
 
These records are from CDER’s historical file of information 
previously disclosed under the Freedom of Information Act (FOIA) 
for this drug approval and are being posted as is.  They have not 
been previously posted on Drugs@FDA because of the quality 
(e.g., readability) of some of the records. The documents were 
redacted before amendments to FOIA required that the volume of 
redacted information be identified and/or the FOIA exemption be 
cited.  These are the best available copies.   
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RECOMMEHDA'I' ION 

'T'he IJj \1is ion ,f B inphan:1ac~ut ic~> ( L1B) h:is rc•v i..-,wed NDA 20-J 57 !c:· 
Metformin HCl (Glucophage") chat was originally submitt2d on 
Septemter 29, 1993 by Lipha Pharmaceuticals, Inc. Based upon the 
evaluation of the submitted pharmacokinetic, etc. information, DB 
is of the opinion that the sponsor has overall adequately provided 
sufficient information to support the NDA's approval as related to 
meeting the Agency's biopharmaceutic regulatory requirements (21 
CFR 320). However, in the sponsor's proposed package insert (PI)~ 
the Dosage and Administration section recommends/allows Glucophage 
to be given concomitantly with any (by inference) of the US 
commercially available sulfonylurea dlj;ugs that are approved for 
treating hyperglycemia if Glucophage monotherapy fails. Of 
concern is the availability of clinical data (particularly safety 
data), as well as pharmacokinetic drug-dfug interaction data, for 
concomitant administration of Glucophage with sulfonylurea drugs 
other than glyburide. Tl1erefore, to help addre$S this concern, the 
sponsor should attempt to d(2".·.ermine ;.;\1at information might be 
available in the literature, et~. on concomitant administration for 
the ..:ither sulfonylurea drugs ond submit it to the Agency for 
review. 

The Recommendation, as appropriate, General Comment No. 1 (page 10) 
a~d Labelling Comment Nos. 1-8 (pages 11-13) should be forwarded to 
Lipha ~harmaceuticals, Inc. 

by 

:S::·· ........ :-t-. f+v:'~ .... :-::s--·rfb/1Y1 
-M. Daniel Gore! n, Ph.D. 
John Hunt 

Pharmacokinetics Evaluation Branch II 

~i/31/94 (Drs. Collins, Ludden, Malinowski, Hepp, 
FJ.,;ischer, Chen) _. 

'L' h .·hD·~~C Mai- ing c en, P .. ~~ -
/ 
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BACKGROUND 

A. Drug 

Metformin was developed approximately JO years ago and it is on the 
mark.et in over 50 cou·1tries. Melfor11in is an oral 
antihyperglycemic agent that is to be used l11 t:he manageme11t cf 
non-insulin dependent diabetes mellitus (NIDDM) i) as monott1erapy 
for those patients uncontrolled by diet alone or ii) as concomitant 
therapy with an oral sulfonylurea antihyperglycemic agent in 
patients who are no lonqer controlled by diet and monotherapy with 
either metformin or a sulfony1urea giv1~n dt their respective 
maximum recommended doses. Gl~cophageR is to be contraindicated in 
p,~tients with abnormal kidney or liver function, patients with 
serious acute or chronic cardicrespiratory disease, patients with 
hypersensitivity to the drug, patients underg0ir1g radiologic 
studies wit'.1 parental iodinated contrast materials, and alcoholic 
ratientS and patients >70 years Of .. age: 

The mechanis, of action for the antihyperglycemic effect of 
metformin is n.·~ completely understood, although it is probably 
multifactorial. Metforrnin does not lower blood glucose by 
stimulation 0f insul.Ln secrc~tion as do the sulfonylureas. Possible 
mechanisms include: incri~ased cellular glucose uptake; decreased 
hepatic gluconeogen1o'sis; potentiation of insulin action at the 
receptor or post, rece;:itor level; decreased intestinal glucose 
absorption; increased ins1Jlin receptor b111ding; and/or stimulation 
of anaerobic glycoly~;is. OnE~ proposed mechanism s,1ggests that 
metformin could inr.ibit gl11cosi:! absorptl,)n },'{ inhibiti;ig Na-glucose 
transport across brcsb border enterocytes. The degr1!e of glucose 
transport .i.nhibitirJn could be linl\ed 1,,, the concene,ration of 
metformin in the sr~a.11 intestine, Ibcs,. the less metformin 
absorbed, the more inliitition and less glucose ultirrately absorbed 
[Vidon N et.al.; ~ettormin in the digestive tract; Diabetes 
R2saarc:h and Cli.nic.;1. r:·racticf: 4:223 (1988)). 

T~e most serious and ~ife threatening side effest of metformi~ is 
.~actic 3Cidosis which is due to '1.-!1e overproduction of lactate 
ttrough the inhibit ion of mitochondrial respiration and increased 
ana·~t:<Jbic glycol ysis and de;: recrsed · lactate utilization by 
inhillit:ic'n of gluconeogenesi"'.. Other si'le effects include 
cran1ping, nausea, diarrhea awcng ethers. 

Metformin HCl, a bicJUa~ide hydrochloride salt of N,N­
dimethylir:iidodicarbonir.1idic diamidc!, dces not have any chiral 
centers. It is freely soluble in water and ptactically insoluble 
in inorganic solvents. 
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B. Dosage & Administration 

From the sponsor's propos0J ~·ac}:ilge"~ns~rt (s~e pages J2 - J5) it 
indic.:,tes tha-:: for Glucophaqi? 1 thece i~; no fixed dosage rE:gimen. 
Or.1~e is t:o be individualL:.ed on the l:asis of effectiveness and 
tol8rance. During initial titration, GlucophageR should be given 
wJ.th mea~.s at a low dose to reduce gas~rointes~inal side effects 
(e.q., one .t<iblet p~r d:ly). The ma~i. . ..;m recommer,ded dailJ'. dose is 
2550 m~r. G.Lur:::)phage monotherapy (1.e., started tecau5e diet alone 
or diet with a sulfonylurea drug d~esn't work) c&n be followed b¥ 
concomitant therapy with an oral sulfonylurea if Glucophage 
maximurr. dose monoth<.:rapy does not work. BlO·Jd glucose and 
glycosylated he~oglobin are to be periodically mo11itored to help 
determine i) the minimum effective dose and :~i) tc d·~tect drug/dose 
failures. 

From the March 18, 1994 Advisory committee Meeting for this NOA, 
the committee recommended a.pproval of the dr:ig w.i.th two provisos: 

[l] That dosing be done in the following manner in 
individual patients: After measuring tt1eir glycated 
hemoglvbin value!!, ;1atients should initially be 
administered 500 mg/da1 Or d50 mg/day, followed Within 
a week or two '~ith an upward titration to 850 mg b. i.d. 
This doae should be maLntained for three months afte~ 
which glycated hemoglobin shou1.c:I be" rt'ea0c11:ed &gain. If 
che results a4e not satisfactory, ~he patients should be 
given 850 mg t.i.d. for another three mont~s after which 
glycated hemoglobin shoc1ld be measured again. If the 
third glyc.:o.1 ated hemoglobin value shows <in improv3ment 
over the second, the dosage should oe maintained. If 
not, the patient should be returned to the JSO mg b.i.d 
dose. 

[2] That a post-marketing surveillance be ~n~ititute•-' to 
assess the rate of mortality of patients treated with 
metformin. 

Tne reviewing medical officer for the NDA's 2fficacy evaluation 
portion is s•Jggesting that the company perf~·rm a dose-rP~>punse 
st~dy prior to engaging in post-marketing su~vei- lance. 
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PHARMACOKJNETICS (PK) I PH7,F.}P.':c;:-,yNAMIC!3 (PD,, etc. SUM.MARY 

A. BIOAVAILABI!,ITY 

From on~ published study by Pentikainer1 et. al. (Appendix I, page 
15), it was determined that metfotmin's oral absolu~2 
bioavailab~lity was about 50-60% following single fasting oral (l 
X 500 mg 4c-ir.etformin HCl tablec) and intravenous ( 500 mg 14

C­
metformin HCl) doses. In another fast"i:ig study (No. 8'.J-11-6023, 
Appendix I, page 16), l X 850 mg market tabl8t was shown to be 
bioequivalent to an 850 mg oral soluticn. 

B. SINGLE DOSE KINETICS 

Following a si.ngle 500 mg in~ravenous (iv) dose (Appendix I, oage 
15), metformin•,,, plasma '_evel profile was defined by a three 
compartment open ~odel where the mean plasma terminal ~liminati0n 
half -life determ!.ned between 3 10 hr post-dose wa_s l . / hr. 
Metformin is not ~etabolized and 99.9% of the iv dose was excreted 
unchanged in urine. The mean terminal eliminatio1 half-life 
determined from u1·inary excretion rate data was 8.9 hr. The mean 
iv plasma clearance and renal clearance values were 459 ml;min and 
454 ml/min, respectively, and the mean volume of distrib.it~on (Vd.,..) 
was 69 L. 

For oral administration of a 500 mg tablet dose in the same study, 
~he mean termjnal elimination half-life from urinary excretion rate 
iata was 8.4 ttr. About half of the administered dose was recovered 
in ~~ine as ur1~l1anged drug and the mean renai clearance value was 
444 ·:11/min. The high net iv and oral renal clearance values 
indicste that renal ·:ubular secreti~n is occur1ng. Following oral 
administration, cne subject had 61.1% ot the dose recovered in 
urine over 48 hr plus 29.4% recovered in feces fo~lowing one week 
of fecal sample collt~ction. 

For mettormin there :.s no plasma pro~ein binding as determined by 
equilibrium dialysis and ultrafi.ltration but Jl'.etformin has been 
shown to distr~oute ~.nto RBCs. ·rhe whole blood elimination half­
life was found to be approximately 18 hours for ~1hich it is felt 
that RBCs act as a deep distribution compartment. 

C. MULTIPLE DOSE KINETICS 

From Study No. 89-12-6023 (Appentlix I, page 20), metf~.rmin's 
pharmacokinetics in healthy subjects (n = 9) and NIDDM patients 
(n = 9) were determ~ned i) followin0 a single 1 X 850 mg market 
tablet fasting dose and ii) following 6 days administration (i.e., 
dose #19 which was an AM dose on Day 7) using the highest 
recommended daily dcse of 2550 mg and the most frequent do!;ing 
regimen (i.e., t.i.d.). The study's results demor1strated that: 
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1. Metformjn's ;::;i ... :gle close .J.:l(J !":'11.Jltir)le ·_-iose 1-'K v..1 t::::.ce n,.Jt 
different in non11.cil !1e.:il.thy sllbJc•c:ts anJ NIDDM pat~,ents. 

2. Linear kinetics were observed following multipl? doses 
using the highe~t rPcommended daj.ly dose and tne mcst 
frequent dosing reqimen. 

J. There is little metformin accumulation us!ng the t.i.d. 
dosing regimen. 

D. DOSE PROPORTIONALITY 

From two separate single dose studies that used the to-be-marketed 
tab1ots 91ven 'lnder fasting conditions, th1~r2 was a less than 
proporticn~l increase in metformin's systemic plasma drug levels 
(AUC) wi~h increased dose. 

1. Study #89-11-6023 

~. St~dy #8Y-12-6C23 

1 - Healthy subjects. 
2 - NIDDM patients. 

lx850 
lxSOO 

2x850 
lx850 

3x850 
lx850 

2x850 
lx850 

3x850 
1x850 

mg 
mg 

mg 
mg 

mg 
mg 
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mg 

mg 
mg 

tab
1 

tab 

tab' 
tab 

tab 1 

tab 
., 

tab· 
tab 

, 
tar· 
~ab 

"X'' Fold Increase 
Theore1:i~~l Q_bsg_r_y~g 

1.7 1.5 

2.0 1.5 

3.C 2~0 

2.0 1 '6 

3.0 

Plasma Cmax values were also less than proportional with dose to 
approximately the same degree as AUC. Mean Tmax ranged from 1.8 to 
3.6 hr but showed no ~pparent relationship to dose. - . 
E. METABOLISM 

The sponsor did no'\: conduct a study to assess metformin' s 
metabolism. However, from a publication by Pentikainer1 et. al. it 
was determined that rne·formin is not metabolized. 

F. FOOD EFFECT 

The resulr.s of a food effect study 
page 17) showed that when metformin 
fat breakfast, ~he rate and extent of 
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r;1 t_r,3c+- were le::;s t.l1C!r1 '.,ht;=~n :-:-.E:)tfor·rr1ii1 w.:~:..~ Ctdrnir1ist.f:·~~·ed t1r1de 1-
td;tinq conditions. Mean ACC d:ld Cma>: .'.ed vaLues wenc; 2~% and 39% 
less w.·1en compared to respccti·.'e fasting values. [Note: The PI 
recomm•"nds that ,;ietformin be tak,~n w.i th ·.1E'als in order «:o decrease 
the gastrointestinal side effects assoc~.iited with metformin.) 

G. SPECIAL POPULATIONS 

1. Gend1~r 

From two separate PK studies (Appendix I, page 46) where 
males and females received single fasting 1 X 850 mg 
tablet doses, data analyses indicated that the 
disposition of metfor~in was not significantly different 
between i~en and w0men. The numbers per qender per PK 
study were some\1hat small but the two studies findings 
support each other. 

2. Elderly 

From Study No. 90-·13-6023 (Appendix I, Page 28), the 
results demonst· ~ted a decrease in both rnetformin plasma 
clearance (-37 ; and renal clearance (-J5%) in an elderly 
group (n=l2; age 65-81) compared to a young grc ry (n=6; 
age 25-37). These clearance changes resulted in 76% and 
60% incrsases in respective mean plasma Cmax and AUC(inf) 
values. [Note: On page 26 of the PI (Precautions 
Section) it raises caution regarding the use of rnetformin 
in patie11ts >65-70 years of age and on Pl pages 26 and 34 
the sponsor contraindicates metfor~in's use in patients 
>70 years of age.) 

3. R~nal Patients 

The elimination of metforrnin is renally dependent. On 
page 11 of the proposed PI it states the following. 

''l. GLUCOPHAGE is contraindicated in patienta with abnormalities of 
renal function, e.g., serum creatinine levels~ 1.5 mg/dL {males), 
~1.4 mg/dL (females). Even mild im~airment of renal function can 
resc.lt in GLUCOPHAGE accumulation and increases the risk of lactic 
acidosis {see WARNINGS and PRECAUTIONS for additional information)." 

Also, the PI (page 13) indicates that when lactic 
acidosis occurs, metformjn plasma levels are generally 
">5 mg/L". 

From Study No. 90-13-60~3 (Appendix I, page 28), the PK 
of met.formin in patients liith different degrees of renal 
impairment was studied. All patients received a sing:e 
fasting 1 X E50 mg tablet dose. For the mildly (n=5), 
moderately (n'·'4) and severely impaired (n=6) renal 
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patients, t.!1t:'. ;:;1~,'_::in :~~.i:•tfr:~r-~ir! c~~-,,~, ·1,J1L:.(;s ,,..-._)::--t 5-2·1, 108 
and 130 ml/mi11, r0spectively, dS conpared tn 1iJ6 ml/min 
for healthy sutjects (n•=G). The corresponding mean 
plasma CL/F values ~e1·e 852, 238, 259, and 1155 ml/min 
while mean ploisma tl/2 values were respectively 17.3, 
16.2, 17.2, and 6.9 hr. The mean single dose metformin 
plasma Cmax values for the renally impaired patients, in 
order of decreasir1s kidney fun~tion were 1.9, 4.1 and 3.9 
mcg/ml. Further multivariate :egression analysis by the 
sponsor demonstrated that both renal function (as 
measured by creatinine clearance adjusted for body 
surface) and age are predictors of metformin clearance 
(both total and renal). While creatinine clearance as a 
single covariate was significant, age was :::Jnly 
significant when creatinine clearance was consi.dered and 
was not significant as a single covariate (Appendix I, 
page 29). 

H. PK/'PD 

From Study Nu. 89-12-6023 (Appendix I, page 19), foll~wing single 
dose administration of aso mg, 1700 mg, and 2250 mg metformin, the 
average plasma glucose concentration across tl1c doses did not 
differ significantly. The sponsor stated that due to this finoi1·g, 
a concentration-effect datci analysis was not performed. Follow ng 
multiple dose administration at the tcp dose of 2250 mg, there w''· :e 
however significant decreases in average fasting, 2 hr postprand3a! 
and 6 hr postprandial glucose concentrations in NIDDM patients. 
Example, th~ average (+ SD) fasting plasma glucose con~entration 
was 131 ug/dl (± 27) after multiple doses of metformin compared to 
172 (± 42) ug/dl with placebo. - -

I. FORMULATIONS 

Clinical studies and the PK studies used the tr-be-marketed tablet 
formulations. The batch sizes for the tablet lots used in the PK 
studies represented at least half of what full scale production 
size batches will be. The US commercial tablets are to l:.e 
manufactured in the UK. The tablet formulations, which are 
pro?ortional in active to inactive ingredients, are as follows: 

~.~ o '."") rn-·"' --- ----~-
Metfor':,in HCl 500 
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J. DISSOLU'rioN 

The sponsor's proposed in vitr11 ctissol~tion method is that of the 
British Pha:::macopoeia 1988 (V•.il. II, pp. !.143--Al44, Appendix XIID). 

Basl<:.et: Micthod ( 1dent'.cal t.o USP XXll Ap~aratus I >1ett1•:>d) 
100 rp:.n 
1000 ml vr1 6.8 buffer 
3i' + 0.5C 
N =, 5 tablets 

Sp~cification: "Not le~s than in 45 min" 
propos0~ in the submissicn. 

l.. c• 
·> 

Dissolution prof il•=s for i) two prq__d1;1c~ion ~•ize batches (Nos. CMC 
and ACE) for each tablet .;trength, ii) thr•!e clinic3l trial lots 
arid iii) disso:tution in O. lN HCl are as follows. (Kcte: All tablet 
lots used in the PK studies had abou·: 100\ d.1.esoluticn in 45 min.) 

-------------·--·----·------,Iii~···, E Alnaolt•I N 
" 

11 m-.:=+=· TablM Na. . .... • I 
1 

2 

3 

4 

~ -
M~n A1 7% l!G,4'11, 99~ 

M·u.iecf 41.7% aen. 100.S --
911~ ~7-.... 8 

·-+---,0-1-.3'*~.~+-~1-0~11·;----------
,, 

.----
2. E.1tc:h No. ACIE (Control No.110179) - 8.50-ing l' •bl•ta' 

- - --~·--1 

1

1 

"'.~' relear•d •tt.r.·_____ ... -·-·-, 
I r1blllt No·.--4---_,-_-m~ln~~~~:=-,-,·,,., + 25 "'~--T --~~ l '5 m_!!_\ 

---;----+ 
f' --~ 

4 -
: 

Mean 408"" 92~ 99~ llQ. ,,, 81~ 

Ac\u1t9<l° AO .S'llo ~ .,.. 1012' 101.5 .. 101 4"' 
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a) Ir pH 4 8 bufhlr medl•Jm 

.,...----~-----......... ·-------------
Amount ,..1ou9c11111$<'.· --

Loi ..... s min ""*' 21 mill ......... -· 
123 

137 

~· .., 45% 100ll. 102% 

b) ' 1 0.1 N Hydrochioric Acid 

r--~--"'!"" __ .... ,_, ____ Amou ____ m_r_•_l1-11•1•d·.-.... --.• ----------.. i 
~I• 5 "*' I 10 mi'I I 16 111111 l :IQ min r 41 111111 [ eo min 

L:K J.m • 

GENERAL CO:i-iMENT 

1. The in vitro disso~ution method and speci:' icat.ion that are 
proposed fo"." Clucopt,age need modification. First.. the method 
sr;ould reyuL~e the testing of a mini:rn.urn of six ( 6) dosage uni ts per 
~un instead of five (5) dosage units which appears to be what is 
c,1rrently pro11osed. Additionally, the "Acceptanc1~ Table" approach 
cts described on page 1579 of lJSP XXJ"I/NF' XVII ( 1990) should also be 
employed. Las~ly, a specification of Q : in 30 minutes shouiJ 
be adopted for both tablet strengths. 
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LABEL IN<: Cl'MMl NTS 

1. Acccrdc:iq '::c. tr-E; proposed packaqe tnsr::c·t for Cl11cophcig~'', i.t 
allows Gluco~h~geR tJ be given concom ~an~ly with the mark0ted JJ 
sulfonylurea ,01·od1 :ts that c._·e i.1::1icd.ted for treating 
hypergiyce:mi.a. 1::;v.,ii1q c.nat systen tcally absorbe• __ : metfortn.i..n is 
only eliminated v1a the kidney and~ha~ it is renally excreted by 
active processes, t~ere is a C(ncern that there could be possible 
drug-drl1g inter3.c.ti:1n::; bE.tween c;],ucophageR ar;d sulf.:;ny~ :lrea drug 
products that it ma:.' be given witi, '!:'t:e ha.sis : · r this concern is 
founded on the ui: inary excretion informatio.. that has been 
published by Oates et.al. (The New E~gland Journal of Medicine 
321:1231 (1989)] for the drugs acetohexamide, chlorpropamide, 
glipizide, glyburide, tolazamide and tolbutamide. From that 
publication it indicates that 98%, 61%, 85%, ~7%, 93% and 98% of 
administered doses for the respective drugs are excreted via the 
kidney as metabolites. (Note: Srine are active for certain drugs.) 
?or glybur~de, the drug int~~raction study (No. 89-28-6023) that wa.= 
submitted ir the NOA indicated no significant drug interaction. 
However. of all the sulfonylurea drugs, glyburide has the least 
urinary excrftion of its metabolites. Therefore, in che package 
insert a s~atement should be made that ide~tifies those 
sulfonylL1ea drugs where ~~ere is clinical and/or ~~armacokinetic 
drug-druc; in~eract 10_, dat3 available for concomitant metformin 
administ;:-ati•Jn and ;: s1:atement should be made that identifies those 
sulfonylurga drugp w~~re there is no such information available for 
met form in concomi 1_ant administration. 

2. Cu;·rE•·1tly FDI\. is attempting t_o s~andardize the content anci 
presentat n of information/data that is to be given in the 
Pharmacokiretics section of the Clinical Pharmacology section of a 
product's fackage insert. Therefore, it is reco;1mended that the 
package j_nsgrt's Pharmacokinetics section be reorganized to present 
appropriat£: informatio11/data under the subheadings of Absorption, 
Distrib·1,_i•>n, Metabolism., and Excretion. Following this, there 
should tt1en be a section with the heading of Special Populatlon~ 
and approrriate pharnacokinetic (PK) data should be included under 
the subh~adings of Geriatric, Pediatric, Gender, Race, Rennl 
Insufficiu~cy, Hepatic Insufficiency and Drug-Drug Interactions. 
Where r1::"~~<rant. information/data are lacking it should be so stat:0•1. 

Lastly, a table with PK parameters to it1clude AbsolutE! 
Bioava.i .. 1ability, Tmax, oral clearance, Apparent Volume o·c 
Distribution, Half-Life (including effective halt-life) and Renal 
Clearance for normals and each special population, including th~ 
drug's intended target population (and where numbers of 
subjects/r ~ien~s are indicated), should be prepared. For 
metformin, since there appears to be a plasma co~centration (i.e., 
>5 mcg/ml) that is associated with the occur~ence of lactic 
acidosis, then peak metformin plasma concentration information 
should also be included for the different doses/dosing regimens in 
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'.','!]tlc~~-:; ('w·itl1 tt1e 
intc•rvdls :ohould Le 

3. Carried 0-1'~ huve been '' :1t'mber of plwrmac.)kinetic (f'K) studies 
where the sam~ dose(s) of metformin was given and where co1lecteti 
blood/plasma/urine samples were assayed at the same facility using 
the same assay methodology. 'J'herefcire, for providing mean PK 
parameter values for the package, insert, a:..1 the relevant and 
ap~·ropriate data from across the different studies should be used. 

4. For the information that is ct1rrently provided for the effect 
of meals on metformin's absorption, the data for the comparison of 
the tablet g~ven with and without ~eals should replac:e those for 
the tablet given ~ith meals versus the oral solution given under 
fastir.g conditions. 

5. Currently the proposed package insert makes a banket statement 
that contraindicates the use of GlucophageR in patients >70 years 
of age which does not appear to be based upon pharmacokinetic 
principles. Additionally, patients with all degrees of compromised 
kidney function are also contraindicated from using metformin. 
Kn"wing that the pharmacokinetic characteristics of this drug have 
been evaluated as I~lated to both age and kidney function, it is 
regrettable that an effort was not reade to address pcssible dose 
adjustment stri',tegi.es so that patients in these contraindication 
categories coul·i also be allowed the possible efficacy benefits of 
metformin theraFY· 

6. In the subr1. tte~ NOA, the results of six single dose drug-drug 
interaction pha1:macokinetic studies were provided. For metformin, 
the bases for potf!ntial drug-drug interactions could be due tc1 i) 
effects on metformin's absorption processes (which are not 
understood a.t this time) and ii) effects on 'uf:tformin' s rE:nal 
excretion proce;ses. Of ~he ~rugs that were evaluated for 
concomitant metformin administration, cimetidine, which competes 
for metfcrmin' s u1 i.nary excretion pr:icesses, appears to be the drug 
of most concern tc1 potential clinical consequences. For the other 
drugs that were tested (i.e. , based on single dose data) the 
lesults wou:d probably suggest that there is less of a cl.inical 
concern. 

However" thE~re at'e a number of other d1 ugs that were not tested 
where it could ::e l'.ypothesized that there could be significant 
ir.teractions wit'1 metforrnin. Example, other druqs that might 
compete with me~f Jrrnin's renal elimination via the cationic tubular 
secretion pat.:,,,;ay (e ,g., amiloride, digoxin, rnorphine, 
procainamide, trimethoprim, ranitidir~e, etc.). Therefore, the 
sponsor should attempt (via a c~nsultant if necessary) to identify 
,,11 drugs that i':i,ght have a potential for interaction with 
metformin or vir::•" versa. In making these assessments drug 
kinetics, adminis·:ered doses and dosing frequen~y for the other 
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drugs that would be given ·,,ci~ 1 1 r~etforr:in should be considered. 
Lastly, for this requec-;ted ':r ".;-drug inter:.iction evaluation, an 
assessment should be made .01s ~o 1-;hat the cl in i ca 1 safety and 
efficacy consequences might be tor eacn drug that i.s covered. 
Ultimately, following this evaluation additional statements in the 
package insert may be needec. 

7. In the package insert under cne Drug Interactions section, the 
blood/plasma PK parameter resu 1 ts for the rnetformin-furosemide drug 
interaction study are summarized. The changes that were observed 
for these parameters for each drug were speculated to be the result 
of changes in each drug's biovailability. However, since the 
urinary excretion results for both drugs don't strongly support the 
concl>1sions that there were changes in each dru<J's bioavail .bility, 
the related statements that infer this should be deleted. 

8. In the package insert under tne Contraindications section it 
indicates that patients with abnormalities of renal function, as 
assessed by certain serum creatinine levels, should be 
contraindicatad. This section should be updated co also ind~cate 
wh~t creatini:-ie clearance values sll,ould be used i.:o contrainjicate 
patients in case creatinine clearance is determined in some cases 
for patients. 
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[A study (ies) in which metform1n was ~dministEred i.ntravenously in 
order to determ~~e its oral absolute bioavailabillty and to 
determine its mE dbolism was not performed by the sp~nsor. This 
journal article was howev9r referenced which is abstracted below.] 

The kinetics of 14C-metformin HCl were studied in healtl1y subjects 
(3 F and 2 M) after 500 mg oral (3.s a tablet) and iv L'.oses that 
were administered followinq an overniqht fas•:. All 5 s:...bj 2cts 
received 0~~1 administration but- only 3 s.1jec~s received iv 
administration. Blood samples wer·e obtained at a, 5, 10, 20, JO, 
45 min, 1, l.~. 2, 3, 4, 5, 6, 8, 10, 12, and 24 h post oral dose. 
Following tre i •; dose, 2 and 15 min blood !::1.np les were also 
obtained. Urine cl"!S c;ollected at 0-1, 1-2, 2·-4, .\ ., 6-8, 8-10, 
10-12, 12-24, 24-:?, and 32-48 h after drug acin,inLst.:dtion. Fecr.l 
samples were collected for one weE~ following the iv (3 subjects) 
and oral (1 sUDJect) doses. Salivi1 sam~lea were coll2cted 1, 2, 3, 
5, 8, and 12 h af."c:er druq administ-ration. Total radioactivity in 
plasma, urine, and feces ;:as measured by liquid scintillation 
counting. l'rine sdl",ples were extracted several time:o· with n­
butanol aft2r adJing sodium hydroxide. The extracts were subjected 
to two-din1·~:~sional thin layer chromatography (TLC). Also 
chromatograxs of urine samples were run directly without pre­
extraction. 

RESULTS: ·rhe publication sumwarizes the study's 
!ir1dings as follows. 

''Tte intravencus dose was distributed to a small central 
C')mpartmeot. of 9.9 _'±: 1.61 L (X!SE), from which its 
e :. irnina t ion c•Ju le' be described using a three--compartm<?nt 
o· •en model. The elimination half-life from rlasma was 
1 7 ! 0. 1 h. !Jr inary exc-ceti= dat2 revealed a 
quantitatively minor terminal eliminatior phase with a 
half-life of 8.9 ! 0.7 h. After the intcavenous dose, 
mictformin was completely unchanged in ur~ne with a renal 
clearance of 454 !47 ml/~in. Metformin ~as no: bound tc 
plasma prote~ins. The c(Jncentration (\f ffif?tfor~i !. in 
saliva was coneiderab:y lower than in ~lasma and 
declined more sl"wly. The bioa·:ailability of metformin 
tablets aver.1ged 50-60%. Tf-ie rate of absorption was 
slow8r than that of el i.rr,i.nati.on, which resulted in a 
plasma concent!.:at~::in r.::r:Jfile c1f "flir:--flop" type for 
oral metfo~min." 
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( St wi y II 8 'J - 1 1 - c; O '? 1 , Vo l u r.1 e l . \ 2 ) 

INVESTIGATOR.3: 

OBJECTIVES: To ctimpare 500 mg a11d 850 mg metformin tablets to 
an 8'.50 mg solution and to assess the effect of a 
standard, high fat, high caloric breakfast. 

Q.ESIGN: 

Open-label, single 
subjects who were 
wec'K wa~=hout: 

Treat!l'e.1t A -
Treatment B -
Treatment C -
Treatment D -

dose, crossover study involving 24 tealthy, male 
randomized into 4 treatments separ·ated by a 1 

500 rng rnetformin tablet fasting (overnight-+4 h) 

850 mg metformin tablet fasting 
8!50 mg metformin solution fasting " 
850 mg metformin tablet given within l~ 
n1inutes of a hl;h f•t ~reakfast (2 scrambled 
eg9s, 2 slices bacon, 8 oz whole mill., 4 oz 
hash browns, 1 piece toast, and 1 pat butter) 

Blood samples obtaine~ at O, 20, 40~ 60.mjn, 1.5, 2, 2.5, 3, 4, 6, 
8, 10, 12, 16, 24, & 48 hrs post dose. Urine samples were 
collected at -1-0, 0-·I, 4-8, 8-12, 12-24, 24-36, and 3G-48 hr. 

ANALYTICAL: 
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Key Pha..-cokinetic Paramet«r•, Lpha U.S $\udy No. 89-11 -6023 
Bioequivalence and Food, F11ting Study of Metformin Form .. 1lation• 

in 24 Healtr.1 Male Subject• r--=- r MET'F;=,;: 00·-S=E-ll•N•O-D_O_S=:~~-E-F-O==~~- . :\l 
II r-----~--- · ,---~I 

F .. STING FASTING F•JOO I FllSTING '' 

-- I 1.75:t0.S6 

------- =w I ~:- t'J"'Q: I 1 58=0 4(l I 097!:019 fi ?la11na: ~50.=041 
Bl< od: ' 01 :O JO 103=024 -( 0 67=0 17 ' ~ 1 ( t:0.03 

1--- ---·-··- - - "' 

I '- fhr) I 
Plul'.,..: 2 49=0 71 277!:07' 335=130 ~75=081 

. 850 MG 850 MG I 1 850 MG I Sl)(J MG [1 ..... ,,.,. '"'""" '""' ~'"'" ·~ ' """ 

Bloc>J: 2 73=0 91 296:~_i"8 332.:!:114 2 73:?:0 84 -
AUC (SIV/•111•hr): 

Plum•: 931=271 9 82:?:2.71 7•1=i 59 11.1•:1:3.00 
BlOod: 886=356 900:?:302 692=221l 10.'3:t2.90 

AUCX (µgiml•hr): 
Plum•: 959::::~80 1007=274 765:?:159 11.•7:t3.01 
Blood: '066:::•23 10 43::'.1'8 a se~• J4 12 0713.32 

I ---
I ' k. (ht''): I I Plaame: a ••7=0 05J 0 133=U .)43 0 1 •2=~ °"" 0153:::0054 

Blood: ·J 050:: 0 035 0 ll6o4 = 0 °"" 0 C51::0 O.W 0 l.l58 = 0 033 

0 ... 1 plum• ci..•tc• 1.2'3~SlS l,1~ 1,5Cllzm 1.02l~Zll 
(CL. F) (mVmln) 

I ,__. 
I -

R•,.lc-: ~:::127 57:1=.~~ 633~ ,63 598:::32 
(CL,,) (mVmln) ' I _j__ -----

I 

7ime ol Jo .. l..S1r*Y 

I 
I I 

exc1'91io<I r~<9 (tv) J•)4:::• 80 327=191 • 55.::: 2 63 I .~ 67 ~:. 52 
.... -- -- --

P-•c~.-

I 
41 8::9 2 41 5=9 e 

~'""·l 
•7.1:tlO.S 

(mlJilV) --
Urinrf .xc.-.11on in mQ 32:1 = 73 1 I 329::864 276=545 385:t92.9 I 
(~ ol edmlnial<W11d doM. 149~1 I :50%) '42"(.) (5"') 

con-ected lor HCI) 
' =· 

Vatuea g~ are m .. n•. !" standard dev~lon. 

Van.. tor Cmu.. AUCUN. AUCX. peak excretten r~• and urir.ary ucrwt'°"· ahown en bOld. 
are nonnalized lo 1150 mQ At1U.O_,llU60 1,...: 1 03:tC ll. 8.S5 :t I 75. 8. 75:t1 n. 27 'I!:! 20 
and 227 % 34. 1. rMp<OCINely 
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1. Following single doses, mettorm1n w~s not exactly ~r0portional 
between 1 X '.iOO mg tablet ur.cl I. X 8'.}0 mq tablet under fasting 
conditions. For a 70% increase in dose, mean plasma AUC(infi 
increa;st:d 0nly 4'.::?,,, plasma Cmax incredsed o0%. Zmploying the 
bioequivalence (BE) Tw~ One Sided Tests Procedu~e on AUC(inf) for 
1 X 850 mg tablet (test) versus 1 X 500 mg tablet (reference) whose 
AUC(inf) values wer~ normalized to a 850 mg dose, the 90% C.I. was 
75.7% to 99.9%. ~he sponsor stated that te~ause renal clearance 
(Clr) did not differ significantly, this may reflect dose dependent 
absorp::ion rather than elimination. 

2. When given with a high fat breakfast, the metformin 850 mg 
tablet ;;-,can AUC: (inf) and Cmax plasma Vdlues were 24 % and 39%, 
respectively, lower corn~~red to fasting which is siqnifi=ant. 

3. Metformin partitions into blood RBCs and its elimination rat_EJ 
from blood is slower than that from~lasrn~ [i.e., Kel~- = 0.057 hr 
(tl/2 = 12 hr) versus Kel"··~- -~ 0.144 hr (tl/2 - 4.8 hr)). This 
suggests that RBCs may act as a deep compartment. 

4. 'T'he PK parameters for the 850 mg oral sol11t.ic,n (referenr:e) and 
the 850 mg market tablet administered under fa:3tir1g conditions were 
not significantly different. Tue BE 90'~ C.I. values for plasma 
un~ransformed AUC(inf\ and Cmax were 98% to 112% and 97.1% to 114%, 
respectively. Tho Tmax values were 2.5 h~ and ~!.8 hr, respectively. 
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:~It!Cl.L l\~!D '.·1L'LTTPY.E :'Cht: STL'D'( Of ~- FTFOHMTN lN !lE:'\LTH'i 
5_~l;EJ.Jl~~::'r~; i\.~JD l:; !JIL'[l~,1 !'.\-l'~I::;.-:-~-:; (~~t:_1.=l·:/ II 89-12-6Cl23; 
Volume l.44) 

INVE_~J'IGATORS ~-

OBJ E\:TIVES :_ To assess the multiple dose kinetics and dynami1:s 
oz metformin. 

DESIGN: 

This study consisted of two treatrr,ent phases: c1 si r:gle-bl incl, 
randomized crossove::::- ~:ngle Dose Phase followPd by an open-.i.abel 
Multiple Dose Ph~se involving 9 NIDDM patients (4F&5M; 12 
originally randomized but 2 dropped out due to AEs of nausea and 
vomiting, and 1 due to pe::-sonal reasons) and 9 healthy subjects 
(4F&5M; 10 originally but 1 dropped out due to personal reasons). 
Treatments in th1= Sing le-nose Phiise w-=re separated by a 1 week 
washout. The treatments were as follu~s! 

-· ___ ,l"."l 
~J..JJ':t ~ .... , Dnc;e Phg_~~ 

1rrt A fasting; 1 X 850 mg tal.Jlet + 2 placebo tablets 
Trt B fastinc;,; 2 X 850 mg " + 1 plncebo tablet 
Trt c fastinq; 3 x 850 mg " 
Trt D fastin0; 3 placebo tablets 

Multiple Duse Phase 

1'rt E l X 850 mg tablet tid wi~h main meals at 8 am, 12 noon, 
and 6 pm (as out;Jatients) for 16 doses followed by 3 
doses given every B hr under fasting conditions within 
the cl.inis. 

3lood samples obtained during treatments A, B, c, and D were o, 20, 
40. 60 min, 1.5, 2, 2.5, 3, 4, 6, 8, 10, 12, 16, 24, and 48 hr 
post-dose. Urine samples were collected at -1-0, 0-4, 4-8, 8-12, 
12-24, 24-36, and 36-48 hr. fo, treatment E, t~ough l~vels were 
taken before the am doses. On Day 6 subjects took their 8:00 am 
dcse (Oose 16) with breakfast and thereafter co:1tinued C'll an every 
8 hr dosing schedule without concomitant food administration (i.e., 
Dose 17 (4:00 pm), Dose 18 (midnight), Dose l9 (8:00 am)]. 
Following the la~t dose (Dose 19, Day 7), blood ~ds obtained at o, 
20, 40, 60 min, 1.5, 2, 2.5, 3, 4, 5, G, 8, 10, 12, 16, 24, and 48 
hr post-do:;e. Two ml aliquots of each whc:le blood sample were 
assayed for mettormin and harvested plasma samples w~re assay~d for 
metformin, glucose, lactate and iJisulin. (Note: Gnly plasma 
samples up to 10 hr were assayed for glucose, lactate 2.nd insulin.) 
Urine samples collected at -1-0, 0-4, 4-8, 8-12, 1.2-24, 24-36, and 
36-48 hr. 
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Trough (Eight-l'lour Post-Dose) Plasma Metformin Concentrations 
in 9 Subjects with NIODM and 9 Healthy Subjects Following 

Single and Multiple 850 mg Oral Doses of Metformin 
(U.S. Study No. BY· 12-6023) 

·--- -- --
TREATMENT 1'im• !iiinc• First OoM of Pia~• Metformin Co:'ICentnltlon ("'11/ml) 

(A = single dcMI!; Tratment (M .. n % S.0.) 
-

E = multiple Daya 

I 
Hours Ali SubJecta NIOOllll Non-dia~tic 

do .. •) 
. ··t 

A 0 8 655 6=335 0 741 3=4436 5'..'<9B=158 4 -
E 1 24 2119=787 2127=966 211 2=61 ~ -
E 2 48 2698=165 6 255 4:?:, 1 ,· 4 2660:!:215.3 ---- -
E 3 72 2769=127 7 278 3=1205 275.6=141 9 

·-· 
E 4 96 ~0:!:1733 3f:4 2 '.! 11'8 ' 325.5=1880 -
E 5 120 313 8.!1339 3046::107 3 3277=177 1 -· 
E 6 144' 923.9:?:327 6 947 9::!:41J 9 8966=221 1 

' 

E 6 152" 7CS 2:?:298 6 7692~:3765 6412=196 2 . 
• - Just pnor to tl1e last ::lose 

• Eignt nours after t.io'I last dose 
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the pharmacok .i net ics 
different between healthy 
9) following single doses 
multiple doses using the 
25!50 n.j. 

6 

of mett ·rmin ~·ere ~ot 
suhject·,-; :1; = 9) and NIDDM 
of 850, :. · \)0, and ~550 mg 
PI's l1iynest recommended 

2. ~he dosing schedule for Trt E was tid for w~ich pat ent~ were 
instructed to take their doses at 8 am, 12 r:o;;i,1, '3.rid Ei p;. with 
r:iea: s for 6 days. Blood samples for Cmin determJ.na':ion were 
obtc' ined ev·,i·y mo1 nir1g before the 8 am dose; C'.:Jnsequent ly, t~·.ere 
"as a 11 hr c1ap between the 6 pm dose (given wit.1 a :r.eal) ?.r.·: 1 tile 
fl arr, dose. For tt:e last 3 doses however, patients were sequEO~;':E,;~ed 
.. n the clinic and t.•en given drug •:very 8 hr under f«5tins 
ccnditions. Therefo··:e, these factors accocnt for the l.ad< of 
c :11sistency seen in c·1in values from Day l to Day 6 For Trt £. 

3. For oral:.y c.dmini:,;teced metfcrmin, if it is assumed/c;:)rc't.ded 
tnat it.s "effective n.; 1.1-life" i.;; abou'.: 4--~.> hr (i.e., about 51) ~ of 
ar· orally absorbed m~tformir. dose is excreted via the kidni~y in 
abJut 4-5 hr), then, a~su~,ng lirea~ kinetics, steady state in ·:his 
study should have ter?n es.,;entiaj_ly reestablished by' the 8:0lJ .3m 
dose (Dose 19) on Day ·:· followir.g the S'ditch en Ody 6 from the 
Josing regimen where ~e~rorr:iin wa3 given at int8rvals of 4, b, and 
1-: hr to the reg i;v;;n ·.d1en? it •,.;as given every 8 hr. Compar i~on of 
the r.ean plasr..a _1.l'C 1 r:f Ln L·:y :an1e. (AUCJ") for Trt A 11 X (150 mg 
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td'1let.) to the st' 1·1'/ :•·.t.it'' :\r·r· ·:.11'.t•· for Trt f -.·jtt'''' "1e•'t!»' _ - - • ~{ _ I _._ , l , .I _l_ _ • ] 

\'ol.11ntc::~er·s ,3n·:J v.ri.t[·:i.!l i'JrL~L~·-1 fJ,·1t~_:rit:·~ i;:,J·ic~ ___ 1te thdt_ ml~:._'n ot~''"-J.d' 

>; t cit e AU C 0 o v a l l' e '3 were on l y l l % ci n d 'i ''· , · P s p E' ct i •.re 1 y , s mil l 1 "" r· th a 1, 

the single do:~e ,'\UCX valu•·:.c;, su:J·,1e:3t1";/ind:c:1tLns1 that lircear 
kirietics were maii1tair.ed following 11L1J.t.iple dc:.;ir"J u;,,-;1ng the 
hiqhest r8commendecl ,net1 ui:ll in Ja .Li y do~;e. 

4. I1spection ,:,f Trt Z\ (1 X 1350 mg tablet) and Trt E (l .•:. 850 mg 
tabl,::t q8h) fa.': t.ing mea:i plasma PK p::ir.5.~1ete!:S of Cmax, .',11in anrJ 
AUC0 .~ indicate the:.t there is limited me.tformi r. accu:nulat. ion .. ipor. 
m~lt1ple uusing using a t1d regimen. 

Crna . .x (~1cg 1 ml) 
Cir. 1 n (mrg/rnl) 
AVC,q 

Healthy NIDDM 
___ -..:~t~Q-=~ct~!. __ Accun1.11 at icn -~~_CJ:.t_l~:..r~_s _____ _ 
~_Q ____ }jQ__ p,~~-_l()___ _ ___ $Q__~- __ ]1"!___ 

l • 81 :c ' J 1 . ' . ..... l l. s 1 l , 'I 'l 
0.57 0' ,:,4 ' 12 0.74 Cl • ,, ' . 
9.28 1(1' 7 ". 15 Ci. JO ; L B 

t\ccumulatic)n 
__ .Ra"-i 9.. 

1 ' (14 
l. 3 0 

5. In both healthy sut.:ect~; and NIDflM pati"nts th.Ee plasma tl/2 
after si.ngle dose administratio;i was about 2-3 t .mes smaller than 
that after multiple jos0 2dmi111stration. Assa~· s,!nsitivity limits 
precluded an accurate a~sessment of a !anger ter;•lnal elimination 
phase followiny- single •.lc;;e ?drnini>:tl.-ation as com;iared to multiple 
dose administration wh,:~•.·e plasma metformin r.one<'!ntrat ions were 
maintained above the a~':' ·1y's sensitivity lim).t 10::1ger. 

6. Fo1 lcwinq increas 1r .. :, .;inqle fasting doses of : .. X 850 mg tablet 
(Trt :~.}, 2 X e;c,o mg tabJ,~t ('l'rt B} and 3 X 85C ng ':,;lt·'et (Trt C) in 
both healthy subjects ar.d NIDDM patients, the:·e was a less than' 
proportional increase ir systemic dru~ availz.bil:.ty. See page ... 
for ratio analyses of d<.se propurti-onal:ity. 

7. F•JlJ.v.ving single me'.fornun doses of 85(1 mq·, 1700 mg, and 2250 
mg, t~e average fasting plasma olu=ose (FPG) concentration across 
the doses di.d not differ sigr:i.fic:i:-tly. The sponsor stated that due 
to this finning, a concen: r.aticr. effect relationship was not 
exa:nined. Following multipJ dosE administration at the top daily 
dose oc 225C mg, average F'PG, 2 hr postprar1dial and 6 hr 
postprandial ::,lucose ccnc n:rations in the NIDDM patients 
significantly decreased. E. an1ple, the average FPG concentration 
was 131 mg/dl(±27) after mu .t'ple doses of metformin compared to 
172 rng/dl (±42) wi"'h plac bo. 1'!ettorn'in's effects on plasma 
insulin concent:cat.ions v;:re sim.i lar to those ot glucose 
concentrarions. Fer ciVerage fasting an1 postprandi~l plasma 
lac'\::citEc concentration~> they were significantly incri:ea.-;2d aftt-'r 
siny!e 2550 mg dose a11d after multiple doses in both groups. 
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GLYCEMIC cot;TEOL CF 
,fMET ! CB/SS/ HC!CFA i ': c~ l t:~1e 

INV'::STI:~ATOR: 

OBJECTIVEfi_;_ 

':'o det:erm;ne i) the PK of metformin, 
differenc single dcses of metformin en 
tolerarc~ profiles, and iii) to 
re la ti.ens! 1ps between metfornin and 

i.ii the acute nffects of 
basal glucose and glucose 

assess any c,~_Jsl~-resr.,onse 

r;1asma insulin and lactate 
level co .. 

DESIGN: 

This was a double blind, placebo C")ntrolled, randomized, single 
dose, 4 way crossover study in 10 fasting NIDDM patients (5 M & 5 
F; mean weight 77.9 kg; mean age 57.5) ~1th stable glycemic control 
and body weight. Treatment:s consisted of ~he following ~nd were 
administered with a minimum washout period of six days: 

Trt A l x 500 mg "':ab let + 2 x placebo tablet 
Trt 8 2 x 500 mg II + 1 x II " 
'I'rt c J x :..-i')0 rr.g II 

'I;t D J x p ".acebo tc.blet 

Each treatment day fol1awed the same schedule and procedures as 
defined in Table A. 

-20. 10 and O 

0 

20.40.60,80 100.120 anct 14(, 

100 120. 140 

140 
I 
I i60.1 so.200.220. ~!lo 

·i 260.280. ar;d 300 
' 

Treatment adrn1nist81'fld 

lPlaceoo or METFORMIN) 

Post-()Olllng 8aset1ne 

Pre-Glucose 

G TI adm1n1stered 

Post-Glucose 
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i'·!etfor·:.15..n i:·l<J.:::.~::"l.:-1 \(~\/(;l'-~ -....-._,~·-(; <letf;:__"r~:nf~lJ f,--:r· o ·!,}C) :--~:.n ,1.!'Jd 

l.J lucose, ir1S!J L i.r1, ,jn~:1 1 ::ic:-t._1 tL~ rJltlS::J .. '1 le\/t? ls 1.-..'t~r··J ' . ' _ ,,__ :--:1c:.1s,Jrt.-=:-~J -Ju1-:;.nc3 
pre-dosir:g an.:i post-d.Jslnq !:e>r :cd.s befo1·e ·lt:d durir~q the r:lucose 
tolerance test (GTT) where 75 g ot glucose was given in 300 ~l of 
~1~ter that was followed bv a 50 ml water wash . 

,,..-~----·---------.u·•1••"'l•t••• -----------·-----
Sunimary of Pharmacci :.tyn111 r.!c E·!'fects - Mean Valu" 

·-·-·"·-· 
Treatment m1nL..: ?laceoo••• 

Variables F·oicebc 500 mg 1000 mg 1500 mg 
------ ····~·-· . 

Glucose Pre-Dosing 1eo .1!i -7.93 t .54 ·15.17 

1mg.dL) Pr&Glucose 1 l).~j 1: !•: . 71!9 ·2 01 . 11 61 

2-hour Post-GTI '\2 J ~I\ -11 n•• 5620** _75_39•• 

Insulin Pr&-Dos1ng 1 ~·1 H.! -0 58 0 74 ·2 17 

(UIU;rnl.) Pr&-Glucose 11; 38 0 57 0.68 -0 39 

2·ho<Jt Po.st-GTI g;a_ tJ7 2553 -26. 17 31 86 

Lactate Pr&-Oo5ing t 40 0 14 0.11 004 

(mf'Tl(I•'/"";' Pre-(:: lr.n:X:.l$"! I 15 0 11• 0.22•• ,109 

2·ho>1' Post-CH I ~9 0 35 a 49•* 0.5, •• -- ,,, ____ ·----------
·.or ~ spond1ng p-vah_1~., :S 0 US. 

~ •• :i.i-' ·espond1!1g p·vaJ1.es: :50 01 

l.::.:~, 1~11~~: patient d!:''nces, caJcu~.ted as actrve treatment rn1nus PlacebO 
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CONCLUSIONS: 

0- -· --

.,EAN PLASMA GLUCOSE llT1Qldli OVER TIME 
FQA COMPlETERS 

a..·- - ----

STUDY TIME i"*'-l 

1. ~~he AUC(O·S> incre,1ses for the 500, 1000, and 1500 mg doses were 
less than proportional which ls similar to the dose pro~1ortionality 
results found in the previous study. 

2. The single :;oo, 1000, and l5cro mg doses had no significant 
effect on basal 9lasma levels of glucose, insulin, or lactate in 
the studied NIDDM patients. However, 2-hour Post-GTT glllcose 
plasma levels were significantly reduced compared to placebo for 
all metformin aoses but the reductions were not proportional to 
metformin dose. 

3. Plasma lactate was significantly increased for the 500 mg and 
1000 mg doses befcre GTT and for the 1coo mg and 1500 mg doses for 
2 hour Post-GTT. 
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Sit~GI.~F: r.-:)~)E ~~~·rt·~-:·'i \-,::- ~<~-'TfC:'l~~1:~1 I~: I::-.,--:,::.-~~;·r::; \,.·r·r!1 ~~t:~.'.:':..L 

IMPAIRME~t-J:' :\~ID I:i t1[!\L 1"i-{'{ t=r_CEI.{L_'{ ;~:;o Yc~:_·~!C· SlJBJr=c-rs 
(StcJy #90-13-6J~i ~·01u~e l.~9 plu~ A~end~er1t #13) 

INVESTIGATOR: 

DESIGN: 

This was an open lAbel, single dose study in 6 young, 3 middle-age 
and 12 elderly healthy adults and 15 adults with chronic renal 
imrairment (CRI) . The CRI subjects were broken into 3 groups based 
upon ·:reatinine clearance that was corrected for bcdy surface area 
(corCLcr): mi:..d (61-90 ml/min), moderate (31-60 ml/min), and severe 
(10-30 ml/m~n). A single metformin 850 mg tablet dose was 
adm.i.nistered to each subject after an overnight fast. Blood 
sam!Jles wer!? obtained at o, 0.'5, 1, 1.5, 2, 2.5, J, 4, 6, 8, 10, 
12, 16, 24, 30, 36, and 48 hr post-dose ir healthy subjects plus at 
72 hr in CRI patients. Urine samples ~·ere collected at -1-0, 0-4, 
4-8, 8-12, 12-24, 24-36, and 36-48 hr in healthy subjects plus at 
48-72 hr in CRI patients. 

}\NALYTIS::AL: 

RESULTS: 
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FroG the sponsors Amendment #13 that was sLbmitted on 2/4/94 the 
following conclusions are given. 

'' P'",1r;nacok1net1c p,~,ameters ot rnertormrr, ,n tt1a mild C.RI group Nere stat1s11 1 :ady corr parable to 
;'lose •ram Tt1e neaatiy eiderty -;rouo 

.\1ult1vanate regression anaiy~is re·-iea!ed That beth renal fu1ct10.'1 ~as mnasured by c·:.>rrected 
cce~t1n1ne clearance) Jnd aqe ~re predictors at mettorm1n clearrnce /t1oth tOTal a1,j renal! 
VVhere"'s creat1n1ne clearance as a single covanate was s1gn1f',cant. age was 1:>nly s1gn1f1..:;1nt ~e, 
creat1n1ne cJearance was considered and was not s1gn1ticant as a Sing1e Cl)vanate. 

A model describing the~e relat1onstl;os was develooed. which 1'.ld1cates tha.t, for 1n1i1v1duals of 1hf' 
sarre age. rnertorm1n clearance cecreases lineany as a tune .ion of (!~0rrected} creaf)n1nfl 
1;learance For older 1nd1v1aua1s the slope of the (U'P<ir tunct1on 1s s Tialler. ~i1nce rhey are already 
5i3'1if1g out at a 11..;;Jer c!earance b·~r:-au.::.t their crearintne clec.ran1;e slower lhus. for 1ndl\11du.llS 
h.avrng !he ;ame ct 'attn,ne clearance. 1r(> older somHone 1~ ina ! Jwer ttle ,rrierrormin ciearance 
.,,.,111 tJe ~1owever. to· 1nd1v1dua1s with rnuri: c;~vP:n~ rJc~rees oi rer .. ,i 1mpa rrnent. the cnange 1n 
.rnet'forn11n cJearance due ro age is darr1oen~ct niese m0t1•!!-ti~1se,j relat1on5n1ris are shQIYn 
grapn1ca'iv ,n '''gures 4a. 4b Sa. Sb 5a. ~b la and lb ot lhe repnl1 rr'ages 0054 rr1m;gh oc·r1 
~;.·::endec to this !et1er for ease of review a.s Item 2) ~.nd 1n tB:bu'..i. f1::.rrri rn fab!dS 8 throuqn l 1 
i'. 1ages UC57 lhroug11 0060. dPpendej lo lhis ;ener. for ease of rev ow. a'.i Item Jl 

o.,, ,enmioie. according ro the model. 1t ,s predicted !ha! fc,r a typ cal nd1v,dua1 of 30 yHrs ot 
age w1:n a corrected creatinma clearance ol 80 mlimm. m~t1om111 ro·a1 oral plasma c:earai"\ce 
CLFI Nii\ be 834 ml:m1n 111 such an 1nd1v1duaL according to th3 mcdeL lLF .,,3 expeC1e<1 to 
~ecrease (increase/ about 92 m11m1n for e'Jery 10 m1/m1n de':teasa (increase\ 1n corrected 
_:reat1n111e clearance !n contrast. according ro the rr1ooel. lor a ty 1 •(cal 1ndiv1duaJ 10 yHrs of ag• 
er,o w1tn tnP same corrected creat1n1ne clearance (1 e, 80 m11m1n) CL Fis pre<11c1ed to be about 
·i65 rr!l. min and is oxoecred to decrease I increase) about 7i ml/mir' for every i 0 ml/min decrease 
increase) !n corrf':cfed creat1n1ne ciearance'' 
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Predicted Renal Plasma Clearance vs Corrected Creatinine Clearance r'.lnd Age 
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TTTf.F: 
r•1 t='r;-;-C)f.~!·1 J ~J .\!;[, C~ I., 'i i5 L' l·'. l. IJ L L :; r; l t::L}~·! '.~ r_; f~._J f· i,_'·r::; ( ;_; t u\:l '/ :: o. 
89-28-6023; ·;olu:cc ].'jl) 

I NVESTIG}l.TvR: 

This was an Jpen label, si11qle dose, 3 way crossover study 
involving 15 mi:Ld to moderate NIDDM patients (6 M and 9 F; age 
range 40-67 years; weight range 74-110 kg) who had uncontrolled 
fasting plasma glucose values between 140-250 mg/dl after removal 
from their antidiabetic ~ed1cation for 14 days. The female 
subjects were either postmenopausal or s~rglcally sterile. 
Patients received the followi11g treatments (washout between 
~reatments = 7 days' after an overnight fast: 

Trt A 1 x 8.50 mg metformin tabl<?t 
. R) Trt B 1 x 5 mg glyburide tablet (M1cronase 

Trt c 1 x 1350 mg metf_orm i_n tablet plus 
1 x 5 mg glyburide 

Blood sam~·le,; were obtained at o, 0.5, 1, 1.5, 2, 3, 4, 5, E, 7, 8, 
10, i;, 1( ;,:J, and 24 hr post-dose. Plasma metformL1 ar:d serum 
gl/buride Jev2ls were determined as were serum glucose, insulin, 
ar:<i C-pep1:.idc levels. (Note: One patient had glyburide serum 
concentrations at each pre-dose ::era time point of e<".ch. treatment 
phase for whicl1 it was suspected that the subject. never stopped 
+a~ing lier daily dose of glyburide. Therefnr~, only 14 patients' 
data were used.) 
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s~,oric:..usroNs: 

·~eao 1± R.andard ctmat\o~i titr'.Jm stuco. pft.annm<.'Od!"llamK" pararnrtan i"'HUJUnc 
rrom lllt onl adminltlr.iion ,,,. iAI one Gl"""pll•eo Tablet &SO "'I and 1Bl one 

~1CRONA.5E T•blo! .I m1'l. 111d \Cl one Glua>~lul~ fablet &50 "'I plua 
ont MlCROl"IA.Sf fable< l m1 adminlltrrod con<urnn1ly, 

- ·-.-.ramectt----~1-,:···-·i--,....-~-,...,-,----c--l-s-~-u-AJct-1 

AUC'°"'' I ;cm <·l-09) : 1~ (408) I 1014 nsn_l, :-is•! 
, 
-
--("'' , hr_ldl_l ---+- . I 

'[ 11uc,..., I -817 '"°"' ( __ n_1_(_3~'-,--+1,--72-5-(378> I ss 
I (me , hr/dll -+ t-· AUC,,,.,.., i-;671 12.::95) i ~;;~;;-+,l-l2_1_6_12-~l-s-s 
l~-'. ~ldJ} I / ·--~------L-

C c_ '"'&ic..dl_> _ _;l,__21• (10'7) ! 312 nui1 I iu 1911 i :-is 
r _ !hll I _ 6,4 n 'l l~Z~~;-1--i-,1-(7-,4-l--+l--s-s __ __, 

.j.___ • --+-------+------' 

The results of this single dose drug interaction study show 
tl13t glyburide does not signifi~artly effect the PK of metformin. 
C'n the other hand, for glyb:.d-1de, AUC

0
.,n; ::ind Cmax -.;ere reduced 22% 

d 37 '·0~ ~, • in , resp~r~1veiy. 

2. The pharmacodynamic findinas ar~ summarized as follows: 

There were no significant ditfercnces 
for serum glucose .!\UC0 . 4 , AUC~,13.1 AUC0 ;nf' 

Insulin: 

among treat~ents 

cmax or Tmax. 

There were no significant differences among treat~snts 
for serum insulin AUC, Cmax and Tmax except for AliC4 .ti· 

There were no significant diferences arcong treatments for 
ser·u;:; C-pept ide AUC, Cnax and Tm3X e:<::ept fer AUC0.4 • 
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DESIGN: . 

This was a randomized, single dos2, J-way crossover study involving 
15 healthy male s~biects (me~n ~eight 7~.3 kg± 10.2) who r~ceived 
after an overni.gi1t fast (+~ hr post-dose fast) the following 
treatments ~washout between treatments 7 d~.ys) 

rrrt A l \/ 850 mg metformin t3blet .. 
R 

Trt B 1 x 400 mg cimetidine tablet (Tagamet ) 
Trt c 1 x 350 mg metformin tablet plus 

1 x 400 mg cimetidine tdhlet 

Blood samples were obtained at O, 0.5, 1, 1.5, 
10 1 12, 16, 20, 24, and 36 hr post-dose. 
collect.ed at 0-4, 4-2, g-12, 12-24, and 24-~6 
and urine samples were a:::sayed for metformir: 
plasma samples were only assay2d for cimetidin~ 

2, 2.'J, 1, 4, 6, 8, 
Urine samples were 
hr. Blood, plasma, 

when? as 
All 

s that wer9 ilCceptably validated. 

~able 1. The mPan (±::ciLJ) 
(A'._TC,~nq. h/rr.lj 

Metformln 
Treatment ""-

Cma x ( ng /n•l ) 1,707 t 316 
AUC ( 0-2·1) 9,782 + 2,021 
AUC(infj 10,012 + 2,045 
tnax (hr) 2 . 4 "" 0.7 
t~ (hr) 5.33 + 1. 5 
Clp/F(ml/min) 1, 14 ~ J. 204 
Au (mg) 212 + 80.2 
Clr (ml/min) 349 J. 95.6 

Table 2. The mean !±SD) 
( AUC""nc;. h/ ml) 

Crna >< ( ng /ml) 
AUC(0-:::4) 
l.I1'1~X (f'1r) 
t ~ (hr) 

Metformin 
Ti: e ,:i_t !1J~_n_t:._ _ _l>, 

986 ! !.62 
7,408 ± 1,,16'.1 
2.5 ~- 0.8 

!.:01,6 ::: 2.2 

metformin plasma PK parameters. 

Met+Cimetidine 
Treatment ( p 
2,745 ± 842 s 

13,698 ± 3,186 s 
14,052 + 

2 . :3 + 

5.37 + 
8Jl J. 

211.J + 
250 + 

'JI·,: 59 
c.' 
l . ' 
21:3 
90.0 
9 J. 1 

s 
NS 
NS 
s 
NS 
s 

metf orm-in blood PK parameters. 

.) 5 

Met +C ir:1et id i ne 
I:C§!:.D'~'~ Il t _( 

1,550 ± 408 
10,396 + 2,228 

2.9 -1" 0.7 
14. 5 ': 2. l 

s 
NS 
NS 

' 
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Table 3. The r:iean ("'_5D': ci:'.1eticline PK paramt:>ters. (l1UCccng.l1/ml) 

cnux(ng/ml) 
AUC(0-24) 
tmax (Lr) 
t!z (hr) 

CONCLUSIONS~ 

Ci r:1et i cl i rt:, (~ i i:·,c~ t i 1J i r1t:~ ~- 1'-1c:i t 
'I~_i;_~_0_!_rn_~:_r_-1 t _ B 
2,071 ± 510 
8,610 :: 1,022 

2.0 ± 0.9 
~~.2 ± 0.2 

Ti- ,,_,J_tp1 e r\t ___ c 
2,()94 ! 41) 
8,·209 ± 1,305 

2.5 + 0.6 
2.5 ± 0.') 

NS 
NS 

1. The sponsor makes reference to a multiple dose cimetidine study 
(Somogyi et.al) which found th,:1t c1netidine increased metformin AUC 
by 50% and decreased metformin renal c~ea~ance while not affcc~ing 
the total metformin recovered in the urine The conclusion w~s 
that the change in metforr:iln kine ics was du2 to competition for 
proximal tubular secretion. Similar results were found in this 
single dose study. The co-administration of a s:\ngle 400 mg 
cimetidine dose with a single 850 rng metformin dose resulted in an 
approximate 60% increase in plasma and whole blood Crrax and a 40% 
increase in metformi:1 AUC. Metformin plasma clearance declined 
approximately JO%. The amount of rr:etformin recovered over 36 hr in 
urine did not change and the elimination half-life did not change. 
It can be concluded that as in the multiple dose study the change 
in metformin kinetics can be due to competition b'~twee11 metformin 
and cimetidine tor pr~ximal tubular secretion. 

2. Cimetidi.ne kinetics were not alt..ered. in either i:his single dose 
study or the multiple dose study. 
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J:'JTl E:: SI NC LE [)IJSE D:,t:c i :;ri- '.'..".' 'TION 
r-:IF'l:~DifJ.ItJE: It~ r',1 c~1~~«~/-.l" 1.'l)l.l'i'~'l'[EF:s 

\' C> 2.. >._~ !'." 0 l '-. -.~. \ 

STUDY OF t--lETFOP1,IJN At:D 
( ~-~tu (i ~· I·J o . Si 1 - 0 4 - 1..: 0 2 3 ; 

DESIGN: 

This was a randomized, single dose, 3-~:iiy crossover study involving 
18 healthy male S'.lbjects who recei"ll'ed :.fter an overnight fast (+4 
hr post-dose fast) the following treatments \washout between 
~reatments = 7 days): 

Trt A l x 850 mg metformin tablet 
Trt B x 10 nifedipine tablet d, R l mg ( Procar ia ) 
Trt c 1 x 850 mg metf ormin tablet plus 

1 x 10 mg nifedipine tablet 

Blood samples were obtained at 0, 15, JO, 45, and 60 min, 1.5, 2, 
2.5, 3, 4, 6, 8, 10, 12, 16, and 24 hr post-dose. Urine sampleb 
were collected at 0-4, 4-8, 8-12, and 12-24 br. Blood, plasma and 
urine sa~ples were assayed for metformin whereas 
plas~a samples were only assayed for nif edipine 

Acceptable validation data were provided for all methods. 

RESULTS:_ 

Table 1 . rr11e mean (±SD) metformin plasma PK parameters. 
( i\UC=ng. h/ml) 

Me:tf ormin Met+Nifedipine 
Treat)T1en_t___A Treatlllent C .Q 

Cmax(ng/ml) 1,866 ± 359 2 ,.2 4 9 + 388 <.01 
AUC(0-24) 11,185 + 2,464 12,990 ± 2,422 <.01 
rur(inf) 11,359 ± 2,493 13,149 ± 2,460 <.Ol 

.{ (hr) 2.3 . - 0. 8"' 2 . 1 ± 0.61 NS ... 
I '1 r) 4.29 J. 0.89 4.05 + 0.52 NS -· 

lrnl/run) 1,023 + 252 875 + 201 <.01 
( l 314 + 88 450 + 131 <.005 
~ I • . 
•. 1 m1n; 474 + 142 571 + 131 <.05 

J.·aole 2 . The Dea1: (±SD) metformin blood PK parameters. 
( AC'C==nc;. h/ml) 

Mettormin Met'+Nifedipir.e 
Trea_t.ment A TKea tme,_nt~ 12 

Cm3.x(ng;ml) 1,. 13 0 + 362 1,406 + 121 NS 
Al1C ( l)-2 4) 8,777 + 2628 9,601 !: 1931 <.05 
t.rnax (hr) :? • 7 + 0.75 2 J + 0.73 N::.; 

t~, (hr) 10.0 + 1.2 1 ~) . 2 + l.S NS 
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Table 3. The 

Crcax(ng/r:il) 
AUC(0-24) 
trna~~ (!'-,r) 
tl.i (hr) 

~ONCLUSIONS: 

mean (±SD) nifedipinc 
ti i fedir-inE' 

T I.!='_,l-tJD\?Jl 1_ B 
.10 + 56.7 
206 + 106.0 

J.G7 ~- .. J.17 
3.6 ± 1.4\ 

PK par.1mete:-s. 
t J i f ~~' J i pi r. r2 + :·~ :~ t 

r_l __ r_ '.=.~·. CJ_t~'!l_Q__D t_ __ (~ 
1 19 :!. 39 . 4 
2:27 + 1 20 2 

0 6 ·'.) + 'J 1 -, . ~ '-
3 ~ 1 4 .. ·- . 

g 
NS 
<.. 0 5 
rrs 
NS 

1. The results of this single dose drug interactl~n stJdy indicate 
that the co-·administration of nifedipine with metformin caused an 
increase in plasma and whole blood metformin concentrations. The 
metforrnin piasma and whole b!ood cmax values increased by 21% and 
24%, respectively, while the plasma and whole blood AUC value3 
increased by only 16 and 9:. Plasma clearance decreased 14% which 
was statistically significant. 

2. For metformin urinary excretion~ the mean amounts of 
excreted increased from 314 mg (3"1%) to 450 mg (53%) 
administration which reflected a 20% increase in Clr. 

metf ocmin 
after co-

J. For nifedipine there was a statistically significant i~crease 
ln AUC when Difedipine was co-administered with metformin but the 
i n.~rease •,;as Ollly 10%. 
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SitlGLE DOSE DRCG 1N'I'ERJ,CTION STUDY OF MI"TfORMIN AND 
FUROSEMIDE IN tlORi'll\L HEALT!!Y VULL:nTEPS (~3cLldy No. 91-05-
602 J; 'le lurne 1. 56) 

This was a randomized, single dose, J-way crossover study involving 
18 healthy young male subjects who received after an overnight fast 
(+4 hr post-dose fast) the following treatments (washout between 
treatments = 7 days): 

Trt A 1 x 850 mg metformir. tablet 
• R 

Trt B 1 x 40 mg furosemide tablet (Las1x ) 
Trt. c 1 x 850 mg metformin tablet plus 

1 x 40 mg furosemide tablet 

Blood samples were obtained at o, 20, 40, 60 min, 1.5, 2, 2.5, 3, 
4, 6, 8, 10, 12, 16, 24, and 36 hrs post dose. Urine samp' JS were 
collected at 0-4, 4-8, 8-12, 12-24, and 24-36 hr. Blood, plasma, 
and urine saP1ples were assayed for metformin and plasma and urine 
samples were also assayed for furosemide using I. All 
samples were assayed at and the methods were acceptably 
validatr·d.. 

EKSU_LTS;_ 

rable 1. The mean (±SD) 
(.!\UC=µq.h/ml) 

Metform.i.n 
Tre9.:+:.m•:nL~ 

cmax (µ9/ml) 1.62 0.54 
AUC(0-36) 10.47 + 3.12 
Al:C(inf) l 0. 64 + 3.13 
tmax (hr) 2 . 8 + 1.02 
t\ !hr' • J CJ• 9 + 1.S 
Clp/ F (ml/mir,) 1, ll9 ± 304 
Au (mg) .34 7 ± 80 
Clr (ml/min) '57 2 + 142 
v ( L) 57 5 + 248 

Table 2. The mean ( ±Sf'l) 
(AUC=/.Lg.h/ml) 

Cmax(µg/ml) 
AUC(inf) 
tmax (hr) 
t'o (ht) 
Clb/ t (:nl/min) 

Metformin 
Treatment A 

1.07 ~ 0.35 
1.1.Jl ± 3.07 

2.6 + 1.06 
14.5 .! J.4 
1,046 ± 286 

metformin plasma PK para:neters. 

Met+I'urosemide 
Treatment c 2J'AT 
1.97 + 0.64 ,, 

"' 11.48 + 3.25 NS 
11.64 + 3.26 NS 

2.4 + 0. 7 6 NS 
5.7 ± 1.6 NS 

1,027 +· 309 NS 
373 ± 124 NS 
562 ± 157 NS 
511 + 218 NS 

met.for-min blood PK parameters. 

Met+Furosemide 
Treatment c STAT 
1.31 + 0. 4 6 s 

12.93 + 3.76 s 
2. 5 + 0.9 NS 

14 . ':5 + 2 . l N-.. ::;, 
920 + 258 s 
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Fur·J:;r':o1ide Fl!rOSPD i deTMet 
)i:-eatment B :r..reat_!)'ent (~ ;i_T6J.'. 

Cmax(µg/ml) 1.16 !: 0.57 U.80 :r 0.32 ~· 
AUC(0-36) 2.32 + 0.69 2.03 + 0.46 s 
AUC(inf) 2.39 + 0.69 2.07 + 0.46 s 
tmax (hr) 1.28 + 0.85 1.71 ± 1.26 NS 
t12 (hr) 6.0 + 2.3 4 . 1 ± 3. 1 NS 
Ae(rng) 11.2 ± 3.3 10.7 ± 2. 6 NS 
Clr (rn~./min) 310 ± 90 • J-2 0 ± 87 NS 

~ONCLUSTONS: 

1. When ~o-administer0d with furosemide, metformin plasma en.ax, 
blood Cmax, and blood AUC(inf) were significantly increased when 
compared to be given alone by 22%, 22%, and 15% respectively. 

2. When aclrr.inistered with metformin, furosemire Cmax, AUC(0-16) 
and AUC(inf) were significantly decreased by 31%, 13% and 13%, 
respectively, as compared to whf::n furosernide was administered 
alone. 
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Sl!lCL[ D0:3E Dr<CG I'.lTER!\CTi.OU S''.UDY uF METFORJ1Itl !>.ND 
1-Bl~'l"!}~(Jf'f.~li lr~ t·;ciP.~1;\I_, l1E~l\f;J_'I-!'i \·cJLt:tJ'l'EF~I:\S ( ::>ttlCi}r t~o. 9 l·-{)6-
6023; Volume J.SS) 

INVESTIGATOR: 

DESIGN: 

This was a randomized, single dose, 3-way crossover study enrolllng 
18 healthy volunteers but only 17 subjects' data was e•raluable (8 
males and 9 females). Ec:ch subject receiv110!d after an overnight 
fast (+4 hr post-close fast) the following treatments (washout 
between treatments = 7 days): 

Trt A 1 x E' 5 0 ;:ng r;ietformin tablet 
. R 

Trt B 1 x 400 mg ibuprofen tablf2t (Motr1n) 
Trt c l x 8 50 mg met f orr.1 i r? plus 

1 x 400 mg ibuprofen tablet 

Blood samples were obtained at O, JO, 45, 60, ·~min, 1.5, 2, J, 4, 
6, 8, 10, 12, 24, and 36 hr post-dose. Urine samples were collected 
at 0-4, 4-8, 8-·12, 12-24, and 24-36 hr. Blood, plasma, and urine 
samples were assayed for mecformin and plasma was 
also assayed for ibuprcfen The samples were assayed 
at and all the methods were acceptably validated. 

RESULTS: 

Table 1. The mean (!SD) metformin plasma PK parameters. 
(AUC=,Jg. h/ml} 

Metformin Met+ Ibup!·of en 
TrP.::.cment A Treatmei:n;~ 

Cmax(µg/ml) 1.62 + 0.4 1.73 + 0 r:: . ~· 
AUC(0-36) l0.14 + 2.4 10.71 ± 2.4 
AUC(inf) 10.45 ± 2.3 10.97 ± 2.4 
tmax (hr) 2.37 ± 0.8 1.99 + 0.7 p<0.05 
t>, (hr) 7.6 + 2.8 7.4 ± 2. 0 
Clp/F(ml/min) 1,111 + 263 1,052 + 220 
Au (mg) 280 ! 119 2.74 ± 76 
Clr (ml/min) 455 + 143 431 ± J.31 
VI F ( L) 745 + 393 684 + 261 
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T-1hle 2. 
( i\l'C=µg. h/ rnl) 

Cmax(µg/ml) 
AUC(0-36) 
AUC(inf) 
tmax (hr) 
t\ (hr) 
Clb/F(ml/min) 
Clr,b(ml/min) 

Mc:>tforr:iin 
:Lreatmg[1t i:'I, 

1.08 ... 0.3 
9.23 + 2 .. 6 

10.95 + 3.0 
~'.34 + 0.8 

16 + 4.3 
1,038 :t 314 

:';]3 ± 153 

- Mct·Ibuprof•'n 
'J£.§'J,ltr:ie_ot_ C 
1.16 + 0.3 
9.72 + 2 -, . " 

11.33 + 2. 7 
2.22 + 0.8 
15.4 + 2.3 
1,030 ± 2':>2 

509 ± 169 

'l'able J. The mean (±SD) tbuprofen PK parameters. (AUC=µg.h/ml) 

Ibuprofen Ibuprof en+Met 
'[_re <,'IJ;: me nj~_J_3 Ti-ea_tmE'nt;: C 

cma>'.(µg/ml) 36.0 + ]. 1 . 8 36.J + 11. . ., ' 
AUC(0-36) 12J.4 +- 27.6 12 0. !.i + 25.9 
AUC(1nf) 1::>6.6 + 27.6 1~~3.2 + 26.0 
tmax (hr) J.90 + 1. 2 1.37 + 0.9 p<0.05 
t\ (hr) 1.9 + 0.4 2.2 :t 1. 5 
Cl/F(ml/min) ·s :5. 1 + 12 . ~- ~5 6 . 2 + 10.8 
V/F ( L) C) • 0 :!: 2.4 10.9 + 8.2 

CONCLUSIO~TS: 

1. Following this singl~ dose drug interaction 
with ibuprofen, only metformin plasma tmax 
dift«:.rent when given together as compared to 
alone. 

study of metformin 
was significa11tl~· 
when it was given 

2. When administered with metformi11, only tmax of ibuprofen was 
signl.Cicantly different as compared to when it was given alone. 
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TITLE: ------------
PROPRAiJOLOL ItJ i!UR!~!d. H t:!\I. nu ·:c Lt :r; l jC EF.·j ( '..; t ud y u (). (j ;> -

01-6023; Volu!7!e l.GO) 

INVESTIGATOR: 

DESIGN: 
This was a randomized, single dose, 3-way crossover study involving 
18 healthy male subjects who recei~ed after an overnight fast (+4 
hr post-dose fast) the following treatments (washout between 
treatments= 7 days): 

Trt A 1 x 850 mg metformin t.:i.blet 
Trt B 1 x 40 mg propranolol t.::blet (Inder.:i.lR) 
Trt c 1 x 850 mg metfc,rmin plus 

1 x 40 171g propranolol tablet 

Blood samples were obtained at o, 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 
10, 12, 16 ani 24 hr post-d0se. Urine samples were collected at o-
4, 4-8, 8-12, and 12-24 hr. Blood, plasma, and urine samples were 
assayed for rnetformin and plasma samples were also 
assayed for propranolol Ani 4-hydroxypropranolol ~11 the 
assay methods had acceptable validation data. 

·_;:> .!.'::: J. ~ 1. The mean (±SD) 
( ' . "' h I 1 ) '· .J .. 0=n::i. 1, m 

Cr :1x \ ng/ml) 
,:, : . '..: ( C"- 2 4 ) 
:. )'..' (.inf) 
t: '.1. x (hr) 
': ;: (hr) 
·~ , p ( f ( m .:. /1 in) 
,\ t (mg) 
.::_1· (rr:.r .. r 

!able ··~ 

'fl'--~-,., 1/"l) ' ... , ' ·- ' ':• • ~11 ... 

' f ' ' - ..... , ) 
•. -\ 1. " ·, l 1 - L .., 

t::<:, x (l'· r) 
t;\ , iu·, 

Metformin 
TrE.£' t:n@.t A 

1,684 ± ]91 
1.0,1.23 ±. 2,533 
10,287 ± :Z,555 

2.:" ± 0.88 
4.'" ± C'.60 
1, ... '..i :t 271 

~) .:. ·: + ' '7 
517 ± 135 

The mean (±SD) 

Mett'orrnin 
TJ::..~~J~rnent A 

1.,()1,l ± 242 
8,142 ± 2,009 

2.5 ± 0.89 
12.'.l ± 1.80 

metformin plasma PK parameters. 

Met+Proprano:'..ol 
Treatment c Stat 
1,·58 7 ± 378 NS 
9,083 ~ 2,026 s 
9,241 + 2,051 s 

2 . 3 + 0.52 NS 
4.64 + 0.67 NS 
1,260 + 314 s 

299 + 67 s 
549 + 112 NS 

metformin blood PK parameters. 

Metfromin+Propranolol 
'I_r2at::nent~ 

·~ J -

953 ± 232 
-1,302 ± 1.,614 

2.2 + 0.52 
12.2 ± 2.54 

STAT 
NS 
s 
NS 
NS 

. . 

• 
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T3ble J. Thc0 me1n (:.SD) Pr 
Propr;u1olo 1 
Treat;:JeDt B 

Cmax ( ny/ml) 2 ., ') 
~ . ~ ! 13. 1 

ATJC(0-24) 139 + 77.4 
tmax (hr) 2.~ + 0.45 
t\ (hr) 4.18 + 0.82 

CONCLUSIONS: 

r:.:·"=n·J h;~•') . . '• ...... ,._ ... , .... 
l ' r" . 1pr,1 ri cJ l u l r ~< r.~ t f c..J r r.i i. n 

T r · 1 t i". '-' n t c 
2J.6 ! 12.9 

141 :!: 7'5.7 
2.3 + 0.49 

3.78 + 0.59 

:;T/\.T 
NS 
NS 
NS 
s 

1. Following single dose co-administration of metformin with 
proprano~ol, netformin plasma AUC(0-24), pla.;rna AUC(ir.f), blood 
AUC (0-24) and amount of rnetforrnin renally el; 'llinated (AU) were 
decreased by 10%, 10%, 10% and 14%, respectively, which were 
statistically significant. 

2. When administered with metformtn, ~he kinetics of propranolcl 
were not significantly different than when adm.i.nistered a:!.one 
except for a statistically significant decrease of 10% in 
proprano].ol half-life. There were no statistically si_ynificant 
differences among the PK parameters for 4-hydroxypro~~anolol. 
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.' c1 l unr.: 

} • IJ J J 

OBJECTIVE!i: To compare the relctcive bioavailability of 4 different 
rnetfcrrnin formulations. 

This was a s.Lngle blind, sjngle Jose, randamizc:d, 4 period 
crossover stud/ with a 7 day washout period between tre.:>.tments 
which were admini!;tered fasting. Twenty healtt1y, adult male 
volunteers betwe~n 16-45 years and within :s% of their IDBW 
participated. Blood samples were obtained at o, 0.5, 1, 1.5, 2, 
2.5, 3, 5, 7, 9, 12, 18, and 24 hr post-dose. 

500 mg t2_L,let manufactured in France 
500 mg tablet manuf crctured in UK 
500 mCT t3blet. manufactured in Austr·ia 
500 mg tablet manufactured in Holland 

Table 1. The mean metforrnin PK parameters (N=20) 
Cmax = ng/ml; tmax =hr; AUC = ng.h/ml; K = l/hr 

f\ustria France Holland UK 
Cm21x 996 ± 292 1124 ± 330 112 8 ± 222 1110 ± 298 
Tmax 3 3 3 2.5 
AUC 7215 + :'404 7532 ± 1817 7~j~~9 ± 1837 7769 ± 2000 
K 0.22 + 0.04 0.25 + 0. 0 s. ,) . 2 3 + 0.05 0.24 + 0.05 
'! 1_ -, J . 3 + 0.64 2.8 + 0. 5 ~; 3 . 1 + 'J. 7 4 3.0 + 0.64 

STAT 
NS 

NS 

Table 2. The relative bioavailabilities of Austria, France, and 
Holland tablets to the UK tablet. 

Austria/UK -= 
Francl~/UK 

Helland/UK = 

CC"NCLTJS c (~ ['!~)_: 

1. Ther1~ appear to bP no 8icavailability differences in metfornin 
tablets ~ace in different countries. 
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Upon 
from 

( 1 ! " l : '' " / l . ; - •t 

request, Lipha c:rr ied out qr1nder 
the following si:•glc do 1:;2 studi.e!S. 

~1n,1 l ''c-ec; : -> ·- ·- on PK 

1. Study No. 89-12-GOiJ. 1 X 850 mg ~etforrn1n t3b}et (fasting) 
9 Healthy Subjects plus 9 NIDDM Patients 
11 M~les~lus 7 Females 

RESULTS: 

Escau:ed 

--------------
\l."c-1 &hi ,,, 
:orCLcr• 

C~carwcc 

I Pt&Hl'l& 

1 Blood 

Rc:",Jl 

R-e ... J.1 b!OOOl 

'
4 rS:9 ~2.i7 \382 I (.1)74, :g34-. I 
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---------
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~ 

?K ...... I EJU:Oa""' o.9, a• 
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'· 11''1 ·) 01& 0 OJ! I -0 ':(JI i-0011.00091 
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The disposition of metformin does not differ significantJ.y between 
men anj womE-n. 
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Tt1e disposition of metformin does not differ significantly between 
men and womc~n. 
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- ----- ·------·------------------ --------. 

Mean Concentration for ~1ETFOH.,\IIN PL.;\Sl\1A 

Treatn1ent A: 500 mg ~letformin Tablet, Fasting 

Sindy# F\9-011 

Ti.'Tie n 1 \1ean Cone. i St;;r;J;; _, Gv. % 
(hrs.) i (ng/rnl) I Deviation I 

o.oo 24 J_ o.oo ! o.oo I 
0.20 24 1 Ti2_------·-r·--1os:-------r--so.1 ---·--

-o 40 ----+ 24 1- ssa_-------184-. -j~2.9 ____ _ 
------ ~--·-----~-------~--·-- ---------- ------·------

100 24 I 733. 215. I 29_3 
------ ---- ----------------1-----------

, __ ! ._so ___ • __ 24 I s76. . _ _ -f--35?.__ ____ 
1 

_____ w:?_ ___ _ 

---:-:---~i--- -t ill-----i--f-!·-i---I 
1 
__ 4_.00 __ ~ __ 2 __ 4 ___ L B89~- [! __ m.=~~ 24.9-=_--= 

600 24 : 57.1. 166. -+- 31.8 
•--8.-00-~1----2-A --~104. I 69.4 r---22-s ___ _, 
__ 1_0_.00 ___ -t--~-~4_-____ I 204. I 101. - r 49.3 

__ 1 __ 2_.00_---if---~ 107. ______ 43.8 E 40.8 
16.00 24 46.6 18.3 39.2 

------
24.00 24 17.6 12.S + 70.8 
'18.00 --.---24--r-- 0.00-- 0.00 I ·------• 

Pr:nted 011 10-09-90 at 22:22.50 
06 0005S0\ 
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j\1ean Concentration for l\1ETFC>Rl\1IN PLA.Si\.L\ 

Treahnent B: 850 mg Metformin Tablet, fasting 

Study# 89-011 

,--··'--\ -I I 

I 
· Ti.!11: n ' Mean Cone. I St.rndard C.V. % 

1.[irS.) I (;ig/mi) I Dev:ahon i --- .. -,.-. -
I I I 0.00 24 I o.oo o oo j _ .. ________ ----·r-------·-r----··-·- ----

0.20 24 . 415. :239 I s7.4 
--------- -----1----· - - ···· -r--· ·-·····---,----------

0.40 24 I 920. +-- 355. I 38.6 
------ --r--- ----··-·· - ··-·---···-----·------------

1.00 24 1190. I 385. I 32.5 
------~- ---~ 

==i~ l_ 1 2~~ =-~~--- -~t_}4..:=~-~-~---i---~3.7·3---~:= 1.50 
.. ·-

2.00 24 ~~--
I 335. __J_ ___ :_~_ 0 

I 2.50 24 44-0. 364. I 25.J 
----·-- ~ 

I 

·-· I 3.00 24 1480. 418. 28.2 
----- --· 

4.00 24 1340. 389. 29.1 
--

600 24 716. 234. 32.7 
-

8.00 24 448. 173. 38.6 

10.00 24 262. 118. 

E :~: -- . 

12.00 24 154. 72.8 

16.00 24 73.1 32.3 
=-44.2 ____ 

24.00 24 30.8 19.9 

I 

64.6 
------- -·---- --

48.00 23 1.13 3.75 332. 
I - j 

( 

Printed on 10-09-90 at 22:22:51 

06 000581\_ --· 
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··--- ----·-· ----- ------------------...., 

l\1ean Concentration for l\1ETFOR.l\1IN PL,\Sl\1A 

Treatment C: 850 mg ivfetformin Solution, Fasting 

Study# 89-011 

I 
' I Time n Mean Cone. ! Standard l CV. Cio 

(hrs.) I (ng/ml) I Deviation 

000 
' I 

24 0.00 bo.oo 1 - ------- -r------
0.20 24 I 466. 49 53.4 I ------

--241871. 
. --- -- --1----- --.- .... 

0.40 ' 254. 29.2 
----- ----· ______ _j_ . -- -·---- '• -· -·-· -- -·--··---

1.00 24 I 1010. 
I 271. I 2.5 3 I 

' -----------
-- 24 ·-· 1 122C. 

-.-------...----------- _____ _, ____ - - -·-·--- --------

1.50 I 371. i 30.4 

2.00 --+-------~-----·------24 I 1320 408. L 30.9 
2.50 24 I 1380. 374. I 21.1 

] 1340. 
--------·· 

I 3.00 24 346. 258 
------- "T -

4.00 ' 354. +- 28.7 --~l 1230. -·----- ---
6.00 24+-r6. 271. 38.9 

- - ----

=+= 8.00 24 405. 183. 45.1 

10.00 24 267. 143. 53.4 --,._ ___ 

12.00 24 160. 93.7 58.6 ------ • - ··-

16.00 t-23 75.8 37.8 49.9 

I ~4.oo _-- 24 
-- ··t-----------

30.0 22.0 73.1 
- -

~00 -1 23 0.00 0.00 

Printed on 10-09-90 at 22:22:52 
06 000582 \ 
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-- ___ ... ____ ..._ ____ ·~--------

Mean Concentration for .'\1ETFC1Rl\1IN PLAS~1A 

Treatment D: 850 mg .l\1etfonnin Tablet, Breakf.:\st 

Study# 89-011 

Time n \lean Cone. I Standard I CV. % 
(hrs.} (ng/ml} I Devi.ltion I 

-i--~-00 
I 

0.00 24 0.00 l _________ -----
0.20 24 161. . 137. nss --· --- r-------· --t- ----·- ----
0.40 24 418. I 243. :i8. l I -----T -----+-----------
1.00 24 601. 247. 

I 
410 

--------1----------~------- ------+----- --L. -·---

1.50 23 707. 212. I 7.9.9 
----~ ----------e-------t---- ----

2.00 24 I 7P.7. 224. --r-- 28.4 -
2.50 24 I 821. 200. 24.4 

-- BiE --3.00 24 863. 206. 9 
- ---

4.00 24 913. 206. 6 
---1-

I -
6.00 24 679. 189. 27.9 

--
8.00 24 442. 136. 30.8 

-
10.00 24 286. 95.5 33.4 

12.00 ' 24 +-17~--- 66.4 39.0 
·- -· 

16.00 fr '79.6 2l.l8 36.2 
- -· -· 

24.00 29.1 B.2 45.3 
-- ----· 

48.00 24 I o.567 2.78 490. 

Prtntt'Ci on lG-09-90 at 22:2253 Ofl 000583 \ 
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l\1ean Concentration for 1\1E'I'FOH.l\1IN BL()QD 

Treahnient 1\: IV1ETFOR!Y1IN SOOMG/TAB F1\STING 

Study# 89-011 __ .. _______________________ ,, 
".'i.me n I Mean Cone. I Standard C.Y. or 

·O 

(hts.) , (ng/rnl) Deviation 
-·~-i--~----~--~----_., ___________ ~--~ 

-~~)() ___ ~-- 24 l 0.00 E 0.00 +--------
=---~~~ --~ ~~--- ~ ·--!-~~-~--- 1 ~:.9 ----~~~----~= 

1 00 23 1 490. l 146. 29.ll 
---·----·----- -------- ---------- ~-------1----------------

150 24 578. +=I 178 30.9 --------·---- ----- ----- -------- ----·------------

---{~~ -· ~: +-~~:---- --~:~: - \---~:--::----
-·--·----- ----·-t----·-------f-------:--· ------
--~~- - 24 642. 160:._ ±i4.9 ___ _ 

4.00 24 6C4. 144. 23.8 
----- -- ---·-- -------

6.00 24 39tl. 116. 29.2 
-----

8.00 24 267. 70.8 26.5 
I ---+-------

24 I 188. 57.7 30.7 
·-------

10.00 
-· . 

12.00 24 146. 430 29.4 
---- -- --1 16.00 23 102 27.9 27.3 

- --
24.00 24 71.3 25.1 35.2 

- - ·-
48.00 19 16.7 15.9 95.6 

... 

Printed on 10-11-90 at 00:06:11 
06 000584 \ ____ _ 
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\tean (-oncentration for .f\1E'rFOR!\1IN BLOOD 

l'reatment B: METFORMIN 850~1Gff AB FASTING 

Sh!dy # 8Q-011 

' 

I 
Time n Mean Cone. 

I 
Standard C.V, 'lo 

(hrs.) (ng/mll Deviation I 

0,00 21 0,00 
0.00 =± ··---- I ' 0,2(; 24 I 258. I 154. 59.7 ------- - ~---- - , _______ 

Q.40 24 570. 216. J 37.8 -·-------- ~· --- ---------
I , (XJ 24 745. 

217. t 201 I=_-~,~ --~ ----~ ·--- -

~· ~i--+ 810. 224. 27.7 
------ ~-----------

2.00 904. 248. 27.5 --
I 2.50 24 924. 249. 27.0 

--- ·------·-------
3.00 24 951. 237. 25.0 

-
400 24 869. 225. 25.8 

---
6.00 24 538. 161. 30.0 

-
8.00 23 373. 140. 37.6 

---· 
10.00 24 :rye. 96.4 35.7 

-

i2.00 24 205. 81.4 39.7 
- - -

16.00 24 154. 40.5 26.4 -- - .. -
24.00 19 96.2 36.0 Jl.4 

---
48.00 19 35.1 28.7 81.8 

Printed on 10-11-90 at 00:06:12 
06 000585 \ 
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---- - ----------·-·-------·~-------

!\-lean Concentration for ~1ETFOR.\1IN BLOOD 

Treatment C: i\.-1ETFOR!\1IN 850~1G/SOL FASTING 

Study# 89-011 

-· I I 

I 
Time n 

I 
Mean Cone. 

I 
Standard CV. % 

(hrs.) (ng/ml) Deviation 

0.00 __ :: =i-~!~~ j 0.00 t 
0.20 

------- - 125. 45.8 

154. I 27.7 
.. 

0.40 24 I 556. 
------- ----- - ~~---1·---·· . .. r------···--1.00 24 j: 692. 198. 2!l.6 
-------- ·---- --- --!--------- --- ·-+------·-----

1.50 24 814. 2-72. I 33.4 
----- ------- ------·-· -----------~· 

2.00 24 I :38(). 7J9. 31.7 
--- ~- ~-·· .---~· . 

2.50 23 884. I 238. 26.9 
---· ~--·---

I 
·--·-

3.00 24 901. 228. 25.3 
-·-·----

4.00 24 343. 283. 33.5 
--- -- -· 

6.00 21 526. 220. 41.8 

+ . 

8.00 24 363. 152. 41.9 
·--

10.00 23 267. 111. 41.6 -
12.00 23 196. 84.0 42.8 

----- ---·- --· ··-----·-
i6.00 24 148 54.9 37.2 

I --
24.00 23 104. 38.9 373 

- -----·- -· --
48.00 

,..,. 
40.7 34.5 84.9 

J 

' ' 

Print<'Ci on 10-11-90 at 00:06: 13 
06 00058~ 
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.\1ean Con('entr~tion for I\1ETFORI\1IN BLCJOD 

Treatment D: ~liETIORI\tIN 8501\tG/T AB BRE.-\KF AST 

Study# 89-011 

Tllne n II Mean Cone. II Standard 
(hrs) (ng/ml) Deviation 

l 

I 
CV. 

o.oo 2• I o.oo o oo =l 
=-~······· .~. ~ l-:~:_-~~ --~-=--+~;~~ = 
___ _2 ~-- - - _2~--t-- 3_9~------ ~ --~~---+--- 4~~ - -

150 24 i 481. I 162. I 33.6 
2.00 ----2~ +_Jn-----=r-160-. ----.---3Q7 ___ - _ 

--~~---- ___ 23 I _ _2~7. _ __161. 28.9 

- 3.00 -f---- 23 -~.:___ 166. _}:7.7 ______ _ 

_ 4·~-- ~-24 ___ I 61s. __ 1h6. ---~- 27.o ___ _ 

6.00 24 I 501. 159. 31.8 
----~---------1 -------- ·->---·---------

8.00 23 360. 126. 34.8 

~~:: ~ +~~: :~:: ~~:~ --~ 
16.00 - 24 ~b24. 38.6 31.1 -----

24.00 - 22 87.7 ==i :L!!.5 32.5 ----=-
48.00 20 30.5 25.1 82.3 

-

Printed on 10-11-90 at 00:06:14 
01} 000587\ : _ .. .......,.....~ 
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~.~ETfOR~H~J STUDY OSU:t89-011 

MEAN Blood to Plasma, Ratio 
Treatment A: SGO mg Metformin Tablet, Fasting 

TIME n. 
0.0 21i 
0.2 23 
0.4 24 
1.0 23 
1.5 24 
2.0 24 
2.5 I 23 
3.0 I 24 
4.0 I 24 
6.0 24 
8.0 2i 
10.0 24 
12.G 24 
16.0 

I 23 
24.0 L 18 

ME~N·-=+ 
0.685 
0.702 
0 661 
G.680 
0.6?2 
0.69? 
0.685 
0.690 
0.773 
0.881 
0.-J75 
1.45 
2.32 
3.42 

ST DEV 
• 

0.160 
0.169 
0.114 
0.114 
0.094 
0.122 
0.093 
0.112 

0.123 

0.129 
0.229 

0.41 
0.66 
1.20 _l 

0:%--=1 
23.32 I 
24.09 
17.23 
16.73 
14.02 
17.51 
13.61 
16.23 
15.90 

14.60 
23.50 
28.27 
28.33 
35.08 

l 

06 000591 \ 
'-~~ 



METFOR?\1IN STUDY DSU#89-011 

MEAN Blood to Plasma Ratio 
Treatment B: 850 mg Metfonnin Tablet, F.1sti.ng 

TI!'vlE 

0.4 

1.0 
I.!5 
2.. ) 
.., -•.. ) 

3.0 
4 () 

60 
8.0 
lfl.0 

I 1 :z.o 
16 0 

L--~~_L_ 

n 

24 
24 
24 
24 
24 
24 
24 
24 

24 

24 
23 
24 
24 
24 
17 

I 
l\1EAN 

• 
0.638 
0.620 
0.637 
0.647 
0.677 
0.644 
0.650 
0.66\.1 
o.~66 

0.854 
1.08 
1.42 
2.32 
3.84 

ST DEV CV% J 
• 

17~ ll.115 
0.054 8.75 
0.065 10.13 
0.082 12.n 
I) 113 16.74 
0.068 10.50 
0.083 12.76 
0.072 10.90 
0.112 14.68 
0.162 19.02 
0.20 18.86 

I 0.34 24.27 
0.69 29.90 
2.07 53.80 

(_ 

' ' 

06 00058~ 
·, - ":www.-c"' 1 
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r~ETFORM!N STUDY DSU#B9-011 

MEAN Blood to Plasnia Patio 
Treatn1er.t C: 850 mg Metformin Solution, Fz..sHng 

TIME n MEA.~ ST DEV CV3 
0.0 24 • • • 
0.2 23 0.604 0.096 15.84 
0.4 24 0.644 0.086 13.29 
1.0 24 0.645 0.081 1257 
1.5 24 0.667 0.070 10.52 
2.0 24 0.673 0.093 13.85 
2.5 23 0.657 0.063 9.54 
3.0 24 0.678 0.079 11.69 
4.0 24 0.682 0.088 12.95 
6.0 24 0.760 0.077 10.1) 
8.0 24 0.909 0.140 15.45 
10.0 23 1.03 0.18 17.04 
12.0 23 1.33 0.36 26.94 
16.0 23 218 0.80 36.65 
24.0 20 3.72 1.53 41.26 

OR OOO!lR9 \. • -· - ....., 

, 
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i\fETFORl\11N STUDY DSU#89-0ll 

!\llEAN Blood to Plasma Ratio 
Treatment D: 850 mg Metformin Tablet, Bre3kfast 

TIME : ME..<\N ST DEV CV% 

I 
n 

0.0 24 • • • 
0.2 21 0.651 0.298 45.77 
\J.4 23 0.657 0.076 11.61 
1.0 24 0.656 0.108 16.51 
1.5 23 0.685 0.114 16.66 
2.0 24 0.668 0.075 11.15 
2.5 23 0.677 0.088 13.03 
3.0 23 0.692 0.091 13.21 
4.0 24 0.6'i'l 0.093 13.87 
6.0 24 0.737 0.088 11.87 
8.0 23 0.807 0.107 13.31 
10.0 24 0.897 0.142 15.84 
12.0 23 1.14 0.24 20.90 
16.0 24 1.65 0.49 29.67 
24.0 21 3.14 1.35 43.06 

. --

I 

' 

06 000590 
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.l\1EAN CONCENTRATION OF METFORMIN IN l'LASMA 

l(.lOJr----=====---
1 1--

1 i 
ICXXJ 

100 

10 

--
Trc.itmcnt A: 500 mg Tdblct, F•>ting 

Trc.itment B: 850 mg TJblct, F•>tong 

TrCJlmenl C: 850 m5 Solutiun, fasting 

Treatment D. 850 mg T •blct, !lrCJkfast 

I "" 4tl 1 ~ 2Ll ,,., . U JO 

Time (hours) 

" 

:-u 

T 

J 

I 

• 

j 
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MEAN CONCENTRATION OF METFORMIN IN BLOOD 

JCUXJ~~~~~~·~~~~~~~~~~~~~~~~~~~~~~~~~~~~· 

--e-- Treatment A: 500 mg Tdbld, Fa>tmg 

J(UJ 
Treatment D: /!SO mg TJbld, Fasting 

Tre.ttmcnt C: h50 mg Solution, tasting 

Trwtment 0: !!SO mg Tablet, llreakf.lst 

HXl 

~ --------- --- -- --.. i 

VJ 

.L-.------r----.------r-~ 
;ii JJ 0 JO ·II 'I I 

I 

Time (hours) 

j .. 
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METFORMIN STUDY DSU #89-011 
1V1EAN Blood to Plasma Concentration Ratios 

4 ~---------~------------------~------------------~ 

3 

2 

--0-- TRT A= 500 mg Tablet, I.isling 

-•- TRT B = 850 mg Tablet, fasting 

--{)-- TRT C = 850 mg Solution, fasting 

- - · t · - TRT D = 850 mg Tablt'I, break.fas! 

~ 
..•. ·· . . · •• 
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OSU STUDY e9--0ll 

CRINARY EXCRETION Al\10UNT AND PEAK EXCRETION RATE OF 

l\1ETFORMJN 

Treatment A: 500 mg Metfonnin Tablet, Fasting 

Subject- Tmid Peak Excretion Rate Urinary Excretion Amount 
Number (hr.) (m~/hr) (mg) 

1 -0 

2 '") 

3 2 
4 '") 

~ 

::> 2 
6 2 
7 2 
8 2 
9 6 
10 6 
11 2 
12 2 
13 6 
14 2 , -• ::> 2 
16 2 
17 2 
18 2 
19 2 
20 2 
21 2 
22 2 
23 2 
24 2 .•. 

. . 

Mean 2.67 27.7 226.50 
S.D. 1.52 6.20 36.1 

o/cC.V. 57.l 22.4 15.9 

a Excluded from the calculations due to incomplete urine collection. 

06 000619 \.. 
·--~ 
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DSU STUDY 89-011 

URINARY EXCRETION A.1\10UNT AND PEAK EXCRETION RATE OF 

METFORMIN 

Treatrnent B: 850 mg Metformin Tablet, Fasting 

Subject Tmid Peak Excretion Rate Urinary E:~cretion Amount 
Number (hr.) (miz/hr) (mg) 

1 2 
, 

6 t;. 

3 2 
4 2 
5 6 
6 2 
7 6 
8 ., 

~ 

9 2 
10 NA 
11 2 
12 2 
13 2 
14 6 
15 2 
16 NA 
17 2 
18 2 
19 2 
20 2 
21 2 
22 6 
23 6 
24 6 

Mean 3.17 41.S 328.42 
s.o. 1.86 9.84 84.4 

%C.V. 58.6 23.7 2- "7 ::; . / 

a Excluded from the calculations due to incomplete urine collection. 

'.\!A - '.\:ot applicable due to missing urine sample. 

I 
I 

l\C 
I I • • 000620 \ .... 

, 
I 
i( i • 
j 

~ 
' I 



r-
~ 

~ 1 

DSU STUDY 89-011 

CRlNA~Y EXCf{ET10i'i AMOUNT AND FEAK L'\CRETION RATE OF 

METFORMIN 

Treal.nent C: '350 mg l\1etformin Solution, Fasting 

Subject Tmid Peak Excretion Rate Urinary Excretion Amount 
.'\!umber (hr.) (mg/hr) (mg) 

1 6 
2 ,., -
3 2 
4 2 
5 2 
6 6 
7 2 
8 6 
9 2 
10 2 
11 2 
12 6 
13 2 
14 2 
15 :-.I A 
16 6 
17 2 
18 2 
19 2 
20 2 
21 2 
22 2 
23 6 
24 2 --·-

Mean J.00 41.8 329.69 
S.D. 1.77 9.20 77.'::i 

'~cc.v. 59.0 22.0 23.6 

d Exel uded froni. the calcu!a tions ci ue to incomplete urine collection. 

~A - '.\:ot applicable due to 1nissing urine sample. 

06 J00621 
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DSU STUDY 89-011 

URINARY EXCRETION Al\10UNT AND PEAK EXCftETION RATE OF 

!\1ETFORf\11N 

Treatment D: 850 mg Metformin Tablet, Breakfast 

Subject I T mid --!Peak Excretion Rate Urinary Excretion Amount 
Number --t--~rl_ (mg/hr) (mg) 

l 10 
2 6 
3 6 
4 2 
5 2 
0 6 
7 2 
8 6 
9 10 
10 6 
il 6 
12 2 
13 2 
14 6 
15 6 
16 2 
17 2 
18 2 
19 6 
20 2 
21 2 
22 NA 
23 6 
24 NA 

Mean 4.67 30.0 276.08 
S.D. 

I 
2.81 9.13 54.5 

o/cC.V. 60.2 30.4 19.7 

1 Excluded from the calculations due to incomrlete urine collection. 

>IA - 1':ot applicable due to missing urine sample. 
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L\BtE 

PARAMETER f.STI:'-IATES RELATED TO BLOOD \1FTFOR\!I:"I IS 9 Sl'BJECTS \\ITH °""'.'. 
l"iSl"LI"i-DEPESDE"T DIABETFS .\1ELLITLS .UTLt .\!FTFI"""" '.!~;_,:; .. ,.,LE DOSES OF 

850 MG X l (TREATMENT Ai. H:;n "': :: : , 11u_ ;'·· r"iT Bl, 850 MG X .3 (TREAT:-.tE!'iT C 1 

AND AFTER THE f:·-:.:,;, UOSE OF 850 l\1G T!HU :MES DAILY X 19 (TREAT:'\IL:"IT E) 
(DSU #89-12/LJPH.t .9-12-6023) 

I I 
Eo.timat~ lme~n ± SD\ . .\NOVA/POSTHOC• I 

Parall"'eter 850 mg x 1 850 mg x 2 850 mg x 3 850 mg ~1Dt rx A vs Tx B Tx A vs 
ITx Al ITx B\ !Tx Cl ITx EL vs Tx C 1\ E 

tmax.b 3 ..\9 3 28 2.54 2.28 ----- I ( h ) (Jlfi\ (1.03) I ! . 0 8 l I 11.'.' l CB A \:A ' 

Cmax.b 1.04 I. 8 1 2.26 I. 73 

~ lul!/m I l ( 0.30l <O 3 2\ <O. 64) I 0. 4 1 ) "I A \:A 
N ,..... • !04 0.91 0. 75 1. 73 --• orn1 Lnuii:.b --
IUl!/ml\ ('J.JOl rn.16\ I 0 2 1) ( 0 41) CB A \:A 

AL.Co 11.511 19.32 24.09 
lui::·h/ml) ( 4 0 3) (3.43) ( 8 07) '.'IA '.'J A I \:A 

Norm AUCb' 11.511 9.66 8.03 ----
lu1:·h/mll (4.03) ( 1.72) (2.69) NA CB A \:A 

.. 
Aucx§ 13.80 22.41 28 .36 I 1 . I 7 

lu1:·h/ml l ( ..\. 96) d.78) (8.26) 12.97) '-.'A \:A 

NormAUCX1;' 13.80 11.20 9.45 1 1. 17 -- --- -
lue·h/ir I l (4.96) (I .8S) (2.75) (2.97) CBA EA 

kb 0.040 0.034 0.034 0.028 - -
( h · 1 \ (0.015) (0.007) (0.005) (0.004) CBA EA 

li /2. b 19.0 20.9 20.5 25.4 ---- - -
( h) (6.2) ( 4.2) (12.3) ( 3. 8) ACB A E 

CL/Fb 53.1 60.5 76.4 62.9 - - ·---
(L/hl (16.3) (9. 1) ('.6.6) (15.8) ABC AE -
CLR,b 31.2 28.4 40.9 3 I. I 
IL /h \ ( 8. 5) ( 7. 7) ( 2 8 8) ( 7. 8) --
• T.eatments und•!.r same line do not differ significantly. 
t ~1D=aftcr mult1plc ( 19) doses. 

'.'.'ormalia:d to 850 mg. 
§ AUCo.- fer single doses and AUCo.a h for Treatment E. 
, AU Co-8 ri for Treatment A = 5.87 ± 1.63 µg/m I. 
NA='.'iot Arplicable 

---- ----
BA C E .-\ 

OS 000779 
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P ARA\IETER ESTi\IA TES R ELA TEO TO R LOOD \1 ETFOR\U'.'< l:-1 9 HEAL THY SL BJ E CT S 
AFTER !VIETFORMDI HCL Sl~GLE DOSE~ OF 850 MG X 1 1TREAT\IE"iT Al, 850 \!G X 2 

(TRE,\T'.\IENT B), 850 \IG X 3 iTREAT'.'.IE'.'<T C) AND AFTER THE FINAL DOSE OF 850 '.\IG 
TI-.'REE TIMES DAILY X 19 (TREATMENT E) (DSV #89-12/L/PHA #89-12-6023) 

E5timate I mean ± SDi 
Parameter 850 mg x 1 850 mg x 2 850 mg x 3 850 mg \1Dt 

ITx Al <Tx Bl rTx Cl rTx El 

tmax.b 2. 78 2. 71 2.09 2 00 
( h ) (Q. 79) 10.S6l 10.4 7) I 1. 20) 

l-:m~.x.b 1.3 8 1.92 2.80 2 06 
(µ.g/m 1) I0.46) I 0 .44) ( 1 15) ( 0. 78) 

:-lorm Cmu.b· 1.3 8 0.96 () 93 2.0C. 

(ul!/m 1) ((l.46) ( 0 22) ( o. 3 8) I 0. 7 8) 

AU Cb 14.11, 19. 8 7 27 .34 

(UI! ·him 11 (4.16) ( 4 34) ( 9 8 5) SA 

!'lorm ACCb' 14.111 "· 94 y. 1 1 

!ul! ·him 1) (4.16) I 2. 1 7) ( 3. 2 8) NA 

AUCX§ 16.14 23.78 31.94 11.72 

lue-·h/m!l ( 5 00) (4.88l (10.41) (4.22) 

NormAUCXb' 16.14 11.89 10.65 11. 72 

(ul!·hlml l (5.00) ( 2. 44) (3.47) (4.22) 

kb 0.035 0.031 0.031 0.029 
( h. l) ( 0.005) (0.008) (Q.005) (0.003) 

tJl2,b 20.0 24.1 23.2 24.6 
( h ) (2.9) ( 7 7) ( 4 8) ( 3. 1 l 

CL/Fb 45.3 58.5 68.3 63.4 
IL/h\ ( 1 6 2 \ ( 15. 5 l (21.7) (23.0) 

CLR.b 32.4 27.6 23.2 36.9 
!L/hl (12.1) ( 9.5) ( 7 .0) (J 1.0) 

• Treatments under same line do not differ si'.cnificantly. 
~ 

' MD= after multiple ( 19) doses. 
• Normalized to 850 mg. 
§ A UCo-~ for single doses md ACCo-8 h for Treatment E. 
~ AUCo-8 h ior Treatment A= 746 ± 2.23 µg/ml. 
S A=Not Applicable 

0062 

\NOV . .\/POSTI!QC• 
Tx A vs Tx B T.x A vs 

vs Tx C hE 

-----
CB A :\A 

SA "iA 

-- --
CB A '.'A 

SA '.'A 

--- -
CB A 'iA 

-
SA '-,',\ 

-- - - -
CB A E A 

---- - -
CB A EA 

- -
:\ C B A E 

- -- - -
A B C A E 

---- ------
CB A A E 

06 000780 
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L\BLi: 9 

PARAMETER FSTl\1ATES R ELA l ED TO l' Rl:"i£ \1 ETFOR~l.IN l:"i 9 '-L BJECTS WITH 
.'110!\'INSlJLJN-DEPENDE!\'T DIABETES AND 9 HEALTHY SVBJECT~ A flE:H \1ETFOR\11:"1 !IC! 
SINGLE DOSfS OF 850 \IG X l tTREAT:\tENr Al, 850 \1G X 2 (TR~hTl\1ENl m, 850 MG X J 

<TREATMENT C) Al-ID AFTER THI'~ FINAL DOSE OF 850 MG THREE TIMES DAILY X 19 
(TREATMENT E) :DSU #89-12/LIPHA #89-12-6023) 

---· ' i I ANOYA/POSTHOC• rso mg;.:.! 
Estim:ite !mean ~ ;Dl ·---

Parlmetcr 850 mg ;.:. 2 ) 850 mg x 3 850 mg MDt J Tx A vs Tx A vs 
ITx Al ITx Bl iTx Cl ITx El Tx B vs Tx C Tx E -- --Subjects with Non· Insul i n-Dcpend~nt Diabct;..s ~.!dlitus 

time of -----

I 
Peak Excr 3.00 3. 78 3 .33 3.33 AC B '.'.A 
Rate ( h) ( 1 8 5) ( 2. 9 1) ( 2 .00) 12.001 

Peak Excr 36.85 57.49 56.91 53.69 NA I 
NA 

Rate fm~/h) ( 6 07) ( 19.57) 123 .25) 119.731 
Normalized 
Pe:ik E.xcr 36.85 28.74 28.45 53.69 NA 
Rate' (6.07) (9.79) (11.63) (19.73) 

' 
C )3 A 

lm~lh) 

Total 
Amt Excr in 308.6 490.0 736.6 339.6§ NA NA 
Urine (mg) ( 46. 7) (125.1) (248.5) 1102.4) 
Normalized 
Total Amt 308.5 245.0 245.5 339.6§ --
Excr in ( 46. 7) (62.5) (82.8) ( 102.4) BCA AE 
Urine' Im~) 

Healthy Subjects 

time of 
Peak Excr 3.33 2.44 2.44 2.44 CBA ~A 

Rate ( h) <1.00) ( 1 3 3) (J .33) 11.33) 
Peak Excr 
Rate (mg/h) 43.82 61.30 53.46 57.80 NA '.'IA 

(lJ.84) !19.13) 112.75) I 14 77) 
:\'ormalizea 
Peak Excr 43 82 30.65 26. 73 5 l.80 -- - '.'IA 
Rate' (11.8~) (9.56) (6.38) (14.77) CB A 
( m ~ /h) 

Total Arnt G.\ Excr •n 362.8 485.6 6.•2.2 391.8§ ~A 
l_'rinc I ,'1 g) { 8 8. 3) I 'l.t5 5) 1 1: F ~) '~ 2.9) I . 
'.'.ormJl1zcd 
Total A nit 362.8 :..i2 8 2 1 () 7 3918§ -- --- -·---

I 
! 

i 
I 
! 

I 

I 
I 

I 
' I Excr In ( s 8. 3) \ 7 2. 7) [ 4 2 l ) \ 8 2 9) CB ,->,. . .\ E 

J L'rine' I"'~) I 
* Treatments under s;ime iine do nJt differ sign1fic;intly. 
" ' ~D=after multiple 119) doses. 

:\'ormalized lO c50 mg. 
§ 0-8 h only. 
\: . .\=\:ot Applicable 
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!ABLE ~O 

AVERAGE PLAS\1A GLl:CO~iE, LACTATE A"iD l"iSLLl"i CO"iC£"iTRATIO:"iS 1:-1 9 Sl'IlJECTS 
WITH ~'0:-<-INSULI~'"·DEPE!'>'DE:'l.'T DlAilETES '.\1ELL!Tl'S AFTER ~1ETFOR\11N HCL SI"iGLE 

DOSES OF 850 MG X 1 (TREATME:"iT A), 850 MG X 2 (TREATMENT B), 850 MG X 3 
l TREATMENT C) AND AFTER THE FINAL DOSE OF 850 MG THREE TIMES DAILY X 19 

(TREATMENT E) (DSU #89-12/LIPHA #89-12-6023) 

F . _sllmJte (mcJn _._ SDl 

850 rng 850 mg 850 mg 
Parameter Placebo x I x 2 x 3 

ITx D\ ITx A\ ITx l_.) ITx Cl 

Subjects Wllh :-..; on-Insulin· D<!pen dent Diabetes \1ellitus 

0-4 h' 171. 6 169.9 164.8 170.7 
( 416) 138.!) I 3 8. 9) I 4() _4) 

I 
-

4-10 h i87.'/ 177 .2 166.4 169.6 
aye.rage I 44 9) 135 ()) 140. 6) (46.9) 

Cglucose 4-6 h 20C'.4 184.4 172.3 J 86.3 
(rng/dl) ( 4 'I. 5) I !33.5) ( 44 2) t 55.2) 

0-10 h n· l.3 174.3 165.7 170.0 
( 43 0\ ( 34 8) ( 39 6) (43.9) 

0-4 h 9.9 11. 3 I 1.5 

' 
I I. 8 

average I 2. 6) 12.3) ( 2 3 i I 2 .6) 

C1actate 4-10 h I I. 9 15.0 13. 8 I.; c 
• J J 

(mg/dl) ( 2.6) ( 4. 8) ( 3. 5) ( 3. 2) 

0-10 h J I. I 13.5 12.9 14.0 
( 2 .4) <3.6) 12 8) <2.9) 

o-.:: h 35.3 33.8 34.5 34.2 
110.1\ 19.6\ 114.5) <II.I\ 

4-10 h 53.3 59.7 49.4 52.3 
average 116.3) 121.2) <22.31 ( 20.9) 

Cinsuli:i 4-6 h 60.4 62.7 52.2 58.9 
(µU/ml) (25.9) ( 24. 2) (31.1) (26.2) 

0-10 h 46. l 49.3 43.5 45.0 
112.7) i ! 5. I l ( 19 0) <!6.1) 

• 
t 

Treatments under same line do not differ significantly . 
\1D=after multiple: ( 19) doses. 

ANOV A/l'OSTHOC~ 
850 mg A vs. B 

MDt VS. C VS. E vs. D 
ITx El D 

130. 7 ' 1----- - -
127.1) BA CD E D 
136.0 ---- - -
127.5) B C :\ D E D 
143.4 -- -
I 314) DC AB E D 

133.9 - -
127.1) BC AD E D 

14. I - -
( 4. 3) DA BC D E 
15.9 - ·-
(3.:J) DBAC D E 

I 5.2 ' - --
(3 6) DB.\ C D E 
28.S ------- - -
( 7. 91 ACBD E D 
44.9 --

(19 .4) BCDA ED . 
48.7 --

(26.8) BCDA ED 

38.3 ·---- ·- -
(14 5) B C D . .\ E D 

t 

l( 
I 

• 

06 0 0 Q 7 8 2 \._.._-.,, ... w-• 
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TABLE 11 

AVERAGE PLASMA GLlCOSE, LACTATE A:'\D l'.'.SlLI:-0 CO:-.OCE:-.OTRATIO:-.OS IN 9 HEAL Tl!\' 
SUBJECTS AFTER ~1ETFOR\tl' HCL Sl"iGLE DO~ES OF 850 ~!G X 1 (TREAT\!E!'llT Ai, 850 ~I c 
X 2 (TREATMENT B), 850 MG X 3 (TREAT!\lENc C) A\;D AFTER THE FINAL DOSE OF 850 !\! G 

THREE TIMES DAILY X 19 (TREATMENT El (DSU #89-12/L/PllA #R9-12-6023) 

Estimate (mean ± SD) 
>-· 

850 mg S50 mg 850 mg 
Parameter Placebo x I x 2 x 3 

<Tx 0) !Tl\ A) <T" B \ <Tx C\ 

Heal thy Subjects 

0-4 h 8 7.5 89.4 85' 7 85. 7 
I 8 Q) ( 7 Q) 15.ISi (6.91 

4-10 h 8 7.4 89.J 88.5 91.3 
average (] 0 8) ( 10 3) ( 9' 3 ~ I 8. 2) 

Cglucose 4-6 h 95.9 94.8 91.8 9-<. 7 
(mg/di) (15.3) (15.5) ( 17.8) ( 12.8) 

0- j 0 h 87.4 89.3 87.4 89. I 
( 9 0) ( 7' 9) (7 3) ( 6 6) 

0-4 h 8.7 9.1 9.3 I I. 3 
average 12.0) ( 2. 1) ( 18) <3 8) 

C1actJte 4-10 h 9.0 10. l I[) 9 l I. 3 
(mg/di) ( 2. l) (2 .0) (2. 3) ( 16) 

0-10 h 8.9 9.7 10.3 1 1.3 
( 2.0) ( 19) ( 19) ( 2' 1) 

0-4 h 22.5 22.2 22.0 21.7 
( 4 0) ( 4, 8 \ ( 5. 9) ( 4. 9) -

4-10 h 35. 7 32.9 34.7 33.9 
average (10.5) ( 8. 5) (Q 7) (II.I) -
C;nsulin 4-6 h 52.7 41.3 44.6 40.5 
(µU/ml) (i9.7) (15.2) (20.3) (16.3) 

0-10 h 30.4 28.6 29.6 29.0 
( 7 6) (6.4) (7 7) ( 8 3) 

• Treatments under same line do not Jiffer s1gnifi('Jnt!y. 
t :-.1D=after multiple ( 19) doses. 

ANOV A/PO~;THOC• 

850 mg A vs. B 
'.\1Dt vs. c vs. E vs. D 

<Tx. E i D -
88.2 ·---- -----
( 8 7) CB DA D E 
92.2 ---- ----
( 8 9) DB AC D E 
99.9 ------ ----

(15 3) BC AD D E 

90.6 ----- ---
18 5) B DC A D E 
I 0.3 - -
I I . 6) DA B C D E 
I I. 0 ------ - ·-
( I. 9) DAB C D E 

I fl. 7 
-

----- - -
(! 5) DA BC D E 
21.8 ----- ---
( 6' 3) CB AD E D 
32. l ---·-- ---

(13.5) CB DA E D 
39.4 ---- - -

( 20. 5) CABD E D 

28.0 ---- ·---
( 10 2) AC B D E D 

i ~ 
• 

06 000783 \, ---1 
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Figure 7 

DSU/Lipha 89-12: Mean Blood Concentration 
Normalized to 850 mg Dose, ~iealthy 
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DSU/Lipha 89-12: Mean Urine Excretion Rate 
NormaJized to 850 mg Dose, Healthy 
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Fig. 13 Metformin Study 89-12, Comparison of Treatment ( 
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Fig. 14 Metforn1in Study 89-12, Comparison of Treatment 
Mean Plasma Insulin Concentration vs Time 
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Pharmacokinetic Summary 

DSU/Lipha 89-12 

:\1etformin: Plasma 

• 

.. 

06 001343\.. ______ 1 



• 

' - - -

Pharmacokinetic Summary 

DSU/Lipha 89-12 .. 

~1etforrnin: Plasma 

Treatment B (2 x 850 mg Single Dose), :-.;mn:~1 

Mean Concentration (µg/ml) 

~•(hi n mean S.D. c.v. (%) 

.oo 9 0.000 0.000 NA 
I 1).33 9 0.762 0.538 70.6 

0.67 9 1.551 0.546 35.2 
1.00 9 1.880 0.662 35.2 
1.511 9 2.13~ 0.622 29.2 
2.00 9 2.231 0.614 27.5 
2.50 9 2.293 0.545 23.8 
3.00 9 2.277 0.501 22.0 
4.00 9 2.241 0.485 21.6 
5.00 9 1.967 0.350 17.8 
6.00 ') 1.488 0.408 27..t 
8.00 9 0.883 0.354 40.l 

10.00 9 0.576 0.220 38.l 
12.00 9 0.344 0.161 46.9 
16.00 9 0.153 0.071 46.0 
24.00 9 0.060 0.026 f).5 

48.00 6 0.022 0.009 42.3 

~A = :\ot Aµplicable ' 

' 

06 001344 \-----1 
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Pharrna,cokinetic l\ummary 

DSU/Lipha 89-12 

~1etforrnin: Plasma 

Treatment C (3 x 850 mg Single Dose), ;\'lDDM 

'.\!'.'":1 Concentration (µg/ml) 

Time (h) n mt'.an S.D. c.v. (%) 
.. 

0.00 9 0.000 0.000 '.'/A 

0.33 9 0.926 0.459 49.6 
0.67 9 2.168 0.576 26.6 
1.00 9 2.677 0.728 27.2 
l.5G 9 2.927 0.941 32.2 
2.00 9 3.038 0.998 32.9 

• 
2.50 9 2.776 0.806 29.0 
3.00 9 2.983 0.917 30.7 
4.00 9 2.806 0.968 34.5 
5.00 9 2.381 0.853 35.8 
6.00 9 1.683 0.619 36.7 
8.00 9 1.152 0.576 50.0 

10.00 9 0."'39 0.344 46.5 
12.00 9 0.451 0.209 46.4 
16.00 9 0.224 0.156 70.0 
24.00 9 0.109 0.069 63.0 

48.UO 5 0.024 0.010 40.7 J 
:SA = :'\ot Applicable 

06 001345 \ .._...._._, 
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Pharmacoki11<1ic Summary 

DSU/Lipha 89-12 ~ 
' I 

:\fetformin: Plasma 

rreatment E (Multiple Dose), NIDD:\1 

J\.fean Concentration (µg/ml) 

l Time (h) n mean S.D. c.v. (%) 

I 0.00 8 0.948 0.414 43.7 

0.33 9 L098 0.333 30.4 
0.67 9 1.436 0.464 32.3 
1.00 9 1.646 0.701 42.6 
1.50 9 1.647 0.540 32.8 
2.00 9 1.672 0.581 34.8 
2.50 9 1.646 • 0.498 30.3 
3.00 9 1.674 0.676 40.4 
4.00 9 1.582 0.648 41.0 
5.00 9 1.444 0.536 37.l 
6.00 9 1.100 0.475 43.2 
8.00 9 0.769 0.377 49.0 

10.00 9 0.596 0.365 61.3 
.~ 

12.00 9 0.492 0.226 45.9 
16.00 9 0.260 0.113 43.3 
24.00 9 0.139 0.069 49.8 

J 48.00 9 0.070 0.061 87.1 

06 001346, 
'-~4 -
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Pharmacokinetic Summary 

DSU!Lipha 89-12 ~ 
I 

:\tetfor.nin: Plasma 

Treatment A ( 1 x 850 mg Single Dose), Healthy 

!\1ean Concentration (µg/ml) 

Time (h) n mean S.D. c.v. (%) 

0.00 9 0.000 0.000 NA 
0.33 9 0.349 0.141 40.3 

0.67 9 0.933 0.239 25.6 

1.00 9 1.098 0.247 22.5 

1.50 9 1.365 0.449 32.9 

2.00 9 1.644 0.630 38.3 .. 
2.50 9 1.699 0.651 38.3 

.3.00 9 1.645 0.521 31.7 

4.00 9 1.556 0.423 27.2 

5.00 9 1.342 0.374 27.9 

6.00 9 0.928 0.249 26.8 

8.00 9 0.570 0.158 27.8 

10.00 9 0.368 0.101 27.4 

12.00 9 0 .. '214 0.058 27.1 

16.00 9 0.093 0.036 38.4 

24.00 9 0.039 0.025 63.7 

48.00 1 0.032 NA 

NA = Not Applicable " 

-
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Pharmacokinetic Summary 

DSU11.ipha 89-12 

Metformin: Plasma 

Treatment B (2 x 850 mg Single Dose), Healthy 

l\1ean Concentration (µg/ml) 

Time (h) . ____ J_. n mean S.D. c.v. (%) 
~· -

0.00 9 0.000 0.000 NA 
0..33 9 0.965 0.598 62.0 
0.67 9 1.509 0.390 25.9 
1.00 9 1.806 0.545 30.2 
1.50 9 2.086 0.622 29.8 
2.00 9 2.321 0.539 23.i 
2.50 9 2.378 0.521 21.9 
3.00 9 2.517 0.544 21.6 
4.00 9 2.230 0.538 24.1 
5.00 9 1.844 0.426 23.l 
6.00 9 1.355 0..372 27.4 
8.00 9 0.774 0.211 27.2 

10.00 9 0.516 0.131 25.4 •• 
12.00 9 0.306 0.105 34.l 
16.00 9 0.145 0.043 29.4 
24.00 9 0.062 0.024 38.0 
48.00 4 0.023 0.010 42.7 

'.\'A = :"'ot Applicable ' 
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Pharmacokinetic Summary 

DSU/Lipha 89-12 

!\tetformin: Pla.sma 

Treatment C (3 x 8SG mg Single Dose), Healthy 

\lean Concentration (µg/ml) 

Time (h) n mean S.D. c.v. (%) 

0.00 9 0.000 0.000 NA 
0.33 9 1.300 0.656 50.5 
0.67 9 2.312 1.039 44.9 
1.00 9 2.992 0.976 32.6 
1.50 9 3.179 0.960 30.2 
2.00 9 3.493 1.052 30.! 
2.50 9 3.441 1.155 33.6 
3.00 9 3.231 1.111 34.4 
4.00 9 2.724 0.874 32.1 
5.00 9 2.217 0.740 33.4 
6.00 9 1.602 0.545 34.0 
8.00 9 0.937 0.401 42.8 

10.00 9 0.641 0.293 45.7 
12.00 9 0.389 0.179 45.9 
16.00 9 0.189 0.082 43.4 
24.00 9 0.100 0.048 48.1 
48 8 0.023 0.009 40.0 j 

:'><A ~ :\ot Applicable 

06 001349\_ ----· 
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Pharmacokinetic Summary 

o:.;U/Lipha 89-12 

Metformin: Plasma 

Treatment E (Multiple Dose}, Healthy 

Mean Concentration (µg/ml) 

Time (h) n mean S.D. C.V. (%) 

0.00 7 0.897 0.221 24.7 

0.33 9 1.340 0.400 29.8 

0.67 9 1.626 0.313 19.3 
1.00 9 1.718 0.436 25.4 

1.50 <l 1.823 0.474 26.0 

2.00 9 1.843 0.485 26.3 

2.50 9 1.706 0.518 30.4 
3.00 9 l.791 0.478 26.7 

4.00 9 l.509 0.505 33.5 
5.00 9 1.269 0.415 32.7 
6.00 9 0.969 0.307 31.6 
8.00 9 0.641 0.196 30.6 

10.00 9 0.476 0.156 32.8 
12.00 9 0.305 0.120 39.3 
16.00 9 0.202 0.081 40.3 
24.00 9 0.126 0.059 46.4 
48.00 7 0.054 0.050 93.4 

06 001350 \. - -· ..... -.. 
-
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P!tarmar.okinetic Summary 

I 

r- DSU/Lipha 89-12 

1\fetformin: Blood 

Treatment All x 850 mg Single Dase), NIDDl\1 

1\fean Concentration (µg/ml) 

Tlme (h) n mean S.D. c.v. (%) 

0.00 9 0.000 0.000 NA 
0.33 9 0.154 0.108 69.7 

0.67 9 0.428 0.205 47.9 

1.00 9 0.594 0.234 39.4 

l.SO 9 0.742 0.242 32.6 

2.00 9 0.837 0.277 33.2 

2.SO 9 0.876 0.275 31.4 

3.00 9 0.931 0.280 3v.v 

4.00 9 0.954 0.276 28.9 

S.00 9 0.897 0.265 29.S 

6.00 9 0.731 0.279 38.2 

8.00 9 0.542 0.236 43.6 

10.00 9 0.391 0.155 39.8 

12.00 9 0.301 0.132 44.0 

16.00 9 0.186 0.079 42.8 

24.00 9 0.131 0.037 27.8 

48.00 7 0.073 0.034 46.5 
-
NA = Not Applicable 

06 001352, 
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Pharmacokinetic Summary 

DSU!Lipha 89-12 

:\1etformin: Blood 

Treatment B (2 x 850 mg Single Dose), ~IDDl\.1 

l\.foan Concentration (µ.g/ml) 

Time (h) n mean S.D. c.v. (%) 

0.00 9 0.000 0.000 NA 
0.33 9 0.491 0.361 73.S 

0.67 9 1.010 0.339 33.6 
1.00 ') 1.240 0.459 37.0 

1.50 9 L3i4 0.332 24.1 
Z.00 9 1.534 0.314 20.S 
2.50 9 1.542 0.290 18.8 
3.00 

I 
9 1.609 0.284 17.6 

4.00 9 1.666 0.280 16.8 
5.00 9 1.390 0.260 18.7 
6.00 9 1.139 0.247 21.7 
8.00 9 0.747 0.187 25.\l 

10.00 9 0.560 0.136 24.3 
12.00 9 0.434 0.132 30.5 
16.00 9 0.302 0.074 24.4 
24.00 9 0.215 0.037 17.3 

48.00 9 0.102 0.021 20. l 

:\'A :::: :'\ot Applicable ' ' 

06 001353 \ 
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Pharmacokinetic Summary 

DSU/Lipha 89-12 ~ 
I 

l\1etformin: Blood 

Treatn1ent C (3 x 850 mg Single Dose), ~IDDl\1 

l\1ean Concentration (µg/ml) 

Time (h) n mean S.D. c.v. (%) 
~. 

0.00 9 0.000 0.000 ~A 

0.33 9 0.600 0.300 50.0 
0.67 9 1.388 0.579 41.7 

I 1.00 9 1.755 0.476 27.1 
1.50 9 2.021 0.615 30.4 
2.00 9 1.956 0.540 27.6 
2.50 9 2.097 0.673 32.1 

• 

3.00 9 1.989 0.642 32.3 
4.00 9 1.987 0.671 33.8 
5.01} 9 1.724 0.607 35.2 
6.00 9 1.361 0.561 41.2 
8.00 9 1.019 0.444 43.6 

10.00 9 0.714 0.274 38.4 
12.00 9 0.541 0.179 33.1 
16.00 9 0.382 0.136 35.7 
24.00 9 0.263 0.098 37.4 
48.00 8 0.135 0.039 28.5 

NA = Not Applicable ', 

06 00135 4~ \.'-__ .,. _ _,_. 
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Pharmacokinetic Summary 

DSU!Lipha 89-12 

\1etformin: B!ood 

Treatment E (Multiple Dose), !\'IDDJ\1 

Mean Concentration (µg/ml) 

Time (h) n mean S.D. c.v. (%) 

0.00 8 1.117 0.281 25.2 

0.33 9 1.137 0.273 24.l 

0.67 9 1.379 0.319 .:J.2 

1.00 9 1.470 0.366 24.9 

1.50 9 1.614 0.43.J 26.8 

2.00 9 1.577 0.444 28.2 
2.50 9 1.538 0.415 27.0 
3.0G 9 1.558 0.430 27.6 
4.00 9 1.549 0.459 29.6 
5.00 9 1.472 0.436 29.6 
6.00 9 1.2.97 0.373 28.7 
8.00 9 1.047 0.288 27.5 

10.:iG 9 0.930 0.244 26.2 
,41 

12.00 9 0.779 0.221i 29.0 
16.00 9 0.(i38 0.196 30.6 
24.00 9 0.'198 0.133 26.6 
48.i.'1 7 0.268 0.061 22.6 

---------· 
' 

06 001355\ 
- 4'a::s- 4 

-

,.,,,._ __ -- - . . 



, 
( 

I 
j 

Phannacokinetic Summary 

I DSU/Lipha 89-12 

~ 

!\1etformin: Blood 

Treatment A (1 x 850 mg Single Dose), Healthy 

!\1ean Concentration (µg/ml) 

Time (h) n mean S.D. c.v. (%) 
. 

0.00 9 0.000 0.000 NA 
0.33 9 0.261 0.114 43.5 

0.67 9 0.684 0.205 29.9 
1.00 9 0.806 0.222 27.6 
1.50 9 0.995 0.318 31.9 
2.00 9 1.221 0.455 37.3 
2.50 9 1.296 0.474 36.6 
3.00 9 1.296 0.443 34 .. ! 
4.00 9 1.221 0.373 30.5 
5.00 9 1.036 0.399 38.S 
6.00 9 0.829 0.273 33.0 
8.00 9 0.608 0.188 30.9 

10.00 9 0.422 0.138 32.6 
12.00 9 0.317 0.114 35.9 
16.00 9 0.203 O.G61 30.2 
24.00 9 0.148 0.043 28.8 
..is.oo 9 0.069 0.027 39.2 

:'I/A = Not Applicable 

06 001356" ----· 
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Time (h) 

0.00 
0.33 
0.67 
1.00 
1.50 
2.00 
2.50 
3.00 
4.00 
5.00 
6.00 
8.00 

10.00 
iZ.00 
16.00 
24.00 
48.00 

- P-

Pharmacakinet!c Summary 

DSU/Lipha 89-12 

:\1etformin: Blood 

Treatment B (2 x 850 mg Single Dose), Healthy 

n 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 

9 

\1ean Concentration (µg/ml) 

-
mean 

0.000 
0.577 

1.073 
1.351 
1.521 
1.656 
1.743 
1.861 
1.707 
1.416 
1.086 
0.741 
0.590 
0.433 
0.292 
0.209 

0.108 

'i A = 'iot Applicable 

S.D. 

0.000 
0.240 
0.335 
\!.4 ,i; 

0.501 
0.434 
0.453 
0.471 
0.400 
0.323 
0.309 
0.192 
0.13? 
0.104 

0.072 
0.048 
0.025 

c.v. (%) 

NA 
41.7 
31.2 
32.2 
32.9 
26.2 
26.0 
25.3 
23.S 
22.8 

28.S 
23.9 

23.1 
24.l 
24.6 
23.2 
J..3.S 

) 

I 

4 

0 6 0 0 13 5 7 ~ ---· 
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Pharmacokinetic Summary 

DSU!Lipha 89-12 

:'.letformin: Blood 

Treatment C (3 x 850 mg Single Dose), Healthy 

Mean Concentration (µg/ml) 

Time (h) n mean S.D. c.v. (%) 

0.00 9 0.000 0.000 ~A 

0.33 9 0.962 0.524 54.5 
0.67 9 1.854 0 742 40.0 
1.00 9 2.197 0.760 34.6 
1.50 9 2.532 0.976 38.5 
2.00 9 2.638 1.057 40.1 
2.50 9 2.698 1.126 41.7 
3.00 9 2.561 1.013 39.6 
4.00 9 2.244 0.858 38.2 
5.00 9 1.804 0.679 37.6 
6.00 9 1.430 0.536 37.5 
8.00 9 0.984 0.394 40.0 

10.00 9 0.743 0.292 39.4 
12.00 9 0.577 0.224 38.8 
16.00 9 0.388 0.149 38.4 
24.00 9 0.287 0.103 35.9 
~8.00 9 0.139 0.037 26.8 

~A = :"<ot Applicable 

o s o o 1a5 s\. ___ _ 
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Pharmacokinetic Summary 

I DSU;Lipha 89-12 
~ 

'.\1etformin: Blood 

Treatment E (\1ultiple Dose), Healthy 

'.\1ean Concentration (µgirnl) 

Time (h) n mean S.D. c.v. (%) 
-

0.00 8 1.057 0.244 23.1 
0.33 9 1.446 0.423 29.3 
0.67 9 1.637 0.419 25.6 
1.00 9 1.607 0.372 23.1 
1..50 9 1.712 0.497 29.0 
2.00 9 1.716 0.511 29.8 
2.50 9 1.710 0.567 33.l 
3.00 9 l.6Q2 0.696 -il.1 
4.00 9 1.158 0.887 50.4 
~ no 9 1_429 1}_()26 • 1 ~ 

"'"'•VU .. .,.o 
6.00 9 1.223 0.518 42.3 
8.00 9 0.998 0.408 40.9 

10.00 9 0.868 0.344 39.6 
12.00 9 0 .. 720 0.283 39.3 
16.00 9 0.599 0.220 36.7 
24.00 9 0.472 0.165 34.9 
48.00 9 0.2.t5 0.086 35.4 

-

06 001359 "---1 -



Phannacokinetic Summary 

DSUtLipha 89-12 

Metformin, Urine Excretion Rate 

Treatment A: 1 x 850 mg Metformin, NIDDM 

·-Subject Urine Excretion Rate (mglh), by Time Interval (h) 

ID (0, 4) (4, 8) (8, 12) (12, 24) (24, 36) (36, 48) 

1 
2 
3 
4 
5 
6 
7 

I 8 
9 

n 8 9 9 9 6 4 
mean 34.27 23.75 11.3.?. 2.61 0.60 0.34 
s.d. 9.54 7.38 5.01 1.21 0.24 0.11 

CV(%) 27.8 31.l 44.3 4t;.4 60.0 32.4 

'.\A: not applicable 

o~ 001361 \._ .. _
1 -
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Pharmacokinetic Summary 

DSU/Lipha 89-12 

~fetformin, Urine Excn:don Rate 

Treatment 8: 2 x 850 mg Metformin, NIDDJ\f 

Subject Urine Excretion Rate (mg th), by Time Interval (ii) 
·-

ID (0, 4) (4, 8) (8, 12) (12, 24) (24, 36) (36, 48) 

1 
2 

• 
3 
4 ; 

5 
6 
7 
8 
9 
n 8 n 9 9 9 6 I 

, 
mean 51.88 40.74 19.80 3.75 1 11\ 0.64 .&.. ,a_"" 

s.d. 20.55 19.33 18.00 1.02 0.47 0.18 

I CV(%) 39.6 47.4 90.9 27.2 42.7 28.1 

~A: not applicable 

0 6 0 0 13 6 2 \.._ ·-· 1 
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Pharmacokinetic Summary 

DSU/Lipha 89-12 

Metformin, Urine Excretion Rate 

Treatment C: 3 x 850 mg Metformin, NIDDM 

Subject Urine Excretion Rate (mglh ), by Time Interval (h) 

ID (0, 4) (4, 8) (8, 12) (12, 24) (24, 36) (36, 48) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

·-~-

I n 9 9 8 9 9 6 
mean 72.09 67.49 21.35 5.13 l.54 0.69 
s.d. 24.58 40.12 11.78 2.30 0.62 0.29 

CV'%' 34.l 59.4 5.2 44. 40.3 42.0 \ ' 5 8 J 
:"iA: not applicable 

06 001363 \ ,_ .. ._.," -
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Pharmacokinetic Summary 

DSU/Lipha 89-12 

Metformin, Urine Excretion Rate 

Treatment E: '.\1ultiple Dose Metformin, NIDDM 

Subject Urine Excretion Rate (mglh), by Time Interval (Ii) 

ID (0, 4) (4, 8) (8, 12) (12, 24) (24, 36) (36, 48) - -- - -
1 
2 

' 3 
4 
5 
6 
7 
8 
9 

n 9 9 9 9 9 8 
mean 50.11 34.79 15.10 5.30 1.70 1.62 
s.d. 22.44 9.80 11.72 2.43 1.00 1.20 

CV(%) 44.8 28.2 77.6 45.8 58.8 74.1 

'iA: not applicable 

06 001364 \ 
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Pharm::tcokinetic Summary 

DSU!Lipha 89-12 

Metformin, Urine Excretion Rate 

Treatment A: 1 x 850 mg Metformin, Healtt;y 

Subject Urine Excretion Rate (mgth), by Time Interval (h) 

ID (0, 4) (4, 8) (8, 12) (12, 24) (24, 36) (36, .t8) 
1 

I 
2 
3 
4 
5 
6 I ., 
; 

8 
9 -
n 9 9 9 9 6 1 

mean 41.07 32.57 9.48 2.13 0.45 0.86 
~-cl 10.37 14.07 4.36 0.71 0.21 NA 

CV (o/c) 25.2 43.2 46.0 33.3 46.7 NA 

:\fA: not applicable 

06 001365 \. _ ......... 
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Pharmacokinetic Summary 

DSU/Lipha 89-12 

Metformin, Urine Excretion Rate 

Treatment B: 2 x 850 mg Metformin, Healthy 

Subject Urine Excretion Rate (mgth), by Time Inttrval (h) --
ID (0, 4) (4, 8) (8, 12) (12, 24) (24, 36) (3~. 48) 
l 
2 
3 
4 
5 
6 
7 
8 
9 
n 9 9 9 9 8 5 

mean 60.56 36.87 12.63 2.85 0.74 0.49 
s.d. 19.56 14.56 5.43 1.23 0.31 0.36 

CV<%) 32.3 39.5 43.0 43.2 41.9 73.5 

:\"A: not applicable 

06 001366 \ 
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Pharmacokinetic Summary 

DSU/Lipha 89-12 

Metformin, Urine Excretion Rate 

Treatment C: 3 x 850 mg Metformin, Healthy 

f Subject Urine Excretion Rate (mg1h ), by Time Interval (h) 
·-ID (0, 4) (4, 8) (8, 12) (12, 24) (24, 36) (36, 48) 

- - -
1 
2 
3 
4 
5 
6 
7 
8 
9 
n 9 9 9 9 9 8 

mean 76.82 45.23 14.52 5.64 0.97 0.60 
s.d. 25.91 15.43 7.92 4.13 0.43 0.30 

CV(%) 33.7 34.1 54.S 73.2 44.3 50.0 

:'\:A: not applicable 
,, 

06 001367 \. ._ __ • .., ___ 1 
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Pharm.acokinetic Summary 

DSU/Lipha 39-12 

Metformin, l.! rine Excretion Rate 

Treatment E: Multiple Dose Metformin, Healthy 

~"¥"' 
Urine Excretion Rate (mglh ), by Time Interval (h) 

tO, 4) (4, 8) (8, 12) (12, 24) (24, 36) (36, 48) 

2 
3 
4 
5 
6 
7 
8 
9 
n 9 9 9 9 9 9 

ltl~n 
53.35 44.60 9.03 4.49 1.55 1.10 

6.13 19.10 4.88 1.92 0.76 0.86 
(%) 11.5 42.8 51.0 42.8 49.0 78.2 

~A: not applicable 

' 

00136S\_ ._,., 1 
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I Time (h) 

I 
n 

0.00 6 
o.so 6 
1.00 6 
1.50 6 
2.00 6 
2.50 6 
3.00 6 
4.00 6 
6.00 6 
8.00 6 

10.00 6 
12.00 6 
16.00 6 
24.00 6 
30.00 4 
36.00 2 
43.00 0 

-

PharmJcokinctic Summar)' 

DSt/L1pha 90-13 

\fetformin: Plasma 

1 x 850 mg Single Dose, Young 

\1ean Concentration (µg/ml) 

mean S.D. 

0.000 0.000 
0.597 0.178 
1.178 0.296 
1.290 0.349 
1.308 0.313 
1.286 0.398 
1.348 0.319 
1.202 0.258 
0.776 0.267 
0.452 0.104 
0.2~i O.OR9 
0.163 0.049 
0.090 0.053 
0.036 0.023 
0.0~1 0.006 
0.016 0.005 
NA NA 

'.'IA = '.'\ot Applicable 

0443 

c.v. (%) 

~A 

298 
25.1 
27.1 
23.9 
30.9 
23.7 
21.5 
34.4 
23.0 
33.3 
30.1 
58.9 
63.9 
28.6 
31.2 
NA 
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', 
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' . . . . ,.... . . 



" 

Time (h) -
0.00 

0.50 

1.00 
1.50 
2.00 

1.50 
3.00 
4.00 

6.00 

8.00 

10.00 

12.00 
16.00 

24.00 

30.00 

36.00 

48.00 
.. 

... 
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Ph3rmacokinetic Summary 

DSl.1/Lipha 90-13 

\fetforrnin: Plasma 

1 x 850 mg Single Dose, Elderly 

~fean Concentration lµg/rnl) 

n mean ~.D. 

12 0.000 0.000 

12 0.936 0.509 

12 1.695 0.677 

12 2.017 0.86( 

12 2.023 0.765 

12 2.091 0.724 

12 2.158 0.554 

12 2.034 0.618 

12 1.334 0.368 
12 0.700 0.169 

12 0.424 0.121 

12 0 .. 4 '1R 0.080 
12 0.12:l 0.035 

12 0.036 0.008 

12 0.021 0.006 

8 0.018 0.004 

4 0.018 0.003 

NA = :\ot Applicable 

044-1 

c.v. ( 
'.'/A 

5-t 
39. 
42. 

37. 

34. 

25. 
30. 

27. 

4 

9 
6 

8 
5 
7 
4 

6 
24.l 

7.8. 

28. 

s 
8 

28.7 

22.2 

28. 

22.2 

16.7 

I. 

\_ ·-· 

• ' " > I ' , • • ' • 
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DSLLiµh~ 90-13 

.. ~ 
I 

\letformin: Plasma 

1 x 850 mg Sin:,'.le Dose, \liddle-Age 

\lean Concentration (µg 1ml) 

r· Time (hl n mean S.D. c.v. (%) 1 _________ ! 

0.00 3 0.000 0.000 :'Ii A 
I 

0.50 3 0.565 0.119 21.0 
1.00 3 l.070 0.245 22.9 
1.50 3 1.265 0.273 21.6 
2.00 3 1.4!3 0.244 17.2 

' ·o --:l 3 1.453 0.268 18.4 
• 

3.00 3 l.420 0.332 23.4 

4.00 3 1.483 0.636 42.9 

6.00 3 0.863 0.293 3-tO 
p 00 ., 0.541 0.190 35.1 ~ 

10.00 3 0.322 0.109 33.8 
12.00 3 0.183 0.061 33.2 

16.00 3 0.09., 0.036 39.1 
1 ~.00 3 0.032 0.004 13.2 

31.1.00 3 n O.!O 0.005 26.0 

36.00 ., 0.019 0.001 7.5 

48.00 :\A '.'A :".'A 
72.00 :"\ ,\ '.\'A '.'J A 

-----·----------·-----·----------- - ----·--

\A= \ot Applicable 
bp 

Pharrnacokinetic Summary 

DSL liµha 90-13 
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Plwrrn:icokinttic SurnrnJry 

DSL" LiphJ 90-IJ 

~ .. ' I 

\letformin: PIJsma 

l x 850 mg Single Dose \lild Impaired 

\leJn Concentration (µg.rml) 

>----- -·--1 

I Time (h) n mean S.D. c.v. (%) 
' -

0.00 5 0.000 0.000 ~A 

0.50 5 0.507 0.232 ..t5.8 
1.00 5 1.037 0.301 29.l 
I.SO - 1.319 0.433 32.9 :i 

2.00 5 l.538 0.567 36.9 
2.50 5 1.682 0.559 33.2 
3.00 5 1.864 0 ~· ~ • . .I J.,:, 27.6 ' 
..t.00 5 1.654 0.259 15.6 
6.00 5 1.040 0.157 15.l 

8.00 5 0.659 0.05.3 8.1 
10.00 5 0.409 0.085 20.7 
12.0\, 5 0.2..t8 0.063 ,. 

_;:i ... 

16.00 5 0.117 0.031 26.7 
2..t.00 5 0.037 0.009 2..t.5 
30.00 5 0.022 0.008 33.6 
36.00 .3 0.019 0.002 p· •. :i 

48.00 l 0.01..t \'A \' .-\ 
72.00 \',\ \'A \'A ' I 

\'A= \'ot Applicable 
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Ph:i rm:J co!;:netic S unH113f)' 

DSL' Liph:i 90-13 

\letformin: Plasma 

1 x 850 mg Single Dose, \ loderate Impaired 

\lean Concentration (µg/ml) 

~e (h)- n mean S.D. C.V. (o/o) 

0.00 I 4 0.000 0.000 NA 
I 

0.50 I 4 1.125 0.526 46.8 
1.00 4 1.853 0.650 l- 1 --'· 
l.50 4 2.280 0.741 32.5 
2.00 4 2.695 0.882 32.7 
2.50 4 3.140 l.161 37.0 
.3.00 4 3.652 l.772 .i8.5 
.i.oo 4 4.115 1.835 44.6 
6.00 

"' 
3.892 1.826 .i6.9 

8.00 4 .t045 1.596 52.4 
10.00 4 2.615 1.620 61.') 

12.00 4 1.998 l.385 69.3 

16.00 4 l.241 0.978 78.8 
14.00 4 0.594 0.569 95.8 
31'.\.00 ·~ OA29 0.487 113.6 

36.00 ~ o.~41 0.280 116.1 

48.00 4 0.123 0.130 105.9 

72.00 4 0.033 0.022 67.8 

\'A = \'oi. Applicable 
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Pharmai:okinetic Summ;.Jr, 

DSC.Lipha 90-13 

\Ietlormin: Plasma 

l x 850 mg Single Dose. Se,ere Impaired 

\lean Concentration lµg/ml) 

~ 

Time (h) n mean S.D. c.v. ( %) 

0.00 6 0.000 0.000 NA 
0.50 6 1.141 0.738 64.7 

1.00 6 2.282 1.087 47.7 

1.50 6 2.900 0.687 23.7 

2.00 6 3.088 0.657 2 l.3 

2.50 6 3.-H2 0.870 1- ---'·-' 
3.00 6 3.762 0.968 1- 7 --'· 
4.00 6 3.867 0.958 24.8 

6.00 6 3.413 1.067 31.2 

8.00 6 2.680 0.954 35.6 

10.00 6 2.140 0.877 41.0 

12.00 6 l.701 0.856 50.3 

16.00 6 l.058 0.842 79.6 

24.00 6 0.514 0.586 114.l 

30.00 6 0.337 0.495 146.9 

36.00 6 0.228 0.327 143.5 

48.00 6 0.123 0.204 166.5 

72.00 4 0.042 0.031 73.6 

:'\A= .'\ot Applicable 
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Pharmacokinetic Summary 

DSU/Lipha 90-13 

\1etformin, l'rine Excretion Rate 

Treatment: 1 x 350 mg ~1etformin, Young 

F I Urine Excrenon Rate (mg 1h ). by Time Interval (h) 
I 

(0, 4) (4, 8) (8, 12) (12, 24) (24. 36) (36, 48) ID 

l 

2 

I 3 
4 

5 I 
6 I 

. 

I n 

I 
6 6 6 6 4 2 

mean 41.90 3L89 10.88 2.27 0.51 0.23 
s.d. I 9.63 8.67 4.21 0.60 0.13 0.08 

CV(%) I 23.0 27.2 38.7 26.4 25.5 34.8 

NA: not applicable 
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Pharmacokinetic Sutnmary 

DSL':Lipha 90-13 

'1etformin, Crine Excretion Rate 

Treatment: 1 x 850 mg '.\1etformin, Elderly 

Subject Urine Excreuon Rate (mg I h ). by Time Interval (h) 

ID (0, 4) (4, 8) (8, 12) (12, 24) (74, 36) (36, 48) 
- -

7 

8 

9 

10 
' 11 

12 

13 

14 

15 
16 

I ! 

17 I 

18 

n 12 12 12 12 6 I I 
! 

mean 42.79 32.66 9.87 2.20 0.50 0.67 ' 

I 
s.d. l 1.07 10 09 2.52 0.58 0. \6 SA 

I CV(%) 25.9 30.9 25.5 26A 32 0 ...; A 
' L___ _____________ _ 

~.;A: not applicable 
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Phannacokinetic Sun1n14iry 

DSU/Lipha 90-13 

\letformin, Crine Excretion Rate 

Treatment: 1 x 850 mg \letformin, \fiddle-Age 

Sub1ect lirine Excreuon Rare (mg/h ). by T:m.: In1erval (h) 
j 

ID 10. Ji (4. 8) (8. 12) (12.24) (24. 36) (36. J8) 
. 

ROO 1-1 

R002- l 
ROOJ-:! 

n 3 3 3 3 2 

mean 26A 22.6 9.0 2.1 0.5 O.J 
s.d. 7.6 9.9 6.1 1.1 0.2 NA 

CV ('7c) 28.9 . . 67.7 51.6 42.7 :--IA .. -·' .;J 

~A: nol JppiicJble ,4 
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Phar111acoldnetic Sun1n1ary 

DSL' Lipha 90-13 

\letformin, Crine E\cretion Rate 

Treatment: l x 850 mg :\letforrnin, \lild impaired 

I Subjt!ct I Unne Excrenon R:i1e (11;g/h ). bv Time ln1ervJI (h) 

: iD i 10. 4) ._4. 8) (8. 12) (i2. 24\ (24. 36\ --(-36-.-4-8)--(-48. 72\i 
~~-I------ ---------

: R004-l I 
I I 
' ROOS-I I 

R006-l I 

ROO "· 

n 

mean 

s.d. 

CY ('7c) 

5 
30.0 

10.0 

13.4 

5 
23.2 

6.9 

29 6 

7.3 

33 
.-14 ~ . I 

5 
3 .;. 

3.4 
99.4 

\.;.-\: no1 :ipplic:ible 
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Pharn1arokinetic Summary 

DSL Lipha 90-13 

\letformin, Lrine Excretion Hate 

Treatment: 1 x 850 mg :\1etformin, ~toderate Impa.ired 

Subject i Urine Excreuon RJte (mg!h ). by Time Interval (f ) I 
r-- I 

ID I (0. 4) i4. 8) (8. 12) (12.~4) (24. :16) ( 36. 48) I 

R002-2 I 

R003·2 I ;i 
I 

R004-2 I 
i 

R005-2 
I 
I 
I 
.l.-

n 4 4 J 4 4 3 

me:in 145 19.8 10.2 5.5 1.6 0.6 

s.d. 10.7 13 I IO. I 2.4 1.9 IJ 

i C\' ("cl 74.1 66 98.8 43.0 11 i .6 200 0 

'<A: 110! JpplicJble 
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Pharmacoh.inetic Su1nn1ary 

DSC Lipha 90-13 

\tetformin, Crine Excretion Rate 

Treatment: 1 x 850 mg ~1etformin, Severe Impaired 

Sub1ect Cnne Excreuon RJte (mg;h ). by Time Interval 1h J 

ID (0, 4) 14. 8) 18. 12) ( 12. 24) 124. 36) 136. ~81 

R00!-3 
R002-3 
R003-3 
R004-3 
R005-3 

R006-3 

n 6 6 6 6 6 5 
mean ! 9.2 21.9 13.6 4.6 1.8 0.7 

s.d. 9.4 10.0 3.1 1.5 1.4 U.5 
CV t%) 48.7 45.8 :!~.6 32.2 73.9 8 I 6 

NA: not applicable 
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Figure 1 
DSU/Lipha #90-13 

"' 

Metformin Plasma Concentration vs. Time, Mean Plots 
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Figure 2 
DSU/Lipha #90-13 

" F 

Metformin Blood Concentration vs. Time, Mean Plots 
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Figure 3 
DSU/Lipha #90-13 

~ 

" 

Metformin Urine Excretion Rate vs. Time, Mean Plots 
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Mean Metformin Concentration 

DSU 89-019 
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Mean Concentration for l\1ETFORMIN 

'Treatnt~ni A: 850 mg GLUCOPHAGE (1"1ETFORI\IIN) 

Study# 89-019 

Time 
(hrs.) 

n 
i 

Mean Cone. 
1

1 Standard 
(ng/ml) Deviation 

CV. % 

--~~ · -1.-1-~~ ! d00

- f-:r~~ 
--- -· -----·· - ------------+- -------

1.50 15 : 1000. I 536. i 53.4 
2:00---- --15---: - 1260. -------r-466~---- - 1--369 ________ _ 

____ 3.~ - ~ ---15--_T _1390. -~---;-_~40~-~-=~~-==t-29.1·-=--=-=~ 
4.00 15 I 1460. I 490. I 33.7 -------- --~----t ________ ,. _____ ,___ -

5.00 15 ' 1150. ! 381. 33.l 
6.00 --- - 15 f 888. 1333:------ 37.5 

•--7-.oo 15 I 764. \3os~--------40---.o---
____ --- - ------1 - ----1------·------- -------·---.--·-- -

8.00 15 I 638. 271. 42.5 
10.00 15 I 426. 171. --_--·+----40---.2---·~ 

12.00 1 s I 21 :-. 139. 50.4 

16.00 15 I 161. 73.4 45.4 ·-------.-- ----~-------
20.00 15 I 16s. 79.9 48.s 

·--2-4.-00--it----15-p6-.-8 ----~i---3-4.-1--·--+-- --6--0.0 ___ .. _ 

Printed on 12-29-99 at 00:15:24 
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Mean Concentration for l\i1ETFORMIN 

Treatment C: 850 mg Gi.UC'OPH1\GE PLUS 5 mg MICRONASE 

Study# 89-019 

Time n I Mean Cone. I Standard CV. % 
(hrs.) I \ng/rnl) ! Deviation 

~:: --i~+ 22~:00 -·-+1
-- 16~:00-----t·~ 728·-----

------ ·-----·---------- --------------- ------ ----··-

1.00 15 I 555. 303. s4.6 1-·----r· -------- ------·--!_--·-·-----------· -· ----,-----;---··---· - ---
1.so 15 901. i 4D3. I ~.7 ---·- ~·-·· ------+--· -~----·-·--·---· ·-;-· --·-·:··-···-··· -· - + - ··-- -- - -- -

2.00 15 115U. ! -IBO. ! 41.6 
. - ------- ---------- ·----- ------------ ---+--·------- - ----- - --- - _._ __________________ _ 

3.00 15 1280 ! 424. I 33.2 ---------- ,______ --- ---- --------·--- ·--------- r···---- --- ··-···· 
4 oo 15 ' 1320. I 564. , 42.9 

----------- --- ----+------- ---------·-----+----------·------- --+-----------------

=;: -~·_: :i :=, _ ~--- ==r:-~ -=± ~::--~--
------ -----+ ----+- -----+---------
-1~:~--- :- ~~ : :~~: I_ ~~: -~-----t----:--:~-----

12.00 -- --"' ' 279. ~- .--- + 54.0 --
16.CXJ 151 153. -1--~s.1 57.7 

-~:-- ::-:+~=f- '!!7 -: ::: ~1=-*:= 

P:inteC. on 12-'.:9-99 at 00:15:25 
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Mean Glyburide Concentration 

DSU 89-019 

l!Hl ., 

e-- 5 mg Micronase <Cly bu ride) 

.-- 850 mg Giucophagc Plus 5 mg MicrunJsc 
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I\1ean Concentration for Glvburide , 

Tre~tm~nt B: 5n'g . . l\1!cro!1as~ {Clyburide) 

Study# 89-19 

Time n I Mean Cone. 1 Standard I CV. % 
(hrs.) 

1 

(ng/m!) I Deviation i 

jE_ =~-:l-}~~L= _: I _,~-t-_ It~:;== 
I.SO 15 i 27-t : 38.1 1

1 139. 
----~------ 1---------------+----------·---------------------.... ----------------·- -- ~- ---- - --- - - -- - --

2.00 15 i 39.0 : 51.9 I 133. 
------- --------+-------·-·--·- ·--- -- ----- ------ --..----- --- ------------+-----· -----------·----- ---

3.00 -~ 1s I o4.2 _____ l 65.3 L__1_02. _____ _ 
4.00 15 ! 98.7 I 93.8 ! 95.0 

------·-- >--------------+-------------------------------+·----------

-~:~ ==-~ -I :~r--i :;:-+_::_;~: ~·----
-~--- ---

8.00 

10.00 

Printed on 12-29-99 at 00:21:36 
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Mean Concentration for Glyburide 

Treatment C: 850mg. Glucophage plus 5 mg. Micronase 

Study# 89-19 

Time 
(hrs.) 

n Medn Cone. 
(ng/m]) 

Standard 
Deviation 

c.v. % 

o.oo 15 3.01 I s.96 19s. 
··---0-.50---t----15 L ·-;:1.25---1-·16.2 1_7,_5. __ _ 

1.00 1S I 13.0 1 20.1 I i54. 
--1·-.s-o--1'-·i:s--1---i7.s ______ -·1 ·19.9 ____ i-114:·--·-
·-- ----.1--.. -----~---- ------- --- ... ----t------.. ---. 

2.00 15 L 25.4 . ~8 7 I 113. 
-·------- r-------··---- ------------------ -·- ·---- _.. __ ,._ ------ -----·-t----------------

;:: -~J!-±-~-J}: ~-- ·=--~~--~-~~---+i --~:~=~=-
:J.00 15__j ___ '2~------ 48.7 __ 66 __ ._6_ ---1 

6.oo 1s I 54.o I 43.6 so.9 ------- ----t-------·----- ----+ - -------
7.00 15 . 47.8 I 37.5 783 --s.oo ___ ~--15-· f-43-.o- -------+--2-4.-7·----+----5-7·.-4------

-------+----·-,__·--------+-------+-------· 
10.00 15 49.4 28.8 58.3 

1---·---+-- ----+-------i----------
15 45.1 i 35.0 12.00 77.5 

------+---·-------· 
__ 1_6.oo_.........,,__ ___ 1s ___ +-_2_s_.6 __________ ~· __ 1_4_.s ___ --t-___ 5_s_.o ____ _ 

20.00 15 21.6 12.7 58.8 
·------·-e-------1-------------',i---------·->-·-------

24.oo 15 13.6 
1 

14.S 107. 

Prir.ted on 12-29-99 ;it 00:21 :37 
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Figu'.·e l 

GLYBURIDE/~v1ETFORMIN STUDY M/5200/0146 

PLASMA METFORMIN LEVELS FOLLOWING THE ADMINISTRATION 
OF ONE GLUCOPHAGE TABLET 850 MG, ALONE OR IN 
COMBINATION WITH ONE MICRONASE TABLET 5 MG 

AVERAGE RESULTS FOR FOURTEEN ( 14) SUBJECTS 

A: One G!ucophage Tablet 850 mg 
C: One Glucophage Tablet 850 mg plus 

One t..ilCRONASE Tablet 5 mg 
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Figure 2 

GLYBUF~IDE/~ .. .=TFORMIN STUDY M/5200;10146 

SERUM GLYBURIDE LEVELS FOLLOWING THE ADMINISTRATION 
OF ONE MICRONASE TABLET 5 MG, ALONE OR IN 

COMBINATION WITH ONE GLUCOPHAGE TABLIT 850 MG 

AVER.AGE RESULTS FOR FOURTEEN ( 14) SUBJECTS 

8: One MICRONASE Tablet 5 mg 
C: One Glucophage Tablet 850 mg plus 

One MICRONASE Tablet 5 mg 
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TR ~o .. 7215-9~·C27 

.. 

-----------·---------------
Table ~. Vle.'n 1± standard dtviatioo) Strum coocentnitinns ol glaC051! (m&/dl) 

--· 
Hr TreatmeoCS- Pairwise 

A B c Comparisolll 
·--· 

0 220 222 230 NS1 

(93.2} (86.8) (T7.6) 
·~- .. ·-

0.5 I 269 270 379 NS 

+- (91.3} (87.1} (87.4) 

1.0 297 294 306 NS I 

(98.9) (103) (9S.9) 

LS 294 299 298 NS 
(112) (109) (103) 

2.0 272 280 284 NS 
(110) (110) (!03'1 I 

3.0 225 237 228 NS 
(109) (110) (98.7) 

4.0 190 200 188 NS 
(99.8) (97.6) (96.7) 

s.o 22S 230 198 -
(106) (1~ (100) BA Cc 

60 217 197 199 NS 
(105) (106) (!OS) 

7.0 19S 170 173 NS 
(101) (101) (101) 

8.0 170 149 ISO NS 
(91.8) (94.8) (86.l) 

-· 
10.0 162 149 14S NS 

(T7.5) (81.3) (72.l) I 
---\ 

12.0 259 244 219 I - I 
(87.7) (100) -(86.l) ABC 

-1 

16.0 266 252 237 NS _J' (lOS) (92.9) (120) 

20.0 w 257 234 NS I 
I 

(1G7) (92.l) (116) NSj - --
24.0 227 150 228 

(94.2) (8".t.-'r, (86.5) 

-
• T•caanent A:. One Glucophage Tabiet 8.'."0 mg (metformin) 

Trtaanent B: One M1CRCNASE Tablcl S mg (glyburidel 
Trcaanem C: One Glucophagt; Tablcl. 8SO mg plus one MICRONASE Tilblet S mg 

admin.isteleC collCUlTalay. 
b NS • 'l('I sigru.f1C311! dillc:rc~ aM011g a-e.aunc:nts (as.OS) using analysis ol variance. 

Trcaanenu .:annectied bv a line aIC • .o< significantly different at pmO.OS. 

06 602582 
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TR No.: 7215-91-027 ------- ·-------------------

-· 

' 
Hr Treatments' PllinriGe 

A B c Com p,sri.1olis -
0 17.8 14.3 131 NSb 

(10.6) (10.1) (8.58) ---
0.5 48.3 50 39.2 NS 

(25.5) (35.3) (20.9) 

i.O 69.7 59.6 57.7 NS 
(47.3) (58.9) \33.9) --r ·-,__ __ 

·------< 
1.5 58.9 55.9 52.S NS I 

I 
(51.5) (41.4) (29) -- -· ·-I 

2.0 48.4 44.5 40.9 NS 
(27.8) (29.7) (32.1) -- --- --

3.0 31.3 36.4 34.1 N'" ,) 

(17.l) (26.9) <21.7) -- --
4.0 25.3 31.7 29.1 NS 

( 11.ti) (21.9} \lS.7) l - -
5.0 46.4 !>1.8 64.2 -

(28.6) (55.7) 138.9) B CA' --
6.0 37.3 55.7 4S -

(l8.3) (29) ('20.8) B CA 

7.0 26.4 43.3 34.9 
B-CA _J (145) (21.3) ( 12.2) 

-· 
8.0 23 L 32.4 :.7J --

\8.64) (12.6} (j l.6) -
B CA . 

10.0 19.9 Z4.1 21.6 NS 

+- (7) (9.15) (ll.2) I 
- I 

12.0 51 57.8 50.9 NS 
(36.2) (45) (34.S) 

·--
16.0 ~.8 51.3 47.7 NS 

1:;,5.4) (39.l) (44.8) 
- - I NS 20.0 55 45.8 43.9 

(42) (28.8) (32.S) 

24.0 19.l 22.4 19.4 NS 
(12.2) (IS.2) (10.3) 

• Trcaanent A: One Glucopl\l\gc Tablet 850 mg (metformin) 
'ircaanenc B: One MIOlONASE Tablet S mg (glyburide) 
Trcaanent C: One Glucophagc Tablet 850 mg pl~ one MICRONASE Tablet S mg 

adminislacd concurrently. 
b NS • no significan1 difference among ireaunents (a-.05) asing analysis of varial'Le. 
0 Treatments conr:...cted by a line arc 11()( significantly d.iff.erent at i>-(>.OS. O G O 0 2 5 8 3 
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TR No.: 7215-91-027 

-· 

Table 8. Melin (± sUnffilrd dtviiHion) ~rum COD~atrations o( c.p~ptide (owml) 

lfr 

0 

0..5 

1.0 

1..5 
I 
' 

2.0 

3.0 

4.0 

5.0 

--
6.0 

7.0 

8.0 

10.0 

12.0 

16.0 

20.0 

24.0 

• Treaanent A: 
T reaanen1 13: 
Treatment C: 

Treatments' 
A B 

2.71 2.68 
(1.28) (0.97) 

-
4.~H 4.64 

(1.92) (2.08) 

I 5.49 5..52 
(2.92) (2.98) 

-
5.79 5.72 

(3..51) (2. 71) 

5.47 5.69 
(2.94) (2.49) 

4.71 5.09 
(2.01) (1.61) 

3.81 4.86 
(1.36) (1.56) 

·5.42 . 7.52 
(1.88) (2.95) 

5.11 6.62 
(l.72) (2.14) 

4.48 5.98 
(1-53) (2.18) 

3.62 4.79 
(1.29) (l.69) 

-·-
3.06 I 4.08 
(1.0) (1.l8) 

6.~ 6.49 
(2.86) (3.46) 

I 6.11 6.32 I 

(3.62) (3.01) 

5.53 6.27 
(2.67) (2.96) 

2.95 
I 

4.1 I 
(1.29) I (1.89) 

One Glucophage Tablet 850 mg (metfonnin) 
One MICRONASE Tablet 5 mg (glyburide) 

Paintiw 
c Comparisons 

2.8 NSb 
(0.98) 

4.49 NS 
(1.58) 

·-
5.6S NS 

11 ( 1.99) 
' I' 

I 

·- •I 
5.89 NS 

I (2.19) 
I 

5.64 

I 
NS 

I (2.34) 

5.44 

I 
NS I 

(2.29) 

4.99 --

~ (1.97) CB A 0 

6.91] -
(2.23) CB A I 

6.58 -
I (2.16) CB A 

5.69 ai-:-1 (1.7) 

4.79 --
(1.64) CB A 

ii 4.14 - I 
( 1.25) CB A J 
6.67 NS 

(2.19) 

6.34 NS 
(2.11) 

6.23 NS 
I {273) t 

3.71 
1 

- I 
( 1.41) CB A 

One Glucophage Tablet 850 mg pl11.1 one MICRON . ..\SE Tablet 5 mg 
administered concurrently. 

b NS • nc, sigrificmt diffcrcoce among treatment! ( a.-.05) using analysis oi ,.ariancc. 
0 ireaw1enl! connected by a line ar-: not 5igmfica.nl.ly different at J>-().05. 
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Tahle I 

Plasma Mel form in Concentrations (ng/mL) m Healthy 

Subjects Fnllowing Administration of 850 mg of 

Metformin: Treatment A 

1:.,., ~fter Dosing (Hours) 
Subjel't 0.0 0.5 1. 0 1. 5 2.0 2.5 J.0 4.0 6.0 8.0 10.0 

---- ----- ---·- --------------

1 
2 

103 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 

0 Mean 0 548 1167 1422 15 71 1571 1527 1120 657 )89 240 
O':I SD 0 224. 7 304 412 387 292 283 317 167.6 108. 1 77. 0 

RSO 1 Z NA 41. 0 26. 1 29.0 2·'· .6 18.6 18.5 24.0 25.5 27.B 32.2 
0 
0 ·' Outl11'r value e;\cluded from alt statistical and pharmacokineli.c e11aluat1ons. 
c,., 

""' -..} 

~ 

,..""-...... 

- ......... ____,;,,,.,.,~ • 

"' / 

12.0 16.0 24 .0 36.0 

144 67.0 27.4 3.92 
48.5 2t•_ 14 7.03 6. 81, 
3j_l 30. ~ 25. 7 174 
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Table 2 

Plasma Metformin Concentrations (ng/mL) in Healthy 

Subjects Following Administration of 850 mg of 

Metformin and 400 mg of Cimetidine: Treatment C 

1-0 

1213 
343 

28.3 

- .a. 

.S 

1720 
4 72 

27. '> 

Time Aftoc Dosing {Hours) 
2.0 2.5 3.0 4.0 6.0 8.0 

2115 
783 

37.0 

2561 
870 

i4. 0 

2424 
871 

36.2 

2031 781 469 

698 255.9 136.5 
34.4 32.8 ?Q. I 

10.0 

360 
72.o 
?0.2 

~ 

12.0 16.0 24.0 36.0 

--- --------------

210 
43.2 
(_(' L' 

114 37.5 8.58 
55.1 12.68 8.882 
48.• 33.8 104 
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Table 12 

Plasma Cimetidin~ Concentrations (ng/mL) in Healthy Subjects 

Follo\ving Administration of 400 mg of Cimetidine: Treatment B 

Time After Dusing (~ours) 
0.5 1 . 0 1 . 5 2.0 2.5 3.0 4.0 6.0 8.0 10.0 12.0 1~.0 24.0 36.0 

w 
<D 

::x::" :c ""1 
~o . 

561 1391 1~48 1530 1657 1595 11 1 7 607 326 11>8 88.6 4.59 0 a ...... 
mo 

)05.6 726 431 526 567 402 196 180.7 99.4 S0.8 26.01 17.764 0 0 N () 
mo 

90. 1 52.2 32.S 34.4 3t.. 2 25.2 17 .6 29.8 30.S 30.2 29.3 387 NA NA ...... -~ 
' ,_.z 
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Table 13 

Plasma Cimetidine Concentrations (ng/mL) in Healthy Subjects Following 

Administration of 400 mg of Metformin and 400 mg of Cimetidine; Treatment C 

Time After Dosing (hours) 
0.5 .. 0 1. 5 2.0 2.5 3.0 4.0 6.0 8.0 10.0 12.0 16.0 

337 777 1312 1803 1738 1580 1085 536 303 174 96.9 16. \ 

266.4 523.8 632 540 409 L.49 274 107.8 55 .7 1.2 2 26.81 27.92 

79.0 67. 5 1.8.2 29.9 23.5 28.4 25.2 20. 1 18.4 /4.2 27.7 173 
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Figure l, Mean Plasma Metfonnin Concentration-Time Profiles Following 

Dosing with 850 mg of Metformin or 850 mg of Metformin Plus 

400 mg of Cimetidinc. 
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Subject 
No. 

---------

l 
2 
0 
; 

4 
5 
b 

7 
g 

9 
10 
l l 
12 
1 l 
1 4 
1 ~ 
16 
l -,-
18 

Mean 
SD 
RSD ( \) 

"""' 

!able l 

Plasma Metformin foncentrations (rig/ml) in Hea:thy 
Subjects Fol'owing Administration of 850 mg of 

Met fcirmin: Treatment A 

Time after Dosing (HoL•rs) 
0 G.25 0.5 0.75 1. 0 1. 5 2.0 2.5 3.0 4. \) 6.Q 

-----------· ·-----~-.. 

0 215 809 1202 1394 1692 17)8 1683 1724 1492 753 
0 l 3 l 283 291 297 367 329 123 373 430 ~08 

NA 61.0 34.9 24.2 21.3 21. 7 19.0 19.2 21.7 28.8 27.7 

a No Sd~ple for analysis. 
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B.O 10 12 16 24 

451 290 162 "73.5 27.1 
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JC 
l ·, 
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14 
15 
16 
17 
18 

Mean 
S(• 

RSD ( 't ) 

-

Table 2 

Plasma Metform1n Concentrat1ons (ng/ml) 1n Healthy 
Subjects fo1 low1ng ·~1ministrat ion of 850 mg of 
Hetformir dnd IO mg of Nifedipine: Treatment C 

Time after Dosing (Hours) 
0 0.25 0.5 0.75 1.0 1.5 2.0 2.5 3.0 4.0 6.0 8.0 

0 
0 

NA 

2)1 
185 

79.9 

9)) 
381 

40.8 

~ 

1444 
344 

23.8 

1688 
370 

21. 9 

2095 
377 

18.0 

2158 
403 

18.7 

2016 
383 

19.0 

2028 
405 

19.9 

1761 
391 

22.2 

851 
198 

23.3 

512 
130 

25.4 

10 

)1) 

70.l 
22.4 

~ 

12 

175 
52.2 
29.8 

16 24 

74.5 26.) 
20.5 9.77 
27.5 37.1 
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Table 5 

Protocol 91-04-6023 
H\11 &261-107 

Metform1n Urinary Excretion (A}•) and Renal Clearanc~ (C1,) 
Values for Normal Healthy Subjects Dosed with 850 mg of 

Metfonn1n or 850 mg of Metfonn1n Phs 10 mg of Ni fed1pine 

Subject 
No. 

----Treatment A---
D 1• Cl, 
tmg) (mL/min) 

----Treatment c---
0 1• c 1, 
(mg) (mL/min) 

---------------------------· ----------------------
l 
2 
) 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
18 

Mean 
so 
RSD I\) 

314 
87.7 
27.9 

414 
141.5 

29.9 

450 
130.8 
29.1 

571 
l:J l. 2 

2 :i. 0 

A 

06 00 36 51 \._ ---· 



. ' ~ __,, -. ' 

!able l2 

Plasma Nifed1pine CJncentrations (ng/ml) in Healthy 
Subjects lc·llowing Administration d 10 m<J of 

Ni fed i pine: Treatment B 

Subject Time After Dosing (flours) 
No. 0 0.25 0.5 0.75 1. 0 1. 5 2.0 2.5 3.0 4.0 6.0 8.0 10 12 16 

---------

l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
lJ 

! H 

i 1 ,-
.) 

) (1 

i 1-;' 
H 

~ear' 0 20.9 106 82.3 64.5 44.9 31.1 24.9 19.9 14.0 1.92 4.80 3.33 2.28 0.68 
SD o 35.J 62.o 41.3 JI.a 23.5 14.9 21.2 9.11 7.05 4.52 J.os 2.33 2.24 1. 35 
RSD (t) NA 169 59 50.2 49.3 52.3 48.0 44.9 45.1 50.2 51.l 63.6 10.1 98.6 200 

a 3ample exceeded standard curve ra~ge. Insufficient sample for further analysis. 
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Table 13 

Plasma k1fedtp1ne Concentrations (ng/ml) in Healthy 
Subjects Following Ad~inistration of 850 mg of 
Hetforrnin and JO mg of Niffdipine: Treatment C 

Subject 
No. 

Time After Dosing (Hours) 
0 0.25 0.50 0.75 1.0 1.5 2.0 2.5 3.0 4.0 6.0 8.0 

l 
2 
) 

4 
5 
6 

8 
9 
. 0 

1 
12 
1) 

14 
l 5 
16 
j} 

18 

Hean 
SD 
RSD I\) 

0 
0 

NA 

16.6 
) 3. 1 

199 

102 
58.7 
57.5 

• 

97.4 
29.7 
J0.5 

79. 1 
25.6 
32.J 

55.J 
20.4 
)6.9 

38.0 
17.2 
45.J 

27.9 
14.2 
50.9 

22.0 
12.4 
56.2 

14.8 
9.04 
61. l 

7.91 
5.64 
71. 3 

4.83 
4.29 
88.8 

10 

3. 14 
3.47 

111 

12 

2. 11 
3.43 

163 
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16 
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Time 
(hrs.) 

0 

0.33 

0.66 

1.00 

1.50 

2.00 

2.50 

3.00 

4.00 

6.00 

8.00 

10.0 

12.0 

16.0 

24.0 

36.0 

!viEA.. '\J CO:'\'CE><'TRA. TION OF METFORML"J PLAS!\1A 
DSU 91-049 

TREATh1E!'-JT A: 850 mg :\1etformin 

:\iean Cone. 
n (ng/ml) S.D. C:C:.V. 

i8 • 
18 359 208 58.0 
18 823 364 ~2 

18 1090 464 42.4 
18 1340 548 41.0 
18 1510 574 38.l 
18 1490 551 37.0 
18 1450 505 34.9 
18 1330 516 38.7 
18 710 213 30.0 

18 458 150 32.9 
18 284 104 36.8 
18 177 72.0 40.8 
18 121 48.4 40. 1 
18 43.6 44.1 101 

18 11.6 10.6 91.2 

l 

I 
I~ 

, 

• 

•Below Assay Sensitivity- 10.G ng/ml 
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MEA.'.; CO::\'CE~''TRATION Of METFOR.\.flN PLAS~1.A 
DSU 91-049 

TREA I'.\1E"\T C: 850 mg ~1etforrnin and 40 mg Furosemide I 

I 
~ .. 

Time ~1ean Cone. ' ' 
(hrs.} n (ng/ml) S.D. C7cC.V. 

0 18 • 

0.33 18 394 233 ::9 3 

0.66 18 934 433 -±6.-1 
1.00 18 1310 491 37.4 

1.50 18 1580 635 ~.1 

2.00 18 1760 665 37.8 

2.50 18 1770 631 ~- 6 j~. 

3.00 18 1720 523 30.4 

4.00 18 1450 595 41.0 

6.00 18 867 322 37.1 

8.00 18 458 163 35.7 
. 
I 

10.0 18 281 89.6 31.9 

12.0 18 176 48.1 27.3 

16.0 18 114 31.7 27.8 

24.0 18 29.3 8.44 28.8 

36.0 18 10.0 9.82 98.l 

•Below Assay Sensitivity - 10.0 ng/ml 
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Time 
lhrs.) 

0 

0.33 

0.66 

1.00 

1.50 

2.00 
., -o ~.:i 

3.00 

4.00 

6.00 

8.00 

10.0 

12.0 

16.0 

24.0 

36.0 

~EA...."'\/ CO~CE.'.\. TR.A no~ OF FL l\OSE.\fIDE PLAS.\1A 
DSu 91-0-t9 

TR.EA P..1E.'.\.! B: 40 mg Furosemide 

.\1ean Cone. 
n (ng/mll S.D. c-cc.v. 

18 • 

~s 315 585 136 

JS -~~ 
, "j :J 694 87.5 

18 776 599 77 2 

18 588 439 .., ' ..,. 
/ '"t.; 

18 494 233 47.2 

18 449 2-k) 54.7 

18 ,;41 167 49.1 

18 220 116 52.9 

18 71.1 35.9 50.6 

18 36.0 17.0 47.1 

18 19.4 661 34.0 

18 12.6 4.52 35.8 

18 9.54 3.80 39.8 

18 • 
18 • 

l 

( 

J 

• 

•Below Assay Sen$itivity- 5.00 ng/ml 
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Time 
(hrs.) 

l) 

0 33 

0 " .Ob 

1.00 

1.50 

2.00 

2.50 

3.00 

4.00 

6.00 

8.00 

10.0 

12.0 

16.0 

24.0 

36.0 

~fEA "\! co~·cE>. IR..\ TION OF Fl.:ROSE?vfIDE PL.\S~1A 
DSU 91-049 

TR.EA -0.11:..."\.°T C. C:5C m;; ~1et-fnrmin a.nu'. 40 mg Furosemide 

\fean Cone. 
n (ng/ml) SD. '"'cC. V. 

18 ,. 

;s 240 :.'.19 91 1 

13 475 374 78.7 

18 575 423 74.5 

18 581 .,--
.(..'.) '.) 43.9 

18 526 248 47.2 

18 439 154 35.1 

18 332 123 37.0 

18 209 97.4 46.6 

18 75.7 65.8 86.9 

18 26.1 16.9 64.8 

18 15.2 9.89 65.2 

18 7.46 8.55 115 

18 • 
18 ,. 

18 • 

' 

"8€!ow Assay Sensitivity- 5.00 ng/ml 
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Mean Concentration f"-r Melformin Plasma (DSU 91-049) 
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Figure 2 

Mean Concentration for Metformin Blood (DSU 91-04°) 
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Figure 3 

Mean Concentration for Furosemide Plasma (DSU 91-049) 
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---- Trt C - 850 mg Mctfonnin & 40 mg Furosemide 

/JOI 

·«~ i I I \ I I " 

21)) 

~ o Iii i I a 

0 4 8 12 l Ii 20 

Time 1:1ourl 

• 

/--

• 



~ 

l .. ' .. ', 

£ 

-

Time 

MEAN CONCENTRATION OF METFORMIN PLASMA 
DSU 91-<'ol 

it(£A Tivft:NT A: 8SG mg Metformin 

Mean Cone. 

l 

( 

(hrs.) n (ng/ml) S.D. 3CV. 

0 18 • 
O.:.iO 18 651 342 "' c; 

_, ..... _ 

0.75 18 1030 378 31.9 
100 18 1200 339 28.2 
1.25 18 1260 336 26.7 
1.50 18 1340 371 27.7 
2.00 18 1420 359 25.2 
3.00 18 1500 404 27.0 
4.00 18 1250 371 29.8 
6.00 18 691 202 29.2 
8.00 18 412 117 28.4 
10.0 18 251 68.6 27.3 
12.0 18 163 44.9 27.5 
24.0 18 41.3 17.6 42.5 
36.0 18 21.6 11.8 54.5 

•Below Assay Sensitivity - 10.0 ng/ml 
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MEAN CONCENTRATION OF METFORMIN PLASMA 
DSU 91-06 .. 

.. TREATMENT C: 850 mg Metformin and 400 mg Ibuprofen ~ 
Time Mean Cone. 
Chrs.) n (ng/ml) S.D. %C.V 

0 17 • 

a.so 17 802 329 410 

0.75 17 1230 445 362 

1.00 17 1260 547 43.3 

1.25 17 1430 542 37.9 

1.50 17 1460 442 30.3 

2.00 17 1560 4.X 27.9 

3.00 17 1510 436 2-9.0 

4.00 17 1300 348 26.8 

6.00 17 703 187 26.6 

8.00 17 433 134 30.9 

10.0 17 254 79.2 31.2 • 
12.0 17 167 43.3 25.9 

24.0 17 42.9 15.5 36.2 

36.0 17 20.2 11.l 55.2 

•Belo\"! Assay Sensitivity- 10.0 ng/m1 

Subject 6C was not included in the mean data. 
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Time 

l\1EA.1'J CONCE\JTRA TION OF IBUPROFEN PLAS~A 
DSU 91-061 

TREA ThiENT B: 400 mg fbuprofen 

l\1ean Cone. 

1 

I { • 
'--

,A 
I 

J 

(hrs.) n (µg/rnl) S.D. %C.V. 

0 18 • 
0.50 18 14.2 10.4 73.4 

0.75 18 24.3 15.5 63.7 

1.00 18 27.3 16.5 605 

1.25 18 26.8 14.9 554 

i.50 18 24.6 12.2 49 6 

2.00 18 23.8 9.29 39.1 

3.00 18 17.9 5.85 32.6 

4.00 18 17.4 7.21 41.3 

6.00 18 7.67 3.28 42.7 

8.00 18 4.03 1.72 42.6 

10.0 18 2.02 1.13 56.0 
' 

12.0 18 0.979 0.703 71.8 

24.0 18 • 
36.0 18 • 

•Below Assay Sensitivity· 0.250 µg/ml 
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Time 
(hrs.) 

0 

0.50 

0.75 

1.00 

1.25 

I.SO 
2.00 

3.00 

4.00 

6.00 

800 

10.0 

12.0 

24.0 

36.0 

MEA'l CGI':CENTRATION OF IBUPROFEN 1'LAS!v1A 
DSlJ 91-061 

TREAThfENT C: 850 mg Metformin and 400 mg Ibuprofen 

\-tean Cone. 
n (µg/ml) S.D. %C.V. 

17 • 
17 23.8 14.4 60.5 
17 30.1 12.1 40.3 
17 28.8 14.1 48.9 
17 30.3 12.4 40.8 
17 27.5 10.2 37.2 
17 23.4 7.84 33.6 
17 19.0 5.64 29.7 
17 13.9 4.85 34.8 
17 5.96 2.15 36.0 
17 3.38 1.61 47.5 

17 1.60 0.978 61.2 
17 0.806 0.748 92.8 
17 • 
17 • 

•Below Assay Sensitivity - 0.250 µg/ml 

Subject 6C was not included in the mean data. 
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Figure J 

Mean Concentration fl, ,!etfonnin Plasma (DSU 91-061) 
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Figure 2 

Mean Conn~ntration lur Metformin Blood (DSU 91-061) 
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Mean Concentration . Ibuprofen Plasma IDSU 91-061) 
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Tattle 

Plasma Metformm Concentrations (ng/mL) in Healthy Subjects 
Following Admmistration of 850 mg of Metformin: Treatment A 

Subject Time After Dosing (Hours) 
No. 0 0.5 1 . 0 ; . 5 2.0 2.5 3.0 4.0 6.0 s.o 

1 
2 
) 

4 
'; 

6 
7 
8 
9 

10 
11 
12 
• 1 
~-

14 
15 
16 
17 
18 

Mean 0 703 1216 1470 1585 1543 1511 1385 74i 4. l 7 

SD 0 214.4 270.6 389.2 417.3 395.4 365.5 417.8 224.6 138.5 
RSU ( % ) - )4.5 22.3 26.5 26.3 25.6 24.2 30.2 30.3 33.2 
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00 
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10 12 16 24 

235 131 62.3 ?. 4 . -i 
76.5 43 ') 18.83 8.08 
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Table 2 

Plasma Mctformin Concentrations (ng/mL) in Healthy Subjects 
Following Administration of 850 mg of Mctformin and 

40 mg of Propranolol: Treatmeni C 

S11bJect 'l'ime Afte~ Dosing (Hours) 
NO. 0 Q.5 1.0 1.5 2.0 2.5 3.0 4.0 6.0 8.0 10 12 16 24 

-- - - - - ------- ---~ -------

1 
2 

\ 

4 
5 
6 
7 
8 
9 

1 () 
1 

l 7. 
1 J 
14 
15 
16 
17 
!8 

Mean 0 699 1168 1411 1498 1471 1402 1192 624 353 200 116 55.4 23.4 
SD 0 290.0 315.9 431.5 406.9 343.0 262.4 251.2 158.l 109.2 65.2 40.3 18.73 7.00 
RS~) (%) - 42.2 27.1 30.6 27.2 23.3 lC.7 21.1 25.J 3G.9 32.6 34.9 33.8 29.9 
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Table 12 

Plasma Propranolol Concentrations (ng/mL) ir, H=althy Subje><:U 
Followir.g Administration of 40 mg of Propranolol: Treatment B 

Subject Time After Dosing (Hours) 
No. 0 0.5 1.0 l.5 2.0 2.5 3.0 4.0 6.0 8.0 10 12 16 24 

1 
2 
J 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1-1 
15 
16 
17 
18 

Mean 0 1.64 12.3 19.8 22.0 21.7 20.7 17.1 10.2 6.30 4.14 2.85 1.44 0 
SD 0 2.350 7.93 11.87 13.50 12.45 11.82 9.95 5.40 3.179 2.232 1.511 0.997 0.440 
RSD ( \) - 14 3. 1 64.6 60.1 61.5 57.3 57.2 58.1 53.1 50.4 53.9 53.u 69.3 
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Table 13 

Plasma Prorranolol Concentrations (ng/mL) in Healthy Subjects Following 
Administration 1f 850 mg of Metformin and 40 mg of Propranolol: Tr,·.a1men1 C 

Subject Time After Dosinq (Hours) 
No. u 0.5 1.0 1.5 2.0 2.5 3.0 4.0 6.0 8.0 10 12 16 24 

--

1 
2 
) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

HP.an 0 1.20 10.2 ::.9. 5 22.4 23.0 21.7 18.3 10.7 6.54 4.19 2.79 1.34 0 
SD 0 1.469 6.74 11.64 12.47 12. 57 11.92 9.83 5.44 3.137 2.136 1.530 l,000 0.257 
RSD ( \) - 122.0 66.3 59.6 55.7 54.7 55.0 53.7 50.7 48.0 51.0 54. (l 74.9 
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Subject 
No. 0 

--·-

1 
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4 
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Table 16 

i'la~111a 4- Hydroxypropranolol Concentrations (ng/mL) in Healthy Subjects 
Foliowing Administration of 40 mg of Propranolol: Treatment B 

Time After Dosing (Hours) 
0.5 1.0 1.5 2.0 2.5 3.0 4.0 6.0 8.0 

1.80 5.62 5. 4 2 4.31 3.48 2.70 1.48 <1.0 0 

10 

0 
0 1.631 2.348 2.071 1.722 1.375 1.138 1.091 0.71 0.33 0.00 

90.5 41.7 38.2 40.0 39.5 42.1 73.& 
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12 16 24 
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Tdble 17 

Pia; ma 4 ff yd rt ·x ypropranolol Concentrations (ng/ml.) in Heal!hy Sub3ccts 
J·ol!uwrng Adnuntsll atiun of 850 rr.g of Metformin and 40 mg of 

(>ropranol<1I: Treatment C 

sub·ect Time After Dosing (HOU!'.'S) 
Ne • 0 0.5 1.0 1.5 2.0 2.5 3.0 4 • C1 6.0 8.0 10 1?. 16 24 

---~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Mean 0 1.88 5.34 5.88 4.60 ).68 2.94 1.76 <1.0 0 0 0 0 0 
SD 0 1.387 1.748 2.064 1.74) 1.345 1.168 0.942 0.80 0.52 0.00 0.00 0.00 0.00 
RSD Cl - 74.0 32.7 35.1 37.9 36.6 39.7 53.5 
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Figure l. Mean Plasma Metformin Concentration-Time Profiles Following Do~ing 
with 850 mg of Metformin (Treatment A) or 850 mg of Metformin Plus 
40 mg of Proprano!ol <Treatnit.nt C) 
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Figure 2. Mean Whole Blood ,\.i:ctforf!lin Concentration-Time Profiles Fvllowing 
Dosing with 850 mg of Metfonnin (Treatme.1t A) or 850 mg of 
Metformin Plus 40 mg of Propranolol (Treatment C) 
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Figure 4. lviean Piasma Propranolol Concentra.t10n-Time Profiles Following 
Dosing with 40 mg of Propranolol (Treatment B) or 40 mg of 
Propranolot Plus 850 mg of Metformin ITrea.tment C) 
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Following Dosing with 40 mg of Propranolol (Treatment B) or 40 mg oi 
Propranolol Plus 850 mg of Metformin (Treatment C) 
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NOA 20-357 submission Date: 10/19/94 
11/29/94 

Metformin J500 & 850 mg Tablets) 
Glucophage Reviewer: .John Hunt 

Sponsor: Lipha Pharmaceuticals, Inc. 
New York, New York 

Type of Submission: Amendments to NDA 

----------

Background: 

NOA 20-J'J7 for metformin HCl '>00 and 8'>0 mg tablet,; wa[~ prcviou,;ly 
evilluated by the Division of Biopharmaceutic.c, (HFD-420) in a bio­
review dated 7/13/94. in that bio-review a comment related to till' 
proposed in vitro dissolution method and specification, as well as 
eight comments related to the product's proposed package inse1t 
(PI), was raised whicl1 needed to be addressed by the sponsor (see 
Appendix I). 

In NDA Amendment No. JO submitted on 10/19/94, the sponsor provided 
a revision of the PI (i.e., updated on 10/18/94} that incorporated 
FDA's initial recommendations (see Appendix II). Appendix 11 
contains: 

1. A cover letter for Amendment No. JO. 
2. The updated ve•·sion of the PI. 
]. A summary table of pharmacokinetic parameters. 
4. Literature references for studies of metformin 

with various sulfonylureas. 

Following a meeting that was held within llFD-SlO on 11/28/94, 
furth,er .<;c,piments related to the upda t<'d l' I we re commun i ca tee\ to UH: 
~.>ponsor. [Note: Comment No. l below indicates t.1«2 into1·rn;ition 
that was covered by HFD-420 at the 11/28/94 meeting as related to 
the initial revised PI.) On 11/29/94 a new Vc~rsion of tl;e PI 
(Amendment No. 35) w~s submitted by the sponsor (se2 Appendix III). 
The 11/29/94 versio •. of the PI was discussed with the group leader 
medical officer on 12/20/94 anri the information covered under 
Comment No. 2 b(dow was recommended to be included in the PI. 
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Comments: 

[Note: 1'he inf)Ut_ frorn HFl)-lJ:~.·:1 n;1'·i1,'di :;tdff ·.~-t-1 _ _1 ;,.·l'l-,_, l'!·,-:..t•;1t .it ti.•· 

meeting, as related to Pach l.~-~·n\ ,:lJV1.·1·p,J un,_l1·r C()n1..11a_•nt__ Ni__1_ 1 •• 

ra l'."entheges. l 
'."I 'n ' '1 

1. For the 10/18/94 version of the package 
the following changes were recommended 
Clinical Pharmacology section . 

R insert for GlucophaqP , 
to Le made under the 

a. Under the "Absorption and Bioavailability" subsection 
(page 7) of the Pharmacokinetics SPction, the f i r;~t 
sentence should be chi'lnged to ;~t,1te: "Th(_> ctli:;ulutc· 
bioava i Jabil i ty of a "00 ffi'J m(>tformj n HCl t.-ll• I c·t: >J 1 \'Pl1 

under ft"!stinq cor)dit.ion~ 1~~ ~1()-(iC)\." (HFn·-'1l\I'~; 1nt'di(',1l 

gtaff conc·:r1·ed with this.) 

b. Under the "NIDDM Subjects" subsection (piigc~ 9) of th•.' 
Special Populations section, the first ilnd last ,;entPncc,; 
oppear to be redunclant. Therefore, the L1c;t scntenc'l' 
,;hould bP deleted. (HFD-',10' s medical staff concurred "' 1 h 
this.) 

c. on page 11, replace Table 4 with the table of surnmury 
pharmacokinetic parameters that is found under Appendix 
l of the 10/19/94 Amendment submission. (HF'D-SlO's medical 
Rtaff felt that only Crnax val~es should be added to Table 4. It was 
f"lt that other pharmacokineti.c parameters were not needed e.g., 
tl/2. etc. Therefore, on page 9 under th0 ~ubsection P.0nc:;,l 
1nsufti.ciency of the Special Populations S<ection, thP part, "(sec 

~rable .1) ", at the end of the sentence should be dropr'Pd.) 

d. Under the "Drug Interaction;-;" sPction (paqe 26) 
fol lowing "Cat ionic drugs" in the first ,;entcnce of the' 
s•:cond paragrapl• incorporate, "(e.g., amilo1-ide, digoxin.­
morphine, procainamide, quinidine, quinine, ranitidinP, 
triamtPrr>ne, trimethop.~im, vancomycin, etc.)". (HFD--sJr!•c; 
1nedical st.aff felt that the statcrnent as I_)!·esc·ntr~d j_n the revi:>l' 1.:l l'I 
-i..rao·-<it[jufficient and should ncJt l·ie chanqt.:.'d. Adl11tionally, it ',,Lt:~ 

reconuncnded that the s0co1'.d iJaragt-aph of this !._~t~cc ion t)t! n1u'~'1.:d ~., 

page 28 before the fHraqr-aph that started w~th "r:erL;in dru•J';· .. ") 

2. for the 11/29/94 version of tile package i.nsert: 
the following changes should bp incorporated 

- R 
tor Glucophage , 

a. Table 4 
footnote c. 
addition to 

on page 11 should delete /\UCX along with 
Included should be Triax and ha lf-1 i fe in 

Cmax ?,nc' renal clearance. 

b. Under the "Dn1g Inter >1c ti on::" ,;,«_:t i un ( p.iq(' ? i) 
following "Cation~c druq;~" in th'c l ;·c;t ,;ent(;nce or Uw 
fit th p.1rilqr«1ph, incorpur.ite "('-'.q., .1:-:1, llJl-ide, diqoxin, 
muq;hine, p:-ocainilnide, quinid1ne, q1,1n1ne, r;1nitidin1_•, 
ti- j_ ,_11:-1 t C' t·L" r1c• , t-r- i r»c: :- ~lCJt) t- i rn, v ~ Ill:()f.t'/, · • r1 , c·t~c_::. ) 11 • 

( 



-

Recommendation: 

The Division of Biopharmaceutics has evalui..tted the inform:n:iun U:~!t 
was submitted on 10/19/94 under NDA 20-357 Amend;nent No. 30 all,i th•' 
information that was submitted on ll/?9/91 ur1der NDA 20-J57 
Amendment No. 35. Comment No. 2 shoulo be commu'1icated to UH' 
sponsor ir order to further update ~ts package insert to1 
Glucophage . 

[Note: St.ilJ outstanding 1s an issue reL11·ed to the in vitn' 
dissolution inethod ilnd specification for c J \ll'<lptL1qe" wl11ch ''·"' 
previously rai!.>cd ln a bio-review date,i 7/1 i/'J4 tor N[1A ;.>0-3-,; 
(i.c, General Comment No. 1). HFD-510 1:> l"l'CJU<'O:t:'d to dc'tcnnir"' 1 _ ,, 
the status of this outstanding issue.] . , 1

' , , <· 

___ -:c2., l \_. ~ 
C------".John liunt 

Pharmacokinetics Evaluation Branch ll 

) 
-·, 

RD/ FT In it i ,, 1 ec: by M. Chen, Ph. D_,. "''':.'.::._'.S___~---

cc: NOA 20-357, llFD-510, HFD-426 (Fleischer), HFD-427 (M. Chen, 
Hunt), HFD-19 (FOI), HFD·-340 (Vish), Drug, Chron, Reviewer 

• 

( 
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NOA 20-357 

Lipha Pharmaceuticals Inc. 
Attention: G.;rard L Daniel, M.D. 
Chairman, President & Chief Executive Officer 
9 Wm 57th Street, Suite 3825 
New York, NY 10019-2701 

Dear Dr. Daniel: 

OEC 2 9 1994 

Please refer to your September 29, 1993, new drug application submitted under section 505(b) 
of the Federal Food, Drug, and Cosmetic Act for Glucophage (metformin hydrochloride 
tablets) 500 and 850 mg Tablets. 

We acknowledge rcccipt of your amendments dated September 29, November 12, 16, 18, 
19, and 23, and December 1, 6, 13, and 15, 1993; and January 11 (2), February 2, 3, 4, '1, 11, 15, 
and 23, March 4, 7, 11, and 12 (2), May 12, 13, 19, 20, and 27, June 15 and 22, August 19, 30, 
and 31, October 19 and 28, November 8, 11, 21, 22, and 29, and Dec:anber 28 and 29 (2), 1994. 
Your major amendment of August 19, 1994, extended the Goal Date for this NDA to 
December 29, 1994. 

This new drug application provides for the use of Glucophage as an adjunct to diet to lower 
blood glucose in patients with non-insulin.dependent diabetes mellitus (NIDDM; type Il 
diabetes), whose hyperglycemia cannot be satisfactorily managed on diet alone. 

We have completed the review of this :.ryhcation as amended, including the submitted draft 
labeling, and have concluded .that adequate information has been presented to demonstrate 
that the drug product is safe and effective for use as recommended in the draft labeling 
submitted September 29, 1993 (bottle labels), November 11 (blister packaging), and 
December 29, 1994 (package insert). Accordingly, the application is approved, effective on the 
date of.thi$Jefler. 

Please submit 15 copies of the final printed labeling (FPL) as soon as available, in no case more 
than 30 days after it is printed. The FPL must be identical to the draft labelWg submitted 
September 29, 1993 (bottle labels), November 11 (blister packaging), and 0-ber 29, 1994 
(paclr•go: insert). Marketing the product with FPL that is not identical to this tiraft labeling 
may render the product misbranded and an unapproved new drug. Please indi1idually mount 
10 of the copies on heavy·weight paper or similar material. For administrative l'Ul'JIOSCI> this 
submission should be designated "FINAL PRINrED LA.BEUNG" for approved NDA 20-357. 
Approval of this lal>ding by FDA is not required before it is used. 

We refer to your communication dated December 28, 1994, proposing a patient package insert 
(PPI). Although we have not completed our review of the PPI, we will do so in tb.e near 
future. We also refer to your communication of Decanber 29, 1994, in which you committed 
not to market Glucophage without an accompanying PPI containing mutually agreeable 
language. You also stated in the latter submission that each bottle of 100 tablets will include a 
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NDA 20·357 

copy of the approved PPI, and if 1arger bulk containers are proposed in the future, an 
appropriate mechanism for distributing the PPI to each patient will be developed in 
consultation with FDA. 

Page 2 

In addition, please submit three copies of the introductory promotional material that you 
propose to use for this product. All proposed materials should be submitted in draft or 
mock-up form, not final pn'nt. Please scbmit one copy to the Division of Metabolism and 
Endocrine Drug Products ai;d two a>pies of boda the promotional material and the peckagc 
insert directly to: 

'Food and Drug Administration 
Division of Drug Marketing, Advertising and Communications, HF0.240 
5600 Fishers Lane 
Rockville, Maryland 20857 

Please include the McdWatch telephone number in all your ~vcrtising and promotional 

materials (1-800-FDA:;w- N.i:f ~ .,.:. ~,: ~ ~. 
= 

Validation of the regulatory methods has not been complctal. At the pracnt time, it is the 
policy of the Center not to withhold approval because the methods are being Yaliclated. 
Nevertheless, we expect your continued cooperation to resolve any deficiencies that may oecur. 

Your communications of May 27 and August 31. 1'94, mmmlt to performing Phuc 4 ttudia 
as follows: 

1) Your May 2l submission contains a draft of a dosc-rmging protowl (No. 94-02-6023) 
entitled "Oose-Rapome Stbdy of Various Dose l..cveb of Metfonnin v. Placebo in Non· 
Insulin-Dependent Diabeti1: Outpatients.• A final protocol should be submitted to 
your IND to conduct this study. 

2) Your Au;i~ust 31 submission includes a draft proposal (in response to our letter dated 
June 29, 1994) for a prospective, randomized, controlled clinical trial involving 10,000 
patieiitk with NIDDM to focus on detedion, confirmation. and evaluation of the 
incidence of lactic acidosis while taking Glucophagc. Further, you have submitted • 
cietailed protocol to IND on Deeembcr 8, 1'94. We will now solidt a written 
review of the piotocol by ICVcral c:onaulaata. Their com!DC!!tl will be pnmcled to you 
so that you cm refine the protoCl01 and submit a final venioa to the IND prior to 
initiation of the study. 

Prominently identify all mmmmicetiou regan:liug t:bac Phuc 4 ICU'ljes u l1ICb. 

Your communication of August 31 also provido 1111 overview of the type of n....Ucal cduarion 
program to be concluded by Bristol-Myers Squibb for various health profeaior..a.. You 
indicate that it will primari!y empha.me preventing the occurrence of lacti~ aodosis with 
proper Glucophage wage. 
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Pleaic note that we will very likely convene an Endocrinologic and Metabolic Drugs Advisory 
Committee meeting after Glucophage has bcca marketed for one year to assess the implemen­
tation of the Phase 4 commitment in regard to the large cohort study and the completion. of 
the Phase 4 commitment of the dose-response study. 

Regarding the carton and blister-pack labels used for Glucophage Tablets, the "tablet" \ 
de&'igaation shou!J appear as part of the C>tablished name, i.e., "mctfonnin hydrochloride 
tablets" rather tiim "mctformin hydrochloride.• This change can be made some time after 
introduction of the drug and reported in the first annual report. 

Please ;ubmit one market package of the dmg product when it is available. 

Under section 736{aX1)(B)(ii) of the Prescription Drug User Fee Act of 1992, this letter triggers 
the mnaining SO'll. of the fee asscssul for this application. You will receive an invoice for the 
amount due within the next month. Payment will be due within 30 days of the date of the 
invoice. 

We remind you that you must comply with the requirements for an approved NDA set forth 
under 21 CFR 314.80 and 314.81. 

If you have any questions. please contact: 

Mr. John R. Short 
Consumer Safety Officer 
(301) 443-3510 

1 •.. I 

°'\..J,...-1';a.~..,.._-,-~ .. ,,.,. 
James Bilstad, M.D. 
Director 
Office of Drug Evaluation II 
Center for Drug Ev:aluation and Rcscai-ch. 

\ 
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ODE UH ORIGINAL NDAINDA EFRCACY SUPPLa.ENT 
ACTION PACICAGE CHECKLIST 

NOA ,J,J-371orug G-L~Ctfb~ C-n ... 1.+f-o-.~;,,.) I ~kt-_,. 
Appllcantb :p 8= fJ}ny;,117,'!lL • 0 O~~cso_.;;h~T-1phone K ~~ ~:>-/ <> 

Arrange package in the following order: 

1. 

2. 

3. 

4. 

s. 

ACTION LETTER wilh supervisory aignalures 

"6ll811-WiEl'flAeHMl!al'OIVtl. /lie J.,,,,, ,, {),.,_J,_ 
Completed CX>PY of !his CHECKUST in paci<age 

U'.SELING (pactage insert llfld. ,_ .. ,. (II ftnal or -
draft, lnclUde copy of PfaYioUS - wilh ODE'• comments 
and atote where in action paclulge lhe Division'• review ia 
localed. II Rx-lo-OTC &Wilch, inc:fude currant Rx Pl and 
H~D-21 a review al OTC insert.) 

Chetzk or convneot 

AP~ AE ___ NA __ 

Chem/Ther Types ;P 
Draft X Final_ 
Revised Oral._ ___ . 

SBA ________________ _ 

Re"jsed SBA __ ~---
SBA Equivalent::]' __ _ 

6. 

SUMMARY BASIS CF APPROVAL. (Copy al previous version 
1M"ith OOE's COfM1ent as weU as disk. FPL and sJgn·off sheet 

1nuat acx:ompany revised or ftnal -· II no SBA. include 
memo ataling what reviews wil be used as SEA equiYalenl) 

PATENT INFORMATION _L__ EXCLUSIVITY CHECKLIST _.c./ _____ _ 
7. 

a. 

9. 

10. 

11. 

12. 

13. 

Debarment Certification (Copy of applicanrs certification for 
au NDAs submitted on or after June 1. 1992) 

OMSION OfREC'l'OA'S Ma.«) Ill more than 1 review 
GROUP1£ADERS MEMO 11<>1 any 1 discipline, 
PEDIATRIC PAGE l&eparale reviews wilh 
MEDICAL REVIEW la sheel ol colored paper. 
SAFETY IJPOATE R!:VIEW IAny ex>nllicls bolweon 
STA1lSTICALREVIEW lroviewl must haYfl 
~REVIEW lresotution documonte<l. 
PHARMACOLOGY REVIEW (Include pertinent IND reYiewaJ 

Statistical Review ol Carcinogenicity Sludy(ies) 

QlEMISTllY REVIEW ~' 
Dale EER completed /. (allach &igned lorrl)M 
CiRTS prinloUQ; FUR edild __ requesled _.I'_ '''f·1 
Have lho molhods been vaidaled? 
Environmental A~e55menf Review 

MICIOllQOGY REVIEW 
Has Ille -aph been lpplOYed? 

Slalemenl on •latus ol OSI'• AUDIT OF PIVOT AL CLINICAL STUDIES 

1 • .,, •E or AP Ur, explain if nol satisfactorily completed. 
Attach • COMIS printout or OSI &lalus. 

MNJTESOFMEETNJS . vf~t7 
Dall GI~ II Moelinll-£:~­
Dall of ... -HOA Moellng - -~-

ADVISOAYCOIMTTEE ME!TING Ml'IUTEll Cl. W net-. 
48-Haur lnlo Alo'1 .. p<Mlnenl - of ~ 

14. 11 app'°""' lett.-, has ADVERT!S::.;,; MA TERIAl. bffn reviewed? 
II no and this ia an AP with d1ah labeling hitter, has 
advertising material already Men requesled? 

15. Have an disciplines tompP3led their reviews? 
II no, what reviaw(s) ii/hie slil pending? 

16. lnlegl'ai.cl _,,, ol :lalety 

17. NOA (e...-.r Medio.;allStatlllical) Summary 
8/8/~2 

__ ...v.:::::-__ ~-----~------

~------------------
~~~~=~~;~~~~~~~~~;~~ 
~---~------~----

~~===~~======-==== 
Y,?"(altac:h) __ No_iL __ 

fl.A-=-=~;~-----== 
-~.:."--'.!:2!'..12 __ :1>;.¥~~ ! 

-lL.--------------------· 

~-~-------------L_ __ _ 

~JiL---· 
Y ... --- No.Jt __ _ 
Yes. '"'ocumantation attached __ 
No, i.nduded in AP Hr~ 

Yes. _x __ N•--··----
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SBA EQUIVALENT 

Medical Officer Reviews/Memos dated: 

1127 /94 (Dr. Stadel) 
3/22/94 (Dr. Gucriguian) 
5/17/94 (Dr. Inncrficld) 
5/18/94 (Dr. Stadel) 
5120/94 (Dr. Innerficld) 
7 /18/94 (Dr. Innerfield) 
9/9/94 (Dr. Stadel) 
tJ/29/94 (Dr. Gueriguian) 
11/29/94 (Div. Dir.'s Memo) 
12/16/94 (Group Leader's Memo) 
12/29/94 (Dr. O'Neill's Memo) 

Statistical Review dated: 

3/t/94 

Biopharmaceutics Review dated: 

7/3/94 
12122194 

Pharmacology Reviews dated: 

5/3/94 (Mr. Hertig) 
6f.2/~4, , (Dr. Lin/Statistical Review of Carcinogenicity Studies) 
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REVISED PACKAGE INSERT 

GLUCOPHAGE• (lll9llormln hydnx:hloride tablel8) -50tt 11111 and 850 mg 

DESCRIPTION 

GLUCOPHAGE (metfonnin hydrochloride tablets) is an oral antihypetglycemic drug 

used in the management of non-insulin-dependent diabetes mellitus (NIDDM). 

Metformin hydrochloride (N,N-dimethylimidodicarbonimidic diamic!e hydrochloride) 

is not chemical"; or pharmacologically related to the oral sulfonylureas. The 

structural formula is as shown: 

HaC 
\ 
N-C-~4H-C-NH, • HCI 

I U II 
tiaC NH NH 

Mctformin hydrochloride is e white to off-white crystalline compound with a 

molecular formula of C4H11N5•HCI and a molea.ilar weight of 165.63. Metformin 

hydrochloride is freely soluble in water and 1s practically insoluble in acetone, 
.. ..,. I 

ether and chloroform. The PK. of metformin is 12.4. The pH of a 1% aqueous 

solution of metfoomin hydrochloride i& 6.68. 

GLUCOPHAGE Tablela contain 500 mg and 850 mg of metlumlin hydrochloride. 

In addition, eadl tablet conlaina the following inactive lngndllnls: povldcne. 

magnesium stearale and hydroxypropyl methylcellulose (hyprcmelloSe) coating. 

- 1 -



REVISED PACKAGE INSERT 

GWCOPllAGEe (llMlllarmln hydrochlorlde f8h!•) - 500 1111 lll'ld 8liO m,1 

CLINICAL PHARMACOLOGY: 

GLUCOPHAGE is an antihyperglycemie agent whieh improves gluco5e 

tolerance in NJCDM subjec:IS. lowering bolh basal and poslpiandlal pJasma 

glucose. Its pharmacologic mechanisms of action are diffei ent from those 

of sulfonylureas. GLUCOPHAGE decreaSe8 hepatic glucose produ<.11on, 

decreases it ltestinal absorption of glucose and improves Insulin sensitivity 

(increases peripheral glucose uptake and utilization). Unlike sulonylureaa, 

GWCOPHAGE does not produce hypoglycemia in either clabetlc or 

nondiabelic subjectS (axc.-ept in special circumstances, see PRECAUTIONS) 

and does not ca• ise hyperinsulinemia. With metformin therapy, insulin 

secretion remains unchanged v.ilile fasting insufin levels and day-long 

plasma insulin response may adl ally dea'ea!le. 

.. .,. I 

In a double-bind. Placebo-c:ontrollad, multicenter U.S. clinical trial Involving 

obele NIDDM patients wholse hyperglycemia was not adequately c:a 1bolad 

wllh dietary rr•11ge1n111t alone (b Hire fallting p· na gluco• [FPGJ Of 

8PtJiudaiet ly 240 mgldl.), b'I PiiiWil wl?h GUJC0PHAGE (up to 2.55 

g/day) tar 29 w1111lm rtl'illed In slgiAalt w net rw'""kll• in fa9llrtQ 

and poetprardal p?1 •• gluco• (PPG) _.4 HbA,. Of ti8 mgfdL. 8.1 maldl. 
and 1.8", respectively, compared to placebo group (W Table 1). 

oec.mber 29, HIM -2-

~'~Y;~~ 
. ,t:• 



REVISED PACKAGE INSERT 

OLUCOPHAGIE9 (.....,onnin hydrochloride IHI•) - 500 mg and 860 mg 

• 

T..,.. ·1. GLUCOPHAGE n Pi.t b0 

Sumn•r vf .._ a..lllW tram Bwllllll• in P....._ G ... _ 

HbA,. .net Badr W11gtd. .. f" ... \11911 (29 wnk.....,, 

GI • lr-OPI !AGE 
(n = 141) 

FPG (mg/di.) 

Baseline 241.5 

Change at FINAL VISIT -53.0 

I lemoglllbln A,. (%) 

P=e•IB 8.4 

Change Ill FINAL VISIT -1.4 

Bady Welgld (Ille) 

BaHline 201.0 

Change 111 ANAL V1sn ·1.4 

• - Al pmenta on diet lhefapy at 8alellne 
••- Ste!j&tic:ally stgnilit:1111t 

P' •a 
(n ~ 145) 

237.7 

6.3 

8.2 

0.4 

208.0 

·2.4 

P-V..U. 

NS 
0.001 .. 

NS 
0.001•• 

NS 

NS 

Monotherapy with GLUCOPUAGE may be effective in patients WhO have 

not responded to sulfonylweas or who have only a partial response to 

· • ~lfonylureas or who have ceased to respond to sulfonylureas- In such 

patients, if adequate glycemic con1rOI is not attained with GLUCOPHAGE 

monotherapy, the combination of GLUCOPHAGE and a sufanyUea may 

have a synergistic effect. since both agents act to impRMt glucose 

tolerance by ditrerout but complementary mechanisms. 

-3 -



. fllVISED PACKAGE INSERT 

GLUCOPHAGE• (nwlfonnln hydrocblaride tehl ... ) - 50.l mt mnd llO mg 

A 29-week. double-blind, placebo-a>ntrolled study of GLUCOPHAGE and 

glyburide, alone and in combination, was conducled in obese NIDOM 

patianl& who had failed to achieue adequate glyamic CUilbol while on 

maximum doses o1 glybuide (baselne FPG of approximately 250 mgtdl) 

(see Table 2). Patients randomized to continue on glljburide experienced 

worsening of glycemic ca uo~ with mean increases in FPG. PPG and 

HbA,0 of 14 mg/dl, 3 mg/dL and 0.2%, respectively. In contrast, those/ 

randomized to GWCOPHAGE (up to 2.5 g/day) dd not experience a 

deterioration in glyeemic control, but 1attier a sight lmproveme11t, wllh 

mean reduction& in FPG. PPG and HbAic of 1 mg/dL. 6 mg/dl and 0.4%, 

respectively. The combination of GLUCOPHAGE and g~ was , 

synergistic in reducing FPG, PPG and HbA1c levels by 83 mg/dl, 85 mg/dl, 

and 1. 7%, respectively. Compared to results of glyburide treatment alone, 

the net dlftarences with combination trealmenl were ·77 mg/dl, -68 mg/dl 

and -1.9'1., respec:tively (888 Table 2). 

.. •1 t 

.4. 

~:_ 



REVISED PACKAGE INSERT 

GLUCOPHAG&- (INillfwlnln hydrochloride .. bleta)-500 mg and aao mg 

Table 2. Combined GWCOPHAGE/Glytluride (Comb) vs 
Glyburide (Glyb) or Glucophllge (GLU) Monolhenlpy: 

Sununary Of M..,. Cllanp9 from llaellne* In ..._ Gluc:oee, 

.. bA,. and Body w.lgbt, at Fln81 Visit (29 •• •k s1UdJ) 

Colllb G¥i G;LU 

(n"' 213) (ft"' 2119) (n - 210) 

F..ang...._ 
G"- (ftllll/dl) 

8ufllne 250.S 247.S 253JI 

0-0-al ~ 13.7 -0.8 

f 1NA1. VISIT 

"9rnog1Dbln A,, !") 
o.. ..... I.I l.S 8.9 

Change• -1.7 02 -0.4 
FINAL VISIT 

llodr Welghl ( ... ) 

8··-·. 202.2 211:1.0 204.0 
Clw1ge at 0.9 ·0.7 -11.4 

Rllllll VISIT 
. 

• • Al ........ "" glybllftde, 20 mg/day, • DMellne . . . . •• -Sia!..,..,. llgnlllmnl 

!>-...._ 

Q¥>va GI.Uva 

Camb Cllfl'lb 

NS NS 

11.001•• 0.001 .. 

NS NS 
0.001- 0.001-

NS NS 
O.Otl .. 0.001•• 

GlUwa 

GIVb 

NS 
0.121•• 

a.oar• 
0.001-

NS 
0.001•• 

lhe magnitude al the decline In futlng blood glucose concentrdan 

fallowing the Institution ol GLUOOPHAGE therapy Is proportional to the 

l8Wll al faating hyperglyeemia. Non'-if\S'Jlln-deperdel It diabellcl with l"lighel' 

fasting glUcOSe c:oncentrations will experience greater declines in plasma 

nlucose and glycosylaled hemoglot•in. 

-5-



REVISED PACKAGE INSERT 

GLUCOPHAGEe (IMlfowmin llVdrochlorlde 18blel9) -500 mg •nd 850 mg 

Tol;ll 

GLUCOPHAGE has a modest favorable effect on serum lipids, which are 

often abnormal in NIDOM patients. In clinical studies, particularly when 

baseline levels ware abnormally elevated, GLUCOPHAGE, alone or In 

combination with a sulonylurea. Iowa ed mean tasting serum triglycerides, 

total cholesterol and LDL cholesterol levels and had no adverse etreds on 

other lipid levels (SM Table 3}. 

T ..... a. 
••awfofllwlPacullR 5 'I •dl .......... Upld 

,,...., ..... FNlvi.11 ....... .....,, 

G• ,~··• -Pll 
t Camb~«".,,.,1a pt11 .. .,....... 

t""a..."- ............ 
B FF•) '""etw+ - Bl I 6 M) 

Gii ,, a .. t Qll a; t 11 Gii c 1:1Pll•11~ a.,...w. G ..... W. (n-141) (n•1«i) (n•21" (n•21ll) (n•21l2) 

.~ .... 1'11. -2% ........ 1'11. c..........,. 
TaQI -1ft 1'11o -3'11.•• ...... . ... 
T~ld- --
LDl- :J'llo• , ... -4 .... .... 3"' 
Chai , .. .,, 
llOl.· Z'llo .1 ... ho 3"' '" Chal11twa1 

• P<0.05va.Pllll>obo 
.. • p <0.115 .. GfWllllllde 

In cor*811l 1D eullonyUw. body weight ol i ICl1iduals on GLUCOPI IAGE 

tend& to remain 8'81* or may w decl 1111 IOINWNt (tee Tabllla 1 mnd 

2). 
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R!YISED PACKAGE INSERT 

GLUCOPHAGEe (melfonnln hydnx:hlorid• labl ... ) -500 mg and 850 mg 

In summary, metionoln-t.-eated patie.nts showed significant improvement in 

all parameters of glycemic control (FPG, PPG and HbA,J. stabilization or 

decrease in body waight, and a tendency to improvernent in the lipid 

profile, particularly when baseline values are abnormally etovated. 

Ptuumacokinetica 

Ab9orption end Bio11Vmllability: 

The absolute bioavailability of a 500 mg metformin hydrochloride tablet 

given under fasting conditions is approximately 50-60%. Studies using 

single oral doses of metformin tablets of 500 mg and 1500 mg, and 850 

mg to 2550 mg, indicate that there is a lack of dose proportionality with 

increasing doses, which is due to decreased absorption rather than an 

alteration in elimination. FOOd decreases the extent and stightly delays the 

absorption of metformin. as shown by approximately a 40% lower peak 
.. •,. I 

concentration and 25% lower ALIC in plasma and a 35 minute prolongation 

of time to peak plasma conceiltlation following adminiSllBlion of a single 

850 mg tablet of mettormin with food, compared to the same tablet 

stiei19d1 administered fasting. The clinical relevanee of these decreases is 

uiknOwn. 

o.:.m1>11r 29, 19114 - 7 -



REVISED PACKAGE INSERT 

GL.UCOPHAGP (mall'urmln hydrochloride tableta) - 500 mg end 850 mg 

Distribution: 

The apparent volume of distribution (V/F) of metformin following single oral 

doses ot 850 mg averaged 654 ± 358 l. Metfonnin is negUgibly bound to 

plasma proteins in contrast to sulfonylureas which are more than 90% 

protein bol,;nd. Metformin partitions into erythrocytes, most likely as a 

function of time. At. usual clinical doses and dosing schedules of 

GLUCOPHAGE, steady state plasma concentrations of melfonnin Dl1' 

reached within 24-48 hOurs and are generally < 1 pg/mL During controlled 

clinical trials, maximum mettormin plasma levels did not exceed 5 pg/ml, 

even at maximum doses . 

.,...boli•m and Blmlnmlion: 

.. ·~ I 

Intravenous single-do9e studies in normal subjects demonstrate thal 

metformln Is excnded unchanged in the urine and does not undergo 

hepatic metabolism (no metabolites have been ider 1tilied in humans) nor 

biliary exaetion Renal clearance (see Table 4) is approximately 3.5 times 

greater than aeatirlne clearance which indicates that tubular secretion Is 

the major ~ of melfonnin elimination. Followlng oral administralion, 

eppimdmately 80"- of ht abaorbect drug is elimlnllled via the renal roubt 

wllhin the llr8t 24 ho&n, wilh. plasma ellmillBlion half.lfe of approxlmalBly 

8.2 hou'8. In blood, the aiminldion half.Ira ill appl'Ollimallll 17.8 hounl, 

suggtl8ling that the erythn:x:yt9 mm may be a compartment of 

distribution. 

-8-
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GWCOPHAGEe (INllfonnin hjdaarHOildct •r!til)-1119..,....-iwrl•, · · 
. . ' '·'' ··•·· ~ Y'~~f[t~i < 'irtl~; 

Spliclal Populdons: 
\ --, _•_,_:;.• .. 

_.. the presence of normal renal flwlclion. there are no differences ~ 

. single or multiple dose phannacokinetics of metfonnin between diabetics 

and nondiabetlcs (see Table 4), nor is there any accumulation ofmetfonnin 

in either group at usual clinical doses.. 

ln subjP;..15 with decreased renal function (based on rneasand creatinlne 

clearance), the plasma and blood half-life of metformin is prolonged and 

the renal clearance is decreased in proportion to the decrease in creatinine 

clearance {see Table 4) . 

.. Hepatic lneulllciency: 

No pharmacokinelic sb des hava been conducted in subjects with hepatic 

insutlk:iency. 

Oac:embw 28, 11184 -9-



llmllad data from . CX1111NJl1d pharmllcoldnell llud111 cf mdlfoimln in 

....,,, elderlr ~ •iggut that llCllal pllllma C'll ance .. dlQ I Hid, 

the half.Me ill prolonged and c_ la lncseesed, camparad to heallhy young 

... ·J.;.; .. IF .·· 
' . 

' 

,.;t!Jbjacls. From thell8 dlla, it appars 1hal the dw1g8 in ·11'1idlfunnin •· 

. pharmacokinetlca wilh aging Is psimarily~,ferbyad~ In~ 
, 7;l ~y,' 

b1ction (see Table 4). , 

No phannacokinelic •Idles have.,...~ in P911••1c •lbjeda. 
' . o: . 

Melhmin pharmllcoldnellparameterscld nat'Alfere:..~1nc1ao111c 

ll1d ~ •it;ed• when ••JDll accorcllig to gendlr" (mallls = 19. 

females • 18). Sim"'• ly, In cxw•oUed clnical lllrf11 In palielll8 wllh 

• •• ,NIDOM, the anllhypefgpnlc elfec;tClf.GLUCOPHAGE.w ~In 

nllll• and .. , .... 

RU.I 

··; 

-~~ 
' ,_'.;}-~' 
, ~;r·¥ 

' <~_: 
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REVISED PACKAGE INSERT 

GLUCOPHAGEa (IMllfunnln hydrachlaricM blbl•) - 500 mg end 850 mg 

Table 4. Select Mean (:t S.D.) Mettorrnin Ph•rmacolrinellc Parameten 
Following Sinai• or Mulllple Oral Doen of GLUCOPHAGE 

.... ,, al Gnaup.; GUJCOPHAGE 
c • 1._"(ln) -fprJ/n) ._. (nulnbw ol •lbl all) 

HNllhy, nandlllbellc ......._: 

500 mg SD" (24) 1.03 (±0.33) 2.75 (±0.81) 

ll!!(J mg SD (74)" 1.80 (±0.38) 2.114 (±0.82) 

850 mg Li.d. fDr 19 doMltl (9) 2.01 (::1:0.42) 1.79 (::1:0.94) 

Adulla wlh NIDDM: 

850 mg so (23) 1.48 (±0.5) 3.32 ( :!: 1.118) 

850 mg I.id. fDr 19 do&.,/ (9) 1.90 (±0.62) 2.01 (± 1.22) 

Elderly', h· ... llCllid'st ... edub: 

85C mg so (12) 2.45 (±0. 70) 2.71 (±1.05) 

R ............ w' .. ·850mgSD 

Miid 1c1..: 61-!IO ml/min) (5) 1.86 (±0.52) 3.20 (;1:0.45) 

Mclderll .. (CL,. 31-tiO ml/min) (4) 4.12 (:tl.83) 3.75 (±0.50) 

s.v.ra (CL,. 10-30 mVmln) (6) 3.93 (:t0.92) 4.01 (:t1.10) 

• - All doue glWln faatlng ax~ lhe !ht 1e doala al lh8 mulllple dole allldles; 
! Pt!tlkplaalnaca•teelbllllun; 
c - Time ID peak plama concenllallan; 
•.so.-.dole; 

....... 
Cl wace - ) 

800 ( :t 132) 

552 (:t 139) 

642 (::1:173) 

491 (:t 138) 

5liO (:t 180) 

412 (:tS8) 

384(:I:122) 

108 (±57) 

130 (±90) 

• - Com&llilllll - ..... 89 ,,,..,,., Oil - studiel: - • 32 y.lllS ,....,. 23$ Wfll) • 
• - IClrlOlllc 8llrdy dw foluwlliQ doee 19, glvert '-ting. 

• - Eld9¥ ••• *· - .. 71 ~ 111111111511 ,_,. 
• -ct. • a II Iii• m.u- narmdmd to bady _....,. 11111.73 m•. 

- 11 -
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REVISED PACKAGE INSERT 

GLUCOPHAGE9 (metfonnln hydrochloride tllblebi) - &GO mg and 150 mg 

INDICATIONS AND USE 

GLUCOPHAGE (metfonnin hydrochloride table!&), as monolherapy, is indicated 

as an adjunct to diet to lower blood glucose in patients with NIDDM whose 

hyperglycemia cannot be satisfactorily managed on diet alone. 

GLUCOPHAGE may be used concomitantly with a sulfonylurea when diet and 

GLUCOPHAGE or a SUll'onylurea alone do not result in adequate glycemlc control. 

In initiating treatment for NIDDM, diet should be emphasized RS the primary form 

of treatment. Caloric restriction and weight loss are essential in the obese dabellc 

patient. Proper dietary manaoei• ient alone may be elfeCtive 1n controlling the 

blood glucose and symptoms of hyperglycemia. Loss of blood g!ooose control 

in diet-managed patients may be transient, hJ:I requiring only short-term 

pharmacologic therapy. The importance of regular physical activity should also 

be stressed, and cardiovascular risk factors should be identilied and corrective .. . ... 
meas&ns taken where possible. If this treatment program falla to reduce 

symptane tJnd/OK blood gl!JcOae, the ua of GWCOPl\iAGE alone or 

GLUCOPHAGE plus a tlUlonyUea lhould be coelllicfesed. 

If, after a suitable trial of tuch tr881111an1B. gluoata co11111u1 atlW ha not .,_. 

achielled. CUlllicialatial I should be given to the Ul8 cl insulin. .Jl.q1ftl81il8 lhauld 

be based on regular Clinical and laboratory evaluations. 

Deciimbet 211. 111114 - 12 -
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REVISED PACKAGE INSERT 

GLUCOPHAGe- (melformln hydrachlortde tml ... ) -500 mg and 850 mg 

CONTRAINDICATIONS: 

GLUCOPHAGE is contraindicated in patients with: 

.~. Renal disease or renal dysfunction (e.g .• as suggested by serum creatinine 

levels ~1.5 mg/dl [males], eel .4 mg/dl [females) or abnormal creatinine 

clearance) which may also result from conditions such as cardiovascular 

coUapse (shock), acute myocardial infarction, and septicemia (see 

WARNINGS and PRECAlmONS). 

2. GLUCOPHAGE should be tempararily withheld in patients undergoing 

radiologic studies involving parenteral administration of iodinated contrast 

materials. because use of such products may result in acute alteration of 

renal function. (Se6 also PRECAUTIONS). 

3. Known hypersensitivity to metrormin hydrochloride. 
.. •-. I 

4. Acllt8 or chronic metabolic acidosis. including diabetic: ketoacidosis, with 

or without c:oma. Diabetic kaloacidosi9 should be treated With Insulin. 

Oecembclr 29, 1984 - 13 -
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REVISED PACKAGE INSERT 

GLUCOPHAGE• (melfonnin hydraddoride tableta) -500 mg and 150 mg 
I 

WARNINGS 

lM:tlc Acldosi9: 

Lactic •c:idasi• is • ,..., but eerlaus, meblbollc complication 

that C9n omar due to 111.Uormin ac:c:umullltion during .,_bnent 

with GWCOPHAGE; .._, it occurs, it is bltal In epproximm.ly 

50% of ca..._ a..ctlc 9ddoli• may aleo occur in ••llOCietion 
with • number of paltlOphpiologlc conditions, including 

diabetes melltue, Md whenever th8nl is algniftcant tissue 

hypopet hmlon and hypowniL Lac:tic: ac:idosle le chanlr:tertzed 

by elev9ted blood lectate ...,.I• (>5 mmol/L). decus1ed blDOd 

pH, electrolyte dislurbmc:es wllh an increased anion gap, end an 

inctessecl lac:blte/PJRN9ht ratio. When melfDnnin ie implkated 

\ as the cauM of lac:tlc ac:idosia, metfotmin plllSlllll levels >5 

119/mL are genGnJlly found. 

l'he reported incidence of 18ctic ac:idosi• ·in p111ienl9 receiving 

mettarmln hydroc:hlorlde is wry low (mpproximately 0.03 

• .• qaiaa/1,000 patient-yura, with approximately 0.015 blbll 

c111e/1,000 pali91d-,_.). Reported ca111 U.. oc:c:urred 

primarily In diabetic Pidi&i•te with elgnillCMt renal llllUfllciency, 
Including bolh lnlrinelc ...... dl1 ........ ,..... hypoperl'L: ..... 

often in the eelllng of ...,..pie oor.oomltent mediClll/surs;lcrl 

Oeumbw 29, 1994 - 14-



REVISED PACUGE IN!:."tr 

GLUCOPHAGE• (melfurmin hydrochloride t.111.ts) - 500 mg lllld 850 mg 

problems and multiple canaomilant medications. Tbe rillk of 

lactic acidotN• lncre .... with the degree of renal dysfunction 

and the patient'• age. The risk of IKtic acidosi• mey, therefore, 

be signiflcenUy decrnsed by regular monitoring of renal 

function in patients biking GLUCOPHAGE and by u .. of the 

minimum 8ffectlve doee of GWCOPHAGE. In addition, 

GLUCOPHAGE •hould be promptly withhold in the presance of 

any condition ...oc:i8ted with hypoumla or dehydration. 

Bec.u• impaired hepatic function may signlficenUy limit the 

ability to deer lactate, GLUCOPHAGE should generally be 

avoided in patients with clinical or lllboralory evidence of 

hepatic di ...... Patients should be cautioned against exC1;;aive 

alcohol intake, either acute or chronic, wt1en taking 

GLUCOPHAGE, since alcohol potentiales the effects of 

metformin hydrochloride an lactate metabolism. In addition, 

GLUCOPHAGE should be tempanariiy discontinued prior lo any 

4 
•• ~cular radioconlraet study end for any surgical procedure 

(see also PRECAUTIONS}. 

0-ber 29, 1994 - 15 -



REVISED PACKAGE INSERT 

GLUCOPHAGEe (metfonnin hydroc:hlorlde tabl•) - 500 mg lll'ld 860 mg 

Tbe onMI or Ide acldom• often Is eublle, 8lld ~led 

only bf nonspecific eymptame 9'ICh n mallliH, myelgl•, 

respiratory di•rea•, lncreeeing somnolence end nonepeciftc 

llbdominel dietrea. There may be allWieted hypolhermill, 

hypoleneion lll'ld nt8i9l9nt bnldpl1h~miu with men marked 

llGidoeis. The pllllent and lhe p.tienl's pllplcien must be...,. 

of the pae1ible import.nee of 9'ICh symptome lll'ld the patient 

ehould be instructed IO notify the phyllciM lmmedlldely If llwy 

occur (eee also PRECAUTIONS). GWCOPHAGE Uoukl be 

withdrawn IHttil the sitUlllion i• clllrified. Serum eler:llDlytn, 

kelones, blood glUIOOlltl mnd, If Indicated, blood pH, .......... 

and even blood metformin level• may be UAIUI. Once• patient 

is stablllzed on any dose 19'191 of GWCOPHAGE, galrointe.tinal 

symplom8, which are common during lniliellon al u..py, .. 
unlikely to be drug '91atad. Liter occurrence of a••lrointeetinal 

llJlllploms could be due to lactic llCidoeie or olhar Ml'IOUll 

dlaeese. 
·~ I 

L..ewele or fating wnoue plama 1Kiat9 llbaw the upper llmlt or 
nonm1butImthM5mrnoULIn119il1nt9 taking GWCOPllAGE 

do not MC8nr'ly lndlC1119 lmplndlng laalle Pda II lll'ld may 

ee-nbm 21, 1114 • 16 -



REVISED PACKAGE INSERT 

G._UCOPHAGEe (melfonnin hydrachloride Dbl•) -500 mg 9nd 860 mg 

be upleinabl• by on.r llMICllmliMI•, •uch .. paarty c:ontroll9d 

diaelell ar obMlty, vlgoroU8 phpical eclivlty or lllchnlcal 

probhlm• in umple handling. (See al80 PRECAUTIONS.) 

Lactic acld09i8 8bould be suapect9d in any dlllbelic patient With 

metnollc ac:iclolli• lec:king evid9nCe of ketoacidosls (lcelonuri• 

and k•ton•mlei). 

Lactic aicido.i• ia • medical emwgency dwt mU8t be treated in 

a hoapitel Mlllng. In a palin with lactic ac:lda.i• who I• taking 

GLUCOPHAGE, tM drug 9hould be dilCClfttlnued immediately 

and gwineral •upporliv9 meaeures promptly inatituted. eec.uee 

melfOnnin hydrochloride i• dlalyzabl• (with • c:ie..nce of up to 
170 ml/min und« good hemodynamic condition•), prompt 

hemodl91y8i9 la r900mmend9d to correct the KidOlti• and 

remove the ~t.cl metfonnin. Such management often 

• . • ,..Ill .. In prompt niverul ot symptoma Md recavery. (se. el•o 

CONTRAINDICATIONS and PRECAUTIONS). 

- 17 -



REVISED PACKAGE INSERT 

GLUCOPHAG£9 (rn•lfonnln llydrachlorkle ...., ... , ·- 5IJO mg mcl 850 mg 

SPFCIAL WARNING ON INCREASED RISK OF CARDIOVASCULAR 
MORTALITY: 

The Hmlnhlb•llon of or9I anlld'-11110 drup '- ...,. '9port9d IO be 

·~•llOdalld wilh Ina 11111 mnllova•"" lllONlity • compml8d to.,_.,...,.. 

with dlel llone or dlel p1Ua lnlulln. Thia ....mg 19 m11d on die ldudy 

conduclld by lhl UnhMceily Group DWn'11 PlogrM'I (UGDP), ........... 

proepecllw clinic91 tNI d11igned to .wll -. tM lftl lwen111 or gh.c 1 r 

IOWing dftl99 in ............ or d...,. ... v11 = *' GOlllpllcmlol• in,..._ ... 

wllh non-1 ..... n-dependenl ........ The 8ludr lnvohld 1fl'D .............. 

were ,..n11am1y 111t1111C1 tea one of nve trulmlftt graupe (Dfe.111111, 19 

(Suppl,2):747-830, 1970; DM•111., 24(Suppl1):85-184, 1175). 

The UGDP NpCNtM a.t ......... .,_....far 5to8,...wilh dl1t pl .. a n.8d 

doee or tDlbulmnlcle (1.5 g per dllY) or dlel plue • fiud dw of pMilfwlnln 

llm• II.a or ,_., .... 1r1 1 d --. dill alone. .....,.,. In dlM ntlnuatlon o' 

bolh 1h111 lrall1w• In die UGDP llUdy. T01811M1...., _ lnCii•111 In 

bolh._taaunr •Id• .... ,._,~ ... .-..an111•1nct1111-

1w1111~ •'t 1tgnilarnlln ... pbw111N1n1Mr111 1.,..... D11phe Da ilro••WJ 

rllpldlng .. 111 P'•ln'lanal8'111,....... .. llndl,..Clf .. UG .. • <r 
proutde - ............ ,., .... ···- The Pll•ll lltauld • lnlDnn•d 
or .. potMllal ....... nnlftla of GL.UCOPllAGE 81ld ............. 1 •• 

oftlw9py. 

Dulfl'lllwa.t• -18-
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REVISED PACKAGE INSERT 

GLUCOPHAGE9 (metronnln bydracldClrlcle WW.) --500 1111 Md 850 1111 

Allhough only one drug In the 1Ulfanylur•• cmigory (.tolbUblmid•) Md one 

in the biguanlde category (ph•1fGnnin) _. Included In thle etudy, II Is 

prudmd from • ....., ........ ldnt to .................... ...,...., llPPIY 

to other nileled o,.. •nlldlabellc drup. In view of the elmllarltin In mode of 

action and dlemical slruCIUr8 wong Ill• druge in ..all ~1f91oiY. 

PRECAUTIONS 

G.,...: 

Mocdtaring or,.,... funclian - GWCOPHAGE is knOwn to be substantially 

exaeted by the kidney, and the risk of mettormin accumulation and lactic 

acidosis increases with the degree of impairment of renal function. lhuS, 

palie."1t6 with serum creatinine levels abcNe the upper limit of normal for 

their age should not receive GLUCOPHAGE. In patients with advanced 

age, GLUCOPHAGE should be caretully titrated to establish the minimum 
4 .,. I 

dcl8 for adequate glycemic ell8d, bli'..cause aging is •ssociated with 

reOa.d renal tundlon. In l!'!o.iy ji8tia 11&, renal 1'.f1ctlon should be 

mDllihofed nlQUla!'!'; W1d. gerwaly, GlUCOPltAGE !lhould not be litral8d 

1" ·me maximum dole ( ... DOSAGE AND ADMNSTRATION). 

- 19-



REVISED PACKAGE INSERT 

GLUCOPHAGEe (melfannln hydrochloi..te teN11&) - 000 mg end 850 mg 

Before initiation of GLUCOPHAGE therapy and at least annually ltlereafter. 

renal function should be assessed and verified as normal. In patients in 

whom development ol renal dystuncllon is anticipated, renal function 

should be assened more frequently and GLUCOPHl\GE discontinued If 

evidence of renal impairment is p1esent 

u.. of cancomilmd medk:8tion9 thml 1MJ llllect nanal function or 

inetromtin dl8flOllilion - Concomitant mecication(s) that may af'8ct renal 

tunction or result in significant hemodynamic change OI may lrd&Fere wllh 

tha disposition or GLUCOPHAGE. such as callonic drugS that are 
eliminated by renal tubular secretian (See Drug lnleractions), should be 

used wfth CS! "kJn, 

mmmple, ltibWU91_. W'D111'9m• liilla•IOUI -· 

engiogntphv~ .rid .caane with cantrat ....-..11) - Para111aal contrast 

• • • $1udies with iO:finated 1 :iaterials can lead to acuto renal failure and have 

~ •118"'Cia'8d with 18ctic acidosis in palienls receiving GLUCOPHAGE 

( .. CONTRAINDICATIONS). lhei ..... in plll Ila in whom ""I such 

ltUdy is planned, 1GLUCOPHAGE et10U1c1 be wllhhald far et 19.c 48 houra 

prior to. end .... "°'" IUbeequent to. lhe procld., end .... •iMll• llld odt 

dllr rer.a fur"*" tm tMiart,. ••• run ll1d ~to be nonnaL 

-20-



REVISED Pl\CKAGE INSERT 

GLUCOPHAGE9 (metfarmin hydrochloride tablets) - 500 mg and 850 11111 

Hypoxic mtea - Cardiovascular collapse (shock) from whatever cause, 

acute congestive heart failure, aarte myocardial infarction and other 

conditions characterized by hypoxemia have been a..~atecl with lactic 

acidosis and may also cause prerenal azotemia. When such events occur 

in patients on GLUCOPHAGE therapy, the drug should be promptly 

discontinued. 

SUrgic:al proradurn - GLUCOPHAGE therapy should be temporarily 

suspended for any surgical procedure (except minor procedures not 

associated with restricted intake of food and fluids) and should not be 

restarted until lhe patient's oral Intake has resumed and renal function has 

boen evaluated as normal. 

Alcohol int.Ice - Aloohol is known to potentiate the effect of metformin on 

lactate metabolism. Patients. therefore. should be warned against 

excessive alcohol intake, acute or chronic, while receiving GLUCOPHAGE. 
1 ·~ I 

ldlpelr9d "9paUc funcUon - Since impaired hepatic function has been 

assodated with some C8W of l8Ctic acidosis. GLUCOPHAGE shoc.lld 

generally be avoided in paliel its with clnical ·:Jlt laboratory evidence or 
hepatic dsease. 

- 21 -
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REVISED PACKAGE INSERT 

GLUCOPHAGEe (1118ltonnin hydroc:hlarkle tableta) - 500 mg and 850 mg 

Vlblmin B,2 ,.,,.,. - A decree~.-.., to subnonnal levels of previously nonnal 

serum vitam!r. B,2 levels, without clinical manttestaiions, is observed In 

approximately 7% of patients receiving GWCOPHAGE in controlled dinical 

trials of 29 wweeks duration. Such decrease. possibly due to interfel ei ice 

witti 8 11 absorption from the B.,-intrinsic factor complex, is, however, very 

rarely associated with anemia and appears to be rapidly reversible with 

disconlinuation of GLUCOPHAGE or vitamin 8 11 suppleme11!.atlon. 

Meas..nment of hematologic parameters on an annual basis is adlrised in 

patients on GLUCOPHAGE and 81PJ apparent abnormalities should be 

appropriately investigated and managed (see laboratory Tests). 

Certain individuals (those with inadequate vitamin B,z or calcium intake or 

absorption) appear to be predisposed to developing subnOrmal vitamin 8,2 

levels. In these patients, rOUline serum vitamin B,2 measurements at two­

to three-year intervals may be useful 

• •1 I 

Chmge in cllnlcel ...._ of prewiou9ly conbollecl dlebdc - A diabetic: 

patient ~ well c:onbulled an GLUCOPHAGE who devetlps; 

labolalOiy abnormaltlea or c:lulcal lllneee (eepec:ialJ vegue and poorl!i• 

dellil8d ._) lhould be 81'8"!ftct promptly for ewtdence of ha!Oilddaetli 

or lactic llddoala. &all.mllon llhcM.lld Include -.... 111 .,..,..,_ .-Kl 

k8toi1eS. blood glllCD88 and, if irdh:ated, bloQdpH, llCW&, pyruva111,8f1d 
• ,.~, > 

a-nb9raa,111M - 22 -
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REVISED PACKAGE INSERT 

GLUCOPHAGEe (metformin hydrochloride labl ... ) -500 mg mncl 850 mg 

mettormin levels. ff acidosis of either form occurs, GLUCOPHAGE must 

be stopped immediately and other appropriate corrective m~JllSures initiated 

(see also WARNINGS). 

Hypoglycemia - Hypoglycemia does not <>eaJr in patients receiving 

GLUCOPHAGE alone under usual cirwmstances of use. but could occur 

wt.en caloric intake is deficient, when strenUOU!J exercise is not 

compensated by caloric supplementation, or during concomitant use with 

other glucose-lowering agents (SUCh as sulfony'lurea'3) or ethanol. 

Elderly, debilitated or malnourished patients, and those with adrenal or 

pituitary insuf!iciency or alcohol intoxication are particularly susceptible to 

hypoglycemic effects. Hypoglycemia may be difiia.ilt to recognize in the 

elderly, and in people who are taking beta-adrenergic blocking drugs. 

Lo .. or control of blood glucose: - When a patient stabilized on any 
'4 ... I 

diabetic regimen is exposed to stress such as fever, tral.nla, infection, or 

ugery, a temporary loss of glycemic control may occur. At. such times, 

it may be nee s & "Y to withhold GLUCOPHAGE and temporarily administer 
- -···-----

insulin. GWCOPHAGE may be reinstituted after the awte episode is 

reaolved. 

The effectiveness of oral antidiabetic drugs in lowering blood glucosa to a 

targeted level decreaSes in many patients over a period of time. This 

-23-
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REVISED PACKAGE INSERT 

GLUCOPHAGEe (melfannln hydrochlorlde tableta) - 500 mg and 850 mg 

phenomenon, which may be due to progression of the underlying disease 

or to diminished resp0nsiveness to the drug, is known as secondary failure, 

to distil iguish it from primary failLn in which the drug is inef1ecllve during 

initial therapy. Should secondary failure <>Ca.Ir with GLUCOPHAGE or 

sulfonylurea monotherapy, combined therapy with GLUCOPHAGE and 

sulfonyUea may result in a response. Should secondary failure occu with 

combined GLUCOPHAGE/Sulfonybea therapy, ii may be necessary to 

initiate insulin therapy. 

lnfOl'IMtion for Pmienl9: 

Patiel ns should be informed of the potential risks and advantages or 

GLUCOPHAGE and of alternative modes of therapy. They should also be 

informed about the importance of actierence to dietary instructions, of a 

regular exercise program, and of regular testing of blood glucose, 

glycosylated hemoglobin, renal function and hemalOlogic parameters. 
.. •"II I 

The risks of lactic acidoeis. its symJ)llDms. and condition& that predl8pme 

to it& devlllopment, a n01eC1 In Iha WARNINGS and PRECAUTIONS 

sedloi IS shourd be explained ID Plda'D. Pati&I dS should be advised to 

dlaconllnue GLUCOPHAGE lnmedl*'Y and to promplly notify their health 

practi1101W if unexplainec:t hyperVantilalion, myalgla. male!se. lR'8l.'8I 

somnolence or other nonspecific symptoms OCCU". Once a patient is 

stabilized on any dose level ot GLUCOPHAGE, gastrointastil'll'I symptoms, 

Oecenibllr 21, 191M -24-



REVISED PACKAGE INSERT 

GLUCOPHAGee (melfannin hydrochloride lat·leta) - 500 mg end 850 mg 

which are common during initiation of therapy, are untikely to be drug 

related. Later occurrence ot gastrointestinal symptoms could be due to 

lactic acidosis or olher serious disease. 

Patients should be counselled against excessive alcohol intake, either 

acute or chronic, while receiving GLUCOPHAGE. 

GLUCOPHAGE alone does not usually cause hypOglycemia, although it 

may occur when GLUCOPHAGE is used in conjunction with oral 

sulfonylureas. When initiating combination therapy. the risks of 

hypoglycemia. its symptoms and treatment. and conditions that pr~iapose 

to its development should be explained to patients. 

Laboratory Tnla: 

Response to all dabetic therapies should be monitored by periodic 

• . • rreasurements of fasting blood glucose and glycosylated hemoglobin 

levels, with a goal of decreasing these levels toward the normal range. 

During initial dose titraliou, fasting glucose can be used to determine the 

therapeutic reapanse. lher11afler, bOlh gluCDSe and glycosylated 

hemOglobln should be mc:r.itored. Measuremflnlll Qf glyco6ylated 

hemO(Jlobin may be especial!y ~ for evaUding long-term CUI lbol (tee 

also DOSAGE AND ADMINISTRATION). 

~- 28, 19!M - 25-



REVISED PACKAGI! INSERT 

GLUCOPllAGEe (metformin hydrachloride 1Nle19) - l\00 mg and 850 mg 

Initial and periodic monitoring of hematologic parameters (e.g., 

nemoglobinlhemaroait and red blOod ceu indices) ani-i renal fundion 

(serum awlit ine) should be performed, at least on an annual basis. While 

megaloblastic anemia has rarely been seen wilh GlUCOPHAGE therapy, 

if this is eu&pected, vitamin 8 12 deficiency shOUld be excl•ided. 

Drue lnterllctione: 

Glyburide: In a single dose interaction study in MDOM subjeds, co­

administration of mdlbmin and glyburide did not resut in any changes in 

either medurmin pharmacokinetics or phannacodyrwnic. Deaeases in 

glyburide AUC and c_ were observed. but were highly variable. The 

single-dose nature d this study and the lade of mrrelation beh""8n 

glyburide blood levels and pharmacodynamic effeds. makeS the clinical 

significance of this interaction uncertain (see DOSAGE AND 

ADMINISTRATION, Concomitant Glucophage and Oral Sulfonpgea 

4 • ~ ThetaPY>· 

Furoelmlde: A 1ing1M1me. metbmln-furaMll1ide dNg ~ $4&.ldy In....,, •i"iM:ll demOr'lilllAd ... phMMc:old!~ ........... olbalh 

ccrnpcunds W9 alleceiid by co-e.!11Ul liallllllon F'-"111 mtdll II IO•eed .. 

noelfol'mln plr 1 ••end blood c_ by~ end blood MIC by 15'5. wllhaut 

any eiglllllcent dllllige In melfumlln ..... CllF 8"C8. wt.\ adminlafered 

with melfonnln, the c_ and AUC ol tumaunlde went 31% and 12" 



REVISED PACKAGE INSERT 

GLUCOPHMlE• (metfonnln hydrochloride lllbl•) - 500 mg and 850 mg 

smaller, respectively, than when administered alone, and the terminal half­

life was decreased by 32%, without any significant change in furosemide 

renal clearance. No information is available about the interaction of 

metformin and furosemide when co-administered chronically. 

Nifedipine: A single-dose, metformin-niledipine drug interaction study in 

normal healthy volunteers demonstrated that co-administration of nifedipine 

increased plasma metfonnin c_ and AUC by 20% and 9%, respectively, 

and increased the amount excreted in the urine. T _ and half-life were 

unaffected. Nifedipine appears to enhance the absorption of metformin. 

Metfonnin had minimal effects on nifedip11"!c. 

Cationic Drugs: Cationic drugs (e.g., amiloride, digoxin, morphine, 

procainamide, quinidine, quinine, ranitidine, triamterene, trimethoprim, and 

vancomycin) that are eliminated by renal tubular secretion theoretically 

have the potential for interaction with mettonnin by competing for common 

renal tubular transport systems. Such interaction between melformin and .. .. ' 

oral cimetidine has been observed in normal healthy volunteers in both 

single- and multiple-dose, mettormin-cimetidine drug interaction S1Udies, 

with a 60% increase in peak . metfutmin plasma and whole blood 

concentrations and a 40% increase in plasma and whole blood mettormin 

AUC. There was no change in etimination halt-Ille in the single-dose study. 

Metfonnin had no effect on cimetidne phannacokinetics. Atthough such 

interactions remain theoretic-.al (except for cimetidine), careful patient 

December 211, 111114 - 27 -



MVISED PACKAGE INSERT 

GLUCOPHAGet (melfonnin hydrochloride .. bl ... ) - 500 mg and ao mg 

monitoring and dose adjuslmn Of GLUCOPHAGE arvj/or the interfaring 

drug is recommended in p8liei •IS Who are taking cationic medications that 

are excnited wa the proximal renal tubular wa etury ayatum. 

Other: Certain drugs tend to produce hyperglycemla and may lead to loss 

Of glycemlc COi illol. 1hese drugs include thiazide and other ciU1'811c&. 

cortico&tetOids. pllenolhiazines thyroia pr'41rts, est! ager IS, oral 

comacepti,,., phenyloin, nicotinic acid. sympathomirnetics. calclLm 

dtannel blocking drugs. and l&oniazid. When such drugs are administered 

to a patient receiring GLUCOPHAGE, the patient should be closely 

observed ID maintain adequale glycemlc conlrOl 

In healthy volunteers, the phannacokinetics of metformin and propranolol 

and metbmin and ibuprofen were not affeded when co-administered in 

sirlgia-dose intlll'adion studieS. 

Metformin is neglig1olv bound to plasma proteins and is, thtiiebe. ler.s 
4 ... t .. 

lkely to interar.1 with highiy protein-bcUld drugs such as sallqilatas, 

-..fonamideS. chlorarnphllicol. ana ~ a compenld to the 

aullanylur98a, which .. .-111....., baLRt tc wum ptcAelnl. 

Lorig-term carclnogenic:ity atuclae taa been pelanned In nr.&s (doeing 

duration al 104 W881'9) and mice (doeing dur8liOn of 91 . llllka) el dalllP 

o-ni- 211, , .. -28 -
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REVISED PACKAGE INSERT 

GWCOPHAGEe (melfonntn hydrocblorlde 181Hta) -500 mg Md 850 mg 

up to and including 900 mg/kg/day and 1500 mg/kg/day, respectively. 

These dOses are both approximately three timee the maximum 

recommended human daily dose on a bOdy surface area basis. No 

evidence of carcinogenicity with metformin was found in either male or 

female mice. Similarly. there was no tumorigenic potential observed with 

metfOnnin in male rats. However. an Increased incidence of benign stromal 

uterine polyps was seen in female rats treaflld with 900 mg/kg/day. 

No evidence ot a mutagenic potential of metfurmin was found in the Ames 

test (S. typhimurium), gene mutation test (mouse lymphoma cells), 

chromosomal aberrations test (human lymphocytes), or in-villa micronuclei 

formation test (mouse bone marrow). 

Fertility of male or female rats was unalfec:ted by metfonnin administration 

at d08eS as high as 600 mg/kg/day, or approximately two times the 

maximum recommended human daily dose on a body surface area basis. 

1 ., I 

P.......,..:y Cal9goi 'I B. Safety in pregnant warnen has not been 

establlahed. Metformin wea not teralogenlc in ra1a and rabbit9 at doses up 

to 600 mg/kg/day. a about two times the maximum recommended human 

daily dose on a body surrace area basis. Detennination of fetal 

o-t1IMI 211, 19114 -~-



REVISED PACKAQ~ INSERT 

GLUCOPHAGE• (!Mlfonnin hJdrochlarid• IHlsls)-500 "'I Md 850 mg 

concentrations demonstrated a partial placental btvrier to metformin. 

Because animal reproduction studies are not always predictive Of human 

response, any decision to use this drug should be balanced egain9t the 

benefils and risks. 

Bec81ise recent information suggests that abnotmar blood gli!C08e lewals 

during pregnancy are associated With a higher lncldence of congei lltal 

abnonnalities, hn is a consensua among experts that insulin be used 

during pregnancy to maintain blood gll 1Caee levels as dose to normal es 

possible. 

Studies in lactating rats show that matfonnin is emeted into ml• and 

reacheS levels comparable to thole In p•s 1 ma. Similar studlea have not 

been conduc:ted in nursing molhin, but caution should be aerdsed in 

such patients, and a decision should be made whether to di&COnllrut . .. .. ' 
nursing or to disCOnlinUa the drug, taking inlo aa:ount the importance al 

the drUg to the mall•. 

PedlsblcU.: 

Safely and ..n.c:tMnm In children have not been •''tl1hee1. 9'1!11• In 

maturity-onset clabetes al the yaung (MODY) have not ~ c:onducted. 

a-ni.a,1114 -30-
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REVISED PACKAGE INSERT 

GLUCOPHAGEe (nNdlormin hydroahlorlde 111111 ... ) - 500 mg 9nd 810 mg 

Gerimrlc UM! 

Controlled cinical studies of GLUCOPHAGE did not include sulftcient 

numbers of elderly patiei llS to determine whether they respond dltferently 

from younger patients, allhough other repe>rted cinical experience has not 

idenlified ditreiences in responses between the elderly and younger 

patients. GLUCOPHAGE is known to be substantially excreted by the 

kidney and beca• •se the risk ol wious adverse reacdons to the drug is 

greater in palienls with impaired renal fu"lction, it should only be used in 

patients with normal renal function (see CONTRAINDICATIONS, CLINICAL 

PHARMACOLOGY. Pharm8c0kinetics). Beall ISe aging is assc>ciated with 

reduced renal function, GLUCOPHAGE should be used with caution as age 

increases. care should be taken in dose selection and should be based 

on careful and reg1.1lar mentoring or renal function. Generally, elderly 

patients should not be titrated to the maximtJ111 dose of GLUCOPHAGE 

(see also DOSAGE ANO ADMINISTRATION). 

.. •... I 

ADVERSE REACTIONS 

Ll'Cllc Aalr'n1l1: See WARNINGS, PRECAUTIONS end OVERDOSAGE 

Sectiot"'IS. 

Gt 1bain11 a'llMI Rt•i:llo.-.; GastroinlllStil'lBI symptcmS (darrhe9. "'"re•, 

vomiting, abdominal bloating. flatularice, and anorexia) are the moat 

common reactions to Gl.UCOPHAGE and are approximately 30% ITIOl'8 

- 31 -



REVISED PACKAGE INSERT 

frequent in patients on GWCOPHAGE monaltaapy than In placebo­

treated patiallS, particularly du1ng inillatlon ot GWCOPHAGE ttwapy. 

·.nw aympbnS are aei•aly ll'anlierll and 18GC>he lpOnlllneoUaly cUinQ 

c:onllrutd trwbv1811l Occ rs'mially, temporary dose reduction may be 

useful In COl'1lrOlled trials. GWCOPHAGE was dscontinued due ID 

gn hoilleelinel fllcdoo'll In apprgximatflly 4% ol Plllanll. 

Beca• u gaslrOinten1lna symptoms cblng lherapy iniliellon appa • ID be 

done-i8'8hld, they may be decrented by gradual dose CICalalion and by 

having patiel1m 1ake GUJCOPHAGE wllh meals (see DOSAGE AND 

ADMINISTRATION). 

Aeca• 188 signitlclnt diarrhea and/or vomiting may cai a dehydration and 

p1C1e11al •n otemia. under 8UCh ~. GWCOPHAGE should be 

temporwily c:ll9coi1lnJed. 

• ... I 

Far palient8 Who hawt been etabibed on GL.UCOPHAGE, nonspedllc 

arc• an:t11»r.i IYfl'IPllDn\tl lhaukJ not be...,.._. ID tlWaP1..,.... 
~ 11121 ar llcllc: ecldoria r.. b191-clllded 

t1p1;' l81n11 : Durlnglrll111iondGU9COPllMiElhll9Pt.l4»P*Oidnll'l'V° 

n ol PiJllllill may compllln c:I 111 "'ill'nnn1 or mt' We--. whiCh 

-32-
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REVISED PACKAGE INSERT 

GLUCOPHAGE• (melfonnln hydrachlorid• 18111 ... ) - 500 mg Md 1150 mg 

Denn.tologic RNction9: The Incidence d rashldennatitls in conlrolled 

clnical trills was comparable to placebo for GLUCOPHAGE manotherepy 

and ID sulfonyl&n.1 tor GLUCOPHAGE/allfonybea therapy. 

Henmologlc: (See also PRECAUTIONS). During controlled dinical trials 

ol 29 1Neelis duration, apprOldmately n. ot patients on GLUCOPHAGE 

monothorapy and 61' at patients on GlUCOPHAGE/sullonylurea therapy 

delleloped asymptomatic subnormal serum vt.wnin e,, l«Nels; serum lolc 

acid levels did not decrease significantly. However. only five cases ot 

megaloblastic anemia have been reported with metformin administration 

(none during U.S. clinlca1 studies) and no increased incidence of 

neuropathy haS been observed. 1het9fore, serum B,1 levels should bet 

appropriately monitOred or periodic parenteral ~. supplementation 

c:onsic*ed. 

DRUG ABUSE AND DEPENDENCE: 
4 ... l 

GLUCOPHAGE possssses no pharmacodynamic properties. either primary or 

aeconcwy, which could be expected to lllSUl In abl 118 • a recreational drug or 

addiction. 

Hypoglycemia haa not been seen overt wilh Ingestion of up to 85 grams ot 

GUJCOPHAGE. although lacticacidoaiS haa occurred In such drcumstance8 (lee 

-33 -



REVISED PACKAGE INSERT 

GLUCOPHAGEe (melfonnln hydrochloride tablela) - 500 mg -.. 810 mg 

WARNINGS). Melbmin is dlalyzable ~ .- cllilar8nDe ol up 10 110 ml/min under 

good hflnKX¥wnlc candlllons. Theefote, hllmodial,.il may be useful for 

rernoval of eccumumted drug from palialllS In wham rnelfonuln 01terdolage is 

81 ispected. . 

DOSAGE AND ADMINISTRATION: 

There i& no fiJCed dosage regimen for the management of hyperglycamia In 

diabetes melltua with GUJCOPHAGE cw any Olher pharrnacologlc agert. Dosage 

ol GLIJCOPHAGE must be indivlduaized on the baaia of bath ellettiveness and 

tolerarme, while not exceeding the maximum l'80Qmrriended daily dose of 2550 

mg. GLUCOPHAGE should be given in dvided doe• wllh maa'a and should be 

statted at a low dose. with gradual dose escalation. as de9crlbed tietaw, bolh to 

reduce ~I Side elleds and to permit identification of the mininum 

dose required for adequat9 glycemic C:Ollllul ol the palieR. 

.. •-. I 

During. lnlelrnent initiation and dose titnllion (8811 below, USUAl. STARTING 

DOSE), Wing pie ma ~!COM should be used to del8n1dtll the ttwepeutic 

niepcqe to GLIJCOPHAGE 3l1d iderillft the mlnk'num ellecti"9 dome for b 

patlenl lhereaftlr, gtycoaylHrti hamogktin lhould be measured• lnlalvala of 

approidma181y three manlha. The ........ II IOlll ehould be IO dlJI f Jf bolh 

r.121n1p1ann•glu·arrllldsnaa•Jllalmdhemallabln1etv11to.-.... or,_. 

normal br •PJ'nt lhll lo111:a •111 .. dW Of GLUCOPllMiE, either wi.1 

1.-d u ........_._or in cambli 'li:«i wlll......,....... 
- :M. 



REVISED PACKAGE INSERT 

GLUCOPHAGE• (melformin hydrochlarid• blbleta) - 500 mg and 850 mg 

Monitoring ot blood gh icose and glycosylated hemOglobin will also permit 

detection of primary faiua, i.e.. inadequata lowering ot blood glucoee at the 

maximum recommended dOse of medicalion, and secandary failure, i.e., loss of 

an adequate blood glucose lowering response after an initial period of 

effectiveness. 

Short·term administration of Gl.UCOPHAGE may be suflicient during periods of 

tranSient loss of control in patients usually well-oontrolled on diet alone. 

Uaual Stmting Dou: 

In general, clinically significant responses are not seen et doses below 1500 mg 

per day. However, a lower recommellded starting dose and gradually increased 

dosage is advised to minimiZe gastrointestinal symptoms. 

GLUCOPHAGE 5CIO mg Tllbl•: 
.. • .. t 

The U&UBI starting dose of {;LUCOPHAGE 500 mg tablets is one tablet 

·'J.d., given wilh the morning and evening meals. Dosage !naeases 

should be made in incnimenla of one tablet every week, given in divided 

dcaws, up to a maximum ot 2500 mg per day. GLUCOPHAGE can be 

admin!aten1d twice a day up to 2000 mg per day (e.g., 1000 mg b.i.d. with 

morning and evening meals). If a 2500 mg daily dose i& required, it may 

be better '°'8rated given li.d. w.th meal&. 

~-.·- -35-



REVISED PACKAGE INSERT 

GWCOPHAGEe (Mldfonnin hydrochlorid• tabl•) - 500 mg Md 850 mg 

GWCOPHAGE 850 mg TldJI•: 

The usual starting dole of GLUCOPHAGE 850 mg tablels Is one tablet 

daily, given with the morning meal. Dosage inaw:aes should be made In 

increments of one tablet every OTHER week, given in divided doses. up to 

a maximum of 2550 mg per day. The usual maintenance dose is 850 mg 

b.i.d. with the morning and evening meals. When necessary, patients may 

be given 850 mg ti.d. with meats. 

Tf'IUl8fer from Otilw Anlidlabellc n.r.py: 

Wh •. o transfarring palietlfS from standard oral~ agents other 

than chlorpropamide to GLUCOPHAGE, no transition period generally is 

necessary. What tran&ferring patienl$ from chlorpropamide, care ahould 

be exercised during the first two weel'8 beall ise of the prolonged 1etartion 

of chlorpropamlde in the bOdy. 'eading to overlapping drug ellec1S and 

possible hypaglycemia. 
4 • .,. I 

If pallerda hawt not r11pMded to four weelia of the mexlmun1 '**" Gf 

GLUCOPHAGE moroOll 18i-.py, conaideuation should be giverl lo graduel 

addition of an oral sulfanylunla while continuing Gl.1JCOPH,6GE at th&' 

maximum doae. even If prior prinwy or secondttry failure to a~ 

has occurred. Cllnlcal and phsnnacokinellc drug-drug ililllf8Clion data ... 

-38· 
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· REVlll!D PACKAGE INSERT 

GLl.JCOPHAGEe (melllrwmln hydrochloride ....._> - sao mg and aso mg 

... currendV llV*iiable only for melbmln pq glybu'lde (gllb91clamlde). 

Publllhed dnlcal ii lbmation exists for lhe ..... ol malfunnin with ellher 

chlorpropamide. tolb&Dmida or gllpzlde. NCJ p. lbl1hed dnical lrlarmalion 

exists regarding -concomitant use of melformin with acelohe>camide or 
<"-

Wilh COllCOMitant Gl.UCOPHAl:t:: and sulfonykna therapy, the desired 

control of blood glucose may t fl obtained by adjusting ihe dose of each 

drug. However, attempts should be made to idei 11iry the minimum effective 

dose of each drug to achiew this goal. With concamitant GLUCOPHAGE 

and sulfonyUea therapy, the ri&k Of hypoglycemia •ssoctated with 

sulfonylurea ttaapy continues and may be lna1ased. Appropriate 

precautions should be taken. (See Package Insert of 1he re5118dlve 

sulfonylina). 

.. • • H patiei ds haw not aatiafactorily responded to one to three months of 

f'llCOmitant therapy with the maxiinum dose of GWCOPHAGE and the 

..........,, doee al 11n oral sulonyluraa, inlltltutkln of Insulin therapy and 

~of ttw oral ...... ahQuld be COlllidllad. 

-37-
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.·.]~&EVISED PACKAGE INSERT 
' ~ I 

~~Ee {llldformln htdloctt"'1det t '•bit -sao ma Md llO ma 
!;'.>·. ,, ' 

:1'P1s:•o Mini Pcli1MiJl'G1111: , , 
. -";~:.':'~~1~;! ~_f' 

.-,-., 

.. ... ..~ inllilll and mail• •a doling d Gl.UCOPHAGe ehould be 
:~<~_;. \ .~ -;_',.,;: ,-_h~f;;'t'_' 

. •.·~ ~· ·, .. ·;,;;::*"'°'111 uillh.e In patienlS wlh 9dvanced ege. due to 1119 poll• for 
-~· ·,". ~:f'- .)A,,~·r_ 

· · · ·•· · J;J~e 11rct rena1 tunct1on in this populallor.. Ant da 11ge ect••• •should 
-~···//;! 

. .,-~·-· .'f.l 

f:;.:i. baaed on a careful 111111n•ll ol rwl fuldon. G ... lllly,....., 
• ;e·, 

' ' ' patiel 1111 lhclUld not be litl 5 d to .. maxirnUm dose ol GWOOPHAGE. A r-.·,_ 

;/ /c 

;(jl.\JCOPtW3E9 (brand d metformin h)dlocttlotlde ••• .., ii IUPflll!fl$ • ..... / 

)~iac:nd, ~·- qlndlic:tf,,'*°""91' ...... ,..,...,..,to ... ~{ 
r·:_J_ •• t :._ : l._ . ~ _,_. __ ; _· 

.,,· ------ •; ',\·' ,· . 'f.t~~ 

8ollisd 100 

Btl••ol 100 

. ~llll 11 .. dMJcl u•~ "'8t .. fl' 11112111Ss ,._. ~ ollb!lt y or ,... ID~lut.1 ~f: :il ·)":•·•· /' ::·./ -~-· . ,.~: ., ,,._,. - .. ~-, 

Caution: ru•at IN ,.. "hie 1'1•• • lllnO ·~·""·,IMP' 
«:191llltlllfRXJlll~~·~·~ ..... F). , .... 
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Patient Information About Glucophage 

(Glu-co-fage) 
Generic Name: Metlormin Hydrochloride 

(Met-FOR-min Hi-dro-CLOOR-eyed) 

Whllt Is the Most Important lnformlltlon about Glucophage? 

12/2r/7'1 
·- -.. 

s~-~~"~ ., 

Glucophage is used to treat type II diabetes. It should only be us1Jd if you have 
seriously tried and failed to treat diabetes by diet and exercise without taking medicines. 
As with other medicines for diabetes, you must continue to diet and exercise while taking 

Glucophage. 

Glucophage can increase the risk of a rare but sometimes fatal condition called 
lactic acidosis (I.ACK-tick ASS-ski-dose-is). Lactic acidosis may, however, also occur in 

people who are not taking Glucophage, particularly when the circulation fails. Because 
ti 1e risk of this problem is increased in people with inadequate kidney or liver lunt.1ion 

who take Glucophage, people with kidney or liver problems should not take this medicine. 
Your doctor will need to perform blood tests on you lrom time to time to be sure your 

kidneys and liver are functioning normally. Lactic acidosis can also occur when a serious 
illness develops quickly such as with a heart attack, severe infection. dehydration, strcke, 

or extremely high blood sugar levels. Glucophaga should be temporarily discontinued 
if any such situation develops. 

It is also important that if you have any illness. even minor, that can result in 

dehydration because of decreased food or fluid intake, diarrhea or vomiting, that you 

promptly contact your doctor. 

• . • l?ome of the symptoms of lactic acidosis include: feeling very tired or 

uncomfortable, unusual muscle pain, trouble breathing, un:isual or unexpecte.d .stomach 
discomfort, feeling cold, feeling dizzy or lightheadeci, or having slow or irregular heart 

beats. Stop taking Glucophage and call your doctor right away if you notice these 
symptoms or particularly if your medical condition has suddenly changed. Lactic acidosis 

is a medical emergency that must be treated In the hospital. 

You should also avoid excessive alcohol consumption while taking Glucophage 
because it also increases the risk of lactic acidosis. Before starting Glucophage 
treatment, make sure that your doctor knows about all the other medicines that you are 
taking. 

Dec. 21. , ... • 1 • 



What I• Glucophage? 

Glucophage is used to treat type II diabetes, which is also known as non-insulin­
dependent diabetes mellitus (NIDDM). 

Diabetes is caused by the inability of the bociy io produce enough insulin and/or 
respond normally to the insulin present. Insulin helps the body use the food - eat to 
produce energy. When there is not enough insulin, sugar cannot get into the body's calla 
whete it is needed, and It builds up 111 lhe blood wher'fl lt can cause damage. The main 

goal of treating diabetes is to get the blood sugar down to normal levela. Blooci sugar 
can be lowered by diot and ex9fdsal, antkfiabetlc pills, and insulin. 

Until the availability of Glucophage, all the approved anti-diabetic pills ;vere from 
the same chemical group, whic'n is called sulfonylureas. Drugs in tilis group l\M'81' blood 
sugar by causing more of the body's own insulin to be released. Glucopilage lowers 
blood sugar by helping the body tt> resiJOOd better to its own insulin. 

Because sulfonylureas and Glucophage lower the blood sugar by different means, 
they can be used together as -11 as separately. For people whose blcod sugar cannot 
be lowered by either a sulfonylurea or Glucophage alone, the two mediC:nes can be very 
effective when used together. 

Exercising and maintaining a proper diet are essential to controlling diabetes. As 
with any medicine for dlitbetn. Gluc:ophage should only be UHd by people who 
have first endeavored "to control their diabetes by exercise and dieting. You must 
continue to exercise and fo11low a 1>roper diet even if you take Glucophage. You may later 
be able to regain control of your diabetes with diet and exercise. an.d. therefore, be able 
to stop the Glucophage treatmw or cut back on the dosage. 

Who ~riould Not Take Glucophage? 

Warning: People with liver or kidney probl91119 llhould not take GtucophagL 

A amd number of people have del.•loped a serious condition while taking 
Glucophage. It is called lactic acidosis and it has occurred in about 3 people in 100,000 
who take this drug for a full year. When lactic acidosis does occur, it is fatal in up to half 
the cases. Because kidney function decreases as people get older, older people and 
people with kidney and Jn;er problems are meet at risk to develop lactic acidoeia. As wllh 
most medications, your doctor will want to use the lowest dClll8 of Glucophage poesible. 
Your doctor also may need to p&fform laboratory teata at least once a year to check for 
any liver or kidney problems. 

Dec. 21. 111M Revised Palllt1I Paal111119 tnwt 
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What Other Problems Might Be Caused by Glucaphage·1 

You should also be aware that there is some evidence that the oral anti-diabetic drugs, 

including Glucophage, increase the risk of fatal heart problems. In one study in patients 
with diabetes, a drug related to Glucophage and a drug from the suHonyturea group of 

anti-diabetic medicines app<!ared to increase the number of deaths due to heart 
problems. Experts are not sure what the real riSk is for heart problems, if any, from taking 

Glucophnge or any other anti-diabetic medicine. Fortunately, a large study will be 
completed within two years and is expected to answer these queatlma. For now, patients 
and their physicians should take into account this possible riSk when they c:onaider 
Glucophage or any other oral anti-diabetic medication. 

Glucophage may also interfere with •contrast agents" that people are given by 

injection (into a blood vessel) either before or during certain special X-ray examinations. 

You may need to stop ta:.ing Gluccphage !or several days if you are having such an X-ray 

examination or if you are having surgery. When these procedures or surgery are 
scheduled, be sure to remind your doctors ahead ol time that you are taking Glucophage. 

How Should I Take Glucophage? 

Drug Interaction Warning: As with most medicines. remind your doctor that you 

are taking Glucophage when any new medicine is prescribed or a change is made in 

already prescribed medicine. As with most medicines, Glucophage can inte11ere with 
some other drugs doing their job and some other drugs can interfere with the .action of 

Glucophage. 

Tell your doctor if you desire to become pregnant or have become pregnant. As 
with othe1 oral anti-diabetic medicines, you should not take Glucophage during 

oregnancy. Usually your doctor will prescribe insulin while you are pregnant. As with all 
'4 •,. I 

medications, Yot.. and your doctor should discuss the use of Glucophage . if you are 

nursing a child. 

Glucophage can interfere with the body's use of vitamin B,2• In very rare caaes, 
this can cause anemia or a reduction of the number of red blood cells. Your doctor 

should check roughly every year that this problem is not developing. 

What Should I Avoid While Taking Glucophage? 

Alcohol Warning: Consuming alcohol can increase the risk ol lactic acidosis. 
Avoid excessive use of alcohol while taking this drug. 

Dec. 21, 1984 - 3 • Revlud Patient PKUg9 lnwt 



Whllt An the Possible Side Effects of Glucophage? 

When treatment is started with Glucophage, about 30 percent Qf people 

experience some stomach problems. These problems include diarrhea, nausea, v,'rniting, 

bloating, passing gas, and anorexia. These often go away when ptiople take Glucop1 ·'99 
for a while and begin to control their diabetes. Some people may mted to have their dos..' 

lowered or stop taking the medicine, either temporatily or permanently. While some 
· abdominal dlacomfort la common during the first weeks al treatment, heVer assumei that 

severe abdominal pain Is due to Glucophage, particularly after you have been on the 
same dose for .-at weeks. Inform your doctor about unusual abdcmlnal pain CJ1 olher 
symptoms a& you usually would. 

About 3 percent of people taking Glucophage complain of an unpleasant or 

metallic taste in their mouth. 

How Can I Get Additional Information? 

This leaflet summarizes the most important information about Glucophaga. If you 

would like mae information, talk to your doctor or other health care provider. There is 
also a leaflet written IOI health professionals that your phannaciat can let you read. 

4 • .,. I 
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METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC 

ITEM 4 - SAMPLES, METHODS VALIDATION AND LABELING 

4.3 LABELING 

4.3. 1 Label• 

GLUCOPHAGe- LABEL 500 mg X 
100 TABLETS 

LEFT CENTER RIGHT 

See package insert NOC XXXX·XXXX·XX 
tor dosage inlormation. 100 Tablets UPC CODE HERE 

GLUCOPHAGE 1 XXXX·XXXX·XX 
Dispense in light ......... 
resistant container. Melformin Hydrochloride CAUTION: FEDERAL LAW 

PROHIBITS DISPENSING 

500~ WITHOUT PRESCRIPTION. 
Store between 15-30"C 
(59 • 86"F). Manulaclured tor: LOT #XXX 

UPHA PHARMACEUTICALS, INC. EXP.XX/XXfXX 
NEW YORK, NY 10019·2701 

4 • •1 I 

GLUCOPHAGE9 LABEL 500 mg X 
500 TABLETS 

LEFT CENTER RIGHT 

See package ir.aert NOC XXXX·XXXX·XX 
lor dosage inlormallon. 500 Tablell UPC CODE HERE 

GLUCOPHAGE" XXXX·XXXX·XX 
Dispense in light ,.....,. 
resistaol container. Melformin HydrochlOride CAUTION: FEDERAL LAW 

PROHIBITS DISPENSING 
500mg WITHOUT PRESCRIPTION. 

Store between 15-30"C 
(59 • 86"F). Manufactured lor: LOT #'OX 

LIPHA PHARMA<.;EUTICALS, INC. EXP. x:J./XX!XX 
NEW YORK. NY 10019-2701 

- 15 - 04 000015 



METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, INC 

ITEM 4 - SAMPLES, METHODS VALIDATION AND LABELING 

4.3.1 Label• (Continued) 

. . .. 

GLUCOPHAGE: LABEL 850 mg X 
100 TABLETS 

LEFT CENTER RIGHT 

See package insert NOC XXXX·XXXX·XX 
lor dosage lnfonnaliOn. 100 Tablets UPC CODE HERE 

GLUCOPHAGE" XXXX·XXXX·XX 
Oi8pense in light tA11£11 

resistant c:anlalner. Mellormin Hydiochloride CAUTION: FEDERAL LAW 
PROHIBITS DISPENSING 

850mg WITHQ",JT PRESCP.lPTION. 
State be- 15-oo"C 
(59-IMi"f). Manmac:tured for: LOT #XXX 

IJPHA PHARMACEUTICALS, INC. l:XP.~ 
··NEW YORK, NY 100111-2701 

/ 
,/ 

/ 

GLUCOPHAGt LABEL 850 mg X 
300 TABLETS 

LEFT CENTER RIGHT 

SfHI package insert NOC XXXX·XXXX·XX 
tor do&age Information. 300 Tablets UPC CODE HERE 

GLUCOPHAGE" XXXlC.XlOCX-XX 
Oimpenla In light -'9lillant c:cnlalnlr. Melfaln•• Hydloc:hlallde CAUTION: FEDERAL LAW 

PROHIBITS DISPENSING 
850mg WITHOUT PRESCRIPTION. 

Store '*-n 15-:!0'C 
(58 - lll°F). Menulactlnd for: LOT#)()()( 

UPHA PHARMACEUTICALS, INl:O EXP.~ 

NEW YORK, NY 10019-2701 

• 16. 04 000016 





METFORMIN HYDROCHLORIDE 

ITEM 13- PATENT INFORMATION 

LIPHA PHARMACEUTICALS, INC, 

To thG best of Lipha Pharmaceuticals, l:ic.'s knowledge, there exists no currently 

effective patent which claims metlormin. or which claima a method of using 

metformin, with respect to which a claim of patent infringement could reasonably 

be asserted against any person engaged in the manufacture, use, or sale of the 

drug. 

Gerar 
Chairman, President & 
Chief Executive Officer 
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EXCLUSIVITY SUMMARY FOR NOA I .,;:tv-3S 7 SUPPL# __ _ 

Trade Name 6-lv'-<:>~hl'I-?<. c,enericName ~et~.,,...,jµ \f<;( 
A~.p1ica_n~ ·N~~ Lrh~ @.:.r-"!'J,,c<0411<>:_f!.ro '.-·:..:;;~ ..... """i..:;;.u __ ._. -'------

Approval _!)~te·rr· Known~-------...... -

···l'~i 1··-.18 .u BXCLusiv:tTY oi'?wxnTro• nzo:f:°i>?. . . . . . . . . ... . . . . . 
1. . An exclusivity d~·tenaination will be made for al,l original 
applicat.ions, .but on).y for cer.tain supplements.· Complet.e PARTS II 
and· rii c.f this· Exc],usivity. Summary only if· you answer "y.es". to one 
or more ·of the. following question about the· submission • 

. a) ·."I!> it an originaJ,. NOA? · · 
... YES·/Xl :.NQ./ I. 

·. ·. ·· .. -.· -.· 
·. · ·. bl._ Is it· an effectiveness su~plem~nt? 

YES
0

/_/ NO IX I 

If yes, what type? (SEl, SE2, etc.) 

c) Did it require the review of clinical data other than to 
support a safety claim or change in labeling related to 
safety? (If it required review only of bioavailability or 
bioequivalence data, answer •no.•) 

YES ILi NO I I 

If your answer is "no" because you believe the study is a 
bioavailability study and, therefore, not eligible for 
exclusivity, EXPLAIN why it is a bioavailability study, 
including your reasons for disagreeing with any arguments made 
by the applicant that the study was not simply a 
"'bio~vailability study. 

If it is a supplement requiring the review of clinical data 
but it is not an effectiveness suppl-ent, describe the change 
or claim that is supported by the clinical data: 

Form OGD-011347 Revised 7-90 
cc: original NOA Division File HFD-85 Mary Ann ward Hol~.-.~ 

ttR>-'°o HF.D-'>ro/JSl.,o•·t 



( 
d) Did the applicant request exclusivity? 

YES /j{_/ NO f_I 
If the answer to"{d) is "yes,~' how 111any. years of exclusivity. 

· did. the applican·t: reqU!!!ft? . . . . 
..• . .~~ ·(·~~(/.~:.·· ... 

.. IF . YOU . HAVE ANS~ERED .·''NO" TO ·ALL· OF: THE, ABOVE QUtSTIONS, ~o· 
EJIRECTLY TO THE SIGkA'l'URE · BLOClCS ON.- PAGE. 8 • .. · · .. . . . . . . . ... ·' . . , 
2. Has a produ~t wi~h the same active ingredien~(s), ~osaqe form, 
strength, route of administration, and dusing schedule;. previously 
been' approved by FOA for the same use? . . 

. YES / I . · NO t 4~. 

If yes, .. NOA./._._·_·_..;_...;..·• .. 

If THE ANSWER TO. QUESTION ·2 Is · 11 y~s,:" Go DIRECTLY: io THE .SIGNATURE 
BLOCKS ON PAGE 8 .: 

3. Is this drug product or indication a DESI upgrade? 

YES /_/ NO t_.X/ 
IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIG1'ATURE 
BLOCKS ON PAGE 8 (even if a study was rec;r~ired for the upgrade). 

PART II FIVE-YEAR EXCLUSIVITY .poa m CJIBMICAL ENTITIES 

(Answer either #1 or #2 as appropriate) 

1. Single active ingredient product. 

Has FDA 1 previously approved under section 505 of the Act any drug 
produ...:t containing the same active moiety as the drug under 
consideration? Answer "yes" if the active moiety (including other 
esterified forms, salts, complexes, chelates or clathrates) has 
been previously approved, but this particular form of the active 
moiety, e.g., this particular ester or salt (including salts with 
hydrogen or coordination bonding) or other non-covalent derivative 
(such as a complex, chelate, or clathrate) has r.ot been approved. 
Answer "no" if the compound requires metabolic conversion (other 
than deesterification of an est1.!rified form of the drug) to produce 
an already approved active moiety. 

YES /_/ NO /_)(/ 
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If "yes," identify the approved drug product (s) containing the 
activ~ moiety, and, if known, the NOA #(s). 

NOA# 

NOA# -----~......;....:.... _ _;,. 

NOA,# '. . .. 
.· 

.. ·~ . · ,- ... · · . · .~ • .:· ¢~inAt{on '?.~~uc.~·· : fl/ If. . . . : : . . . . . . . . .. 
. • : . If· the product contains more than "one active illoiety(as ·defifled in 

Part · II, .-11) , has ·FDA previously approved an application under 
seqtion SOS· containing~·~ of the aptive moieties in the druq 
product? If, fOr· example, the combination. con·tj!lins one never­
befor~-approved active moiety and one previously approved active 
.n1oi!'!~Y. ans~er "yes." . .'(Ari active 111oiety that is market~d under ,~n 
OTC m61)oqraph, but tha~ was ·never approved . under an NOA,· is 
cons?-dered .riot pz::eviously appi;-pved,) . .. · . · · 

. . . · .... ·. ·. . : .'. .. YE~·./ ........ /.:·· .. NO ( f .. 
.. · . . 

If "yes," identify the approved "drug product(s) C:ontaining the 
·active moiety, and, if.Jen~, the.NDA #(s). 

NOA# ___ _ 

NOA# ___ _ 

NOA# ___ _ 

Ir THE ANSWER TO QUESTION l OR 2 UNDER PART II IS "NO," GO DIRECTLY 
TO THE SIGNATURE BLOCKS ON PAGE 8. IF "YES" GO TO PART III. 

1 •1 I 

PART III TllRBB-YEJUl BXCLUaIVITt FOR irDA'S A."1D 8UPPLBMBllT8 

To qualify for three years of exclusivity, an application ur 
supplement aust contain "reports of new clinical investigations 
(other than bioavailability studies) essential to the approval of 
the application and conducted or sponsored by the applicant." This 
section should be completed only if the answer to PART II, Question . 
1 or 2 was •yes." 

Page 3 
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1. Does the application contain reports of clinical 
investigations? (The Agency interprets "clinical investigations" 
to mean investigations cond1.1cted on humans other · · than 
bioavailability studies.) If the c"lpplication. contllins clinical . 
.investigations only by virtue of a right of.reference to clinical· 
inv.estigat,ions· in. another applicat;ion, ans.wer "yes," the~ .sk.ip to 

_question·.: 3 (a). · ·It : the answer.-. to 3 (a) is. '.'YfilS" f.or · -anY. 
investigation referred ~to in another application~· do· .not co111plete. 

· remainder of ·~~rY.:·~Dr "t.hat investig4_ti~n. · .. 

. . . ·: .:·· .': _. . ·. ·. ' . . ~i_s ·.;I _.: : l . · · · NO I · t 
•. •. ·. .. .. ... · ... ··..... . . ~. .· ··. -~· .. 

IF "NO," GO DIRECTLY TO THE SIGNATURE. BLOCKS ON PAGE. 8« • 

2. ··A cliniccSl. investigation -i~ "e.ssential ·to the approva;i.." if the 
Agency could · not have approved the application or supplernE!.nt 
wit~out relying on that investigatipn. Thus,· the investigation is 
·ript essential to the appr.oval" if 1) _no clin'.i.ca1 iilvestigation. is 

· necess·ary ·to support. ·the s.upplement or application ·in" light . of 
· .. ·. previous],y approved· applications .(Le.,. information· ·oth_er than 

cli·nical trials, such· as ~ioavailability. data-, W9Uld be ·suft·icient 
to:provide a basis for' approval as an ANDA .or ·SOS (b) (2) application 
because Of What. is . ai.re!ldy Jcriown about a• previously approved· 
product) , or· 2) ·there are published reports·· of studies (other than 
those conducted or sponsored by the·applicant) or other publicly 
available data that independently would have been sufficient to 
support approval of the application, without reference to the 
clinical investigation submitted in the application. 

(a) In light of previously approved applications, is a 
clinical investigation (either conducted by the applicant or 
available from some other source, including the published 
literature} necessary to support approval of the application 
or supplement? 

YES /_/ NO /_/ 

If "no," state the basis fo1· your conclusion that a clinical 
~ trial is not necessary for approval AND GO DIRECTLY TO 

SIGNATURE BLOCK ON PAGE 8: 

(b) Did the applicant submit a list of published studies 
relevant to the safety and effectiveness of this drug product 
and a statement that the publicly available data would not 
independently support approval of the application? 

YES /_/ NO /_/ 

Page 4 
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(1) If the answer to 2(b) is "yes," do you personally 
know of any reason to disagree with the applicant's 
conclusion? 

YES /:_;_/ N.O /_/ • 

. . 
·I·t: yes, explai~: . 

. . 
.· 

( 2) If. the answe~ to 2 (bJ .. is !'n9," .ar~. you. ~ware of . 
published studies .not conducted or sponsored by the · 
applicant or other publ,icly available .data that could 
inde·pen.dently.de111onstrate th~ safety and effectiveness o! ·. 
this.drug product? · .. 

. .. 
YES/~/ NO i.:__I . 

. . . .. 
If .Yes,. explain: . . . 

(c) If the answers to (b) (1) and (b) (2) were both "no," 
identify the clinical investigations sub111itted in the 
application that are essential to the approval: 

Studies comparing two products with the same ingredient(s) are 
considered to be bioavailability studies fer the purpose of this 
section. 

3. In ll.ddi ti on to being essential, investigations must be "new" to 
suppor"t' exclusivity. The agency interprets "new clinical 
investigation" to 111ean an investigation that 1) ha:. not been relied 
on by the agency to demonstrate the effectiven~s~ of a previously 
approved drug for any indication and 2) d::iee not duplicate the 
results of another investigation that wa~ r.<sli.ed on by the agency 
to demonstrate the effectivenes11 of! a previously approved druq 
product, i.e., does not redemonatrate something the agency 
cunsiders to have been demon~~rated in an already approved 
application. 

Page 5 
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a) For each investigation identified as "essential to the 
approval," has the investigation been relied on by the agency 
to demonstrate the effectiveness of a previously approved drug 
product? (If the investigation was relied on only to support 
the ~afety of a prev.iously. app~.oved drug, answer "no,-") 

. . ·. . . . . ... . .. . . . . . . 

. · Invest,ig~tion. #1 , · YES / ./ NO / I 

. . 
.-rnvest·J,g:atici~ #2 ·.YE$ /~/. · : NO /........;../ ... 

· ... ."If you· have ansi.rered liye~" for. -~ne ~r -more. in~estig~:ti~ns; .. 
identify each such investigation and the NOA in. which. ~ach was 
relied upon: · 

. ' 
. . 

· b) For each investigation.: identifled . as "esll!enti~1 to· the 
' ·.approval", ·does the. investigatio'n duplicate the result$ of 

· ·.ano.ther: investigation·· that was relied on by the agenpy to 
. supp"ort the effecti.veness .. of a . previously_ . approved drug. 
product? · · ·. · 

Investigation #1 YES /_/ NO/~/ 

Investigation #2 YES I I NO I I 

If you have answered "yes" for one or more investigation, 
identify the NOA in which a similar investigation was relied 
on: 

• c"f If tile answers to 3 (a) and 3 (b) are no, identify each "new" 
investigation in the application or supplement that is 
essential to the approval (i.e., the investigations listed in 
#2(c), less any that are not •new•): 

Page 6 
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4. To be eliqible for exclusivity, a new investiqation that is 
essential to approval must also have been conducted or sponsored by 
the applicant. An investigation was "conducted or sponsored by"· 
the applicant if, before . or during the ·conduct· of the 

.. investigation; 1) the applicant was the. sponso~ ')f_ .the I.NI? name~ in 
the· form'FDA--l,571 ·riled with the.-Aqency, or 2) ·the ·applicar;it -(or.· 
its pi:-ede~ssor· .in interest) provided sub!!Jtantial. support. tor. the 
study. Ordinarily, substantial support will aean. providing so 
percent; o.r mo:i;-e of the . co~t. of the stu~y_.. · ._ · .-

~ . - . . . .. .. .. . . ··. . . .. .. 
. · a) FO'f. -~ach· 1n~est~·qation ·1d:.ntifie~· ~~ ··r~~ponse to _quest:iOn ,' . ._ ... 

~(c): if the investigation was car:.:-ied out \inder an IND, was. 
t~e applicant identi~ied on the FDA 157.1 a~ the sponsor~ 

IND 

IND 

Investigation #1 ! 

# YES l_I. NO /~/' Explai:n.: 
.. 

. . 
1nvestiga~~t1n· #2 ! : 

' l ;. 

I YES /_;_/ ! NO I_/' Explain:. 

(b) For each investigation not carried out under ~n IND or for 
which the applicant was not identified as the sponsor, did the 
applicant certify that it or the applicant's predecessor in 
interest provided substantial support for t;t,e study? 

Investigation #l 

YES '-' E.xplain --

.. •, I 

Investigation #2 

YES '-' E.xplain --

' ! 
! NO I / E:.cplain ---­
! 
l 
! 
l 
! 
l 
I 
I 
I NO I I Explain 
I 
I 
! 
! 

Paqe 7 
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. . . 

(c) Notwithstanding an answer of "yes" to (a) or (b), are 
there othE·r reasons to believe that the applican1; should not 
be credited with having "conducted or sponsored" the study? 
(Purchased studies may not be ·used as the basis for 
exclusivity. How.ev!lr, if all -rights to the drug at·e purchased 
(not just studies on the. drug);: the applicllnt may be 
considered to have sponsored or conducted the studies 
!ilPOnsored or co~ducted by its Jlredecessor in. interest.) 

YES /_/ NO.·/-"_/ 
. 

I! yes, explain: 

:_}I /i7 /'"!'/ 
Dater I 

,_ .... f-r/I 
Signature of Office/ 
Division Director 

Date 

\ 
cc: original NDA 

. . • I 
Dl. v l.•~l.<:\n 

I 

HFD-85 Mary Ann Ward File 
• • • I 

\ 
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Group Leader's Note DEC 16 1994 

NDA .20-3S7: 

Metformin to Lower Blood Glucose in Type .2 Diabetes Mellitus 

Date: 11/25194 

Summa7 

Sponsor: Lipha Pharma­
ceutical Co. 

1. The use of sulfonylurea ar.d biguanide therapy for type 2 diabetes 
mellitus remains controversial but justified in some patients. 
2. Metformin appears to be at least as effective and prohably no less 
safe than sulfonylurea agents. 
3. Metformin is significantly dift'erent from phenformin in its 
potential to cause lactic acidosis 
4. Metformin's effect on cardiovascular mortality is potentially a 
much more important concern than lactic acidosis. 
S. The controUed studies have a poSS1"bly statistically significant 
excess of deaths associated with metfonnin therapy. 
6. There is no other convincing evidence linking metformin therapy 
to cardiovascular disease 

RECOMMENDED REGULATORY ACTION: APPROVAL 

.. • .. I 

Introduction 

This NOA.has been the sul:!ject of a very extensive, perhaps unprecedented, primary medical officer review. 
Bec:luse of the large amount of controUed study and post-marketing data as well as the experience with the 
related agent, phenfonnin, three reviewers were assigned to this NOA All have worked more or less 
independently and have reached dift'erent opinions. Dr. Ciueriguian has performed a review focusing on 
efficacy but has also included a safety review and overall risk-benefit assessment. Dr. lnnerfield has 
performed primarily a safety review but has also looked at some efficacy issues. Dr. Stadel, a highly 
qualified epidemiologist, has specialized in certain aspects of safety such as the mortality outcome in the 



2 

controlled trials and assessment of post-marketing experience. He has also defined the parame1ers by which 
a post-marketing study would be designed to addnm remaining safety illlllS. The sponsor bas complied 
with cur preliminary request by submitting a fidly ICCeptlble study proposal. This NDA wu Ibo praemed 
to the E&M Advisory Committee within 6 montbl of its IUbmillion. Wbile the primary reviews were 
c:oq>leted by that time, lddenda to these reviews have followed. It would be l'air to say that we have belcl 
111 on-soUl8 debate lbout the interpretltioa of the cllla 11 well as °'"' metbodoloSY used to analyze the dlta. 
In the end, this excejAioall review lpprolCb bu been idal1y aaited to identifylna and judahia all the 
problems associated with this therapy and the related public policy cond<tendiolll. I would go 11> &r u to 
say that our metformin review serves 11 a cue study or the dift!cu1ti• involved in reeoneiling indivkluaJ 
scientific judgements and regulatory philosophies u well as the challerige the Agency continually fices in 
walking the tine line between assessment of therapies and directing the practice or medicine. . 

It will not be necessuy for me to cover the drug's undisputed efficacy in improving glycemic control. I 
would like to examine the remaining issues u responses to the following questions: 

1. What ls the Justification for suUonylurea (SU) and blgllOldde therapies ln l}pe 2 
dlabelks1 

This question bu to be asked because Dr. Jnnerficld has questioned the whole p1·emise of oral SU or 
biguanide therapy. A consideration of the SU apits Ibo provides a ftame or refeu:ncc. If the ri.-dtlbenefit 
relutionship for SU therapy is deemed marginally acceptable, then metfonnins's risklbenefit relationship 
should be at least equal of better in order for approval to be recommended. 

The UGDP study results do continue to haunt any serious consicimtion of Olll anti-diabetic therapy. A 
roughly 2.5 times excess over the untreated control groups in cardiovascular mortllity was found in patients 
treated with either a SU (tolbutamide) or biguanide (phenfonnin). The study wu extensively criticized but, 
nonetheless, used as a basis for a warning contained to this day in the llbcling of all SU drug products and 
!n the labeling of phenfonnin until it wu withdrawn. Despite the UGDP taint, it bas been a reasonable 
regulatory policy to allow the SU agents to stay on the market with that strong Wll'lling. Jn my opinion, SU 
therapy has provided benefits that patients wanted and probably in most cases would be willing to pay for 
with the incremental monalitt risk susscsted by the UGDP study. 

It naist be admitted, bowew:r, that the label warning bu probably not adequately inhibited the inappropriate 
use or these agents. The over-use or these drup deserwa a measured series orraponaea ftom the Aprr;y. 
It would not at all be surprising if SU therapy does add to Cll"diovucular mortality or diabetics. SU qents 
work simply by causing insulin release. While untreated type 2 diabetics are insulinopenic relative to their 
degree of hyperslycemia. they have absolute hyperinsulinism. SU therapy fbrther woraena this exc:easive 
insulin exposure. Hyperinsulinism is now viewed u an important independent rill &c:tor for cardiovucular 
disease. The increment of drug-induced byperinsnlinism that occurred in the UGDP study, itsel( could 
probably account for much of the excess monality. 

Probably too many diabetics are on SU therapy. We also now have evidence that patients are probably 
taking excessive dosages or these drugs as Dr. Gueriguian recently discovered in a review or an NDA for 
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a retbnnllated slyburide product. He found that the maximum recommended conventional dose Is betw-.1 
two and three times the close of this new fonnedetjog which can• mnimum therapeutic mpow. Tbls 
dir.covery wu made poaible becm•'O be bad uked tblt a dose rllpOllll ltlldy be performed. Previous SU 
l(Jlllovals were bued oa NDAI thlt typicll1y did aot provide dole nllll llilll iaformltioa. We •11p1Ct thlt 
other SU products U"e allo W. UIOd al cloM In cx=s of thole requlnd to pniduc:e mnimsm rwpo1111. 

We should tlwcbe not be •iefled wlda the enci.dlebet!c onl tllSapy..,. po but !ntcW haw a plea!lld 
l'l&'detory apprOICb to be dewlbed below. 

Tbo SU• c:leuly haw a Die' lwnln olactioft wliich leldl to a ...it stronalY linked to atberotcleroar 111i1, 
but that does not lblolve the bigulftides ftor4 concerm about their contributina to c:udiovuc:ullr mortality. 
Biguanides impair mitoc:hondrial oxidative metabolism. It is this ell'ect which when exagerated leacts·to 
lactic: acidosis. It is quite possible that even a small amount of mitochondrial dysfbnc:tion in already under 
pertbsed coronary tiuue could tip the c:ritic:al ballnce leading to pump clysfilnc:tion, isc:hemi1, arrhythmiu, 
and/or infarction. The lack of direc:t evideac:e for suc:h eft'ec:ta is not relllUring linc:c n0 studies haw been 
adequately designed to look at this pmbJem 

For the time beins, we lhould 111111111 tlr.t SU• and biguandies an in the same boat in terms of the overall 
c:onc:em about their effects of the total or c:ardiovuc:ular monality. 
The above question then applies equally to both d•sses In order for metformin to be approved, it would 
be nec.11ry but not llUftic:ient in itself to justify the uae of SUs. The strongest c:ase that can be nllde for 
SU therapy in sencra1 is that isnprowd sl'Jeemic; COUbol bu short and probably loll8-'lenn beneftts In 
diabetic:s, and many type 2 patients are unable or unwilling to uae diet alone or insulin therapy to control 
their c:ondition. There is probably a defined subplup of type 2 diabetic:s that most experu; would agree an 
appropriately treated with oral therapy. There is probably a larger lfOUP of diabetic:s who could adequately 
control their hyperglycemia with diet but an unwilling or have not received enough encoura~ement &om 
their physicians to do so. Those patients who have •&nec1• diet and SU therapy ancl gone onto insu6n 
therapy an at very high risk of developing complic:ations. The fac:t that the second c:ategory far exc:eeds the 
size of the fh1t Category does not mean that the SUs should not be available for those who need it. It does 
highlight the need to alter the practice of physic:ians and the behavior of patients with respec:t to the second 
c:ategory. 

1 • ~ I 

Fortunatf'Jy we will have some data that may allow the status quo tn be c:hanged. A well-designed and 
adequately powered study to compare mortality of metfonnin, SU, and diet therapy is underway in the UK. 
What ifmubconfirm the same 2.SX excea mort.iity seen in the UGDP study for one or both of these 
qents? I woulcl be c:onvinced thlt tbe &rst patient c:ateaory is even llllaller than we thought and that tbe 
pltieiltl in the sec:ond c:ateaory an paylna too high a COii to allow tbe'O apnts to stay on the market. It Is 
now hard io spec:ify the excess mortality threshoJd that, if exceeded, would lead to withdrawal 
rec:ommenriatio We will hope that it will not be necessary to c:ross that bridge. In the meantime, with no 
more information than available now, I do not believe we c:an make a stand aplnst metf'ormin alone u a 
kind of c:hutened re-visitina of the UGDP data. 
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2. Is IM((or'flin dlf/erentftom phenformln1 

/~ ,,. -

4 

Without reviewbw II the ddt!Js, the. ......... ,,. bia i:heosnl, •·'•· enime!, 11111 cllnicll data 
belrina 1J11 lhla CJll"ion I believe that tlkm ~ardler)h.,_~ CCllMncilrelY lllow tblt medbnma la much 
• llbly to Cllll9 t8Cdc lllldo• dm pllmibmia wllb do* nm""w 111 compable elllliCll c8llct. I do 
not tWnk we lhould ..., ..... tbll t!Mlt _,.,. ..... llkecl to julllfy 1ppnml...., dllt be our chcllioo 
Cianlly, •-e lhould tlDlllYwC• ofdll bellllly Wit deliWd ftom die MC 111M ofwdbl1• wldl 
a de-muketed drua In Qrder to i*CllllUtit •idoe by ,.ill'c1 llld ..,t'±N.~ ... DNlll•mia. 

J. What ore the sq{eJ/ ma In tills NDA.1 

Metf'ounin presents but two ligniflc:ut conca111, 1acaic acidosi• and cudiovuc:u!lr monalty. Abdonliul 
ll]l!llptOml msaat a*•· more theorelic:al.coacera. 

Metf'ormin does cauM 101DO degree of ehdomlnl pain or clilCAllibrt in moll pedents dwinl the titratloa 
phue ofthenpy. In &ct. the propoeecl libadoa lcbeme la cletlped as much to mlalmla this•­
rwtion as to indlWJullbe doap on tbe Nm. of alYcemlc rapDI• We niaht 1111ane tbl& this problem 
is more of a trivial and pu.U, inconwnience. llowwver, the mechanl1m filr tbls etrect la un~har. It II 
coavable that drui-indueed altcrationa in Jllilodlondria1 t\mc&ion eould ultimately lad to incrtatecl 
oxyaen demand ac:rou the lplandm\c bed. Pain mlaht tbeaefote be clue to ilchliria or tlllue level OXJllll 
J1Ck. Even thouab tbe symptoml of this eft'ec:t l1IOlve OWi' a f'ew WI et S. it is poaible a Dr. bmer8eld 
111gat1 d.at patients, plttic:ularly with pre-exisaq mem'lll!h arterial illlulllcill!Cy, \lW>uld oonti,... to be ~···~ 
at higher ritJt of bowel infllrction while on tbenpy. 

While we should continue to be alert for .noui abdominll events woc:ilted with flhmpy, l think It la 
hiahly unlikdly that this pain results &om an oxypn pyvic 11a1e. Fll'll. lllllCOAI cell metabollam 11 blJhly 
anaerobic: to iJesin with. lnterostinaly. the primary lllbstrate In this tiuue ii alutamUk\ tnonp alls 
deaminatlon it ii mellbolii.llCI tbrouah the ~ pelhway liinply a aitlCCllf' Subeequent IDlblbofi• 
of pyruvate.ll1e11te tbrouah tbe TCA c:yde ud Olida!lw ~la die mitacl-•4"1 • wy 
limited. C'Artainly, mdwmln ooulcl -- la ........... 111111111 ~ la ...... llctllt In ... 
muemericlportal dnln•• Piia oauld rwll ftom ..,..,ladoa ofMllt la tbt m11111erlo .... u 
it cau•.mu.cle c:nmpt clurina annuobk ...... • 1ettt4t acamdltioa. liowewr, NUii ia ....... 
miaoc:in:ulllion blood flow. Thia would oppcll8 ilclwnl.t wllela tbn wa •...r hm ID.......,..._ 
reaiGP to one that ii better ptdbled. 

A lllCMd reuon h wnc:e on this poilllt la dlat tbn ii no IVidenc:e fbr incnued mtjor bowel 8¥llltl 
in controlled and post-lllll'ketllla exper'.enc:e. AdDlittedly, we could have mi 11~ flllrtJ tlplln • 
lncreinents in thelc problema lbcM U.ldy lncnued blck8iOUnd I'll• oompared widl the •• 
population. There is I ........ but additlonlll comequmct of metf'ormia'I mocittioa with 1Wli11ii.S plll, 

' .>; '.' 
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Occasionally a patient's symptoms due to a serious, but non-drug related, process will be falsely attributed 
to the drug and thereby delay treatmenL This hazard is sufficiently addressed in the product labeling. 

Lactj£ Acidoajs 

La::tic acidosis presents more of a problem for public relations than for a favorable rislc/benefit finding. 
While this rare complication of metfonnin therapy deserves attention and requires cautious use of the dru& 
it should be viewed within the therapeutic context for pmients with a life-threatening disease. 
Assuming a worse case scenario of about lo' patients on the drug in the US with a reporting rate of .06 per 
1,000 patient-years, there would be 60 cases oflactic acidosis and as many as 30 fatalities due to lactic 
acidosis per year in the US. The rate is about .03 per 1,000 p-y in France where metfonnin has been widely 
used for many years with minimal emphasis on the acidosis issue. In Canada, no metformin-associated 
lactic acidosis deaths have yet been reported. It is therefore hoped that with a concerted educational 
campaign there will be far fewer cccurrences oflactic acidosis projected in the above worst case scenario. 

A safety profile comparison of metformin and the SU agents puts the lactic acidosis issue into proper 
perspective. While SUs do not cause lactic acidosis, they have caused fatalities from hepatitis, exfoliative 
dermatitis, aplastic anemia, pancreatitis, and SIADR By far, their most common adverse reaction and cause 
of death is hypoglycemia. The biguanides themselves do not cause hvpoglycemia. In country-wide 
epidcmiologic surveys from Europe and Canada, deaths attributed to SUs have consistently and substantially 
exceeded on a normalized basis total or lactic acidosis associated deaths caused by metformin treatment. 
Unlike the SUs, metformin has not been linked with any other fatal complication besides lactic acidosis. 
This is an advantage for metfonnin in the sense that it does not cause fatal reactions which are spread out 
among multiple orgau systems. On the other hand, metformi!l causes a single, distinctive problem that is 
easily identified and likely to be reported. Overall, the safetJ profile of metformin, at least with respect to 
non-cardiova5cular fatal reactions, appears to be better than that of the SUs. 

There is no doubt that metformin has and will continue to cause lactic acidosis. The occasior.al metfonnin­
induced lact!f ac,i~o~is death will repetitively stimulate second guessing about this NOA approval should 
that be our decision. While the decision to withdraw phenfo1min because of the lactic acidosis problem was 
fully justified, it doe'l not ilecessarily follow that a related drug which causes lactic acidosis, albeit at a milch 
smaller rate, shcluld not be approved. Diabetes mellitus i~ ll disease that causes much misery and premature 
death. Metformin therapy provides benefits to these patients which justify the slight risk of developing 
lactic acidosis. 

Effect;i on total mortality 

For me as a practicing physician, lactic acidosis presents far less safety concern than does the question about. 
metfor:nin's effect on total or cardiovascular mortality. We again must look back at the UGDP results. If 
the magnitude of excess .:eaihs is confirmed for metformin therapy itself, it would far outweigh a concern 
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about lactic acidosis. It would overwhelm the benefits attributable to :Jllpl'OVed slYcemic control. It wauld 
present a safety profile acceptable only for a very lllll11 minority o( the general type 2 population. Dr. 
Innerfield hu comc:tly pointed out an excea or deaths &om the pivotal NDA ltudies in patients receiving 
mttformin therapy ccimpared with those who rec:eiwd placebo or sJyburide. Cleldy this substantiates 
concern about the ultimate risk ofmedbnnia therapy. However, I believe that Dr. lonerfield bu presented, 
indeed advoc:ued, this c:rucia1 finding in a way that overstata the case. Dr. Stadel put this issue into an 
appropriate perspective in his S/19194 review. For my own understanding, I have summarized the deaths 
which occurred in these studies below. Dr. Edward N!Mus has provided, at my request, probability values 
as calculated by Fisher's Exact Test for one-sided comparisons. Without commenting on Dr. IMerfield's 
statistical methodology which is unspecified, I understand from Dr. Nevius that the above method is 
appropriate. Furthennore, I will not question whether it is reasonable to attribute deaths which occurred 
in the extension periods to drug exposure during the controlled periods. This extremely conservative 
approach is simply accepted at face value. 

US Study No. 87-lD-6023 

A 29 week, placebo controlled trial of metformin in patients with relatively mild diabetes. i.e., those who 
bad failed dietary therapy alone. 

metfoanin . .. 
randomized 143 146 

4 ·~ I 

.; completed 112 IOS 

deaths 
control 0 0 
extension 0 0 

continued 8S 7S 
to IC {76%) (71%) 
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US Study &7-212-6023 

A 29 week double-blinded comparison of metf'onnin, glyburlde, and metf'onnin+glyburide in more severely 
affec:ted type 2 patients. i.e., those who had failed to improve on maximum dose glyburide therapy. 

metfom1jn 

randomized 210 

completed 157 

deaths 
blinded 1 
extention 2 

contributed 132 
to IC (63%) 

melformin vs. g/yb11ride 
met+gly vs. glyb11ride 
met+]met+gly] vs.. glyburide 

glybucide 

209 

174 

0 
0 

142 
(67%) 

p=.23 
p=.085 
p=.096 

met+gly 

213 

192 

0 
4 

168 
(79%) 

Thus, no deaths were seen in the lD study of patients with milder diabetes, and all the deaths observed in 
these controlled studies came from the 2D study of more severely affected patients. Of the 7 deaths, 6 can 
be presumed to I>.: cardiovascular related. One death which occurred during the open label extension (study 
1 C) was due to suicide. Dr. Stadel pointed out that a statistically significant greater 79% of patients who 
had been on the met+gly combined therapy continued in the extension study compared with that of 
glyburide's 67"A. and metfonnin's 63%. This, :a part, could account for the imbalance of deaths observed 
across the three treatment groups during the extension period. 

There certainly are more deaths among those who received therapy that included metformin compared with 
those who did not receive metfonnin. However, there are no statistically significant differences in outcomes 
among treatment groups within the 2D study and its l C extension. If deaths from both blinded studies and 
their extensions are pooled according to the following comparison: 
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[Metformin10+Metforminw+Met-Glym.J vs. [Placebom+Glyburide:m] 

then the comparison d:>ea reach statistical significance (p- .033) as Dr. Innerfit>Jd correctly points out but, 
I believe, overstates. The ab.we pooling is an appropriate comparison, but it is not the whole story. FC".v 
deaths are expected &om the mildly affected diabetics of the the ID study, but deaths occurrins in the 2D 
study arc not surprising. Statistical significance is achieved only by adding patients &om the study in which 
deaths are rmt expected to the denominator of patien:s not exposed to metfonnin. Lumping in the mildly 
affected 1 D patients does not add to the numerator of either the metforrnin or non-metformin treated 
proportions. Increasing the denominator of those not expc1sed to metformin has the mathematical effect of 
producing a statistically significant difference even though the denominator of the metformin exposed group 
is also increased. 

I agree with Dr. Stadel that this is a weak signal, but I am sure all involved would agree that it cannot be 
ignored as we systematically pursue a definitive 11aswer to this critical question. What is our proposed plan 
to resolve this question? In the UK, a well-designed study is underway which in some ways is a re-runnir.g 
of the UGDP study. This study will be very infonnative on long-tenn outcomes including 
total/cardiovarular mortality associated with metformin and sulfonyiurea therapies. In addition the sponsor 
has agreed to perform according to our specifications a controlled, unblinded study of metformin therapy 
compared with standard t.'iierapy over a 6 month period. Though this study is primarily designed to define 
the incidence of lactic acidosis, it is more than adequately powered to detect differences in other major 
outcomes such as death and hospitalizations. The six month observation period is too short to allow 
consequences of slowly progressive processes such as coronary atherosclerosis to be detected. However, 
metfo:min's possible effect on cardiac events is most likely to result from metabolic changes which confer 
risk immediately and non-cumulatively. The six month duration is certainly sufficient to follow up on the 
issue of excess treatment associated deaths in the pivotal studies. 

The only problem I have continued.to struggle with is whether the approved drug product labeling should 
include information about the excess deaths in the controlled studies. This is an issue whiUi can not be 
adequately explainii<I m a few words. 0.1 the other hand, a simple understanding that more deaths were seen 
in metformin treated patients could only improve the caution with which the drug is used. I could argue 
either position.· 

4. What otl1er evidence supports the hypothesis of meU'ormin'ir untoward effect on the 
card/vascular system? 

Dr. Innerfield has pursued the observation of excess, presumably cardiovascular deaths in the controlled 
studies with a careful look at other relevant cardiac-related outcomes. I feel that it is necessary to go into 
extensive detail in evaluating his findings and conclusions since they have not previously been addressed. 
I have asked the sponsor to prepare data summaries which I have reproduced below. 
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A. ELEcrROCARDIOGRAM CHANGES 

Dr. lMerfielcl discovered that there is a statistically significant difference between metformin and non­
metfonnin treatment groups in the llllJlber of patients who showed EKG changes at the end of the controlled 
studies compared with baseline EKG. 
Further analysis of this observation was complicated by the fact that the interpretation of •normar or 
"abnormaf' (and significance of the latter), with regard to 12-lead electrocardiograms on participants in the 
two U.S. pivotal double-blind studies, was entirely.left to each individual investigational site; and there was 
no provision made for central clectrocardiographic reading. 

The NDA originally contained a summary of frequency, by treatment group, of patients with ECG's 
showing "significant" change from baseline for the ID and 2D studies. "Significant change" included not 
only ECGs which were considered to be "normar at baseline and "abnormar at final visit but also those 
which were interpreted as being "abnormar at baseline and "normal' at final visit. This table therefore 
provided the most conservative summary of "significant change" on EKG from baseline to final visit. 
Clearly, further interpretf,tion is necessary to determine the clinical significance of this preliminary result. 

The follo~ing tables, even with this conservative interpretation of "significant change" from baseline, show 
that, in contrast to Dr. lMerfield's statements, in neither study is there a statistically significant difference 
between treatment groups, based on Fisher's Exact test: 

. . tu IV o. - 6 US S d N 87 ID- 023 
.. 

Si1mificant ECG Chan2e at Final Visit 

Yes No Total 

Metformill' ... 19 (15%) 110 (85%) 129 

Control 9(7%) 117 (93%) 126 

Fuller's exact test p-value .. 0.071 

. . UIV o. -U S St d N 87 21>-6023 
. 

Sienificant ECG Chan2e at Final Visit 

Yes No Total -

I Metformin 38 (!()%) 349 (90"/o) 387 
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I Control 13 (7".4) 175 (93%) 188 I 
. 

FuhD''s aat:t tat p-valu • 0.177 

The sponsor provided in the original NDA submission an individual patient listing based on ECG 
interpretation at each investigational site of all patients with an "abnormal" ECG at final visit. This listing 
therefore d~ not include those patients whose "significant change• had been from "abnormar at baseline 
to •normar at final visit. NDA table 20.0 for each of these studies does include patients whose ECGs 
changed from "abnormar at baseline to •normar at final visit. In the ID study, 4 metfonnin-exposed 
patients had ECGs which were • ,bnortnar at baseline but "normar at final visit. In the 2S study, 7 
metformin-exposed patients and I glyburide-exposed patient had ECGs changing from "abnonnar at 
baseline to "normal" at final visit. It appears that Dr. lnnerfield did not understand or take into account this 
presentation of the EKG data. 

The fellowing tables sumrnari7.e those patients with significantly changed ECGs over the course of the study 
which were abnormal st final visit. None of these treatment group differences is statistically significant: 

U S S d N 87 ID-6023 . . tu IV o. -
Si2nificantlv Abnormal ECG at Final Visit 

Yes No Total 

Metfonnin 15 02%) 114(88%) 129 ' ! 

Control 
.. 

9(7%) 117 (93%) 126 

Fisher's exact test p-Wllue .. 0.184 
1 .,. I 

. tU IV O. -U S. S d N 87 2D-6023 

. Sl2nlncantly Abnormal ECG at Final Visit 

Yes No Total 

Metfonnln 31 (8%) 356(92%) 387 

Control 12(6%) 176 (94%) 188 

Fisher's exact test p-value = 0.611 
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In his review ofS/2<W4, Dr. lnnerfield has pooled all metfonnin-exposed patients with "significant change" 
from baseline in their ECGs. This yields 57 mctfonnin-exposed patients and 22 unexposed patients. He 
calculated the percaJtages of patients with such changes based on the •n• of all randomized patients, rather 
than the •n• of patients with both baseline and final visit ECGs. Based on the total •n• and this most 
conservative interpretation of change, he determined that 10.1% of patients exposed to metformin had 
significantly changed ECGs (57 of 566), compared to 6.2% of unexposed patients (22 of35S). He then 
concluded that the mctformin-cxposed group had an •excess risk" for EKG changes of 3. 9"/o. 

If the appropriate •n• consists of only patients with both baseline and final visit ECGs, these percentages 
for this conservative assessment become 11.0% for patients exposed to mctformin (57 of 516) and 7% for 
unexposed patients (22 of 314 ). In the following tables, the results of such pooling, based on the described 
"n"s, are summarized: 

U.S. Pooled Studies (All Patients Randomized) 

Sienificant ECG Chanee at Final Visit 

Yes No Total 

Metfonnin 57 (10%) 509 (90"/o) 566 

Control 22 (6"/o) 333 (94"/o) 355 

Fisher's exact test p-value = 0. 052 

U.S. Pooled Studies (Patienli with Final Visit ECG) 

Sienificant ECG Chanee at Final Visit 
• • • I 

Yes No Total 

Metfonnin. 57 (11"/o) 459(89%\ 516 
• 

Control 2Z (7%) 292 (93%) 314 

Fisher's exact test p-mlue = 0.067 

Thus, based on the pooling of data on all "slgnificantly changed" ECGs. which includes changes from 
• abnormar to "normar, and using an "n • comprised of all randomized patients, there is borderline 
statistical significance for metformin-exposerj patients. When the "n" used consists of all patients with both 
a baseline and a final visit ECG, the p value is not significant at the <0.05 level. 
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If the tables are reconstructed, pooling only patients with significantly changed and abnonnal ECGs at final 
visit, there are no statistic:ll differences between med'ormin-expos and control groups, u shown: 

U.S. Pooled Studies (All Padents Randomized) 

Sltrnlftcantlv Abnormal ECG at Final Visit 

Yes No Total 

Metformin 46(8%) 520(92%) 566 

Control 21 (6%) 333 (94%) 355 

Fuher's exact test p-vabu • 0.241 

U.S. Pooled Studies lPatients with Final Visit ECG) 

. Significantly Abnormal ECG at Final 
Visit 

Yes No Total 

Metformin 46 (9"/o) 470(91%) 516 

Control 21 (7%) 293 (93%) 314 
. . 

Fisher's exact lest p-lldlae • 0.294 

The sponsor, in an 'attempt to satisfy Dr. IMerfield's interest in a.blinded re-interpretation of the ECGs, did 
have all the ECG's re-evaluated by a well-qualified cardiologist and electrocardiog,rapher under conditions 
of blinding as to treatment group. Dr. IMerfield wu not satisfied that the re-evaluation wu limited to only 
the ECGs which were reported as changed (m one direction or the other) durins the course of the triai. He 
felt that this amounted to a •ftirtation with dishonesty" since the sponsor favored itself by not including all 
ECGs in the re-analysis. I would agree to some extent with Dr. lnnerfield that the ideal, most conservative 
appr03ch would have been to throw all the dice apin. However, I do not think that the company's approach 
is unreasonable all things considered. Furthermore, I do believe that to nearly eall this dishonesty reveals 
an unwarranted antagoniJm to a company which has attempted mightily to be responsive to our requests. 

According to the cardiologist's review, the electrocardiograms, as originally reported by the investigational 
sites, had been significantly •over-read•. Many tracings considered •abrlOt"lllQf by the sites were, in fact, 
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"nonnar, according to the blinded reviewer. Given the high degree of "over-reading", it seems unlilcely, 
as suggested by Dr. lnnedield, that the sponsor wilUWJy selected ECGs and held back others since the ECGs 
submitted for reinterpretation were considered to be the "abnormal" ones. Dr. lnnerfield also suggested that 
the sponsor had sought this re-evaluation because of "dissatisfaction with primary results". I believe that 
the sponsor was appropriately responding to concerns which had been raised by Dr. Innertield himself at 
the advisory committee hearing. . 

Dr. Innerfield goes back to his own re-analysis of the original Appendix 7. Not satisfied with 'the 
resubmitted Appendix 7 based on the independent expert's report, he creates new categories of ECG 
abnormalities. He then finds an excess risk for metformin-exposed patients of 6.6 :1:: 4%. These new 
categories arc: "normal to abnormal", "abnormal to normal", and "abnormal to abnormal but with a 
significant change•. 

If the data from the original Appendix 7 are consistently approached in this fashion, the following 
comparisons result: 

. . UIV o. -U S St d N 87 ID-6023 

ECGs Changes at Final Visit 
(Normal to Ahn., Ahn. to Normal, Ahn. to 

Ahn. but with Sh nif. Chan2e) 

Yes No Total 
. 

Metfonnin· 26(18%) 117 (82%) 143 

Control 14 (10%) 132 (90"/o) 146 

Fisher's exact tat p-value = 0.041 * 

• • tu IY o. -U S S d N 87 2D-6023 

ECGs Changes at Final Visit 
- (Normal to Ahn., Ahn to Nonna!, Abn. to 

Ahn. but with Sit nif. Chan11e\ 

Yes No Total 

Metformin 52 (12%\ 371 (88%) 423 

Control 25 (12%) 184 (88%) 209 .. 
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Flsllu's aact tat p-valMe • J.000 

Dr. Innerfield notes tblt •pooJins sJyburide patients in with tJU analysis seems to help to oblcure theae 
differences•. By tJU I believe he 111e1111 that, because the 2D study shows no dift'ereoce in ECG changes 
between treatment groups, pooling this with the ID study where there happens to be borderline statisitical 
si3nilicance should be avoided because ii undemW:ies his hypothesis. How can he expect lo have ii bolh 
ways depending on how it suppons his contention? He has no problem pooling deaths across studies in 
order to achieve statistical significance. He also fails to acknowledge in his analyses the inclusion of 
abnormal ECGs gone normal as a significant ECO change at final visit. Thia c:ategOI)' is obviously of 
dubious clinical significance. 

Using this scheme, the pooled analysil, wilh p.valucs, ia as follows: 

U.S. Pooled Studies (All Patients Randomized) .. 
ECG Changes at .F"mal Visit 

(Normal to Abo., Abo. tf• Normal, Abo. to 
Ahn. but with Siem Ir. Chansrel 

4 ·~ I 
Yes :4o Total 

Metronnin 78 (14%) 488 (86%) S66 

Control 39(11%} 316 (88%) 3SS 

Fishu's aact tat p-W1111e • 0.224 
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U.S. Pooled Studies IPatlents with Final Visit ECG) 

ECG Chan1es at Final Visit 
(Normal to Aba., Aba. to Normnl, Aba. 

.__ to Abn. but with Skmlf. Chan•e\ 

Yes Nn Total 

Metformln' 78 ()5%) 438 <85%) 516 

Control 39f12%) 275 f87o/o) 314 

Fuller's uact test p..vable = O.JOS 

The consulting cardiologist categorized the reviewed ECGs according to the table found on the following 
page. lhis was provided' by the sponsor as a revision of the original Appendix 7 ·data: 

'4 •,. I 
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17-1D-I023 17-21M023 

Expert Re•dlng of Buellne TT..Ullltlll- .... P .. c .... Cl M+ 
a Fin.I Vlalt ECG ~ y G 

Yes/No? 

Normtll to Norm•I N 7 3 14 12 u 
?Abnormal to ?Abnormal N 1 0 2 0 s 
Abnormal tci Normal N 5 1 0 0 0 

Abnormal to Less Abnorm•I N 1 0 0 0 0 

?Abnorm•I to Normal N 2 3 0 0 0 

Abnormal to Abnormal N s 2 0 8 8 

Normal to Abnormal y 3 1 3 1 1 . 
Normal to ?Abnormal y 1 0 0 1 2 

?Abnormal to Abnormal y 1 0 0 1 2 

?Abnonn•I to bl•nk y 0 2 0 0 0 

Abnormal to Abnorm.I Cha""" y 0 1 0 0 0 

Abn'lrm•I to blank y 0 1 1 2 0 

?Abnorm•I to ? nlllcant y 0 0 1 0 0 

Normal to blank y 0 0 1 0 0 . 
Abnormal to ?Abnormal y 0 0 0 1 0 

Abnormal to Essentiallv Unchanaed y 0 0 0 1 0 

Abnormal to Increased Abnormalllv y 0 0 0 0 1 

The sponsor states that if the types of change ere limited to "normal to abnonnat•, "?abnonnal to abnonnal", 
"abnonnal to increased abnormality• and "abnormal to ?abnonnar. the following comparisons result. based 
on the pooled studies: 
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U.S. Pooled Studies lAU Patlenu Randomized) 

SJpiflcaat ECG Chaaps at ll'iaal Visit 
Bued oa Ex..-t Review 

Ya No Total .. 

Metrormin 11 (2%) SSS l98%\ S66 

Control S(J%\ 3S0(99%) 3SS 

Fisher's aact tat p.wl/11e • 0.614 

lfthe ID and 2D studies are pooled, based on the blinded re-analysis contained in revised Appendix 7, and 
confined to trcatment-cmergc:nt changes, as noted above, the following comparisons result: 

U.S. Pooled Studies IAll Patients Randomized) 

Treatment-Emergent ECG Changes at Final Visit 
Based on E:a:n rt Review 

. 
Yes No Total 

Metrormin 1713%\ S49 (97"/o\ 566 

Control . 12 '3%\ 343 (97"/o) 3SS 

Fuhu's exact tat p.WllMe • 0.847 

<t •" I 

. 
Summ1ty o{ the ECG l11uc 

Tho only statiSlic:ally lisnific:ant difference between treatment groups is found in the ID study. Significance 
results only by including ECGs which were "abnormar at baseline and reverted to "11ormar at the final 
visit. On the other hand, the 2D study, even using this approach, demonstrated absolutely no difference. 
By any other reasonable analysis, the quest for treatment-associated ECG changes comes up empty. 
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B. CORONARY ARTERY DISEASE 

In attempting to build a cue for metfonnin'• neptive cardiovuular effecu, Dr. lnnerfielcl then 1ur111 to 
lookin1 at event1 attributable to c:oromry artery dilea-. ~. be be&im with a criticilln of the 
lpt'llD"a a11111ment of 1en111 refenble to •coroaary artCll}' di•••. Dr. lnaerf1eld implies that lookins at 
"treatment emerpna• cvents ii inappropriate. It 1em11 to mo that In the uHnmeat of adverse evenu, a 
treltment emeigem approach ii JnOlt appropriate. His criticism is unwamnted. In fact, it can be seen that 
a munber of tl)e Cll'diovucular adverse events were not treatment emergent, particullrly from the l!Oll-U.S. 
controlled studies. 

In the ID study, there \'illn more patients in the metfonnin sroup with •coronary arteiy disease" events than 
in the placebo lfOUP (S eventa per 143 patients vs. I event per 146 patientl). In the 2D study on the other 
hand, there were 3 events per 423 patients exposed to metfonnin and 6 events per 209 patients exposed to 
glyburide. Usin1 the pooled analysis across all controlled studies, there are no statistically sipificant 
differences between occurrence of coronary artesy disease in metrormin-exposed patients versus controls, 
as shown in the following table: 

All Studies Pooled 

Patients witb Advene Event Terms Referable 
. to "Coronarv Art...., Disease" 

Yes No Total 

Metformin 14 (l9.4i) 798 (98%) 812 

Control 
.. II (2%) Sl3 l98%) S24 

Fisher's exact tat p-valile • 0.681 

.. . .. ' 

Contrary to Dr. lnnedield's contention, there is no evidence ftom these data of an excess of coronary artery 
disea~rclated events in metCoruUn-cxpolr:d patients compared with c:ontroll. 

In looking at the issue of metformin-associated arrhythmias, Dr. lnnerfteld again seems to qumlon the 
appropriateness of using a treatment-emergent approach. It turns out that for this particular listing many, 
if not most, of the patients in both the non-U.S. u well u the U.S. controlled studies hid antecedent 
comparable problems or Baseline ECG evidence of PVCs. In the ID study, 4 of the S mctfonnin..expo 
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patients fell into this category, and the remaining patient had a single episode of mild palpitations. In the 
20 study, of the 2 .'lelformin-exposed patients with "arrhythmia", one was attributed to excess thyroid 
hormone replacement while the other occurred in a patient with a prior history of "arrhythmia". Of 2 
metformin-exposed patient• with "tachycardia", one had a history of rheumatic heart disease and atrial 
arrhythmiu while the other had a spontaneously resolved lltermittent rapid heart rate. All other terms 
reported were essentially "palpitations"; and, for a number of patients, these palpitations had been present 
prior to study entry. In the non-U.S. controlled studies, the onty case of tachycardia occurred in a patient 
who had a history of atrial disease and pacemaker implantation. All other terms were "palpitations"; and, 
in the study with the most reports of this kind, this was frequently piirt of a symptom complex considered 
to be due to hypoglycemia. 

Thus, in a more careful look at the nature of terms consistent with arrhythmias, the majority were neither 
treatment emergent nor well defined rhythm disturbances. In the pooled study analysis, there is no 
statistically significant difference between treatment groups in occurrence of adverse events possibly 
attributable to cardiac arrhythmias. 

All Studies Pooled 

Patients with Advene Event Terms Referable 
to "Arrh thmias" 

Yes No Total 

Metformin 25 (3%) 787 (97"/a) 812 --
Control 8(2%) 516 (98%) 524 

Fisher'.; uact tatp-wd11e"' O.JOJ 

1 .,. I 

C. CARDIOVASCULAR DISE \SE 

This category encompuses the majority of patients involved in both the previously noted terms related to 
"coronary artery diseue" and •111rhythmias". Most of these patients therefore reappear under the listings 
of adverse event terms associated with cardiovascular diseue. Here, too, many of these events are not truly 
treatment-emCl'llent or were symptoms, like piilpitations, which were not necessarily due to arrhythmias. 
Among the remaining patients in these listings, the majority of events are hypertension, which for most 
patients in all tre..unent groups was not treatment-emergent. 

Other than these patients and patients with venous events (e.g., phlebitis} in U.S. Study No. 87-10-6023, 
there were 2 patients with transient ischemic attacks (TIA) in the metformin group (one of whom was on 
0 mg/day of metformin at the time) and 1 patient with a TIA in the placebo group. In the 2D study, othci 
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than patients mentioned -ebove. there were 2 metfonnin.exposed patients with TIAs (both of whom had 
long-standing hypertension), 1 patient who had L'l asymptomatic carotid bruit at final visit, 1 patient with 
long-standing hypertension who developed conge..1ive heart failure and •carcliomyopathy", and 1 patient 
with cold feet (coded u "peripheral valQ!lar disease"). 

From reviewing the listings. it is unclear bow Dr. lnnerfield arrived at the number of S2 events for 
metformin patients and 21 for control patients in the oooled listing. However, if his figures are used to 
calculate p-yalues for between group compa:isons, it is seen in the following table that the p-value is not 
significant at a p value 0.05, in contrast to Dr. Innerfield's contention. While significance is approached, 
this is such a mi~b of pre-existent and treatment-emergent problems ofa very wide variety that it is 
very difficult to come to any suspicion of a treatment effect. 

AD Studies Pooled 

Patients with Advene Event Terms Referable 
to Cardiovascular Disease 

Yes No Total 

Metformin 52(6%) 760 (94%) 812 

Control . 21 (4%) 503 (96%) S24 

Fisher's exact •.at p-llO/lle • 0.065 

E. CONCLUSIONS ABOUT SAFETY ISSUES RAISED BY DR. INNERFIELD 

.. • .. I 

The occurence of an apparent excess of deaths in the metformir exposed compared with the non-exposed 
patients approaches statistical significance. The implication of this observation should be resolved u 
quickly as pow"ble on the basis of robust clinical studies. On the other hand, there is no cue to be made 
for an association of metro.min tberapy with treatmall cmergenJ ECG c:banges, c:ardiac evenll. arrhytbnliu, 
or cardiovascular diseue 

. ' 
~?. 
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Sic et Non• 

I believe that Dr. Innedield has made a very important contribution though it is clear that I do not agree with 
some of his observations and conclusions. He has conscientiously reviewed this NDA &lid left no stone 
unturned. His approlCb is preQsely what was needed in this review of a NDA which has presented complex 
issues and potential for controversy. In this exceptional case, we have not achieved concensus though I 
believe reaso11.able attempts were made among reviewers to hear each others points. Generally, this has 
served to increase the quality of our reviews. It is also very exceptional that I have felt the need to resort 
to some detail in the crticism of a co11egue's analysis. I feel very badly about this because I know that Dr. 
Innertield is motivated by the best of intentions. I believe his experience as the physician of a patient who 
almost died of j>henformin-induced lactic acidosis is responsible for an almost obsessional view that 
metformin as a close cousin should not be approved. Despite his concerted and frequently brilliant etforts, 
his approach bas, at times, been more rhetorical than scientific. 

Recommended Regulatory Action: 

Approval 

Alr.xander Fleming, M.D. 
1 •.. I 

I (Yes or No~ the tide.,.,_ Abo1arCs trcotiae-in 1091 in whicb hejuanpcrod many,. ..... tad!inpofthe a...i. iu point­
poinl r ............. poilll outlheirooalndi~ Ootofbia ,...._ .............. alwo)'I rhetori<al .................... .._to_. • 
.._pooiti< :1. Ht believed,......_. lhl& tbtafl'licllionofloP:...i...- i__., allowtnllb to btadiicved. 
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Metfo.r~in Comparative Safe~ T • 
~ ~ ~ NDA 20-357 · • 
I W Randomization Group 

Cardiovascular 
Events 

Hospitalizations 

Deaths 

Lactic Acidosis 

Controls Metformin 

80 128 

22 44 

0 6.16 

0 1.76 

(expressed per 1000 PYE) 

p value 

0.05 

0.1 

0.01 

ns 



NDA 20-357 Amendment #22 
MOR-I-

On 22 March 1994 the following [internal] memo was faxed to Lipha Pharmaceuticals, Inc.: 

3/22/'J4 : Memo to Aleunder J11emiag (Group Leader) 

As per request or die DMEDP advilory committee (11 Ma.· 1!194), I would 
like to caU Upha to uk for the followiag iaformadon:-

1) All "significantly changed" EKG'• from Cati (57 met+ 22 control+ !open 
enrollment) patientl a subset orwbicb is listed on page OIA-01592 (Vol 1.74) 

2) Available follow-up OD all or tbote patientl 

3) All EKG's available for patients who died in controlled triall sorted by 1tudy 
and by exposure (:t:) to metrormin 

4) Pooled listing sorted by ... dy and by exposure to metrormin (:t:) of patients 
who died in all controlled triall 

5) Pooled listiug sorted by ltudy and by exposure to metrormiu (:t:) or all patients 
with any terms usociated witb coronary artery dileue in all coatroled dink:al trim 

6. Pooled listing sorted by study and by exposure to metformill (:t:) of all patients 
witb any terms associated witb an')'tbmiu in all controlled clinical triall 

7. Pooled listing sorted by study and by exposure to metformill (:t:) or all patientl 
with any terms associated with cardiovascular diseue in all controlled diuical triall 

I. Pooled listing sorted by duration or all patients with any term• usociated with 
cardio1•ascular disca,e, coronary disease, arrhythmias, or deatb in all open clinical triall 
or phases 

The amendment received is in direct response to that teleficsjmile. 

"Item I" was addressed initially by Lipha as follows: 

-+ 

"· 
'.\~ 



NDA 20-357 Amendment #22 
MOR·2· 

(Points l & 2): AD "sigaificandy changed" ECG1 rrom Category I trials (U.S..£tm: 
trollql clinical trials), with available follow-up information. 

N.B. Significantly changed EK G's from the 9J1f11-enrollmnt study were requested, and the request 
appears to have been ignored. In its place, the sponsur sent out all of the EKG's identified u 
changed, and only those. to some cardiologist for reanalysis. This analysis had conclusions which 
deviated from the original analysis. 

The sponsor noted dinically 'significant EKG changes from bucline" occurred as foUowa: 

Study No. 

87-lD 

87·2D 

Pooled 
(Sic!) 

Siguificant Change 
From Budine 

Treatment Yes 

llfetformia 19(15%) 
Placebo 9(?%) 

Metformia 14 ( 8%) 
Glyburide l3 ( 7o/e) 
Combination 24(12%) 

Metformiu 33(11%) 
(Moaotherapy) 

No 

tH! (S5~1e) 
117(93'1·) 

169(92%) 
175 (93'1·) 
180(88%) 

279(89%) 

Only "pooling" metfonnin monotherapy patients did not appear to make much sense, cspecially when 
true pooling based on exposure revealed 57 (10.1%) significantly changed EKG's in patients exposed 
to mctfonnin as opposed to 22 (6.2%) in unexposed patients. This amounts to an aceu risk or 
+3.9% which has a (significant! '5% Cl around it or +o.324% to +7.3%). 

These EKG's originally listed by the sponsor as "significantly changed from baseline• in Table 242 
(Vol I. 74, p. OSA.01592) emanated from Appendices 7 of the study reports (Volume 1.119, p. 
O&B-05345 and Volume 1.156, p, 088-18582}. Of these EKG's, 78 were seen in metformin 
patients and 39 m controlled patients. 

According to my review of the cardiologist's reanalysis, 17 of 564 (3%) metformin patients showed 
.significant changes from baseline versus 6 of3S4 (1.7%) controls. This 1.3% excess trend i.'I not 
significant at the p<O. l level. Nevertheless, this reanalysis is flawed by sampling only those cardio­
gruns originally read as showing change. In short, the sponsor bad "little to lose and everything to 
gain.• Indeed, any reanalysis prompted by diuatisfaction with primary results is open to question. 
To then only reanalyze [the incriminatingj positive results is t1ination with dishonesty. 
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1° EKG Change from Bueline - Pooled Datt. from Appendices #7 

Voltage ST-'f Rhythm Not clear 17-lD 87-2D 

Metformin 6 42 27 3 16 52 

Controls 2 18 17 2 14 25 

cliff PS DI DS DI p<41S DI 

Totals 

78 

39 

as 

Note that in the 87-lD placebo controlled study there were 26of143 (18.2%) metformin patients 
with EKG changes versus 14 of 146 (9.6%) placebo patients for an acas risk of 6.6 :t 4•1. 
with a 95% CI or 0.67 to 16.5%. Note also that pooling glyburide patient~ in with this analysis 
seems to help to obscure these differences. 

In its look at patients with any terms referable to •coronary artery disease" the sponsor chose to 
regard only •treatment-emergent" events. InterestinslY enough, if one ignores "chest discomfort• 
as a non-specific symptom, then in the 87-lD study there were S/143 (3.5%) metfonnin patients 
,erius 1/146 (0.7%) placebo patients with •c:oronary artery di11e1r,e• fMDI for an exce11 metrormia 
risk over placebo of2.ll z 1.61% with a 90% CI or 0.0380 t.C' 5.59%. Howewr, in the 87-2D 
study there were 3/423 (0.7%) metformin patients (with 1 death) versus 61209 (2 .. 87%) glyburide 
monotherapy patients witb "coronary artery disease" events for ID Prm llJl!gride moaotbmPY 
"Foronaa artm diBpc" mpt rilk mr pgoled-•clf9111" Dgn pf2,lt :I: 1.23% wjth I 
90% CJ or 0.11to4,11%. Pooling across all studies sboV1s 141812 (1.7%) metformin patients 
versus 111524 (2.1 %) placebo patients with "coronary lrtt.ry disease• events for an excess control 
risk over metformin of0.38 z 0.78% (ns). 

In its look at Pt1ien~~ fith any terms referable to "arrhythmias" the sponsor also chose to regard 
only "treatment-emergent" evenu. There were 25/812 (3.1%) metfonnin patients versus 8/524 
( 1.5%) control Ptatients with "arrhythmia" events for an acm metl'ormin rilk over control of 1.55 
z 0.11 % with a 90% CI of 0.217 to 2.19%. 

In its look at patients with any terms referable to "carcfiovalQllu di•se" u well the apc>allOI' c:bole 
·to regard only "treatment-emergent• events. Interestingly enough, if one ignores "hypertension" or 
venous-side abnormalities, there were 521812 (6.4%) metformin patieata venua 211524 (4.0%) 
control patients with "c:ardiovascul1r-arteriaJ• CYeDts fur 111 acm med'orlala risk over coatnll or 
1.4 * 1.21 % t1.itb a 95% a or 0.0111 te 4.77%. 

/ 

\ 
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':onclusiODS: 
· . ) The sponsor's reanalysis not only in and of itself, b1.1t of only positive EK G's represents a signifi­
cant bias and is flawed. 

2) In the US trials, EKG abaormalitia per se 1ppe11 to be significantly (+3.9%) ewer-represented 
in rnetfonnin patients (p<O.OS), and (+'-6%) owr-re(lresented when compared to placebo patients 
in particular (p<0.1 ). 

3) Asain in the US trills, "iscbemic-" or "coroaary airtery dileue-" related events appear to be 
(+2.11%) mE-rt.'Presented in metfonnin patients wb:n compared to pbu:ebo patients (p<O.l) ht 
(-2.16%) under-represented when compared to glyburide monotherapy (p<0.1). 

4) Across fl// trials,."arrbytbmiu" appear to be (+1.55%) over-represented in metfonnin patients 
when compared to controls (p<O.l). This would appear to argue in favor of the original EKG 
analysis. 

5) Finally, most significantly, and acroa d trials, "grdioyucu!ar (aneriall" events - a 
majority of which are represented by \;{'mbining #3 ("coronary artery disease") and #4 ("arrhyth­
mias") - are significantly (+2,4%) OPeMepraeated in metformin patients wben compared to 
controls (p<O. OS). 

')) Thuu although metformin may exacerbate coronary artery disease, and although glyburide may 
xacerbate coronary artery disease even worse than metformin, what may be an 011r-ridinz arrfodh­

mogenic effect o[metfqmrin mav serve to intbq sifnificgntlv more lcardjqvqplm:l morbidl/y (41 
aces! cardiovascular events/ 1000 PYE acroa all contrvlled trials [p<0.05]; 22 aceu lloapi­
talizationsil 000 PYE in tbe UKPDS [p <0.1]) andhifbly sitmificgnt lcardjoyq.glar! mortality 
(6.16 excess metfonnin deatb1 per 1000 PYE in the US trials [p<0.01]) tbqn cqntro/I despjtc the 
latter group bavins included the more potently ischemoaenic su!fonylureas. 

Recommendations: 
The suggestion for non'Bpproval is but a tad further strengthened by this submission. 

~. . 
\}J\.~ \u.}k, \"b V'Q__ VJ~ """"''- ~~ ,.i~ \v.. 

NDA 20-357 ~'4 Y<}JL \ \)\.. ~. -
HFD-500/Bilstad l ~ Q~ 
HFD-51 O/Chiu/Y sern/Jordan/HertiglFleming/Gueriguian/Stade!/IMerfield/Short/Sobel ) ~ 
liFD-713/Nevius/l\drticello 5 ').() \f 

FD-426/Hunt 
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of hypoglycemia than either thll metformln or glyburkle monotherapy groups, but this was attrlblited 
to: the protocol design (rnaxlml.lrn dose of glyburlde, held constant, with variations In metformlr' 
d068): the lack of a hypoglycemic effect with metfonnt 1 monotherapy; and the lack of change II 
dosa cJf glyburlde, post-randomization, or variation In glyburlde dose during the study, for patlenl, 
on gl11burlde monotherapy. No episodes of severe hypoglycemia occurred and all episodes 
respc.nded to conservative management. 

7 .2.:i.1 :;; >Vl._.t Conclllllona 

lhls l'8lllewer has made the following obeervatlons: (1) In this partlcUar group, patients treated 
with metfonnln alone lhowed a very mlnimal Improvement d their ~ p11111meters, e.g., -0.4% 
unit of HbA1c; (2) The same patlants treated with ~e alone show no lmpnMlmenl, In fact a 
slight worunlng d their~ pa"8IJl'Jlers, e.g., +o.n unll8 d HbA1c; (31 By co11tradlsllnctlon, Iha 
grou:,> treated with the combination d matformln + ~ride shows a rather dramatic Improvement, 
e.g., -1.7'!1. units of HbA1c. 

Thus, two Important conclusions can be derived: (1) That metformln and glyburlde are 
synergistic In their effects, I.e., the sum of tl'eir Individual activities (e.g., -0.2 % of HbA1c In this case), 
Is much less than their combined activities (e.g., -1.7% of HbA1c) - a 750% increase between additive 
am! synergistic effects! and (2) When patients have been shown to be essentially unresponsive to 
gl•/burkle (suffonylurea failure), the addition of metformln to glyburlde seems somehow to restore 
glyburlde activity. The practical consequence of this observation Is: Patients who have shown primary 
or secondary falure might be considered to be treated with the sulfonylurea + metformln cornbinatlor., 
Instead of withdrawing suffonylurea therapy and replacing II with metfoonln treatment. 

Of course, such recommendations can be made only If the three treated groups were 
comparable. In addition, the Company has not performed the studies !hast unequlvocaJly prove that 
synergisms does Indeed exist, or defined the groups In which synergism may exist, or even 
determined the lowest dose eflectl\'e In combination therapy as opposed to monotherapy using 
metformln. A last remark: Combination therapy Is ,•lfferent depending on whether one is using II In 
patients In whom glyburlde alolne Is still effective, or In patients who have experienced a primary or 
secondary faYure of sulfonylurea therapy. 

It's more important to again emphasize the following: In this study too, the CompailY has failed to 
determine the lowest dose effective in most patients. This Is again due to the protocolar choice of 
titrating upward based on FPG values alone after relatively short equilibrating Intervals. As a result, a 
hodge-podge of doses were used and not a single one was tested for true efficacy. Under the 
circumstances, It Is very dlfflcull to recommend approval of the drug, though Its efficacy seems to be 
real and significant, and the possibHlty of a synergism between sulfonylureas and melformln Is strongly 
sugQested. • 

8. NON-PIVOTAL CLINICAL STUDIES 

8.1 Finl Non-Plvotlll Study: Study Nt\. MET/AM/14/QORF1 

I. 1. 1 Dnc:ript!on of Study 

a. 1. 1. 1 Title, Objective and Ratlona!e 

Non-U.S. Study No. MET /AM/84/00RF1 'A Study of Metformln In Type 11 Non-lnsulln­
Dependent Diabetics (NIDDM) Who Are ~ '20 Percent More Than Ideal Body Weight QBW)' was 
conducted to evaluate the safely and efficacy of metformin In the patient population described In the 
title whose prior treatment for diabetic obesity faled due to Inadequate diet therapy, lneftectlve or 
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JIC'Or!y tolllrllted weight reduction treatment or other anti-diabetic therapy not r<MU!tlng In weight 
reduction. The rationale for the study was sclenlttlc evidence of the antlhyperglycemlc effect 
associated with the drug. 

a. 1. 1.2 Experimental Design 

Non-U.S. Study No. MET/AM/14/DORF1, conducted In Paris, FrallC8 from May, 1984 to 
December, 1987, was a randomized, parellel group (two), double-blind, elngle-cner study comparing 
the safely and efllcacy of 60 days of treatment wllh either lllllformln (up to 2,550 mg/day) or plllclbo 
In 51 obw ~ mora than IBW), NIDDM oulpatleQll whole prior 11111t111ent for dlabedc oblelly 
had been unsuccessful. I 

Ellglble patients. following ~ -. llarted on nllllfonnln (or placlbo), 850 mg tld, 
with meals (2,550 mg/day, total doee). In the event of digelllve Intolerance, thla dole WU reduced 
to two tablets per day (1700 mg). All patients, whether randomized to receive study drug or plllcebo, 
wer(l placed on a calorie-reslrlc diet, loW In sugar, adapted to their degree of obesity. 

8.1.1.3 Demographicl 

A total ol 51 patients were randomized to treatment with 25 receiving metformln and 26 receiving 
placebo. The patients 1'811\}ed In age from 29-73, with a mean age of 54. There were 43% males and 
57% females. 

8.1.1.4 Safely Conslderatlona 

Adverse oxperiences/hllercurrent medical avllfllS (Af/IMEs) were recorded at each monthly visit 

8.1. Ui Efllcllcy Endpolnta 

The Sponsor conaldered the following as the primary elllcacy n.eaauras - FPG, PPG, HbA1c, 
fasting plasma Insulin, body weight, total cholesterol. and ~es. We have made our commenta 
on this subject In our review of pivotal studies, mainly that only HbA 1 c can be considered as a 
primary efficacy endpoint. 

I. 1. 1.1 Statlatlcal Approaches 

. ObselVed values and change from basellne values were compared for Bil elllcacy measures. The 
primary analyses were the within- and between-treatment comparisons of change from baseline 
values. The Incidence of AE/IMEs was compared belW8en treatment groups using Fisher's Exact 
T • wheo ljlere was an Incidence of four or greeter In a treatment group. 

1.1.2 Reaulla and Conclusions 

a.1.i 1 Palltnl Complnibllly 

Demogl'aphlc characteristics of the two beetmenl groups are stated to compellble at ba11llne. 
Of note, eight patklrU assigned to metfom1l11 had been on meerom., (and - on lllllfom*"~ elonl 
or with sU!onylurea) It> until study anti)', as W81'11 llV8 patlarU assigned to placebo ~ 111 obVlolll 
confounding factor. 

8.1.U f'ltllnl DllposlUon 

Of the 51 randomized patle1111, 35 compleled the study. Of the 16 patlenls who withdrew from 
the study, nine were dlaccnlnued due to Af./ltl&: four patlenls from Iha mllllfonnln group (1ft) ~ 
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five patients from the placebo group (19%). Two (8%) of the four metformln group patients 
discontinued for gair.rointestlnal slde-effects, as did four (15%) of the five placebo group patients. 

8.1.2.3 Efficacy Data 

Within treatment group comparison of final vtslt to baseline values showed that metformln 
treatment re&IAted In slgnlflc:anl decreaMS In FPG. PPG and HbA,. compared to nonslgnlflcant 
deer- for placebo (although balween-treatma comparisons were not statistically significant). 
For FPG, the metfonnln group had a !\J "'11/dl decnlase from baseline whereas the placebo group 
decreased 19 mg/dL Melformln treatment also raaUted In a significant decrease In total cholesterol 
and a nonslgnlflcant decrease In ~ Placebo treatment resUted In nonslgnlllcant decreases 
In both al these llpld parameters. Both groups had axperlenced slgnllcanl reductions In body weight 
at final visit. without significant dllference a.-. mistments. 

8. 1.2.4 Safety Data 

In general, metfonnln was well tolerated throughout the duration of the study. A total of 30 
AE/IMEs were reponed In 20 of the 51 patients enrolled In the study (10 patients In each treatment 
group). The most common AE/IMEs were gastric pain, diarrhea, and nausea There were no deaths. 

ll. 1.2.5 Sponsor's Conclusions 

The sponsor concluded that this study, conducted In NIDDM petlents poor1y controlled by earlier 
diet therapy, weight reduction therapy or anti-diabetic treatment, suggests that metformln Is a safe, 
well-tolerated, and effective treatment In such patlenls. Due lo the limited number of subjects per 
group and the high proportion of dropoulS, overall, no clear-cut between-treatment differences were 
detected. Furthermore, the obselvatlon that approximately 50% of patients In both groups had been 
on metformln (either alone or with ~-) before or at study entry, without any washout period, 
makes Interpretation of results more dllflWL 

8. 1.2.& Reviewer's Conclusions 

This is a totally flawed study, for the following reasons: (1) Few patients; (2) large number of 
dropouts, which ring a safety alarm; (3) heterogeneous population admitted to the study; and (4) 
additional difficult to evaluate effect of the dietary rules. For these reasons, the study Is useless for 
efficacy analysis. and does raise some concerns from a safety viewpoint. 

8.2 Second Non-Pivotal Study: Study No. MET/GB/85/DORNA 

8.2.' Duorlptlon of Study 

8.2.1.1 Title, Objective and Rationale 

Non-u.s. Study No. MET /GB/85/DORNA: "A Double-Blind Randomized Study Comp& Ing Diet 
and Metformln to Diet and Placebo In the Treatment of Mod6rately Controlled Obese Non-lnsulln­
Dependent Diabetic Patients• was conducted to evaJuate the safety and efficacy of rnetlormln and diet 
In the patient population described In the title. The rationale for the study was scientific avldence ol 
the antlhYYP8!VYcemlc effect assoclat'3d with the drug. 

1.2.1.2 Experimental Design 

Non-U.S. Study No. MET/GB/85/DORNA. conducted In Nottingham, Great Britain from Feb., 
1985 to Feb., 1988., was a randomized, parallel group (two), double-blind, single center study 
comparing the safety and efficacy of eight months al treatment with either metformin (up to 3000 
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mg/day) or placebo In 62 obese NIDDM patlem. In this atUdy. th.l 500 mg dosage strength of 
metformln was used. 

PatJeots were started on 500 mg melfonnln per day, wllh doee escalation to 2.000 mg 1111ery 
day. by wee!.'~• Increments of 500 mg (althoUgh the option elClsled to Increase the metformln dose to 
3.000 mg/day. If glycernlc control was no1 achieved by Viall 2). Patients were Jnatruc:ted to reJuce 
1he doae by one tablet per day If gatroirCe8tlnal elcle elfecfl deVeloped. 

U.1.3 Demographlcl 

A toatl ~ 62 f)lllenls were randomlzld (30 patletU to metformln and 32 pallenta to placebo). 
The patlerU ringed In age from 38 to 67, wilh a mean age ol 54. Thll'I Wll'8 43 males and 6K 
femalea. 

U.1.4 Safety Conslderatkna 

Adverse experlences/lntercurrllll medical events (AE/IMEs) were recorded at r.ach visit. Tl'Ninl 
were no other assessments related to safety. 

U.1.5 Efficacy Endpoints 

Efficacy parameters Included FPG. HbA,, fasting plasma lnsWln. body weight, blood pressure, 
total cholesterol, triglycerides. and c.Peptide. 

8.2. t.a Stlltlstlcal Approachn 

Observed values and change from basellne values - compared for aN elllcacy meaeurea. 
The primary analyMs - the within- and betwMn-bwtment comparlaona of change from baaai!111 
VBl'..lllS. Patient were stratlled accoidlni1 to baseline HbA, levels(< or > 12.511.), with a IUbgroup 
analysis of res~ accord119Y performed. The lnclclence d AE/IMEa was compared using 1-lshar'a 
Exact Test. 

a.2.2 Rnulta ••111 Conclusions 

8.2.2.1 Patient Comparability 

Sponsor states that the demographic characteristics ol the two treatment groups were 
comparable at basallna. Our StatlSllclan may concur or disagree. 

8.2.2.2 .P.Uent Dispoaltion 

Of the 62 patients randomized patierU, 60 completed the !l!ildy. Two patlenla from the placebo 
groHP - dilconllnued from the stUdy due to AE/IME (due to a myocardial inlarCtlon and 
abdonlnil pain, l'8llPICflwlY). 

1.2.2.3 Efllcacy Data 

Mean changes from baaeline al Flnll VIII for kay elllcecy pararnll8rl cleally shoW that medorrnin 
was aupertor to placebo in Improving psramalars of glycen1k: conlrd. with highly etalJatlcally 
slgnlficanl decreues from baseline in FPG and HbA, (-57 mg/cl and • t .5 '4 units, reapectlvtly), 
compared to increllles in thele plllMlll8l'I in placlbo-trelted alllanl ( + llO mg/cl and + t. 7'JI. l­
respectlvely). In melformln.traated patlenls. fmling plasma lllldin lavelf tlmlManeoully wn 
decrcued. Body Mlgta remained .... in bOdl pellalt gl'Ql4)I. 



1.2.2.4 Safety .,... 

Metformln was well tolerated throughout the course of the study. Fifty percent of patient's In the 
metformln group complained of diarrhea. compared to 22% In the placebo group (net difference of 
28%). Constipation was experienced by 19% of placebo patients compared to 10% of metformln 
patients. 

l.2.~5Sponsor'1Conclullonl 

The sponsor concludes that this study suggests that metrormln la a safe, well-tolerated, and 
effective treatment for obese patients wllh NIDOM, who are moderately COl1lrOled wllh diet 
managerTllllt. The reaUla rl the analyals Indicated that metformln and diet - euperlor to placebo 
and diet In mea'*1gfU!y lowering FPG and H~. as well as Ir! lower'• ig total choleatarot and 
trlglycelfdes, both In patients wllh H~ < and > 12.5% (although the magnllude rl change In 
glycemlc i:arameters was greatest for patients with higher levels of ~led hemoglobin at 
baseline). 

8.2.2.6 Reviewer's Concluslona 

This small study Is ol better quality than the previous one, though It Is unhelpful -like all the 
submitted studies - In trying to determine the lowest effective dose. The difference in HbA 1 c between 
the treated and untreated patients, at the end of the study period, Is a rather remarkable 3.2% units; 
which Is almost too good to be true, given that the drug Is usually able to Improve patients by about 1-
2% units. 
8.3 Third Non-Pivotal Study: Study No. MET/AM/86/00RF2 

8.3.1 Deac:rlptlon of Study 

8.3. 1. 1 THle, Ob)9ctlve and Rationale 

Non-U.S. Study No. MET /AM/OO/DORF2 : "Study of Metformln In Carbohydrate Intolerant 
Subjects (WSHO CRITERIA, 1980) Who are~ 20% More Than Ideal Body Weight (IBW)" was 
conducted to evaluate the safety and efficacy of metformln In the patient population described In the 
title. The rationale for the study Vias scientific evidence of the anllhyperglycemic effect associated 
with the drug. 

8.3. 1.2 Experimental Design 
I 

Non-U.S. Study No. MET/AM/86/DORF2, conducted In Paris, France from January, 1986 to 
OClober, 1990, was a randomized, parallel group (twoj, double-blind, single-center study comparing 
the safety and efficacy of 60 days of treatment with either metformin (up to 2.550 mg/day) or placebo 
In 50 obese (~% more than IBW) outpatients with Impaired glucose tolerance but fasting 
normoglycemla, whose prior treatmer11 for obesity had been ullSllCC8SSful. The 850 mg dosage 
strength of metlormin was used In this study. 

Eligible patients, following randomization. were started on mef..xmln (or placebo), 850 mg lld, with 
meals (2,550 mg/dlly, total dose). In the event of digestive intolerance, this dose was reduced to two 
tablets per day (1700 mg). All patients, whether randomized to receive study drug or placebo, were 
placed on a calori&-nistricted diet. low In sugar, adapted to their degree of obesly. 

8.3.1.3 Dtm0gr9phlca 

A total of 50 patients were rar.domlzecl (2ti to metformln; 25 patients to placebo). The patlenta 
ranged in age from 16 to 76. with a mean age of 41. There were 22% mvJes and 78% f&males. 
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1.3.1.C Safety Conlfderatlona 

Adverse llX!lE'rlences/lnlercurrent medical events (AE/IMEs) were recorded at each 1.IOlllhly 
visit. 

8.3.1.5 Efficacy E!ldpolnta 

The Sponaor again ltates that the primary elllcacy ll18lllftl were FPG, PPG, libA 1 c. kiting plaama 
lnaulln, body weight. totll cho'81lerol, llld ~ PleaM l8f8r to my llUllllRIUI e;ommenta on 
the subject, llboV8. 

1.3.1.1 8tatlltlcel Approechel 

Observed \llllues and change from belellna 'J!llues -. compared for an alllcacy measures. The 
primary analyaes were the wlhln- and betwMn-tiwbnert comperilonl al change from baseline 
values. The lncklence al AE/IMEs was compared betWean treatment groups u.slng Fisher's Exact 
Test when there was an Incidence al four or greater In a treatment g!Ollj). 

8.3.2 Results and Conclualona 

1.3.2. 1 Patient Comparability 

Demographic charac:terlsllcs al the two treallrMR groups were corr.parable at baseline. at least 
on the basis al the Sponsor's concluslona.. 

1.3.2.2 Patient Diapoaltlon 

Nine patlenls wllhclrew from the lludy. Five petienll (20%), In the METFORMIN group. wllhclrew 1; 
due to adVerse experiences/-lntercurrent medical evonts (AEflMEsl. and two patlenls {S'll.). In each 
treatment group. withdraw due to perlOll8I problems. 

8.3.2.3 Eiflca;;y Dalli 

At final visit. changes from baseline for fasting plallTll ~In, FPG and HbA,. were snVlll lllld 
generally nonslgnlflcant In both Q101JP8. (These resulta mey have been expected since this was a 
patient poptJatlon wllh lmpelred glucoae tolerance tu wllh fa8ling normoglycemil at baseline). 
There was a mean decrease In fallllng plasme lnsdln al 3 µIU/ml. at Day 60 In the mallormln group, 
compared to a mean Increase of 0.1 ,AU/ml In the placebo group. Bolh Iha metformln end placebo 
groups had significant reductions In postprandial plasme inll.fln (both groups had decree- of 34 
µIU/mL.at .Day 60 (p=0.001)), postprandial glucose. body weight (5.8 kg for the matformln group and 
5.5 kg for tt;e placebo group) and total cholesterol. Matformln also caused a slgnillcant decrease In 
trlglycerkles. There were no signlllcant dllferencea between the treatment groups. 

. 
8.3.2.C Safety Data 

More patients In the malfonnln group raporllCI AE/IMEI thin lr1 the pllclbo group (17 w. 3, p 
<0.001). The AE/IMEs reported In the lfillfomlln group were glll8llllly consiltenl wllh b known 
gastroll'llesllnal side ellflCI prolle. ~ was 1111perle11ced by ~ of patients receM1Q madorml!' 
compared to 12'11. al pallanla rllClhllnQ placebo 

Forty-one patients~ al Wiiis (18 on nlllb11•1 and 23 on pllceto. p • o. UIO). Five 
patients (20%) In the metformln group dllcolOlued dUe to an AE/IME va. none In the ... ebo group 
(p < 0.001 ). Three (12'11.) al Iha five -. terminated prematinly because al QllllrOlrtellln ayetem 
side elf8Cl8. A pallenl on lllhlum for manic depr11&lon was rdld to have an lncrlMe In ..um 
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1Jlhlum level which, although ~hout clinical consequences, euggested the posslbllly al 
phannacoklnellc drug Interaction. This pallenl also dlsconttnued the study prematurely. No deaths 
occurred durlnG the study. 

8.3.2.5 Spoiqor's Conclusions 

The apol llOI' concluded that In this atudy, both metformln and placebo achieved o major 
reduction In body W8lglt. which was the Went ol the IOW-ealorle lalorad diet conslallng al al least 
301' fewer calorles par day than their usual lnlake. The elTect al the low-culorle diet also probably 
contrllUed to the llgnllcant and nii-111 drop to normal mean values In PPG levelL No dllfer811C81 
bet\'111111 ITllllforri1 and placebo were obseMld In lhla stllt!y which was parfooned on patlenla with 
lrnpalnld glucoee tolerance and with normal FPG values l.i batellne. allhough the clear drop In total 
chole8lerol values oblorved al 30 days In the rnelfonnln patients, which was slgnllcantly dlfterent 
from the smaler d8ClllllS8 In the placebo group (pa0.014), suggests an additional benellclai llftcct al 
metfonnln. Discontinuations and the lack al hard data on patlenls for periods al mote than 60 days 
reduce the Interpretation al additional findings. Finally, the findings al Increased serum lithium level11 
with concomitant metformln administration suggests a possible phannacoklnellc lnteraellon of these 
compounds, probably at the renal level. 

8.3.2.8 Revt_,-•s Conclusions 

The only useful concluslon that one can reasonably derive from this study Is the follO'Nlng: That 
the drug should nol be us~ In patients with a pre-diabetic condition, I.e., In patients with only Impaired 
!liucose tolerance. On the other hand, since there Is some evidence of metformln-lnduced Increase In 
Insulin-sensitivity. It might not be unreasonable !o test the drug In a well-designed "prevention trial." 

8.4 Fourth Non-Pivotal Study: Study No. MET/GB/88/CAMPt 

8.4. t. Duc:ripllon of Study 

8.4. t.1 Title, Objective, and Rationale 

Non-U.S. Study No. MET /GB/86/CAMP1 : "Comparative Trial of Metformln and Gllplzlde In Diet­
FaHed Type II Diabetics" was conducted to evaluate the safety and efficacy of Metlormln versus 
gllplzlde In the patient populatlnn described In the title. The rationale for the study was sctentillc 
evidence of the antlhyperglyc81nlc elfect llSSC:t':lated with the drug. 

8.4. t .2 Experimental Design 
4 •,. I 

Non-U.S. Study No. MET/GB/88/CAMP1, conduelec! In Lundin Unks, File, the United Kingdom, 
from March, 1985 to January, 1987, was a randomized, parallel-group (two), open-label, single center 
study, comparing the safety and elflcacy of Ol19 year of treatment with either metlormln or gliplzlde In 
50 NIODM Wp&tlents who -- not adequately controlled with diet alone. In this atudy, the 500 mg 
dosage 1t1e11gth of melformln and the 5 mg dosage atrenglh of gllplzlde ware used (both of 
commerclal scuce). 

Patients In the metformln group received an lnltlal dosage al 500 mg, bid, adjuated, 
ther&after, ~random venous plasma glucose levels were greater than 180 mg/dL The 
maximum dosage of metlormh was 3000 mg/day. Patients In the gliplzlde group received an Initial 
1..'osage of 5 mg/day. adjusted, u-iter, ~ nindom venous plasma glucose levels were 
greater than 180 mg/dL The maximum dosage of gliplzlde was 30 mg/day. If random venous 
plasma glucose levels fell below 72 mg/di., the dose al ellher drug was reduced "' discontinued. 
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A total of 50 patients entered this study - 25 In the metformJn group and 25 In the gllplzlde 
group. The patients ranged In age from 40 to 70, with a mean age of 58. There were 32% males and 
68% females. 

1.4.1.4 Sllfely Conlld...uon. 

Adverse experlences/llUrCUfent mecllcal IY8nll (AE/IMEs) were IOllQht and recorded at each 
vtsll 

1.4. 1.1 Efflcllcy Endpolnta 

The Sponsor states again that the primary elllcacy paramelera cont'8t9d of FPG, Ht-A,, body 
weight, HDL choleslerol, HDL sub1ract1ons (HDL-2 and HDL-3), total cholesterol, ~del. and 
urinary albumin excretion rate. We consider HbA 1 c to be the primary efficacy parameter. and other 
endpoints as being supportive (e.g., FPG), or seconda: )' (e.g., trlglycerldes). • 

8.4. 1.8 S1atlstk:al Approach• 

Observed values and change from baseline values were compared for all efficacy parameters 
and lab~ory parameters. The primary analyses were the within- and belween-treatment 
comparisons of change from baseline values at each vtsll The Incidence of AE/IMEs was compared 
between the two treatmenl groups. 

8.4.2 Reaub end Conclullona 

a.u 1 Patient Compnblllly 

Demographic charac:terlstlca of the two groups were comparable at basallne, ac:conllng to the 
Sponsor. 

8.4.2.2 Patient DltflOSltlOn 

Of the 50 randomized patients, 43 completed the study. Two patients (one In the melformln 
group and one In the gliplzlde group) withdrew from the study due to AE/IMEs (both patlanla had 
malignancies). 

8.4.2.3 EfflCllcy Data 
• • .. t 

Metformln and g!lplzlde -e equally effective In IOIN8rinQ fasting plasma glucose, at Final Visit 
(changes at week 52 of -73 mg/di and -58 mg/di, respectlllely). Mhough mellormln had a giealer 
effect. on HbA, than did gllpl:dde (decw of 31' unltl wllh melfom*I YL decf a rs 1 of ~ "nlla with 
gllplzlde), the balwaa11-tnlllb1111t1t comparlaon was not llllWaly elgi~ .._, body M'.ghl 
dlCnlU8CI with matfOITMI (-2.5 kg), whelw I lncr1111d wllh gllplzlde (+2.8 kg) (p • 0.001), In lhla 
one year study, both groupa had lncrauea In tollll cholllllld 11111 trlglycerlde !Ma, of .,_. 
rnagnltucla wllh gllplzlde, tu bat\wlal 1-thiabnanl dllfaratlCll W8l8 nat e1gn111carL 

8.4.2.4 Sllfely Dela 

Bolh traatmarill -wal tolerllad and thenl was no dkflllCe In AE/IMf. lncldlrice blti"elll 
treatments, p•0.208). 

8.4.2.I ~a Conclullona 
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The r.ponsor concluded that this atudy demonstrated lhal melfonnln was a safe, effective and 
well-lole1111ed long-term treatment when used to treat patients with Type II, NIDDM who had falul to 
respond to treatment with diet alone. Metfonnln and gllplzlde were equally effective In lowering FPG 
and HbA,. Metformln was superior to gllplzkle, however, In reducing body weight The results at the 
lipid profle and urinary al~iumln excretion rate revealed no statlsllcally significant change from 

baseline In either treatmont group. 

1.4.2.8 Reviewer's Conclllllonl 

The arty useful conclualon I can derive from lhll study la the followlng: There are c:eltaln pRllerU 
who, under C8lt8ln clrcumslanc8s, ellcll - under treatment wllh melformln - Increased plasma totil 
choleaterol and lrlglycerlde values. I am aomewhllt at a IC181 to explain these tacts; on the other lund, 
one cannot lim(lly Ignore them. 

8.5 fifth Non-Pivotal Study: Study No. MET/AM/88/DUCHI 

8.5. 1 Desc:riptlon of Study 

8.5. 1. 1 Title, Objective and Rlltlonale 

Non-U.S. Study No. MET/AM/A/OUCHI (Vol.:1.187; Pg.:088-21839): "Study on Mean 
T arm Elfk:acy ol Malformin vs. Glk:lazkle on Insulin Resistance In Diabetics" was conducted to 
evaluate the safety and elfk:acy ol melformin versus glk:lazkle in the patient population described In 
the tllte. The rationale for the study was scientlfic evidence of the antihyperglycemk: effect associated 
with the drug. 

1.5.1.2 Experimental Dlllgn 

Non-U.S. Study No. MET/AM/88/DUCHI, conducted in Paris, France from December, 1988 
to December, 1989, was a randomized, open-label, parallel group (two), multicenter (14 private­
practice based physicians) study, comparing the ellicacy and safety of 3 months of treatment with 
metformln or gllciazldt: In 61 NIDDM outpatients, who were either not controlled by diet alone or by 
diet plus oral antl-dlabelk: agenlli (sulfonylureas). The 850 mg dOs.lge strength of metformln was 
used In this study and the eo mg dosage strength of gliclazlde. 

Metformin was administered as one tablet per day (850 mg qd) for one week, then two tablets 
per day (850 mg bid) for the remainder of the study. Gllclazkle was administered by progressive 
dose titration, based upon glycemi<: control, up to a maximum al three tablets per day (80 mg lid). 

.. .,. I 

1.5. t.3 Demographic• 

• A total of 61 patients were randomized: 33 patients to melformln and 28 patients to gtldazlde. 
The patle!Q ranged In age from 3Hi5, with a mean age of 55. There were 49% males and 51% 
females. 

1.S. 1.4 Safety Data 

Adverse experiences and lnlerc:urrent medk:al events (AE/IMEs) were recortled at each visit. 

1.S. 1.5 Elllc:acy Endpoinll 

Primary efficacy parameters consisted of fasting plasma Insulin, fasting and postprandial 
plasma glucose (PPG) levels. HbA10• total cholesterol, triglyc:ertdes. and body welght. 
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8.$. 1.1 StMlatlcal Approllchea 

Observed values and change from baullne vai ... were compared tor al alllcacy paramet81'L '; 
The primary lll1llyin were the within- and ~ comperteons d change from belellna 
valU81. In aJdlllon, a final Wit analy8ls - performed on the alllcacy IJll'lllllllera. The final vltlll wu 
dlllnlld u Day 80 or the llllt poet-baallna Wit at which a patient had clala l9COl'ded. The Incidence 
of AE/IMEI were c:oqlllr8d belw8111 tnlilllneill groups Ullng Fllher'I Exact Tiit. 

U.2 RelUlla Ind ConclUllons 

8.1.2. 1 Pltlenl Comperablllly 

Demographic characterif;Jcs ol thf. two gn)UJJS were (.'OITlJlllrable at baseline. 

8.t.2.2 Patient Dilpolltlon 

Of the 61 randomized patlonls. 57 completed the SIUdy. One patient on metformln was 
dllscor«lnued prematurely from study pank:lpatlon becauaa of carclnomatoels (prior mallgnancy), 
manifest one day after s1art1ng study medication. 

8.5.2.3 Efftcacy Data 

BDlh treatments elrectlwly and slgnlficanlly clacraased FPG, PPG and HbA,0 but melfonnln 
slgnlflcanlly lcwerad fasting plasma "*'In levels whenleS they lncrealed with glldlZlde (p • 0.006). 
Boc:ly weight d8Cf8llSed hy a mean ol 2.4 kg with melforrnlu at Final Visit, compared to a 0. 1 kg 
decreeae with gllclazlde. However. this dllllf8nCe was net statlllically slgnlflcarll (p • 0.112). 

8.5.2.4 Safety Data 

Metfonnln was, In general, well tolerated througholA the course of th6 study. A total d 24 
AE/IMEs In 14 petlents were reported during the study (21 AE/IMEs In alellen patlenta who received .. 
metformin vs three AE/IMEs In three patients who received glldazide, P•0.065). · · .. .'~ 

1 ... I 

.-·,·. 
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LS.2.11 Sponeor's Conclullon1 

The sponsor concluded from this study that melformln, at a daffy dose of 1700 mg, was 
aqulvalent to gllclazlde, at a daly dose of 240 mg, In degree of glycemlc control In Type II, NIDDM 
patients who were either not adequately controlled by prevlou$ diet therapy or oral anti-diabetic 
monolherapy. The Investigators reported that treatment of NIDDM aver a three month period brought 
abol.• identlcal Improvement In blood glucose conlrol, when 8118iuated by blood glllCO'l8 and HbA,0 

moaaurernenta. In contrast. tasting serum ln&Uln levels were algnlllcanlly reduced wllh melfonnln as 
compared to gllclazlde. Thia was ll880Cialed wllh a alight bod} weight reduction In the group !reeled 
wllh metformln. Melfonnln was safe and reasonably well toleratad. 

Lll.2.8 Review's Concluslona 

The reviewer does not disagree with the Sponsor's conclusions. llmlted as those may be in their 
scope· and slgnilicanca. 

8.6 Sixth Non-Pivotal Study: Study No. MET/S/88/HERMA 

8.L 1 Dnctlptlon of Study 

a.a. 1.1 Tiiie, Objective and Rationale 

Non-U.S. Study No. MET/S/86/fiERMA [Vol.:1.160; Pg.:088-19555): "Study of Metlormln, 
Gllbenclamide, and Their Combioatlon, in Patients With Type II Diabetes• was conducted to evaluate 
the safety and eflicacy of mettormln, gllbenclamlde and the combination in Type II NIDDM patients. 
The rationale for the study was scientific evidence of the antlhyperglycemlc elfeCl associated with the 
drug. 

a.a. 1.2 Experlmental Design 

Non-U.S. Study No. MET/S/86/HERMA [Vol.:1. t60; Pg.:088-19555), conducted in the Dalby health 
district of Sweden from January. 1986 to November, 1989, was a randomized, parallel group (three), 
double-blind, double-placebo controlled, m~er (flve centers) study of the relative efficacy and 
safety of metlormln, gllbenclamide or metlormin + gllbenclamlde In optimizing glycemlc control In 144 
NIDDM outpatients, in patients no1 well-controlled with diet alone or monotherapy alOllll. Although 
patients were lnltlally randomized to either monotherapy (metlormin or glibenclamide) or low-dose 
combination therapy, all patients could eventually receive combination therapy at high dose. should It 
be required. The 500 mg dosage strength ol metlormin and the 1. 75 and 3.5 mg dosage strengths of 
mll:rontzed gllbenciamide were used In this study. Matching placebos for each active drug were also 
used. 

Alt8' being scrHll8d and following a two-week diet/placebo run-in phase, 144 patients _,e 
randomized Into one of thlee treatment groups: metlormln (MM)(38 palie!U): glibenclamide (GG)(34 
patients): or low dose metlormin + glibenclamide (MGL)(72 patients), according to an unequal 
randomization scheml.I of 1 :1 :2. Following randomization, the patients entered a two-segment 
treatment phase consisting of a dose-titration phase of variable duration and a maintenance phase (6 
months in duration). During the dose-titration phase. patients nol achlev'.ng glycemlc control with 
monotherapy Of low-dose combination therapy, cWd have the alternate, drug added and/or be 
advanced to higher doses of combination therapy. Al the end of the 6 month maintenance period, 
pa11ctlts entered a two-week placebo close-OUI phase alter which they were dlscontlnued from the 
p1otocol. 
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1.1.1.3 Demographics 

A total of t 44 patients were randomized: 38 to melformln, 34 to gllbenclamlde and 72 to the 
combination. The patients ranged In age from 34 to 74, with a mean age ol 60. There were 64'11. 
males and 36'11. females. 

1.1.1.4 Safely Conslcllnlllonl 

Evaluallon ol ufety CO'llWed ol laborlltory lll8Al"lllnl8 and !he colectlor. d adVlrH 

experlencel/llUrCUIWil medlclll --

1.1.1.1 Elllcaey Endpolnla 

Primary ellicacy peramac .. for the study con1l1ted ol f8ltlng blood glncoee (FBG), Hb4i •• 11111111 
lllmulatlon tells (conalsllng ol adminllllatlon ol 8 tell meal, wllh nmlll'8lllll1t ol blood glucaee. 
Insulin, and C-Pepelde levels prior to and for 3 hourS folkMlng the tell meal), body weigN. 
triglycerides and cholesterol 

1.1.1. e Statllllcal Approlichel 

o~ values and change from baseline values were compared for al ellicacy and safely 
measures to 8SS88S the relallve alllcacy and ~ ol rnallom*1 and gllbelicllllnkio and nlllformln In 
combination wllh gllbendamlde. The prlnl8l'y arllll)W _.the wllNn- and 11atw1•1-b11111J118n1 
comparllons ol change from blsellne valia. T1w 8lllllylla - clone for al randomizlld patlenls 
(Groups M (melformln), G (gllbenclamlde), and M+G (ITllllfon'Nn + gllbenclamlde)) tnd for two 
IUbgroupe ol pellerU. One aubgioup cor 1llted ol thoee patlenls who - malnlMled on 
monolherapy or low dole combl111tlon thanlpy (Groupe MM, GG. and MGL) and the other IUbgroup 
conslsled of thollll patlenls who were l1lllnllllned on ....mrd (high) co111bl1111lon ~ (Group11 
M/G, G/M. and MGH). 

Ll.2 RHUlla and ConclUllonl 

1.1.2.1 Pallenl Comparablllly 

Demography characlerlstlcs of the tr8ltm8lt groups - comparable at b1111llne. 

1.1.2.2 Palllnl Dllpollllon 

Twenty petlenls were dlsconllnued from the study for various ,_.. Sixteen patients w.re 
dlscootln"8111 from the study due to AE/IMEs: nhl patlanls inllllllly l8l'ldomlzld to th£ melfonnln 
treatment group (8 MM, 1 M/G) primarily for Dlgeltlve System symptoms; three patients lnllllly 
randomized to the gllbenclamlde treat11181'1l group (3 GG), al for hypoglycemla; and four p&lilnla 
lnlllaly randomized to the c:omblnallon t111111id group (1 MGL. 3 MGH), for .taua f9llOl'll 
(hypoglycemla. ~ cllantm, llulllmll). 

1.1.2.3 Efllcacy Dala 

For thoee patlenls whoee ~ could bl COilllldled on lllOllClllhanlpr or loW doee 
combination therapy (llft of Mt.t ~Ill. ea d GG pMlll1ll and 751' d MGL palilla), II lhrM 
treatment llfOUPI 111Cporle11ca, tlmlar IUlolfw'lllll lnlpl'Olllllll'lt In glyclnlic canbd. Thi lhllb11*' 
monothlirapy group had 11'1 l'lllllgl dlCfl 111 from lmlli1a In FIG '11 35 mg/cL, the gllb111cl1ml1a 
group l'Wd a d8ClllSI d 38 mg/dl and the comblnlllan vrouP'a 1111111 dlcn r r r wu 38 mg/di~ 

Aller s.a monlhs on traetnlld, !here wu no 11g1-.t dllf.,.a lll'IOrlll llw groupa wllh lfAPICl 
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to FEIG OI other elllcacy pan1111811n1 fndudlng: Hl>A, 0 , glUCOl8 (ALJC gll!COl8 from a meal stlmulatlon 
test), and llpld prolle (total cholesterol, HDL. LOL, and trtglyr-....rldes). However, patients In the 
metlormln monotherapy group (Group MM) had a C:ecrease In plasma Insulin aver mne In contrast to 
lncrii8S89 In plasma Insulin In the other treatment groups (Groups GG and MGL). Moreover, C­
Peptlde and body weight remained 91able In the MM group but Increased In the GG and MGL group. 
Sl.atlsllcal analyses l'8Ylllled lhele dlferencee to be aJgnillc:ln, alt0. 

t. OVERVIEW Of EFFICACY 

Moll ol lhe cllnic:al trllla In this NOA ldlzed M MC 1 'al'ng dole reg1man - more often fN8f'/ week 
tu eornetilw M11fY two Wll8kl - baled on nothing elle lhM lhe pr:ilClple ol fuced upward llladon 
bllnlly con.cted by the often ~'bie"'Ht notion ol peliar1l expected tolerance ol lhe prOf>C'led higher 
dole. The alher llUdles der a llrnlar w.ea'111111 

The elllcacy variables used to asaess the elfects of melformln In target patient populations wtre 
numerous and, I must say, used In a m&IVl8r which shows. a rather prolound lack of dear objec:tlvea llni;I 
a lack of undenltanding of the real puqlOSeS of the U$ed tests, a list of which now follows: 

T Fasting plasma glucose (FPG) 
T Postprandlal plasma glucose (PPG) 01 Oral glucose tolerance test (2-hour) plasma glucose (OGTI 

[2-hour) PG) 
T Glycoeylaled hemoglobin (Hl>A,0 01 Hl>A,) 

Body weight Qn lbs. for U.S. studies; in kg for non-U,S, studies} 
Total serum cholesterol (CHOL} 
Plasma triglycerides (TRIG) 

Table 3 presents a composite of results for all controlled studies in the pooled data 
base, showing mean changes from baseline at final visit for the key efficacy 
parameters. 

9.1 Fasting Plasma Glucose 

Among the two U.S. pivotal Category I studies and the seven non·U.S. supportive 
category II studies, fasting plasma glucose (FPG) was measured as a primary 
efficacy parameter in all but non-U.S. Study No. MET /D/86/BERGI, a diet-controlled 
study~ 111 llddition. FPG was not a relevant endpoint in non-U.S. Study No. 
MET/AM/86/DORF2, since these subjects with impaired glucose tolerance did not 
have f~ting hyperglycemia. 
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Of the seven remaining stL'dies, mettormln, as a monotherapeutlc agent, lowered 
FPG at final visit, relative to baseline.; in a highly statistically significant fashion in six of 
the seven studies, comprised of populations of obese NIODM patients considered to 
be diet fail(Jres (two stuclles: U.S. Study No. 87-10-0023 and MET/GB/85/DORNA) 
and heterogeneous, prin1'rii}' obeSe, NIDDM populationS with possible prior exposure 
to oral hypoglycemic ar.,ents {four stucles). In U.S. Study No. 87-20--6023, 
conducted In NIO[)M patients considered to be sulfonylurea fallLns, the within­
treatment group uecrease In FPG in pellei 11S rlfldomlzee:I to melfumlin monotherapy 
was not stati*ally slgnlllcant. However, since patlenls randomized to glyburlde In 
this study had an inc:fease In t=PG at hll visit, the dllferel ice betl.•en these 
mono!tierapy arms was slatislicaHy aigii.:ncant, in favor of metfcmil monotherapy. 

Melformin was statistically superior to placebo In its effect on FPG in two of three 
placebo-controlled studies (p <0.001), including pivotal U.S. Study No. 87-1D-61l23 · 
and MET /GB/85/00RNA. In the remaining placebo-controlled study 
(MET/ AM/84/DORF1), the between-treatment cfrfference bordered on statistical 
significance (p = 0.108) although in this study, almost one-third of patients 
randomized to metformin had been on mettomnin (alone or with sulfonylurea) at 
baseline, compared to one-fifth of placebO pattents, thereby perhaps accounting for 
the less marked difference. 

Mettorrnin was comparable to the oral sulfonylureas, gliclazide (Non-u.s. Study 
No. MET/AM/88/DUCHI), glipizide (Non-U.S. Study No. MET/GB/86/CAMP1) and 
glibenclamide (Non-U.S. Study No. MET /S/86/HERMA) in Its FPG-lowerlng enea In 
three of fuur active-controll studies and was superior to glyburide (p <0.05) in U.S. 
Study No. 87-20-6023 (see abolle), conducted in patients considered to be 
sulfonylurea failures, which included at least one month of maximum dose glyburide. 

Mettormin, when added to continued sulfonylurea therapy in patients considered 
to be sulfonylurea failures (or subOptirnat/ responding to sulfonylureas), had a highly 
significant and relevant lowering effect on FPG (U.S. Study No. 87-20-6023), both 
within the treatment group and in comparison to monotherapy with either continued 
glyburide or mettormin. This effect was also seen in non-U.S. Sludy No. 
METJS/aJ)/,HERMA in patient subgroups beginning on glibenclamide monotherapy 
and requiring the addition of mettormin for optimal glycemic co.-itrol. In addition, 
combined mettormin/glibenclamide therapy, at IOw dose, was as effedive as 
mettocmin monotherapy ot glibenclamlde monotherapy in !ower'aig FPG in patiel'lts 
with apparen11y less marked baselne hyperglycemla In this study. 

9.2 Poatprlndlal or Polt.gluco•• Load Pluma Glucoae (PPG) 

Among the two U.S. pivotal Category I stud'as and the 181191\ non-U.S. 
supportive Category II studies, the level of poslpl'lnCial or post-gU:ose load plama 
glucose (PPG) was a primary etlicacy variable in both U.S. studies (placebo- and 
active-controlled), as well as In two placebo-coutroled non-U.S. Rides {one of wtilr.h 
was conducted in patients with abnormal glucose tolerance but fasting 
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normoglycemia} and two active-controlled studies. 

Metforrnin, as monotherapy, significantly lowered PPG at final visit, relative to 
baseline values, in one of the two placebo-controlled studies conducted in NIDDM 
subjects (pivotal U.S. Study No. 87-1D-6023 ). !n the other study (non-u.s. Study No. 
MET/AM/84/DORF1}, there was a decrease in the metforrnin group which 
approached statistical significance (p = 0.062). Between treatment comparisons 
(metformin vs. placebo} were statistically significant only in U.S. Study No. 87-10-
6023, wherein the metforrnin group had a mean decrease in PPG of 75 mg/dl 
compared to a mean increase of 12 mg/dl in the placebo group (p-value = 0.001). 
In non-U.S. Study No. MET/AM/84/DORF1, the metformin group experienced a 
mean decrease i11 PPG of 49 mg/dl compared to a mean increase of 1 mg/dl in the 
placebo group, but this difference did not achieve statistical significance (p = 0.169). 
!n the remaining placebo-controlled study measuring this parameter (non-U.S. Study -
No. MET/AM/86/DORF2}. both the metformin group and the placebo group had 
comparable decreases in PPG (40 and 34 mg/dL, respectively), which might have 
been attributable to strict dietary measures and resultant weight loss in this study in 
obese patients with fasting normoglycemia and impaired glucose tolerance. (Since 
mean baseline. values for PPG were normal in both the metformin and placebo 
groups [140 and 130 mg/dl, respectively], minimal change would have been 
predicted in the metforrnin group, since metformin does not affect plasma glucose 
levels in normoglycemic subjects). 

Among the three active-treatment comparison studies, rnetfonnin as 
monotherapy significantly lowered PPG at fina! visit, relative to baseline, in one study 
(non-U.S. Study No. MET/S/86/HERMA), with a mean decrease of 51 mg/dl. In 
U.S. Study No. 87-20-6023, carried out in a population considered to be suHonylurea 
failures Qncluding maximum dose glyburide, administered until randomization), 
metformin monotherapy had no significant effect on PPG (mean decrease of 1 
mg/dL), however, neither did maximum dose glyburide (mean increase of 2 mg/dl) 
(p = 0.731. between tre11tment comparison). In non-U.S. Study No. MCf/AM/88/ OUCHI, comparing 
metformln to gllclazide, the metformln group had a mean decrease in PPG ol 27 mg/ell compared to a 
mean decrease in PPG of 53 mg/dl with gliclazlde (p = 0.226, between treatment comparison). (The 
melformln group decrease from baseline approached statistical slgnlflcance (p = 0.06•) whereas the 
gliclazide flllOUp decrease was statistically significant (p = 0.001)). However, It shc:llld be noted that in 
this study, the maximum dose ol melformin was set at 1,700 mg/day, in contrast io a maximum dose 
Oi up to 2,550 mg/day in U.S. studies. and up to 3,000 mg/day b1 British studies. 

Melformln, when added to conllnued sulfOllYlurea therapy In patients considered to be aulfonyl;na 
talures (or subopllmally responding to &Ufonylureas) (plvolal U.S. Study No. 87-~ (Vol.:1.120), 
had a highly slgnlllcant and relevant lowering effect on PPG (a decrease of 59 mg/di~ p • 0.001 ), both 
within the treatment group and In comparison to monotherapy with either melformln or glyburlde (MG 
vs. M. p " 0.001, MG vs. G, p = 0.001). AB was the case for FPG, this e11act - t1Jso seen In non-U.S. 
Study No. MCf /S/86/HERMA. in patient subgroups beginning on glibenclamide monotherapy and 
requiring the addition of melformln for optlmal glycemlc control. This group, wllh npparently moro 
severe NIDOM, experienced a mean decrease In PPG c:A 79 mg/di.., relative to busallne. In tact, the 
three patient subgroups in this study which ultimately required high dose comblnr4lon therapy of 
melformln plus gllbenciamlde (those starting on gllbenclamlde and then having Metformln added; 

, those starting on melformln and then haVlng gllbenclamkle added; and those st111tlng on low dose 
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combination therapy and requiring high doae combination therapy tor glycemlc control) axpertenced 
substantial decreases In PPG, (average decrease of 91 rng/dl, range: 77-116 rng/dl). In addition, In 
this same study, combined melformln/gllbenclamlde therapy, at low dose, slgnlflcantly decreased PPG 
(a decrease of 36. 7 mg/dl. p = 0.006, compared to baseline) In patients with less marked baseline 
hyperglycemia. 

t.3 Glyco.ylatecl Hemoglobin 

Glycoeylated hemoglobin WIS a prlmlry elllcacy variable In II '*• lludles: both U.S. pMUI 
studies u Wiii as al _, non-U.S Category U llUdles. Eleca•• d ll1lllhodologlc -ia- end 
lnconllstenclel, the greetell l'lllllbllty C011CMnl11g the Impact of rnelfoiml11 on this palWl'llllr lhould be 
placed on U.S. Study No. 87-1~ end U.S. Sludy No. 87·20«!23, llrge ndlcllller 1111di. whlNll'I 
al HbA,0 c1etem•111t10111 - performed by a cernl llbaratory (SciCor, Inc.) wlh a dlllnld llOITlllll 
(non-dlabetlc) range for HbA,0 d 3.~S'll 

Uetformln as mcnotherapy decroased HbAic In an three placebo-controlled studies performed In . 
patients with NIDOM. In U.S. Study No. 87-1~. there was a mean decrease In HbA,0 d 1.4% (p • 
0.001) cornpa;'ed to a mean Increase with placebo of 0.4'11. (M vs. P, p = 0.001). In non-U.S. Study No. 
MET /GB /85 /DORNA, there was a mean decrellse of HbA, of 1.5% In the metforrnln group (p • 0.002) 
compared to a mean Increase of 1.7"' In the placebo group (p = o.001)(M 11&. P, p • 0.001). In non­
U.S. Study No. MET /AM/84/DORF1, there was a mean decreased 1.1% In HbA,0 In the metformln 
group (p = 0.032) whle the placebo group also had a mean decrease of 1.3% (p • 0.052) (M VB. P, p 
= 0.759). However, In this latter study, a relatively high proportion d psttents In the rnetromW1 group 
were already on metformln (alone or with adfonyturaa) Ill basallne, thenlby cast111g a note at 
unrellabllty on the baseline HbA,0 values and making comparison d changes dllllrut. In the &Ingle 
diet-controlled study (non-U.$. Study No. MET/D/86/BERGI), thsre WIS a smal decrease In HbA, with 
metformln d 0.2'11. compared to no change with placebo (M VB. P, p • 0.482). The raason for this 
srnaH effect Is rd clear although there was a very high dlOp cu rate In both arms In lhls etudy and 
compliance lnlormatlon Is lacking. 

Among the four studies with an active treatmenl cornpsrlson, matformln, as monotherapy, caused 
a small but significant decrease In HbA,0 (0.4'11.) at final visit In U.S. Study No. 87·2D-eo23 (p = 0.004), 
condllcted In patients considered lo be sullonyfurN lallunl8. Al patients had been on glyburlde up 
untl the tlma of randomization. (flie dyburlde monolherapy group In this &ludy hed a nan lncreue 
In HbA,0 d 0.2% at flnal visit. M vs. G, p • 0.001). In non-U.S. Study No. MET /GB/f!i8/CAMP1, 
conducted In NIDDM patients considered to be diet fa//UteS, there was a highly algnlllcant decrease In 
HbA1 In the metfonnln group d 2.8"' (p • 0.001 ), relative to a decrease d 1.8"' In the fRJ1zk1e group 
(p = 0.003), without any Slatlstlcaly significant difference between treatment groups (M va. G, p •• 
0.166). In non-U.S. Study No. MET /AM/88/DUCHI, which Included NIDDM patients with prior .,,aaure 
to ond hypag~emlc agents, the metfonnln group had 11 mean decrease from baselL"18 In HbA,0 d 
0.8% (p = 0.032), compared to a mean decrease of 0.7"' Ir. the gllclazlde group (p • 0.237), although 
between treatment group dlferences -• not significant. 11'1 this study, the maximal dosa d melformln 
was 1700 mg/day, In contrast to mold of the Cllher lludles. using betwllll 2.5 and 3.0 g/day, as 
maidmum, W I don't lhklk that thll - the prtnwy -.on for the tDdlr1I of the oi-wd llllcacy on 
this parameter. In patients melnllllned on lllllformll• mo110therapy In non-U.S. Study No. 
MET /S/98/HEP.MA (patlenls poodf COitbolled Oii diet Of prior~ lhenrpy), lhn was a ~ 
decrease In HbA,0 d 0.9"', compsrad to a 1.3"' d8CI 1111 In patlenla ll'lllnlalnld on ~ 
monolherapy and a 1a decraue In thole COIClrud on ICM dose comblnllllon liiarapy. 
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Mlllfonnln, when llddAd to continued llMonylurea therapy ~i patients consldered to be aulfonyturee 
falures (or suboptlmally responding to aulfonytur-) (plvofal U.S. Study No. 87-20-6023), had a highly 
significant and relevant lowering effect on HbA,. of 1.7" (p s 0.001), compared to the previously 
mentioned docraaae al 0.4% wtlh metformln monolherapy (M vs. MG, p D 0.001) and the Increase In 
HbA,. of 0.2'!1. In the glyburkle group (G vs. MG, p • 0.001). Apparently the Sponsor faled to see (and 
certainly fals to menllon) that a very lntereallng thing may be happening here: A very unusual kind of 
synerglllllc behavtor between llMonylu~ and malfumsln, In that the latter seems to restore the 
efficacy of the former. As was the case for Olher paramaters of ~ control, this effect was also 
.-i In non-U.S. Study No. MET/S/86/HERMA wllh combined malfomlln/gllbenclamkA therapy. AR 
tin• patient IUbgroups In this ltUdy, Ullmalaly rflCll*lng high dou comthllon therapy of matfor~ 
pl1a gllbanclamlde, experienced subllarClal ma- In ~"' -.glr1g 2-2%. In addition, In this 
sama study, combined melfomlln/gllbancllmide lhnpy, at low doe&, also &lgnlllcanlly decrealed 
H~c by 1.211., compared to buallne (p .. 0.001), In pallenla wllh lasa marked baseline glucose 
abnormalities. 

9.4 Body Weight 

Effects on body weight were sought In al nine studies, Including the two U.S. pivotal studies and 
the seven non-U.S. Category II studies. Both the U.S. studies and the non-U.S. studies were conducted 
In predominantly obese NIOOM populations and, In accord with general principles of management of 
diabetes mellllus, Included emphasis on dietary conlrol. 

In the three placebo-controlled studies petformad In patients with NIOOM, melformln monolheraiJY 
resulted In a statlsllcaHy significant d~ In body weight at final visit, compared to baseline, In two 
of the three studies, Including U.S. Study No. 87-10-8l23. Thll magnitude of this weight loss was 0.6 
kg In U.S. Study No. 87-10-6023 and 3.5 kg In non-U.S. Study No. MET /AM/84/DORF1 . In the third 
study, patients In the metformln group had no change from baseline body weight. on the other hand, 
these three studies, patients In the placebo group lost cor.iparable amounts of weight (1.1 kg In U.S. 
Study No. 87·10-6023 of 6 mo1 llhs' duration, 4.0 kg In non-U.S. Study No. MET/ AM/84 /DORF1 of 2 
months' duration, 1.1 kg In non-U.S. Study No. MET /GB/85/DORNA of 8 months' duration) and there 
was no stallslk:ally slgnJflcant differences between rasponse lo melformln or placebo. Thus, the 
differences In the glycemlc control achieved with melformln cannot be attributed to body weight loss In 
these studies, since changes of the sama magnitude In this parameter occurred with malformln and 
placebo. In the diet-controlled study (non-U.S. Study No. MET /D/86/BERGI of 2 years' duration), both 
groups also lost statlsllcally slgnWicant and comparable a111CU11s of weight (2.8 kg with metformln 
corr.pared to 3.5 kg with diet alone). In non-U.S. Study No. MET /AM/86/00RF2 of 2 months' duration, 
conducted In obese subjects with Impaired glucose tolerance, and with a strong emphasis on diet, both 
metformln and placebo groups lost comparable amounts of weight, which were stallstlcally significant 
(5.8 kg for the melformln group and 5.5 kg for the placebo group). Overall, one can then c:include that 
metf!Ylllin "oes not seem to affect body weight directly, one way or another. Had It shown. on average, 
an increase of body weight, compared to placebo, we would have then consldered this to be a safety 
Issue. But this dOBli not appear to be the case. 

Foor studies compared melformln monotherapy 10 vartouH aulfonyturea treatments. In U.S. Study 
No. 87 ·20-6023 of 6 monlhs' duration. met1orml11 raeU!ed In a slgnlllcant decrease In body weight at 
final visit, ralallve to baseline (3.8 kg dacreasa), compered to a 0.3 kg micr- In patients continuing 
on glyburlde (M vs. G, p = 0.001). In non-U.S. Study Ho. MET /GB/86/CAMP1 ol 12 months' duration, 
conducted In NIOOM not previously ""q>OS8d to oral hypoglycemic agentS, melforml.1 resulted in a 
weight loss of 1.9 kg (p = 0.008) compared to a weight gain of 2.4 kg In the gllpizlde treatment group 
(p a O.Ot3) (M vs. G, p = 0.001). In non-U.S. Study No. MET/AM/88/DUCl·i' of 3 months' duration, 
patients In the melformln group lost a mean ol 2.4 kg at final vlsll. compared to no change In the 
gllclazlde group (M vs. G, p = 0.112). In non-U.S. Study No. MET /S/86/HERMA. In patients continuing 
on malformin monotherapy (group MM), tl:<Jre was a mean weight loss of 0.4 kg, compared to a mean 
weight gain of 2.8 kg hi the group continuing on gllbenclamlde monolherapy (group GG) (MM vs. GG, 
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P • 0.001 ). Thus. these Sludlea l8IV9 to lluatrate a key d.Jlerence belWeen reaponsea In body w91gi. 
with metformln vs. sullonytll'- In NIODM subjects, In lhal mettormln patients tended to lose weight or 
maintain stable weight, whereas patients on sulfonytureaa tended to gain weight, often signHlcant In 
degree. However, It cannot be argued thet 1hlus latter polnbt has been proved concluslvely. Thus, we 
would not recommend, at this time, that such representatlons be mt.de In either the labeling or the 
promotional matorials or ob8ervallona ll1lde to phyak:lans, partlcularly by Company repreaentatlWL 

Addition of malformln to ongol11g 11Mony!Uf81l ~) therapy In U.S. Sludy No. 87-2~ of 
8 moi dhl' durmlon, 1911Med In a llllghl Ina 111e In body weight (0.5 kg, p • 0.048). In non-U.S. SllJdy 
No. MET /S/88/HERMA. 1J1111er1t groups reqmtng high dOl8I of both llllllonnln Md gllbencllmkle 
(patient groupe M/G, G/M n MGH) .. tended to t.119 gmlned weight by the Ind of the 8 month 
treatment pt-. (0.8 kg for l10lli-l M/G, 1.9 kg for group G/M n 0.2 kg for group MGH). T"- w 
no ••hlf-clly alg11lllc.,. dlf••lll8I In body weight l8lpOl9 between thale trea111111'!11Ubgroupe. -

t.5 Total Serum Cholelhnl 

The level of total serum choleSlerol was a secondary elllcacy pwameter In all nine Sludlea, both 
tho two U.S. pNotal studies (U.S. Study No. 87-1~ and U.S. Study No. 87-20«123) and the w.ien 
non..U.S. Calegory II Sludles. 

Metfonilln, as monolherapy, restMed In modest decreases In total choleSlerol In all tour placebo­
controlled studies (Including non-U.S. Study No. MET /AM/f!S/DORF2, conducted In patients with 
Impaired glucoee tolarance) r.mglng from deer- of 9 to 18 mg/dl (an av.age clecrMM of 8.5'11. 
from baseline values), and al ~ change8 being llallSlk:aily algni.'lcanl or boolerllne 
slgnlllcant, p • 0.075). ~ treatment comparisons of metformln to placebo -. algulllcant In 
U.S. Study No. 87-10-«>23 and non-U.S. Study No. MET/GB/(;S/D()RNA (p • 0.024 and 0.048, 
respecllvely). In the alngle dlet-a11llrolled Sludy (non-U.S. Study No. MET /0/88/BERGI, metformln Md 
diet both C8Ul8d modest tu •"'lclly ligllllcant ilCl'Hlll In total chJl11terol, compmad to llalll"ie 
\111111811, W the atudy denld from a high drqiout rate aa wel aa lnablly to_. cornp1lance. 

Malformln. as monotherapy, reatlled In dec:rea.- In lllNll total choleSlerol levels at llna1 vlll In 
three ol the tour active treatment comparison Sllldles, although the magnitude ol the dec:lwl8S was 
modeSI, ranging from det.'fllllM8 of 4 to 10 mg/dL In non-U.S. Study No. MET/GS/88/CAMP1, both 
the metformln and the gllplzlde treatment groups axpertenced mean lncreaw In total choleSlerol (21 
and 20 mg/dl, respecdve1y), algullcanlly dllfenlnl from baaallne. The l'9ISOll for this l8Ut la unclear. 

The addition of metforrnln to ongoing llMonyh.na therapy resUted In a ~ In total serum 
choleSlerol of 9 mg/dl (p • 0.001) In U.S. Study No. 87-20-8023. In this ume Sludy, petlenta 
continuing on glyburlde alone, hid a mean Iner-. In total choleSlerol at llnal visll of 3 mg/dL In 
non-I.LS. SWllY No. MET /S/86/HERMA, \he eddltlon al metformln \o ongoing sulfonykna thelapy 
(group G/M) '""1ed In an Increase In total serum choleSlerol of 11 mg/dl, although. In the same 
Sludy, low dose and high dose combination therapy with metformln and gllbenelamlde (groups MGL 
and ~H) hid decreuel In teal cholutwC: at ftnal vl&ll of 4 and 27 mg/dl, rnpectlvely. 

From IUbgroup ni1yw pafolmed on dlla gainlld In u.s. Sludy No. 11-1D«Ja n u.s. 
Sludy No. 87-21>-«>23, I appen that nlllformi'I has la gllllllllt llllect on total 11111111 c:Ml1111!"d levala 
When the levala are higher than llOl'lllll 111 ln1llallon of ll'lllfollnln ttMnpy. Such conclualanl - not 
proved, hoW8vW; and since the data - conlrlldk:tory, no clain or repnalb:Mlun Clll be llllde In 
either the lablllng or the promodonll materlala and pr111ratlol-. 8Xcept thlt ph>j1lcll111 ought to be 
lnSlrUded to folatov their patients ct.olast111olemlc p1c11n, • tl1l!lY wlUd In II dll'Wte 

I.I Total Sa'Um Trlglycerlde 

The level ol total aerum trlglycerlde was a primerY efllcacy v.llble In .. nine lbde, Including the 
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two U.S. pivotal Sludles and the seven non-U.S. Category II studlet. Mellormln, as monolherapy, 
resulted In modest decreases In total trlglycerlde In al four placebo-controlled Sludles (Including non­
U.S. Study No. MET /AM/86/DORF2, conducted In patients with Impaired glucose tolerance but llOlmal 
fasting glycemla), ranging from decreases c:A 14 to 39 mg/dl (average of 30 mg/dl. representing an 
average decrease of 14.3% from baseline values). Within-treatment changes were statlsllcalty significant 
In U.S. Study No. 87-10-6023 and In Non-U.S. Study No. MET/AM/81J/DORF2. aa-i 1r8a1ment 
(metformln vs. plac-.ebo) compeil!ool18 approeched llallsllcal algnlflcance In U.S. Study No. 87-10-6023 
(p • 0.085) and In non-U.S. Study No. MET/GB/85/DORNA (p • 0.051), wherein the p!acebo group 
flXpiiilenced a mean Increase In lriglycerlde llM!la al 33 mg/dL. In the single dlet·wntnAad study 
(non-U.S. Study No. MET /0/88/BERGI), malJormln and diet both Clused lncn nes In toCll ~ 
(30 mg/dl wllh ITllllfonnln IP • O.OS7) and ID mg/di- wllh ~alone IP • 0.001)) and the bltlr••• 
tnllllmenl coqiarllon lpproached lfallallcal llgnlllcanca, In favor al matformln (p • 0.130). 

Melionnln, as monothelapy, readied In clecfaaaea In mean total ~ levels al final visit In 
three of the four active treatment comparison studies. In U.S. Study No. 87-2D-8023. the metformln 
grooR had a mean decrease from baseline c:A 23 mg/dl (p = 0.011) compared to a mean decrease of 
26 mg/dl In the group continuing on glyburlde (p • 0.444). Comparison c:A median values at final visit 
revealed a decrease of 7 mg/dl for the melfonnln group compared to a median lncri11&•l al 7 mg/dl 
for the glyburlde group. In non-U.S. Study No. MET /S/86/HERMA. the treatment group maintained on 
melformln monotherapy (group MM) had a mean decrease In serum lriglycerlde llM!ls al final visit al 8 
mg/dl compared to an Increase ot 8 rng/dl In the group maintained on gllbenclamlde monotherapy. 
This difference belweon groups was not stafls!lcally significant, however (p = 0.512). In non-U.S. Study 
No. MET /AM/BB/OUCHI, the melformln treatment group had a mean decrease ot 5 rng/dl In total 
serum t~ level al final visit compared to a mean Increase of 30 mg/dl In the Gllclazlcle group. 
This difference between groups was, again, not statlstlcally significant, however (p = 0.421 ). In non­
U.S. Study No. MET /GB/81J/CAMP1, In COnllllSI, the melformln group as well as the gllplzlde group 
both had Increases In total serum ~ levels al the end al the study, 5 mg/dl for the metfomlin 
group end 17 mg/dl for the gllplzlde group. (In this Sludy, both groups also had mean Increases In 
total serum cholesterol level at study end). 

The addition ol metformln to ongoing lllMonyluree (glyburlde) therapy (melformln/glyburlde 
treatment group) In U.S. Study No. 87-20-6023, reU!ed In a mean Increase ot 1 mg/dl In total serum 
triglyceride level at final visit. However, In contrast. the median value showed a decrease of 14 mg/dl 
Imm baseline. Median change from baseline values for the melfonnln monotherapy and giytulde 
moootherapy groups were, respectively, -7 mg/dl and + 7 mg/dL 

In non-U.S. Study No. MET /S/86/HERMA, patients maintained on low dose comblnatlon therapy 
(metformln + gllbendamlde) had a mean decrease In total serum tnglyceride level d 6 mg/dl at final 
visit. The three high dose combination groups (M/G, G/M, and MGH) varied In response for this 
varla~e. 1111, fqllows: Group M/G had 11 mean decrease al 77 mg/dl, the G/M group had a mean 
Increase of 11 mg/dl and the MGH group had a ITl8lln decrease of 44 mg/dL 

Ov!lral, end generously assuming that there Is an illffect, I am not convinced that any such highly 
hypothellcal effacl c:A melformln on cln:ulatlng ~ can conceivably po11ese any dlnlcally 
sl'.lnlllcanl eflect. Thus, no mention ought to be permllted In elher labeling or promatlonal matarlal, al 
these facts. except to eay that the drug does not appear to hive any significant eflecl. one way QI 
another, or plasma lrlglycerldes. 

t. 7 Felting Pla1111a l111Ulln and Fasting Pluma c-peptlcle 

Fasting plasma C-peptlde, or FPT, as anolher studied secondary 9fllcacy variable. In all Sludles 
measuring FPI, there were no statlstlcally significant lncrea58!' lu FPI In melformln-treated patient 
groups, with respect to baseline. In conjunction with this lack of Increase In FPI was the considerable 
Improvement In ~ control In patient populations, lending support to the contention that 
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melfonnln does not achieve .. -~c:emlc ellect by llllnUallng lnUln releaae. lAMlla al futlng 
plasma C-pepcJde were also conslslanl wllt. melformln's non-lnaPln stlmulatlng mechanism al action. 

10. OVERVIEW OF SAFETY 

t0.1 Slgnfflcllnl Ewnla or LAllda 

to. t. t Deallw During Drug u.. 
Daat!• lncludad lhoM daalhl lflll occumid during lllllfolmln tridlniilll (tllhlr Ilona or In 

combl11atlon wllh llMonylun.s) or wllhn 30 clays al dllcor-.iton ol lllllfol111l111 bWlli..._ Holtw8v9r, 
for Iha non-U.S. Plllla IV lbldlll, 11 di81111- nolld i.e llgllldl1u ol l8mporll l'lllllolllhlp to 
llUdy madlcalkll• alnca pnclM dll9I for dllcontlnullllo ol lllillfolnlln ooUd nal ba dltelnllllied. 

A total al 14 pallanls died during the conduct ol the alWml llUdlal oomp11ll11g the NOA dala bale 
and ,lnvoMng 9,526 NIDDM pall111ts (two U.S. Phua Ill, COlllrolad. randomized Category I ltudlel; 
8811811 non-U.S., controlled, randomized Category II Studies; and two non-U.S. unoomollad Phaae IV 
alUdlas). 

There was one daeth In the U.S. Phase Ill lllldlas (U.S. Study No. 87·2D«l23), from 
cardiovasc:IE dlewe, occunlng In a patient who had bean randomized to medomllllL Ona pallan 
died d cancer In non-U.S. Study No. Ma /GB/811J/CAMP1 whla on ~ and one pallar1t died ol 
an lpparenl myocaidlll lnlarcllon In non-U.S. Study No. MET /S/818/HERMA whla on 
~/n ... fomllllL 8-1 pallala died In non-U.S. Study No. Plllla IV llUdy 
MET /AM/87/i>ttASE. lnvoMng ~74 pallanls for a llUdy dlftlion al llx mo111ha. 

10.1.2 Sarloue llld Polanllalr Sertoua AE/IMEs 

A "l8llous AE/IME.", Ullng the crb11on In CRF 21:312:32(a), Is dllllnad as"- 8lf'/ expal1anoa 
that Is fatal or llla-ttnatanlng. Is parm111enlly di trng, nKll*9I ~ip8tlanl holplla!Pano.1, or Is a 
conganltal anomaly, canoer or cwwdola-" A "polanllaly l8rioul AE/IME" w dallned es a madk:al 
event that was potantlaly falal or llfa.thnlalrilg. 

U.S. ,.,_ • Sb:la1 (f'ooladJ: Sarloul/potenllally aarloua AE/IMEs. by body ayllam, for the 
pooled U.S. Phase Ill studlal (U.S. Study No. 87-10-e023 and U.S. Study No. 87-2D«l23) are 
presented In Table 4. lnapacllon d the data for the number d patients reponlng aarloua/polanllaly 
serious AE/IMEs revealed few dllfaraicu among trealm8111 IJloupl for 8lf'/ body l'flllem. 

NorMJ.S. ,.,_ N S.rl'ee: Sarioue/potenllally l8rious AE/IMEs. by body ayalem, for non-U.S. 
Phase IV ~-ll.S. Study No. MET /D/818/-HAUPT) are 8U1'111111rlzed In T:dlle 6. Of the 3. 724 patlanll 

who contrlbulad evaluable data, 158 (4%) had earlous or polenllally sarloull AE/IMEs and 105 (3%) 
had 8YWlll lhat occumid In the DigllllYe Syatarn. M other body l'fll8lill hid an occurranoa nll8 ol 
< 1 % ior eartous or potenllally earlous AE/fMEI. Tha ortt parllctAf 9VliU wllh an OOCC."'911C8 rat9 ol 
~1% for earlous or potenllPly earlous AE/IM& were dlanlm (53 pallara, t%) end ...,.,tvomllllig 
(39 pellenll. 1%). H olher 8V81111had•occurranoa11118 al <11'. 

The CRF for non-U.S. Study No. Mr::r/AM/87/PHASE was nal dl!llgi1ad to colect 
comprehensive AE/IME dala. In • elfort to bo oon1111ent 8CfOll al lllX!lla ragar~ig Clillgclitradon 

al AE/lMEs, al earlous/potenllally 1811oua AE/IMEe were ldaldlad by the Pl~i*Y Madlcll OllQr . ,,{_ . 

(PMO) at Upha. "~;" 
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From a !ot8I of 4,252 patlenta, 84 AE/IMEa -• conaldered to be either eerloua or po1en111111y 
88fious according to the PMO. Flfty-11ix (56) of these patients _. also r~ 88 plltlenta who 
discontinued due to advenle experlences/-lntercurrent medical events. 

10.1.3 Pollnllll Toxlclllee 

As known for blgulnktea In g111111..i. meUormln 1118 can be 111 oclated wllh the occurrence of 

l8ctlc llCldoele Certain experts argue thll the Incidence of occurrence may be V88tly dllferenl 
mnong the bigulnklee. It i. been f'IPOlled, In lh ldlee, that lllllfom1l11 i.. the 
lowest ~icld.lllC8 of lllctlc 8Cltloela of ll'f ~which la '-been COhiWcllly llV8l8ble. On 

pha.rmln - learned and applied In the 
cue of melformln use: Not to preecrtbe blg&IMldee In cert8ln categories of patients and, 
generally speaking, being simply well llWm1I of the danger. Urider the clrcumslllnCes, the Sponsor's 
llllrlbutlon to melforrnln to Ila apeclal Sll'Uc:IUrlll differences, slgnillcllnt pharmecoklnetlc and metabolic 

differences and slgnlfk:ant dllferences In their actions and reactivity on a molec:Uar level l:letwMn the 
two drugs 11111y be only partllllly responsible for the resU!s ol lhe epldemlologlcal obserwllons. Lei us 
remind ourselves that phenformin was the first blguanlde to be tested and Introduced In the 

marketplace on the bllals of a rational proc a s s · Mole for mole, I Is mut.'h more active than metformln. 

It has been reported lh8t metfonnln use In France since 1984 8CCOUl1ls for approxlm8tely 2.5 
million palienl·years of exposure to madonnln. Caw of melforrnin'8asolllled lllcllc acidosis (MALA) 
occurring In France, from 1984 to the...-. where the use of melfonnin Is the greatest and where 
detaled pharmacovtgllance Information - based, more or less. on spontaneous reporting - Is 
avalable, are rallltlvely conatarl over time. Per 1,000 patient.years, there has been an awrage of 0.03 
..:ases of MALA each year (to_pproxlllllllely 1 case per 33,000 patl80l-yeara), with 0.015 fatal cases per 
1,000 patient-years. In Sweden. where, likewise, careful adverse event reporting and USilge Information 

Is BVBlable. a slmlar Incidence rate exists (0.024 cases per 1,000 patient-years), with 0.012 latalltlel 
directly attrlbulable to the acidosis per 1.000 patient-years. There Is 110 Indication that this Incidence Is 

Increasing. despite steady Increases In melfomin usage and, In fact. In Sweden, and In the Sponsor's 
own words, 'the Incidence appears to lave decreased more than tlveefold compared to an earlier 

five.year period of ev81uatlon. • This Is • In my eyes. which seems fUlther suggestive evidence that good 

~rlbir:ig ljrBCllces may Improve the safety profle ol the drug. The Sponsor argues that a number 

of cases considered to be MALA do not have supportive evidence (I.e., blood melforrnln levels) to 
unequlvoc811y establish this diagnosis and, lhua, the Incidence of MALA may be even less than these 
flgurea"lndlClle, but Is aelf-aervlng llOphllby. The general and constant reality of epldemlologlcal 

estimation at aide eflecta l'llles ls one of 111der•ti1111111oi~ rather than at overeellmatlon. In facl, Dr. 
Stadel, our epidemiologist, has given us printed 8Yldence to the effect !hit In a llmlar case (Where 

death Is the end-point to be reported) a 1-to underestlm8tlon of actual Incidences Is a l'IH In the CIS8 

of spontaneous reporting. Thus, we can 8ltln1llte the 8Clual death Incidence d .. to lactic acidosis 
during melformln use as 1.5-2falalltleaper10,000 pallent-yeara - not an lnconaequentlal number. I am 

not saying that this actualy what Is hlppelW1g In Europe, or what wll happen In the United Statl'I 
when the drug Is Introduced In the marketplace. What I am saying, however. Is that this figure of 1.5·2 
deaths per 10,000 patient-years Is one that I feel comp aUed and justllled to retain In my rllk·verlUS­
benefit analysis of melformln. Finally thol Sponsor olfers the lolowlng rallonallzallons: that 
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•comparative rtek 8111lmates for fatal adv8nle 1911Ctlona for products which conllnue to be wtdtly UMd 
lncludo a dlllllh rate from anaphylaxla with penlcllln 1118 of 0.02 patlenls per 1,000 patlanla treat6d and 
a death rate from thromboembollam amongsl oral contraceptive ..-a of 0.01 to 0.03 per 1,000 
pettent-years. Estimates of fatal ~ reectlol• due to 11111 of oral eullonylurw llVelage 
0.020 per 1,000 pellent-years.. Also. 11111 ·aa the time of phallforri1'• WllhdlllWlll from moet wOlld 
markata. 9lllnmes of phlnfomlkHlllOdated llcllc aelcloll1 In the U.S. varlld from 0.25 to 4.0 ca111 

par 1.000 plllert-yeers. wllh • mortally .... of from 0.125 to 2.0 per 1,000 Plllllnl ~. Thela 
tlglne, INelllllng .. they may be, only ....... the folowlng gow•ll llglllatory appt'OllCh: 11111 
dlUg dMllapmlllt and i-ae lhodd Include II Ddeql• p!9CUlarll to 11••111ze IUCh falll _.. 
4Mlt though - !wily IVM thll thn 11 IMaYI a pitca to be I* tar the blnllll thal one...,_ 
from ....... drugL One of the 1111111111 ~for .......... to dlllne. .. rlgaraUlly .. 

nec111•ry, the leall doee the.r le allecllVe In lllOlt IJllllllD, tl1UI Wblrlg Ill to wrb I ....... labeling 
section on poaology lpllllcable to the majorlyt of patlenla, and also lllowlng the phyllclan to know • 
hoW to custom talor treatment to an lndlvldUll pllllllt's needs. This ii partic:IHlly applicable when 

dealing v.11h long-leml 1188b1181118 of a c.'wonlc: condllonl IUCh as dlabelae - a condition 1hll allecll 
ao many mlllons of Americans. 

Al caw of MALA haWJ occurred In the .-Ing of at leall lll'l8 or mora acue or cllronlc ln11111. 
known to be either a dinlcl risk factor for the de\llap:nent of ladle aclclosll i!1 pltiem taking tnf.doln*i 
(e.g., acue or chronic 1911111 knpalrment) or an lndap'.ndent risk faclor far llocllc acldoale (~a or 

chronic cardio"Mcaar dl111aa. pUmanaiy dllW wllh hypaldl. eapalS or ICWt or chronic h8plllc 

dilMN wllh or wldlCU a1cclaled llcohallln1). Pllfllltl > 70ywsof11111 ~to be Ill gitllelt rllllc 
tor de\'91apmlllt of MAlA, probably due to the pn111111c1ofborderlll•orhnk1911111 linpalrnllN, ar-t• 
llkellhood of lllOCle!4id It: 1111, - dlllg11Clldc Of Uglcal INel1181!11Dn1 and nUllple CClllCOlillllrll 
medlcatlona. often lnapproprlately combined. 

Excepting laclic acldoell. the aide alfed prolle of malfom:ln appt'BS. Ill thll llagl. rd!llMly 
unremarkable though nol ll*"Poltant or trMal. In CG .. dleJ cllnlcal blala of melfom:ln va. placebo. 

the only body aystem wllh an lncnlaed lncld111c1 of belb•••-gai:r -aw the dige811Ve 
ayslem. Mid to moderate gulrolnllltlnal ~oms. can1'1'kig prirrmrly of lntermltlllt dilrrhel. 
neUPO& and abdominal dlecornfol1 (llonl 01 In conibklilllon) tn to occw when tnllfclrmil 1 therapy II 
firs! "8rt~ ~ somedu:ea disappear spoiQnllOUlly a therapy II corWued. The lnddence of 111ch 
symptoms Is comparable In pallerQ treated wllh melformln as manolherlpy and In pelllllta treated 
with melforrnln plus a sUfonylunll. and appes to be reapoilllllle for dlllrrhm (lor 8Xlllllple) In abcM 

one-third of the tr9lled ~ Such an occurwnce may ..... trMll ao the cllnk:ll 111111ilor of a 
company who. lartunallly, doll nc1 ..., from u:h ay;11111a1na. ....,.., IUCh IYl•lf*ltnl can be 

debllatlng In an .nmy dllblllc patlerG, ~-I~ lllct a IWiiklvonlc-. In wmdlld 
dinlcal trials reported henlln. belw11111 111. 8"d ft of pailllra .... ~ lllldy pa1"'1flll"'in 
pramaturaly beclt• of galllCllilllllk• Ilda••~•. and thll lndlcalel •In dally UllOI> a nhtlwly 
slzuble comp11ance problem may become appanN. In 11rg1 open lllbll nan-U.S. Plw rv .... at 
melformin !llOllOlhlnipy OI mllfom:ln plua conllnuld ~ 6*1ipy, ln\tQMng rnant tlw'I 7,000 
patients (appraxlmataly half of whom-. truUd for ttne moulhl and the remllndlr for lbc nalll•), 

approxll••"Y 3% of pallll• dlllcol1d11uld llUdy paldc~ 1JN1i111U111Y .._ .. of p.oll •• r-• 
lldHlfecla. 



-------- -

A subcllnlcal lide-effecl Is deprlllSlon ol 11n1m vitamin 8 12 levels In patients receiving rnelformln, 
either alone or In combination wllh adfonyturau. In the U.S. controlled cllnlcal trials presented In this 
NOA, 7% ol 566 pallents exposed to mellonrin for 29 W88ka <!Moped subnormal aerum vttamln B,2 

levels. Cc:w1tii•111 published Information cl long-term (>2 years) metlormln use, It appears that 
approxlmallly 131' ol petJera receM'lg medorniln for IUCh a duration wll have subnormal aerum 
vitamin 812 llMill. Delplte lhlB. reported ,,._ (publilhed and unpubllshed) ol megaloblaatlc ll18l'lllu 

have been 1119 10 ,.,. (live cues, Including tine publilhed caw; none In U.S. lb idlel) lll1d lhent II 
no known niport GI lllll'Ologic; dleoRterl on the bull d \tilrit B,2 dellclency lll1d madom*I use. 

Aa auggrJ'sd by the sponlOI', I II racx11111181idad lhel plliel1ll flC8Mng rnelfonnln. allher alone or 
In comblnallon wlh IUfonylureea. have 7lrUlll vllamln B,2 levale monlcnd annually, wlh 
lmplamentllllon ol parantllll vllamln B,2 triMltir......, ahcUd a subnomlll oerum vbmln level be 

ldenlllied. 

Metformln appears to have a les&e! propeuslty to Induce hypc9ycemla, wholn administered 88 
monotherapy (urless. theoretically, ocher eirtenuatlng circumslanc:8B are present, such 88 acute 
alcohol excess). However, since rnetformln can be used In combluatlon with sulfonylureas, 
hypoglycemll can and does occur under such circumstances. From the data anal)'Zed In this NOA, 
the Incidence ol hypoglycemia In petienls 1l8Wly expo&ad to ellher sulfonylures or medormln plus 
adfonylures appesrs to be CX11111J8rable. AH cases ol ~ that have occurred during the 
c:ourM ol lhe atudlea reported In this NOA In patients receiving both metformin and a sullon)'luree 
would be categol1zed 88 mild, ••lCI they eilllOr spontaneously disappeared or were relieved by food 
Intake. For the most part they were also single occurrences. In no Instance was there a 
hypoglycemlc episode which coUd be considered severe (Le., requiring 888islanc:e ol another person 
lllld/or resUllng In coma or seizures}. 

10.Z Other Drug-fl9llted Saf9ty ....... 

10.2.1 Ad""9 Explrlenca lncld.ance Tabin 

For the pooled U.S. studies (U.S. Study No. 87-10-6023 and U.S. Study No. 87-20-6023) and for 

lhe rtindQl.fl~ed non-U.S. studies (Studies MET /AM/84/00RF1 , MET /AM/86/DORF2, 
ME:/GB/86/CAMP1, MET/GB/85/00RNA [Vol.:1.159; Pg.:19194), MET/AM/88/0UCHI and 
MET /S/86/-HERMA ), Tables 7 and 8, respec:tlvely, list lncllvidual AE/IMEs reported by at lesst 9% 1.Jf 

the patlerU In one or more 1rea111m groups. In addlllon, these llatlngs Include AE/IMEs thal had 
diferencea In Incidence batwaen lllY two tn11111*1t gnxipe d It lelll 51'-

As can be seen. digestive system symp1oms, conelatlng ol diarrhea, nauseefvornltlng and 

abdominal Clllcomfort were tlle most frequent AE/IMEs reported In both ll"J'IPI ol pooled llllldomlzed 
studies In the lllllformin.cor treatment arms. In non-U.S. Phase IV Study No. 
MET /O/M/HAUFr, Involving 3724 petlerQ traeted wtlh mettormln/sulfonylures, the Incidence ol 
Individual AE/IMEs 88 shoWn In Table 9, refteclS the higher lnCldence ol Digestive System AE/IMEs, 
such as di.rt. (7'Jl,),nauaesfvomltlng (5'11.) lll1d abdomlnlll dlacomfort (4'11.). 
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H~ was comparably lnlrllQlllll1 In the l'nllformlri, placebo and \ lylu1de arma (2'11., 
< 1% and 31', reepecllYely) rl the U.S. pooled Pllaee 111 llUdles. although 11 lho.lld be recalled that the 

glyburlde-trealed patients (from U.S. Study No. 87-20-8023) had been on the 8lllfl8 doae of ~· 
for at leut one monlh. prior to 81udy entry, w'Ahool"doeaga changea durtng the course cl the lludy. 

In c:c>r*Ut. the Incidence of~ - ~--In the rnetfonnln/~ 1n1atmen1 group 
(18'), allhough lhls waa !1l'IW --. In 1he pooled randomized non-U.S. llUdln. the Incidence cl 
reported hypoglvwrrlil by ltMliifll group W 5% for lllllfom•~ 0 for plactbo, 14% for UJonyllna 
and 3K for ll!llfomllr1/fdon)iunla (1he ian. from a llrlglt llUdy, MET /S/88/HERMA. and lnchdng 
patina on bCllh law doMI and high dole oomblnallon tlwllpy). Ir..,_ thdN, 1119 ...,,..... 
monalherapy group. for the nlOll part, - camplled ol ..... In whom UfonVkn• lhnpy Wiii 

being newly ll1llllld and lhUI, lllQl9 accur8flly thin In the U.S. llUdy, 18111 Cla 1119 lncld111c1 cl 
~In donylurari-1n1111ed pa11e1111. In non-u.s. f'tw IV Sludy No. MEr/D/8115/HAUf'r, 1hl 
lncil,1ence cl~ In metfonuln/ldonyluraa-lrealed patlerU was <1%. 

Avalable data on Incidence of AE/IMEa for non-U.S. Sludy No. MET /AM/87 /PtW>E are 

summarized In Table 10, below. Although the CRF for thll lludy waa nae deelgnad to collect 
c:ornpraheneNe AE/IME data, llmlted AE/IME Wonnallon waa collected on 1he CRF relatlve to 
gutrolntllllinll oomplic:allona/IMllU under the hemllng "Dlgeltlve lntolarance". Althclql epeciflc 

AE/IMEs were not reconted, an ase811ment ol the llN8rlty cl the dlgallNe lntclenlnca for each patilnt 
was made (no lntalerance, mid, moderate, ..,.,., Viii'/ -.i). 

Gel•lll ~ Anlllysae cl '°""" clinlcal chamilllry and hemltolcgy dnta, related to 
safety. -. unda'lakan In order to ldlnlfy g111ar11 chlngei In patient j)ClpdllAons am to ~ 

lncllvlclull pellenla with dlnlcally llgnilk:ant abnormalltlee for labonltory palMlltlll. ·c..aa ara 
discussed by organ aystarne, n follows: 

T J.lve! 1~ teats; 
T Kidney hn:llon testa (Including urinalysla); 

T ElidJOlytea; 
T HenMllclcgy: RBC pWalllltil8; 

T Hin'fllUigy: WBC/tWeW .......... 

For 8ldl laboratnry parametll', gern chengea 1n wklM for plllent pop11Wlone W819 IOUght 
through ...... ot -... llld dlangli from b8llllne ctm and through ..... ol lhlft lliblle. Mimi 
valUii at b111A • and 11n111 \Wit and clw1g1 from bs111111-.1or P1111nt 11'1"._.. lllUll ba 
Interpreted wWi CUlon llnce "1lllY clwigli? In mesns, whli 7'8'l11h ""I llgl..., • not c:llulcllfy 
significant and nipr11ant sms1 8hlfla wlltlkl the normal ninga. ColMl'Mly, smsl clw1ge1 In mesns 
may mule cllnlclly llgnlllcld clllngae for a r.w lnclMdull .-iara. To hllp ldlnllfy tnllldl In p5'lerlt 

pop11latlone lhal may not haft been 111J111'81• from an anatJlll ol mean --d llblal..,. Ulld 
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.. . · .. to lfllllyze ... dlllraUlon of ........... , ..... llld llnll \lllf·v.th ..... to • llllflllll 'Wlllt"" 
. .-ch -- pinrllltlr. 

0...4. r.w dw dllferel1C11111110ng lhl 1r•1Wll CJOUP1 (ll'illfomll' .-.iio. ~ llld 
m11tomii119dc~ina conlbiillllclll8) Wll9 llGlld far llvw blGllon .._ lddn9y flllCllan 11111, 

-......... llld hlnllfGlogy pillmlllll, llld, ..... n&Md, ... TlllCll ... mUlly ..... Thlllfal .. 
...i,111 nor llblMru1111at11ol._.lilbuiilltiiydlla•pnMdld11111111...., 

number of _..II& who ....-IDld lllllCnluiy llll1C1n1 ..... wltiln ... dHc r"y 

llld.,, ........ , ....... cMerlllOl Im ""llw Ir•••• gnlUpl wll be nof8d 
using 1111 8. CilliPY I Plw 11 • ... (U.8. lludy No.17·1D«m llld U.8. 8ludy No.17-ID-
lllU), .._. ... tllbcilby ..,Ill ... i*fumNid by ..... Clnllll lilbuillaly (8c1Cor, Inc). 

10,2.2.1. 

lndMdUll patlerU wllh dlnlcaly llglllllcant 8bnomlllllll In llver fU'lcllon tells W819 def•l8CI 
es ttae paller1ta meall11g one or more ol llw fallQwllig er..,.: SGOT >3x ULN (I.e. upper lflnll ol 
rw:;mal, Ullng lhrt SclCor llOlll1ll fWIClll); 8GPT ·;>o3JC ULN; tOllll bllrubln >2x Ul.N; and lllcallne 
phoephllaaa >2X ULN. 

In llw U.S. ~ lludy (U.S. 8ludy No.17·1NI023) only two ........ ona In 
each trellmenl group (melforinl11 Md pillcebo). hid dlnlclly ~ ab11onnmllllea for liver 
fU'lcllon tells, i1cJ1t1 irMlMng llllaill• pholptw1 I I The illllfomlll1 ...... l/Wflnt 2/23) (Who Mo 
hlld Nnll fU'lcllon 1911 ~. w lhoughl to lllV9 hid llhlr """°"'1eglc i*ICnlldll OI 

Ylrlll ,.._lllJ and 1111 abnom...,. In llvar llld lddMy fllldlon........, W119 Iii...,, 
attrlbUted to thilJ lnlliallfent ......._ The plac9bo ,..... ,,,,.,. 12/t>8} hid an ......, llkallne 

pt.oephataae 1ev81 at bllaellnt and, llUnnllt8nlly, lhioughcM lhe couru ol lhl l&Udy. 

In 1111 U.S. lctNe ...... ,ilnl COlllpllilJon lludy (U.S. 8ludy No. 17-204023), there Wll9 -
patients In the llllllormln group, ebc ....... In the dyburlde group, Md tine pelilra In ... 

fllllfomlln/~ group. that hid c:llulcllly important abnornmllll tor llvw fU'lcllon tllll. • 
followa: 

4 ·~ • 

In Ille melfonnln group, tine pelilJi1ta (P1tlenfs 8,125. 11/J9, Md 22/W) hid &ICflllld lewla 
of Uve; enzymes lhat - lllrlblMd by ... Sponeoir to poor dycamlc conl!OI. ,. tine patlllU 
wenr~ fl1lm lhe llUdy. In 8'MICln, lhrel pillilnla hid c:li11lc1lly abnorrml Ivar blcllon 11111 

thll Mrl ll!JbDd to concunent dll Ill l/Wflnt 1/1• Mii lld blllrubin lllJlbUld Gibm'I 
d ...... : ,..,.,. 8/18 lllCI I lld SGOT/SGPT ....... to Wal l>ls'411J; /Wed 21/21-
lncruead alkallnt ~ IMll allllUld to tally ••lllb1 of the !Ml), llld one pelilnt 

V"•'iiflnt 11 /33) :'811 lncrealld IMr enzyme 1111111 ltlrbad to concomllant nl8CliCltlolL Flnllly, one 
Pll'9nt (IWlllf 11/21) hid a lran1lrnt. ll*qllalrlld rlll In talll taubln It.a quicWy nillmld to 
nomllL 
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#lllllde gn111p, .._ ..,,.. fllls• 7/M 14"f>, Mtl 11...., i.t lnDr_Pn.., 
1'4PT.nd/«dd•ptoaarlt12 , ........ ....._.tofllyll& rt ndb 

............ a/11) lwf 11\cfllllt ll'llwtrerilwmta .............. to llUlly 
(dybUlldt). ln .... llllo ..... iltl•~·1n'1Mlnatt111 ln .... llvtr•....-
1;.......,IDltla.,•tllllllllltodali9'1 I 711/f&Wll 'Iii 1') .. 4Po'1J 
flOIMll lltbm• flllllt/......,....,. .. .._, r ••clilt"r 'a• t•a. 

1,111; •I Cl Uollb.., •111£1 lllto 5' s f'ild '11/lfHilt / 'W4 • 
to ....... 

llslll'llt/!#lullll~lltlllwllldl •1111111•? 1t· ta ........ IHt.tllilt ... 
•I 11111 to OllnGUll'9ll dl1111• _ ....... f' I I,,.. Nd MIKld a. 
•I Lfl1toflllt,( .. ,OM ..... f'lil17 .. i.tlr@ r11MrftJm ... 
...... tolntll llll ......... w ... 11••1rlflCllllw~dultoP1 I 'u1£1t, 

·'.~- ...... ,,..,.,., ,,..,., ............... d ...... ttnuglm,,,....., .. 
. dler1111cllllrlllr\ll111'-""llwi4Jrlllrb.nddlll... I :.~ .... 

,· 

,. 

. ..........,pilllla1111111cA1 IVll?ll._.llla•sez?P tn~u1v11 .... W111tdl•· ,·;;;; 
. , • tllOll ...,._ 111111111111 w 01mend111 lalolltl:O wlllllL llload .,.. a& a ' >41ftll/4; • 

....,. a n •• >2.0 ~ """''* IDld >to 11111111: llld tltM pa 11121al+Iii11n11 · 
d 1 11•zlf11lllaMJ »••'u n 1 1n1wua..,auba01W& ,.,....,..,......, ...... 
,11M11t, twof •1 iltln .... m 1'aa,.1QN111Plitd.dUnt;lltfa •••• r 1 fllrlMlli . 
·.Udan. ,....,.... ..... .,,en 1nrd.1llllll111rl• "'* llanc111111•1Mt11111 .... 
* ..... cl- i&Cijjilll 81WJ. 2 ... ----·---2-•tl fl ... ypf ~ I V4 
vllllhlj Ph' ,.,,..,/f6fll!tcli?1llylle'*'111&0••11t1ra?nf1 !6w_.ll~&1• . ~,· ·t: 
.. ..,.,nlnan , ••• ,... ..... _. ... , •• ....., .... ..,....,rs t ,~>r.~:· 
~flClll~Wlllrho\J9cla ...... tDIW,.,.. MlllWIMllllW 1111 :I. tlllftd~ ~~~: 

. . .,..,sdae• . -. ~-, - ~:~·'.;:. 

"1' .,,~ff 
lnlwU.&..-11•1••01Atfl~--- ..... lla.l71D I 11 ....... ~ .,,.. 

,...._lll?litwmrlfllm•aioup,no1•'1•1ln1W .......... llldtour;1M1•Pn11t ' ' '' 
malfomllli/fhlulllegroupw1t1ca1 1yw..,.....1t1110111 n: ,.._......,.1n• .. ~.·, •, E"~,t; 
"'!lfam•s/#uflllg;aup.lltours "1 •._."*P•t1dwlollil._.1111 ... c2;\ __ · ·· .~·i('; 
tlpsR:uj llld •I Ulld to• Al .... aoi' 1 I,.. 1' f/'lt. .lall?a!U b 5' I f'!til:!I 1.-., 1 ~( 
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lndMIUI 1J1111n11 wllh dlnlc:llly llgnlllcMl •111m11111111n ABC ..,.,.._Wire dlllnld a 
1hoa jlllllllla 111wll11g one or more d. Ille lcllowlng Clhrll: Mmoglobll1 < 10 Didi:. liii•NllOclll 
<3K; RIC CCIUlll <3.0 x 1r/ /,&; 11111 11w.1 carpulCdlr valuml (MCV) :90 or > 105 L 

In Ille U.8. "'1""la DUiilldlGd llUdy (U.S. lludr No.17-tD..,,, two ........ In Ille 
1rMlb11i1.-. n tine....,.. In._.,.._ a gniup 1111111111 or men ol U.. allllla. In Ille 
mdcil111i11 gniup, ,....... 12/1111111 17/112 hid llgi.._llly ....,_ ... fer flCI en C1111 or men 
oec1lltt• www•ifliillld ~ Vlllllllfer RIC ccura hl W119jl!RMlly•1119lowWllmlCll1119 llllllNI 
,.... Ttin,.... no lbnormlllllll d....., vllllulin la or lllllc ICld -...1n U.. two jllllllltl. 

. 
In Ille plrlbO group. l'adellla 4/1>1, 12/'20. end 13/t>I hid llgnlllc8nlly 1ow1r-.. fer W:V 

en one er more occalklns wllh ,,..._fer ABC CCUIC that..,. geiwally at thll upper llmlt d 
the l1CllRll ranga. 

In Ille u.a .-... b•••it CCI...,.., 11u11y (U.S. lludJ No. 17-alMOa), one pa111n1 In the 
INlfclnlln grcup, tine,... .. In Ille glyburlde group. and tcur....,.. In the mllfcmlln/~ 
group Pill Cllll OI ITICft cl the abcMt Clillll& 

In Ille n•rcmi1 group. hl»nt 18/18 hid an lncn1rsd Wllll9 fer MCI at VIII! o (Banllne) 11111 
a llgnllmlly lncr1a1nl wkll ll an lnlllal llUllm 'lllll (Vlllll o. t), .,... cl 119 and 107 L. 
;wj)llCfMly, Illa g11....ily RClmll--. for Gt'* hamllldcgy ........... Tha MCV nil\l'nld to 

nomWll • •lblecpllf'll lllllla. 

In Iha dYbur1"9 group. two ........ hid llgl....-.Y low._ fer hlmoglobln llid/OI 
hlmatocrll en one a1 men cccalkn wllh CC1r11pC11dl11g-.. fer RBC count that.,. l'4'riw Iha 
lower llmll cl .. l1CllRll ranga; thlle --Wiie llllrlUed to blMdlng tram uttrlna llbrcWJI and 
mencuhaglll ,,.._ 4/.lt) and pelt~ henait19gl VWJetrt 8/20), ;wpectiVl!y. In :ldcllllcn, 
one padlr1I VW/Mt 14.,im} hid .iincm.Ry low Wik.- fer hlmllclC(ly iwamein st viii u.o thll 
wwe ~ to a llbclrlltOIY error. 

In the mllfclnnln/~ grcup, two pallenla hid~ that - Pflllnl at Buellne 
a· throughcU 1119 llUdy thll w lllrbatd to unlalOWll 111a1ogy ,,.,_. 5/25) a1 tt 1' 111 mla 
min.:.r ,,.,_. 7 /ft (lllo i.t an m 1111 d uric as -.q). In.-. .. one p1111an1 ,_,_ 15/14) 

had ~of uncartaln llllclcgy that ... p111nl. '• •• • llid d1roughcU lhe llUdy. 
Anclher pllfanl ,,.._ 4/1>1) hid an •ICl'llldy low W:V ...... ll VIII t 1 that w acccmpanled 

~ lubl1cn11al --fer hamcglcbln. ti.11110cf11. and ....., ,,..,,.., Bu (lt1ll pldlanl w 
•lboeqlllnlly fllund ao t.. Iron deficiency In ••m to 11D111111lal vllllnln 1,1 and w begun en 
Iron and llllalnn Bt1 •••...._illllbl). 
to.a.a, t.4 t1em1u1a1r:WBC/Plltlllet ............ 
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lndMdtlll ....... wllh clnkAll, .. .._. ebriom..._ In WBC/si'n1111t ps11111t119 W19 
dll'•lllCI •.,... .....,.. mMllng one or men ol lhe lalowlng Clbrll: WBC c~ <2.1 x 1rl /IA;.. 
newopllll <1000/IL; lylrllhllCYM >75~ In clllli•ldll WllC; ... / '1'111 <100 IC "i/I&. . ' 

rn,. u.s. ~lflcAlld llUdy (U.I. 8ludf Nor 11-10..,,, awo J4•• (Padlal• f/U 
and l>ftll), balh In._ p41iclll'lD gniup.11111 one or lllOl9 ol .... crlllllL lolh ll 11 • llld mad•• 
....,.. duelO ........ The Glw ...... pai&l 111• In llalll pe11 D _._ lllPIJW!l 
c1n1c111 ~ ••-na1 n•l'\i J ....,.., 

In lhl nllllalu•1 gniup. one ....,. t/'llllet'i I/Of) llld l'l!l•ll•Jly low •""* counm (pn 1 rl. 
,_..,, at b1 1lne} ._ ,_lllld In 11i1nil.ilOl1 II Vlllt 7 and one ....,. (flllifn 19/1115). llld a llngle. 

"qWM cllnlCllll' 1b11arnlll lllllll9 lar......., counl ._ - llbbad IO tab lflOI'. , , 

In .. m If w11•i/dVIJurlde ilraiip. ORI pallerlt f!'elJft 7 /ff) hid l'lfl I 7 rly low I I I 'Jt oaunla 
\hll W919 ......... am.- ol ....... •IDllllSlllY· 019 ..... ,,,..,.1/11) had 
abnarmll VllllllS fer ll'lllll'll WBC pa;1111111 1111ftnll111111 (111111 tt) .__.normal on 11P112 
t.llng and ... oonaldwtd to i... blln a lubaratory tmir. l,)!la _.... t°&lftnt 'lf/.llDt ..W' 
iei•DW*lfllolwlknowntllalogy~._llUdy. ,,,, , , ,, ,·••• · 

lndMdull ....... wlh clll' •y l\jnllcmll 9bncun P'M In llfUlft _.ofrta wn d1•111C1 • 
.,... Jll?lll• n .. 111 one or men ol ._ tAMlna CllllPfl· ICdlln <122 mEq/L; ptl' 'n <U or 
>5.7 mEq/I.; 111cM»n111 <11 or >40 ~ clNarldl <• mEq/L; 11111111 gap >21,iqlfqJL: tllld 
Cllclllfl <7.5or >12 mg/dL.wlhalbliftlni4o/dL .,, : 

In the U.S. pilrMIMlOlillcAlld llUdy (U,S, '-Mo. 11·1D 1111). only 011e ..... 11111 one or 
more on.""91 crllrla. hiletf 4/21, In the •• giaup. llld M *'lltd ¥11111 lar ..a111 

pce""im 11 VIII I. H .. lllM 111111, this_.. had a vM lar ..un'l '*-tlol••• U. Wfi 

lllghlly bllow nam1lll. The,...._. ~111121t4 W nal Oii jl Cll .. "' J 
1

1711~ ... 
....... nal Giii ....... ~My....... . 

' 

In .. U.t. ..... , 1 , .... oonlplllaoft *"' (U.8:.., Ho. 17 ID 11111, ... ._. ... 
,..... .. In 1111 malbmfh giaup. one.....,. In 1119t#QldeQnlllP.11111 IWD J nr •In .. 
~ara.1111111111oneor111D1Wd,_o....,. 
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(Patient 6/01) or attributed to laboratory error (Patient 7 /02). One patient (Patient 9/(U) had a 
transient, abnormally high value for potalllium that was unexplained, and one patient (Patient 11 /25) 
had an increased calculated anion gap al unknown etiology. 

In the glyburlde group, one patient (Patient 6/20) had a tran81ent .. abnormlllly low value for serum 
bicarbonate that was u,_,ilalnlid (lhe accompanying anion gap was In the acceptable range, 
howeVer). 

In the metlormln/l#>Uflcle group. one pllller.t (PalJent 11/28) had an abncrmely low value for 
eerum pot•""m despite potaa"rn chloride~ that may have been related to 
gout or concomitant medlcallor! (hydrochlorolhllll.). Thia pllllenl also had dlnlcally 

signlllcant laboratory abnonnalltles for uric acid levels. Patient 16/06 had electrolyte values at 

a single visit which were considered to be spurious: the palient was dlnically well and repeat_ 

evaluations were normal. 

10.2.2.2 Vlllll Sign 

In analyzing the pooled U.S. Phase Ill studies, generally, very few patients had clinically 
Important abnormalltles al vb! signs at either baseline or final visit. Treatmenl group differences 
were minimal. Individual patlents with clinically signllcanl abnormalities for v!lal signs were 
defined as those patients meeting onE' or more al the following criteria: S)stollc blood pressure 
;S100 mm Hg, J)dse rate §5 or >100 bpm, and body temperature > 100" F. In the U.S. placebo­
controlled study (U.S. Study No. 87-10-6023 (Vol.:1.104; Pg.:08f3.-00001)) there were 28 patients 
In the metformln t1tNdment group and 29 patients In the placebo group with cllnk:ally Important 
abnormal values for vital signs. Generally, these abnormalities were transient. However, there 
were several patients with consistently {four or more measurements) low syst::.llc blood pressure. 

Of these, three patients (Patients 4/11, 10/2, 10/28) _., In the metlormln group and eight 

patients (Palienls 2/20, 4/23, 5/13, 7 /4, ~13, 10/1, 10/12, and 12/16) -e In the placebo 
group. In addltlon, there was one patient (Patient 5/13) In the placebo group with mUtlple (three 

or more) pulse rate l'll88surements al §5 bpm. In the U.S. active treatment comparison study 
(U.S. Study No. 87-20-6023 ), there were 40 patients In the metformin treatment group, 23 

4 patients In the glyburide group, and 40 patients In the metformln/glyburide group with clinically 
Important abnormal values for vital signs. As obzerved In the U.S. placebo-controlled study (U.S. 
Study No. 87·1 D-6023 ), these abnormalltles were genen:Jly transient. 

Howewr, consonant with the placebo-controlled lludy, tl18I") were -."91 palients with 
consistently (four or more measurements) low systolic blood pressure. Of these, one patient (Patient 

4/8) was In the metformln treatment group, o patients wwe In the ~e group, and three patients 

(Patients 3/17, 10/5. and 14/23) were In the metformln/~ group. There were also several 
patients with mUtlplc (tme or more) abnormal pulse rate ~ Of the patients with three 

or more pulse rate measurement al > 100 bpm, two patients (Palienl:I 6/25 and 9/27) were In the 
metlormln treatment group and one patient (PalitWlt 16/30) was In the glyburlde group. Of the 
patients with three or more pulse rate measurement §5 bpm, two p-Jtlents (Patients 3/19 and 11/22) 

- 50-



were In tile glyburlde group and one (Patient 3/2) wu In the metformln/glyburide group. 

10.2.2.3 Speclellnd T8111 • Vlllmln 812 end Follc Acid 

10..2.2.3.1 Vlllmln Bu end Follc Acid 

Becet• d hlltorlcel lllfom1811U1'1 on the known~ prolle d lllGlformkl and the clue cl 
blgl.:enldel. epeclal lllllllllon WU dlMlted to lllllllylls at. 

R~ for serum vllemln 812 and folk: acid lewls tor u. S. Phase Ill studies ere 111.11'111111ried In 
Table 11 (meens and changes from besellne) and 12 (shift tebles). 

In U.S. Study No. 17·11M023, there wes e subllenllal dllsaice betMlllll treatment groups 
for treatment ellecls on aerum vitamin B,:r- In the malfonnln group. the ~ serum vllemln B,2 llMll 
decreaaed from 490 pg/ml. at blllellne to 384 pg/ml at flnlll visit (Normal Range: 20Q.gQO pg/ml), 
withe mun chenge from blllellne d -105 pg/ml. In conll'alt. In lhe placebo group, lhe nieen 

vitamin B,2 level lncralsed lllglllly from 514 pg/ml el b ulkie to 528 pg/ml at final vlllt. with e 
mean change from baseline d + 12 pg/ml 

As lhown In In Table 12. lhlll lllllllylls aupported the irUqJl91811on cl decrlllled .-um vllemi.1 
812 levels In the melfonnln group: 13 petlenla (11") In lhe lllllformln group hed normal vakm for 
vitamin 812 at blllellne and 11.mnonnal valu. at final vl8ll compared to o patlerU wlh almlar shifts In 
the placebo group. 

For serum folk: acid levels. there wes only a 1111111 dlllerence between lr8lllm8nl groups and 
only one palienl on metfonnln went from a normal value 81 buellns to a sub! tormal value 81 final 
vlsll 

!t •,. I 
U.S. Study No. 17-20-8023 also showed substantial dlllenlnces between trealmllnl groups for 

serum vitamin B,2 levels. Folk: acid levels did not reveal IUCh dllferences (see Table 11). 

In the metformln group. the mean 1M1111 vllemln B,2 level cllcnUed from 554 pg/ml el 

blllellne to 411 pg/dL et final vllll. with a meen chetige from b111h d-144 pg/ml. n.. dela 
are consistent >¥Ith data b the metfomin trillment group In the U.S. ~llloled 8lUdy 
described above. 

In lhe lllllformln/glybullde group. ~ wes a llmler ctecn111; lhe mean aerum v11amn B,a 
level went from 535 pg/ml at baseline to 401 pg/ml. It flnlll villt, with a mean chlnge from bllellnt 
of ·138 pg/mL 
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In the glyburlde group, In contrall, the mM11 serum vitamin 811 level lncreued slightly from 
522 pg/ml al baseline to 541 pg/ml at final visit, with a moan change from basellne of +13 pg/ml. 

Thus, there were ~ dlfl-IClll among the treatment groups at final visit for wum 
vitamin 8 12 ~though ITIMl1values1'81'111kled with the normal ra"'e. Shit tabi.._ (see Table 12) 

ahoWed that 15 patlenl• (9%) In the melformln group and 11 petlerU (6") In the 
metformln/~ group had normal valu. for serum vbmln 812 al t'esellne ml low (I.e. below 
the normal range) at final vlall, compared to any one patient ( < 1 %) wilh llrnlar lhlfta In the 
~ group. n- data aupport the trend toward loWer 181111'11 llllamln 812 llMlla In pallel Ill 
treated with madormln, either alone or In combination. In this llUdy, lhere was no elfecl d any 
treatment on serum folic acid levels. 

Thus. there appears to be an association between metformin and decreasea In serum vitamin 
B,2 levels. though the Sponsor asserts that 'the data from these studies provide no evidence d a 
relcltlooshlp al these decreases to plasma metformln levels. The apparent lack of any relationship 
was confirmed by regres.1ion analysis al data for both studies (U.S. Study No. 87-10-6023, r2 <0.10; 

U.S. Study No. 87-20.Q23, r2 <0.0117)." 

Pallenla with Clinlcally ~ Abnotrna11t1es: Individual patients with clinically slgnlftcant 
values for serum vitamin B12 and folic acid levels were defined as those patients with vitamin 812 

levels <200 pg/ml and/or follc acid levels <2.0 ng/mL 

In the U.S. placebo-conlrolled study (U.S. Study No. 87-10-6023), 16 patlenls In the metformln 
group and two patients In the placebo group had clinically significant abnormalities for serum vitamin 

B12 or folic acid. 

In the metformln group, 14 patients had serum vitamin 8 12 levels <200 pg/ml at one or more 

study v!sits (Patients 1/14, 2/18, 2/22, 3/12, 5/02, 9/01, 9/08, 9/21, 10/J7, 11/14, 12/15, 12/17, 

12/21, 13/09). Of these 14 patients. one patient had an abnormal!y low baseline value and three 
others had values which could be considered "bordel11ne" at baseline. No patients were anemic 

an!il onl)I ()fle patient (Patient 9/21) had a sllghlly Increased MCV (101 fl). 

In the placebo group. one patient (Patient 5/11) had an abnormally low serum vitamin 812 

valUe at interim Visit 0.1 and Visit 9 (no basallne values avalable). Patient 7 /07 had an abnormally 
low serum vitamin B,2 value at baseline, which was conllrmed on repeat teSllng and the patient waa 
started on parenteral vlamln B,2 following " Schlllng test 

In the metformln group, two patients (Patients 6/0 t and 10/28) had abnormaly low serum folfc 
acid levels. Patient 10/26 slso had an a'bnormaily low value al baseline. There -e no patients In 

the placebo group with abnormally icr« at.'1'111'1 follc acid levels. In the U.S. active treatment 
comparison study (U.S. Study No. 81'-20-8023), 16 patients In the metformln group, three patients 

In the glyburlde group, and 17 patients In the metformln/glyburlde group had cllnicaUy significant 
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abnormalities for serum vitamin B,2 or follc e.ckl levels. 

In the metformln group, 16 patients (Patients 1/32, 7/22, 10/10, 11/21, 11/26, 12/09, 12134, 
14/26, 15/13, 15/20, 15/29, 17/14, 17 /21, 18/06. 18/28, and 21/0n had 111N11'1 vlamln 812 levala 
··200 pg/ml al ftnal visit. Of U- 16 pallenta. llx patle!Q had baellnll levela of vitamin 8 12 that 
were "bordelllne" low and two petienta (fallenta 10/10 and 15/13) we dllgnoeed 11 hiving 

pernicious anemia. In the ~l'ldo group, two ,.ilenl8 (PllllentJ 18/1)8 and 17 /24) had serum 
vitamin B,2 levela <200 pg;!l'.i. al final viii. One pellel1l (fllllent 18/08) hid a llgnlllcanlly low 
vitamin 812 leval al brae• (114 PG/•nll ...s the Olherwllh a "borda•.-1ow1eva1 albs 1h 

In the melful11i1/dYtJl,rlcle group. 16 pallarU (Pallenta 1/17, 2/11, 4/07, 4/21, 8/11, 11/111, 
9/13, 11./21, 11/111, 11./24, 13/20. 15/14, 15,125. 16/10. 20/11, and 21/24) hid 181\111'1 vlamln 812 

levels <200 pg/ml al final visit Of ti- 16 pallenls, five patients had a lignlllcanlly low vlamln B.,2 

level at baseline and - patlenla had baseline levels of vitamin 812 !hit coUd be considered 
"bord811ine• 1ow. In addilim. Patient 4/07 was noted to have a co11comilalll mlc:rocytlc anemia. 
i>atiera 15/14 had lncra JSd MCN values (macrocytoala) lhroughW the lludy, includilg be8ellne. 

There - o pa11en11 In the melforroo group. one pat1en1 (Patifd 14/211 In the ~ 

group, and one patteq (Palled 18/11) In the melfom*1/glytulde group wllh lllNll'1 levlla cri follc: 
acid below 2.0 ng/ml.. In nellher case wu the low serum lollc acid level snaclated with low levels 
of serum vlamln B,z or 81rf Olher cllnlcaly abnomiei hemalologlc:al finding. 

The dlnlall slgnlll.:ance al al al this Is dllllctM ro fathom at pru ant. llnce I hew no1 ...,, any 
Sludy that woUd allow me to make a practlcal AICOlll8l'ldafl u to hoW to addreu this lsaue, I an 
Issue Indeed does exist For .ample. there II no reeson or basis, for the tlrna being. to llCCIRllll4llld that 

all patients on Rlillformln receive ragular 812 lnjecllons or just have their 812 levala monitored. We wll 

have to wall a11d allow the practising communly to perform the nacn szy ~and obaerva11ous In 
this BrEa 

10.2.2.3.2 Fating Pluma Lac18te 

4 U.9: SD• '111· ReeUll for fasting plasma lactate levels for U.S. Phase IU atudles are summarized 
In Tables 13 (means and c:hallljlll from baseline) and 14 (shift tables). In U.S. Sludy No. 17·1D-
60~3. a compartaon al mesn Vllues and change from besellne vak.a for lallng plume lactate d 
the lllllfomi• and placsbo group& NW1ll1d no dlrllcnly '9lllcart cllfannces balucMn the 
trellmenl group& al 111111 viii. In tact. maeri falling plUma ..... lwllll lar"' two groupa 
remained .....illlV unctwiged throUghola the llUdy: nmn levall • balllllne wn 1.41 mmal/L 
and 1.40 mmol/L for the mellonnllt and plac6IJo groups (Nor111al Range: 11).N.O mmd/L), 

respectNaly, with maeri ct1111g1 from b n 11i• val&m al flnll viii d +OM IMd/L (m1Jtbn*1) and 

0.00 mmal/L (plar.iel>o). 

Shit lablel eupponed the slmlarlty al ctlfcome for lhll patllll8llr 11'1 Ill two b'llll1l8l1t groups: 
12 patients (W) In the melformln group and 1a patlant8 (W) In thfellacllle» CllQUP .lhlftad from 

<).,. • .. 
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normal plasma levels al lactate et besellne to high values at 111111 visit; and 12 putlenta (9%) In the 

metforn*1 group and t 2 patients (81') In the placebo group ahlled from high 111\-1111 at balellne to 

normal llYels at llnal vlsl!. In this atudy, there -e no petlenla with luting plasma lactate levels :!:-4 
mmol/L Furthermore, a plot al the llll!lllmum medonnkt pll!ama leval vs. the con88pOlld1ng lactate 
level lhowed no evidence d a relallonahlp. 

In U.S. 8'udy No. 17-llMIOU, 11m11....,. and clwige from balellne Vlllua11 for fullng 

pluma 111:1111• lileo 1'911811ed no dl11lc1ly llgr.._., dllfwww mnong 1he trMl••ot groups 111 flnll 
viii. H01ic-. ltl8 rnelfom•• and mllfolmln/c#JUrlde blllmn groups did show lllght meen 

Iner ... flnll viii, In COl .. &ll to Iha ~ .,..,i cleat Ill lhowrl by the glyburlda group. 

Forltl8 ,....,01111111 group. meenlallng pl11 1• --.1eve1 lncr.ued allghlly from 1.47 

mmol/L II b8lellne to 1.54rnmol/l11 llnel vlell, wlh a nmn change from baseline of +0.08 

mmol/L For ltl8 metlormln/~ group, the 1111811 laling plasma lactate level Increased • 
slmlalty from 1.45 mmol/L II b8lellne to 1.51 mmol/L 81 final viii, wilh a mean change from 
baseline of + 0.06 mmol/L For Iha glyburlda proup, on Iha other hand, the mm,.. faslin\1 plasma 

lactate level decreased allghlly from 1.45 mmol/l to 1.42 mmol/L at llnal visit, wllh a m.n change 

from bnlll ie of -0.01 mmol/L Shilt tablea ahoutad lhll 21 peliellll (10%) In thQ ri1lllforrnln group 
and 22 .-.111 (10%) In Iha flllllfom••/c#Ulde group h8d normal (or low) vaJua1 at baseline and 

hlgh-..11111n11viii.COll1*8dto11 pa11e1a (5'Jl.l wllh 11m1ar lhlfta 1n Iha~ group. 

r r * lllllWI ca• 1')'SlgnoWcnNll1U111 r · Fllllilg plasma laclate levels ;i:4.o mmol/L 
- dallnad .. cllnlcaly slgnlllca.-. In Iha U.S. placebO·CCdldlad lllUdy (U.S. Study No. !17·1~ 

8023), lhlnt - three plllents melllng lhfa crllerion .a one or more Wsil'J: one pallant In Iha 
melfonnin group and two patients In the placebo group. In the meHonnln group, Patifmt 12/09 hid 
moderately elevated plasma laclllte levals at a runber of lludy visits and a level ol 4.0 mmol/L at 

Visit 5. ......... of other electrolytes -. within normal limits throughout the study. In the placebo 

group, P811ent 1i19 had a pla1ma lactate level of 5.3 mmol/L 81 Visit 5 (possibly due to a c.'ifllci* 

venlpunclll'e) and Patient 5/12 had a plasma lactate level of 4.6 at Visit 7. For both patient~" levels 

of other electrolytes were genellllly within normal llmlls throughout the study. 

In the U.S. active treatment comparison study (U.S. Study No. 17-20-8023 (Vol.:1.120; 

• pg:;°'IM5357)), there were four patieru In the melfonnin group, four patients In the glyburlde 

group, and four patients In the melformln/glyburide group meeting the criterion for clinically 

.significant abnormaiillea In fasting plasma iactate at one or more vlalls. 

In the melformln group, lour pellenla (Patients 6./.15. 12,134, 18/03. and 19/11) hBd higher 

than l'IOlll1ll plasma lactate leve!s at a runber of study vlllls and transient, abnonnaly high lactate 

levels (:!:-4 mmol/L) 11 one ur two visits. In the glyburlde group, three patients (Pallenls 7 /05, 
10/26, and 15/19) had transient levels al fasting ple8ma ladllle that exceeded 4 mmol/L In 

addition to tll8M three petlanta, one pllllenl (""1lent 4/33) h8d repeatedly high lactate levels without 

any known etiology. In the metfonnln/glyburlde group, three palNnts (Patient 2;t>2, 8/09. and 
12/14) h8d higher thar• normal plumt 11ct11e levels II a number of study visits and transient. 
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abnormally high lactate levela ~ mrnd/L) at one or more vlllls; all three patients were wal, 
however. 

There -• no lnstancee of ladle llCldoela In ellhlr lllUdy. Certain general obaervatlons may bl 
UMfd Ill Ihm polt For -.mple, • lllQtll rlle In ladlt9mla Im no lndMdlllll dlnlcal llgnlllcance bul 
does •lllllllt 111111 the drug ............... Dllln• 111 lhnpUlc doMI. Wiii under ltlOle 111111 
caclMd any chm1g1 In..., mod* WI IUPPOl'fl lhe lcm 111111 mllllonnln ,_ - Nlllllonlhlp to 
phenfom•~ • lealll •fir• lndocllon d lw ' '•11111 conc•1iid. 

10.Z.U D•lll,.,.., laud Dllaw 'Ir' Drug 1111111 

In g11....i, the CMllll lncldlla of AE./IMI& - companible In nlllel and famal11 In II pooled 

'llludles. No clear pall81111 -.ged --lhlll In the U.S . ...t IOHJ.S. randomized ltudlel. more 
females tended to niport Dlgellllll9 SYl!em aymptoml then did males. This - llCCCUlled for by a 
higher lncldela d diarrhea llld lllWll8/wmlllng In lemlll&. 

In the pooled U,S. llldes, the plfWUge of IE./IMI& occurring In ll10M paliela <65 and 

thole <':415 - conipllrllble. The oldll' 11118 group. hot-. i.lded to niport more...,_..., men 
Dlgellllv9 SYllem aymptOll• llld to ...,..a men ~1111 In ltllle lll'rMM In the pooled 

"°"1U.S. ,.ldamlzed llllldy, the plf'C8l"illge of IE./ltllf& occurring In pellerCa i!:85 - great• then In 
ltae <85, Older jlllilllll In ltllle wd8' aleo raporlld men ulhlnia. In the large Plw IV lllUdy 

(MET /D/86/HAUPT), IOl11ewtm gNlllS pifC81ilmgle of AE./111& - NpOrl9d by older ....... bul 
no patttm1 of IE./IMIE. OCCUINrlC8 COl*I be delec'9d No dw radii dlllel•1C11 In oc:cun.nce of 
AE/IMEa - noled e«:tpled for a ~ Incidence d Dlgellllll9 Symm aymptoms In whllel 

compared '° blaclca. 

1Q.2.3,3 Drug lndUClcl E"9cla on DlllUll 

TNs dllcl11tlon addr 111 the llllety COllllderlllona In the adn*lla!nlllon of melformln to pattern 
wllh es:abllehed dilellee and lncludel •illlyw of AE./l)la for pllllerta receiving mlllformil alone or 
In combination with dQr¥ureu by: 

.. . .. ' 
, baseline S8V9rily of NIDDM (as rellected by buallne FPG); 

' renal Impairment; 

Incidence of AE./IMEa by body &yMm ft by bllllll'll Value for fating ..... glUCOH (<200 
mg/dl vs. :!?200 mg/dl) for pmllel'U !9t1Mng lllllfomiln (ellhs • moriOlherapy 01 In comblnllllon 

with ~) - llldl'lieted flom tor the poded Plw m U.S, It•.._ The AE./IME pralle. by . , 

body aymem, tor paller1ll wllh FPG <200 mg/ell.• b111Mr-.wa 1111~ the-• 111111 tor 
petlenls wllh FPG i!:200 mg/dl 1111l 111M ._ The fJdt/ dllli•ice bllwMll the two QIOllPI of any nott / 
(>ti"} - otie.119d for the~~: 401' d lhe pallellfa with baHMnl l'PG <200 i' 
mg/dl qportecl IE./IMf.a fer lhll body eyf1m va. ft d the,..,,,_ wllh b I 111'11 FPG 2'JOO 
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mg/dL 

CMMl!t. Since ll\llllfOlmln'I prlnwy ellmNllon ..U-Y ii vii t:MI lddneyl, decrMIM In,.,., 
function hive conaldermble potenllal for hlvlr1g a lllglllN9 lqJect on 1114«y, through Ndanl 
rrolefolmlil llCCUl'lllAtlon producing an l11cn r r 1 II laclal9 load anll rilk al lactlc acldolil 

c.tagoitmlon of Pll*U- a1te11tpf.ld on the ball d bull 111um cramlnN (<1.4 mg/dL va. 
~1.4 mg/di.) for the data generalld flam the U.S. PNM Ill Wl•cAlld llUlllll encl the non-U.S. 
Category 11 lludlea. HcMvvw, lhtr8 ... nal enough ....... wllh lllUlll Cllldllllne ........ ~1.4 
mg/dL In llw data bew to tlllow "-"'llllW c:ompMsons al ttw catego;iel. 

A published study by Slrtori et al *-1 lhel there was a lignllcant prolongation ol lhe half-Ille 

ol melformln disappellrance from plasma (t* b) In renal-Impaired pellenls (due to slgnilk:anlly 

reduced total plasma melformln cl-.ice and renal plasma clearance) and a slgnllca1 • correlation 
'*-1 lhe t* b and the c:r88llnine clearance (r•0.88, p<0.001). Tucker et al . studied the 

dlspollllon ol llllgle dOM9 ol meuonnln In dlabllk: and ~ 11 ibjectl. hlvlr1g a &peCtrum of 

crlllllir*le cleerances ranging from 47-179 rn/rnn On comblr*'o Mlected !llurna and urine 
pharmacoldnellc data from lheee 11 •Jjecla. a highly significant linear comlatlon was obeervad 
belwean melfolnlin plasma renal ci-uce and creatillllie c:leerance (r~0.85, p<0.001). There WU 

also a llgnlllcarll llneer comlatlon belv;ean l!llllfom*I plasma total oral deluance and cr111llnlne 

clwanc:e (r•0.66, p<0.01}, aa well• blltWean ll1llfumlkl plasma renal clearance and age (r•0.78). 

In U.S. Study No. 90-13-6023, ~In the c1eerance o1 metfonnln with aging """1ed In a 
76% larger ll1lldmum plasma conc..,•allon (C..) and an 85% larger maximum whole blood 
concercratlon (C...,..) In elderly lndlvlduall, and a 60% larger extrapolated AUC (AUCX) In plasma 
and 70% larger AUCX In whole blood In the eldelty group. These changes were prlmarly attributed 
to decllnlng renal function In older plllenla, although there may be an independent function d age 

and SI iggest that the use of melforrnln In elderly patients carries a greater risk ol poterC!al metformln 
.. a1.;1;:wmulatlon and Its consequences. 

Stocks et al. measured trough serum metfonnin 18\/elS. as well as 1111'\Jm lactate 18\/els, In 15 
• NIODM Jlllllelota with nomlll renal function and In 18 dllbellca on long-tann metfcrmln who we 

lnclderUly found to have renal lnldllcllncy. Mellumln eerum concentrations -. lignlllcantly 
higher In the patlenls with renal funr.llon Impairment compared to thole with normal renal function. 
on all dosing levels. Regression analysis Indicated a llneer ralatlonshlp between lactate and serum 
metfonnln levels (r~0.51, p<0.0001). Lactate lwela, however, wwe only lllghdy lncre8led In the 

renal-lmpelnrd group compared to the group with l'IOl'lllll renal func.11on. Post-marketing survellance 
reportS (since 1984) ol ll8rloUs AE/IMEa In palierU on metformln with abnormlll renal function l'IVtlll 
that two-thirds ol lhe caau ol lactlc addoM (Talal•99} hid renal dyalunctlon (pdmary or 
conll'Woly factor). 
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10.2.3.4 DllllM-lnduced En.eta on Drug 

10.2.3.4. 1 C.rdlovaecullt and Pulmonary DllMH 

AaM or chroulc: ~ d' r re and acU9 or chronic p!*"°'1ary !'!..._ can both bl 
co11aldlllll ind91*ldlnl rllk r.clofa for lacllc: addolll, llnoe U., .. 0011dtio1• wlh a pdallllll for 
...... hplrda and lnCI I I I Id ai..ablc: m1111l *"' wlh ........ plQCklcllon, on the bull al 
eiltlll' poor ..... parfullon 01 poor ..... acvglll drlJlry. In ad Wh\ ....... wlh IUCh II I Fiii, 

~ dwonle cwdllc dFTnn, .. wrt My to bl on onn or mora 0011toi1 ... medk>Dlbi• 
(e.g., dllnllcn. ACE-llllil*n) wtlleh CM --lllXD ct.1g111 In luld ~ ' nee and 1111Y NNI In 
c:hmlgll In 1111111 parfullon 11111. CCINIQlldy, 1111111 tuncllon (pMbMly ........ ii lloldllb to 
begin wll!J. Thll, In tum. CCll*I ,_ drl•• r'oul ~ • lnr •Ill atilly d Ill idclnlYt to 
.i1m1t• lllllformll• and ,....... mllfo111•1 ac:cunUrlllon. In tum. CM fullhlr lncnnr ltll lactaW 
.burden. 

Among lhe 99 CU1A d lac:llc: acldolll ldelClled thlOugh poll~ IUMllllnc:e (73 caw 
from France and 29 CUR from Olhlr c:ounlrlan), u... we 15 palilllll (15~) wllh COPWel1t 
ct•'Olilc: cwdlric dlrrue m. w1culardlrrnrr ot ~ °""1 In ••o WkJn wllh ecue 
w1c:•• ocd.-,. _., - the blcllgio;nl In 19 - (1K). Six cum •> d the 98 mans 
had ac&a or d1011lc: '""*"°'Y dllb• •the bac:lcgrolnl for the --CJJll••• d llcllc ~ 

1G.a.3.4.2 Chnlnlc Hnp Uc 1>111111 end lllaallalnm 

Since the liver II 11011nnly the mnjor ... d llllllKllol1 d laclrlle from ltle blood. lmpnlrmenl al 
hepnllc: func:tlon by ••••iille c' I Of by the 9llC 11 , ... llClla Of dl'Ollle iligellliaft d llcotlal lll8y 

lnllrfere wllh thll pnx 111 and contrtblU to OI' Induce ilyplltncflrlri and lac:llc: 9Jdolln Whnn 
lnc:rlaed We producllon Md dea 1 nd ldlzalloo n nlnUlaneounly prnlf..._ IUCh 11 mny 
occu wllh rrollfoln•• plul mcc:enn alc:ohal lrlake, lhe tDdraC:tiol'i c"'9'J1Y d lhe !Mr llllY be w 
further timd and laclme accurrQallon 1111Y occu. Cnlll d lac:llc: ICklonln occurmg In alcohollen 
taking mllforrnln ,_ bMn plWVioUlly denc:rlblll. 

Among lhe 99 - d lac:llc: ec:ldolls, ldlrllllld lhlOugh poll-41'e11191iig survnllnnc:e. c:hrol1le 
"hepllllc:'dleease, aecondllry to c:lvonlc: elhnnal abuse. wu uaocinlnd wllh 17 d lhe casen (1~). 
Nine of these pntlerda had an aw.: liDpnlorennl aynclrome at thn lime lhnt lac:tlc: ackjolla devnlopad. 

E1hlnJI ablM w prnnnrl In llnl Olhlr caw. In onn c:a11, an eaa MDk-blg llcOhallc 
binge (wllh the i.dcQIOlftl al chronic ..._ICll ablM) ,..., In fnMl lnelle acid M 

Thia nadlorl l9llilws lhe •llllKtlorll al lllllfonMI wlh Olhlr clnlgn Wy to bl pr11 crlbed for lhe 

1111'11 pallll'll PoPUtkn 

1o.a.u1 ll••*IFlln~ In camllllllon-. 111 ?!1 mh .... .......,, 
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llllMd on the allllysls of U.S. Phue Ill St'Jdy f'lo. &a-20«>23, metforml"/llMonylur!.'11 
comblnmtlon therapy l'llllected the combined AE/IME proiles of the Individual drugs for lndlvldUlll 
AE/IMEa u well u for body systems. The IOle Important excepllon to this overall trend wu for the 
symptom of hypc9ycemla. where Iha lnc:ldence of AE/IMEa for Iha u.tment group recel1t.11g 

1111111oi11•1/11Monyfura - ~higher tti.n that of elll1ll' of the rnonocherapy u.tnwnt 
llfOUP9. NI Incl 1111d ~iddelice d hypodycemla In thb gro141. llol'JlMll', probably relates lo two 

lactcn lrMMd In the prOIOcal dellgn. 

Flrtly, a prwvloully noted. al Plflerlll, prior lo l'llidol•ilmlon. -. on l'llllClmum dolt 
glyburlde (20 mg/dly), for at ._. one monlh. and. desph IUCh lhnpy, -. COl'llldeNd lo be 
~ falurw". In f9cl. Iha w falling pl11ma glucole d the ,.idomlzld pop"don, a a 
whole, whle on mmdmum dole ~ (Lt., b111llne dllerrilllllon) n:eeded 250 mg/dL Aa 
"811 In the lfllcacy analysis. lht group randomized to ~ (In 18111y, continuation on . 
glyburlde) hid dll'lerlonlllon of glycemlc control d1rtng the course of the llUdy and, thus. would not 

have i:-i 9lqlllded lo experience much hypoglycemia. 

Secondly, In order to laclltate Interpretation of outcome, th.3 prolocol was designed to hOld Iha 

glyburlde dOM constant at 20 mg/my In bolll the ~ alone arm and Iha metlorrnln/glyburlde 

81'1'11. In Iha -" of hypodyclmll. lht ll'Ofillfcm*' dolt - modlled. This would be ccnrary lo the 

COUIM llillen In cllnlcel pradlct, whlr9, In lht 9V"1l of hypoglycllnlm. the dolt of ll&Mon)'llnl 

(which lllmullles ral11se of lnsWln) wo'*i be the more lo(jlcal one to modly. 

10.Z.3.l.I Rtllllw of tht Flndlnga of tilt Cllnlcel Phennlcology Drug lnl11K11on Studlel, 
Ralltl .. to S9f9IJ 

Single doee drug Interaction studies -· performed In helllhy ~labetlc volwuera wtlh 
melfonnin and Iha following drugs. considered to be rep 111 MIMI ol lhllr clua: 

T Clmelldlne (H,-recep1or anlllgonill) [Vol.:1.54; Pg.:06-003352) 
T Nledlplne (calcllA'll chlnnel blocking agent) [Vol.:1.55; Pg.:IJ6.003625) 
T Propranolol (b-blocldng agent) (Vol.:1.60; Pg.:06-004998) 

, •• T, furoeemlde (loop diuretic) [Vol.:1.50; Pg.:06-003903) 
, Ibuprofen (non-steroidal antl-lnllammatory agent) (Vol.:1.58; Pg.:06-004514) 

A llngle dolt drug 1re-e11on llUdy waa also performed In hellthy diabetic volunleers wtlh 
malforrnln and c;yburlde. Although lhert W9l'1I no dlnicaly ,....,.,.. AE/IMEa occulflng during Iha 

conduct of 11*1 llngle dolt drug irc-ctlon studies. conducted for Iha most part In healthy 
volunt--. based on phannacoklnellc 6l1llysls. the following genenil llaternenta can be made: 

T Cc>«lmlnlatratlon of cimltldlne with medormin algnlflcanlly klCl'llled plume and whole 
blood melfoll'nln kMla. Total and 191111 clesrance of melfonnln was also dlcnlUed wtlh 
cln'lllldlne CCHldmlnlatratlon although this was not atatllllcally signlllcant. There - no 
ellect of metlorrnln on cirNlldlne phlrrnacoklnellcl. Thecnllcally, 11*1 obwWllol• 
•111111" a palenllal 11...-ct wllh chlOlllc ... of balh producta. Including P' 11 Ne 
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ICCUllllMtlon ol m1t1ormln. h lllUll be lfnPhulzld lhll I wu not able to find direct lludy 

tlsllng the poHllJl!ty ol lnterac:tlon betMln lllllfom*1 and at least the more commonly 
Ul8d llMonyt&na. -"1g lhllt both drugs 1111y ~ be prescribed tor combination 

tlllrmpy. Thie .. a "91111111 In Iha IUbmllllon. It sholM be at ..... addrlllld In the 
lllllllllig. 

T HllltMIM1 plallnl and whole blood C011C11•111oirr ' 7t1 IJllWllll8rl 1ner1111d during 
m .....,., and,...,._ CXHO'MMAr. bli 1twdccs1•11 urinary mawdon lncrr rrd .-.. 
men and lilllb11ifl1 P'• •• ...... , hllf.a. w nat llrelld I app 11 lld If* rillldlpll• ;{ 
In IOllll W1Y lllCI I I c' Iha bkl •' 'dly d nillfu1161, bli wllhola ,..,. ~ d 
lllllfum61. n.. .. no llflCI d lllllforniln on ~ ldillllca. 

T Thlre we no llgnllcent dllngle In pt•n111coldillllcl d tlltier metlormln 0t propninolol 
clullng CC>adn•llltlldlon ol tt1818 drugs. • 

T l'hlrmacoldnlll inllintctlol• which n~ '-an ~ on chronic 1111 al mlltDmlln and 

bo&emlde Include Iha obler•lllillh lhll furollmlde llgnllan7ly ~IClllMcl nllllbmin 
COiiCllibi6>fr1irlllld PllWll"9f», Mlle r.ot dlhlctlng ltll pluma OI whole blood 11111-lle OI 

d 11ranc•. It w.11 CC11illdlflld ttllt bOlllnlde Ina 1 rrd ltll bkll9 •I• blty ol lllllfomW-. 
CclrMnlly, mlduimln CCHdrnlnlllrrAlon......, In a cllcrr 1 In tlior,.lebl!ty d 

"'-'1lde. Thi ~ ol 11111 •Hlllcllon (1~ lncn 11 In "1llfom*' cortct1•rllllon 
and 13-31'' """I I I I In fUIONlllidl conwr•...,,, wlh .. dOl9 adlriillJliiilkltl) 11111 
dlplitd on the llllQllllude ol :he .......ian wtWI the a.o dnlgl .. _......, ~. 
Cunlnlty, auch l11b111111011 .. not l''lllble 

, During the lllltforrnln/IJUprdln drug n8'llCllon lludy, no tlgl1l'ar& pharmacoldnltlc lntnctlon 

Minated. 

T DUllng ltll lkigle dole drug lntMCllon lludy ol IMlformln/dYbllride, cond uc:lld In IUbjecla 
wlh ~ NIDOM. no lllect d dyburlde on lnlOomiln pharmacoklnltlc waa 
llClld d\Jlng co«lmlnllllWlo M11tom•1 clecr 11 r rd d'ybUrlde ablorptlon by approximlllly 

25% which w.a judged tc bl dlrnlclilly klligulllcn • 
·~ ' 

1U3.7 Drug ._ Po .. 'Jal 

~ (Mind d "*'°"'*' hydtotlllorldl) par r rrrrr no ptilmllcodyneml pnlPlltile. 
elthlr prtnwy 0t 11C01idmy, wNdl ccUI be CONbuld a c:a••lnD on I the pOlllltlal for..._ • a 
r1c:1latiollll drug. Mllfomi• ha ~ no llddlctMt llabmy or Nbll-tormklg actMly In flN9' thllty 

Y91ra of WOlldwlde marklling ~ICll. Cc>nlrquwilly, no PfClll*'ll'4 11\dei WM ll'ldlrllMn lo 
hM1hlr ...... plQpllty and ltll drug .. net bllllQ Pf'lf!ilad tar achacMlng. a conlnlhd 
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aubllance. 

11. LABELING REVIEW 

.... ~.lj ·~ I ltllll now rwproduct die llblllng pnMdld by die Spo111ar, wllh mt 1•1..ica In BOLD ......, 
and In PARENTHESES, whll••• I 1111 lllly .. )w!llld. 

11.2 Drug D1111pllort 

Mllfom• 1 hydrocl1lorlde II • whll• Cll' oft-white CIYlfllllne c:oqiound wlh • maleclW -- d 
165.63. The 41111*1c81 lorrndll II c.H12C1Ns. MelfomWI hydrocHorlde 11 freely IOlutH 1n water ind lhul 
r~ly dlaiyzable. II II practlcally Insoluble In acelone, 8lher and cHordorm. The pl(. ol melfon'1in 
hydrochloride la 12.4. The pH d a 1-. aq11101• soliilon d melfonnln hydrochloride la 6.88 [Vol.:1.2; 

Pg.:03-000006}. lnactlva in!PdlarQ are pcwldone, lll8glllllium llenle and hydroxypropyl 
methylcel"°'8 (llypromallole) c:Ollllng. 

11.3 Cllnlcal Ptannaaalon 

GLUCOPHAGE lmpro- glUCOl8 tolerMce In NIDDM •lbjecta, kM_.•111 both b8sal and 

pollprwldlll piallne ~ IR£DUC110N IN GLYCATED HEMOGLOlllN VALUES SHOUl.D llE 
PROVIDED AS lHE ;-lAST AND MOST •ORTANT EFFICACY EM:M'OINTS). Unllkt aullon)Vw I 
dOll nol Nduce plalm8 glUCOM to hypoglycemlc levels at 1hlnlslll* cloMI. Concomllm UM d 
GLUCOPHAGE and an Olli donytine may be allectlve In .,.. ..... poCllly controhd wllh ellhlr agent 
alone [THE SECOND HYPOGLYCEMIC AGENT SHOULD IE INTRODUCED AFTER THE EFFECTS 

OF THE FIRST ONE HAVE REACHED A STEADY-STATE AND HAVE IEEN QUAHTITATED '1 
ADEQUATELY]. Monolherapy wllh GUJCOPHAGE may be~ In pr.lenla who have no1 · · 

responc!ad to or wno have C"Md to reepond to &Ufonylureu Body welgt-. d lndlvldulls on 
GLUCC.PHAGE tends to remain stable or may even decl'IU8. [THE LAST SENTENCE SHOULD BE 
REPLACED BY: BOOY WEIGHT OF INDMDUALS ON GLUCOPHAGE SHOULD BE MONITORED 
ANO APF'ROPRIATE MEASURED TAKEN IF IT INCREASES ABNORMAL.LY. IT USUAU.Y IS NOT 
AFFEC'rED MUCH BY TREATMENT.) [Note: Thls sentence shouyld probably best under 
PRECAUTIONS}. 

GLUCOPHAGE hu a (OMIT LAST TWO WORDS; REPLACE \VITH: MAY HAVE A MODEST] 
favorable lllkd on IMllUm llpld prollel, kJW_.•'11nlMnfaatlng1111111 ~e. tc:tal cholateral and 
LDL-chl.ilestarcl lewla toward normal • (OMIT THE LAST TWO WORDS.] 

Bioavallblly after Olli admlniatrallon d a 500·rng GLUCOPHAGE tablet la greater than after 
admlniatrallon d an 850.rng tablet Thia laclc of proportionally rtllec:la dOM dep111dent abeorpllon. 
rather than an .111-tlon In ellmln8llon • Food deer ..... the exterc. lll1d lllghlly delaya the absorption 
ol GWCOPHAGE . 

No mRbollts of llllllom*!. 111\18 bean lderdled In man. Thi ablorblld fradlon la eUminllad viii 
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lhe renel rcxa.. Ellminlllon hlllf.flle In plama II approldmlilely 5.8 houra . Phmrmacoldnellcl ol 
melfoonln •• unlllect&d by m~lple dosing In dillblllcl Ind ~llbellcl with normel renll functlon • 

T Ollll Ollll plama dllrlnce ol medofn*' II kJw9r In Mll!hy, (OMIT LAST WORD eld4llly IUbjlCll 
u compm9d to~. (OMIT LAIT WORDroung lndMdulll. (ADD:~ CAUTIOUS 
AllWAIRA110N TO THE ELDERLY 11 MANDATED.J 

U.4 In Hnllane Md.,... 

1. U ll'l 8*ncf io c.11i.-. to kJw9r blood dllCOle;., f)llllla wllll NCDM whole~ Cll'lllCll 
be mnigecl on dlll llone; 

2. In pllierU wllh NIDDM llWtlOle hyper~yc1111!e C8MOI be llllMglld by dlel Ind a maxlnun doMgl 

ol • llMon)'I~ 

GUJCOPHAGE llblell - ehcllve alone or In C011Mllllan wllh a donyluraa tor lhe above 
lndlclllal• GWCOPHAGE tablala mey be Ulad concomllanly wllh a donyluraa when dlll IN 
rnmdmum recon1111e11dld dew of 9lllier OWCOPHAGE or dOl1)'llna alone do nal I.ult In adecr•• 
~conlrol. 

(ADD: 1HE LOHG-12NI OllJICTIVE OF 1H11W'Y IHOl'l.D BE TO Rl!DUCI! GLYCATlD 
HEMOGLODI VAi U!I TO THE UPPER NOllllAL RANGE OR TO THE LOWIR AllHOMIAL 
RANGE.] 

11.I C<il*aindl~ II a• 

.. 

GWCOPHAGE II ~Id In J11i111n11 wW1: 

1. m~iel ol 1111111 function (aerum creallnlne """11• l!:1.5 mg/cl In males and l!:1.4 mg/cl In 
' • I flfllll .. ); 

2. conditions auocillld with aeu!t or chronic hypoxlmlll ; 

5. known hypenerllllvly to lllllfom*' : 

GLUCOPHAGE II allo t....,.rly COlilnlll~ In petlerU undergoing 19dkHlglc llU'lll 
lnvcMlg S*llUnil a11n111-.111ur1 ol lodlnmd CD1mM1 n .. 1111. 
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11.1 Wernlng8 (THE UNDERLINED PARTS OF THE FOLLOWING WARNING SHOULD APPEAR IN 
A BOX AT THE TOP OF FIRST PAGE OF LAB".UNG) 

I 'l1t n'o* la a wkMI arxf gfltn le! 7pMHc comqHc;et!oo which CID !OMIT LAST WORD, 
REPLACE IY:.1111) ocgr!BEO! IADD: If A YE8Y IH'' 1 HU"'B OF PATIENTS TREATED WITH 
MEINt ... N IQ APP" umn..,. TOH PRO!llDIQ BJ OUR lp!P'MQ ®l'L 
APPfllQAJm M gar M !IO''T' THEW OF I ecmG 'CM!Cll!! PER !ADINT-Y''P Qf 

,.,DP!! I (IT ii) due ID medom*' WUIUlllorl during lllm••• wllh GWCOPI !AGE. JD1I 
C''E8 HAYE OOQ !fl!!f!) IN Y&'JOADQN WITH !IE8QJS Ml "f MfJr& IUN'''fl 
PMIIQ • •x JH08E lM11Q1 •NO '!Pf QEHYPMT!ON DETEIW>fMT!ON Of BENN. FUNCJJON 1 
AND/Cll trm>•EMHQN, tfOWEYE8 ••Wf!W' !S'OQAIED wmc AC3Q0811 CAN MIO 
pESll.T f'!W Q180NIC CQNQ11JQNS SUCH AS A!.CQHOL All! !IE AND Sl.QWLY ocyru>PINB 

&~ INSUFFIQENcy. I "1's • r1• Wu,. ID Mdk'e ..... W''r'PF"G . ~ 

n1••111•.·.·~ 

which 1I11Y Include gplro!nlellln.i aymplollll, ITl)Wlgila, IT!llllle. ,...,...OIY dlltrnl and lncrea91g 
llOITll ICMllCll. Thi pall8r-. and lhe ......... phyllclln ITIUll bl - ol lhe poalble lmporlance of such 
lymplOII!I. GUJCOPHAGE lhcU:l bl PllllEDIATELY) wllhd- urd lhe altu.tlon .. clarified by 
del•1Mlllloi1 d lllrUIII e!ec:trolytea. kllO!m. blood glucoee. and. I lndlc!Ud, blood pH, lllc:!lde a.v.la 

and - blood !Mlformln !9Wla. 

Thi-. lncid91a d lactlc acldoM aalOdlltd wllh m111lo0111w1 hydrochlorlcle la WlfY low 
(llJll)rOIClmlhl 0.03 c:aw/1,000 pd!lnl·ye!lra. wllh app!OX!rulllely 0.015 ,_. caw/1,000 .....,.. 

ywa). Beport9d caw '- occurred pr1m111y In jll!l!llD wllh llgnlant organic or fln:llonal ..,., 

lndlcl!lncy MIQ1 MAY OCCUR SUDDENLY IN ACUTELY Ill. PATIENTS. [ OUR EPIDElllO..OOISf 
SHOULD llEVIEW 1ltlS SECTION ANC CORRECT IT, IF NEEDED). 

I tri!lc; ft.,._,,,,, II I nwtkial .,..,,.tey which mtJll bt ,,.., In I hcwtef Ml'llnp. 

GLUCQPHAGE m tt bl dllcon!IN., lmr!wlla!!!ly. PromD! hrnOd!ebm!e II !l!COmll!ll l!!..111 lo !1!!!0Y8 
!be !ctl!!I! *Md llllltorm!n. Wb.9n me!formln hydrochloride h!la played • aigolllcarl etlcloglc roll In 
lh!l ladlc ecldolla. llUCh l'lllMgem8l'll oft!lll .... In prompt ,__. ol lymplomlllology and recovery. 

11. 7 PIKllullolll 

11.1:1 G!llW8l 

• Bllllll lunctlon :boUd be a11•aed b!11ore lnltlll!lon ol GLUCOPHAGE erd rnonllored al leall 
8MUlly; Gl.UCOPHAGE shoUk:I b!I dilconllnulld will 8llld!lllce ol - mid ,..... lq)llrmlllll. 

Concombnl medk:etlon(a) which II!8Y eftecl 1111!!1! function end/or nll'lll blood low or reaUla In 
lignlllc8nl hlmodynemlc chenge ahoUld be Ullld wllh ce!Jlon. 

G!.UCOPHAGE ahoUld b!I dllcorltlnu!ld for Ill "'111 48 boln prior Jo lh!I ... ol lodln!lled c:omnt 
IT!llerllll a lecllc ecldolla hu b!1en ...,, In dilb!lllc ~~ COlllnulng lo !eke GLUCOPHAGE 8rd 

undergoing 1*W11111 c:cnrut lludilL [THIS PARAGRAl'lff IHOULD APPEAR IN IOLD lN THE 
LABEUNG.J 

. 62. 



. ,. 

Uw ol GWCOf'HAGE In i-tlenla prone to dlvllop hypoXlc aca111 must bl cetelully conaldered 

u c:onclllom ctwacterlzed by hypolcemm hlW been 1111C1Clllled wllh i.ctlc Kldolll and may -
prererlll azotemll. GWCOPHAGE l'*-J.y lhc"*I bl dlaconllnued when IUCh 8V11111 occur . 

Mhough glllrolnllltlnml dlll11tbMcll .,. the lllCllt conman acMl"ll ~ to GWCOPHAGE. 
... pa1111111Mra1a lf'°'*9 bl lnllructad to no11y the p11y11c1111 ~11111d11191y 11 ,. 011111 of"" of thlle 
1)11 ...... ,. (piltlcUlrly I aeeampmilld by tiypll1111illlllal~, blcll• ttllle S'J'll-111 iray timid the 
Olllll of llcllc ICkl a . 

GI I !()()fl I.AGE "-P¥ "'°'*' bP lll!tpOl8lly llllPlldld for"" -- plQ09Ckn ll'ld 11'°'*9 
not bl 1 1 • i1ld 1111111 the ....,... • ...i funcllarl '- blln •• rw • 1anlll • [1111 PAIWIRAPH 
IHOl'U) APPEAR .. IOLD IN TtE I MEI Ml.J 

Patllntl ahcUd bl warned agalnlll •C 111Mi llcohdlc lrMke, a ilk:Ohd ii known to pollrAlll1 
the elfect of ll\ldonnln on the dynll11ica of i.ctlll iJ!lllebdtm • 

~ cl MrUm vllainln 8,2 lev9la on an ennuel W. ii adlrl11d and q sppmrenr 
dlllclliq lhol*I be lrN 1 .. __. and tNll9d . (ANNUAl. VITAMIN 812 INJECTIONS GIVEN 
EMPIRIC.ALLY MAY BE A COST EFFECTIVE ALTERNATIVE. HOWEVER, SU0t THERAPY CAN MASK 
THE APPfAAANCE OF MEGALOBLASTIC NEIA DUE TO FOi.ATE DEFICIENCY , WHICH CAN 
OCCUR AS THE RESULT OF NUTRITIONAL DISORDERS INCLUDING MALA8SORPTION 
SYNDROMES N«J ETHANOi. ABUSE. 

A dllWlc pllln who d9vllcpe lebotallClly alllamelllll or cllNcel "'- lhol*I be .,..,111«1 
piomplly for ftldliice of i.ta.clda or lie* addc"" Addolll of..., fonn NC111•1• 

wllhcQwlng GLUCOPHAGE lmmldllltly. [THll PAMQIW'H IHOllLD APl'EM Iii llCILD Iii THI! 
LAIEUMQ.J 

~ 11111Y occur when calorlc lnllM II dlllcllnt. when ll19'lllOUI ..clw II not 

COl11fllliillled by calorlc euppltmelUtlon. or whln GLUCOPHAGE II ueld concomllanlly wllh Olhlr 

gluco• 10\T•W:ug agents . 

"' "It. Ida of control o1 blood glUCOta mey occur when thl pllllnt II ~ to atrws iSUCh as fever, 
traume, i"lllcllon. or IUIQllY. At audl tlmll • mey bl NC JIM')' to dllconllnue GLIJCOPHAGE llld 

~"*""" "**'-
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3. to dlaconllnue GLUCOPHAGE Immediately r.nd promplly notify their health practitioner K nausea, 

vomiting, abdominal pain, hype!Ventllatlon, myalglRs, malaise, or other nonspecific symptoms 
occur; 

4. to l'JOld excessive alcohol Intake whle receiving GLUCOPHAGE; 

5. the rllk al ~ Ila 1ymptoma and tt .... 1-11 and condlllonl that predilpole to Its 
d..-.lopmenl; 

6. the lmportMce of adherence to dietary lnltiUCllonl, of a regular exerclle progiam .. and ol regular 
testing ol N11111 function and urine arwJ/or blood gl11co11 

11.7.3 uboralory Teota 

fTHE FOLLOWING TEf,TS SHOULD BE PERFORMED ON PATIENTS RECEIVING METFORMIN 
THERAPY:) 

1. regU&r monilorlng of blood glUCOM and glycosylaled hemoglobin; 

2. Initial and periodic monitoring of renal function; (OMIT THE SENTENCE ANO REPLACE WITH: 
URINALYSIS, SERUM CREATININE AND BLOOD UREA NITROGEN TO MONITOR REi'llAL 
FUNCTION, AT THE START OF THERAPY AND EVERY 3-6 MONTHS WHILE THERAPY 
CONTINUES. 

3. annual monitoring of serum vitamin B,2 181181s or holo-TC II and hemoglobin/hemalocrlt. 
[REPLACE LAST SENTENCE WITH: SERUM VITAMIN B12, TRANSCOBALAMIN ANO 
HEMOGLOBIN/liF..MATOCRIT ANNUALLY). 

11. 7 .4 Drug lntermctlon1 

1. A single dose melformln..glyburide drug lntflr!lctlon study In subjects with NIDDM has shown an 

epproxlmately 20% jecrease In glyburide /1UC (AREA UNDER THE CURVE FOR A PLOT OF 
DRUG CONCENTF.ATION VS. TIME)and C.,.,. {MAXIMUM DRUG COINCENTP.ATION REACHED] 
but no change In •Jilher metfonnln pharmacokinetlcs or phannacodynamlc parameters (IN BOLD: 
NO STUDIES OF METFORMIN'S INTER11CTION WITH OTHER SULFONYLUREAS HAVE BEEN 
PERf :.>RMEO.). 

2. Drugs which are eliminated by renal tubular secretion have the potential for Increasing melfonnln 

plasma 181181s by decreasing metformln renal daarance. Such lnleractlon be.'Ween metlormln and 
oral clmet!dlne has been obse>-vad • 

3. A single dlJSe metf<>rfllin-furosemlde drug Interaction study In healthy subjects demonstrated that 

pl>.armacoklnellc parameters of both compounds - allected by co-administration. Both the 
plasma c_ and blood C,... of melfcnnln _. lncraalld by 22% arid the bl~ AUC was 
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lncr'818d by 15%. It appears that furosamlde lncr8119M the bloevallabllhy of mel\onnin. When 
administered with melformln, the c .... atld AUC d turoeemlde were 31% ond 12% 
llllllller ,reapectlvely, lllan when admlnislered alone. The terminal hall-Ille waa decreased by 32~. 
It Is llkely that furoeernide'a bk>eYallblllly decfeuecl wlh matlormln • 

4. A tingle doee mllfoml!:. nhdlplne drug W...ctlon llUdy In llOmllll hlllllhy volunleera 
demonllnMd that~ of 1thdlpWie ltu nd pins ne m8lfolmln c_ and AUC by 

2n and ftt, ~. accompllllld by Ill Ina I I I I In Ullnlry MOltlori. t•tdliA• .,_. 
to triNnce IN ablolpllon ol tnltblM'I. Mllbnll1 Md mkllnltl llf8cll on nlldlpll11 ldnlidca. 

5. The"""' d. alrigle duM ....... llUdy wllh tnlduni*I and popMOld lhutr11d ... 
pn3pll'IOlol Cllilld 111 ~illgilillcanl d«:r S' In j.:P=met "illlb'nll1 c:or"*ilrlltlui• (.,,._Oidll'lltely 
ft) In halfthy ~ Mltdc11mln had no tlgnlllc• elfllcta on pvp!"'lnolol ldnatlc pnmetei-.. 

6. A single dose drug inlerac:tlun study - condUctld In healthy vclunleers with melformln and 
Ibuprofen. The only change noted - a modell lhorlanng ol lhe T.,.. [TIME AT WHICH THE 
MAXIMUM ORUG CONCENTRATION IS REACHED] cl both c:ompoints. with co-administration. 

1. Cellaln drugs tend to ll'Odur.e hypergl~ and may i.i to loM ot cumrol. Theae druga 
Include lhla2lde and odl8f diul'ltk:a, r:or1lcoelnldl. plllndhlazhta. lhyTOld producla. eltlogllll. 

oral conrracept!ves, flll8nYloln. nlcotlnlc acid.~ calc. .. .n charlNll blocklng drugl, 

and lsonlazld. When such drugs-ad~ 10 a pallent recehtng GLUCOPHAGE. the 

patier( lhoold be dolely ubeeMlcl for loea of ~lllC ccnrul. When IUCh drugs Mt w!thdlaWn 
from a pallent rllCllMng GUJCOPHAGE. the Pldlelll lholJd be obMMld cloaely to avoid 
hypoglyoomla. 

11.7.5 ~ M•get:Hll, fertlllly 

Long-term carclnogenlclly studies hive been pelflllnied In rats (duelng duration ol 1CM weeks) 
and mice (dosing dU111tion ol 91 weeks) at doeea up to and lndud~1Q 9oO mg/kg/day encl 1500 
mg/kg/day, respectively, (approximately 3.2 and 2.6 anw. respacrlwly, lhe maxlnun recommended 
human daly dose on a rrYiJ/m' basis). No evidence ol carclnog111lclty ¥rilh metformln was found In 

inher Wle or female mice. SimDarly, there was no tumorigenlc potential observed wlt'1 metformin In 

male rats. However, an Increased Incidence " benign stromal darlne polyps was seen in female rats 
trealed w.th 900 mg/kg/day. 

No evldance of a llUaglnic pol9lttll ol mlllfoln•1 w four.d In a i:.ttery ol In ~ and In 11/w> 
mutagenlclly stuclles • 

Fertlily al male « female rats (evalultttd It dOM "'49'1 • high as a ffl\ifkg/day, or 
approxlmettlly 2. t tlmea the maximum ~ humln dllly dQM on a m.l(fti b!llll) WU . 

unaffected by matfonnln admlnlstratlcn 

11.1.e Pngnancy 
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Reproduction studies pertormed In rats and rabbits at doses up to about 2. 1 limes the maximum 
recommended human daNy dose on a mg/m7 basis have r&Vealed no evidence of harm to the fetus °' 
teratogenic potential due to motformln :idmln!stretlon. Determination of fetal concentrations 

d~ a Partial placenlal barrier to melformln • 

No ', ofolmlllon on tt.- topic II prwnled In the pRJllOlldd llO;;;~ ~ 

11.1.1 NUl'llng Mothers 

Studies In lactallng rats show that metformln II excreted Into mlk and reaches levels comparable to 
plasma . Slmlar studies have not been conducted In nursing mothers. (ADD: CAUTION SHOULD BE 
USED WHEN ADMINISTERING THE DRUG TO NURSING MOTHERS.] 

11.7.9 Pedilltrlc Ue 

Safely and allectlveN&s In chldren have not been established. Studies In maturity-onset diabetes 
af the young have not been conducted. 

11.7.10 G9riatrlc Usc 

Total oral plasma clearance of metformln was approxlmalely 37% lower In healthy, elderly 

1111bjects as compared to healthy, young inalvicillBis. Volume of distribution and bloavalabllty were 
unaffected, resulting In a longer half.fife In elderly subjects. The decrease In clearance resulted In a 
76% higher maximum plasma concentration. The change In metformln pharmacoklnetlcs with aging Is 
primart~· accounted for by a change In renal funcllon • 

Lactic acidosis [UNDERLINE PRECEDING TWO WORDS, AND ADD A ':1 (see Warnings and 
Precautions) . 

4 ... I 

Hyoerlaclalem!a. mAd elevation of fasting venous plasma lactate levels may occur during 

Gl.UCOPHAGE therapy. lhere Is no consistent trend for GLUCOPHAGE to increase lasting lactate 

levels In subjecta with lactate levels above the accepted upper Umll of normal prior to treatment. Levels 
of venous plasma lactate above the upper limit of normal (but Ina than 5 mmol/L) 'rl patlenta taking 

GLUCOPHAGE do not necessarly Indicate Impending ladle acidosis . (THIS LAST SENTENCE 

SHOULD BE EITHER OMITIED OR MODIFIED. AS IS IT SUGGESTS THAT METFORMIN SHOULD 
BE USED EVEN IN THE EVENT OF HYPERLACTAQDEMIA, I SUGGEST THE FOLLOWING WORDING: 

Level• of ftnOU9 pi.1111a llctate above the upper Hmlt of nom11I (but Ina thin 5 mmol/L) In 
P1tlent1 taking Glucophqe MANDATE CESSATION OF THERAPY EVEN THOUGH SUCH LEVELS 

do not lllC 1111rlfy lndic.te Impending llctlc acldoela] 
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Gastro!n!Mtlnal: dlarrhN, nauw, vomiting, abdominal bloating or lnereasad ftatu!ence. and anorexia 
are the most common and are dose-related. These symptoms are generally transient . 

Soec!al rmr: approx!mataly 3% of patJenla may complain of an unpleasant metallic taste In the 
mouth during ln!llatlon of therapy • 

t!tma!®*· appn:IOClmlltel 9% cl pellli .. on GUJCOf'HAGE 11101dhlrapy and 61' ol petllrU on 
GWCOPHAGE/Ufanyllna lhlrapy dwilllped ~ 1ub11onllll wum vllll'*' Bu llMlt • 

11.1 Drug alluM and deplltde11ce 

(No Information on tnla topic la pre&erCed In Iha prqmed laballng.J 

V,ry Umlted fnfonnallon Is -aable on the _. al muslve overdosage wllh GLUCOPHAGE. In 

suicide 1111ernpts. hypc9ycemll has not been .-i _, with lngetition al up to 40 gnuns, but lactic 

acidosis has oc:claT8d und« IUCh circumslancel. Hemodlllytla la 1ecc11Ml81 lded for 1119P""'ed 
metformln overdoeage In oldlr to facl!We removal of ac:c:uriUatad producl • 

11. 11 Dotage and admfnllll illfon 

(AFTER MEASURING THEIR Gl.YCATED HEMOGLOBIN VAWCS, PATIENTS SHOULD INITIALLY BE 
ADMINISTERED 500 MGJD OR 850 MG/D. FOLL.OWED BY ""' UPWARD TITRATION TO 850MG B.l.D. 
THIS DOSE SHOULD BE MAINTAINED FOR THREE MONTHS AFTER WHICH GLYCATED 
HEMOGLOBIN SHOULD BE MEASURED AGAIN. IF THE RESULTS ARE NOT SATISFACTORY, THE 
PATIENTS SHOULD BE GIVEN 850 MG T.l.D. FOR ANOTHER THREE MONTHS AFTER WHICH 
GLYCATED HEMOGl.OBIN SHOULD BE MEASURED AGAIN. IF THE THIRD GLYCATED HEMOGLOBIN 
VALUE SHOWS""' IMPROVEMENT OVER THE SECOND, THE DOSAGE SHOULD BE MAINTAINED. IF 
NOT, THE PATIENT SHOULD BE AGAIN GIVEN 850 MG B.l.D.) 

(THE ni$T10F THE PARAGRAPH SHOUlD BE MODIFIED TO BE CONSISTENT WITH THE PRE\llOUS 
PARAGRAPH. I.E. THE FIRST PARAGRAPH OF SECTION 11.11 .) 

Thefe Is no fixed dOlllge niglmln for Iha 111111&gomant al dlllbltel malllul with GWCOPHAGE ll1d 

doe8ge must be lndMduellHd on the bet9 ol both 111~111 Md uii-nc., wtlk nat eaceedlng the 
maximum rac:ommended daly dole ol 2550 mg. 

During lnltlll tlrltlon, GWCOPHAGE lhoUd be given in dMdlld d088I with meals. ttal1ing at a law 
jose to reduce gutrclnt8lllnll aide elfeda. Dosage 1ncrt1111. when required, shoUd be made In 
lncremantt of no rnc>r9 then one 500-mg tabl.r wery week 0t one eso-mg tab1J1 '##II/ other WMll. 
Dosage decreuea should be made baled on tolnnce ll1d aftactlvenaa. 
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period Is neceaaary. 

II patients have nol reap mded to 4 Wllflks ol the maximum dose ol GLUCOPHAGE monotherapy, 
conalderllllon ahocAd be given to gradual llddllon ol an oral donylurea whle continuing 

GLUCOPHAGE at the maximum doee. 

GWCOPHAGE ahcUI net be Ulld In pellenta > 70 yaara al age. 

b oldtr pellenla llld In debDSed 01 malnourllhed pedlNU. the lnldal and maintenance doling shWd 
b1' conaeMIMt end lllOUld be bued on Cll'llfU aeaeatmenl al lln8I function. 

GLUCOPHAGE TablelS are white, ul1SCOl'ed, llm-coeted. cyllndrtcal, biconvex tablets. avaBable in the 
following strengths: 

500 mg Boctles al 11l0 NOC 
e50 mg Botdea al 100 NOC 

t2. MEDICAL REVIEWER'S CONCWSIONS AND RECOMMENDATIONS 

12.1.1 Q.,'T9111 advances 

There are a number d significant advances occurring c11'1'81111y In the ftelcl, such that one might 

expect a dramatic Improvement In the treat11'181'11 ol this dlseese dll'lng the next decade. These ad-r.inces 
are in large part due to the following developments; 

(1) During the last decade, the FO.\ has organized a number ol informal encountlllS and formal 

meetings betw-.i experts from Academia, lndlllllry and Gowmment. to determine the known natural 
hlst<lfY and the probable physlopathological mechc.nisms al the diabelic complications. Later. the FDA 
hel"8ci c:lelir'le, again with expert outside help, a list ol 111tfldated and feasible drug efficacy endpoints !or 
each diabetic complication. Recently, the OCCT study co1-.1ucted by the NIH proved that Improvements 

cl Hbi' 1 c cl a certain magnlude do have cfinlc;ally signlficanl Impact on the O(her diabetlc complications 
(neuropa!hy, reth:lpalhy, and nephr""81hV}, thus conllnnlng the ~USll relatlonshlpa between 
hyperglycemia and the lldv8nt of the diabelk: c:ornplicatlons. The cunently acceptable efllcacy end· 
points tall Into thfee categories: (a) dlred 'llllc:acy end-poirQ. dlnical (ll.g., reduction al the number ol 
renal transplants In patients treated with the drug); (bl direct elllcacy end~o<llnt. n<>n<llnlcal (e.g., 
quantitative neMl histornorphomelry); and, (c) surrogate efficacy end.points (~.g., nerve conduction 

velocity in neuropathy, or mlctoalbumlnurla In !'lllPhropalhy). 

(2) Academia and Industry discoYered a number al nw agein that could n.;-w be tested 
properly, given that proper elllcac:t end-polnta -e now avalable. 

' / 
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·.iie combination al these two l8Ftes of 8Y81111 hlla lncniaaecl the posslbltty that ,_ antl­
dlabatlc drugs may well be approved In the foreseeable future. Such drugs wll be able to either correct 
hyperglycemia (albeit through various and different rriechanlams al action than sulfonylureaa), or attempt 

to directly mlligllte or even c:orrect the algna and symptoms ol lhe varloul dlabellc compllcatlons but 

wlhW ldlectlng ~level&. 

12.1.2 ~ ol lrallmlrt 

The FDA'a worldwlde mcpll1a haw Oiied ua 11111 dyaMd hlmoglobln Wll.- 19119Ct the 11111 
current 8lllmltor ol ~ contrd al the dlmbltlc Aleo. thlll the aim cl the "9llmlnl with 
llypc9ycemlc agents..., be to 8ltlmlll to bring~ Vlllm tltllr to the upper range of nomlll 
VlllUlll or to the kMrer ninge of abnonnal WllUlll. 

12. 1.3 Different drugs lhlll may be avalable In the fWIRI 

We fornM lhe approval, within five to ten years, al any of the following two drug categories: 

(1) New antlhypoglycemlc agents pci 11mlng one or mor8 al following spectrum ol 
eflec:ts/rnechanMla al actrton: (a) lna8ued l8Cl'llllon al •ldogel10U1 in1Uln; (b) Improved glucose 

transport Into Iha ln!Uln-targat cela; (c) lncnlaaad llJIPOlllill• 111 of the in1Uin-r8ceptors; and, (d) 

reduced synthella and sacrellon of glUC068 

(2) ~ antldllbellc agera that wl COl'NCt elher the mlcroniaculope!hk: (e.g~ 

aldolle reductaae lnhlJltora), or the ll18CIUll88CUop coi11Pk•kM• of dlablilea. 

12.2.1 Efllcacy end-polnta for hypoglycemlc agerU 

HIJA 1 c Is considered to be a primary end-point, with FPG and other determination& al 
glycemia as supportllle end-points. Glycated hemoglobin ~ have -W advantages: they 

are slowly equllbtatlng, rather Inert measurements. and they beller aum up tfle complete eflect of drug 

treatmen1 dver a 3-6 month period preceding the actual measurement. In other words. they measure 
better the overall eflect of the drug. In addition. the q1antltatlYe corralallon between inprovement of 
HbA.1 c values and the cllnlcal 1lg11llca11ce al b•1111111 eflecta - now better appracllled. FPG, and 
other meeuea of gl)'Cllllla. have illao certain~ They lllJoldl a I.pd end (In the laller c:ae) a 
eemk!Ulrdatlve appreclltb1 QI the lmmldlD l9ds al thnpy. Being llPiclY-equtblllng ~ 
parameters. they can be uaed In a qllllllllalMI fuhlon provided lhll the eflec:t al Iha drug on glycemll 
has attPled b acme. Practlcally, as dlly lr8lltmlnl la purlU8d with a glvem i.ct dole reglmer~ FPG 
~ have to be performed aerllly Ill their vnlull achl8ve a lllady-atme, ~ llld any lhon. , 
can one a...i ttlll a glv9rl doee has 191 b U and tlnel lr!lp9Ct on ~ - :· ' 

. ,··,,.· '• 
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The amount al Improvement ol HbA I c Vlllues Is ulllcal. Most experts agree, and the DCCT 
studies confirmed this In type I diabetic patients (and It la reasonable to extend most of their conclualona 
to type II diabetics), that an Improvement ol 1.0 to 1.5% units may be considered to have a favorable 
and cllnlcaly significant ellect on the diabetic complk:atlons. In case lower corrective Vlllues are 

achieved, the Slfety ol the drug has to be analyzed wllh a flnHoolh comb lll1d 8V9l1 a potantlal for 
serious or _. toxicity lhodd mlllllle In favor ol the rljedlon ol 1118 drug. For, Idler all, dlabel81 la a 

chronk: condlllon which raquRa Iona-term<- llallme) 11•1•11. llnd« the dramltanc8I.. drug 
has to be proved to be llXll•nlfy l8fe I ls elllcacy II marglnll. Thi flct lhat no adulll tOICk:lly ha been 

'"" In an NOA la neither hare nor there: We al know lhat al drugs .. tOldc. and that their true ..,_., 
profle can ody be Uy 81C811a11111d long after ls apprcr..., - 19\W. Thel"°'9, I appean to be wile w 
reject low or marglnll efllcacy ~ ~ I lelloos doubts perlflt about their ,_.. ablOlute 

safety. For drugs reUtlng In a 1.0 to 1.5" units lmprovemenl d HbA 1 c values, a more tradlllonal 
approach for the estimation ol drug Slfety is plllfeclly adeqi ... since such drugs are fully expect~ to 
have a positive Impact on the diabetic cornpllcallons. Drugs with more than 1.5% units Improvement al 
HbA I c values can be considered to be very ellectlve. 

12.3 Rlsk-VWIUS-benetll aMlysla for Metformln 

12.3.1 Fawnble cheracterlsllcs d melformln 

Mlllformin should evenlUllly be Included In the nldlabellc 111111111'18111rium, and for the following 
main reasons: 

(1) It is a relatively ehcllve ~agent, wth an average effect al about 1.5% unb 

reduction in HbA 1 c valun in adequately treated patients; 

(2) It& mechanism d action Is dlflerent than that al don)'IU1811S. curremly the only 
hypoglycemic avalable In the U.S. markelS. StMonyl11ea 1118 Is tlMarted by the advent al so-called 
primary or secondary falure, I.e., the exialence ol an lnsullicienl conectlve ellect on hyperglycemia in 

certain patients under sdlonylurea treatment. Thus, In such patients, the replacement by or the addition 

with an other hypoglycemic agert Is an Important addition to our therapeullc modalities; 

4 """' I 

(3) There are some indications that the addition of .-...m1ln to patients In whom sutfonyturea 
therapy is not effective anymore seems to restore sensitivity to continued sulfonyturea treetment. The 

probeble mechanism al action la as folows: Aa proven with the addlllon al ln&Uln to patients In whom 
sdfonyturea therapy tu been lnellecllve, the reduction (with anolhllr agn) d gllycemlll has been 
shown to restore Wfonyluree 9"ec:tlveness In such patients. In al probabl;lly, the same ITlflChanlsm Is In 
effect with mlllformln. In any IMll1I. this shoWs that the conlblnalton trelllment with sdfonyluree and 
metformln has more than addllMt, le., a synergistic effect. This Is, d course, a very desirable action, 

though It needs to be further dellneeted and established during fliure c:llnical ntaearch activities. 

12.3.2 Worrisome feetures d the NOA as I pra n Illy slands 

There la a fact cl life lhal we have to atate emphaticaly: H and when melformln la approvul, a very 
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11'111111 yec ftnlle number of tr8111ed patients wli lapse Into lectlc acidosis and roughly one-third to a hllf of 
lhoae wll die. Thia la, euenllllly, predlclable, though we do not know the exact frequency of such 
events. Under the clrc1111111ancea, therefore, one II obllgalld to do whal8V8t' feasible at thla stage to 
rnlnlmi%e lhll (and the other) toxicities ol l'Mlf<lrril, 1811 one be accUl8d ol being at least pertly 

r88JIClflllble for l9riaus or lethal .necta of the drug. 

&Imply -.ct. the Con1p1ny '-to do eani11116IO 1111 I hu not done • yet: To dttermll-. In a 
repr111 ...,. IMlflle d the llMlcllld popeMon, the L£AIJ1' DOSE THAT IS e=FECTIVE IN MOST 
PEOPLE. 

The Sponwi' illlrma thll lhey achllwd lhll In lhllr pivotal triala. where t111tment was ll!lrtld 
at a low doee then force.tllrated upward .,.,y w.k or _., IWqO weeks. and FPG values -• also 
determined. The Sponeor IUlll8. in • communlc.ilon d*d 2/8/94: • h la clellr lhll with lllCh 
lnc1flmerGI lncrw In ,,..,ormin dole. en 8dctlllo11ll 9'l9CI on decnllllng FPG II _ _. Thia IS 

factually true, bla the Sponaor'a conclUllon from such dllll - that the higher rrt8lformh I doles -
more "'8cLW - 11111 bell ~. • WOtM lr1C011WCL Fhl, the facll: In two ..i.rMly receq 
publlcado111 (Kuzay.i T •II. (11181). Dlebll• Rel Qin Pl8d 11: 147-53; and Kawazu S .i II. (1887) 
Olabel81138: 221-<4.19111ng r.nl ~In, f'llP9CIM!y, 146 llnd abo1i a hunchd dlllblllca) the 
FPG valU8I condnu9d to dllcr1r 11 after 2 W91ka. and 911811 llttr 4 wetka al c:ontlnutd 1Nentn1 mt a 

flXtd dolt. In canMqUlllCe, tllplltl adlllle: 'Palle!U on (11111 ~J lhcdd tmw blood 
glucoae vaha Wnd once• monlh end~ t.11oglobk1 !Ma. .. once -v 1hrM moillhl 
to llltrt the dl11fclln to the pci 11 ... nted to 8djult thlnlpy.' (Ptl8l9 AL & o.vtdlClrl MB (1980). Clln 
Gerilllr Med 6: 903-21 ). And why lhoUd I be Olhel wlle wtlln I C01W to telling lht fUI tfllcecy al 8 
given dole of 8 MW drug? The fact tt.i FPG ,,....,,,.,. quickly reflect changel In glycemle dOllll'I 

e>edude the poaWy lhll, rNett a rel8lMly long period of llmt. the llfecl al • pBltlcU8r orel 
hypoglycemic egerr, Uled • • glv9l'I dolt, ny contlnUt to con9CI the metebollc ebnormlllly. nu. I 
foll0lill'3 thll I lhla h8ppens, then FPG Vllluea wll also decn 111 end l8ke • whle to atabllze. h II when 
FPGs valma tmw lt8bllzed (I.a., one h8I obtelned ll leUt two conucullVe conatent veluea al FPG) that 
the f\Jll ellect al the telled doee cen be au••ICI 

4 •,. I 

i'herefore, we stl need to obtain a proper dose nisponse cutve. uslng (for example) 700. 1400 
and 2800 mg/d pcllOlogy. We cen 14 lgglll IWO ec:c.ptable ways of doing that, both approac.lles 
entallng the ume tlllllC protocoflr lllllhodology, Le., lht C01W lldrM1iltratJon of dlfleNnl dOW d 
the drug to lalldamlly 1111 C'ad ~end l'lpl ........ (~) dlabetle ....... 

(1) Patlenla .. 1r•ted for u monll1I and, al !he end ol lhlt period, HbAtc veluea ere 
measured and compand to lllllr eepec:tlve blaellne \1111..a. 

(2) Pa11en1a 11n111'9111ICI • 8bcWe and. for 98ch dott i.Y81. FPG V8lun .. delennlned 111 lhey 

achleve atl8dy --. thUI Indicating thel the ~ ~ hU achlewd b fUI phlrmacologlc 

ellect at a g1v911 t:.lled etc.. Then, • In 1t1e prwv1ou1 ~ .. lfld.ol-11'1811111111 FPG-.. ai-. 
comparud to tl!41r ~ btllllne \llllU8I. 
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We thus believe that the choice ol efficacy end-point during rhll determination of a dose· 
response curve Is not crucial - one could choose elher FPG or HbA1c. Whet Is crucial, howellar, la to 
continue to give the drug Ill the changes In the choeen endpoint cease altogether. Indicating that the full 
ellect of the drug Is llXJQIMCi In that penlclMr endpolnl Vlllue. The HbA 1 c Vlllue, when meuured at 

buellne and after 3 to 6 months ol treatment, Is a blller and more lllable Indicator of the fUI effect ol a 
given doee. This II due to the fact !hit I rwpondl men r/tOMy to varllllonl In glycemle. Oller a longer 
period ol bMbrlllllt wllh a alngle given dole, lhll rtlllM lnlrtlll ol HbA1c Vlllues. wll alkNt a blller 
cHtennll llllon ol mmdnd dl1lg llfect, pnMdld lhel the bMlm• II nllln:alnld for Ill lellt 3 lllOl1'll. 
The oblleMlllon, In..__, hundred (dllbMlc] petllrU (thlt gn llbW 50% (of them) (HbA1c) and FPG 
levels chlnge. •• lrwn d1191•11 dlrlctlol• from l'll8 vlsll to the IWll. .• (and that t)he two tells cannot be 
used lnten:hangeebly In the alllllon r1 dllbellc comd." ~Sn H II al. (1980), Diabetes Ca111 3: 
508-14) Is Mlher prool 11111 MCe a test Is choeeri. I lho&*f be Ul8d appropriately In order to make the 
r~s of a given study ~ and Interpretable. And r FPG Is chosen as an end-po!nt, drug 
treatment at a given dole ought to be continued for as many weeks as required to sta!lllze the 

decreasing levels of FPG In the treated patJenls. 

Sacly, the Sponsor faled to do this. A W88lcly ex aemmonthly upward tbration of dose Is not 

adequate testing of a given dole, IMll'I though the FPG valuee conllnue to decrease with continued 

upwardly-dosed UW11••1t. And to argue that this~ fal of FPG (during a weekly upward 
adjustment d dose) Is prool d the blller effedlvenels d the larger dose Is a patent sophistry. 

Flnaly, the lablllng has to be corrected to Inform the practising phyalclan and the patient as 

well aboUt al>W the exact modallllel d treatment wlh metfomrkl. 

12.3.4 Primary Medical Ollk:er's Final Recommendation 

Melformln shldd be approved bUt only after the "**"8ly effective dose has been determined 

by any of the above protOC'Ols. or any other that would legltlmately achleVe the same objective. I.e .. to 
determine the rnlnlmally effective dose in the average patient. 

For the time being, therefore, we are recommending deferral of appro\llll untl sulllclent data are 

sul>miti8d lo establish this dose. 

12.3.5. Addendum Aller the NMsoq Committee Meeting 

The Advisory Commlllee Members. In their March 18, 1994 meeting, recommended apprOYlll 
of the drug wlh two provisos: 

(1) That doelng be done In the following manner In Individual patients: AFTER MEASURING 
THEIR GLYCATED HEMOGLOBIN VALUES, PATIENTS SHOULD INITIALLY BE ADMINISTERED 500 
MG/D OR 850 MG/D. FOLLOWED WITHIN A WEEK OR TWO WITH AN UPWARD TITRATION TO 
850MG B.l.D. THIS DOSE SHOULD BE MAINTAINED FOR THREE MONTHS AFTER WHICH GLYCATED 
HEMOGLOBIN SHOULD BE MEASURED AGAIN. IF THE RESULTS ARE r;NOT SATISFACTORY, THE 
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PATIENTS SHOULD BE GIVEN 850 MG T.l.D. FOR ANOT!-iER THREE MONTrlS AFTER WHICH 
GLYCATED HEMOGLOBIN SHOULD BE MEASURED AGAIN. IF THE THIRD GLYCATED HEMOGLOBIN 
VALUE SHOWS AN IMPROVEMENT OVER THE SECOND, THE DOSAGE SHOULD BE MAINTAINED. IF 
NOT, THE PATIENT SHOULD BE BE RETURNED TO THE 8Scj MG B.1.0. OOSE). 

(2) Thll a poet-marbllng IUMlllance be lnl!Nld to ...... the ...ie ol monallty ol patlerU 
treated wtlh rr.e1tu11•~ according to a praCocol IUbmlllld by Oii' Dr. Bruce 8*181, DMllon 
Epldlmiologlll. The Commlllee approwd unaMloully Or. sc.dll'I prupoeal. In r.ct, three lnilll'lbel I 

advocalad a much mo19 lb~ig11• pratocol. 

It Mimi -.onable In the eomp.ny'a bell -... to perbm a doaa-c8IPQl.a 8ludy prior to 
engaging In the poet-mllkellng UV9lance. 

Under these clrcUlllllanCeS, and I the above c:ondltionl are 
recommending approval ol lhe drug. 

I have no objections In 

John L Guerlgulan, M.D. 
Primary Re\'ieWing Medical Olllcer 
March 22, t994 
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-ofp-- • In.,. 155 DataMt bv Trea-1: ~I Studle• 

Study No. .............. Ptac- Sullonylurea Met+ Sult Total 

U.S.Sludlff 351 (38'1.) 145 (19'1.) 209 (23'1.) 213 (23'1.) 1118 

Non-U.S. ~ed 51udla 221 (43'1.) 134 (29'4) 87 (17'1.) 72 (14'1.) 514 

Nort.\J.S. PhaM rl ~a 
MCT/D/M/HAUPT . . . 3724 (IOO'lo) 3724 
Mf.T/AM/17/PHASE' 4374 (IOO'lo) . . . 4374 

Tola! 49411 2711 2911 400SI 9530 

1 Treatment: l'redomlnanlly metlomlin alorie OI In combination with oullonylureu. 
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Table 2. Dosage Summary - AR Studies In Integrated D1t1 Bastt 

~· DuNlloft of 
Prota111I ,...,. qnt Period 

,_,,_ 
(W9ot.a) METfOAMIH 

Groupe 

9MO«m :!9 143 

17-21>«123 --- 211 210 
METFOAIMH +Ci¥1 211 213 

UEf /Nl./94/00#1 • 211 

tliET/AM/94/t'JOllF2 I 2$ 

MEI" t<JAS/15/00l'HA 32 30 

Mer /08/M/l'IEIOI 104 .. 
ll£r /G8/M/CNIP1 12 a 
Mer /Ml/M/WOI 12 33 

lo1£T /$/Mft'EJ'MA _IO_...,, 
3& 31 

~·Glyb 36 n 
MET/D/14/~ 12 -Ma/AM/17~ a "3?4 

'~M&1FOl ... ln_.....,..__Crt11-. 
.,.,,,_,_... lolillFCJ ··'"" _,, Ot 111-""" ...iron,tunta. 

. · --·,1 

~~ .. ~.c.,;·:,~ .... 

Statlcllo 

II ('4) 

II ('4) 
II ('4) 

II ('4! 

II ('4) 

II('! 

11 (1') 

II(') 

II ('4) 

II fll.) 
II ('IOI 

" "' 
II(') 

• ·• 

o.ay OoM ot MettOfftllft .i flllll ¥1111 ol n-11 -

SOO-tCIOO > 1000-2000 "IOU IDID >3000 ,,..,., mg/dap . .. 

10 (71') 20 (141') ttO (7ft) 0 

7 (310) 15 (71') t12(1ft) 0 
23 (111') .te IWl.l 142~) 0 

0 0 14(1~1 0 

0 3 (141') ti !In) 0 

5 (17'! 11 (51'!1.I ·~1 0 

D ... (1C0'4) D 0 

10(-1 • (32') 1(2n) 0 

0 32 (IC0'4) 0 0 

"(22'6) 12 132') 17 f.tn) 0 
32 (44~1 "(2"! 22 (31') 0 

18311!41'1 1450(401') 211 fn) ~ 1<1"1 

m ,,,,, -(SK) 0 0 

• . 
• 

- ""'"'· 

'• 

'.i . 

. ~~ 



TAIU!I. 
T ..... -. of Controlrld ~ TrlN l11cl11ll1 • .... 11 I • I 11 af 

PIUI Cll llo., ....,Dellgn ......... ....... 0. II aafl'lllwy!ElkKyV.I llh&-
(111111111. Deir 0.- of M Tri 1 rt ,., Tr•-•111 eo.-y, .,....,_,, - .._ ... "'° ....., ~In Wlla.J t•• . ., 

<-t/dl.l 

IMO-eel23. U.S. (13) ... PC. PG (2SSO mo tat M IU(lt) -a.114 ._, ,. , ... (41) IZI 

17·2N023, U.S. C201 Oii. AC. PG :2SOO mg for .. 211 fa) ·OM . ..., G 208(311 1a.n 
M+O 21, ifl' -llET/IM/fiA/fXYllFt, ,,_ Cll DI. PC. PG (r;SO "'II lat .. ZS (I) .fl.I? ·- ,. • (111 ·lll.lll 

llET l""'Jlf&!fX:NE2, ,,.,,.. II) ... PC. f'll (2SSO "" tar .. 1117) U4 . ..., ,. ZS C2I • 2.0ll 

llliT/Ga/f6fDORHI.. Engllnd (t) DI.~. PO pooo mg tar .. . ... 47.llf 

·~ 
p 32 ll0.t4 

II/Er /0/18/8EAG~ w.a.m-, C2I CL. PG ( t100 mg tor .. 4' (It) . 
'°"• Dlelllolle st 1221 

II/Er /0./18/CNM'f, lcdll>d (I) CL. AC. PG pooo mg tar .. ZS (I) ·7467 ..... , Gllp ZS C2I -eo.113 

tllE.T/""'I•~ ,,_ lt31 CL. AC. PG (1100 mg tar .. "(31 ·20.ll 
tz- Gidlzlde .,,, -30.04 

tllE.T /S/18/l'EFMA. ......, ltGI DI. AC. PG C3000 rng tat 
.. _ 

31(10) -G.IO ._, Ql;b- 34181 ~.q 

M+Gllb_, 72141 ---MnlOllC> zc"' .... 
Glillmono 21 (4) -31.lt 
M+Gllb low 47 C2I ·al.'7 .. __ 

13 (I) ·lot.21 

h 
Giii wfti't M 13m • 87.10 
.. +Glib lllah II (3) ·tot.33 

' For 17-11)11)23 -17..2DJ!DD' cnl ._ T_..,.. Teti -:."19a7S1111"' ._ IOed - glw9n. 
' For llET/GB/15lOOlflh. tlEf /O,.,.. - I/ET /GB~/CNIPI: HbAt ...... - lllWllNCI In"'- Sludlet. 
1 For IMD-8023 -17 2l)4QD: Wlfl!ll ~--'In pound! (lbll. 

.._, c:i-..e- I I• rt F111.i Vlalt 

PPG' -..· .,,. a.II 1'111, • ...., .... ~ .. ""'9fdQ 
·~, 

·14.TI -~.31 •IM ..... -llM 0.42 -2.31 , .. , tJll 

• t.27 -41.31 -&a • 4.IJO -UI) 0.24 .oa a.ai ... ,, ..._n ., ... ..., .... tAa - •t.ot 4.IO ·f7"'1 41:n 
0.85 ·1.33 -4.01 ., .... 

~· - -G.21 ...,. ·~7AI •t4.tl 
33.12 0.34 ...., ·11.17 ·17.at 

. •t.10 ... ·t1M --1.n ·I.Ill us 32.11 

. o0.24 ...,, u.1a .. ,, 
0.03 ...., 43.11' la.ti 

. .Z.17 . ,.., - .... 
·1.77 2.43 , ... 11.113 ·- .o.n 4.al •fD.f7 ·4.61 

-az.• .().74 4111 • 11.Zt 3ll.Ot 

. . . . . . . . . . . . . . . 
-90.lf -a.a -on ..... ... ,. 
-38.22 ., .. U4 4.11 7.!0 - •I.ti ... •:UO . .,. 

-·17.21 ;U2 ..., uo •71.11 . 
·'11.24 ..Z.02 , .. It.Ill 1&.0I 
·tfl.4' ·2.tf • .... .ft.71 .a4.f7 

'"~ . •. . .. ~>.,;:~~~·~; 
·.•. -. "'~~·'.' '.•.' ··• ·.·.·''''.~ .. ''!I'.:,:,'; ... '''.·.~.-.···.• ... - . .., ' _...,. "' ·'·"'"~'tli"l'<!Ji ,:,-. ~''"· r:~JLkS~ ~\:.~. ~~;·~~.~~~<· .. ' ' - ' 
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.~ . 
. t-:·: ~ 

"':'I' 

.'/! i /' 
- ·# ' , ........ ·r 

/ . 
,- ~(]· Seflom/POlefllldr llllDul ,.,_."' lledJ SJt1e111: I 

. U.S. Pllal • ltullln (PGal111)' ,. . ' 

Trnb111nl Group ....... Pllc1lla ., .... ...... 
;J· 

Totel Numlllr of Petllnll n•llt ••141 ··- ·••111 v'-~·~ ............... ,.. •Ctn> t14(JK) 171(fll1St t•CIK> 
i . .c .............. •<"" l(ftt 11fft) •Cft>. 

lerloul/PCll8nl ........... : 
MflMI* 
Body•••Whole 1421'> 2 ( 11', 4(2111) 1 (<11') 

CirdlovlllCUlll' ,a ( 31') 2 ( 11') 5(2111) t·(<11') 

Dl(llllM 7 ( 2'lij 1 (<11') 2 ( 11') 2 (<11') 

Mllebolc Ii NUlrtllonll 3 (<11') 1 (<11') 2 ( 1'1tt) 1 (<11ij 
01aon1 .. 

MUICU!olkelllal 0 1 (<11') 0 t. (<1'~) 
' RMplratoly 4 ( 11') 0 1 (<11') 0 

' 
Sllln and Appendegn 0 0 0 ... 1 (<1'\) 

Urogenital 3 (<11') 2( 11') 0 0 

hlltnlulnnl ...... 0 1 (<11') 0 2 (<t1') 

I Sludlll 87· 1D«l23 end 87-2D«l.f3. 

.. .,. I , ': 

- . --
. '~. - , . 

',.. ' . . ... 



Table 5. 
Serious/Potentially Serious AE/IMEs by Body System: 

Non-U.S. Randomized Studies (Pooled)' 

Treatment Group Metlormin Placebo Sulfonylurea Met+ Sulf 

Total Number of Patients n=176 n=83 n=87 n=72 

Patients with any AE/IME 110 (63%) 32 (39%) 50 (57%) 61 (85%) 

Patients with 20 (11%) 4 ( 5%) 7 ( 8%) 14 (19%) 
Serious/Potentially Serious 
AE/IME 

Body as a Whole 6 ( 3%) 3 ( 4%) I') 0 

Cardiovascular 3 ( 2%) 1 ( 1%) 1 { 1%) 3 ( 4%) 

' 
Digestive 7 ( 4%) 1 ( 1%) 2 ( 2%) 0 

Metabolic & Nutritional 1 (<1%) 0 2 ( 2%) 7 (10%) 
Disorders 

Musculoskeletal 1 (<1%) 0 0 0 

Nervous 3 ( 2%) 0 1 ( 1%) 2 ( 3%) 

Respiratory 3 ( 2%) 0 0 0 

Skin & Appendages 1 (<1%) 0 1 ( 1%) 0 

Special Senses 1 (<1%) 0 0 0 

Urogenftal 1 (<1%) 0 0 2 ( 3%) 

'Studies: MET/AM/84/DORFt, MET/AM/86/00RF2. MET/GB/86/DORNA. 
MET/GB/86/CAMP1, MET/AM/88/DUCHI, and MET/S/86/HERMA 

1" • 1 I 



Table 6. 
Serlous/PotenllaUy Serious AE/lrAEs by Body System: 

MET /D/86/HAUPl. 
-===============;; 

Body System Metformin + Sult 

Total Number of Pcti.tnts n=3724 

PaUc!!W .,;.ith any AE/IME 664 (18%) 

·:::;.: ·.::: PaUcnts With Any ~erlous/Potentlally 158 ( 4") 
Serious AE/IME 

Body as a Whole 1!(<1%~ 

C.rdlovascular 7 (<1%) 

Digestive 105 ( 3%) 

Metabolic & Nutritional Disorders 5 (<1%) 

Musculoskelelal 5 (<1%) 
• •, I 

Nervous 20 (<1%) 

Skin & Appendages 6 (<1%) 

Special Senses 6 (<1%) 

-.'i:. 

+.r 



Table 7. 
Frequently Reported AE/IMEs by Symptom: 
U.:i. Controlled Phase Ill Studies (Pooled) 

AE/IME Melformin Placebo Glyburide Met+Glyb 

Total Number of n=351 n=145 n=209 n=213 
Patients 

AnyAE/IME 303 (86%) 114 (79%) 171 (82%) 188 (88%) 

Diarrhea 177 (50%) 21 (14%) 25 (12%) 95 (45%) 

NausufVomlting 98 (28%) 14 (10%) 17 ( 8%) 54 (25%) 

URI 75 (21%) 32 (22%) 46 (22%) 67 {31%) 

· Aithenia 44 (13%) 16 (11%) 20 {10%) 24 {11%) 

Headache 43 (12%) 18 (12%) 17 ( 8%) 29 (14%) 

Abdominal Discomfort 40 (11%) 8 ( 6%) 22 (11%) 27 (13%) 

Accidental Injury 32 ( 9%) 8 ( 6%) 16 ( 8%) 18 ( 8%) 

Flatulence 32 ( 9%) 8 ( 6%) 15 ( 7%) 22 (10%) 

Flu Syndrome 30 ( 9%) 8 ( 6%) 16 ( 8%) 18 ( 8%) 

Back Pain 29 ( 8%) 10 ( 7%) 20 (10%) 13 ( 6%) 

Arthraigia 26 ( 7%) 15 {10%) 15 ( 7%) 22 (10%) 

Indigestion 25 ( 7%) 8 {6%) 8 ( 4%) 25 (12%) 

Urinary Tract Infection 23 ( 7%) 13 ( 9%) 12 ( 6%) 18 ( 8%) 

Myalgia 23 ( 7%) 12 ( 8%) 20 (10%) 13 ( 6%) 

Pharyngitl;; 20 ( 6%) 7 ( 5%) 10 ( 5%) 19 ( 9%) 

Vaginltls 12 ( 3%) 11 ( 8%) 16 ( 8%) 5 ( 2%) 

Paresthesia 9 ( 3%) 12 ( 8%) 8 ( 4%) 10 ( 5%) 

Thirst 7 ( 2%) 8 ( 6%) 8 ( 4%) 3 ( 1%) 

Hyi'oglycemia 7 ( 2%) 1 (<1%) 7 ( 3%) 38 (18%) 

'Studies: U.S. Study No. 87-10-6023 and U.S. Study No. 87-20.{;023. 



Table a. 
Frequently Reported AE/IMEs by Symptom: 

Non-U.S. Randomized Studies (Pooled) 1 

AE/IME Metformln Placebo Sulfonylurea Met+Sull' 

Total Number of PaUents n=178 n•83 n•87 n=72 

AnyAE/IME 110 (83%) 32 (39%) &0(5"1%) 81 (85%) 

Dlantlea 57 (32%) 12 (14%) 1 ( 1%) 12 (17%) 

Nausea/Vomiting 30 (17%) 4 (5%) 4 (5%) 3 (4%) 

Abdc.mlnal Discomfort 23 (13%) 5 (8%) 3 ( 3%) 9 (13%) 

Indigestion 12 ( 7%) 3 ( 4%) 2 ( 2%) 3 ( 4%) 

Aslhenia 12 ( 7%) 1 ( 1%) 7 ( 8%) 22 (31%) 

URI 8 (5%) 2 ( 2%) 7 (8%) 9 (13%) 

Hypoglycemia 8 ( 5%) 0 12 (14%) 24 (33%) 

Taste Disorder 8 (5%) 0 2 (2%) 2 ( 3%) 

Constipation 7 ( 4%) 7 ( 8%) 3 (3%) 5 ( 7%) 

H.iadache 7 (4%) 3 ( 4%) 2 ( 2%) 11 (15%) 

Sweating Increased 7 ( 4%) 0 5 ( 6%) 5 ( 7%) 

Dizziness 6 (3%) 3 (4%) 8 (9%) 17 (24%) 

Lower Respiratory Tract 4 (2%) 0 3 (3%) 4 ( 6%) 
Infection 

Urinary Tract Infection 4 (2%) 0 2 ( 2%) 4 ( 6%) 

Thirst 3 ( 2%) I ( 1%) 1 ( 1%) 8 (11%) 

'S!udies: MET/AM/84/DORF1, MET/AM/86/DORF2, MET/GB/85/DORNA, 
MET/GB/86/CAMP1, MET/AM/88/DUCHI, and MET/S/86/HERMA. 

2 Consists of data from one study OOy; Non-U.S. Study No. MET /S/86/HERMA. 
The sulfonylurea used in this study was micronized glibenclamlde. 

.. • , t 



Table e. (cont'd) 
Frequently Reported AE/IMEs by Symptom: 

Non-U.S. Randomized Studies (Pooled)' 

AE/IME Metformin Placebo Sullonylurea Met+Sulf -
Abnormal Vision 3 (2%) 0 3 (3%) 5 ( 7%) 

Prurltu1 2 ( 1%) 1 ( 1%) 0 4 ( 6%) 

Tremulousness 2 ( 1%) 0 14 (16%) 23 (32%) 

Polyurla 2 ( 1%) 0 4 (5%) 5 ( 7%) 

Appetite Increased 1 {<1%) 0 11 (13%) 6 ( 8%) 

Anxiety/Tension 1 {<1%) 0 1 ( 1%) 4 ( 6%) 

Angina Pcctoris 1 (< 1%) 0 - 0 3 ( 4°/,) 

'Studies: MET/AM/84/DOAF1, MET/AM/86/DOAF2, MET/GB/85/DOANA, 
MET /GB/86/CAMP1, MET /AM/88/DUCHI, and MET /S/86/HERMA. 

2 Consists of data from one study only: Non-U.S. Study No. MET /S/86/HEAMA. 
The &ulfonylurea used in this study was micronizecl glibenclarnide. 

Table 9. 
FrequenUy Reported AE/IMEs by Symptom: 

Non-U.S. Study No. MET.'D/86/HAUPT (Phase IV} 

AE/IME Metformln+Sulf 

Total Number of Patients n=3724 

AnyAE/IME 664 (18%) 

Diarrhea 250 ( 7%) 

Nausea/Vomiting 197 ( 5%) 

Abdominal Discomfort 164 ( 4%) 

• • • I 



Table 10. 
Number ol Patients Reporting Digestive Intolerance: 
Non-u.s. Study No. MET/AM/87/PHASE (Phase IV} 

Digestive Intolerance 

Level of Intolerance Month 1 Month3 Month 8 

Total Number of n•4252 n•4201 n•4158 
PaUents 

No lritolerance 3282 (711%) 3376 (85%) 3412 (89%) 

Miki 455 (11%) 419 (11%) 301 ( 8%) 

Moderate 2n ( 7%) 134 ( 3%) 94 ( 2%) 

Severe 188 ( 3%) 36 ( 1%) 11(<1%) 

Very Severe 51 ( 1%) 15 (<1%) 7(<1%) 

.. .,. I 



Table 11. U.S. Phase Ill Studies: Serum Vitamin B,. and Folic Acid Levels: 
Summary of Means and Changes from Baseline 

Folic Acid Vitamin B,. 
(NA: 2.5-17.0 (NA: 200-900 

Study No. ng/ml) pg/ml) 

87-10-6023 
Melformin 
Baseline Mean 8.9 490 
FINAL VISIT -0.9 -105 

Placebo 
Baseline Mean 10.6 514 
FINAL VISIT +0.2 +12 

87-20-6023 • •1 I 
Metformin 
Baseline Mean 10.6 554 
FINAL VISIT +0.3 ··144 

Glyburlde 
Baseline Mean 9.7 522 
FINAL VISIT +£.6 +13 

Met+Glyb 
Baseline Mean 9.8 535 
FINAL VISIT -0.2 -138 

·' 



Table 12. U.S. Phlse Ill Studies: Serum Vitamin B., and Folic Acid Levels: 
Summ11ry of Shill Tables 

Felic Acid Vitamin 811 

Normal and/0< Normal and/or 
Study No. High to Low High to Low 

17·1D-eo23 
Metfannln 1 (<1%) 13 (11%) 
Placebo 0 0 

17.20-e023 
Meatormln 0 15 ( 911.) i' 
Glyburlde 2 ( 1%) 1 (< 1%1 
Mel+Glyb 1 (<1%) 11 ( 6%) . _:,, 

't, 

.. ·~ I 
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Table 13. 
Fasting Plasma Lactate: Summary of Means 

and Changes From Baseline 
(All Studies with Available Data) 

Study No. 

17·1D-6023 
Mettormln 
Baseline Mean 
FINAL VISIT 

Placebo 
Baseline Mean 
FINAL VISIT 

87-20-6023 
Melformin 
Baseline Mean 
FINAL VISIT 

Glyburide 
Baseline Mean 
FINAL VISIT 

Met+Glyb 
Baseline Mean 
FIN.A.L VISIT 

Lactate 
(NR: 0-2 
mmol/L) 

1.41 
+0.04 

1.40 
0.00 

t.47 
+0.08 

1.45 
-0.01 

1.45 
+0.06 



. . .. ' 

S1udy No. 

87-11M023 
Metfonnln 
Placebo 

87-2D-8023 
Met1ormln 
Glyburlde 
Met+Glyb 

Table 14. 
Fasting Plasma Lactate: 
Summary of Shift Tables 

(All StucHn with Available Data) 

Fasting Plasma Lactate Shifts 

NOl'mll and/or High to NOl'mll 
Low to High 

12 ( 9'11.) 
13 (9'11.) 

21 (10%) 
11 ( 5%) 
22 (10%) 

12 ( 9'11.) 
12 ( 8%) 

8 ( 4%) 
12 ( 6%) 
15 ( 7%) 
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I N T E R 0 F F I C E MEMORANDUM 

DATE: 

FRO!'l: 
510 ~Co \J ~>l .. 

27 January 1993 

Bruce Stadel, HD, HPH 
Medical Officer/Bpidemiolo.w, HFD 

SUBJECT: NDA 20-357 
Matformin (Lipha Pharmaceuticals) 

TO: Ronald lnnerfield, HD 
Medical Officer/Endocrine Group 2, HFD 510 

Thie replies to your request that I review NDA 20-357 with regard 
to strategies for evaluating the riek of lactic acidosis 
fatalities if metformin is approved for U.S. marketing. I have 
divided my coD1D1ents into two sections: (1) recoD1D1endatione for 
a postapproval study; (2) eupportins information from the NDA 
and other sources. 

RECOMMENDATIONS FOR POSTAPPROVAL STUDY 

I reconnend that, if metformin is found to be approvable for 
marketing based upon currently established procedures for NOA 
review, the approval itself should be contingent upon a binding 
agreement, between the FDA and the Sponsor, that the Sponsor will 
establish and maintain a registry of persons exposed to metformin 
in the U.S., and will periodically link this exposure data to 
national deat~ registry data. Optimally, this should be done 
in the contexc of a large randomized trial which would register 
exposure to both metformin and one or more control treatments, 
and then compare overall and cause-specific death rates for the 
me~foJ:Jllin and control group(s). If a sufficiently large 
rando~ized trial proves to be infeasible, an observational 
(nonrandomized) cohort study should b~ considered, using methcds 
similar to those described above, except that: (1) exposure to 
the.metformin and the control treatment(s) would be registered 
without randomization, and (2) analytic methods for observational 
cohort studies would be used for the detection and control of 
confounding. 

If a decision is made to approve metformin contingent upon the 
type of study described above, I recommend that the following 
steps be taken in negotiation of a study protocol: 

1) The Division should prepare a briefing document for 
the Sponsor which explains the study objectives and 
defines the requirements for developing a protocol. 
If you wish, I could prepare a working draft of the 
briefing document, and revise this in collaboration 
with you • ...• 
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2i The Divieion ehoulJ meet with the Sponeor to review 
the briefin8 document and ne•otiate any chan8e• that 
are warranted in the protocol development reQuirementa. 

3) The Sponsor (or its contractor) ahould develop and 
submit e complete written protocol to the Division. 

4) The Division should obtain written peer review of the 
protocol by at least two independent reviewers, and 
comanmicate the findings to the Sponsor. 

5) The Sponsor should submit a revised protocol, which 
responds to the issues raised by the reviewers. 
for final r.esotiation with the Division. 

SUPPORTING INFORMATION 

A need for national roaietration and mortality follow-up of 
persons exposed to metformin, if the dru8 is approved for U.S. 
marketin8. is supported by the followil\8 considerations: 

1. The number of reported deaths from lactic acidosis and the 
liti8ious atmosphere which led to the 1979 withdrawal of 
approval of all NDAs for phenformin emphasize the ••neral 
importance -- to diabetics, physiciane, the Sponsor, and 
the Aaency -- of establiehina a visible and credible 
"eafety net" if metformin is approved for U.S. marketins. 

2. The NDA emphasizes that, in countries where metformin has 
• beea marketed, only about three cases of drug-associated 

lactic acidosis per 100 000 person-years tPY) of use have 
been reported, on averaae, to the re.rulatory authorities; 

.approximately one-half of these have been fatal. (Table 1) 
However. it is known that adverse d~ experience <ADEl 
reportil\8 to re&~latory authorities is ino0111Plete, and thue 
underestimates t.t'Ue incidenoe -- aven for serious event• that 
are clinically distinct, such as lactic acidosis aasociated 
with metformln or other b18Uanide tiypoal:vcemloa. 

Table 2 provide• d,,ta relevant to the underestimation of 
biauanide-aasoclated lactic acidoaia by reaulatory reportina. 
from a two-part study in Switzerland -- where phenfor111in, 
buformin, and metformin were all available to ph:vsicians 
duril\8 the years 197~-77. 

- Part 1 of Table 2 shows reaulte fro~ a retroapective 111ail 
questionnaire which requested infors.-ation about oasee of 
bisuanide-asaociated lactic acidosia from phyeicians in 

.. .ii parts of Switzei"land except the city of Baael. Thi• 

~ ' 
' 
' 
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methodolo8Y ia Bimilar to reaulatory reporti~ in that 
physicians are motivated to report the clinical event 
only after it hae occurred. The findin•• are also 
similar to thoee fror. reaulatory reporti08: for 
metformin. ei8ht per 100 000 pereon-yeare <PY) of 
use were found. compa~ed to the avera•e of three casea 
per 100 000 PY ahown in Table 1. For phenformin. 
64 cases per 100 000 PY of use were found, which ia 
identical to the finding from Swedish regulatory 
reporting for the years 1975-77. (NDA. page 08A-08119) 

- In contrast, Part 2 of Table II shows the results from 
prospective identification of biauanide-associated 
lactic acidosis caaes in the city of Basel. In thia 
part of the Swisa study, physicians were recruited to 
identify cases before they occurred. For phenformin, 
480 cases per 100 000 PY of uae were found, compared to 
64 per 100 000 PY from the retrospective questionnaire. 
Likewise, for buformin. 292 cases per 100 000 PY were 
found, compared to 40 cases per 100 000 PY from the 
retrospective questionnaire. No cases were found for 
metformin in the prospective part of the study, but 
the 95X confidence interval ia very compatible with 
the 7-fold difference seen for phenformin and buformin. 

From the Swiss study. it appears that reportin8 to re8Ulatory 
authorities represents only about 1/7th, or 15X. of the true 
incidence of bisuanide-associated lactic acidosis. In my 
experience, thi,;: is consistent with other findings on the 
completeness of regulatory reporting for serious events 

• tbo~ are clinically distinctive. 

3. The clinical trials eupporting the NDA were reetricted to 
_persons without renal disease or other r,.::inditions that are 
are coneide.-·ed by the Sponaor to be contralndicatione. 
While thia i~ appropriate for the trials themselvea, it 
also meana that the triala provide no information o.n the 
~isk of lactic acidosis that may ariae in the U.S. if 
the drug is not used as labeled. The "following quotatione 
from the 6 April 1979 Federal Resister publication on the 
withdrawal o!' approval of NDAa for pl.enformin are pertinent 
in this re11ard: 

- "The 1970-1976 labelins did not result in limitins the 
uae of phenformin to tho~e patienta for whom it; we.a 
not contr~indicated . 

- "The current labelins 
ita uae to only thoae 

.• acidoeia predisposiJU& 

. . . ia desianed t~ reatrict 
patients with non~ of the lactic 
riolt factore." 
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- "The current labelina cannot reaoonably be expected 
to reeul t in th• detection of thoH per110rus foi::· whom 
phenformin i• contraindicated.•• 

4. Finally, I - conc.:erned about the poe•ibiH.ty that alcohol 
uaa•e may eyneraize with metformin to increaae the risk of 
lactic acidoeie even when the metformin blood level ie normal 
(<5 ug/ml), er nearly eo. Table 3 co~parea metformin blood 
levele for lactic acidoeia caeee reported in the NDA who did 
and who did not have "ethanolimn" liated as a COSTART term. 
The caeee with metformin levela of 5-9 u•/ml were 2.0 timea 
more likely than the caeea with levela of 10 ug/ml or hi~er 
to have "e<:.hanolia:n," and the ca!lee with level of <5 UM/ml 
were 2.7 tilll8a 1110re likely to have thia term. 

··-

.. 



Table 1 

Repo~ting of Metformin-Associated Lactic Acidosis 
to Regulatory Authorities 

in Countries Where Metformin is Marketed 

PY = Person-years 
Cl = Confidence Interval 

PY of Cases Per 
Country Years Treatment (N) 100 000 PY (35% Cl) 

U.K. 1976-86 400 000 11 2.8 ( 1.1-4.4) 

Switzer- 1972-77 29 800 2 6.7 (0-16.G) 
land 

Sweden 1972-81 83 f\00 7 8.4 (2.2-14.6) 

1987-91 100 3 .0 (0-6.4) 

Cane.da 1972-82 56 000 0 (-) 

France 1984-92 2 476 061 73 ~.9 (2.3-3.6) 

TOTAL 3 145 461 96 3.1 (2.4-3.7) 
~fl~ ta:tal 

Source: Adapted from NDA, page U2 000512. 
.. •"' I 



Drug Level 
{~/ml) 

10+ 
5-9 
<5 

unk 

TABLE 3 

Metformin-Asaociated Lactic Acidosis CaR~S 
In Countries Where Hetformin is Marketed 

By 
Drug Level and History of Alcoholism 

History of Alcoholism 
Yea No OR 

5 (25%) 30 (29%) 1.0 r, 
.:.. (10%) 6 ( 6%) 2.0 
9 (45%) 20 (19%) 2.7 

J (20%) -4a (47%) 
24 105 

(95% Cl) 

( referenc1::) 
(0.3-12.8) 
(0.8-9.3) 

Source: Computed from Adverse Drug Experience reports submitted 
in the NDA. 

cc: NDA 20-357 
Division file 
HFD 510 Sobel/Troendle/Fleming/Gueriguian/Innerfield 

.. ·~ I 
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Table 2 

Retrospective Physician Questionnaire Versus Prospective Study 
Identification of Biguanide-Aesociated Lactic Acidosis 

Switzerland, 1972-77 

Ph en 
Bu 
Met 
PY 
CI 

Drug 

Ph en 

Bu 

Met 

Drug 

PheQ­

Bu 

Met 

= 
= 
= 
= 
= 

Phenformin 
Buformin 
Metformin 
Person-years 
Confidence Interval 

Retrospective Physician Questionnaire 
(All of Switzerland Except City of Basel) 

PY ?f 
Treatment 

6 241 

52 649 

24 226 

PY of 
Treatment 

Cn.aes 
IN) 

4 

2-'· 

per 
100 000 PY 

64 

40 

8 

f·rospect. i. ve Study 
(City of Basel) 

c:ases 
lN) 

/ 

' 100 000 PY 

(95% CI) 

(1-127) 

(23-57) 

(0-20) 

( 95~~ CI J 

•• I 
417 480 <55-1730) 

4 458 13 292 ( 133-450 l 

1 070 0 (0-344) 

Source: Adapted from NDA, PAGE 08A 08118. 



NDA 20357 
Lipha Pharmaceuticals 
Drug: Glucophage 

NOV 29 1994 

Received: 11/24/94 
Reviewed: 11/29/94 
Doct: N20357B/GJ05 

FINAL SAFBTY UPDATB 
Amendment I 24 ( S'jlf/f'f} 
Amendment I 34 (1y'L•f ''+-J 

Introductory comment• 

we have received, from Lipha Pharmaceuticals, four 
volumes -- the first one in February 27, 1994; the second 
one in May 24, 1994 and the last two in November 25, 1994 
as safety updates of NDA 20357, Gl•::cophage tablets, an 
hypoglycemic agent belonging to the biguanide chemical 
family. The first volume was reviewed, I am told, by Dr. Ron 
Innerfeld. I have been asked to review the other three as a 
final safety update for this NDA. 

For information, glucophage (or, generically, 
metforminl has been recommended for approval by our Advisory 
comm1t~~e' members, the Group Leader, as well as this 
reviewer. 

First and foremost it should be indicated that the 
approval was contingent upon the following two conditions: 

(1) Labeling modifications suggested by ourselves and 
the Advisory Committee members. It should be stated that the 
Company has accepted all these modifications. In addition, 
during a meeting held November 28, 1994, and chaired by our 
Division Director, a few modifications were suggested .oy 
some of the participants, and in particular by our 
Pharmackoniticidt. The Company will receive and, no doubt, 
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respond positively to these additional corrections. By 
common accord, the participants of that meeting seem to feel 
that this latest draft of the labeling is final and is most 
satisfactory, inasmuch as it would be extremely helpful to 
both prescribed physicians and treated patients. 

(2) Specific phase IV studies, to be performed by the 
Company, to address the last uncertainties with respect to 
potential safety issues, and particularly lactic acidosis 
but also possible cardiovascular mortality increase. 
Indeed,metformin belongs, as stated above to the chemical 
class of biguanides. Another biguanide -- phenformin -- was 
implicated, almost two decades ago, in a number of deaths 
after lactic acidosis and was therefore removed from the 
marketplace by the then Secretary of Health and Human 
Services Califano. Given the balance of all available 
evidence, metformin has been shown to be much less harmful 
than phenformin in this regard. Nothing in the initial NDA 
seems to suggest any unmanageable situation, particularly if 
one compares expected benefits from known or potantial 
toxicities. Nevertheless, our Advisory Committee members 
recommended a phase IV follow-up study and our Dr. Bruce 
Stadel, divisional epidemiologist, suggested a very 
reasonable and feasible protocol for such a study. This 
issue is discussed elshewhere and does not belong in this 
review specifically geared for a final safety update of the 
drug. Suffice it to say that the Company and the Agency seem 
to have agreed on a protocol for this follow-up phase IV 
study. The only difference to iron out is the length of t.he 
study: The company would like it to be f•Jr six months, the 
Agency ought to insist to obtain a full year. 

.. ""ii I 

Safety Update 17, dated February 23, 1994 

. 
As stated in my introductory paragraph, I have was told 

earlier: that particular amendment was reviewed by Dr. Ron 
Innerfeld. The reader is therefore referred directly to it. 

Safety Update 24, dated May 19, 1994 

This particular update incorporated all the adverse 
events occurring in France, during the calendar year 1993 
at least those which were reported to Lipha S.A. and which, 
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in turn, where transmitted by the Company to the French 
National Commission on Pharmacovigilance. In addition, the 
following items were also L1cluded in this particular 
amendment: A general discussion of the ab()ve reported cases, 
particularly referring to the cases of lactic acidosis; and 
a number of safety reports received from Australia, Belgium, 
Canada, Germany, Sweden, and Switzerland. 

The most important information is that, during the 1993 
calendar year, 15 cases of lactic acidosis were reported in 
France, 7 of which occurred in individuals with impaired 
renal function, and five of which were due to overdosing 
during a suicide attempt. This justifies our requirement to 
have the Company perform a phase IV study to ·dstimate with 
greater precision than heretofore the incidence of lactic 
acidosis in a treated U.S. population, particularly since 
the mortality rate in the 10 non-suicidal lactic acidosis 
cases was 70\. On the other hand, not all reported cases of 
lactic acidosis occurred during the course of a normal 
treatment. Indeed, as stated above, one third of the lactic 
acidosis cases were linked to voluntary overdosing by people 
attempting suicide. The record also sh~ws that at least some 
of these patients had documented psychiatric problems, 
presumably antedating their treatment with metformin. 

The mortality incidence of deaths by lactic acidosis is 
estimated at 19 per 1,000,000 human years, based on the 
known sales figures in France during 1993. The incidence of 
lactic acidosis is estimated at 30 per 1,000,000 human 
years. Ths latter is to be compared with the following 
previously obtained estimates:l984-85 (40 cases per 
1,000,000 human years), 1985-86 (30), 1986-87 (25), 1987-88 
(38)~ 1"986-89 (32), 1989 (32), 1990 (30), 1992 17). Thus, a 
certain consistency is appar~nt in the 1984-1993 period, at 
least in the number of reported cases. In addition, since 
the lactic acidosis potential of biguanides has been heavily 
reported, it is lilely that undereporting should be of a 
lesser magnitude than on average. 

During 1993, France show only 1 case of reported 
hypoglycemia, suggesting that this particular side-effect 
may well have been underreported. Still, metformin -­
atleast on theoretical grounds --should be less conducive to 
hypoglycemia than oral sulfonylureas. 
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Other serious or severe reaction reports from France 
include the following: Jaundice (1 case), acute renal 
insufficit:ncy (1), pulmonary fibnrosis (1), and suicide 
attempts (5). The causality between metformin and the above­
mentionned adverse events is not established. The jaundic•E! 
was apparently due to cholelithiasis. 

The reports from the other countries are less complete 
and aophisticated than the French one, and do not reveal any 
novel finding. The following items may be of interest: (1) a 
report of a drug interaction between metformin and 
phemprocoumon (an anticoagulant), (2) a case of chronic 
vaginal candidiasis which improved after metformin 
withdrawal and recurred upon reintrodu.ction of the biguanide 
therapy, and, (3) a case of alopecia with no evidence of 
conclusive metformin involvement in its genesis. 

Safety Update 34, dated November 21, 1994 

This particular update lists and discusses in some 
length all the adverse events reported in the following 
countries: Australia, Belgium, France, Germany, New Zealand, 
the Netherlands, the United States (from clinical trials 
conducted in the country), and Sweden, through October, 
1994. As expected, the greatest details are available only 
from the French reports. In addition, fifteen published 
worldwide reports are appended to the submission, concerning 
the safety of metformin. 

A careful scrutiny of the supplied data does not raise 
any novel concerns with respect to the safety of the drug. 
Dr. I'nne~field's original safety review of the NDA had 
raised a concern about the potential for untoward 
cardic;ivascular effects for metf()rrnin. Outside experts (e.g., 
members of our Advisory Committee, representatives of the 
American Diabetes Association, and other invited experts, 
including Dr. TUrner from England, the monitor of the 
ongoing UKPDS trial) didn't se~'m to think that this concern 
was based on substantive data. This submission itself does 
not seem to support such conce:cns, nor does it allow it to 
be put conclusively to rest. We can, however, offer the 
following comments: (1) Sulfonylureas have been found to 
cause excess deaths during the UGDP trial and the l<.'nguage 
that has been introduced in their labelling, as a result cJf 
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that observation, is also present in the proposed metformin 
labeling; and, (2) the phase IV study that the Company has 
accepted to perform, on the suggestion of our Dr. Stadel, 
may well address this issue, though its main tocus is on 
lactic acidosis. 

The final recommendation is to approve provided that 
the company sends us a protocol for the study suggested by 
Or. Stadel and mandated by our J\dvisory Committee, and that 
the Company accepts a 1-year period for the length of that 
stu~y. 

' 

; 
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John L. Gueriguian 
Medical Officer 
11/29/94 

/1 

cc. 
The File 
Dr. Sobel 
Dr. Troendle 
Dr. Fleming 
Dr. .,st~-9-Ejl 
Dr. Gueriguian 

• 
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VIA FEDERAL EXPRESS, #129777n25 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

=::~ ~nd ;)rug Adr.iinist:ation 
:::;::= Hr:J-510 
.:..:-:=": o'l: Document Control Room #i4B-30 
~3~: =ishers Um3 
=i::": ::e, 'viD 20857 

.!.::e~::on: Solomon Sobel, M.D., Director 

;,•: l I;. ', : ·~. . 
. . .. ' . 

Division of Metabc!ism and End:icrine Drug Products 

,, ... 

February 23, 1994 
#17-94 

,( / ,.,, 
/t l-r.!:._$~ 

Reference: NOA #20-357 Metformin HCI Oral/Amendment #17 
Update on Safety Information 

-:-;::::=--

::'sc.- Jr. S:bel: 

=s:s·s:ice 1s made to our New Drug Appli:ation for Met1ormin Hydrochloride Ora! (#:?0-357), 
:_::;- ::ed to the rDA on September 29. 1993. 

::-: :;ed is an update on safety informa:ion, subsequent to our NOA submission on September 
2:0 • :::::::.i. n,.,Je data are derived Iron-: our long term, cpen-label safety study, ideri!ilied as U.S. 
~: c:: No. ~3-1C-6023 ('The Safety and Effectiveness of Long-Term, Open-Labeled Metformin 
Trea:ment in Obese, Nvn-lnsulin Dependent. Diabetes Mel .. !us (NIDDM) Patients--An 
Extension Study of Protocols #87-1D-C023 and #87-2D·6023"). - _,----------.... 
This study. which continues to_~e under ana~ described, in general, in Item 8. Sectjon 
o.5.31.1 (Volu~ OIJli=arJOD41fiigh OBA-00610) of the NOA. Also included were 
rarrc.:,ve summaries on all patients prematurely terminated for either an adverse 
2x;:is·:ence/intercurrent medical event or significantly abnormal laborc:.tory result and for all 
;;atie,ts wno haa died (Item 8, Section 8. 16. 1, Volume 1. 189, beginning on Page 088-29753). 



Food and Drug Administration 
CDER, HFD-510 

February 23, 1994 
#17-94 
Page 2 Attention: Document Control Room #148-30 

The current submission consists of the follOWing: 

PART 1.A 

Table I.a. 

Table l.b. 

Table I.e. 

PART 1.B 

A listing 1>1 all adVerse experiences/side-effects reported during the study 
(includin!~ those present at 'Baseline"), by both COSTART Body System 
and spec;ific events, according to severity of event. 

The numbers of patients reponing events in any COSTART Body System 
and the numbers of events within that Body System are provided, as well 
as the numbers of individual events. 

As noted on the page preceding this table, multiple episodes of the same 
event have been counted only once, listed according to the worst reported 
severity. (It should be noted that severity was judged by the individual 
investigr;rtor and no standard severity scale guidelines were provided for 
any event). 

This table lists those events, according to severity, which were thought, by 
the ir.dividual investigator. to have any relationship (possible, probable or 
definite) to study drug administration. 

The numbers of such patients reporting events, accorjing to COSTART 
Body System, and the numbers of events within that Body S~·stem are 
provided, as well as the numbers of individual events and their severity 
{listed according to worst severity, if occurring more than once). 

Th;s table lists those events which, according to the investig'1tor, were 
thought to have any relationship to study drug administration by event and 
by susp1icte_a relations!'!.!Q. As with "severity", the highest degree of 
causality was used, when an event occurred !T"ore than once with different 
investigator-assessed causality relationships. 

f ">jlendlx 5.9, Part 3 of 13, Electrolytes/Lactate 
(for Final Report ot Study No. 89-1C-6023) 

This listing provides individual patient electrolye and lactate values, as well 
as the calculated anion gap (one page per patient), for all enrolled patients 
in Study No. 89-1 C-6023, alphabetically by investigator and according to 
prior treatment group (i.e., tmatment group during the prior double-blind 
studies). 
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Food and Drug Administration 
CDEA. HFD-!i10 

February 23, 1994 
#17-94 
Page3 Attention: Document Control Room #148-30 

It should be noted that values given for Vis!: 1.00 may represent the Final 
Visit value from the prior double-blind study (Stud11 No. 87-10-6023 or 
Study No. 87-20-6023) or mav be a true 'Baseline' value (i.e., blCY.>d 
sampling while on no anti-diabetic medication or while on other anti­
diabetic treatment (e.g., open-label sulfonylurea], prior to enrollment in 
Study No .. 89-1 C-6023, if a !iiatus occurred between the two studies of 
more than two weeks). Thus, patients may have been on any of the 
lo!bw!ng regimen~ at the timo of that visit: metformin alone, metformin + 
glyburide, glyburide alone, placebo, diet on!y, other commerciaiiy available 
sulfonylurea, or even insulin. At the present stage of our analys;s 'JI the 
data, the precise information, relative to this visit, is not available on the 
listing. 

For your convenience, three copies (one ARCHIVAL and two CLINICAL) of this letter and the 
amendment are provided. Please provide one CLINICAL copy to Dr. Ronald lnnerfield. 

If there are questions relative to any of the above, please do not hesitate to contact this office. 

4 ·~ I 

GLD/AMG 

1 Archival Copy, 2 Clinical Copies 

Sincerely yours, 

LIPHA PHARMAC!::UTICALS, INC. 

,//'t() ( 
~~~ ... -~·· 

~ud L Daniel, M.D. \ 
Cha1rnan, President & 
Chief Executive Officer 
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Brue:"' V. ::it.1tdl't I. HD. MPH V \ 11 ~ \I ( \ I f'l 
Hedic"'l OfticAr!Epidemiolo~y ~ ~£~~ 

SUBJECT: Proposal for Phaee IV :O'lfety Study 
NIJA ~0-3b7 /G!ucopha.«e ( lllr!tformin i/Lipha Phart11a•:eut \cala 

l'U: ;-31) J 1 >01,.Jn ;":;•)!).~] • !11 t 

'[lirect.nr., IJlvisi .. >11 C•( Me!.abc>lism •'• r:ndcocrint-: urutt f•ruct.1r:t:o<. 

'l'he tit vi f: ion h"tl'I rec-<> i ve.J "' •. tr·-:;, t 1, pr'.•~·.:.e.h J. fr~·m Li Ph<!! for '~ Phac•o'I 
IV l:>atety ::itudy ot "'"' t. tormi n t a_ttaclll!.~nt::.J; • in r"'eJ>Onse t.o thP. 
Divieion ·s lette1· to Llph>:1. 1:.f :::~ .July l~S4. requt:istin!l such ;., 
Pr•lpudcd. I !!t~QlfilJ.L.;i; I. 

Lipha"a draft propoeal'is dated 31 August 1~94. However. l did 
not learn of thf! doc\lment ·fl "'':i~t.il'lnce until 20 Septemb,..r. when 
Hi-. John i:ihort at5ked me it I h!Ad reviewf'ld it. l replied that l 
W<!t!!I unaware of t.hd draft. pr .. .-.i:;oocto l. anti Hr. i:>hr,r~ offered tr1 
provide a copy. I t·ece i verJ a .:opy fr·()m lir. Short later on 
20 S"'ptember-. wit.h ..,.. nr,te thi;l. h"' .-<1l•ld n<Jt. fi.nd the archl.val 
<:opy, and hod 9bt.1dr1ed anot.11er by ftox from Lipha. ( At.tti.ehMnt. ..i3 1 

11, 1n.· ..... 1s:·.lt;i•·,,1 .. : .. Ii~ ·;t· ,J:~ ;.t· .. ;· ..• ::;1: _, ~·-,.,, Ll~1t,r.1 1 f; ~::~Lt ·e:-:;.·l~n~t.")T·:.· 

~nd J.•t-ovidel!l fl we-ll-co1•si .. Jf<r·o::t ttp~·1'<1r1•:h, <•n ~ pt·ellmin!try haesie. 
v, e'l<.~h of th"' five- is:;:ul!'~ :.1.:,t -:•r"' :~ptl~lfied •.:in Pltile :; <.f t.h.., 
[.•1 v ifl ion· i-. 2!-1 ,Ju l:v Lett.o!Or .;.~: 111! !.1111 inn:iurt.'\rit. t'lr a "P.111ti.~t'actory" 
Pl·"'"' .. IV :'a.ud\· p1·c.! •l<'•·,J. i.•.: 1·"'1"'"'P."nt .. !tti""'n""21e, cun:fr>undln~. 
"':iw"r. v'tlidistj(Jn. 'tnd t.ira..,lia•:P.!!'. l 1 .. hioc-e1'01·A r•fl<;Qminen<l l~hl'lt: 

~ All i;lldl"ll.'tl u1~•::t.lf1J;. l-e- s ;l",1~o:uld.i 3rl'lV•.•?•1ir:~ .;.ipJ.-f'IJJ.t'•ibt6 
~tllol:'l' ll".Jm L*U·:LtP ""d th~ lJlvi:!.lirm of Bimnetrif:!I, !'or 

l'"'\'iew 1·1t t.he· (.i\'.·h•~ dr"!•t' J.>t' .. ;•oE:.":11, t.t i'l"'ntit'v \!!"''•"·°' 
t')f• dj~~u~~i1.11l w: th L~JJ••~ ~·r·i:·1· ~) i.ipt1"'1 ·s ,11UIJrni~si1;,r1 

•.,i: .o;in '>r: lufl l .J.; '·"' i J r.J i.11·~t.•)<:•:.i I .. 

',. 

:~ ! A subs1tQ\utnt meet 1111 1>e PJcheduJ.ed wi t.h Lipha. tt> d lsousa t,hft 
iesues ideut.i !lflld ll• t.ht> 11\eelin~ dee<~rlbed unier t 11 •bove. 
( l·li.'hli h'la requested eud'I •\ n1.,t1tina. <Jn i:on~e :? of t.he cov .. r 
letter for- th"'' ~H A\1)1.Hst dr·1t.ft. J.oropol!l<tl riub1111a,sion. 1 

31 Formal wt·t.ttftn r11vlP-w b"' ."l<.•lic't~d iroai 'In ~!J 1.l!l/' :Panel of 
expert.e. ot the .'.lctuAl det.1< il"'d J.orutocol submitted bv Llf.h1& 
aft.~ r th~ 1n..:t-A t i tl;/ .J.-...~,-.... ~ :- .·;., t 1111 i···r- t ::.: ; .-.t-.11·.·1e. 111 •1•9:'t ••• , r.~f~tlt.·~ 

w i t)l t.h., vroc11<du1·"'s d~.-ca· ;.t...,.J 01:»P"1.lite l .:ii the Viv l11ior1 ·a 
:::9 Julv lf!t'..er. ;r. 

cc: 
NOA 20-357 
H1.-11 blO/FleminaA/Gueria\1i.anJ/ShortJ/S~el8 
HFD 730/HarticelloD \ ' · · 
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EMC'RANDUM DEP!'~TMENT OF HEJl.LTH AND !HJ'-~! S;:RVICES 
PUBLIC HEALTH SERVICE 

DATE: 

FROM: 

SLBJECT: 

TO: 

OEv 2 9 !99~ 

FOOD AlilD DRUG ADMINISTRATION 
CENT::,:;, FOR DRUG EVALUATION AND RESEA.~CH 

Gregory A. Burkhart, MD (HFD-733) 
Epidemiology Branch 

William R. Fairweather, PhD (HFD-715) 
Chief, Statistical Application & Research Branch 

K::l-. 20-357 Metforr..in 

'!he File 

This memo deals with statistical and epidemiological issues that 
havt! <::!:i.sen !"egarding the ana:!.ysis and interpretation of deaths 
observed in clinical studies of this product. We reviewed the 
fcllow~r.g documents: 

- or. Stadel's memo "Death Review - NDA 20-357 ... " dated 
May 18, 1994 

- Dr. Innerfield's Medical Officer review dated May 19, 1994 
(safety section only) 

- Dr. Innerfield's Memo to File dated July 18, 1994 
- ;:::?:". Stadel• s memo dated 1\ugust 18, 19 94 an:i reissued 

.S ~pt2::-.::c1- 9, 199~ :-e.:;1~cnding :;o D::-. In11.zr:ie:C!' ti July :e 
i1emo 

T:1e pu:::pose cf our review is to evaluate the approp:::iateness of 
the sl~~istical and epidemiological methods used by Drs. 
Inr!t;rf ield ar.d Stadel in their analyses cf the number of deaths 
dc~~~g ~etfo~~in's use in clinical trials. It is not an 
i:-.:iepe~::ienr: !"eanalysis of the original data. .. . .. ' 
!1u. :;!:arc ... :!ld 

Study lD was a 29-week comparison of metformin to placebo, and 
143 and 146 patients were randomized to these treatments, 
respectively. 

Study 20 was a 29-week comparison of metformin (210 patients 
randomized), glibenclamide (209) and metformin/glibenclamide 
(213) . 

Study lC was an open enrollment continuation of both lD and 20. 
!n ::his study, al: '.'lei.er.ts received metforrnin and some also 
received glioenclam1ae. Study lC lasted 4X29=116 weeks. 



NDA 20-JSi Metformin 

overall, 20 deaths oGcu:.·red in the studies contained in 
NDA 20-357, with 

1 occurring in Study 2D, 
6 occurring in Study lC, 
2 occurring in other controlled trials - one on glibenclamide 

and one on metformin/glibenclamide, and 
11 occurring among 4,J74 patients in France in a atudy 

comparing metformin to metformin/•ulfonylurea. The focus of the 
document• cited above was primarily on the 7 deaths that occurred 
in the 2D and lC studies. 

Ttese ~ deaths all occurred while the patier.ts were rece~ving 
eit!'".sr ~etformin or metformir./glibenclamicie. r'ive of the C::eaths 
were d~e to cardiovascular events. ~here were no deaths among 
patients who received only glibenclamide or glibenclamide 
:ollowed by any rnetfor~in. Also, all deaths occurred to patients 
criginally enrolled in 2D; no patients in either treat~en~ group 
of the lD study died. The patients in lD had leas advanced or 
less serious disease than did those in 2D. 

ApproxirnateJ.y 210 patients were entered into each of the three 
treatment arms of Study 2D (Table l). A relatively larger 
~roportion on the metforrr.in/gliber.clamide combination completed 
atudy 2D. Of those who completed 20, approximately the same 
proportion entered lC (Table 2). By design, all patienta in lC 
received metformin. 

- rs an Intent-to-Treat analysis rnea~ingful? 
- Sh~uld the lD and 20 patients be pooled for analysis? 
- Ar,~, external c~m:rols necessary for the interpretation of 

these observed mortality rates? 
- Are analyses of si~ple proportions ~ear.ingful? 
- vie:::<: statistical analyses correccly pe::::orrned? 
- W.rs.the studies large enough to pe:::~it a mear.ingf ul 

assessment of deaths? 

J;ntent-to-Trtat 

Dr. Innerfield evaluate• the survival of the patient• in the 10 
and 20 studies in accordance with their original randomization 
either to any metformin or to control - an Intent-to-Treat (ITT) 
analysis - despite the fact that after the initial 29-week 
period, all patients who continued into Study lC for possibly 
another 116 weeks received metformin. He states that the 
difference in proportion of deaths between those randomized to 
a:-:y ~·)~ :orrnin and these randoriized to 5!: it;e::clamide at the 
beginning of 10 and 20 i4. ':i.SQj.fj.ca.nt &t,~lJ.' ··Pc. OS '·1evel. 

• .,.• ,.~' '-.:··- c-: .. · _.\'.~-·- • >~;:',·.~.·~~.~ ... 1~,:.·.·,·-~"]_' ··,·?~ .\~ •' ' 
... ·-~.~- . -- ~ -

·.·-. ;' ·'· _,Jli ~ 
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Jr. Innerfield's choice to analyze Lh0 patients in :c based upon 
th.ir i::icial assignment in lD and 2D is~~res their expos~re to 
met£ormi:1 in lC. In fact, patients nominally assignee to the 
"control" group actually received about 4 times as r.iuch exposure 
to m2tfc::-~in as to their control medication, not counting any 
concomitant glibenclamide they received in lC. 

Bec.:iuse of the study design, there are few statistically valid 
comparisons available fr,1rn the 1D/2D/1C study. 'I'he ITT analysis 
is possible but doesn't reflect the actual experiment very well. 
Dr. Stadel r·ecognized these limitations to the :::TT a!"lalysis and 
prcpos~~ or ccniuc~ed alternative analyses. 

Dr. Innerfield pooled all o: the data (564 patients randc~ized to 
ar.y met :o::-mir. in lil or 2D vs 354 patients on any co::trol I , 
al~hough ~here appears to be a different lave~ cf risk be=ween 
patients in lD ar..d those ir- 2D because of the different e::cr~r 
criteria. 

Dr. Stadel did not combine patients fro;r. lD with those in 2D, 
focusing only on patients in 20 followed into lC. In our 
opinion, Dr. Stadel's approach is more appropriate i:. this case. 

Exter.1al controls 

~~e 01~~:· ~'~:i~ ccxparisons available ~ro::: =~2se 3t~~~es ~~~ 
linited ~o SL1dies 10 and 20. In fact, this cor.iparison c'.Jes not 
yield ~ 3ignificant difference in mortality because cn~y c~e 
death occurred during this period. 

There is no ir.ternal control grt.)Up for tne lC study because 
e:-:p2:rie!:c2 on lD and 2D helper} determ:.ne \l-1ho was a·v·o:.2.u!:)ls for 
entry ir,~c lC. This could have biased the entry criteria ~or lC 
::..r. wayt1 t<~t are unpredictable. Ho\\"ever, the data 0£ these 
~tu·iies provide one or more cohorts cf experience on ~etfc~min, 
fer dur2:ions of four or five 29-week periods depending on 
whether. the patient was initially randomized to any metfor::1in. 

Because lC provided no comparative data, historical mortality 
rates may be more informative as a meanE: of comparing t:,e 
observed mortality during metformin exposure. Investigation of 
the ir.ipact of .such issues as sequence of exposure, an increasing 
hazard rate with time, and cause-specific mortality would require 
more data than available in 10, 20 and lC. 

Ir. Sta1el att~ib~tes tte increas~d i~cidence cf dea~~ on 
mecfor~1n to selection bias because the proportions e~tering lC 
a~ thcs3 ~andomized in 20 are different. However, as show~ in 
Tables 1 and 2 this difference is mainly due to the C:.iffe:::-ence in 
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propc!'."t.i or1s cor:ipleting 2D. D::-. Stadel C.oes n-:Jt go fa~ enoucr~ ir.. 
supporting his conJecture in that he did not evaluate the -
available demographic data at the time pointi:· of interes':. 

;>.s a l':ay cf assessing the impac'.': of !':l:::tformin ·?.Xposu::-e, we 
believe that Dr. Stadel should have extended his discussion a~cut 
the c::;DP '.:'.o:::-tality findings. Given a mear- age c!: 50-55 and 
slightly more females than r;1ales, one would e;~pect 4 -5 deaths 
during metformin exposure in 2D and ~C based upon the mortality 
in the general population. The UDGF data ?:light have provided 
;JO~e :.r::::cr!::atic:i rega~d.i..ng expc~te:: :r.c;:-t.;.::..ity. 

There w~re a substantial number of dropouts from eact of the 
treatrr.ent g~ct!ps, so that the numbe!:" a!: patients exposed is :iot 
ccnst~11t. .l\. li::s table anal!lsi;~ is f.';·::lYE &pp.r-opYiate than 
ccrnpari.son.s o: simple propc:rtic~1s tl::de2-"'" tht:!.3e ci:?:"curr.stances. 
Ccncentr.:::.ting or: the simple cor.:parison between the 7 deaths among 
11 metformin 'j pa'.:.:.en~s versus O deaths a!!lc~;r 11 control" patients, as 
Dr.· Ir:~e.t.-fielC, d:..d, does not provid~ 2 corrc:::t esti:r.a':.e of 
vari~tion and therefore does not prov:de a ~orrect assessment of 
statistical sig~~ficance. This point ~s ~eas ~mp8rta~t perhaps 
than the fact that 6 of the deaths occurred when there was r.o 
longer an appropriate control group in tt,e study. 

\Ve \ve:r-e unable ::a reproduce Dr. Innerfie~C.'s life-ta.~:!.e ar..alysis. 
!le nay l~ave t:.se..:. the person-tir..1:! re:na:..n:.ng as the pe~son-time at 
risk.. The c:.p,:-rcpriate denominator is tl'le persc!'l-t:ne ohserved. 

D:r-. I~~erfield ~ses vario~s confidence coefficien::.s {99%, 95%, 
90%) ~~ his cc~;a~isons, appare~tly try~~3 to show with what 
contiC.ence e1.c!: cor.:parison is scat:..stical::.y s:.gnii:ica::.t.. One 
gene re.'!. 2..y "'f~:<es ~he level of co:nr: 1cen::e ::ies!.red a::d tl:en 
calcu:ates t~e =cnt~dence ~ntervals fer the spec~f ied level o!: 
confidence. 

Both Dr. Innerfield and Dr. Stadel make some comparisons among 
the three 2D/1C treatment groups by comparing proportions two at 
a time &r.d by using statistics which do not account for the 
multiplicity of ccmparisons and the lack of prespecification of 
the comparisons to be made. A more appropriate approach for. 
comparing proportions in three groups would be to use a chi­
square test, as in Tables 1 and 2. 
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Size of studies 

Dr. In•1erfield notes that failure to observe any deaths in Study 
lD ma' be du.~ to lack of power (ie, small sample size fo:: an 
event of such low probability of occurrence) . Indeed, the total 
:mmb~r of patients in each treatment group was very small, 
espf;cially considering that the product in question is related to 
p~enformin, that it will be available after marketing to a large 
nurnber of patients, and that there is interest in a rare event 
(c:eath) as an outcome variable . 

. '~oncl. 'Ll.S ions 

::... Studies lD and 2D were not designed to detect an increased 
risk of mortality associated with metformin use relative to a 
control group. Each study was underpowered from a sample size 
perspecr.i-.re to coatrast rr.etformin mortality with that cf the 
::::ontrol groups. 

2. For the observational continuation of these studies (lC), 
there was r.o ap]Cropriate control group avc:ilable against which to 
contrast the mortality experience in patients ou long term 
metformin therapy. Thus. the deaths on Study lC may or may not 
be 1•11usual in number. The validity of the compa:>'."ison of the 
number of deaths among those initially randomized to any 
::!etformi!l to that among those initially randomized to the control 
.:.s suspect. 

-· Because of the differential duration of patient exposure in 
each study, appropriate statistical methods to estimate incidence 
::-ates, ::c~pute confidence inter,1als and to cctr.pare incidence 
::-a~es regilire adju8tme~~s for exposure duratio~, especially i~ 
pooled data fror. several sources are used. Dr. Stadel's analyses 
a!'"e :.~1t.:.s ~01-e appropriate:! for this pu::-pose. 

':'he co!tc lU6 ions reached lJy Dr-. In!1.eYfeld V.'i tl-: regard to est.i~a ~es 
a~d =~~~?risons cf mortality risk are suspect ~ecause of 
.:.nattencion to the three points stated above. 

The conclusions reached by Dr. Stadel with regard to comparisons 
and estimates of risk are more appropriate because his review 
recognizes the impact of the study design on the limitations for 
causal inference and his methods of an;i.lysis '.'tore appropriately 
accour.t for the study design and exposure patterns. 

The major limitations to drawing any inferences regarding 
increased mortality risk are the small number of patients, the 
s~cr::. C:\..L!.-atior1 cf expost~:ce a.r.d lack of ar1 approp!."iate control 
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group. These studies are simply inadequate to fully address the 
queEtion, and further exte~nal sources must be sought for this 
infort~ation. 

I ' . ' . I' ' i 
{ 

,A • l 

L( .. l-lU.1.1::[ " --(a.[t..£,"'LC(tl{. :... 

Gregojy A. Burkhart, MD William R. Fairweather, PhD 

Concur: 
-~/}/}/~ . 

/~ ~ r~ 
Robert T. O'Neill, PhD 
Acting Director, Office of 
Epidemiology and Biostatistics 

cc:HFD-520/NDA 20-357 
HFD-715/Dr. Fairweather 

'1!FD-733/Dr. B_urkhart 
HFD-710/chron 
HFD-500/Dr. Bilstad 
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METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

2.8 Summary of the Clinical Data 

2.8. 1 Overview 

2.8.1.1 lntroductJon 

Guanidines have been recognized for their ability to reduce blood glucose levels 

in animals since 1918. Mettormin hydrochloride, (Glucophagee), a metabolically 

stable disubstituted biguanide derivative of guanidine, was developed in 1957 by 

Aron Laboratories in Suresnes, France. Initial preclinical and early clinicai studies 

of mettormin were performed primarily in France, while in the United States. the 

monosubstituted b1guanide. phenformin, was developed. A third biguariide, tile 

monosubstituted buform1n. was described shortly thereafter. but has had minor 

clinical usage. 

l '.~ I 

The introduction and clinical use ot biguanides followed closely upon that of 

sulfonylureas, the other major class of drugs for the treatment of Type II non· 

insulin dependent diabetes mellitus (NIODM). In the U.S., only the biguanide 

phenformin was developed. being approved for clinical use in 1959. In contrast, 

in Europe and elsewhere. all three biguanides were eventually developed. 

Glucophagee brand of mctformin became commercially available in France and 

in the United Kingdom in 1959. in Canaaa in 1972 and is currently marketed in 

more than 80 countries, including countries toroughout weste:rn Europe, the 

• 176. 02 0001~17 



METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC .. 

ITEM 2 - NOA SUMMARY 

Scandinavian countries. Australia. New Zealand, most of the Mediterranean and 

Middle Eastern countries. Africa, South and Central America and elsewhere. 

I •• • 

The reputation of biguanides became "tarnished" during the 1970's when an 

association between the administration of phenformin and the occurrence of lactic 

acidosis was identified. This led to the withdrawal of r;0mmercially available 

phentormin in a number of countries, including the United States in 19Tf. In 

contrast, Glucophage (metformin hydrochloride) has never been withdrawn from 

the market of any country for either reasons of et!icar;y or safely. As pointed out 

by Steme and Jur!ien, it is a •mistake to mingle all the biguanides." (see 

reference 9, Item 8). 

Extensive worldwide experience with metformm has been gained over more than 

a quaner of a century. Considerable domestic and foreign clinical data are 
-

available which attt!st to both the safety of mettormin when used appropriately and .. 

its important role in therapy, particularly in the treatment of the obese. non-insulin 

dependent diabetic. 

2.8.1.2 Clinical Development of Metformin in the U.S. 

In the mid· t 980s lipha Pharmaceuticals. Inc. initiated preliminary ::>lannir.;;i fOr itS 

.U.S. clinical development of mettormin and on February 24, 1986 an IND 

application, together with Phase I study protocols, was submitted for oral 

02 000178 -1n. 
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metformin hydrochloride and subsequently approved by the FDA's Division of 

Metabolism and Endocrine Drug Products (IND #27,966). 

on.:May 29, 1986, a meeting was held with the Division and Lipha, at the 

Division's request, to discuss the overall plan and direction of metformin 

development. It was agreed at that meeting that. subsequent to completion of the 

Phase I clinical pharmacology/mechanism studies, Phase Ill-type studies could 

commence (FDA Meeting Memorandum. May 29, 1986). 

On December 3, 1986 a second meeting was held with the Division and Lipha, at 

L1pha's request. to discuss Phase Ill protocol designs and efficacy endpoints. 

Suggestions from the Division were received and this resulted in Lipha's 

convening a group of clinical experts in diabetes in March. 1987, to act as a 

Steering Committee and provide advice to the company regarding the optimal 

i;irotot:OI design, target diabetic populations. appropriate ciinical endpoints and 

recommendations regarding potential clinical investigators. Consensus was 

reached by the Steering Committee members on the design of two major studies 

invoMng obese non-insulin dependent diabetic subjects (U.S. Study No. 87·1D· 

6023 and U.S. Study No. 87-20-6023). An additional recomrr;endation was to 

employ a central laboratory for all blood and urine analyte me,asurements, so as 

tc avoid difficulties in interpretation of results due to differ~1g methodologies. 

normal ranges. etc. This was thought to be particularly important for such key 

analytes as glycosylated hemoglobin and lipids . 
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In March, 1988, the first patil:lflt was enrolled into Phase Ill Study No. 87-10-6023 

After additional written communications with the Division regarding study design. 

Phase Ill Stu_?y No. 87-20-6023 was initiated in Sept., 1988. These two P,h@~e Ill 

multicenter. randomized. double-blind, controlled parallel arm studies were 

completed. respectively, in May and July. 1991. 

An additional meeting was held between Upha and the Oi'.lision on March 22. 

1990 to discuss various perspectives as to the appropriate maximal doses to be 

used in long-term rodent carcinogenicity studies. lipha complied with 

recommendations of the Division with r~ard to these studies. 

Finally. a pre-NOA meeting was held between Upha and the Division on July 8, 

1992, to discuss with the Division the proposed elements of the current metformin 

NOA. Preliminary results of key efficacy and safety parameters from the two . . .. . 
pivotal Phase Ill mel1ormin studies were also provided by lipha at that time. The " 

present submission is in accord with advice received from the Division at that 

meeting with reference to such areas as the phraseology of the Indications and 

Claims section of the metformin Package Insert, inclusion of a comparison of 

metformin anc phenformin and the related issue of lac:ic acidosis. analysis of all 

relevant safety issues, efforts at appropriate subgroup analyses and the inclusion 

of final reports cf both rodent carcinogenicity studies. 
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2.8.1.3 Organization and O..ign Feature• of MeHormin Clinical Studies 

Since the first clinical report on metformin in 1957, cumulative, predominantly 

fore19n, published experience has amassed which provides information on large 

numbers of diabetic (and non-diabetic) patients of all types. This has helped to 

empirically establish precedents for the clinical use of metformin, including 

administration, dosage and therapeutic indications. This same clinical experience 

over more than thirty years has simultaneously helped to more clearly define 

metformin's safety profile. particularly with reference to the stability of incidence 

of lactic acidosis. 

The metformin development program pursued by Lipha Pharmaceuticals. Inc. has 

been designed to verify perceptions regarding metformin's usefulness. through 

carefully conducted controlled studies. as well as to identify and fill any yaps in 

ttie ~stent clinical (and pre-clinical) information base. . . ... ' 

Clinical Pharmacology: 

The objective of the U.S. clinical pharmacology/pharmacokinetic p;·ogram carried 

out under Lipha's IND #~7.966 was to supplement and provide information in 

some of the important areas that had not been previously addressed during the 

mc~e than thirty ytars of clinical experience with r.1etformin. 
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Phase I U.S. studies sought to further define the mechanisrr. of metformin's blood 

glucose-lowering effect. through open-labelled, before/after type studies, with 

emphasis on clinical research techniques for assessment of metformin'~ Ettfect:I 

on parameters of carbohydrate and lipid metabolism. 

Among the other areas addressed were dose-response assessment, with 

comparison of ph.armacokioetics and pharmacodynamic effects of various 

clinically relevant single doses of metformin, in a single-blind, placebo-controlled. 

four-way crossover study of the 850 mg dosage strength (U.S. Study No. 89-12-

6023) and a double-blind, placebo-controlled, four-way crossover study of the 500 

mg dosage strength (non-U.S. Study No. MET/GB/89/HOCKA). These formal 

pharmacology studies were supplemented by information from the two U.S. Phase 

Ill pivotal studies, gathered during the dose titration phases of these two studies. 

.. . ... 
Additional areas addressed included: 

• a comparison of metformin pharmacc.kineties in diabetics vs. non-diabetics 

(U.S. Study No. 89-12-6023); 

• a comparison of metfJrmin pharmacokinetics following single doses of 

mettormin vs. the final dose of a multiple dose phase (U.S. Study No. 89-

12-6023); 

• the relative bioavailability of various formulations and dosage strengths of 

metformin (U.S. Study No. 89-11-6023 and non-U.S. Study Nos. Simbec 1 

and 2); 
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• the effects of food vs. fasting on metformin pharmacokinetics (U.S. Study 

No. 89-11-6023); 

• the effects of aging on mettormin pharmacokine\ics (U.S. Study No. 90-13-

:: 6023); 

• various drug interaction studies, selected on the ::>asis of drugs most likely 

to be co-prescribed in diabetic subjects and including a sulfonylurea 

{glyburide). an H2 receptor antagonist (cimelid1ne), a calcium-channel 

blocking agent (nifedipine). a P-adrenergic blockin11 agent (propranolol), a 

non-steroidal anti-inflammatory agent (ibuprofen) and a loop diuretic 

(furosemide). 

Controlled and Uncontrolled Clinical StudieJ: 

Two pivotal controlled clinical trials conducted in the U.S. (Study No&. 87-1 D-6023 

and 87-20-6023). each of 29 weeks treatment duration, bear the prim!iry 

s~JPP.!?'11ve burden for the efficacy and safety conclusions of metformin therapy. 
.. '~ I 

These studies fulfill the statutory requirements for adequate and well-controlled 

trials and are defined as Category I studies. 

Botli studies were prospective. randomized, double-blind, multi-c.enter, parallel 

arm studies, comparing the effects of metformin vs. placebo in a population of 

NIDDM patients unresponsive to dietary management alone (Study No. 87-10-

6023) or of metformin monotherapy vs. glybunde monotherapy vs. metformin plus 

glyburide in a population of NIDOM patients unresponsive or no longer responsive 
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to maximum dose sulfanyUea (Study No. 87-2D«Q3). In Study No. 87-10-6023. 

the 850 mg ctosage strer.gll1 d metfonnin was uled, while in Study No. 87-20. 

6023, the. 500 mg dosage strerigth was used. Bl>th studies had a dose titration . .. . . 
period. folh,Wed by a maintenance phase. with <1 total treatment duration ot 29 

weeks. To~ether they involved &21 randomized NIDDM subjects. The primary 

analysis of thtise two Phase Ill stuc.~as involved th·3 intent·tO·treat population. .~ 

open-label. uncontrolled safety extt'nsion (Study No. 89-tC-6023) of these two 

studies, has rectntly been complet~. 

In addition. all studit:'S known to have b1~n o.')Clducted by the parent company 

Lipha S.A. and/or its subsidianes from the timt of its acquisition of Aron 

Laboratories. were reviewed from the perspective of study design, objectives. 

availability of case report forms, completion ~itatus and ability to audit the data 

base. Based on these considerations. ten of 110 nor-·U.S. studies were labeled 

-as Category II:- ·Although these studies were not iJesigned with stringent , 

regulatory requirements in mind, they, nevertheless. satisfl1'!d quality assessments 

and criteria consonant with objectives sought for m<attormln vnd are integrated into 

tt1e data base generated from the above-described category I U.S. studies. 

Seven of the ten non-U.S. Category II studies were prospeetive, randomized. 

parallel arm controlled studies, comparing the effects of metformin to either 

placebo (three stUdies), active treatment (three studies: vs. the sulfonylureas 

glipizide, gliclazide or glibwleiamiJe and glibenclamide plus metformin). or diet 
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alone (one study). Six of the seven studies involved patients with NIDDM whereas 

the seventh study involved patients with impair"~ glucose tolerance but with 

f~sting normoglycemia. The studies varied in dura:;on from 60 days to one year. 

TwO:open-label. uncontrolled Phase IV post-marketing studies (of 4 months and 

6 months treatment duration. respectively) were also included because they 

involved approximately 8.000 diabetic subje;ts taking eithM metformin alone or 

metformin plus a sulfonylurea. The final study was a controlled pharmacokinetic 

and pharmacodynam1c study involving NIDDM subjects. mentioned above 

(MET/GB/89/HOCKA). Data from these studies were re4'nalyzoo by Lipha's 

designated statistical group, ap:>lying the same statistical approach to these non­

U. S. studies as to the U.S. Category I studies. 

The remaining 100 non-U.S. Lipha-sponsored studies have been classified as 

Category Ill. Approximately half of !hem are clinical pharmacology studies. 

"lth~g.h these studies are deficient on the basis of one or more of the major 

assessment criteria m.'3ntioned above. and therefore are not integrated into the 

database, they art, nevertheless, iocluded in Item 8 as supportive data. In 

addition, all Category Ill studies have been carefully reviewed for safety-related 

information and for serious adverse drug experiences and narrative summaries of 

the latter have been included in the Integrated Summary of Safety. 
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lntnrlt!d Symmtrv of Slftty: 

The integrated sunmary of safety (ISS) was compiled from Ultee data bases: the 

U.S. Phase Ill Category I studies, the seven non-U.S. randomiZed, controlled . .. . . . 
Category II studies, and the two non-U.S. Phase IV studies. In addition, 

results/findings from published and unpublished reports, including post-marketing 

pharmacovigilance. arcs discussed in the ISS. 

For the U.S. and non-U.S. randomized studies, all patients who were randomized 

to receive study medication were included in the demographic. patient disposition, 

and dosage summaries. For these studies. the safety analysis was carried out for 

the intent-to-treat (Ill) population, i.e., all patients who re-.:eived study medication 

and were assessed for safety. In .. 1e case of a patient randomized to a treatment 

group but with no (or insufficient) medication records. it was assumed that the 

patient actually received study medication. For the non-U.S. Phase IV ~udies. all . 
patients \\tlo Were enrolled were included in the ISS. The numbt.'f:> of patients·· 

reported in the ISS (safety analysis) are listed below in intext Table 15, page 186. 

Drug exposwe data for the ISS were integrated into a single data base and 

analyzed with respect to this large. combined patient population. Drug exposure 

was analyzed with reepect to number of patients and ler.gll1 of exposure time. 

Each study population was broken down in terms of number of subjects treated 

within a defined dose range. For the U.S. CateQory I studies, mean total daily 

dosages of mettormin are also available. Precise drug comptiance data was not 
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llllEDP ._ti of MAI.A (lletf-ln--lated Lactic Acldosla> thru 3/9/94 ·46· .. ,, ..,., Death 

/547 y 

/667 

""' 

/GIA·Z 
1132.35 
c 

/432 

Cr pll 
............. ..... 

1.6000 

2.4087 7.370 

8.3000 6.l!IO 

2.0000 7.1.., 

1.9600 7.230 

pCllZ 
.......... 

20.24183211 

26.8534441 

17.0000000 

17.0000000 

• 
'" 

llC03· Lactate Sex Dose 
............... ........... . .. . ............ 

~ 11.000 " 2550 . 
. 
• 

11.6000000 

5.0000000 

5.8938625 

6.9300000 17.200 3400 

Rx Dur•n 
In DllYI . ........... 

1000.00 

730.CO 

Age CoStort Cone .. ,aevti11i1 Loe . .. ········-············ .................. ··~··········--·········· 

59 .ctdolta, lacttc; Sewrol ourglcol FR 
com; death: • lnt.,._,tlons for 
dyopopolo; -.1.-ldltio.• 
h-l•lyofa; 

64 aclclosl1, l""tlc; 1 ll Of"ll' I nol; Abdo91nol polno •> dx 7 ,. 
de•th; dyapne•: digoxln; Ill ·> d/c orel 

enoloprll; ontlhypoglyc•bl st•rt 

f~~,,..••: l11111lln ·• reatort c•sl 

gl lber.cl•ldo; llfit!~lye•fc1 ·> 

prozosln; "auddoft aggr""" t I or. of 

trimer .. ,.....l lnauff lclancy" ·• 

lactic acidosis and deoth 

75 acldosl1, lactic; gllclazldo -lbol le acidosis p - flt . 
.,,,1 .... ophy; cloath; .,,,1ogrophy. lletfcrmln 

dlff .. 1 lntr""8sculor 1 .... 1s signlf lcently 

C091Ul1tton: •l-ed dHplte 
hlllOdlolyols; ronal hlllOdlolyolo x 6. 

failure; shock Erdotoxlc shock c DIC end 

dMth. 

80 Kfdoal1, lectfc; Viet N. Thnfa Nod (fac, ,. 
brtdycardla; doeth; Noel Parl• Ouest) 1978, 

obtindatlon; 1•55 (ICA•490) 

pol-; shock 

66 lbdoltlnel poln; 1tenolol; PT 271; bfllnbln 35; hx ,. 
acidosis, lactic; ••rbut•ldo; poncreetltls; 

COlll, hep11tfc; dtaith; pentoxYP,YIUne hyperter.olon; bloddor 

ethanol! ... ; 
.{ 

... l ftht .. ;e .. Death : 
I • 

-"";.>:--~ 



DIBP hpof't9 of MLA (llctf-.1,,._lated 1.ectlc Acl..,.ls) thru 3/9194 •47· .. ,, .... - Cr "' -- la Dur•n 
llCGS· Lectete Sell - In D8\19 Age CoStart Cane la a...i111 

...... ..... ········ ..... .......... ·········· ....... ... ........ ........ ... ····················· ···••···••···•· ······~~---·············· 

llM·2 

··" 

,. .... 
1 

1 

• 
6.710 B.llDDDDDD 4.~?5 39.DDO 

1.17'6 7.1111 10.400 F 

24SDD 42.DD 

l50 2.00 

..-1a1ysls 

JI 8Cidolf1, lactfc; 

...,fl: COM; doth; 
dlpreuion; 
ethanolt ... chron!c; 
1-tlon. suicidal: 
perltOflHl dlalyals; 

llh'>Ck 

70 pain; acldoalo, 

lactic; englotrephy; 

COM; DIC; 

ipl,,_1_ lr'.....,..lble c!Hplte 

"-'lil\yals 

oplp;-1; 11-U et al, llGN. 

phsnoberbl tel I',._ llodlc. 5:261, 1976 

entlthl'Olbln Tait., <'ff lnsul In and put 

tt l: berfplex: onore1 _.:. C• 

1llbancl•I•; e·~I • of 5 .Jntl;::! • 

LOC 

Fr 

Flll 

, .. , hepatOl'INll oyndr-: I-Idol A!WIOlf'tllhy for - f~ 

M7;• ..... 
S> 

19&·2 

m.• 

... 
t1 

1.11611 '·"° 16.61Dm 7.10>0000 11.500 tSDD 

25\ID 

• 

.---~ .. ·f.~.~:.: 

lhock; tr--fnne 

•\-tlono1 l'INll 
failure; 

... 64 acl..,.ls, lactic; 

.. th; dlarrfloe; ........ :-...: 
f-; hypotenolon: 

!¥11'1a; .... 1 .... ; 

v.ltlng 

240.00 52 7acldoolo, lactic; 

.. th; di..,.,,..; 

.... I•;-• 
w.ltlng 

.,.,_,_ 

dl1ltaln; 

t...-t•; 
gllbancleml•; 

. 
".l 

I .. 

,:·:~ti:;:~- ;i-' 
. ..,, . '··"''"'' 

• 

...-.t""""lc ulcera. 

Ltllach M; Ol- U; 

Ugolftr!'< ·~· 152: 
2511·12, 1990 

refuMd holpltallutlon 

,. 

flC 



- ....,ta of MU (llotfOl'llfn--1.ced Lectlc Acldotl•> thru J/9/94 ·'8· 

... ,, Ille Dur'n ........ Cr Jiii ,,clll2 llCllJ· Lactete la D- In Dara Ate CoStart Cane Ille a...i ... Loe 
• .......... . .... .......••• ·····-···- ....... . .. . ....... . ....... . .. ····•················ ··············· ··················-~---·· 

/111•01 ' I .9100 6.850 ' 6. 100 , 2550 14 -1 .. 1 p1in: ct-'•: ~.•re1- FllG . 
ea.1 acidosis, lactic; • dlhydl oor'°"' la • 

brady9rr!lytt.le; CllF; tine .mi-
ccm: dHth aulf01Wte; 

•tlly\dllGlll'.l: 
reserplM 

,.. .. 7 .CllO 1.000 sooo 23.00 71 acidosis, lactic: Dhtel FIG 

llSZ.J e11rdf.,..ucul1r 

di•-; dHth; 

plflCreet I tis: 
,...z 1.2210 7.CllO 21.71'4164 1.4000000 7.080 9.00 acidosis, loctlc; Leboch II; Oloaen LL; FIG 

llSZ.92 uthenl•; co-.t; Ugoakrfft L....,r 152: 

C)'lnlela; dHth: 2511·12, 1990 

clohydratfon: dyaina; 

,...a; peln, 

tntrncM1Ular; 
penc:l'dtltts: urlnery 

tract l"fectlon: 

-hlM 

/111•01 6.IOO 24.000 J82SO '8 acidosis, lactic: 1111 ..... 1..t• llolpltel llllbl• to FIG 

119.1 dHth; suicidal dfelyoe. 

1,...tlon: 

/Oil-~ 1 .0101 7 .250 :U.91115419 14. 7000000 7.200 M 1500 J.00 76 acidosis, lettlc; Leboch II; Olesen LL: FIG 

OR.91 c-: cyano1!1; Uaeskrlft L ...... 152: 

dHth; cleh)'dretlon: 2511•12, 1990 ·-= penc:rHtltla, . 
chronfc, celclffc; ·~ 

• 
/ 

.. ~, 



.., llepOrU of MAI.A (llett..in-a-leted Lectlc kldoalO thru J/9/94 ·49· 

-=1 b llur'n 
... Deetll Cr pl .. llCllJ· LKtat~ SU Dole In D8Y8 Ate CoStart Cane ... . ..,. ... Loe 

• . .c:~, ....... ..... . ....... . .... . •...•.•.. ·····8···· . ....... . .. ......... . ....... . .. . ..................... .. ................ ······················~-- ... 
/1111•35 y ,_,ooo 6.1UO ,7.ooocooo .'8.400Cl0do II 2550 49 Kldoef 1, lectlc; GI lbonct..t• a...,.... lnfoctlan". Fiii .. am: cylftaat •: I lanal failure dawloped 

• ..th; dohydntlon; Ana mission llltll 
h\lpotllenlla; documntld Kldoefg INI 

""~-: -llG "-Pltallutlon. 
renal failure, acute; LKtate after .. th -
lhoct 2.16 lfl/L INI •tf01'8ln 

1 .... 11 ...,. 4.S 111/111. 

IGIA·Z tz.mo 6.fJO S4.a161'16 7.DOOOOOO 26.000 JOOO ,4'0.00 7D Kldoel1, IKtlc; Lot.ch N; Ol..., LL; FIG 
m.95 .. th; dlerrhff; .,.._trlft L .... r ,52: 

--I•; dvllN•: 25,,.,2, ,990 

-· put .... ry; 

IGM·Z 1.zso 9.000 J.00 76 Kldoel1, lectlc; Ditzel Fiii 

m.z .. th; pancr .. tltl1; 

eapel1 

19•2 ,,JOOO 7.CllSO 11.S7ll06Q S.0000000 ,,,JOO ,095 240.00 114 Kldoll1, lectlc; dlglt•ln; ..,._.,, LS et 11, kta .. •. ,. cardl-lar t..--1• 11111 klNI 2091519-520, 
dl_;_ry 19111 

M't..,, di-: 
.. th; dl1ltall1 

-!city; 

fibrillation, atrial: 

hallrt failure; 
_......ilal 

lnfarctl""l -= 
-lt1111:-· 

• ,.. 7..JllO ,,,00 , SOD tilil.00 7D Kfdoefl, lKtlc; • , • 111 lhol• •: llyrhld II; Eir M 
I 

...... '"'·--



DllEDP lopott• of Ml.A (-f..tn---l1t.S l.letlc Acldool1) thr~ 3/9/94 ·50· 

DES I/ Ix Dur•n 
llff. o. ... t11 Cr 

"" 
pCllZ llCC3· Loctite Sex Dose In Dey: Age CoSt1rt cone IX 

• 
. .,,, ... bac ........ ...•.. ·········· •••....... ........ . .. ········ ........ . .. . ..................... . .............. ························· 

11.12. 
~ 

dnth; -•rdlol . 'Clln Pharmc .. 
Z.249. Infarction • 44:589·591, 1993 • 5 

760108 7.300 12.400 1000 +++ 65 acf dolf 1, lactic; 111 lhola Ill!; llyrhld M; Eur SUE 
11.12. cerebrovasc:uler J Clln Phara 44:589·591, 
2.249. •ccfdent; deatit; 1993 
15 

'32111 70 1cfdolf 1, l.ctf c; euglucon; SADltAC Lattar 11/15/93 SUE 
/l.I06 qlography; death; fur-I ell 

....,., lnoufflclency 

1104• 7.000 14.800 +++ 73 acldolta, lactic; lllll>ola II; llyrhld II; E1r SUE 
/1.12. death; renal failure J Cl In Ph•ra 44:589·591, 
2.249. 1993 
12 

IM>139 6.800 14.000 1eldool1, loctlc; llllhola Ill!; llyrhld II; Elr SUE 
/1.12. colon cercfnDN; ' Cl In Phlra 44:589·591, 
2.249. dnth; hyportenolon 1993 

I 

910524 7.110 11.800 +++ 76 1eldool1, lactic; 111 lhola IE; llyrhad 11; E,.. SUE 
11.12. lll'OClrdlol J Clln l'hlrll 44:589-591, 

2.249. fnf1rctf,.:1; 1993 

" 
141469 25.00 78 1eldool1, lactic; SADIAC Letter 11/15/93 SUE 

.. , 

/U02 death; 

. 
9J2111 4241.00 eo acldools, lactic; "~ ~ UDIAC Letter 11/15/93 SUE 

I 
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_. hporU of MU (lletf..tn·-leted 1.ecttc ~tcloete) thru 3/9194 ·51· 

DU II ax Dur•n 
llAI , O.tll Cr pll pCll2 llCll3· Lectete Sex ~ In Deya Ale CoStart cone llX .... , ... Loe 

•••••••••• •••••••••• ••••••• --~ •••••••• ••••••&• ••• ••••••••••••••••••••• ••••••••••••••• ••••••••••••••••••••••••• • •• 

11.1115 

7"*'2 

IU01 

19069S 
/1.12. 
2.2'9. 
4 

llfOMS 
11-12. 
2.-. 
14 

7IZ001 
,_ :2. 

z.-. 
J 

1111514 

/l.lllS 

... 
Al9l ... 

7.500 

7.100 

7.100 

6.11111 

c .-

-4~+~ 
·"7{~~-·~;it:~:' -'"' ' 

1 

. 
• 

J.300 

rt.SCIO 

19.000 

'9~-

' . ~· 

drteth; 

as aclcloel1; dHth; 

1500 970.00 67 acldosl1, tactic; 

-th; di-In 
toxicity; renal 

fellure 

22.00 79 ecldosl10 lactic; 

._.th• hurt 

fellure; -th; 

ri..u..told erthrltls 

970.00 12 ecldoall, lact!c; 

.. !-": l'!t~!P! 

ttJo1.~clty 

~>00 '215.00 70 at'ldost1, lactic; 

dHth; 

· IOOO MSS.00 61 llttciOetl. Ceetlc; 

du th; 

~ '??_ ~f.,.f•r !actfc; 
.... --...:; 

~;~~>:~,'~, }~~~;;,~! -' . __ ,.,,,_,_,i~,, ... ,;;,_~---. 

' 

dtgoxln 

?•If-In 

dllOltln 

eclnll; 

dllOltln; 
dol-; 
•lndlebf 
nltrazyn; 

teldlnllt; 

• 

IMlllAC Letter 11/15193 -
Ullhol• IE; Myrhed II; F.-..r 1IE 

' Clin Pllermc .. 
44:5119-591. 19";; 

v.'; 1hol• II!; tlyrfled II; fir 1IE 

I Clln Pllera 44:589·591, 

1993 

iltlll\it• R; llyrlled II; Eir SUE 

' Cl In Pllermc .. 
44:589·591, 1993 

SAHM: Letter 11/15/93 M 

UDUC Letter 11/15193 .. 
"'- • UI lhol• IE; ~ 11; Eir M 

I ' • 

,;·i 



- loportl of l!ALA Clletf-ln·-l•ted IActlc Acldo8l1) thru 3/9/94 ·52· 

DU II 
1111 1 .,..t;, Cr pll pCll2 llCGJ· 

IX Dur'n 
Lllct•t• Sea D- In D- .... CoSt•rt tone la ........ 

• ....•••..• .•........ ....... ... ........ ........ -~- ····················· ··············· ························· 
/l!.12. 
2.249. 

17 

840387 

/1.12. 

2.249. 

11 

l20ll01 

11.12. 
2.249. 

' 
110064 

11.12. 

2.249. 

7 

mm 
/I. 12. 
z.249. 

10 

/1&•01 

114.6 

/1&•01 

111.J 

6.700 

7. 100 

7.400 

7.000 

~ 

• 

-
't4.000 M 1000 14.00 

6.300 

22.400 14.00 

F 270.00 

1000 

75 

64 

68 

•trlel fibrillation; 

du th 

8Cldosl1, l8Ctlc; 

duth; hypertenolon 

ecldosf s, lactic; 

COftlfft~ve heart 

faflure; death: 

ethanol I• 

8Cldosl1, lactic; 

-tlwheart 

f•llure; death; 

hypertena f on; 

nap.rope thy 

78 8Cldosl1, lactic; 

duth; _.rdlal 

fnfarctfan; 

56 8Cldos!1, lactic 

73 8Cldosls, l8Ctlc; 

shock 

?dlflOllln 

?dlgoxln 

chlc;·prcp.lde; 

buottMfde; 

co·prauml;. 
dlgoxln; ,( 

• 
' • 

' Cl In Ph•,.. 44:589•591, 
1993 

llflhol• IE: Myrhed M: Eur 

'Clln Pha,.. 44:589·591, 
1093 

111 lnol• BE; liyri.ed M; Eur 

' Clln Pha,.. 44:589·591, 
1993 

llflhol• PE; Myrhed M; Eur 
J Clln Ph.,...oa 

44:589•591, 1993 

WI :hol• IE; Myr'.ied M; Eur 

J Clln Pha,.. 44:589·591, 
1K~ 

IOll. 

IOIA 

loc 

M 

Siii: 

M 

M 

UC 

UC 

,'j 

.··~ 
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B12 vs LACTATE IN PATIENTS WITH DIARRHEA 
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Bl2 vs. LACTATE IN AIJ. PATIENTS 
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BTITLE B12 vs. LACTATE IN ALL PATIENTS 
VARIABLES Bl2, LACT 
PARAMETERS COEFl, COEF2,COEF3 
F "TION B12sCOEFl*SIN(J..ACT)+COEF2*COS(LACT)+COEF3*EXP(LACT) 

STER 
.' PRINT 

D1>1'A 

Beginning computation ••• 
Iteration o. Sum of squared deviations • 2.4J224E+007 
Iteration 1. Sum of squared deviations • l.69881E+007 
:teration 2. Sum of squared deviations • l.58867E+007 
:cteration 3. Sum of squared deviations • 1. 58867£+007 

Stopped due to: Relative function convergence. 

Final Results 

B12 vs. LAC'fATE ~N ALL PATIENTS 
Function: Bl2•COEFl*SIN(LACT)+COEF2*COS(LACT)+COEF3*EXP(LACT) 
Nmlber of observations ,. 509 
M~ximum allowed number of iterations = 50 
Ccinvergence tolerance factor '" l.OOOOOOE-010 
St:opped due to: Relative function convergence. 
NUJaber of iterations performed • 3 
Final sum of squared deviations • 1.58867E+007 
Stai1dard error of estimate •• 177 .191 
Average deviation = 126.064 
Maximum deviation for any observation = 728.878 
· •ortion of variance explained (RA2) • 0.0000 (O.OO\) 

.sted coefficient of multiple determination (RaA2) • -0.0094 (-0.94\) 
1'-• .oln-Watson test for autocorrelation • 1.928 

Descriptive Statistics for Variables 

Variable Minimum value Maximum value Mean value Standard dav. 

---------- -------------- -------------- -------------- --------------B12 -764 604 -127.0923 176.36 
LA~"T -2.3 3 0.06797642 0.55~8782 

1 • ~ I 

Calculated Parameter Values 

Parameter Initial guess Final esti-te Standard error t Prob(t) 
---------- ----------·--- ---------------·- -------------- -------- -------

COEFl 1 11.4836779 21.05657 0.55 0.58574 
COEF2 1 -107.796484 11.71074 •9.20 0.00001 
COEF3 1 -24.9760166 7.049351 -3.54 0.000•3 

Ana~· .. ysis of Varianc& -~---

c::ource. OF Sum of Squares Mean Square F value Prob(F) 

-------------- -------------- --------- -------:ession 2 -86445.67 
-1.38 0.00001 

Error 506 l.58867E+007 

-43222.SJinvalid x value for betai functi 

31396.63 
Total 508 l.580025E+007 
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BNonlin version 2.1 Copyri9ht (c) 1992-1993 Phillip H. Sherrod. 

Beqinninq computation ••• 
~•ration o. Sum of squared deviations • 2.43224E+007 
.eration 1. Sum of squared deviations = 1.69881E+007 
teration 2. Sum cf squared deviations • 1.58867E+007 

.Cteration 3. Sum of squared devi.ations = 1.58867E+007 
Stopped due to: Relative function converqence. 

---- Final Results 

FUnction: 812 CF8 - COEFl*SIN(LACT CF8) + COEF2*COS(LACT_CFB) + COE.fl* 
EXP(LACT CF8) -

Nwaber Of observations m 509 
Maximum allowed number of iterations • 50 
converqence tolerance factor .. 1. ooooooE-010 
Stopped due tQ: Relative function converqence. 
Number of itera~ions performed = 3 
Final sum of squared deviations • l.58867E+007 
Standard error of estimate • l 7'1.191 
Averaqe deviation • 126.064 
Maximum deviation for any obs1arvation • 728.878 
Proportion of variance explained (RA2i = 0.0000 (0.00\) 
Adjusted coefficient of multi.ple determination (RaA2) • -0.0094 (-0.94\) 
Durbin-Watson test for autocorrelation = 1.928 

Descriptive St~tistics for Variables 

~iable Minimum value Maximum value Mean value Sta.ndard dev. ·------- -------------- -------------- -----------··-- ----·----------
812 CF8 -764 604 -127.0J23 176.36 

LACT-CFB -2.J 3 0.06797642 0.5548782 

Calculated Parameter Values 

Parameter Initial quess Final estimate Standard error t Prob(t) 
---------- ------------·· ----------·------ ------------·-- --------- -------

COEFl l 11. 4836779 21.05657 0.55 0.58574 
COEF2 .. .. I 1 -107.796484 11. 71074 -9.20 0.00001 
COE1''3 l -24.9760166 7. Ct49351 -3.54 0.00043 

-·--- P-nalysis of Variance ----

source DF Sum of Squares Mean Square F value Pr•)b(P) ---------- ---- -----·--------- ___________ ., .. __ ---.. ·--·--·- --··----
Reqression 2 -86445.67 -43222.83Invalid :x: ,Jl4,l\\e fOJ' ~lt.~ functi 

-1.38 0.00001 
Error 506 l.58867E+007 
Total 508 l.580025E+007 

I 

31396.63 
- , : ~! 

•;, 

: ·, ... 



Metformin and Vitamin 812 
Treatment Emergent Lows 

US Pivotal Trials (2) 
(Category I) 

'I. of Total 
Aelalive Ask 

toContrd 

20 
18 
16 
14 
12 ~ 

24.4611308 

10 6.89045006 ... 

: lt-----0'-'-.28-,.~-69o·....-1-4 -----J 0 

l
l ~"--- __ ...,._ L/ ___ ___.'--_L__ _ _,, / 
. - Total control (355) 

1 .,. I 

•·•····• RR (to 
conlrol) 

- B12<200pg 
/ml (TE) 



;';l 

.. 

·~ 

.. 

. y.-. 

;f,' 
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I 
Drug-Dose Responses for Patient Visits 

(-1-~ 
11>.\'rM'\4.t 

Study_ID Group ~~ Sex Study_Rx_Dose BMJ Rxl2_Dose Cr 

----------------------- ------ ----------------- - ------ -----
1 87-lD • A• 

. --- -----------.--------, -- -----
Total: 129700.00 349350.00 4402.26 0.00 152.10 
Average: \31.79 2239.42 28.22 0.00 0.98 
Count: 156 156 156 156 156 
Maximum: 4495.00 2!.50.00 3S.87 0.00 1.40 
Mini mu"'! 10.00 0.00 23.04 0.00 0.00 
Variaf,ce: 649406.82 436154.15 9.58 0.00 0.04 
Standard Deviation: 805.86 660.42 3.10 0.00 0.19 

-------------------
Total: 129700.00 349350.00 4402.26 0.00 152.10 
Average: 831.79 2239.42 28.22 0.00 0.98 
Count: 156 156 156 156 156 
Maximum: 4495.00 2S50.00 35.117 G. 00 1.40 
Minimum: 10.00 0.00 23.04 C.00 0.00 
Variance: 649406.82 436154.15 9.58 0.00 0.04 
Standard Deviation: 805.86 660.42 3.10 0.00 0.19 

87-20 A 
-- ---- ---

Total: 210980.00 386500.00 6933.12 0.00 247.00 
Average: 864.67 1584.02 28.41 0.00 1.01 
Count: 244 244 244 244 244 
Maximum: S070.00 2SOO.OO 4S.12 0.00 1 "iO 
Minimum: 10.00 0.00 23.01 0.00 0.00 
Variance: 684637.69 1381200.92 16.20 0.00 0.03 
Standard Deviation: 827.43 1175.27 4.03 0.00 0.17 

D ____ .. ___ 
------

Total: 258850.00 389000.00 8034.19 5480.00 300.00 



Drug-Dose kcsponses for Patient Visits 
. (-2] 

Gi·.t'rfiw,,...... ~ Scs Study_m Group EFF23 Study_Rx_Dose BMI _Dose Cr 
- . 

Aterage; 914.66 1374.S6 28.39 19.36 1.06 
Count: 283 283, 283 283 283 
Maximum: 5430.00 2SOO.OO 37.67 20.00 1.60 
Minimum: 20.00 0.00 22.BS 0.00 0.00 
Variance: 821006.22 1290801.48 10.48 12.32 0.04 
Standard Deviation: 906.()IJ 1136.13 3.24 3.Sl 0.20 

-----·-- ---- -----
Total: 469830.00 nssoo.oo 14967.31 S480.CO S47.60 
Avenge: 891.52 1471.S4 28.40 10.40 1.04 
Colmt: S27 S27 52i 527 527 
Maximum: 5430.00 2SOO.OO 4S.12 20.00 1.60 
Minimum: 10.00 0.00 22.BS 0.00 0.00 
Variance: 758489.23 1343592.13 13.13 99.84 0.04 
S*'nd•nl Deviation: 870.91 l 1S9.13 3.62 9.99 0.19 

--- ------~- ---- -----
Total: 599590.00 l 1248SO.OO 19369.S7 S480.00 699.70 
Avenge: 877.88 1646.93 28.36 8.02 1.02 
Coellf• 683 683 683 683 683 
Muimum· 5430.00 2SSO.OO 4S.12 20.00 1.60 
MW mum: 10.00 0.00 22.BS 0.00 0.00 
Varilnce: 734202.97 1240246.n 12.33 96.()IJ 0.04 
SS "'nl Devialion: 8S6.86 1113.66 3.Sl 9.80 0.19 

2 87-10 A ---- ------
Total: 1S33S9.00 447S2S.OO sn6.61 0.00 164.20 
Avenge: 778.47 2271.70 29.32 0.00 0.83 . Count: 197 197 197 197 197 

>;,··· 
Maximum: 5020.00 2SS0.00 39.21 0.00 1.60 

:f.' . Minimum: 10.00 0.00 21.30 0.00 0.00 ' ;.i;;t .. 
·,1. ~!. 

• I 
~. 

''"! ~~~··- I 

I 



Drug-Dose "'"sponses for Patient Visits 
. (-3-) 

I 

~VM•j k "11,i.;~ Sex Study_ID Group 3 Study_ Rx_ Dose BMI x#2_Dose Cr --------------------
___ .., __ ... __ 

------------------------ --------~------- ------------------- - ------------ -------
\Wiance: 574691.44 440585.56. 12.37 0.00 0.03 
Standar.! Oeviation: 758.08 663.Tf 3.52 0.00 0.18 

; 

-
----------------- ------------------- ---·--- ----------- ...................... __ 

Total: 153359.00 447525.00 5776.61 0.00 164.20 Average: 778.47 2271.70 29.32 0.00 0.83 Count: 197 197 197 197 197 Maximum: 5020.00 2550.00 39.21 0.00 1.60 Minimum: 10.00 0.00 21.30 0.00 0.00 Variance: 574691.44 440585.56 12.37 0.00 0.03 Standard Deviation: 758.08 663.77 3.52 0.00 0.18 

87-20 A 

----------------- ------------------- -----·--- ----...................... ---------Total: 208506.00 446000.00 8760.72 0.00 236.50 
Averageo: 721.47 1543.25 30.31 0.00 0.82 
Count: 289 289 289 289 289 
Maximum: 5830.00 2500.00 39.24 0.00 1.30 
Minimum: 10.00 0.00 0.00 0.00 0.00 
Variance: 402253.95 1395188.04 26.24 0.00 0.03 
Standard Deviation: 634.23 1181.18 5.12 0.00 0.16 

D 

---------------- ------------------- ··- . ···--·-·--Total: 231031.00 438750.00 9037.21 6000.00 261.20 
Average: 750.10 1424.51 29.34 19.48 0.85 
Count: 308 308 308 308 308 
Maximum: 3460.00 2500.00 37.26 20.00 1.80 
Minimum: 20.00 0.00 22.26 0.00 0.00 
Variance: 368864.92 1229894.24 18.44 9.47 0.03 
Standard Deviation: 607.34 1100.01 4.29 3.08 0.18 



Drug-Dose ki:sponses for Patient Visits 

Sex Study_ID Group 
evv.~<:;} 

EF 3 Study_Rx __ Dose BMI ~~ Cr 
------------------------ -------- ---------...--------- ------- ------

• --------------- --..-~--------------

___ ,.. ______ 
·--·------. 

Total: . 439537.00 884750.00, 17797.93 6000.00 497.70 
Average: • 736.24 1481.99 29.81 10.05 0.83 
Count: - 597 597 597 597 597 
Maximum: 5830.00 2500.00 39.24 20.00 1.80 
Minimum: 10.00 0.00 0.00 0.00 0.00 
Variance: 385232.78 1313432.04 22.46 99.66 0.03 
Standard Devialion: 620.67 1146.05 4.74 9.98 0.17 

--------- ------------------- ----....... --------
Total: 592896.00 1332275.00 23574.54 6000.00 661.90 
A~: 746.72 1677.93 29.69 7.56 0.83 
C.Ot· 794 794 794 794 794 
Maximum: 5830.00 2550.00 39.24 20.00 1.80 
Mini1111Jm: 10.00 0.00 0.00 0.00 0.00 
VlriMce: 432572.21 1213210.10 20.00 93.78 0.03 
$fendard Deviation: 657.70 1101.46 4.47 9.68 0.17 

--======== ======••e: =======:·== ====== ======== -===== ===== ====== 
Total: 1192486.00 2457125.00 42944.11 11480.00 1361.fiO 
A~: 807.3"' 1663.59 29.08 7.77 0.92 
C'.clunt: 1477 1477 1477 1477 1477 
yezim11m: 5830.00 2550.00 45.12 20.00 1.80 
Minim11m: 10.00 0.00 0.00 0.00 0.00 
Vlriance: 576329.68 1225951.44 16.89 94.90 0.04 
5'lumid Deviation: 759.16 1107.23 4.11 9.74 0.20 

.-,,, 

. ..,., -··1 -.~. 

r 
•'11". 

·~>:- '•., ~o/:\--~, ~ ~::~~- , ''. 
~ 

'- .. : 



IJrug-IJosc Levels vs llMI vs .,1•11 for l'alicnt Visits .l Al>Rs 

l :\,\• i \<" ~i11'\ ... \ 
(-1-) 

Ci 1u 1~.1-•1d( 1 
Sex Study_ID EP1'23 Study_l<x_Dose llMI Rx#2_Dose 

~------------ -- ---------.------- -----~------------ ---·---------· ------------·-
1 87-lD • ' 

{' 

-·----- ------------ --------·- ---7---
Total: • 129760.00 349350.00 4402.26 0.00 
Average: 831.79 2239.42 28.22 0.00 
Count: 156 156 156 156 
Maximum: 4495.00 2550.00 35.8'! 0.00 
Minimum: 1(.1.00 0.00 23.04 0.00 
Variance: 649406.82 436154.15 9.58 0.00 
Standard Deviation: 805.86 660.42 3.10 0.00 

87-20 
---·---- ----------------- ----------- ----------

Total: 469830.00 775500.00 14967.31 5480.00 
Average: 891.52 1471.54 28.40 10.40 
Count: 527 527 527 527 
Maximum: 5430.00 2500.00 45.12 20.00 
Minimum: 10.00 0.00 22.85 0.00 
Variance: 758489.23 1343592.13 13.13 99.84 
Standard Deviation: 870.91 1159.13 3.62 9.99 

,,,., -------- ----- - --- - --- -
Total: 599590.00 1124850.00 19369.57 5480.00 
Awrage: 877.88 1646.93 28.36 8.02 
Count: 683 683 683 683 
Maximum: 5430.00 2550.00 45.12 20.00 
Millimum: 10.00 0.00 22.85 0.00 
Variance: 73"4202.97 1240246.77 12.33 96.09 
SWvfard Deviation: 856.86 1113.66 3.51 9.80 

2 F'7-1D 
- - --- --------- ----·-----

Total: 153359.00 447525.00 5776.61 0.00 

'·:··: 



Sex 

Tolal: 
A~ 
Cone· 
Nufmnm: 
Minjnngn· 
Varilllce: 

Study_JD 

Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviadon: 

87-20 

TotaJ: 
Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviallm: 

Se +ie•d Deviadon: 

-------== Tolal: 
A.....,c; ,..,.,., 
Mpimnm~ 

Mnimmn· 

------=-· 

-~· {~ c•""•« ·tji·''··..,.,_ ,~-·- .. 1•.>!',:':1_<:'·,· 
,: .~11•,' ,~z_-.--~i.:lt'~"'lm:. 

Drug-Dose Levels vs BMI vs SFU for Patient Visits ± ADRs 

[~..-~) 

"!:J 

J:·. 

• 778.47 . 197 • - 5020.00 
10.00 

574691.44 
158.08 

439537.00 
736.24 

597 
5830.00 

10.00 
385232.78 

620.67 

592896.00 
746.72 

794 
5830.00 

10.00 
432572.21 

6...~.70 

••• ;·-~-= 
1192486.00 

Bifl.37 
1477 

5830.00 
10.00 

-·~ . "'"-· 

c-2-> G 
~~~~.dldt 1 

Rx#2_Dose Study. Rx Dose BMI _ .. __ .. ____ -----· -------
2271.70 29.32 ·o.oo 

197 197 I 197 
2SSO.OO 39.21 0.00 

0.00 21.30 0.00 
440S8S.S6 12.37 0.00 

663.77 ; 3.52 0.00 

-·"'-1--- -----
884750.00 17797.93 6000.00 

1481.99 29.81 10.0S 
597 597 597 

2500.00 39.24 20.00 
0.00 0.00 0.00 

1313432.04 . 22.46 99.66 
1146.0S 4.74 9.98 

----
1332275.00 23574.54 6000.00 

1677.93 29.69 1.56 
794 794 794 

2550.00 39.24 20.00 
0.00 0.00 0.00 

121'3210.10 20.00 93.78 
1101.46 4.47 9.68 

. ==----- ===== ===== 
2457125.00 42944.11 11480.00 

1663.59. 29.08 7.77 
1(77 1477 1477 

2SSO.OO 4S.12 20.00 
0.00 0.00 0.00 

' 

·:t 



Sex Study_ID 

V~: 
Standard Deviation: 

Drug-Dose Levels vs BMI vs :)fl] ior Patient Visits ± ADRs 

Gt-\R~~i~\>I"~ (-J-) ( Y1L\VJ<-Vlcll) 
EFF23 Study_Rx_Dosc BMI M_Dose 

---------- -----------· 
• 576329.68 

751).16 
• 

1225951.44 
1107.23 

16.89 
4.11 

94.90 
' 9.74 

:::-' <,•, 

' 



Drug/Dose Levels vs BMI ' J in Patient Visits with ADRs 

i;~3··~ 
(-1-) 

C0i''l""'uu J 
Sex Study_ID Study_Rx_Dose BMI Rx#'2_Dose 

--·-... - -- ----
l 87-lD • . - --

TOlal: ;S1469.00 1300SO.OO 1646.30 -0.00 
Average: - 990.84 2242.24 28.38 0.00 
Count: S8 S8 SS SS 

.. Maximum: 449S.OO 2SSO.OO 3S.49 0.00 . 
Minimum: 42.00 !l.00 23.04 0.00 
Variance: 814434.6S 416017.39 9.07 0.00 
Standard Deviation: 902.46 644.99 3.01 0.00 

87-20 

Total: 283.572.00 44.S.SOO.OO 8741..Sl 3240.00 
Avenge: 920.69 1446.43 28.88 10 . .52 
('.ount• 308 308. 308 _lOl. 
'Maximum: 5070.00 2SOO.OO 4S.12 20.00 
Minimum: 10.00 0.00 22.8S 0.00 
Variance: 789808.84 1369695.04 14.29 99.73 
Standud Deviation: 888.71 1170.34 3.78 9.99 

.. 
-

1'alal: 341041.00 S1SSSO.OO 10387.81 3240.00 
A~ 931.8! 1S72.S4 28.38 8.8S 
C.ount 366 366 366 366 
Mt•i111gn1: 5070.00 2SSO.Otl 4S.12 20.00 
M'minu•m· 10.00 0.00 22.SS 0.00 
Va4t•=e: 794367.66 1303023.32 13.46 98.68 
Ser ia•d Deviation· m+ • 891.27 1141..SO 3.67 9.93 

2 87-lD 
- ----

Total: S4078.00 154700.00 2047.83 0.00 

. . 
. •·?:'~":~~~i~x~. · 

',_ '...i" ~'.iii:~:~: 



Drug/Dose Levels vs BMI vs .,,.l) in Patient Visits with ADRs 

Lw\t.\'M~~ 
(-2-) 

(ql ~ b.>'\l1.l. j 
Sex Study_ID EFF23 Study_Rx_Dose BMI PJt12_Dose 

---- -- -- ____ .. --- -----
Average: • m.54 2210.00 29.25 0.00 
Count: 

. 
70 70 7i) 70 

Maximum: ~ 3404.00 2550.00 38.51 'o.oo 
Minimum: - 10.00 0.00 21.30 0.00 
Variance: 594995.76 524328.57 12.91 0.00 
Standard Deviation: 771.36 724.11 3.59 0.00 

87-20 
----- ------- ------

Total: 221098.00 418750.00 9002.00 3090.00 
Average: 727.30 1377.47 29.61 10.16 
Count: 304 304 '' 304 304 
Maximum: 5830.00 2500.00 39.24 20.00 
Minimum: 10.00 0.00 0.00 0.00 
Variance: 379202.21 1404599.18 24.03 99.64 
Standard Deviation: 615.79 1185.16 4.90 9.98 . 

~ 
' ~ . ' ----- --

TOlal: 275176.00 573450.00 11049.83 3090.00 
Avenge: 735.76 1533.29 29.55 8.26 

'L ,.;~ 
Count: 374 374 374 374 'l!il' 
Maximum: 5830.00 2550.00 39.24 20.00 

:,)~~~ 

Minimum: 10.00 0.00 0.00 0.00 
Variance: 41990'1.84 1345288.92 21.97 96.71 
Stand•rd Deviation: 648.00 1159.87 4.69 9.83 

----===== ======·-- ==-==-= ====••a ===== ===== 
Toral: 616217.00 1149000.00 21437.64 6330.00 
Average: 832.73 1552.70 28.97 8.55 
Count: 740 740 740 740 ' ~ ' 

Maximum: S830.00 2SSO.OO 4S.12 20.00 ; ·~ 

Minimum: 10.00 0.00 0.00 0.00 



Sex Study_m 

Vllrian!:e: 
Stmdarcl Deviation: 

t 

c~J!~~. 

Drug/Dose Levels vs BMl vs SFU in Patient Visits with ADRs 

Gw..t\i.v .... "j 
EPF23 

614718.04 
184.04 • 

(-3-) 

Study_Rx_Dose 

1324769.72 
llS0.99 

BMI 
·-

18.10 
4.25 

~\"\~~ll,LJ 
Rx12_Dosc 

'" '• -~ 

91.n 
Sl.89 



Drug/Dose Levels vs BMI vs SFU in Patient Visits WITHOUT ADR 

(-1-) 

fu\~J (<1 \'\(,,..."'lit_ 1 
Sex Study_ID Study_Rx_Dose BMI IW2_Dose 

l 87-lD 

Tocal: 72291.00 219300.00 2155.96 0.00 
Average: 737.66 2237.76 28.12 0.00 
Count: 98 98 98 

' 
9l$ 

·Maximum: 4090.00 2550.00 35.87 0.00 
Minimum: 10.00 0.00 23.04 0.00 
Variance: 521904.90 448064.35 9.86 0.00 
Standard Deviation: 726.57 669.38 3.14 0.00 

87-2D 

Total: 186258.00 330000.00 6225.80 2240.00 
Average: SS0.49 1506.SS 28.43 10.23 

Count: 219 219 219 219 

Maximum: 5430.00 2500.00 37.91 20.00 

Minimum: 20.00 0.00 22.SS 0.00 

Variance: 711561.82 1304747.61 11.50 99.95 

Standard Deviation: 843.54 1142.26 3.39 10.00 
.. 

·~ ' 

Total: 258549.00 549300.00 8981.76 2240.00 

Average: 815.61 1732.81 28.33 7.07 
Count: 317 3i7 317 317 
Maximum: 5430.00 2SSV.OO 37.91 20.00 
Minimum: 10.00 0.00 22.SS 0.00 
Variance: 657503.54 1154002.53 11.01 91.39 

'dard Deviation: 810.87 1074.25 3.32 9.56 

2 87-lD 

--
Total: 99281.00 mm.oo 3728.78 0.00 



Drug/Dose Level$ vs BMI vs SFU in Patient Visits WITHOUT AJ>R 

(·2·) 

~~ .... D 1:41"~·~) 
Sex Study_ID EFP23 Study_Rx_Dose BMI Rxl2J>ose 

Avenge: 781.74 230.S.71 29.36 o.oo 
Count: 127 127 127 127 
Muimum: SOl0.00 2550.00 39.21 0.00 
Minimum: 10.00 0.00 21.30 0.00 

~variance: 563470.02 391173.12 12.07 0.00 
Standard Deviation: 750.65 62S.44 3.47 o.oo 

87-2D 

Total: 218439.00 466000.00 879S.93 2910.00 

Average: 745.S3 1590.44 30.02 9.93 

Count: 293. 293 293 293 
Maximum: 4850.00 2500.00 38.76 20.00 

Minimum: 10.00 0.00 0.00 o.oo '•] 

Variance: 391320.54 119S744.8S 20.74 99.65 

Standard Deviation: 62S.56 1093.SO 4.55 9.98 

Total: .. . . ' 317720.00 758825.00 12524 .. 71 2910.00 

Average: 756.48 1806.73 29.82 6.93 

Count: 420 420 420 420 

Maximum: SOl0.00 25~!).00 39.21 20.00 

Minimum: 10.00 0.00 0.00 o.oo 

Variance: 4436Sl.92 1060378.87 18.21 9().33 

Star.dud Deviation: 666.07 1029.75 4.27 9.50 

1=C====sa •••a••••• ------ ------- -=---- -----
i: S76269.00 1308125.00 21S06.47 5150.oo 

Average: 781.91 1774.93 29.18 6.99 

Count: 737 737 737 737 

Maximum: 5430.00 2550.00 39.21 20.00 

Minimum: 10.00 o.oo 0.00 o.oo 



Drug/Dose Levcls vs BMI vs SRI in Patient Visits WITHOUT ADR 

(-3-) 

~~"""""' 1 Gf~~.-1~ J 
Sex Study_ID EFF23 Study _Rx_ Dose BMI Rxll_Dose 

Variance: S36491.42 1101987:11 IS.66 90.79 
Standard Deviation: 732.46 1049.76 3.96 9.S3 

.. . .. ' 



Drug-Dose response$ ht .oe •Less-Qbae• Metformin Visits 
(-1-) 

~i>/\, (... ~] Seit Study_m Group Study _Rx_Dose EF'FoJ_CPB BMI 
-·--

1 87-lD A• . 
'l'd!aJ· ·- , 14025.00 210800.00 -109.10 2389.77 
.AVerqe: 813.46 2316.48 -1.20 26.26 
Cotmt: 91 91 91 91 
Muimwn: 4495.00 2SSO.OO 3.90 28.85 
Minimum: 10.00 0.00 -4.50 23.04 
Variance: 736472.97 286871.lS 1.92 2.22 
Standard Deviation: 858.18 535.60 1.39 1.49 

-
TOCll: 74025.00 210800.00 -109.10 2389.77 
Avenge: 813.46 2316.48 -1.20 26.26 . OJunt= 91 91 91 91 

\ Mm mum• 4495.00 2550.00 3.90 28.85 
Miaimmn! 10.00 0.00 -4.50 23.04 
Vlriwe: 736472.97 286871.15 1.92 2.22 
SD"'•nl Devillion: 858.18 535.(JO 1.39 1.49 

87-20 A 
- -

Total: 122530.00 22.5000.00 -24.(J() 3902.91 
Awnge: 816.87 1500.00 ..0.16 26.02 
Count: 150 150 lSC 150 
Mai••m: 5070.00 2SOO.OO 3.70 28.91 

10.00 0.00 -5.(J() 23.01 
693550.16 1400000.00 2.33 2.SO 

832.80 1183.22 1.53 I.SS 

D - --
Total: 173828.00 242000.00 -261.(J() 4491.57 

' 

·:~~;~~;,,, 



Drug-Dose responses in me •Les.s-Obese" Metfounln Visits 

~-2-) 
(\~,.~(.. ~ 

Sex SIUdy_ID Group Study_Rx_Dose EFFOJ_CFB BMI --
Average: 1016.S<J 141S.20 -1.53 26.27 
Count: 171 171 • 171 171 
Mmmum: 4033.00 2SOO.OO 4.00 28.97 J· 

Miiiimum: 20.00 0.00 -5:ro 22.BS 
Variance: 793933.10 1295441.33 2.01 2.32 
Standard Dev'.ation: 891.03 1138.17 1.42 1..52 

--
Total: 296358.00 467000.00 -286.20 8394.48 
Average: 923.23 14S<J.83 -0.89 26.15 
Count: 321 321 321 321 
Maximum: S070.00 2SOO.OO 4.00 28.97 
Minimum: 10.00 0.00 -5.70 22.BS 
Variance: 756949.69 1346090.39 2.62 2.42 
Slalldard DevWion: 870.03 1160.21 1.62 1.56 

-·· 
Total: 370383.00 671800.00 -395.30 10784.25 
Awnge: 89S.99 1645.15 -0.96 26.18 
()!nnt= 412 412 412 412 
Marirm1m: S070.00 2550.00 4.00 28.97 
Minimt1m: 10.00 0.00 -5.'10 22.BS 
V11ilace: 7S<J500.57 . 1239903.62 2.48 2.38 
!l!tudard Deviation: 868.62 1113.51 1.58 l.S<J 

2 87-lD A 
-

Total: 55557.00 190400.00 -121.90 2153.0S 
Average: 677.52 2321.95 -1.49 26.26 
Coont: 82 82 82 ~ '~ 
Maximum: 2412.00 2550.00 3.50 28:19 
Minimum: 12.00 0.00 -6.00 21.30 

'• 
~ 

~~~. 



Drug-Dose responses h1 w.c: •1.ess..Qbese• Metfonnin Visits 

Sex Study_ID Group 

(-3-) 

~J Study_Rx_Dose J~~ BMl 

Vatiance: 292276.42 335676.68 3.14 2.94 
Slandard lleviation: 540.63 S19.38 1.77 1.71 . ' • - . 

Tolal: S3SS7.Co\l 190400.00 -ill.90 2153.0S 
A\fel'IF 677.52 2321.95 -1.49 26.26 
C:C.mt: 82 82 12 82 
Maximum: 2412.00 2SSO.OO 3.SO 28.79 
Vmjm11m: 12.00 0.00 -6.00 21.30 
Variance: 292276.42 335676.68 3.14 2.94 
S1IDdan1 Deviation: 540.63 S19.38 1.77 1.71 

87-2D A 
-

Tolal: 72746.00 151000.00 -40.70 2508.82 
Awnp: 757.77 1572.92 -0.42 26.13 
Count: 96 96 96 96 
Muinmm: 4210.00 2SOO.OO 4.10 28.79 
Minimum: 20.00 0.00 -3.70 22.75 
Variance: 315123.72 1385308.16 2.34 2.79 
Slllldanl Deviation: 561.98 1176.99 1.53 1.67 

~ _, 

D 

Tolal: 122824.00 214500.00 -320.70 4023.16 
Ave:aqe: 192.41 1383.87 -2.f11 25.96 
0Jta1t: 155 lSS lSS 155 
Muit1111m: 3460.00 2500.00 2.<io 28.88 
Minimum: 20.00 0.00 -6.50 22.26 
Variance: 485732.04 1209094.69 2.30 3.57 
Slllldanl DevlAi:ion; 696.94 1099.59 1.52 1.89 

"'," 

'"' 

'' -~ 

' ,,,;~:.~~~:~:~l~~~~., ~;~~ '""'- ' - - .. '-
-"-~: o".IL -- .~ _J!f_ __ 



Drug-Dose responses 111 u1e "Less-Obese" Metfonnin Visits 
- (-4-) 

(\v)/h ~ I ~~11] 
Sex Study_ID / Group FF23 Study_Rx_Dose EFF03_CFB BMI ___ .,. ___________ _ ______ ... 

. ------------------------
.. .................... __ 

------------------- ................. -------
. I .. ---------------- .................................... ._. ............ ------

Total: I 195570.00 365500.00 I -361.40 6531.98 
Average: , 779.16 1456.18 -1.44 26.02 
Count: I - 251 251 251 251 I 

Ma.ximum: 

I 
4210.00 2500.00 4.10 28.88 

Minimum: 20.00 0.00 -6.SO 22.26 
Variance: 421030.62 1284931.99 2.95 3.28 
Standard Deviation} 648.87 1133.55 1.72 1.81 

I ........................... ._. __ 
~----------~---- ----·----

Total: I 251127.00 555900.00 -483.30 8685.03 
Average: I 754.14 1669.37 -1.45 26.08 I Count: I 333 333 333 333 
Maximum: 

I 
4210.00 2550.00 4.10 28.88 

Minimum: 12.00 0.00 -6.SO 21.30 
Variance: 391242.81 1190308.01 3.00 3.21 
Standard Deviation: I 625.49 1091.01 1.73 1.79 

I ===-:-========== ==-..:==;:======= ============ ========== ======== ====1=m:a =======:== 
Total: I 

621510.00 1233700.00 -878.60 19469.28 
Average: 834.24 1655.97 -1.18 26.13 
Count: 745 745 745 745 
Maximum: 5070.00 2550.00 4.10 28.97 
Minimum: 10.00 0.00 -6.SO 21.30 
Variance: 597318.26 1217880.43 2.77 '2.75 
Stuldard Deviation: m .. 86 1103.58 1.67 1.66 

- I ~ . 
I . 



Drug-Dose Responses in the "More-Obese" Metfonnin Visits 
(-1-) 

1\1')/.h(.. ~~ Sex Study_ID Group Study_Rx_Dose EFl"CJ _ CFB BMI 

--------------------- -- -- ------ --- ----
1 87-lD . A • 

---- ---- ,-----
To~: 48491.00 130050.00 -52.30 1766.84 
Average: 865.91 2322.32 -0.93 31.55 
Count: 56 56 56 56 
Maximum: ::::33.00 2550.00 2.10 35.87 
Minimum: 11.00 0.00 -4.50 29.06 
Variance: 531670.44 244903.S4 1.13 4.57 
Standard Deviation: 729.16 494.88 1.06 2.14 

- - -- ............ 
Toal; 48491.00 130050.00 -52.30 1766.84 
Average; 865.91 2322.32 -0-93 31.55 
Count: 56 56 56 56 
Maximum: 3533.00 2550.00 2.10 35.87 
Minimum: 11.00 0.00 -4.SO 29.06 
Variance: 531670.44 244903.54 1.13 •l.57 
Standard Devlatioo: 729.16 494.SS 1.06 ~'..14 

87-20 A 
-

Total: 78002.00 136500.00 -7.00 2673.77 
Average: 962;99 1685.19 -0.09 33.01 
Count: 81 81 81 81 
Maximum: 4518.00 2500.00 3.10 45.12 
Minimum: 28.00 0.00 ·S.10 29.03 

. Variance: 728118.88 1348422.SO 2.42 11.94 
Standard Deviation: 853.30 1161.22 l S6 .. 3.46 

D 
- -- ·-

Total: 71339.00 139000.00 -132.JO 3061.80 

'~, '" " 

·~ f~:'if·t,,r,:... ''•'. .. ;f(:,~b~:i~,;~;~1ii'.~{' 



Drug-Do!:e Responses i11 Ule "More-Obese" Metformin Visits 
(-2-) 

lf\i iii(_ ~1.U 
Sex Study_ID Group 3 Study_Rx_Dose EFF03_CFB BMI 

.... __.._ ______ w ___________ - ----------------~--- ------ __., __ -- ---- ---
Average: 743.11 1447.92 -1.38 31.89 
Cqunt: 96 96 ' 96 96 
Mmmum: 5430.00 2500.00 1.30 37.67 
Minimum: 40.00 0.00 -4.40 29.02 
Variance: 774510.71 1257703.99 1.38 4.23 
Standard Deviation: 880.06 1121.47 1.18 2.06 

---------------- ----------------- ---·- ------
Total: 149341.00 275500.00 -139.30 5735.S7 
Average: 843.73 1556.50 -0.79 32.40 
Count: !77 177 177 177 
Maximum: 5430.00 2500.00 3.10 45.12 
Minimum: 28.00 0.00 -5.10 29.02 
Variance: 76.'i279. 79 1313192.25 2.27 8.07 
Standard Deviation: ~74.80 1145.95 1.51 2.84 

-------------- -----------------
TOlal: 197832.00 405550.00 -191.60 7502.41 
Average: 849.06 1740.56 -0.82 32.20 
Count: 233 233 233 233 
Maxbmm: 5430.00 2550.00 3.10 45.12 
Minimum: 11.00 0.00 -5.10 29.02 
Variance: 709223.12 1163516. 00 2.00 7.36 
Standard Deviation: 842.15 1078.66 1.42 2.71 

2 87-10 A 
----------..... --- ------------------- --------- .......... -.............. 

Total: 86924.00 236725. 00 -161.20 3122.58 
Average: 886.98 2415.56 -1.64 31.86 
Count: 98 98 98 98 
Maximum: 5020.00 2550.00 3.60 39.21 
Minimum: 10.00 0.00 -5.40 29.28 



Drug-Dose Responses ill.... More-Obese" Metfonnin Visits 

c~~!J {\1)1\C 
Sex Study_ID Group EF . Study _Rx_Dose lllF03_CFB BMI .,.. ___ ... _ 

Vapance: 742640.49 145963.21 2.94 6.04 
Standard Deviation: 861.77 382.0S 1.71 2.46 

' • - -
Total: 86924.00 236725.00 -161.20 3122.SS 
Average: 886.98 241S.S6 -1.64 31.86 
Count: 98 98 98 98 
Maximum: 5020.00 2550.00 3.60 39.21 
Mhlinmm: 10.00 0.00 -5.40 29.28 
Variance: 742"40.49 145963.21 2.94 6.04 
Standard Devia!lon: 861.77 382.0S 1.71 2.46 

87·2D A -- __ .... t 

Total: 123693.00 271000.00 .6().20 5596.10 
Average: 736.27 1613.10 ..().36 33.31 
Count: 168 168 168 168 
Maximum: 5&30.00 2500.00 3.30 39.24 
Minimum: 10.00 0.00 ,.f;, 70 29.14 
Variance: 474088.47 1344352.32 2.75 6.56 
Standard Deviation: 688.54 1159.46 166 2.56 

D -- - ·---
Total: 9040'2.00 201250.00 -203.20 4512.61 
Average: 669.64 1490.74 -1.Sl 33.43 
Count: 135 13S 13S 135 
Maximum: 3110.00 2SOO.OO 4.30 37.26 
Minimum: 20.00 0.00 -6.20 29.0S 
Variance: 219602.47 1255932.78 2.9S S.87 
Standard Deviation: 468.62 1120.68 1.72 2.42 

' '~. .;..;;. ··-·· 



Drug-Dose Responses in ... .\.fore-Obese" Metformin Visits 
(-4-) 

Sex Group ~r"] I l ~ 1\-.c 
Study_ID Study_Rx_Dose EFF03_CFB BMI 

------------------- --- --·---------------------
____ ,,_, ____ .._._ _________________ .._. 

-- ·-----------·---·--- ------------~-----
.......... -----• Total: 214095.00 472250.00 -263.40 10108.71 

Average: • 706.58 1558.58 ' -0.87 33.36 
Count: 303 303 303 303 
Maximum: 5830.00 2500.00 4.30 39.24 
Minimum: 10.00 0.00 -6.70 29.05 
Variance: 361800.12 1308655.74 3.17 6.25 
Standard Deviation: 601.50 1143.96 1.78 2.50 

--------------- ------------------- --------- --------
Total: 301019.00 708975.00 -424.60 13231.29 
Average: 750.67 1768.02 -1.06 33.00 
Count: 401 401 401 401 
Maximum: 5830.00 2550.00 4.30 39.24 
Minimum: 10.00 0.00 -6.70 29.0S 
Variance: 460882.73 1160125.81 3.22 6.62 
Standard Deviation: 678.88 1077.09 1.80 2.57 

========= ========= ========= ====== ======== ===== ===== 
Total: 498851.00 1114525.00 -616.20 20733.70 
Average: 786.83 1757.93 -0.97 32.70 
Count: 634 634 634 634 
Maximum: 5830.00 2550.00 4.30 45.12 
Minimum: 10.00 0.00 -6.70 29.02 
Variance: 554400.16 1161547.00 2.79 7.04 
Standard Deviation: 744.58 1077.75 1.67 2.65 



Drug_dose Responses in ... w Very Thin Metformin Diabetics 
(-1-) ' 

lhl\1( 
Sex Study_ID Group EFF23 Study_Rx_ Dose EFF03_CFB BMI 

·------·-- - ------------------------ ---- ---------- - ----
1 87-lD A. 

------------------
Total: 24067.00 54400.00' -16.80 584.16 
A'Verage: 1002.79 2266.67 --0.70 24.34 
Count: 24 24 24 24 
Maximum: 4495.00 2550.00 1.10 24.83 
Minimum: 98.00 0.00 -3.50 23.04 
Variance: 1642705.25 341180.56 1.16 0.28 
Standard Deviation: 1281.68 584.11 i.08 0.52 

--------...----- ------------------ ---- ......... - .......... 
Total: 24067.00 54400.00 -16.80 584.16 
Average: 1002.79 2266.67 --0.70 24.34 
Count: 24 24 24 24 
Maximum: 4495.00 2550.00 1.10 24.83 
Minimum: 98.00 0.00 -3.50 23.04 
Variance: 1642705.25 341180.56 1.16 0.28 
Standmd Deviation: 1281.68 584.11 1.08 0.52 

87-20 A ----
Total: 48211.00 73000.00 -13.70 1158.06 
Average: 1004.40 1520.83 --0.29 24.13 
Count: 48 48 48 48 
Maximum: 5070.00 2500.00 2.40 24.92 
Minimum: 60.00 0.00 -5.60 23.01 
Variance: 1060791.82 1343315.97 2.27 0.27 
Standard Deviation: 1029.95 1159.02 1.51 0.52 

D 
-----·-

Total: 38867.00 40000.00 -45.60 789.38 

£:-. ..,. 



Drug_dose Responses in tne Very Thin Metfonnin Diabetics 
(·2·) 

f\17\C.. 
Sex Study_ID Group EFF23 Study_Rx_Dose EFF03_CFB BMI 

---------------------- -- ---------------------- ------- --------
Average: 1177.79 1212.12 -1.38 23.92 
Cqunt: 33 33 ' 33 33 
Maximum: 4033.00 2500.00 1.70 24.86 
M"111imum: 20.00 0.00 -4.80 22.85 
Variance: 1338108.59 1364095.50 1.77 0.43 
Standard Deviation: 1156.77 1167.94 1.33 0.65 

---------------- -----.---------·· ------
__ .. ____ 

Total: 87078.00 113000.00 -59.30 1947.44 
Average: 1075.04 1395.06 -0.73 24.04 
Count: 81 81 81 81 
Maximum: 5070.00 2500.00 2.40 24.92 
Minimum: 20.00 0.00 -5.(i() 22.85 
Varianc::: 1181031.17 1374790.43 2.35 0.35 
Standard Deviation: 1086.75 1172.51 1.53 0.59 

----· 
Total: 111145.00 167400.00 -76.10 2531.(i() 
Average: 1058.52 1594.29 -0.72 24.11 
Count: 105 105 105 105 
Maximum: 5070.00 2550.00 2.40 24.92 
Minimum: 20.00 0.00 -5.00 22.85 
Variance: 1287476.99 1272491.16 2.08 0.35 
S!Nldard Deviation: 1134.67 1128.05 1.44 0.59 

2 87-10 A 
---- .. -----· 

Total: 14391.00 42500.00 -3.00 431.32 
Average: 799.50 2361.11 -0.17 23.96 
Count: 18 18 18 18 
Maximum: 1561.00 2550.00 1.90 24.90 
Minimum: 221.00 1700.00 -3.70 21.30 



Drug_dose Responses 1._ Very Thin Metformin Diabetics 
(-3-) 

!{)(\(. 
Sex Study_m Group EFF23 Study_Rx_Dose EFF03_CFB BMI ____ ... _____ 

V,ariance: 184721.58 124876.54 2.32 1.51 
Standard Deviation: 429.79 353.38 1.52 1.23 

• • 
- -

Total: 14391.00 42500. 00 -3.00 431.32 
Average: 799.50 2361.11 -0.17 23.96 
Cou:it: 18 18 18 18 
Maximum: 156LOO 2550.00 1.90 24.90 
Minimum: 221.00 1700.00 -3.70 21.30 
Variance: 184721.58 124876.54 2.32 1.51 
Standard Deviation: 429.79 353.38 1.52 1.23 

87-2D A ____ , _____ 
- ---

Total: 196.49 .00 29500.00 -0.40 549.05 
Average: 854.30 1282.61 -0.02 23.87 
Count: 23 23 23 23 
Maximum: 4210.00 2500. 00 3.30 24.89 
Minimum: 20.00 0.00 -2.40 22.15 
Variance: 750347.08 1344045.37 2.32 0.54 
Standard Deviation: 866.23 1159.33 1.52 0.74 

D 
-----

Total: 42679.00 71500.00 -112.00 1286.85 
Average~ 790.35 1324.07 -2.07 23.83 
Count: 54 54 S4 54 
Maximum: 34<!0.00 2500. 00 1.10 24.90 
Minimum: 38.00 0.00 -4.80 22.26 
Variance: 542064.12 1112568.59 2.()IJ 0.47 
Standard Deviation: 736.25 1054.78 1.45 0.68 

,~, ..... " 
' 



Sex Study_ID 
-------------------- ----

Total: 
. 

Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviation: 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviation: 

=-======== =========== 
Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviation: 

Drug_dose Responses in"''"' Very Thin Metformin Diabetics 
(-4-) 

Group EFF23 
----------------------- --------

.. _.,_,. 

62328.00 
• 809.45 
- 77 

4210.00 
20.00 

605135.26 
m.90 

76719.00 
807.57 

95 
4210.00 

20.00 
525493.15 

724.91 

=======-== ====== 
187864.00 

939.32 
200 

5070.00 
20.00 

941239.96 
970.18 

H\J f\.. c... 
Study_Rx_Dose EFF03_CFB BMI ____________ .. _____ 

--- --------
---------- ~ 

101000.00 -112.40 1835.90 
1311.69 ' -1.46 23.84 

77 77 77 
2500.00 3.30 24.90 

0.00 -4.80 22.26 
1182071.18 3.0S G.49 

1087.23 1.75 0.70 

---------
143500.00 -115.40 2267.22 

1510.53 -1.21 23.87 
95 9S 95 

2550.00 3.30 24.90 
0.00 -4.80 21.30 

1150889.20 3.17 0.69 
1072.80 1.78 0.83 

======= ==·-- ===-== 
310900.00 -191.50 4798.82 

1554.50 -0.96 23.99 
200 200 200 

2550.00 3.30 24.92 
0.00 -S.60 21.30 

1216479.75 2.66 0.52 
! 102.94 1.63 0.72 

.....----------- - -~--­

--------- ~----~-~ ----



Drug-Dose Responses for Pvi ..... '1ntrin Visits With Associated Diarrhea 
(-1-) 

Sex Study_ID Group EFF23 Study_Rx_Dose EFF03_CFB 
~----~------- - ------------------------ ---- ---------~-
l 87-lD . A. 

--·---
'Potal: 25158.00 89250.00' -34.70 
1'verage: 613.61 2176.83 --0.BS 
Count: 41 41 41 
Maximum: 2210.00 2SSO.OO 1.60 
Minimum: 10.00 0.00 -3.40 
Variance: 325621.75 424646.04 1.12 
Standard Deviation: 570.63 6S1.6S 1.06 

_____ ,_, _________ 
---------·---- -----

Tof.al: 25158.00 89250.00 -34.70 
Avuage: 613.61 2176.83 --0.BS 
Count: 41 41 41 
Maximum: 2210.00 25SO.OO 1.60 
Minimum: 10.00 0.00 -3.40 
Variance: 325621.75 424646.04 1.12 
Standard Deviation: 570.63 6S1.6S 1.06 

87-20 A ---
Total: 17360.00 48000.00 2.40 
Ave:age: ~1.(B 1846.15 0.09 
Count: 26 26 26 
Maximum: 3380.00 2500.00 2.60 
Minimum: fB.00 0.00 -1.90 
Variance: 390709.14 1072485.21 1.67 
Standard Deviation: 625.07 1035.61 1.29 

D 
-------~~--

Total: 21622.00 41000.00 -43.10 

~.' 1 • I' ·' 



Drug-Dose ~ponses for Meuormin Visits With Associated Diarrhea 
(-2-) 

Sex Study_ID Group EFF23 Study_Rx_Dose EFF03_CFB 

-------------------------- -- - ------------------------ -----.-..------ --------------
A\terage: 800.81 1518.52 -1.60 
Count: 27 27' 27 
Maximum: 2102.00 2500.00 0.70 
Minimum: 163.00 0.00 -3.90 
Variance: 236400.74 1082990.40 1.42 
Standard Deviation: 486.21 1040.67 l.19 

.......... -........... ~--- ••••••••••-r••••••• 

Total: 38982.00 89000.00 -40.70 
Average: 735.51 1679.25 -0.77 
Count: 53 53 53 
Maximum: 3380.00 2500.00 2.60 
Minimum: 69.00 0.00 -3.90 
Variance: 316528.02 1104663.58 2.26 
Standard Deviation: 562.61 1051.03 I.SO 

--------
Total: 64140.00 178250.00 -75.40 
Average: 682.34 1896.28 -0.80 
Count: 94 94 94 
Maximum: 3380.00 2550.00 2.60 
Minimum: 10.00 0.00 -3.90 
Variance: 324148.78 868948.90 l.76 
Standard Deviation: 569.34 932.17 1.33 

2 87-10 A 
- - --

Total: 29618.00 118575.00 -80.10 
Average: 604.45 2419.90 -1.63 
Count: 49 49 49 
Maximum: 2030.00 2550.00 3.60 
Minimum: 20.00 0.00 -4.00 



Drug-Dose Responses for~ .nin Visits With Associated Diarrhea 
(-3-) 

Sex Study_ID Group EFF23 Study_Rx_Dose EFF03_CFB 
~------------------ - - - ------------------------ -·------ --------------------

Variance: 218646.37 193188.25 l.93 
Standard Deviation: 467.60 439.S3 1.39 
. 
• -··---

Total: 29618.00 l 18S7S.OO -80.10 
Average: 604.4S 2419.90 -1.63 
Count: 49 49 49 
Maximum: 2030.00 2SSO.OO 3.fiO 
Minimum: 20.00 0.00 -4.00 
Variance: 218646.37 193188.25 1.93 
Standard Deviation: 467.60 439.S3 1.39 

S7-2D A 
-··I---- ----

Total: 32932.00 98SOO.OO -38.20 
Average: 598.16 1790.91 -0.69 
Count: SS SS .SS 
Maximum: 1370.00 2500.00 2.90 
Minimum: 86.00 0.00 -6.70 
Variance: 68242 . .58 1124462.81 2.40 
Standard Deviation: 261.23 lOfi0.41 l..S.S 

D ---
Total: 28077.00 79000.00 -61.10 
Average: 684.80 1926.83 -1.49 
Coone 41 41 41 
Maximum: 3133.00 2500.00 1.70 
Minimum: 121.00 0.00 -4 . .SO 
Variance: 279151.52 762938.73 1.93 
Slandanl Deviation: .S28.3S 873.46 1.39 



Drug-Dose Responses for .._,..cmin Visits With Associated Diarrhea 
(-4-) 

Sex Study_m Group EFP23 Study _Rx_Dosc EFFOJ_CFB 
·---

• 
Total: . 61009.00 lnsoo.oo -99.30 
Avenge: 

. 
63S.Sl 1848.96 • -1.0'l • 

Coimt· . 96 96 96 
Maximum: 3133.00 2SOO.OO 2.90 
Minimum: 86.00 0.00 -6.'10 
Variance: Ui0129.69 974582.2S 1.36 
Slandanl DeYiadon: 400.16 987.21 1.54 

-
Total: 90627.00 29601S.OO -179.40 
Awnge: 62S.OI 2041.90 -1.24 
C...t· 145 l4S 14S 
Muimum: 3133.00 2SSO.OO 3.60 
Minimum: 20.00 0.00 -6.'10 
Vlriuce: 180120.IS 7834SS.89 2.29 
Stpnchnl Deviation: 424.41 BIS.13 I.SI 

--------- --------- --------- ------ ------- -----Total: lS4767.00 47432S.OO -254.80 
Awaage: 647.S6 1984.62 ·1.07 
CGll't· 239 239 239 
Muimum: 3380.00 2SSO.OO 3.60 
Vtnimum: 10.00 0.00 -6.'10 
Variance: 231SS1.S1 822140.6S 2.13 

487.39 906.72 1.46 

'. 
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Drug-Dose Responses fOI ...etfonnin Visits Without Diarrhea 
(-1-) 

Sex &udy_JD Group EPF23 Study _Rx_ Dose EPl'03_ CFB 

17-ID 

.. 
·.r ... ~ 

A;. 

'riital: 
AYerap: 
Count: 
Muimum: 
Miaimum: 

.Vlriance: 
S1lr1dard Deviation: 

122516.00 
833 • .W 

147 
.c49S.OO 

10.00 
659101.70 

811.85 

~-. 

·~'i'~-.~.,,.-_:,,:i~ -~·. 
"'i:~~~. ' ' ·.~ 122516.00 

·-.; 

. -;.-. 
~ 

. ,, 
'· 

'"l' ····•: 833 .... .~ "

1

,' ~~(~~(~-~),-' j47 

''· iii;;,J:·l ·"~;~ :.~.·' ,, .c49S.OO 
~ ,,,,,. ,'{iii '" ·. '"'' 10 00 •f ...... :.i·~\t~ . , ' ... '- ~ "'~ -- • 

'""f:.,,'-,i' ' " 'IOl:C9 ~ ·. ·'1'"·!11. ~:~)~'!.i:~ 101.70 
.,, 'l· · · ti·~~ll<~'lf~z::, 8 .,.. •'?"•'""" 11 8S 

A ~- "·• , J~~; ;~;:~ ... · 

Tocal: 
Avenip· 

'Count: 

. · 200532.00 

... "8.IO .... , ....... 
Miaimum: 

' ...;....,.,. . ....... . . "V--. ialicJa· '··· <:···· ' •·<.· · · S AaAI~. 

::. ~~,, " ' ,,;, t;,~'S~· 

231 
5010.00 

10.00 
710533.24 

841.93 

' .... , •... ' 1····· ...... , .. ~ .... il' '• .. •• '·'·· . >')~i· ~l ' '.' '·~ ' •ni .. \, t~~!B'ofal: 
':: :~·;':~ ... ,:;'.;";:.·. ,_, ..... ·· ... 'l~r~~·~1-
·-i:L •,,,,~:if ..... ,,.,,,: . 'i~ '> <O,t,!1~.,B~ "':'.~'f:'". •1a"''• ""- ,. ';;..,· . 0 ~M:'.:tJ'l.t'.:ttu:;.;;1, •. ~·-

~ ,.,_ 
_____ ....__ 

245167.00 

340850.od 
2318.71 

147 
2SSO.OO 

0.00 
270891.53 

520.47 

340850.00 
2318.71 

147 
2SSO.OO 

0.00 
270891.S.3 

'20.47 

361SOO.OO 
.1$64.94 

231 
2500.00 

0.00 
1389722.13 

1171.87 

311000.00 

-161.40 
-1.10 

147 
3.90 

..t.50 
1.63 
1.28 

-
-161.40 

-1.10 
147 

3.90 
..t.50 
1.63 
J.28 

-31.fiO 
-O.J4 

231 
3.10 

-5.fO 
2.37 
I.st 

-393.90 

~~'~ 

~i~.;'.'.,: 
. ; j'.i'.:i~ 

'"'' 

-~~-

' . '"'t, 
:~·:;;~: 

.. , . 
.,.., 

-H.''. 

',_,'.': 

-, 



... ' 

Drug-Dose Responses fo1 ••• .etrormin Visits Without Diarrhea 
(-2-) . 

Sex Study_ID Group EFF23 Study_Rx_Dose EFF03_CFB ... .__... ... ________________ - _____ ,.,_ ....... __ ------- --... -----.--
Averag~: 918.23 1426.97 -1.48 _c -~ 

Cqunt: 267 267, 267 
',., 

' ' ,( :•:' 

Miximum: !5430.00 2!500.00 4.00 
Minimum: 20.00 0.00 -S.70 
Variance: &o416S.14 1282119.26 1.79 
Standard Deviation: 896.15 1132.31 1.34 

.......................... . ................................ 
Total: 445699.00 742!500.00 -41S.SO 
Avciage: 894.98 1490.96 -0.SS 
Coont: 498 498 498 
Maximum: 5430.00 2500.00 4.00 
Minimum: 10.00 0.00 ·S.70 
Variancr: 7613S8.31 1336765.74 2.SO 
Standard Deviation: 872.56 1156.19 l.58 

____ ._ ..................... 
Tola!: 568215.00 L0833SO.OO ·586.90 
Average: 880.95 1679.61 -0.91 
Count: 645 645 645 
Maximum: 5430.00 2SSO.OO 4.00 
Minimum: 10.00 0.00 -S.7G 
Variance: 738719.63 1214409.93 2.31 
8'aNianl Deviation: 859.49 1102.00 1.52 

2 87-lD A ----.... 
Total: 142481.00 427125.00 -283.10 ~--"~""..,,.,:__ .... 

Average: 791.S6 2372.92 -1.57 
Count: 180 180 180 ::~. 

Maximum: 5020.00 2SSO.OO 3.tiO .-.. _· .. •. 

Minimum: 10.00 0.00 -6.00 '"'· r 

,:,.·; 

' 



Sex Study_m 

-'' .:,. ..... 

'• ,.. ~ , ... ' ''• ' ' -, 

""• - ~- !:~.:~;:·~-- -·;.,:- ~:~~10ta1: " 
· "·:i/'.· .. C.· : .. ·I' ... ··· .. ·1:''*'--· _, .?~i -;~,,-~ "' !(:'!'·----

;, ···~:"~ ' litt'-cxmt· ,•;.,: '"i1"''~--· ,. , '".JJ'.t::~mum: 

c'Minimum: ..... 
-:~:- ,..anance: 

Standlnl Deviation: 

;Y;'7-2D 

''' 

'•, 

c ~ 

T, , 

-~ 

"- ''<· 
"'.·-·~ 

~.: ~.r ' 
--~- ·"'*' 

Dr.ig·Dose ResJ>onses fo •.• .:tformin Visits Without Dianhea 
(·3·) 

Group EFF23 Study_Rx_Dose EFFOJ_CPB 
-~- -- ------
Variance: S483SS.8S 
Standard Deviation: 740.Sl . 

• 

142481.00 
791.S6 

180 
S020.00 

10.00 
S483SS.8S 

; . . . ~.·.. 140.Sl 

A 

Total: 
Average: 
Count: 
Mui mum: 
Minimum: 

. :Variance: 
' 'Stllldanl Deviatioo: 

~ 
Tolal: 
Avea p· 

'. ('omt: 
Maximum: 
Minimum: 
Variance: 

,,,<,_, •c' '- .. ~_::· --~,,._: 
-~~. ·u1f· £~" 

':··1-
'···~.·. 198434.00 

743.2<: 
'•, 26'1 

5830.00 
' 10.00 

412053.73 
'.' 641.91 

234S61.63 
484.32 

' -----
42712S.OO 

2372.92 
180 

2SSO.OO 
0.00 

234S6\.63 
484.32 

__ .. ,, _____ ___ 
427000.00 

1S99.25 
267 

2SOO.OO 
0.00 

13S9999.44 
1166.19 

---------~-

3.04 
1.74 

-283.10 
-l.S7 

llO 
3.fiO 

-6.00 
3.04 
1.74 

-103.10 
-0.39 

2GI 
4.10 

-6.'10 
2.58 
l.fiO 

-S23.90 
-1.11 

'!!; ·,~ 
" ' . Standlnl Deviatioo: 

213226.00 
735.26 

290 
34fi0.00 

20.00 
36Ss94.23 

604.64 

41S7SO 00 
1433.62 

290 
2SOO.OO 

0.00 
1233740.34 

1110.74 

290 
4.30 

-6.SO 
2.61 
1.64 

: ' ' • ·' < ( >1 '. .:.~~~1 ~-" 
--~~~ .: ~~:-~_,. __ '.f.~~~·:·· ~.. '¥_'{~--~-,~: .. -~~-· 

·-.. ~··:·-~~>,.'.!·:'· ~. 

' 

.,,:,·:~~·.· '>. •. ,b~,,~.,,,. 

· .... '._, 

'"'~ .. ~ 
:r' '.l.~ 

"' ~ , 

..~:-: 

' ~ '·" 

.•. , 

'· 

·•, 

~~~-



Sex Study_ID 
----·-----------·------- -------------~--~---

. 
Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviation: 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviation: 

========= ========= 
Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviation: 

Drug-Dose Responses for Metformin Visits Without Diarrhea 
(-4-) 

Group EFF23 Study_Rx_Dose EFF03_CFB 
------------------------ ----------------- -----~------------

• ----------------- ------------------- ------·---
411660.00 842750.00, -627.00 

• 739.07 1513.02 -1.13 
557 557 557 

5830.00 2500.00 4.30 
10.00 0.00 -6.70 

387880.49 1301109.75 3.13 
622.80 1140.66 1.77 

----------------- ------------------- ·------
554141.00 1269875.00 -910.10 

751.89 1723.03 -l.23 
737 737 737 

5830.00 . 2550.00 4.30 
10.00 0.00 -6.70 

427582.58 1177109.43 3.15 
653.90 1084.95 l.77 

========= ====== ======= ===== 
1122356.00 2353225.00 -1497.00 

812.12 1702.77 -1.08 
1382 1382 1382 

5830.00 2550.00 4.30 
10.00 0.00 -6.70 

576940.94 1194987.37 2.78 
759.57 1093.15 1.67 



Sex 
.,._·---------------

Total: 
Average: 
Count: . imum: 

mum: 
.ance: 

Standard Deviation: 

2 

·• 

"II: 
rage: 
nt: 

Maximum: 
Minimum: 
Variance: 
Standard Deviation: 

Vllo<IJ 
Drug/Dose levels in patients with ADRs 

Study_ID EFF23 Study_Rx_Dose 
----· ------------ ------------ ~-----------------87-lD 

--------------- -----------------
Total: 72291.00 219300.00 
Average: 737.66 2237.76 
Count: 98 98 
IV.aximum: 4090.00 2550.00 
Minimum: 10.00 0.00 
Variance: 527904.90 448064.35 
Standard Deviation: 726.57 669.38 

87-20 
------- ---·-----

'Iota!: 186258.00 330000.00 
Average: 850.49 lS06.8S 

,Count: 219 219 
Maximum: 5430.00 2500.00 
Minimum: 20.00 0.00 
Variance: . - 711561.82 1304747.61 
Standard Deviation: 843.54 1142.26 

----------------- -------------------
258549.00 549300.00 

815.61 1732.81 
317 317 

5430.00 2550.00 
10.00 0.00 

657503.54 1154002.53 
810.87 1074.25 

87-10 
------------ -------------------

Total: 99281.00 292825.00 
Average: 781. 74 2305.71 
Count: 127 127 
Maximum: 5020.00 2550.00 
Minimum: 10.00 0.00 
Variance: 563470.02 391173.12 

. Standard Deviation: 750.65 625.44 

87-20 
---------·-· -----·----

Total: 218439.00 466000.00 
Average: 745.53 1590.44 
Count: 293 293 
Maximum: 4850.00 2500.00 
Minimum: 10.00 0.00 
Variance: 391320.54 1195744.85 
Standard Deviation: 625.56 1093 • .50 

---------------- -------------~----
317720.00 758825.00 

756.48 1806.73 
420 420 

5020.00 2550.00 
10.00 0.00 

443651.92 1060378.87 
666.07 1029.75 



vl~1b 
Drug/Dose levels in patien~with ADRs 

Sex Study_JD EFF23 Study_Rx_Dose 
··----------------- --------------------- ------------- -·--··--------------
:====== ========= ====== ======= 

1oial: 
Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Dev, ation: 

... / ... 

576269.00 
781.91 

737 
5430.00 

10.00 
536491.42 

732.46 

1308125.00 
ln4.93 

737 
2550.00 

0.00 
1101987.78 

1049.76 



(tf-11_. ~c~/l't~ vs 

F'\ x .. - e.~ctn1j-t~ 



GFR Percent Change from Baseline by Study, by Rx Group, and by Visit 
(l) 

Study_ID Group Visit_ No (((Cr-Cr_CFB)*lOO)/Cr) Cr Cr_CF 

---------- ------------ --------
87-10 A l.O 

Total: 
Average: 
Count: 
Standard Deviation: 

l.1 

Total: 
Average: 
Count: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Standard Deviation: 

2.1 

Total: 
Average: 
Count: 
Standard Deviation: 

3.0 

Total: 
Average: 
Count: 
Standard Deviation: 

3.1 
.. • .. I 

Total: 
Average: 
Count: 
Standard Deviation: 

3.2 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.1 

357.3426573 
89.3356643 

4 
6.9820719 

298.6111111 
99.5370370 

3 
9.6447531 

198.8888889 
99.4444444 

2 
10.55555.56 

100.0000000 
100.0000000 

1 
0.0000000 

280.0000000 
93.3333333 

3 
9.4280904 

403.8888889 
100.9722222 

4 
17.6399825 

100.0000000 
100.0000000 

l 
0.0000000 

13,576.5916028 
102.8529667 

132 
14.5998791 



GFR Percent Change from Baseiine cy Study, by Rx Group, and by Visit 
t"' 

Study_ID Group Visit_ No 

Total: 
Average: 
Count: 
Standard Deviation: 

4.2 

Tlltil: 
Al'Clage: 
Count: 
Standard Deviation: 

5.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

5.2 

Total: 
Average: 
Count: 
Standard Deviation: 

S.3 ... . .. 
Total: 
Average: 
Count: 
Standard Deviation: 

5.4 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

(((Cr-Cr_CFB)*lOO)/Cr) Cr Cr __ CF 

493.1313131 
98.6262626 

5 
12.0010203 

166.6666667 
83.3333333 

2 
5.5555556 

---· --------
12,638.0193345 

101.1041547 
125 

16.7521991 

626.8772894 
104.4795482 

6 
27.8903271 

------------
323.2773109 
107.7591036 

3 
30.4488106 

----·-------
112.5000000 
112.5000000 

1 
0.0000000 

---·------
112.5000000 
112.5000000 

1 
0.0000000 

12,565.3571429 
104. 7113095 

120 
19.7838916 



Average: 101.1558442 

Percent Change from Baseline by Study, by Rx Group, and by Visit 

Study_lD Group Visit_ No (((Cr-Cr_CFB)*lOO)/Cr) Cr Cr_CF 
B 
-----

Count: 7 
Standard Deviation: 26.0062981 

6.2 

Total: 157.8947368 
Average: 78.9473684 
Count: 2 
Standard Deviation: 21.0526316 

6.3 
--------

Total: 91.6666667 
Average: 91.6666667 
Count: 1 
Standard Deviation: 0.0000009 

7.0 
------------

Total: 12, 140.6349206 
Average: 106.4967975 
Count: 114 
Standard Deviation: 20.6508353 

7.1 
-----·-----·-------·· 

Total: 400.0000000 
Average: 100.0000000 
Count: 4 
Standard Deviation: 15.3093109 

7.2 .. .. ' ---~-------------
Total: 88.8888889 
Average: 88.8888889 
Count: 1 
Standard Deviation: 0.0000006 

8.0 
---------------

Total: 11,658.4476634 
Average: 104.0932827 
Count: 112 
Standard Deviation: 17.9496571 

8.1 
~---------------------------

Total: 765. 7808858 
Average: 95.7226107 
Count: 8 
Standard Deviation: 18.8433976 

8.2 
--·-



Average: 
Count: 
Standard Deviation: 

81.8181818 
1 

0.0000000 

.<Percent Change from Baseline by Study, by Rx Group, and by Visit 
(4) 

B 
Study_ID Group 

-----·---
87-lD A 

Total: 
Average: 
Count: 
Standard Deviation: 

B 

.. .,. I 

Visit_ No 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.2 

Total: 
Average: 
Count: 
Standard Deviation: 

1.0 

Total: 
Average: 
Count: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Standard Deviation: 

2.1 

Total: 
Average: 
Count: 
Standard Deviation: 

3.0 

Total: 
Averaee: 

(((Cr-Cr_CFB)•lOO)/Cr) 

12,017.3151848 
107.2974570 

112 
20.0307708 

------------
277 .1428571 

92.3809524 
3 

18.0827024 

-----------
208.3333333 
104.1666667 

2 
4.1666667 

---·-----------
80,949.666435(, 

103.7816236 
780 

18.5918292 

390.3571429 
97.5892857 

4 
8.4265093 

495.4822955 
99.0964591 

5 
8.7478922 

100.0000000 
100.0000000 

1 
0.0000000 

290.0000000 
96.6666667 

Cr Cr_CF 



Standard Deviation: 

3.1 

Total: 

4.7140452 

~~~~·---------------
469.4444444 

GFR PCW".nt Change from Baseline by Study, by Rx Group, and by Visit 
(5) 

B 
Study_ID Group Visit_ No 

Average: 
Count: 
Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
S1a11dar.d Deviation: 

4.1 

Total: 
Average: 
Count: 
Standard Deviation: 

4.2 

Total: 
Average: 
Count: 
Standard Deviation: 

5.0 

Total: 
1 •, I Average: 

Count: 
Standard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Averue: 

(((C1-Cr _CFB)*100)/Cr) 

117.3611111 
4 

16.9393207 

13,810.0813076 
103.()(j()3083 

134 
16.1246418 

377.0707071 
94.2676768 

4 
13.9476946 

118.1818182 
118.1818182 

1 
0.0000006 

12,395.3937729 
102.4412709 

121 
17.8193523 

641.7099567 
106.9516595 

6 
7.8125678 

12,065.4695305 
105.8374520 

114 
16.4306361 

·• 1? Cnnnntv\ 
1 •• •J\l\l\l\lfJ\I 

112.SOOOOOO 

Cr Cr_ CF 



Standard Deviation: 

7.0 

Total: 
Average: 
Count: 

0.0000000 

11,606.6492984 
104.5644081 

111 

GFR Percent Change from Baseline by Study, by Rx Group, and by Visit 
(6) 

I! 
Study_ID Group Visit_No (((Cr-Cr_CFB)*lOO)/Cr) Cr Cr_CF 

... • .. I 

Total: 
Average: ,.._,._ .. 

Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Sllllldard Deviation: 

Total:. 
Average: 
Count: 

7.2 

Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

18.6929499 

357.3015873 
89.3253968 

4 
8.1675690 

---------
283.3333333 
94.4444444 

3 
14.1639431 

11,031. 7465867 
104.0730810 

106 
18.1102629 

------------
445.0000000 
111.2500000 

4 
3.2004774 

10,950.0019425 
lOS.2884802 

104 
20.5153497 

-----------------~----~---.---498.3766234 
99.6753247 

s 
15.7593001 

----------
76,438.1003474 

103.9974154 
'"~ 



Total: 
• ""lge: 

t: 
dard Deviation: 

87-20 A l.O 

157,387. 7667823 
103.8863147 

151S 
18.1799S78 

GFR Percent Change from Baseline by Study, by Rx Group, ar.d by Visit 
(7) 

B 
Study_ID Group Visit_No (((Cr-Cr_CFB)*lOO)/Cr) Cr Cr_CF 

------------- -------
Total: 
Averagl!: 
Count: 
Standard Deviation: 

l.l 

Total: 
Average: 
Count: 
Standard Deviation: 

?.O 

Total: 
Average: 
Count: 
Standard Deviation: 

3.0 

Total: 
Average: 
Count: ... . .. ' Standard Deviation: 

3.1 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.1 

Total: 
Average: 
Count: 
Standard Deviation: 

-------
41S.16483S2 
103.7912088 

4 
ll.754TIS1 

13S.3S3S3S4 
67.67676TI 

2 
23.2323232 ____ .. ________ _ 

290. 909()90C) 
96.9696970 

3 
9.22i2873 

424.61S3846 
106.1538462 

4 
19.8374393 

22S.87412S9 
112.937""629 

2 
S.2441SS2 

------------ -
442.8571429 
110. 714285 ;' 

4 
11.8450885 

·----··---·----------
100.0000000 
100.0000000 

1 
0.0000000 



s.o 
Total: 
Average: 
Count: 
S&.u1~d l)e-1. iation: 

S.l 

Total: 
Average: 

____________ .. ___ _ 

330.19230"n 
110.0641026 

3 
l.9632SS5 

~----------·--
401.6666667 
100.4166667 

GFR Pcrce11t Change from Baseline by Study, by Rx Group, and by Visit 
(8) 

B 
Study_lD Group Visit_No (((Cr-Cr_CFB)•IOO)/Cr) Cr Cr_CF 

Count: 
Standard Deviation: 

5.2 

Total: 
Average: 
Count: 
Standard Deviation: 

S.3 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 

• • .. I 

Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Devia1on: 

6.2 

Total: 
Average: 
Count: 
Standard Dcvialion: 

6.S 

Total: 
Average: 
Count: 
C't"'"'""'..,. ~''"'''""· 

4 
6.4951905 

--~·-----------
200.0000000 
100.0000000 

2 
0.0000000 

----·--
83.3333333 
83.3333333 

1 
0.0000000 

---·----------
20,587.4821012 

105.0381740 
196 

15.8004-714 

866.S01831S 
108.3127289 

8 
20.4611636 

222.2222222 
111.1111111 

2 
11.1111111 

--------------
122.2222222 
122.2222222 

I 
0 CIOOOflf~ 



7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

20,009.0306915 
105.3106879 

190 
16.7176656 

567. 7020202 
113.5404040 

5 
5.8418954 

GFR Percent Change from Baseline by Study, by Rx Group, and by Visit 
(9) 

Study_ID Group 
B 

87-20 A 

.. •-. I 

Visit_ No 

8.0 

Total: 
Average: 

· Count: 
~dard Deviation: 

---- .. 8. l --... _ 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Avef .. j!,e: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

IO.l 

Total: 
Average: 
Count: 
Standard Deviation: 

(((Cr-Cr_CFB)*lOO)/Cr) Cr Cr_CF 

18,568.1540682 
108.5856963 

171 
17.5286603 

----~~~ .. ~~~-~~--~------

--540.0000000 
108.0000000 

5 
14.3527001 

17,365.2841603 
106.5354856 

163 
18.1207906 

680.5555556 
97.2222222 

7 
9.3859064 

16,915.0804751 
105.7192530 

160 
16.1586716 

197.2222222 
98.6111111 

2 
23.6111111 



Total: 
Average: 
Count:· 
Standard Deviation: 

11.1 

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 

17,201.2601288 
108.8687350 

158 
18.5046644 

308.5858586 
102.8619529 

3 
48.3695552 

-------------
117,201.2699800 

GFR Percent Change from Baseline by Study, by Rx Group, and by Visit 
(10) ~ 

B 
Study_ID Group 

Average: 
Count: 
Standard Deviation: 

c 

... • .. t 

Visit_No 

1.0 

Total: 
Average: 
Count: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Standard Deviation: 

2.1 

Total: 
Average: 
Count: 
Standard Deviation: 

3.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

"'0 

(((Cr-Cr CFB)*lOO)/Cr) 

-------
106.4498365 

1101 
17.3088809 

------------
290.4761905 
96.8253968 

3 
9.9760358 

---------------
403.7062937 
100.9265734 

4 
10.196TI48 

----·------------
120.0000000 
120.0000000 

1 
0.0000000 

120.0000000 
120.0000000 

1 
0.0000000 

---·-··----------
484.6031746 

96.9206349 
s 

8.7192428 

Cr Cr CF 



Total: 
Average: 
Count: 
Standard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

5.2 

Total: 
Average: 
Count: 

GFR Percent Change from Baseline by Study, by Rx Group, and by Visit 
(11) 

310.0000000 
103.3333333 

3 
4.7140452 

172. 7272727 
86.3636364 

2 
13.6363636 

114.2857143 
114.2857143 

1 

B 
Study_ID Group Visit_ No (((Cr-Cr_CFB)*lOO)/Cr) 

---------------- ------- ----------
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

... • .. I 

6.2 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

., ., 

0.0000004 

20,346.2351864 
103.8073224 

196 
32.6853117 

920.1709402 
102.2412156 

9 
14.0458927 

112.SOOOOOO 
112.SOOOOOO 

1 
0.0000000 

19,417.16SOS72 
101.1310680 

192 
16.1679652 

402.!iOOOOOO 
100.62SOOOO 

4 
7.9794658 

Cr Cr_CF 



Total: 
Average: 
Count: 
Standard Deviation: 

73 

Total: 
Averaae: 
Count: 
Sblndard Deviation: 

7A 

100.0000000 
100.0000000 

1 
0.0000000 

.100.0000000 
. 100.0000000 

1 
0.0000000 

-------
Total: 
Averaae: 
Count: 
S:andard Deviation: 

GFR Percent Change from Baseline by Study, by Rx Group, and by Vi:sit 
(12) 

112.SOOOOOO 
112.SOOOOOO 

1 
0.IV()()""'()()""'(XJ() 

B 
Study_ID Group Visit_No (((Cr-Cr_CFB)*lOO)/Cr) Cr Cr_CP 

87-20 c 

.... •1 I 

• 

Total: 
Average: 

·eount: 

8.0 

. Standard Deviation: 

8.1 

Total: 
Average: 
Count: 

, , ~~ Deviation: 

8.2 

9.0 . 

Total: 
Avenge: 
Count: 
Standard Deviation: 

9.1 

ToW: 
Avmp: 
Count: 
Stllldard Devildoa: 

18,822.7S072JS 
101.1975845 

186 
15.9086250 

497.8632479 
99.5726496 

s 
11.7556327 

100.0000000 
·100.0000000 

1 
0.0000000 

Jl,200.4686980 
' 101.1137150 

180 
15.4123648 

562.1380952 
93.7896825 

6 
10 • .a4307 

·.-.,.- .. 



Total: 
Average: 
Count: 
Standard Deviation: 

9.3 

Total: 
Average: 
Count: 
Standard Deviation: 

9.4 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

GFR Percent Change from Baseline by Study, by Rx Group, and by Visit 
(13) 

91.66£'6667 
91.666£'667 

1 
0. ()()()()()(,'9 

231.3131113 
115.6565657 

2 
6.5656566 

100.0000000 
100.0000000 

1 
0.0000000 

Study_ID Group Visit No (((Cr-Cr_CFB)*lOO)/Cr) Cr Cr CF 
B 
---------------------- ----------------- ------- -------------- -------------

Total: 
Average: 
Count: 
Standard Deviation: 

10.1 

Total: 
Average: 
Count: 
Standard Deviation: 

... . .. . 
10.2 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

11. l 

Total: 
Average: 
Count: 
Standard Deviation: 

11 ? 

18,170.3171828 
103.2404385 

176 
15.9930418 

505.4166667 
101.0833]33 

5 
7.7799600 

125.0000000 
125.0000000 

1 
0.0000000 

18,150.0788101 
103.7147361 

175 
15.9102588 

193.2330827 
96.6165414 

2 
17.6691729 



Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: 

D LO 

Total: 
Average: 
Count: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 

115.3846154 
115.3846154 

l 
0.0000003 

119,393.1007477 
102.3077127 

1167 
19.6325016 

------------
338.8888889 
112.9629630 

3 
9.4426287 

305.3846154 
101.7948718 

3 

GFR Percent Change from Baseline by Study, by Rx Group, and by Visit 
(14) 

Study_ID Gr.>up Visit_ No 

---------
Standard Deviation: 

3.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 
... •"' I .. . 

Total: 
Average: 
Count: 
Standard Deviation: 

5.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

(((Cr-Cr_CFB)*lOO)/Cr) Cr Cr_CF 

10.4406529 

200.6410256 
100.3205128 

2 
8.0128205 

----·--------
519 .5238()1)5 
103.9047619 

5 
26.9750872 

228.5714286 
114.2857143 

2 
14.2857143 

---··------· 
100.0000000 
UJ0.0000000 

1 
0.0000000 



Average: 103.2414000 
Count: 208 
Standard Deviation: 14.6911128 

6.1 
---~-----------------------

Total: 822.4927850 
Average: 102.8115981 
Count: 8 
Standard Deviation: 12.2011325 

6.2 
~-..-------~-----------

Total: 144.4444444 
Average: 144.4444444 
Count: 1 
Standard Deviation: 0.0000000 

7.0 
~ 

~-~~---·--------------
Total: 20,496.1059774 
Average: 101.4658712 
Count: 202 
Standard Deviation: 15.5888945 

GFR Percent Change from Baseline by Study, by Rx Group, and by Visit 
(1 "i\ 

itudy_Io Group 

87-20 D 

• • .. I 

Visit_ No 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.3 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

8.2 

(((Cr-Cr_ CFB)* 100)/Cr) 

1, 204. 94 75524 
92.6882733 

13 
13.4484862 

185.7142857 
92.8571429 

2 
7.1428571 

~~~·---~-~-----

20,931.3800089 
103.1102463 

203 
19.4792221 

607.4603175 
101.2433862 

6 
25.1014849 

Cr Cr_CF 



B 

Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.2 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

87.0629371 
2 

5.2441552 

20,465.5m556 
103.3615038 

198 
17.2520309 

1,129.1330891 
112.9133089 

10 
26.0105187 

256.3888889 
85.4629630 

3 
3.9042905 

Percent Change from Baseline by Study, by Rx Group, and by Visit 

Study_ID Group Visit_ No 

Total: 
Average: 
Count: 
Standard Deviation: 

_.. •,. I 10.1 

Total: 
Average: 
Count: 
Standard Deviation: 

10.2 

Total: 
Average: 
Count: 
Standard Deviation: 

11.Q 

Total: 
Average: 
Count: 
Standard Deviation: 

11.l 

(((Cr-Cr_ CFB)* 100)/Cr) 

20,226. 8620269 
103.7274976 

195 
16.0686323 

366.9047619 
91.7261905 

4 
12.7945733 

75.0000000 
75.0000000 

1 
0.0000000 

20,420.4320679 
105.2599591 

194 
18.4679882 

--·------··---·-------·-

Cr Cr_CF 



~Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: 

Average: 
Count: 
Standard Deviation: 

11.2 

Total: 
Average: 
Count: 
Standard Deviation: 

11.3 

Total: 
Average: 
Count: 
Standard Deviation: 

• 

101.1335578 
9 

9.9696029 

239.0909091 
119.5454545 

2 
10.4545455 

-------------
219.0909091 
109.5454545 

2 
0.4545455 

132,042.5746476 
103.2389168 

1279 
17.1708861 

368,636.9453753 
103.9292206 

3547 
18.1420019 

- _ .{ Percent Change from Baseline by Study, by Rx Group, and by Visit 
(17) 

B 
Study_ID Group 

========= ========= 
= 
Total: 
Average: 
Count: 

... • .. I 

Standard Deviation: 

Visit_ No 

========= 

(((Cr-Cr_ CFB) .. 100)/Cr) 

=========== 
526,024. 7121576 

103.9163793 
5062 

18.1533807 

Cr Cr_CF 



Urinary pH Change from Baseline (1) 
in Patients with > 20" Drops in GFR 

Study_ID Group .., ___ ....,_ .. ________ 
D A 

'fl • .. I 

Visit_No SAF14_CFB 

3.1 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

4.0 

Total: 0.000 
Average: 0.000 
Count: 18 
Standard Devw;on: 0.667 

s.o 
Total: 2.000 
Average: 0.118 
Count: 17 
Standard Deviation: 0.676 

S.2 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: -4.000 
Average: -0.160 
Count: 2S 
Standard Deviation: 0.833 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

0.000 
0.000 

1 
0.000 

Total: 4.000 
Average: 0.143 
Count: 28 
Standard Deviation: 0.693 

8.0 

Total: 3.000 
Average: 0.176 
Count: 17 
Standard Deviation: 0. 617 

8.1 



Urinary pH Change from Baseline (2) 
in Patients with >205 Drops in GFR 

~tudy_ID Group 

Total: 
""Average: 
Count: 
Standard Deviation: 

B 

·11 .... ' 

Visit_No SAF14_CFB 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

9.0 

Total: 0.000 
Average: 0.000 
Count: 29 
Standard Deviation: 0. 788 

3.1 

S.000 
0.036 

138 
0.726 

Total: 1.000 
Average: 1.000 
Count: 1 
Standard Deviation: 0.000 

4.0 

Total: S.000 
Average: 0.313 
Count: 16 
Standard Deviation: 0.916 

s.o 
Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

-4.000 
-0.190 

21 
0.663 

Total: 1. 000 
Average: 0.040 
Count: 25 
Standard Deviation: 0. 720 

7.0 

Total: -1.000 
Average: -0.048 
Count: 21 
Standard Deviation: 0. 722 

Total: 
Average: 
Count: 

8.0 

0.000 
0.000 

19 



Urinary pH Change from Baseline (3) 
in Patients with > 20" Drops in GFR 

Study_ID 

Total: 
Average: 
Count: 
Standard Deviation: 

87-20 

Group Visit_No SAF14_CFB 
------------------------ ---------------Standard Deviation: 0. 72S 

9.0 

Total: S.000 
Average: 0.238 
Count: 21 
Standard Deviation: 0.971 

Total: 7.000 
Average: 0.056 
Count: 124 
Standard Deviation: 0.806 

A 1.0 

12.000 
0.046 

262 
0.76S 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

3.0 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

4.0 

Total: -1.000 
.. • • t 

Average: -1.000 
Count: 
Standard Deviation: 

6.0 

1 
0.000 

Total: -.S.000 
Average: -0.128 
Count: 39 
Standard Deviation: 0. 723 

6.1 

Total: 1.000 
Average: 1.000 
Count: 1 
Standard Deviation: 0.000 

7.0 



Urinary pH Change from Baseline (4) 
in Patients with > 20" Drops in GFR 

Study_ID Group ---

... •, I 

Total: 
Avenge: 
Count: 
Standard Deviation: 

c 

Visit_No SAF14 CFB 
------------ ----
Total: 4.000 
Average: 0.114 
Count· 3S 
Standard Deviation: 0.919 

8.0 

Total: -3.000 
Average: -0.071 
Count: 42 
Standard Deviation: 0. 768 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

-1.000 
-1.000 

1 
0.000 

Total: -1.000 
Average: -0.027 
Count: 37 
Standard Deviation: 0. 753 

10.0 

Total: 4.000 
Average: 0.125 
Count: 32 
Standard Deviation: 0. 781 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

--------
2.000 
0.045 

44 
0.796 

-------
0.000 
0.000 

234 
0.195 

-------
Total: 9.000 
Average: 0.333 
Count: 27 
Standard Deviation: 0. 770 

6.1 

Total: -2.000 
Avdlge: 
Count: 

-2.000 
1 



-~ ----

Urinary pH Chanae from Baseline 
in Patients with >20" Drops in GFR 

(S) 

Study_ID Group Visit_No SAF14_CFB ----.. 
Standard Deviation: 0.000 

7.0 
----

Total: 3.000 
Average~ 0.111 
Count: 27 
Standard Deviation: 0.786 

8.0 

Total: 7.000 
Avenge: 0.318 
Count: 22 

~ Standard Deviation: 0.819 

9.0 

Total: 3.000 
Avenge: 0.111 
Count: 27 
Standard Deviation: 1.066 

10.0 

Total: 3.000 
Average: 0.107 
Count: 28 
Standard Deviation: 0.618 

11.0 

Total: 0.000 
Average: 0.000 
Count: 2S 
Standard Deviation: 0.632 

.. 0Total: 23.000 
Average: 0.146 
Count: 157 
Standanl Deviation: 0.820 

D 1.0 

Total: 0.000 
Avenge: 0.000 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: S.000 
Avenge: 0.179 
Count: 28 
Shlndanl Deviation: 0.804 

7.0 



·Urinary pH Change from Baseline (6) 
in Patients with > 20% Drops in GFR 

Study_ID Group ------
Visit_ No SAF14 CfB ... ____ _ 

Total: 2.000 
Average: 0.091 
Count: 22 
Standard Deviation: 0. 793 

8.0 

Total: 8.000 
Average: 0.250 
Count: 32 
Standard Deviation: 0. 1<11 

8.1 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

9.0 

Total· 8.000 
Average: 0.286 
Count: 28 
Standard Deviation: 0.881 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

-1.000 
-1.000 

l 
0.000 

6.000 
0.231 

26 
0.846 

Total: 5.000 
Average: 0.116 
Count: 43 
Standard Deviation: 0. 784 

11.1 

Total: 1.000 
Average: 1.000 
Count: 1 
Standard Deviation: 0. 000 

11.2 

Total: 0.000 



Urinary pH Change from Baseline 
in Patients with >20" Drops in GFR 

(7) 

Study_ID Group 
-------

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: ~ 

------------------ =:.========= 
Total: 
Average: 
Count: 
Standard Deviation: 

Visit No 

Average: 
Count: 
Standard Deviation: 

------------------
-

SAF14 CFB 

0.000 
1 

0.000 

34.000 
0.185 

184 
0.800 

57.000 
0.099 

515 
0.808 

----------
69.000 
0.082 

837 
0.795 

- -1 
• 

! 



... . .... 



Potassium Changes from Baseline (1) 
in Patients with >20% Drops in GFR 

Study_ID Group 
·--------
D A 

Visit_ No 

3.1 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

SAFll_CFB 

-0.100 
-0.100 

1 
0.000 

Total: 0.500 
Average: 0.026 
Count: 19 
Standard Deviation: 0.319 

5.0 

Total: 1.900 
Average: 0.112 
Count: 17 
Standard Deviation: 0.476 

S.l 

Total: 0.200 
Average: 0.200 
Count: 1 
Standard Deviation: 0.000 

5.2 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

-0.100 
-0.100 

1 
0.000 

-0.200 
-0.007 

27 
0.357 

-0.100 
-0.050 

2 
0.450 

Total: 0.100 
Average: 0.003 
Count: 30 
Standard Deviation: O.S 12 

7.1 ----



Potassium Cnanges from Baseline (2) 
in Patients with > 20% Drops in GFR 

Study_ID 
·-----------------

Group Visit_No SAFll CFB -------- --------------
Total: -0.400 
Average: -0.400 
Count: 1 
Standard Deviation: 0.000 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

-0.800 
-0.044 

18 
0.398 

0.100 
0.100 

1 
0.000 

Total: -3.500 
Average: -0.121 
Count: 29 
Standard Deviation: 0.394 

Total: -2.400 
A ·;P.rage: -0.016 
Count: 147 
Standard Deviation: 0.418 

B 3.1 

Total: -0.900 
Average: -0.450 
Count: 

.... •1 I Standard Deviation: 
2 

0.250 

4.0 

Total: -1.900 
Average: -0.119 
Count: 16 
Standard Deviation: 0.472 

5.0 

Total: -2.200 
Average; -0.100 
Count: 22 
Standard Deviation: 0.378 

6.0 

Total: -l.800 
Average: 
Count: 

-0.072 
2S 



Potassium Changes from Baseline (3) 
in Patients with > 20% Drops in GFR 

Study_ID Group Visit_No SAFll_CFB 
----------------- ------ ------------------------

____ ,.,. ___ 

Standard Deviation: 0.241 

7.0 ------
Total: 1.500 
Average: 0.068 
Count: 22 
Standard Deviation: 0.304 

8.0 

Total: 1.600 
Average: 0.084 
Count: 19 
Standard Deviation: 0.369 

9.0 

Total: -0.400 1 
Average: -0.017 
Count: 23 
Standard Deviation: 0.463 

Total: -4.100 
Average: -0.032 
Count: 129 
Standard Deviation: 0.383 

---------
Total: -6.500 
Average: -0.024 
Count: 276 
Standard Deviation: 0.402 

87-20 A 1.0 
---------

·• • ~ I 
Total: -0.600 
Average: -0.600 
Count: 1 
Standard Deviation: 3.000 

3.0 

Total: -0.400 
Average: -0.400 
Count: 1 
Standard Deviation: 0.000 

6.0 
---------

Total: 1.100 
Average: 0.026 
Count: 42 
Standard Deviation: 0.387 

6.1 



Potassium Changes from Baseline 
in Patients with >20" Drops ii1 GFR 

(4) 

Study_ID Group Visit_ No SAFll_CFB 
----·-------------------
Total: 0.100 
Average: 0.100 
Count: 1 
Standard Deviation: 0.000 

6.2 

Total: -0.300 
Average: -0.300 
Count: 1 
Standa.'11 Deviation: 0.000 

6.5 

Total: 1.300 
Average: 1.300 
Count: 1 
Standard Deviation: 0.000 

7.0 
-..-------

Total: 5.400 
Average: 0.150 
Count: 36 
Standard Deviation: 0.443 

7.1 
----------

Total: 0.200 
Average: 0.200 
Count: 1 
Standard Deviation: 0.000 

8.0 
------------

Total: -3.300 

_.. • .._ I 

Average: -0.077 
Count: 43 
Standard txviation: 0.292 

8.1 
--

Total: -0.200 
Average: -0.200 
Count: 1 
Standard Deviation: 0.000 

9.0 
-------------

Total: -0.300 
Average: -0.008 
Count: 39 
Star.dard Deviation: 0.293 

10.0 
-------

Total: -1.700 
Average: -0.053 



Potassium Changes from Baseline (S) 
in Patients with >209L Drops in GFR 

"tudy_ID Group 

Total: 
Average: 
Count: 
Standard Deviation: 

c 

... • .. I 

Visit_No SAFll_CFB 

Count: 32 
Standard Deviation: 0.360 

10.1 

Total: 0.100 
Average: 0.100 
Count: 1 
Standard. iatioo: 0.000 

11.0 

Total: 
Average: 
Count: 
Standard Deviatioo: 

11.l 

-3.400 
-0.077 

44 
0.3SO 

Total: - -0.200 
Average: -0.200 
Cour1t: 1 
Standard Deviation: 0.000 

2.1 

-2.200 
-0.009 

24) 
0.371 

Total: -0.200 
Average: -0.200 
Count: 1 
Standard Deviation: 0.000 

6.0 
----·-----

Total: 0.100 
Average: 0.004 
Count: 27 
Standard Dcvialioa: 0.2S6 

6.1 

Total: -0.100 
Average: -0.0SC 
Count: 2 
Standard Deviation: 0.SSO 

7.0 

Total: 2.900 
Average: 0.107 
Count: 27 
Stand•nJ Devialion: 0.261 

-- ~l 

I 
I 



Potassium Changes from Baseline (6) 
in Patients with > 20% Drops in GFR 

Study_ID Group 

j) c 

... . .. . 

Total: 
Average: 
Count: 
Standard Deviation: 

D 

~ -

Visit_No 
------

8.0 

Total: 
Average: 
Count: 
Standard Deviation; 

8.1 

SAFII CFB 

-0.700 
-0.032 

22 
0.236 

Total: 0.200 
Average: 0.200 
Count: 1 
Standard Deviation: OJlOO 

9.0 

Total: 3.100 
Average: 0.115 
Count: 27 
Standard Deviation: 0.245 

10.0 

Total: 2.100 
Average: 0.075 
Count: 28 
Standard Deviation: 0.286 

10.2 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

1.0 

-0.200 
-0.200 

1 
0.000 

0.600 
0.024 

25 
0.330 

7.800 
0.048 

161 
0.281 

Total: 0.200 
Average: 0.200 
Count: I 
Standard Dev1.'\tion: 0.000 

.:.o 
Total: -0.100 



Potassium Changes from Baseline (7) 
in Patients with > 209' Drops in GFR 

Study_ID Group 
·------ --

... . .. ' 

Visit_No SAFll CFB 
---------· 
Average: -0.100 
Count: 1 
Standard Deviation: 0.000 

s.o 
Total: -0.100 
Average: -0.100 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

-2.400 
-0.083 

29 
0.4SS 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

6.2 

Total: O.SOO 
Average: O.SOO 
Count: 1 
Standard Deviation: 0.000 

7.0 

Total: 
Average: 
Count: 
Scandard Deviation: 

8.0 

-2.600 
-0.113 

23 
0.456 

Total: -3.300 
Average: -0.100 
Count: :l3 
Standard Deviation: 0.459 

8.1 

Total: 0.100 
Average: O.lOC 
Count: 1 
Standard Deviation: 0.000 

9.0 
-----------

Total: -0.300 
Aver&1c: 
CO\lnt: 

-0.011 
28 



Potassium Changes from Baseline (8) 
in Patients with > 20~ Drops in GFR 

Study_ID Group 

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 

~. . .. 
l 

StandarJ Deviation: 

========= ========= 
Total: 
Ave:age: 
Count: 
Standard Deviation: 

Visit_ No SAFll CFB 
------------------------ ------~------
Standard Deviation: 0.441 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

11.2 

Total: 
Average: 
Count: 
Standard Deviation: 

========= 

-0.200 
-0.0SO 

4 
0.087 

1.600 
0.062 

26 
0.389 

-2.500 
-0.058 

43 
0.412 

-0.100 
-0.100 

1 
0.000 

-9.200 
-0.048 

193 
0.428 

"600 -~.:. 

-0.006 
599 

0.371 

===-~=== 
-10.100 
-0.012 

875 
0.382 



Sodium Changes from Baseline 
in Patients with >201i Drops in GFR 

(I) 

~tudy_ID Group Visit_No SAF12 CFB 
-------- ------------A 3.1 

----------
Total: 1.000 
Average: 1.000 
Count: 1 
Standard Deviation: 0.000 

4.0 

Total: 6.00>'. 
Average: 0.316 
Count: 19 
Standard Deviation: 2.811 

5.0 
------------

Total: -5.000 
Average: -0.294 
Count: 17 
Standard Deviation: 2.782 

S.1 

Total: 1.000 
Average: 1.000 
Count: 1 
Standard Deviation: 0.000 

5.2 
------------

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

6.0 
-----------... . .. . Total: -14.000 

Average: -0.519 
Count: 27 
Standard Deviation: 2.394 

6.1 

Total: 0.000 
Average: 0.000 
Count: 2 
Standard Deviation: 3.000 

7.0 

Total: 4.000 
Avcra&e: 0.133 
Count: 30 
Standard Deviation: 3.0SS 

7.1 



Sodium Changes from Baseline (2) 
in Patients with > 209' Drops in GFR 

~udy_ID Group Visit_No SAFl2_CFB 
----~----- ---------- --------

Total: 
Average: 
Count: 
Standard Deviation: 

B 

.... • ., t 

Total: 0. 000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

-18.000 
-1.000 . rs . 
2.236 

Total: 2.000 
Average: 2.000 
Count: 1 
Standard Deviation: 0.000 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

3.1 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
Standaxd Deviation: 

5.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count; 

-18.000 
-0.621 

29 
2.552 

-41.000 
-0.279 

147 
2.677 

0.000 
0.000 

2 
l.000 

-lS.000 
-0.938 

16 
2.358 

-10.000 
-0.4SS 

22 
2.2Sl 

-------
-28.000 
-1.120 

2S 



Sodium Changes from Baseline (3) 
in Patients with > 20" Drops in GFR 

udy_ID 
----------------

Total: 
Average: 
Count: 
Standard Deviation: 

87-20 

Group Visit_No SAF12_CFB -- -------------- -------

Total: 
Average: 
Count: 
Standard Deviation: 

A 

Standard Deviation: 2. 776 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

1.0 

-29.000 
-1.318 

22 
2.419 

-6.000 
-0.316 

19 
2.576 

-44.000 
-1.913 

23 
3.216 

-132.000 
-1.023 

129 
2.681 

-------
-173.000 

-0.627 
276 

2.704 

.. . ... Total: -S.000 

• 

Average: 
Count: 
Standard Deviation: 

3.0 

-5.000 
1 

0.000 

Total: -3.000 
Average: -3.000 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: 
Avcraae: 
Count: 
Standard Devialion: 

6.1 

-------
-46.000 
-t.09S 

42 
3.&S9 
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ITEM 2 - NOA SUMMARY 

2.8.2.3.3 

These results, derived. in part, from recently conducted, U.S. double-blind, 

controlled clinical trials in well-defined, relatively homogeneous 1 oiabeflc 

populations suggest both a stepwise dose-response of blood glucose to 

metformin (with multiple dosing and under steady state conditions), but also 

confirm the empirically derived and now well-established concept that the effective 

therapeutic range for metformin lies between 1 • 3 g/day (albeit that this dose 

must be individually tailored, according to glycemic response, tolerance, and 

concomitant use of other glucose-lowering drugs) . 

. The pharmacodynamic findings of U.S. Study No. 89-12-6023 additionally confirm 

and illustrate several points. as follows. 

Metformin does not result in lowering of plasma glucose levels in non-diabieti.~ 

subjects without fasting hyperglycemia, even when multiple doses are 

administered over the coursa of one week at the maximum recommended 

therapeutic dose and steady-state metformin levels have been achieved. 

The lack of a consistent dose-response effect on tasting or postprandial plasma 

glucose levels in NIOOM following single doses of metformin in the therapeutic 

dose range in various pharmacodynamic stUd1es summsrized above, coupled with 

the significant decrease in glucose levels after the Multiple Dose Phase in U.S. 

02 000286 . 285 -
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ITEM 2 - NOA SUMMARY 

Study No. 89-12-6023, when steady state had been achieved, suggests that there 

has to be sufficient concentration of metfonnin concentration in tissue and/or at 

~lood binding sites in order for a predictable and sustained gl1.icose-lowering 
... I ... • • 

action to occur. This concept is supported by the analysis of the glucose-

lowering effects during the metformin Titration Phase of Phase Ill U.S. Studies 87-

1 D-6023 and 87-20-6023, during which time incremental mettormin dose 

escalations were made at one or two week intervals and significan' step-wi:>e 

lowering of fasting plasma glucose occurred. 

In Study No. 89-12-6023, the statistically significant postprandial glucose-lowering 

effect, seen (Juring the two-hour postprandial period following the 1700 mg dose 

in NIDDM subjects, as well as the observation that plasma glucose levels during 

all analyzed postprandial periods following single dose administration were tower 

than with placebo, (even though not statistically significant) suggests that a 

J1harmgcologic effect was. however, occurring. This interpretation rs sµpported 

by results from non-U.5. Study No. MET/GB/89/HOCKA. 

Within one week of daily multiple doses of metformin in NIDDM subjects i;, U.S. 

Study No. 89-12-6023, there was a consistent, relevant and statistically significant 

towering of fasting and postprandial plasma glucose levels which occurred without 

any increase in fasting plasma insulin levels. In fact, there was a statistically 

significant decrease in fasting plasma insulin, as well as decreases in postprandial 

insulin levels, which did not, however, achieve statistical significance. This, as well 

- 286 - 02 000287 
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as the laek of effect on plasma glucose levels in non-diabetics accampanied by 

decreases in insuin kwels, confim)s the axiom that metfcnnin does not lower 

plasma glucose bt stimulation of insulin secretion. (These observations on the 

effects of metformin dosing on insulin levels, following administration of a sti'n"datd 

meal, are also probably more clinically relevant than plasma insulin response 

following administration of a pure glucose load, as in an oral glucose tolerance 

test). This is further substantiated by data from U.S. Study No. 89-26-6023, 

shewing postprandial stimulation of insulin levels by glyburide to levels statistically 

significantly greater than with metformin and from data of non-U.S. Study No. 

MET/GB/89/HOCKA. wherein a significant lowering of plasma glucose levels, post­

glucose load, was seen. but accompanied by decreases in insulin over this period 

of time, relative to placebo. 

02 000288 - 287-
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METFOAMIN HYDROCHLORIDE 

ITEM 2 - NOA SUMMARY 

LIPHA PHARMACEUTICALS, INC. 

2.8.3 

2.S.3.1 

.. • "4 t 

Controlled Clinical Studies 

Usting of Controlled Clinical Studies Related to Claim• of 

Effectiveness (Categories I and II) • • • • 

A. Studies with a Concurrent Placef)o (or Placebo + Active) 

Control 

1. Completed Domestic Studies 

2. Completed Non-U.S. Studies 

B. Studies with a Concurrent Active Treatment Control 

1. Completed Domestic Studies 

2. Completed Non-U.S. Studies 

C. Studies with a Concurrent Diet-Alone Control-

1. Completed Non-U.S. Studies 

- 288 - 02 000289 
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METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

SumnwiH of U.S. Phae HJ Conbolled CUniceJ Trials 

(Category I St.ucll•) 

2.8.3.2.1 U.S. Study No. 87-10-8023 . .. . . 

U.S. Study No. 87-1D-8023, conductea from Marcil, 1988 through May, 1991, 

was a randomized, parallel-group (two), double-blind, multi-center (13 centers) 

study comparing the safety and efficacy of 29 weeks treatment with either 

metformin (up to 2.550 mg/day) or placebo in289obese (120-170% of ideal body 

weight) NIDOM outpatients y,no had either never received pharmacologic 

antidiabetic therapy or had not received such treatment tor the two months 

preceding randomization. Potentially eligible patients were rand<>mized (143 to 

metformin; 146 to placebo) if body weight remained within :: 3% of entry body 

weight and FPG remained > 140 mg/dl. despite tw0 months on a weight-reduction 

diet. The 850 mg dosage strength of mettormin was used in this study. . . .. . ... 

All labOratory analyses were performed by central laboratories. Primary efficacy 

parameters inclUded: (a) glycemic coubOI as measured by FPG, hemoglobin A,c 

VibA,J. and plasma glucose response dUring a 3-hour oral glucose tolerance test 

[OGlT]); (b) lipid profile effects as measured by total cholesterol, triglycerides, low 

density lipoproteins (LDL). high density lipoprotftins (HOL) cholesterol, HDL 

subtractions and apolipoproteins; and lC) boctf weight changes. Secondary 

efficacy parameters were . bloOd pressure and insulin and C..peptide effects 

-296. 02 000297 
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(measured as part of 1he 3-hour OGTl). Advetle e>eper1encn and interclnent 

medical events (AEllMEa) were recorded at each visit. 

The population of interest was the intent-to-treat population. For thfi Micaby 

analysis this was defined as any patient wtio took study medication and 

completed at least one post-baseline Visit. For the safety analysis this was defined 

as any patient who look study medication and was assessed tor safety. Observed 

values and change from baseline values were compared for all efficacy and safety 

laboratolY measi.ns to determine if significant diffetences existed among the 

mettormin and placebo treatment groups, based on a visit-wise analysis and a last 

observation carried forward analysis. The primary analyses were the within- and 

between-treatmer,t comparisons of change from baseline values. The incidence 

of AEJIMEs were tabulated and compared betWeen treatment groups using tt•~ 

Fisher's Exact test. 

= 
Subsequent to the two month dietary run-in phase, eUgible patients were 

randomized and began a five week 1T1etfatmin dose titration phtlae (biweekly 

increases of mettormln [or plaetcbo) by 850 mg increments [based on FPG levels 

and tolerance). sta.'ting With 850 mg/day and increasing to a maximum of 050 mg 

t.i.d., with meals). followed by a 24 week treatment phase, while on the 

maintenan.:-e dose of medonnin (or placebO). 

Patient disposition during the study is ahoWn in intext Table 21, page 298. 

02 000298 - 297. 
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T•ble 21. U.S. Study No. 87-1D-e023 
Plltlent Dlmpomlllon, Po9t-Rmndomlutlon 

METFORMIN Plllcebo 

,Randomind 143 •46 

C0tnpi.ted 112 'ldS" • 
Wlthdl'9W 31 41 

Wlthd1'8W•ls Outi to: 

AdvetSe Expenence//ntercurrent 
Medical Event 14 ( 15) ... 

~ 

Treatment Failure 2 18 (19) 

/ntercurrent Illness 3 (3) 3 

Abnonnal Lal>orat0ty Result 2 

Patient Decision 2 5 

Lost to Follow-up 3 4 

Never Dispensed Medication 1 1 

Received Study Medication but 1 0 

Never Took Any 

Protocol Viotaflon 0 (1) 2 

Noncompliance 1 1 

Otller 2 (0) 4 (3) 

"NOTE: Numbers in parentheses reftect sponsor-made changes on primary reason for premature term1nab0n. 

In some 11•.:;tances, no net change occurred tn categones. 

-. . ... 

Patient groups were well-matched for all demographic features. as well as for 

baseline values of efficacy parameters. as shown in intext Table 22, page 299. As 

shown in intext Table 23. page 299, at final visit, metformin had produced 

statistically significantly superior metabolic control compared to placebo (p =0.001) 

as evidenced by reductions in fasting plasma glucose. HbA"'' post-glucose load 

plasma glucose and glucosuna. 

- 298 - 02 000299 
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Tllble 22. U.S. Study No.17-10-I023 

Mean Baseline Eftlcllcy .,_,.meters 

METFORMIN Plllcebo P-Velue 
FPG (mg/dl) 241.5 237.7 o.~·. .. 
HbA,. (%) 8.4 8.2 0.219 
2·hr Poat·Glueoae (mgJdL) 383.5 368.2 0.200 
Fating lnaulin (ult.I/ml) 13.4 15.0 0.286 
Fating C·P•ptide (ng/ml) 2.70 2.71 0.942 
Tot.el Choleaterol (mg/dl) 211.0 212.3 0.801 
Triglpridea (mg/dL) 236.1 203.5 0.484 
LDL (rngtdl) 135.4 138.5 0.507 
HDL(mgtdL) 39.0 40.5 0.287 
ApollpapnUln A, (mg/di) 119.2 119.7 0.870 
Apollpopc'ateln B (mgtdl) 101.8 104.8 0.457 
Taul Cholesterol/HDL Ado 5.9 5.7 0.255 
LDUHDLRetlo 3.6 3.6 0.984 
Btxlv Welaht (lb8) 201.0 206.0 0.200 

Table 23. U.S. Study No. 87·10-8023 

Mean Change from B•••line at Final Visit tor Key Efficacy .,_,.meters 

METFOAMIN Plllcebo ,.,_y __ 

-
Fasting Pluma Glucola, mg/dl ·53.0 6.3 0.001•• .. 

-:""'.l. 
" •": 

HbA,c• % ·1.4 0.4 0.001° " 
'"' ~ ' 

2-Haur Poet·Glucoee Laed ·77.2 5.6 0.001*" :~ . ,;,,, 
·:._ ·:.J, 

Plumll Glucon, mg/cll .i#.6 
Body W•lght. lb -1.4 ·2.4 0.332 ·«? 

Total Choleatet'OI, mgtdl -9.5 1.8 0.024* ·,.-,.·/ .. p 

~lf-~-'.' /'!J.1 
LDL. mg/dl · 11.1 ·2.0 0.021• .. ., 

HDL. mgtdl 0.8 -0.3 0.303 
''.'""" 

;-...; .j~ 
Triglyceride•, mg/dL ·38.7 1.9 0.085 -· '1·-· -\;. 

Total Choleaterol/HDL Rllllo -0.4 0.2 0.043* " 

LDUHDLR9tlo -0.3 -0.1 0.087 .-: .• ·- , 
• = !'-Value >0.01 but SO.OS; ** • P-Valu• $0.01 

02 000300 • 299. 
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Table 39. Duration of Metformln Treatment 

In U.S. and Non.u.s. Placebo-controlled Studies 

Number or Patients Treated with Metrormin Vs. rune 

• ~ 1 ~2 2: 3 2: 8 ~ 12. ~ '> 13 Months 

STUDY NO. Baseline ?: ' ?: 8 2: 72 2: 24 2: 52 > 52 Weeks 

87-10-8023 143 137 134 127 114 NA NA 
' 

MET/AMJM/DORF1 25 25 20 NA NA NA NA 

MET/AM:88/00RF2' 25 25 18 NA NA NA NA 

Mi:"T/GB/15/DORNA 30 30 30 30 30 NA NA 

MET/D/8WERGI 46 . . 43 40 31 25 

' Patien!S Wllh impaired glucose tolerance and fasbng normoglycemia. 

Table 40. Dosage Summary 
in U.S. and Non-U.S. Placebo-controlled Studies 

Daily Dose or Metformin • Final Visit' 
of T~ Period In mg/day 

• .. • No. of Patien19 -STUDY NO. at Baseline 500.1000 >1000- >2000. 
2000 3000 

17·11M'023 143 10 ( 7%) 20 ( 14'1l} 110 ( 79%) 

MET/AH/141DORF1 25 0 0 24 (100%) 

MET/All/llo..'1DORF2' 25 0 3 ( 14%) 18 ( 06%) 

MET/GB/15/DORNA 30 5 (17%) 17 ( 57%) 8 ( 27%) 

MET/0/89/BERGI 46 0 44 (100%) 0 ---
' "Final Visit" is thfl observabon at the last scheduled vistt f~r patients completing tne study or the last 
observation dunng the treatment period tor patients wtthdraw1ng orematurety. 
' Panents Wllh ompaored glucose toierance and fasting normoglycemia. -

• 350. 02 000351 
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For the U.S. category I and non-U.S. Category II active treatment comparison 
\. 

studies, duration of metformin treatment and dosage are respec'avely summarized 

in intext Table 41, below, and Table 42, page 352. Comparable information tor 
• • • • 

non-U.S. Study No. MET/S/86/HERMA. is provided in Tables 43A and 438.~pages 

353 and 354, respectively. 

Table 41. Duration ol Melformin Trutment: 

l.l.S. and Non-U.S. Active Tr••tment Comf)9riaon Studie• 

Number of Plltienb T,..,... with M1domlin ft. Time 

No. or ii! t 22 23 28 a: 12 > t311Dnltle 
STUDY NO. Patienb Z4 ~8 ~ 12 a: 24 2 52 > 52 Wleb 

et Beuline 

17.Zo.eo23 
Morlollleqpy 210 202 199 190 161 NA NA 
MET+ SU 213 209 208 205 196 NA NA 

MET/GB/CAMPI 25 24 24 24 23 20 NA 

MET/AM/81/DUCHI 33 32 30 NA NA 

MET/S/lelHEftMA 
U-therapy - See addiliOnal intext Tabla 43A and 438 • 

• MET+ SU - See add1t10nal intext Tables 43A and 438 - • 

,., . 

02 000352 • 351 -
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Table "2. Doamge Surnnwy 
U.S. Md Hon-U.S. Active Trulment eomp.ri8an SCudle1 

STUDY NO. 

87·20-8023 
Mcn.>th«apy 
MET+ SU 

MET/GB/U/CAMP1 , 

MET/AMJe&IOUCHI 

MET/Siii/HERMA 
Monotherapy 
MET+ SU 

Daily DoM or M9tf0mtin at Final Viail' 
or Tr9at1Mnt P.nod 1n mvl-.Y • 

No. of Patients ~1000 
at BaseliM 

>1000-2000 >2000-3000 

210 
213 

25 

33 

7 ( 3%) 
23 (11%) 

10 (40%) 

a 

15 ( 7%) 
46 ( 22%) 

8 ( 32%) 

32 (100'Wo) 

182 (119%) 
142 (67%) 

7 (28%) 

a 

• See additional 1:itext Tables 43.A and 438 • 
• See add«1onal 1n1ext Tables 43.A and 438 • 

• "Final visrr 1s the observation at !he last scheduled visll lor patients complellng 1ne study or the 
laSI observation aunng the treatment penoa tor pallenlS withdrawing prematurely, 

.. . ... . 

. 352. 02 000353 
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Table 43A. UETISIUIHERMA 
' 

Drug Exposure and Dos-ae Sum11111ry for DoM Titration PhaH of Study 
Pdent Frequency • All Patients 

-· 
OoM Tilratlon PhllM of SIUdy 

Pl9Kribed Do- .t WMlc: 

TrMb1tent D•ily DoM Level SaMline 2 4 • • 10 12 

Mettonnin' 0 (05 g) 0 1 0 0 0 0 0 
1 (1 g) 38 5 1 1 1 1 0 

2 (2 g) 0 30 10 3 3 0 0 
3 (3 g) 0 1 16 6 1 0 0 

Gllbenci.cnide' O (1.75 mg) 0 3 1 0 0 0 0 

1 (3.5mg) 34 10 t 2 1 0 0 
2 (7 mg) 0 20 a t t t t 
3 (10,5 mg) 0 0 13 2 1 t c 

Combin.tlon o (Placebo) 0 4 7 3 , 0 0 
(M + G)' 1 (0.5 mg+ 1.75 72 25 4 0 2 1 1 

mg) 0 43 13 9 5 3 2 
2 (1 g + 3.5 mg) 0 0 31 9 4 4 0 
3 (15g + 525 • -mg) 

' Number of p.iienlS •-'•11111 METFORMIN illOl10tl\e!apy during dose llbidioll ptllM of study, 

' Num~>r of pder'llll 1ec.ivl11g Glib8nc:llmide monoll'lerapy during dole t11r1111on ptlue of lludy. 

' Number of p..."!ienll 1ICIM"!Q IOw dot9 c:ocnbNlion ltlllapy during close 111111 Dn phae ol study. 

02 000354 . 353. 
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• 

Table 438. MET/S/88/HERMA 

Drug Exposure and Dosage Summary for Treatment Phase of Study 
Patient Frequency • All Patients - . ~. . 

Tr.auent PhaM 
of Study 

Prescribed DoM(a) -': 

Tl'Mtrnent Oai~DoMleftl 8a1ellne 2 Monltia 4 Month• 

M.cformin Group MM 0 (05 g) 0 0 0 
1 (1 g) 38 7 6 
2 (2 g) 0 8 8 
3 (3 g) 0 2 2 

Group MIG 4 (3 g + 35 mg)" 0 5 5 
5(3g+7mg) 0 4 4 
6 (3 g .. 14 mg) 0 3 3 

Glibenclamide Group GC. O (1.75 mg) 0 1 2 
1 (35 mg) 34 11 10 
2 (7 mg) 0 5 5 
3 (10.5 mg) 0 1 1 

. .. . 
Group GJM 4 (1 g .. 10 5 mg) 0 2 - 2 

5 (2 g + 10.5 mg) 0 3 . 4 
6 (3g + 14 mg) 0 6 5 

Combination ~lllGL 0 (Placebo) 0 7 8 
(Ill + G) 1 (0.5 mg+ 1.75 mg) 72 22 22 

2 (1 g + 3.5 mg) 0 17 18 
3 (1.5g + S.25 mg) 0 7 6 

Group lllGH 4(2g+7mg) 0 5 5 
5 (25 g ... 8.75 mg) 0 2 2 
6 (3 g .. 14 mg) 0 10 8 

• First dosage refers to melform1n and the added dosage reltr.s to ghbenclamlde. 

. 354. 02 000355 
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2.8.3.5 Analpi• and Coneluaion1 

The controlled clinieal trials analyzed within this section. utilizing dCY..es of 

metformin which have been shown to be maximally e~ective, include twG "ivotltl 

multi-center U.S. studies. U.S. Study No. 87-10-6023 and U.S. Study No. 87-20· 

6023. which rigorously fulfill the U.S. FDA statutory requirements for adequate and 

well-controlled studies (Category I). In addition. seven non-U.S. controlled clinic-.al 

trials. which although not initiated for the purpose of supporting the U.S. 

registration of metformin and which were conducted in countries where metformin 

is already commercially available. also adhere to U.S. requirements. are included 

(Category II). Furthermore. these non-U.S. studies were re-analyzed according 

to the same general statistical plan developed for the U.S. Category I studies. 

Studies within these two categories comprise the pooled database for metformin's 

efficacy and safety evaluation. --
The primary efficacy variables used to assess the effects of metformin in target 

patient populations were: 

• 
• 

Fasting plasma glucose (FPG) 

Postprandial plasma glucose (PPG) or Oral glucose tolerance teSi 

(2-hour) plasma glucose (OGTT (2-hourl PG) 

• Glycosylated hemoglobin (HbA,c or HbAi) 

02 000356 . 355. 
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LIPHA PHARMACEUTICALS, INC. 

• 
• 

Body weight (in lbs. for U.S. studies; in kg for non-U.S. studies) 

T otaJ serum cholesterol (CHOL) 

• Plasma triglycerides (TRIG) 

- . .. . . 
lntext Table 44, page 357, presents a composite of results for au controlled 

studies in the pooled data base. showing mean changes from baseline at final 

visit for the key efficacy parameters. 

.. . ... . -

• 356 - 02 000357 
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Among the two u.s. pivotal category 1 studies anci the seven non.u.s. supportive 

category II studies, falling plaama gluca11 (FPG) was measured as a primary 

efficacy parameter in all but non-U.S. Study No. MET/0/86/BEAGI, a diet· ·. \. ·. .. 
controlled study. In addition. FPG was not a relevant endpoint in non-U.S. Study 

No. MET/AM/86/00RF2. since these subJects with impaired glucose tolerance did 

not have tasting hyperglycemia. 

Of the seven remaining studies, metformin, as a monotherapeutic agent. lowered 

FPG at final visit. relative to baseline, in a highly statistically signifieant fashion in 

six uf the seven studies, comprised of populations of obese NIDOM patients 

considered to be diet failures (two studies: U.S. Study No. 87·10-6023 and 

MET/GB/85/DORNA) and heterogeneous, primarily obese, NIDOM populations 

with possible prior exposure to oral hypoglycemic agents (tour studies). In U.S. 

Study No. 87-20-6023, conducted in NIOOM patients considered to be 

' . sulfonylurea failures. the within-treatment group decrease in FPG in patients 

randomiZed to metformin monothlrapy was not stmilticatly lignificanL However, 

since patients randomized to glyburide in this study had an 111C18888 in FPG at 

final visit. the difference between these monotherapy arms was statistically 

significant, in favor of metformin monotherapy. 

Metformin was statistically superior to placebo in itS effect on FPG in rw of thrft 

placebo-controlled studies (p <0.001), including pivctal U.S. Study No. 87-10-

6023. In the remaining pla~bo-controlled studY (MET/AM/84/DORF1), the 

02 00036_0 • 359. 
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~ difference bordeled on atatiltical lignifieance (p • o. 108) 

allhough in this study, aknoll one lt*d of patienll randomized to metfonuin had 

been on metformin (alone or with sulfonylurea) at baseline, compared to one-fifth 

ot ptacebo patients. thereby perhaps accou!lting for the less mmked difference. 

Mettormin was comparable to the oral sulfonytureas. gHclazide (Non-U.S. Study 

No. MET/AM/88/DUCHI), glipiZide (Non-U.S. Study No. MET/GB/86/CAMP1) and 

glibenclamide (Non.U.S. Study No. MET/S/86/HERMA) in itS FPG·lowering effect 

in three d fOUI' actiwK:ontrolled studies and was superior to glyburide (p <0.05) 

in U.S. Study No. 87·2D-6023 (see above), c:onducted in patients considered to 

be sulfonylurea failures, which included at least one month of maximum dose 

glyburide. 

Metformin, when added to continued sulfonylurea therapy in patients considered 

to be .. sulfonylurea failures (or suboptimally responding to sulfonytureas). had a 
• . 

highly Sigoific:ant and relevant lewering ettect on FPG (U.S. Study No. 87·20-

8023), -- within the treatment group and in comparison to monod'lerapy with 

either conlinuld glyburide or metformin. This effect was also seen in non-U.S. 

Study No. MET/S/86.'HERMA in patient subgroups beginning on glibenclamide 

monotherapy and requirin~ the addition d metrormin for optimal glycemic coc 1t:t t>I. 

In addition. combir1~ metformin/gfibenclatnide therapy, at low dose. 'W.'.'tl u 

effec:till't u metformin monotherapy or gllbenclemide monotherapy in lowering 

FPG in patients with apparently less marked baseHne hyperglycemia in this study. 
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Among the two U.S. pivOtal CategQtY I 11Udi11 Md the..,., nan-U.8. IUPflOl1Nt 

C..llgory ft studill, the kMf d pWlprwl~lll Of pall ~Ill IGell pfl1m 

glUCDll (PPG) was a primary efficacy variable in bOlh u.s. ~-(pl•~ and 

active-COnttolled). as well as in two placebO-controlled non-U.S. studi11,(0ne'Of 

which was conduch;;d in patients with abnormal glucose toJerance tl'lt fating 

normoglyG'8mia) and two active-controlled studies. 

· Metfarmin, as monotherapy, significantly lowered PPG at final vilit. relJllYe to 

~ vek.111, in one of the two plaeebo-contrc .. d atudl11 CDMU:H din NIDDM 

$1Jbjeell ~U.S. Study No. 87-10-8023). In the oltW Study (nan-U.S. -­

No •. MET/AM/84/DOAF1), lhtre was a c:lecreaH In the rr.elfot11lin graup ._ 
-~ 

approached stftiltiCll lignlficanCe (p • 0.062). 8tt'<Mn "'8Milt ~ 

(metformin vs. placebO) were statistically signibnt only in U.S. Study No. 87·10. 

6023, wherein 1ht mttformin group hid a mun deer .... in PPG ol 11 mglcL 

compared to a mean increase of. 12 mg/dL in lhe placebo .Gf'OUP (p vM\t ~ i 
0.001). In non.u.s. Stt;dy No. MET/~1. the medormin ~ 

~a mean dlcrelle in PPG d49 mg/cft.comPliWCl..fOa ..._, _.,,,, · 

~. 

' 

' I 

' 

Of 1 mgldl. in the p'lc:Go grcup, but 1hll dllfannot did not ..... ••••••. ''/ c; ' 

significance (p • 0.199). In the remaining p~lild ....... ~'. ·' .}':, ··· ,,;J 
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ITEM 2 - NDA SUMMARY 

normogtycemia and impaired glucose tolerance. (Since mean bae//ne values for 

PPG were normal in both the metformin and placebo groups [140 and 130 mg/dl 

respectively), minimal change would have been predicted in the metformin group, . '-". . 
since· metformin does not affect plasma glucose levels in normogtycemic 

subjects). 

Among the three active-treatment comparison studies, metformin as monotherapy 

significantly lowered PPG at final visit, relative to baseline, in one study (non-U.S. 

Study No. MET/S/136/HERMA), with a mean decrease of 51 mg/dL In U.S. Study 

No. 87-20-6023, carried out in a pc;pulation considered to be sulfonylurea failures 

(including maximum dose glyburide, administered until randomization), metformin 

monotherapy had no significant effect on PPG (mean drerease of 1 mg/dl). 

however, neither did maximum dose glyburide (mean incr9ase of 2 mg/dl)(p = 

0. 731, between treatment comparison). In non-U.S. Study No. MET/AMB8/DUCHI, 

compaFifilg metformin to gliclazide, the mettormin group had a mean dfcr~se in 

PPG of 27 mg/dl compared to a mean decrease in PPG of 53 mg/dl with 

gticlazide (p • 0.226, between treatment comparison). (The metformin group 

decrease from baseline apprC\ached statistical significance (p = 0.067] whereas 

the gliclazide group decrease was statistically significant (P = 0.001)). However. 

it should be 110ted that in this study, the maximum dose of mettormin was set at 

/day. in contrast to a maximum dose of up to 2,550 mg/day in U.S. studies. and 

up to 3,000 mg/day in British studies. , 

- 362- -- ----
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Metfonnin, when added to continued sulfonylurea therapy in Piiia ill considllld 

to be sulfonylurea failures (or suboptimally respo.'ldng to sulfonytureas) (piwtal 

l,J.S. Study No. 87-20-6023), had a highly significant and relevant lowering effect 
t t: t 

on PPG (a decrease of 59 mg/dl. p = 0.001 ). bQlh ~in the treatment group and 

in comparison to monotherapy with either metformin or glyburide (MG vs. M, p = 

· · Q.001, MG vs. G, p = 0.001). As was the ca~ for FPG. this effect was also seen 

in non·U.S. Study No. MET/S/86/HERMA, in patient subgroups beginning on 

glibenclamide monotherapy and requiring the addition of mdtlotn1in for optimal 

glycemic control This group, with apparently more sev11e NIOOM, experienced 

a mean decrease in PPG of 79 mg/dL. relative to bueh. In fact. ·the. 1hree 

patient subgroups in this study which ultimately required high doM com~ · · ,. 

·therapy of metformin plus gtibenclam!de (those starting on gbbenclamlde and 

· then having metfunnin added; those starting qp metforn!ln and 1t1ln having 
' .. . 

gffbendamide added; and those starting on low dole combination. therapy and 
' ' s . 

requiring high dose combinatiQn therapy ·for glyCemic CQI lllrOI) experienc_ed 

• 1 -

• 

' 
' 

.Jij ' 
/ ' ' 

,. 

$Ubstantial deaealeS in PPG,.(average ~aw of 91,.n,gldl. tinge: Tl·,118 t.· 
''- ' ' , , / '../>. 'I 

tmg/dL). In addition. in thil same study~ combif'ld-~~glblnclamldl ,o:Jl~·· ·~~ 
c. , {therapy, at low dose. Signlfi~ly decreased PPG (a~~. of 36.7 mg/dt.. 0 ·, ,;. :1r.: ,~1 

.: ri·>)' • (\006, comp--~;, ~ .. ~ine) in ' ~~c~ -~'t:'"'';}marlctd ,.~;·" ,' .. · .~jj 
\ it)r::}' hyperg~. \~·;, ~-- r .,/ _.F.~: .. ,~~.~· t .· ... ,,, ~ .. . .~· \~)j~;~ 
r /_ f:' -7 - •· . _ J~.'.*.-~- : ... ~-~-:·_:\~ 

~-\~_.' . « 

Glycoeylmed hemoglobin was a primary efficllOy Vlritltile in Ill nine ....,..; . s.' . •Y 
. - , - -'~;/·'¥ •' . 

both U.S. pivotal studies as well-, ....... ~~.'~ 11 •. ~~/ ·· 
i'· ,f,~'\~: '• ~ ," ,\ .',-£. L 
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ITEM 2 - NDA SUMMARY 

Because of methodology considerations. the greatest reliability concerning the 

impact of medormin on this parameter should be placed on U.S. Study No. 87-1 D­

~23 and U.S. Study No. 87-20-6023, large multicenter studi£$ wherein all HbA,c 

determinations were performed by a central laboratory (SciCof, · !nt.) with a 

defined normal (r.on-diabetic) range for HbA,c of 3.3-6.8%. 

Metformin as monotherapy decreased HbA,"' in all three placebo-controlled studies 

performed in patients with NIDOM. In U.S. Study No. 87-10-6023, there was a 

mean decrease in HbA,c of 1.4% (P = 0.001) compared to a mean increase with 
i 

placebo of 0.4% (M vs. P, p = 0.001). In non-U.S.'
1 

Study No. MET/GB/85/DORNA. 

there was a mean decrease of HbA, of 1.5% in th~ metformin group (p = 0.002) 

compared to a mllan increase of 1.7% in the placebo group (p = O.CJ01)(M vs. P, 

p = 0.001 ). In non-U.S. Study No. MET/AM/84/tORF1. there was a mean 

decrease of 1.1 % in HbA,c in the metformin group (p :.: 0.032) while the placebo 

gl'Oup•also had a mean decrease of 1.3% (p = 0.052~ (M vs. P,..p ::= 0.'159). 

However, in this latter study, a relatively high proportion of patients in the 

metformin group were already on metformin (alone or with suHonylurea) at 

baseline, thereby casting a note of unreliability on the baseline HbA,c values and 

making comparison of changes difficult. In the single diet-controlled study (non­

U.S. Study No. MET/D/86/BERGI), there was a small decrease in HbA, with 

metformin of 0.2% compared to no change with placebo (M vs. P. p ""' 0.482). 

(Note: The reason for this small effect is not clear although there was a very high 

drop out rate in both arms in this study and compliance information is lacking). 
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ITEM 2 - NOA SUMMARY 

Among the tow llUCfiee with an ac:tNe natment coml)lri90n. metfot~ u 

monolherlpy, e11 ned a small but lignlftcant dlciew In HbA,. (O.ft) It final \lltit 

in U.S. Study No. 87·20-6023 (p = 0.004), conducted in patients considered to 

be sulfonylurea failures. All patients had been on glyburide up until ttl6 fime ~ 

randomization. (The glyburide monotherapy group in this study had a mean 

increase in HbA,c of 0.2% at final Visit. M vs. G. p = 0.001). In rion.U.S. Study 

No. MET /GB/86/CAMP1, conduCted in NIOOM patients c::onsideted to be diet 

failures, there was a highly significant decrease in HbA, in "18 metformin group 

of 2.8% (P • 0.001), relative to a decrease of 1.8" in the QfiOiZide group (p • 

0.003), without any statistically significant difference between treatment groups (M 

vs. G, p = 0.166). In non-U.S. Study No. MET/AM/881DUCHI, which included 

NIOOM patients with prior expos£119 to Ol8I hypoglycemic agentS. the metfonnln 

group had a mean decrease from baseline in HbA,., of o.n. (p • 0.032). 

compared to a mean ctecrease ol o.-rw. in the glielaZide group (p • 0.237), 

although between treatment group differences were not signitlcant. (In ihia Slll.dy. . 
the maximal dose of metfomin .... 1100 mg/day, in contntst to moat d the other ~ 

;;. 

· :.-

. <· 

.:r.: 

' ' ·:;.·.. ,_,jl;.: 
"' --~;~~~ 

'-."' ..... ,. 

~ '\ 
'~ '< .. ~~ 

,, 
,; 

atudies, using befween 2.5 Md 3.IJ g/day, as mmdmc#n). In paliltai INlllllmined 

on metformin r.1Cn01herapy in non-u.s. Study No. MET/S/881HEAMA (Pdtiltltt 

poorly controlled on diet or prior sulfOnylutn lp8liVJY), there wu a "'*" dlc:rflUe ; -,~~'.;~~ 
in HbA,c of 0.9%, compared to a 1.3% dee! ease ln . pati8i a mll :•aifl9d On .¢f : . 
gHbencla.inidemonolherlpy, •• t~,dfCUMllWtlQc:h"O•t~ . . . . /f<"'.fii/: ·~--· 

·~-'_· .• t,,;'f '<~- ~:: -,~' ; ~- . ·_.';~_ ~~-; ., ... :~-:i~--.;f.\i\if:~ ",\. ~'-· -_ 
; combination..._.'"' . ' ·" -;~ .·:- · -»· · / ·. .:.;,;..,"$ 'i · ".1>'· '"-h r .•i;r ·.j ; 
, .. ~....,.. -- :·;,~ , - ·- /' . . /~ . " ·- +;Ji:~f~ - .· ..... ·r;:'.?tltrl_. __ 
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IT~ 2 - NDA SUMMARY 

Mettormin, when added to continued sulfonykna therapy in patients cori&idered 

tc be sulfonylurea failures (or suboptima:ly responding to sulfonytureas) (pivOtal 

':J.S. Study No. 87-20-6023). had a highly significant and relevant lowering effect 

on HbA,c of 1.7% (p = 0.001), compared t~ the previously meniic>ned"decrease 

of 0.4% with mettonnin monotherapy (M vs. MG, p = 0.001) and the increase in 

· HbA,c of 0.2% in the glyburide group (G vs. MG, p = 0.001 ). As was the case for 

other parameters of glycemic control, this effect was also seen in non-U.S. Study 

No. MET/S/86/HERMA with combined mettonnin/glibenclamide therapy. All three 

patient subgroups in this study, ultimately requiring high dose combination 

therapy of metformin plus glibenclamide, experienced substantial decreases in 

HbA,c, averaging 2.2%. in addition, in this same study, combined 

metformin/glibenclamide therapy, at low dose. also significantly decreased HbA,c 

by 1.2%. compared to baseline (p = 0.001 ), in patients with less marked bast· line 

glucose abnormalities. 

.. • ""II • -
Effects on body weight were sought in all nine studies, including the two U.S. 

pivotal studies and the seven non-U.S. Category II studies. Both the U.S. studies 

and the non-U.S. studies were conducted in predominantly obese NIODM 

populations and, in accord with general principles of management of diabetes 

memtus. included emphasis on dietary control. 
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ITEM 2 - NOA SUMMARY 

to the 1hree pllcebo-coi•cUed lllda pm'formed In _... with NIDOM, 

melfornlin rnonolhnpy r11ullld In a •r"1fm'1 ligllitlmN dlcn&te In body 

weight at final visit, compared to baeUne, In two of the three studia, including 

U.S. Study No. 87-1 D-6023. The magnitude of this weight Ion was 0.6 kg m U.8. 
. 

Study No. 87-1().6()23 and 3.5 kg in non-u.s. Siudy No. MET/AMJ841DORF1. In 

the third study (non-U.S. Study No. MET/GB/8&JOORNA), patienfs in the metformin 

group had no change from baseline body weight In these three studies, patients 

in the placebo group lost comparable amounts of weight (1.1 kg in U.S. Study No. 

87·10-6023 of 6 months' dlnlion, 4.0 kg In non-U.S. S1Udy No. 

MET/AM/84/DORF1 of 2 monlhs' duration, 1.1 kg In non-U.S. Study No. 

METJGB/85/00RNA of 8 months' duration) and there was no statistically 

significant differences between response to metfcnnin or placebo. Thul, the 

differences in the glycemic control achieved with metformin cannot be attributed 

to body weight loss in these studies, since changes of the ume magnitude in this 

parameter occurred with mettormin and placebo. In the diet-controlled ~dy . 
(non-U.S. Study No. MET/D/86/BERGI of 2 years· duration), b\ith groups also Ioli 

statistically Signiftcll1t and comparable amwa of weigtt (2.8 Jcg with melfonnin 

compared to 3.5 kg with diet aJone). In non-U.S. Study No. MET/AM/861DORF2 

of 2 months' duration, conducted in obese subjeets with impaired glucOH 

tolerance. and with a strong emphaais on diet, both melformin and placebo . 
. ' ~ .• it>'' 

groups lost comparable amounts of Might. which ..... ttdstically lignlficent (5.$-" 0 : 

kg for the metformin group ..-.d s.s tcg fOr the p~ group). 

02 000368 .317. 
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fTSI 2 - NDA SUMMARY 

Four studiitl compared metformin monod'lerapyto various sulfonylurea treatments. 

In U.S. Study No. 87-20-6023 of 6 mo1ths' dlntion, melfol'min resulted in a 

significant decfease in body weight at final visit, relative to baseline (3.8 kg 

decrease). compared to a 0.3 kg decrease in patients continuing cn-glyburide (M 

vs. G, p = 0.001). In non-U.S. Study No. MET/GB/86/CAMP1 of 12 months' 

duration, conduded in NIDDM not previously ·exposed to oral hypoglycemic 

agents, metformin resulted in a weight loss of 1.9 kg (p = 0.008) compared to a 

weight gain of 2.4 kg in the glipizide treatment group (p '"'' 0.013) (M vs. G, p = 
0.001). In non-U.S. Study No. MET/AM/88/0UCHI of 3 months' duration, patients 

in the mettormin group lost a mean of 2.4 kg at final visit, compared to no change 

in the gliclazide group (M vs. G, p = 0.112). In non-U.S. Study No 

MET/S/86/HERMA. in patients continuing on mettormin monotherapy (group MM), 

there was a mean weight loss of 0.4 kg, compared to a mean weight gain of 2.3 

kg in the group continuing on glibenclamide monotherapy (group GG) (MM vs. 

GG. ll~=.0.001). Thus, these studies serve to illustrate a key difference ~etween 

responses in bod)f weight with mettormin vs. sulfonylureas in NIDDM subjedS, in 

that metformin patients tended to lose weight or maintain stable weight, whereas 

patients on sulfonylureas tended to gain weight. often significant in degree. 

Addition of metformin tO ongoing sulfonylurea (glyburide) therapy in U.S. Study 

No. 87-20-6023 of 6 months' duration, resulted in a slight increas!! in body weight 

(0.5 kg, p = 0.048). In non-U.S. Study No. MET/S/86/HERMA, patient groups 

requiring high doses of both mettormin and glibenelamide (patient groups MIG. 

. 
• 
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METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, INC. 

ITEM 2 - NDA SUMMARY 

G1M and MGH> a1 tended to have galnad Wlligtt by the enct d the e ma11111 

treatment phale (0.8 kg for group MIG. 1.9 kg fOr group GJM and 0.2 kg for group 

MGH). There was no statistieally significant diftWences in body W'll9ight response 
' ~:. ' 

between these treatment subgroups. 

Thus, it seems that the magnitude of body weight effects for patients receiving 

bo1h mettormin plus a sulfonylurea is intermediate oetween the slight weight loss 

or stable weiQht seen with metformin alone and the weight gain seen with 

~ .. alone. 
,~. 

The level al tal8I ..,.,... cholnterol was a primary efRcacy parameter in au nine 

studies. both the two U.S. pivOtal studies (U.S. Study No. 87-10-6023 and U.S. 

Study No. 87~) and the seven non-U.S. Category II studies. 

Between treonent comparilons of metfonnin to pl1t'llbo ..,. ligrtHlclnt Jn U.S. 

Study No. 87-10-6023 and non-u.s. Study No. MET/G8/85/DORNA (p. O.ott 

and 0.048, l'Mf)80tlvely). In the single diet-c:oidloled study (non-U.8. Study ~· 

AA -. -. .-. -
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ITEM 2 ~NOA SUMMARY 

METIDl88/BERGI), melformln and diet both caused mod19t but statiltically i 
significant Increases in total chokHterol, compared to baselne values, but the 1 

I 
siudy suffered from a high dropout rate as well as inability to assess compliance. ~ . .. . . • J 

Metformin, as monotherapy, resulted in decreases in mean tota: chc\lesterol levels 

3t final visit in three of the four active treatment comparison studies, although the 

magnitude of the decreases was modest, ranging from decreases of 4 to 10 

mg/dL In non-U.S. Study No. MET/GBl86/CAMP1. both the metformin and the 

glipizide treatment groups experienced mean increases in total cholesterol (21 and 

20 mg/dL respectively), significantly different from baseline. The reason for this 

result is unclear. 

1, ie l'ddition of metformin to ongoing sulfo."lylurea therapy resulted in a decrease 

in total serum cholesterol of 9 mg/dl (p = 0.001) in U.S. Study No. 87·20-6023. 

11' thfS' same study, patients continuing on glyburide alone. had a mean increase 

in total cholesterol at final visit of 3 mg/dL In nan-U.S. Study No. 

MET/S/88JHERMA, the addition of metforn1in to ongoing sulfonylure'l therapy 

(group GJM) resulted in an increase in total serum cholesterol of 11 mg/dl. 

although, in the same study, low dose and high dose combination therapy with 

metfarmin and gHbenclamide (groups MGL and MGH) had dftc:reases in total 

cholesterol at final visit of 4 and 27 mg/dL. respectively. 
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From IUbgroup wlyw Pllb'med on dlta genntact In U.S. Study No. 87·10. 

8023 n U.S. 8t&ICfy No. Pat 9023, lt 9PPIR. that melbmln ha ... gNatlJlt 

effect on total serum cholesterol levels when the levels are higher than normal at 

initiation of metformin therapy. 

The level of to181 wum trlglfClrid• was a primary efficacy variable tn all nine 

studies, including lhl lWO U.S. pivotal studies Md the seven non·\J.S. category 

II studies. Metformin. as monotherapy, resulted in rnodast decreaw in total 

triglyceride in all fou' placebO•COilbOlld atudl• (incluclng nan.u.s. Study No. 

MET/AM/86/DOAF2, c:onductld In palienls wilh impaired glucose tolerance but 

normal fasting glycemia), ranging from aeceua of 14 to 39 mg/dl (avnge of 

30 mg/dL. representing an a"Verage decreale ol 14.31ft from baee!!iie values). 

Within-treatment changes were statiltlcally ligrMlcent in U.S. Study No. 87·10-

6023 and in Non-U.S. Study No. MET/AMIBM>OAF2. Between treatment 

(metformin vs. pllcebo) comparisor.a approached stdsticaJ significance In fJ.~. 

Study No. B7·1D-8023 (p • 0.085) and in non.u.s. Study No. MET/08115/DOANA 

(p • 0.0!51), whlllin the pllcebo group ftP9'ltnced • melft lnollll in 
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triglyceric:les (30 mgldl with medorn~ (p • 0.057) and 13 tftg/d.. dllt Ilene' •. l • '::~~~ .. 
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,ltlnll \Wit In three otthl fr:U' Mllw ti 1 a1a•~ l&\d11. In U.S. 8ludy 
' ' 

No. 87-2D«l23, the mtlbnlin Q10UP hid a m11n dlcl ... flom bateline of 23 

111g/dL (p • 0.011) campnd to a m1111 dlO'••i d 21 mgldl"'ln tfle group 
• 

·continuing on glyburide (p • 0.4iM). Compwilan of medlM values at final visit 

revelled a deCI .... of 1 msal<A. far ttw melfurmin group compared to a median 

incre111 of 1 mgldL for the glyburide group. In nan-U.S. S1Udy No. 

METISl86/HERMA. the b'Ulltient group maintained on metfonoin monotherapy 

(group MM) Nd a maan decreaae In IMm triglyelride ...,,. at hi viait of a 

·fnlfdl compnd to an inc:relle d a mg/cl. In the group maintlined on 

. .Qlibendlmide rnonotherapy. Thil dlwence between groups WU not atatistically 

· ~· hcrJJNW (p • 0.512). In non-U.S. S1Udy No. MET/AM/881DUCHI, the 

f ;· :.mettormln treatment group had a mean dlcteae of 5 mg/dL in total serum 

triglopridl leVel at flnlf vflit compentd to a me1n lncrew of 30 mg/dL in the 

g~ group. Thia dlfflirwlcl betw11n groups was. again, not .etatllticalty 
• 

lignibnt. l'IOMV9I' lP • 0.421 ). In non-U.S. Study No. MET/GB/8&1CAMP1, in 

001111 JM. h nwloiUM group• Wll • .. glpizldt group bOlh Nd inciWll ., . 

In .. ~~ .... ••tndof the ltUCly, 5 mgldL for the rMltormif\ 
group lftd 17 mg/dl far the glpizide group. (In Uil ltudy, bolt'I ~ •. had 
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METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

2.1.4 Unoontroll9d CUnlcll Studlee 

2.a.l.1 Liiting of Uriconbollad c11~c.1 Studl• R .. •Wto Clmma of 

Effectivenea 

A. Domettlc Studl•• 

B. Non-U.S. Stucilfi · 

. ... . .. 
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ITEM 2 - NOA SUMMARY 
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METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, lt4C. 

ITEM 2 - NOA SUMMARY 

.. '~ 

2.8.4.2 Summlria of U.S. .ad Naft.U.8. Unoon1N111d Cllnlo9f T ... 
' 

2.8.4.2.1 U.S. Study No. 89-1C-e023 
.. ..... \ 

U.S. Study No. 89-1c-8023, conducted from January, 1990 through December. 

1992, was a non-randomized. open-label, multicenter (23 ~ with 25 
/ 

investigators), long-term (up to 116 weeks) study of 1he continued safety and 

efficacy of metformin. involving 604 NIOOM patients who had completed all visits 

of the previous doutile-blind Phase Ill a-dies (U.S. S1udy No. 87-10-6023 and 

Study No. 87-20-6023). (Data from this study 81"8 currently under analysis and will 

be :"t,1<irted in full in the first safety update to this NOA). The 850 mg dosage 

strength of metrormin was used in this study and, in ~. in appticable 
- i,_ - - '.' 

patients, the 5 mg dosage strength Of glyburide. 

. -
Safetv assessments included a review of tolerance and ~:Mi;:,_. each,~ . 

• - .. ' .•/Jc " 

well as an evaluation ot tabu.~ oarameters. 

.. , _,-.' 
-~-~{4 

.. : . 
. ;' 

•o . 
.. - ,. 

~ \ 

Primary effica~ parameters included: (a) gtyc:emic control as measured by FPG, ·:~': .. ·· .• t~.~~~ 
HbA,. and two-hour pe>stprandial plasma glucose; (b) lipid profile ~lfecta as .• ::"11;•· .. ~f!~,~f~·r.~ 

,,., ; ... >t>i-~;_z.:J:;;~f<",::: 
measured by total cholesterol, triglycerides, LDL cholesterol, HDL c:hol11tei-ol, HOL . ~. .~#~~;{ir· .,· 
subtractions and apolipoptOteins; and (C) body weight eftecl8. 'The eece"'*Y ' ~'.~~, · .. · . . ... 

efficacy parameters were blood pressure and fasting and postprandial plaa.~ ~,5::' 
. :~~·- ~ 

insulin and C-peptide effects. 

02 000378 • 377-



METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

Si~ the majority ol patients went directly from the previous double btind study 

(and which remained blinded to both patients, investigators and SpOnsor) into this 

open-label study, their previous drug exposure was heterogeneous and could 

have-been either metformin, glyburide, metformin plus glyburide 6r ~p!acebo. As 

a C".onsequence, all patients were assumed to have never been expostd to 

metformin and, therefore. the study consisted of two phases: a) a mettormin dose 

titration phase of four weeks and 2) a long-term treatment phase up to t 16 weeks 

or until December 1, 1992. whichever came first. All laboratory studies were 

performed by a centralized laboratory (SciCor, Inc., Indianapolis, Indiana) or, when 

performed locally, were confirmed by the central laboratory. 

Following baseline evaluation, patients were started on 850 mg/day of metformin, 

with biweekly increases in 850 mg increments. based on considerations of efficacy 

and tolerance, to the maximum dose of 2.55 g/day or optimal dose. if less. 

MetforCQin was administered with meals. If after one month at the maximum dose 

of metformin, glycemic control was considered inadequate (FPG >140 mg/dl). 

the option existed to add glyburide to ongoing metformin therapy, beginning with 

5 mg/day and increasing to a maximum of 20 mg/day (two tablets b.i.d .. with 

breakfast and supper). 

Out of 740 potentially eligible subjects (i.e., patients completing ail visits of either 

Study No. e7-1D·6023 (217 subjt\Cts} or of Study No. 87-20-6023 [523 subjects}), 

604 were enrolled in this study. lntext Table 45, page 379. summarizes total 

- 378 - 02 000379 
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METFORMIN tfYOROCHLORIOE UPHA PHARMACEU11CALS, INC. · 

lTEM 2 - NOA SUMMARY · , . ~ . 

duration of mcpolln to metfotmin cl the study population, • well • upo1tre. 

during tie prececlng doµble-blnd llL.cly 8l1d cUing Study 88-tc.eo23 itself. 

Pwiwfa• T••-nl 
During Dollllle ...... ...., 

MICfomlln (n • 217) 

~(n• 142) 

MeU/Glyb (n • Ull) 

PIKebD (n • 71) 

Table 45. U.S. study No. n-1c-eoz3 
Summary of Exposure to Mettotmln 

: :: : 

Ourlllion of lllllDnnln TNllllll9nl (W911ca) 

Study No. 87·1'4023 Study No. a.1C-4023 Tot81'•a•ntD 
or H1hnllln 

17-21M013 (mln.,llMlll.) 

29.7 = 0.1 710: 2.0 100.7: 1.9 
(34.7, 141) 

0 7t.5: 2.5 715: 2.5 
(2.0, 111., 

29.0 = 0.1 71.0:: 2.3 100.1 = 2.3 
(33.9, 1~.3) 

0 86.2 = 3.6 86.2: 3.1 
(0. 108.3) 

"' 

Of the 604 patients enrolled in this study, prelimiri..~ data review indiaates f'a.t . 
164 patients were terminated from the study prior to the potential t.ermination time.' 

A complete analysis cl patient disposition wUI be provided with lhe complete 8bJdy 

report (to be submitted with the first safety update of this NOA) .. lncl.uded in Item 

8 of this NOA is a summary of the 74 patients who termirv;atec;a prematurely for 

either an AE/IME, significantly abnormal labOratory result or because of patient 

death. (NOTE: Detailed individual nanatives, based on 111vlew ol unedited caH 

repOrt fonns, on all auch patients are piOlllded In Section IJ.8.15.8.1, Volume 1.81, 

beginning on Page 08A.o3285). 

02 000380 -378· 
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METFORMIN HYDROCHLORIDE UPHA PHARllACEUTl~LS, INC. 

ITEM 2 - NDA SUMMARY 

lntext Table -i6, below. sun1marizes the distribution of the 74 patients, according 

to reason tor prenunure study termination (as indicated by the principal 

i!"vestigator) and treatment at the time of termination (either metformin alone or 

metlormin plus glyburide). . .. .. . 

Table 46. U.S. Study No. 19-1C-I023 
Distribution of Patients According to Primary Rea80fls tor Termination 

(Adverse Experience, lntercurrent Medic.I lllneu, 

Abnormal Laboratory Result. Death) 

R,,mm far Wl!hdnanl 

P.tient o..th 

Advel'M Elqlerlelic• 

lnterc:un9nl lllneu 

Significant Lieor.tory 
Abnonn•llty 

M1lfainlin 8lorle 

I~ 
12 ' 
\J 

9 

13 

3 

lblfu1111ill + GlytMlrtde 

-
\~ 

5 

18 

20 

Qt tt:le six pat:ent deaths occurring during participation in this stu~. four were 

cardiovascular in nature: two patients were on metformin alone (cardiogenic 

shod<, post-m)'OC&rdial infarction and cardiac arrest); two patients were on 

metformirv'glyburide (both with arterioscierotic cardiovascular disease). One 

patient had lung c.'11Cer (metformin/glyburide) and another patient. without any 

history of psychiat.~1.~ problems, committed suicide (metformln/glyburide). 

Gastrointestinal adverst.1 experiences were the reasons for 13 subjects to terminate 

prematurely. Eleven patients (three on metformin/glyburide, eight on metformin 

-380 - 02 000381 
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METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

~ had a primary c:amplaint of clanl 11 Orw palient had "gamolne11tii1al 

complaints• (melbnli.tglyluide) and one patient had abdominal pain (metformin 

only). . .. . . . .. . . 
One patient terminated prematurely because of pain and weakn9!1s 

(metformin/glyburide). 

{;~ 
Twenty-three patients were terminated due to abnormal laboratory results. Of this , · .. 

total. ninet11n were discontinued due to abnonnal renal function tests (since ttis 

precluded continued study eligibility). One subject. on metformir\lgtyburide, was 

terminated because ot an elevated fasting platlma lactate level and three patients 

were terminated due to abnormal liver function tests (all on metformin plus 

glyburide). 

2.8.4.2.2 Non-U.S. Category II Study No. MET/D/lllHAUPT 
.. -

Non-U.S. Cet9gca.~ II Study No. MET/D/lllHAUPr, conducted In B9d Kislingen, 

Germany from January, 1986 to February. 1989, wa a 3 month. prospective, 

'-op~.~~~,Phase tV, muttieentar (328 physicians In private pracliee) 

study of the efficacy of metformin when ldded to ongoing 8Ulfony\na therapy 

in 3, 724 NIOOM outpatients. 1he 8SO mg das1ge ltltnglh d metfQtmi'\ -.Ultd 
. " ' -

in this study. of cammercial source. 

02 000382 • 381. 
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METFORMIN HYDROCHLORIDE Lll<IHA PHARMACEUTICALS, INC. 

ITEM 2 - NDA SUMMARY 

Primary efficacy parameters consiSUJd of fasting blood glucose {FBG) (available, 

however, in only about 15% of patients), pcist-prandial blood glucose (PPG) 

(~vailable for the majority of patients), HbA,c or HbA,. total cholesterol. 

trig!Ycerides, body weight and blood pressure. AE/IMEs were reeordect before 

therapy onset and at each visit. Serum creatinine was measured at baseline and 

after 12 weeks of treatment. 

Observed values and change from baseline values we:·e tabulated for au patients 

at each visit. In addition. the changes from baseline values were tabulated at final 

visit for seven subgroups to see if any one particular subgroup reacted better or 

worse to treatment with metformin. Two subgroups included breakdowns by sex 

and age. Other subgroups were formed by taking five efficacy variables and 

categorizing their values into two or three categories according to the quality of 

diabetes control as it was defined by their value at baseline. The frequency of 

patients within each subgroup at baseline was compared to the frequency at final 
' 

visit. The incidence of AEJIMEs were computed overall by severity. by outcome. 

by sex. and by age. 

Metformin was introduced in gradually increasing doses (850 to 2550 mg/day), at 

biweekly intervals. depending on glycemic response and tolerance. Tablets were 

taken with meals. Sulfonylurea drug dosages for all patients were continued 

unehanged throughout the study. 

-~-
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·METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, INC. 

ITEM 2 - NDA SUMMARY 

A total of 3724 _.. ... entered the study. 

completed 1he 12 ·Dlleell lllUdy. 

• • • • 
Changes from baseline for key efficacy parameters are shown in intext Table~. 

below. 

Table 47. Non-U.S. Study No. METi1JIUIHAUPT 

Changes from Snellne at FIMI Visit tor Key Etllacy Pl,.......,. 

FMllng lloocl Glum rs (lllg/CIL) 

HbA,. (Yo) 

HbA, (Yo) 

Totlll CholUlllol (lllgldL) 

Trlglyr.•idee (mg/dl) 

1oc1J Weiglll (Ilg) 

Syatollc lloocl Pt Hurl (111111 Hg) 

.... Deel, .... al final 
VIII 

•1.11 

·1.91 

-4.08 

·1.17 

• • 

. 

• • 

Of the 3. 724 enrolled patiel its. 272 patients (7%) dlscmtinued from ... study 
,. 

before the end of 1he study, ·113 (3%) for digeltiYe,systern symptOmt. Of 1ho11 

patients who wltl ldMw due to .,.. aa,.,.. eventAntercurrent ir...- event 

(AE/IME). the three major events were dllnhM. ,,.... end epigallrlc clstrelt. · 

lntext Table 48. page 384. indicates petient dispolitiOn, pt-enrollrnw1l 
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METFORMIN HYDROCHLORIDE UPHA PHAAMACEUTICA' $, INC. 

IT£112 _.NOA SUMMARY 
- ',c 

.. ' 

Table ... Non U.S. llHdJ No. METIDllMIAUPT 
Pdlnt Dl1paollDn, PoM-Enrollment 

Total Number of Patien1a 
Total Number of Wllhdrawals 

Reason for Withdrawal: 
Adverse experience/lntercune'nt 

medical event 
Lost to tallow-up 
Lack of effectiveness 
Hospitalization 
Switched to hisulin 
Lack ot compliance 

3724 
272 (7.3'~) . ~· 
146 (J.9") 

58 
33 
19 
9 
7 

Metfonnin was well tolerated throughout the course of the study. Six hundred 

forty-three patients (17%) reported a total of 1096 AE/IMEs. Patients reporting 

AE/IMEs affectjng the digestive system (13% of the patients) outnumbered those 

reporting AE/IMEs affecting other body systems. Within this body system. the 

most frequently reported AE/IMEs were diarrhea (250 patients, 7%), nausea (168 

patient&. 6%). epigastric distress (112 patients, 3%), and vomiting (4f patients . . 
1%). As noted above, 3% of patients withdrew for digestive system complaints. 

Of note. there were only nine AE/IMEs identified as 9hypogtycemia• (<1%). Of 

these, 3 were considered to be -Slighr in severity, 4 "moderate• and 2 

"Severe•. (It should be recalled that all patients were concomitantly taking oral 

sulfonylureas.) Sixty-four patients (2"') COl'Tiplained of metallic taste. 

• 384 • AA .a-----
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METFOAMIN HYDROCHLORIDE UPHA PHARMACE\JJICALS, INC. 

ITEM 2 - NOA SUMMARY 

SpecillcAE/IM& twquerld• Wtre limillr ICICll MX. 9Ind191iW'ilf IUbgroupl. 

No d1llh9 were repol1ed. Seriot'8 end/or potendally 9icM AEllMr:a were seen 

in only 1% of patients. Twenty-two patients were hospitalized (19 l>efore Week · · 
~ t! t 

12). Two patients were noted to have had myocardial i~arctions aurirlg the itudy. 

A total of 182 patients (174 patients before Week 12 [s84 days} and 8 patients 

after Week 12) were withdrawn from study medication due to meet-~ ~ 
.,,: .- ' . 
·- ~· 

which included .AEllMEs. hospitalization. and insulin treatment. 
' . 

Non-U.S. c.tegory II Study No. MEf/All/l7/PHASE, ccndueWd in France fro.!ft 
~-j) 

January, 1986 to January. 1990, was a lix maultl, Phase N, apen-label, . .. ,, 

,/.-1 
. >-J't 

multicenter (>500 private practice based phylicians) study of the eflcac:y and 
""' 

safety of mettonnin monolherlpy or me1forn1in in addition to continued ,::~~ 
sulfonylurea therapy in 4,374 NIODM outpatislts. The 850 mg dosaje s:~~ ~-~ 
of mettormin wn used in lhil study. . ': j;~ .,j 

' . ' 
~"~~~ 

1, 'f/ 
The primary objeetive of this study was to nws etftcacy and tolerance of six· · ·· ·,~. 

~;."c'" 
.\ ~·-- ~. 

month's tremment with metformin in NIDOM patie11ts (elthlr recently diaQl"IOled t~~~ 

diabetics who failed diel therapy, or known dlab9lice not adequaWf coilbolld by 1 -l"i : 
··~. " 

their current treatment). Ea:h ~the appro>dm&tlly 500 ~ W to l'ICfl,lil./' 
between S.10 NlQOM patients. 

' ~. 
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METFORMIN HYDROCHLORIDE UPHA PHAAMACEUTICA• 8, INC. 

ITEM 2 - NDA SUMMARY 

Primary efficacy parameters CClnli"8d al FPG, PPG, tolal c:hol11tero1, lriglyceridn, 

bOdy weight. blood presue, Ind in\eetigatar determination ol elficacy. Serum 

creatinine was measured and digestive tolerance as&fJSSed at each visit. AE/IMEs 

were recorded as general comments. . .. . . 

Means of observed values and change from baseUne values were computed for 

all efficaC) and safety parameters to evaluate mettormin. Frequencies were 

provided for categorical parameters. The primary analysis was within·treatment 

comparisons of change from baseline values. 

Metformin was administered as one tablet per day (850 mg per day) for one week. 

then two tablets per day (1700 mg per day) for the remainder of the study. 

Metformin was administered as monotherapy for recently diagnosed diabetics. 

For more long·standing diabetics, mettormin was administered with continued 

Si1Jlfa1Jylurea therapy. 

As can be seen in intext Table 49, page 387, all eflicacy variableS improved over 

the course of the study. 

- 388 • 02 000387 
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METFORMIN HYDROCHLORIDE UPHA PHARMACIUTICALI, INC. 

ITEM 2 -NDA SUMWJIV 

Tallla 49. Nan U.I. lludr No. lllT/AllllTIPI I.Mm 
M•• a.n .. n.. lu1Une .t Anll VIII In 1Cef lllla1oy ,........,. 

.... a. .. ,,. ••• , ... 
, ....... AMII ¥1911 --- .... I 
fUllng Npne GlllH• (fli9/tU.) . ·55.• 
.._..,....,.., PIHma G111a ue Cftllldt.) ... .311 

~ Walgl'll (Ilg) -2.15 

T-.e Qlolnl1fll (allfdL) . -11.41 

TflllWC111dH ("""4IL) ••. 17 

S,,1t11lc ..... " lllft (lllllt Ht> -5.21 

Dll111••9loOd" llft(NMHf) -2.47 

Upon initiation or lddllion of mettonnin treatment. thet'e was a st9ldy decrelle 

over time in plalma gluca1e, total choleltlml. triglyetrides, body weight and 

bloOd prnaure. All patient subgroups Wlynd sho\19d limilar impro-•ement. 

sugQnting that melformin was equally efficacious both in Type II NIDDM ~ · 

with recemly diagmald debetee, flilng diet therapy and in long·tenn dlabeticl 

not adequately C01•0R11:t by thlir current b...._ 'Tiwe w a Ql'9ltW blood 

glucose-loMring effect In patients with more marked hyperglycemia at blSeline. 

Response of patients >ts years of agewaa CQmparabletQ younger subjecta. bC1h 

with regard to efficacy and tatety. · 

02 000388 • 387 • 
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METFOAMIN HVDROCHlOAIOE UPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

Of the 4,374 eM>IJed patienlS, 144 (3.~) were ditcor4frUd from the study due 

events (AE/IMEs). and 48 for other unspecified reasons. as shown in intext Table 

50. below (total of 4.9" withdrawals). Less than 4% of the pitiems 'reported 

•severe• or "Very severe• leVels ot digestive intolerance at any point in the study. 

Tlble 50. Non..U.S. Study No. MET/AMm/PHASE 
P8tlent Dlsposttlon, Post-Enrollment 

Total Numb• ol P•'Jlh 
TNI Nul'nbar ol Wlllo•• 
A11NOft tot Wlf'*'.-1: 

Dig1111M il:IUllW-
Olier •-• J_ .. ,_..,u• 
............ c ........ 

°"" 

a74 
211 (4 ..... ) 

144 (3.~) 
24 

Among 84 patients considered to have serious or potentially serious AE/IMEs . 
• • • .. t 

were eight patients identified as having neoplasms during or subsequent to the 

study: bowel cancer (two patients); and single patients with: esophageal cancer; 

pharyngeal cancer: pancreatic cancer; brain tumor; insulinoma; and 

pheochromocytoma. 

Ten patients (four befo··e the end of the study and six after their Month 6 viSit) 

died due to AEJIMEs as follows: myocatdial infarction (two patients): 

cerebrovascular disease (two patients); pulmonary embolism; pulmonary edema: 

• !Wl-
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poat-coronay llf9ly bypau argery; cnnill truna: •DPN9•11 ClnDlr; ll'ld 

deoompenutian d llcaholc c:il I I IOlis. One ac:tcllklltll patient died 88 the re&ult 

of an automol:>ike accident 
: : : t 

2.8.4.2.4 An91p11 llnd ConclU9iona 

The available data from these two non-U.S. Phase IV uncontrollad clinical trials. 

involving 8,098 NIOOM patients (7,950 patienls who completed all \fllitS), revealed 

strong impt'Oll9fl'llnt in al glyeemic COilbol Plfameters (fasting blood glucole, 

postprandial blood glucose and glycosylated hemoglobin). Data from non-U.S. 

Study No. MET/0/8&1HAUPT support the efficley or rr.eUonnin in towering bloOd 

gluc:ole levels in a dabetic pcpulation tor whom sulfonylurea therapy alOne has 

not produced (or hU cened to produce) satisfactory results. The addition of 

mettormin to the sulfonytwea therapy (mainly glibendamide) resulted in an .. . 
average reduction of two percent in HbA, and HbA,c levels, and a mean ~ 

ui 80 mg/dL in PQlt·prnlal blood gluca1e Ml. The magnitude d ctwige 

append to be ,.,&18d to ttte dlQree or.,.,. abnOnn.aty or u:n ...,...,., 
with globally greater Improvement occurring in patients with more...,,.. diabettl 

at baseline. Thi• tvidlnce supports similar conclullona regan:lng pnmlt9rl of 

glycemic control made in the controlled clinical trtela unmlriled abOve. In 

addition. theae large clnical triall dlmonslrated Clllr 1mprovem11 It In lpid prollea 

(an average reduction in total serum cholllterQI and triglyceride i.ve1a on the 

order of 9% and 15%, respectlvely in. Mi:i/Dl88/HAUPT and 9'6 Ind 2"..; 
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respectively, in METJAM/87/PHASE) and weight reduction, again, consistent with 

data from the COi 1trolled studies summarized above. There were also decreases 

i!' systolic and diastolic blood pressure in these large Phase IV studies . 
. . ~.. . 

Finally. serious and/or potentially serious AE/IMEs were seen in only 1 % of the 

patients. Moreover, only 146 patients (3.9%) were withdrawn from metformin 

therapy because of AE/IMEs. The relationship of adverse experiences to other 

concomitant diseases and to concomitant medication (including sulfonylureas) 

was not explored in this study. 

The combined three studies (89-1C-6023, MET/D/86/HAUPT and 

ME:'T/AM/87/PHASE) reported a total of 359 withdrawals due to AE/IMEs out of a 

total of 8,702 initially enrolled patients (4%). The two non-U.S. studies 

(MET/D/86/HAUPT and MET/AM/87/PHASE), with a combined enrollment of 8098 

S\JbJects. reported 121 patients with AE/IMEs definect as •serious• (-1.5%). 

The results of Study No. MET/D/86/HAUPT with 3,724 subjects did not reveal any 

significant problems with patient tolerance of metformin. A total of 1,096 AE/IMEs 

were reported by 643 patients (17%). The majority of patients (484 of 643 patients 

or 71%) reported AE/IMEs related to the digestive tract. Only 146 patients 

terminated the study due to AE/IMEs (3.9%), with 1 t3 (3%) of these prematurely 

terminating patients doing so because of digestive system AE/IMEs. The 

premature termination rate was very similar in MET/AM/87/PHASE. with 168 
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withdrawals (3.8") tor AEJIMEs and 144 (3a) ofthele being for clgestiVe l)'lt8t'1 

syrriptoms. Subgloup analysis in the METIDl88/HAUPT Study indicated that 

AE/IME frequen.:ies \Wre similar acr0$!. ~c.x, age a."!ddiabetes ~.subgroups. 
t .. .. " 

1 ' • • • • 

2.8.5 Other Studies a:ld Information 

2.8.5.1 Other Clinical Studin 

In addition to the cormolled U.S. Category I and non-u.s. Category II studies and 

the non-U.S. category II Phase IV studies summarized above. 100 non-u.s. 
category Ill studies, with deficiencies as defined on Page 184, are included in this 

NOA and integrated. as possible and appropriate in the clinical pharmacology and 

clinical sections. All these studies were carefully reviewed for safety-related 

information. 

• • 

Fifty-one of these 100 non-U.S. category Ill studies were clinical pharmacology 

studies (35 completed, 11 ongoing, 3 Incomplete, 2 ,,....,. initiated). A tabular 

summary of these studies is located in Section 8.3.1.5, Volume 1.67, beginning 

related to these studiea immediately follow 1he aynopsee. 

02 000392 - 391 -
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Forty-nine of the 100 non-U.S. Category Ill studies were clinical trials. There were 

24 controlled studies, related to claims of effectiveness sought in this NOA. Five 

of these were placebo-controlled (2 completed. 1 ongoing, 2 incomplete) and 18 

were-with an active-treatment comparator (9 completed, 2 ongoing. ¥'·incomplete) 

and one was a completed dose-comparison st•Jdy. A tabular summary of these 

studies is presented in Section 8.4.1.1, Volume 1.69, beginning on Page 08A· 

00448. Synopses of these studies are located in Sections 8.20.2 (placeco­

controlled), 8.20.3 (active-controlled) and 8.20.4 (dose-comparison), Volume 1.204. 

beginning on Pages 088-33306. 088-33337 and 088-33444, respectively. There 

were seven uncontrolled studies, related to claims of effectiveness sought in this 

NOA (4 completed. 3 incomplete). A tabular summary of these studies is 

presented in Section 8.5.2. 1, Volume 1.69, beginning on Page OSA-00596. 

Synopses of these studies are located in Section 8.20. 7, Volume 1.204. beginr:ng 

on Page 088-33542. Where pertinent. publications related to these studies 

in;imediately follow the synopses. 

There were 18 studies (15 controlled and 3 uncontrolled) related to uses of 

metformin other than those related to claims of effectiveness. The controlled 

studies are presented in tabular form in Section 8.6.2.1, Volume 1.69. beginning 

on Page OaA-00533. with synop~ of these studies located in Section 8.20.5, 

Volume 1 .204, beginning on Page OBB-33452. · The uncontrolled studies are 

presented in tabular form in Section 8.6.4.1, Volume 1.69, beginning on Page 06A· 

00659, with synopses of these studies located in Section 8.20.6. Volume 1.204. 

• 392 - 02 000393 
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beginrting on Page 088--33528. Where pertinent, ~ related .·t;Q. 1h111 

studlel Immediately follow lhe synopses. 

2.8.5.2 Metfonnin Published Reporta I • • : • ' .. . . 

In Item 15. a listing of more than 2.000 citations involving melformin (primarily 

published but also including unpublished report5, theses, ete_) is provided as a 

numerical listing (al':COrding to lipha's BCA internal referencing system) in Section 

15.2, Volume 1.403, b\.'Oinning on Page 15 000004, and as an alphabetical lttlng 

in Section 15.4, Volume 1.411. All citations have been revitmted for safety-related 

information and are integrated into this NOA as appropriate (see below, Section 

2.8.5.3). An abstract of each Citation is provided In Section 15.3. Volumes 1.404 

through 1.410. 

2.8.5.3 Polt·Mllrketing Surveill•nce lnfonnation end R....,-.P..Jbllllbed 
;f. - . . : 

Information 

During at least ten years of adverse event reporting to the parent company Upha 

S.A .. Lyon, Fi·ance. from within France and from its subsidiaries and licensees ot 

Glucophage.e brand of mettarmin hydroehloride, including subaldiaries in 1he 

United KinfJdom, Germany, Belgium, Italy, Switzerland and Portugal and lic:en1111 

in Australia, Austria, Cenada. Denmark, Holland, Japan, New Zealand, South 

Africa arid Sweden, there have been 279 adverse ...... repott8d. c:oneiltent with 
•c' . • 

02 000394 - 383. 
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the reporting requirements of the respective countries. lntext Table 51, page 395. 

provides an alphabetical Usting of these 8V81 llS, inckJding, for each event, the total 

~umber of events as well as the number of events by country. Following the . .. . . 
table, is a discussion of some of the more noteworthy adverse events and, where 

relevant, related published reports. 

. . ... . • 
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Table 11. Alphlblllall U1t1111 ol Adllw E\Wltl ReportM 
to Uph8 I.A. by lull1ldl1rt11 Md Llcln1111 (1•·1112) 

Advera• Event (Tohll Events) Country (No. of Event. Aepdrtff) : 

Abd~min•I P•in (2) 

Alcohol lr.1olenince (1) 

Alopecl• (&) 

Anerhl• (I) 
Aplestie (1) 
Iron-deficiency (1) 
M.Jcro.::ytic (2) 

A.tacroc.vtosis (1 J 
Megalotl/aStic (1 > 
Unspecified (3.) 

United Kingdom (2) 

United Kingdom (1) 

France (6) 

~ed IOngdom (1) 
Canada (1) 

France (2) 

France (1) 
France (1) 

Austria ( 1) 

Denmark (1) 

france (1) 

• .. _ ... ,·,, 

"·' -";;(· ;.·: 

""t ' 

. ;•·· 

' _· __ ~ .. '· . Althenla (1) 

Back Pain (2) 

·. Nc:xway (') 

France (I) 
- '""' .. 

DruatP1ln (1) 

Broncho8pelm (1) 

Cholecystltl1 (1) 

ClrculltOtY Failure (1) 

Oecreated TMNpeullc R•po.w (•) 

United Kin\'Jdcm {1) 

c..llda(1) 

United KingQo.11 (1) 

Germany (1) 

France (1) 

caneda(3) 
Aultrllll (1) 
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'" ' ,. 

~·· ,;· ., 
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' 

Delmatltis (1) 
Erythema multiforme (2) 

Dnlrrhea (1) 

·~ . 

Drug .......... wrtMn (1) 
'· 

,. Opp1p1l1 (Z) 
~ 

..... (1) 

Edeml otthe 19 (1) 

lil•v.ted **'9 level (11) 

. ',. __ _ 

United Kingdom (3) 

Austrllia (1) 

DemNttc (1) 

France (1) 

Germany (2) 

c.n.cta (1) 

Denmwk(1) 
United IClngdam (1) 

NN Zealand {1) 

United Kingdom (1) 

France (9) 

~(1) 

Gennlny(1) 

.... 

,1· -
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• 
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Table 51. Alphabetic UstlftG of Adverse Events Reported 

to Upha S.A. by Subtdlatles Md Ucen1ee1 (1912·1992) (cont'd) 

Ad\WM Event (Total Event9j Country (No. of Events Reported) 

Ketoacidosis (6) France (5) 
• . ~. - Canada (1) 

Lactic acidosis (99) France (73) 

Belgium (5) 
Canada (4) 
Gennany (5) 
United Kingdom (4) 
New Zealand (3) 

Australia ( 1 ) 

Denmark (1) 

Austria (1) 

Sweden (1) 

Switzer1and ( 1) 

Malaise (2) Denmark (1) 

France (1) 

Menstrual disorders (2): 

Ameno"hea (1) New Zealand (1) 

• Ua:tpecified (1) United Kingdom (1) -
Metabolic acidosis (6) France (5) 

Gennany (1) 

Myalgia (1) United Kingdom (1) 

Nausea (1) Gennany (1) 

Neuropathy (1) United Kingdom {1) 

Nightmares (1) United Kingdom { 1) 

Numbness of. mouth and throat (1) canada (1) 

Pain (1) United Kingdom (1) 
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METFOAMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

Tabl• 51. AlpMbellc U8tJng Of Advec"H Events Reported 
to Uphll S.A. by SubldMtlea and Uclna1• (19112·1112) (cont'd) 

Mftt'M Event (Total Eventa) Country (No. Of Even18 R..,._, 

Pancreatltl• (2) France (1) ••• • . .. • 
United ~~ngdom (1) 

; Paresthesla• ( 1) Sweeten f.1) 

Prothrornbin abnormalities (3): 
Increased prothtombin activity (2) Australia ( 1 ) 

Canada (1) 

Prolonged prothrombin time (2) Gennany (1) 

Renal disorders (4): 
Acute renal insufficiency (2) France (2) 

Renal failure (1) New Zealand (1) 
I 

Renal tubular necrosis (1) United Kingdom (1) 

Suicide attempt/VOiuntary overdose France (14) 

(15) Gennany (1) 

Sweating disordel'9 (2) 
ExcdSS sweating (1) France (1) 

Increased sweating (1) Canada (1) • • . 
Thrombocytopenill (5) France (3) 

Canada (1) 

Gennany (1) 

Transplacental IMtformln transfer (1) France (1) 

VaaculHia (1) United Kingdom ( 1) 

Vision abnormality (1) Unitad Kingdom (1) 

Vomiting (4) Australia (3) 

United Kingdom (1) 

Vitamin a,. and tollc acid Sweden (1) 

deficiency (2) SwitZerland (1) 

02 000400 
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T•ble 51. Alph1betlc Ustlng of Adverse Eventa Reported 

to Uph1 S.A. by SubldilriH •nd Ucens ... (1182·1992) (cont'd) 

Adverse Event (Tot81 Event9) Country (No. of Events Reported) 

White blood cell disor _.,,. (3): . . . • 

Agranulocyrosis ( 1) France (1) 

Granulocyropenia (1) France (1) 

Leukopenia ( t) France (1) 

Xerophthalmla (1) United Kingdom ( 1) 

tactic Acidosis: 

Included in this group are 99 cases of lactic acidosis. the majority of which (73) 

are from France. For a number of the 99 cases. the diagnosis of lactic acidosis 

iS a presumed diagnosis. since the necessary laboratory documentation to 

substantiate .;1e relationship between metformin and the acidosis (metformin 

plasma or red blood cell levels) or to ascertain that the acidosis was. indeed. . . ~ ' -
"lactic acidosis" are lacking. Furthermore. in many countries (with the .exception 

of France, for which considerable detail on individual cases is available) very little 

information could be obtained, despite much effort on the part of the subsidiaries 

and licensees. primarily based on individual country reporting systems and 

considerations of patient confidentiality. 

Of note is the observation that. in those cases for which sufficient information is 

provided. lactic acidosis has occurred in patients in whom the use of metformin, 

acutely or long-term. was contraindicated . Diabetic patients in whom lactic 

. ~o. 02 000401 
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acidosis occurred tended to be older (average age of fJ7, range 21 to 87), to have 

multiple associated medical or surgical problems (particularly chronically or 

acutely impaired renal function. chronic hepatic disease. chronic ethanol abuse. 
• • • • • • • • 

chronic cardiovascular disease with acute event. sepsis. or dehydration) and to 

be on multiple medications. 

Nine cases (9% of 99) followed an intravascular radiographic contrast study, prior 

to which metformin was not discontinued. The use of iodinated contrast materials 

in diabetic patients is a diagnostic intervention with known risk, in ana of itself, for 

precipitation of acute rt?nal failure in diabetics: mettormin accumulation under such 

circumstances. with resultant lactic acidosis. has been been reported. Contrast 

studies represent a temporary contraindication to the use of metformin and require 

cessation of mettormin therapy for at least 48 hours prior to such a study. 

-- ' 

In addition. one fatal case of lactic acidosis, rep<Jrted from Canada, involved -a 

patient who had been on a week-long acute alcoholic binge, while continuing to 

take his metformin and glyburide, and who had marked dehydration and evidence 

both of toxic levels of ethanol and lactic acidosis. Cases of lactic acidosis. 

triggered by an excessive ir-'ake of alcohol in patients taking metformin, have 

been previously reported. Experimentally, it has been showr. that ethanol itseH 

increases lactate levels and mettormin further enhances this increase. Sixteen 

additional cases of lactic acidosis. reported herein. had chronic ethanolism and 

chronic hepatic disease as contributory factors (17% of 99 cases) . 
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Among 53 of the 73 cases reported frcr.1 Frunce with plasma metformin level 

measurements available (often with erythrocyte metformin levels, in addition), 

le.vets were elevated (~5 µg/ml) in 34 or 64% of cases. with 28 (53% of 53) 
- . .. . . 

having plasma metformin levels <!::10 µg/m~. Conversely. 19 patients (or 35% of 

53) had either non-detectable metformin levels or levels t~~ were wi~hin the 

exp!;cted therapeutic range. 

In France. where detailed informat:on was available on the majority of cases and 

where, also, use of metformin is, relatively speaking, very high and accurate 

informa1ioi1 concerning metformin sales is available. the incidence of lactic 

acidosis over at least the past eight years has remained very constant. at 

approximately 0.03 cases/1.000 patient-years. 1 ne fatality rate for such cases has 

also remained relatively constant at approximately 50%. or 0.015 fatal cases/1.000 

patient-years. 

. . ... -
Voluntaty Overd~e: 

Fifteen cases of intentional overdosage were reported (14 from France and one 

from Germany), often with multiple medications (including unknown medications 

and unlt.nown 1.1uantities) being ingested in great excess. The amount of 

metformin ingested varied from 7.65 to 76.5 grams, as a single dose . 

. 402. 02 000403 
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Of the nine patienls for whom infonnation ii available regarding ptaama glucose 

levels, there was only one patient with hypoglycemia (#61'4 from Franc$). who 

was presumed to ha\-e taken metformin but, who. in fact. did not have dett>ctable . .. . . 
metformin in either plasm3 or erythrocytes and who ha~ also taken glibericlamide. 

Eight of the 14 patients. tor whom there is available information. had an 

associated tactic acidosis at the time of hospital presentation. Five ot the eight 

recovered completely, as did all of the remaining patients (including the patient 

from France, #759, for whom no other information is available). Thus. the overall 

mortality of the 15 patients was 20%. For those with lactic acidosis it was 37.5%. 

Slgnlllcam Henaatologic Abnormalltlea: 

With regard to significant reported hematologic abnormalities. the single case ct 

reversible aplastic anemia (reported from tha United Kingdom) occurred in an 

elderly woman who had simultaneously started six other medications. in additi~ 

to metformin. causality is, therefore, difficult to assess and the patient recovered. 

The single case ot megalOblastic anemia reported from France (#339) provides 

no information except that the patient had been on metfcnnin and the sulfonyturea 

glibenclamide for two years. One case of macrocytic anemia reported from 

France occurred in a chronic alcoholic wi1h lactic acidosis (#433) who was found 

to have decreased serum iron. vitamin B,1 and fot1c acid levels and who recovered 

witr. conservatiw management and Whose diabetes was later controlled with diet 

02 000404 • 403 • 
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alone. The second case of macrccytic anemia reported from France (#1168) 

appeared to be due to decreased vitamin 812 without evidence of hypochlorhydria 

or in:rinsic factor deficiency. 1he anemia reversed with oral vitamin 8 12 and 

-discontinuation of mettormin. This case appears to be ca1:1satly related to 

metformin although the duration of metformin treatment is not provided. The 

patient with macrocytosis reported from France was also a chronic alcoholic 

(#554), with normal serum vitamin B,2 levels and decreased serum folic acid. The 

macrocytosis was attributed to ethanol abuse. (NOTE: To date, three cases "'' 

n1egaloblastic anemia, related to mettormin use, have been reported in the 

literature. In no instance has there been associated neurologic problems). 

Five cases of thrombocytopenia have been reported. In the case reported from 

Germany, the patient had been started on metformin two months prior to 

detection of thrombocftopenia. Metformin was discontinued and, simultaneously, 

lne · ~atient ~as treated with anabolic- and cortico-steroids, with grcuiual increase 

in platelets. No additional information is available. The case of thrombocytopenia 

reported from Canada. provides no additional information whatsoever. The three 

cases reported from France included a case (#686) of thrombo..)'topenia in the 

setting of chronic alcoholism and hyperuricemia (the patient was also on other 

medications). All medications were discontinued but the moderate 

thrombocytopenia persisted. (The possible role of hypersplenism on the basis of 

cirrhosis and portal hypertension was not addressed). The second case of 

moderate thrombocytopenia reported from France (#1256) occurred in a 

• 404 • 02 000405 
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hypertensive patient treated intennitta 1dy wilh melformin over a three year period. 

When metfamUn was discontinued the platelet cooot gradually l'8Uned to normal. 

The third case reported from France (#1263) appeared to be more clearly 

causally related to metformin, in that the platelet cou~ increased with n\elior~in 

withdrawal and then decreased again to moderate levels when the patient was re· 

challenged with metformin. Thus, it is possible that metformin, on rare occasions, 

can cause mild thrombocytopenia 

Three cases of leukopenia have been reported. The case of "leukopenia• (WBC 

2400/mmi reported from France occurred in an elderly patient on metformin for 

5-6 years (#484). The leukopenia disappeared when metformin was discontinued. 

The case of "agranulocytosis" reported from France occurred in an alcoholic 

patient (#606) and disappeared without treatment, after discontinuation of 

metformin. (The possible role of hypersplenism in this case or transient bone 

marrow depression due to nutritional deficiency was not addressed). The tase 

of "granulocytopenia" occurred in the context of a febrile illness in a patient with 

thalassemia (#810) who had started melfonnin one month earlier. The 

granulocytopenia diSappeared when metfonnin was discontinued. (Transient 

bone marrow depression due to an aplastic crisis in this thallassemic patient with 

fever and possible infection was not addressed). Although in all three cases the 

depression in white blood cell counts disappeared with discontinuation of 

metformin, all three cases had other possible etlologic factors present and thus. 

causality is difficult to assess or definitively atlribute to metfotmin administration. 
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Hyponatremia: 

Two cases of hyponatremia were reported, both from France (#524 and #761). 

~e former case, involving a mean decrease in serum sodium levels of 3 mEq/l 

upon the addition of metformin to continued chlorpropamide 'lher~py, was 

reported in a publication by Gin et al. The possibility of the hyponatremia being 

due to mettormin-related inhibition of catabolism of antidiuretic hormone was 

raised, which was also suggested by published work of Katsuki and Ito in patients 

with diabetes insipidus. in whom metformin alone reduced diuresis by 30%. 

The second case (#761) involved an elderly diabetic woman, taking multiple 

medications, who presented with somnolence, muscular weakness and 

dehydration and who was found to be hyponatremic, hypokalemic, moderately 

hype.rlactatemic and to have hemoconcentration. She responded to fluid 

replacement. 

• o .. I -
Possible Drug interactions: 

A single case was reportec' from Germany of prolongation of the prothrombin time 

in a metformin-treated patient on the oral anti-coagulant. phenprocouman. for 

treatment of a pulmonary embolus. The patient was also on glibenclamide. and 

prazosin. The phenprocouman was discontinued. (Prolongation of the 

prothrombin time would be contrary to the expectations of decreased 

effecti\1eness of phenprocoumon during metformin co-administration, based on the 

published study of Ohnhaus et al, showing that metformin increased the 
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elimination of phenprocouman through reduction of its enterohep&tic cfCle). 

From Canada comes a case of an "interaction with warfarin". without further 

available information. I ~: t 

Metlormin in Pregnancy: 

Two cases involved the use cit metformin during pregnancy. From France came 

a report (#s 718 and 719) which provided evidence of transplacental transport of 

metformin. The case was that of a pregnant diabetic who took metformin and 

sulfonylurea until parturition and gave birth to a profoundly hypoglycemic. acidotic 

infant. who. however. recovered and subsequently appeared normal. At 

parturition. both mother and newborn had detectable but very low metformin 

plasma levels (0.34 mg/L and 0.1 mg/L. respectively). with higher concentrations 

in the maternal plasma compared to the newborn. Levels of metformin in milk 

could not be measured because lactation had been artificially suppressed. ghis 

case was reported at the Association Fran<;aise des Centres de Pharmacovigilance 

meeting held in Nice, France, Oct 28-29, 1991). 

Detectable metformin levels in human amniotic fluid have been prevously 

reported. Animal studies are consistent with the above case and have suggested 

that the placenta is a partial barrier to metformin transmission from maternal to 

fetal circulation, but with a more complete barrier in terms of fetal to maternal 

circulation. Animal studies have shown that metformin is excreted into milk . 

02 000408 
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There was one case of fetal malformation (malformed hand in a normal weight 

infant without other abnormality) reported from France (#1199), occurring in the 

offspring of a diabetic mother who had taken metformin and alphamethyldopa 
- ' ... . . 

through the first two trimesters of her pregn~ncy. (There had been a prior history 

of multiple spontaneous abortions and an in utero death for this mother). 

The use of metformin in human pregnancy has not been studied in a systematic 

fashion, although there are a number of anecdotal reports of women receiving 

metformin throughout pregnancy and delivering normal children. 

The largest published series is that of Coetzee and Jackson from South Africa. 

involving 60 pregnant diabetics treated with metformin. Thirty-three of the 

diabetics (established or gestational diabetes) were treated to term with metformin 

alone. An additional 27 pregr.ant diabetics received metformin for part of their 
.. • ... I • 

pregnancy but were considered to have responded inadequately to metformin 

monotherapy and, therefore, were either treatea with metformin plus glibenclamide 

or insulin alone. 

Among the total group of 60 patients who received metformin at some time during 

their pregnancy. there were no stillbirths and there were two neonatal deaths, 

giving a pennat~I morta1ity for all patients receiving metformin of 61/1000. One of 

the neonatal deaths occurred in the setting of premature rupture of the 

membranes, w:r,1 deltvery of a premature infant who died of immaturity and 

- 408 - 02 000409 
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hyaline membrane disease. The second neonatal death occurred in an infant with 

multiple congeniUI~ anomalies (hare-lip, cleft palate and heart defect). The mother 

had not received any treatment during the first trimester and only met:ormin (500 . ~. . . ~. ~ 

\ mg t.i.d.) during the last three weeks of her pregnancy. (There were three other 

infants with congenital abnormalities [two t.eart defects. one sacral agenesis] but 

in all cases the mother had not taken metformin during the first 28 weeks of 

pregnancy and these were not attributed to metformin. Of the 12 diabetic mothers 

who had taken metformin during the first trimester, none had offspring with 

congenital abnormalities). 

Neonatal morbidity was very low with a mean 5 minute Apgar score of 9. 7 01.11 of 

a possible 1 O. With regard to the newborns, the authc.rs note tha't "hypoglycemia 

was not a problem". Three neonates had a Dextrostix reading below 45 mg/dl 

but without symptoms of hypoglycemia and were easily treated with intravenous 
• 

glucose (it is not indicated as to whether or not these were newbcims of mothers 

treated with metformin alone or with metformin plus sulfonylurea). 

Metformin was well-tolerated by tt"1ese pregnant diabetics. with onl~· 3% requiring 

change in medication because of nausea and vomiting. No diarrhea was reported 

in this published series of 60 women. 
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Hypoglycemia: 

Eight cases of hypoglycemia were reported (three from Australia, two from 

tfolland, two from France [#350 and #523] and one from Sweden). (NOTE: No 

into-,mation whatsoever is available on the Australian cases excepl 'that causality 

was assessed as "definite" in one case and "possible" in the other two). Four of 

the five patients for which some information is available were also taking a 

sulfonylurea (three cases with gubenclamide; one case with gliclazide) and the 

remaining patient had been on a low calorie diet and was only taking 1 g/day of 

mettormin. 

Hypoglycemia with mettormin monotherapy is not a recognized risk. as is 

supported by data contained within this submission on both diabetic and non­

d1abetic subjects. Hypoglycemia. occurring when metform,:n and a sulfonylurea 

are used together therapeutically. has an incidence rate similar to that of 

Sullony:urea alone. as is also supported by data provided in this ~DA and as 

confirmed by the observation that 80% of "hypoglycemia" adverse events reported 

in this section (for which there is information). occurred with co-administration of 

metfonnin and a sulfonylurea. 

The risk of hypoglycemia rnay be increased when other agents, also capable of 

lowering blood glucose, are co-administered with metformin and a sulfonylurea. 

e.g., angiotensin-converting enzyme inhibitors or alcohol. Alcohol itself can cause 

hypoglycemia and may potentiate the blood glucose-lowering effect of metformin. 
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Dermatologlc Diaorden: 

There were 21 cases of skin eruption or other dermatologic discrder, a number 

of which were more likely to be related to a concomitantly taken medication. 

\ '-'· ' 

Two cases of erythema multiforme were reported (one from France (#625) and 

one from the United Kingdom). No further information is available on the l&tter 

case. Case #625, from France. was attributed to the concomitant medication. 

enalapril. 

There was one photosensitivity reaction reported from the United Kingdom. 

involving a patient also taking naproxen, indomethacin, glibenclamide and atenolol 

+ chlorthalidone. An erythematous skin eruption, involving light-exposed areas 

of the skin in a patient from France (#1235), was attributed to mettormtn by a 

consulting dermatologist 

Miscellaneous: 

One case of vasculitis was reported from the United Kingdom, in a patient who 

had been on metformin for four years, in acidilion to cyctopenthiazide and 

potassium chloride. The latter two products were discontinued but no further 

information is available as to outcome. 

A published report has attributed a case of perivasculitis to r11etformin. This 

diabetic patient. on long-term glibenclamide treatment. developed a diffuse 

02 000412 - 411 -



METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

purpuric eruption, accompanied by 1tver and arthralgias, four months after 

metformin, 2.55 ~-'day, was added to her diabetic treatment program. She also 

had X-ray evidence of pneumonitis. On skin biopsy, an intense perivascular - . ~. . 
pclymorphonuclear infiltrate was seen. with.fibrinoid deposits in the small dermal 

vessels and fragmented neutrophils. considered to be compatible with 

leucocytoclastic vasculitis. Other causes of the latter condition were excluded. 

based on negative or normal results of: immunofluorescent study of biopsy 

material for immunoglobulins; antinuclear factor; latex fixation, Rose-Waaler. C3, 

hepatitis B surface antigen. protein electrophoresis and cryoglobulin tests. The 

eruption improved rapidly after glibenclamide and metformin were discontinued 

and the patient was treated with prednisone. Two weeks after discontinuation of 

prednisone. the patient was re-admitted to the hospital and challenged with 

metformin. Two days later. an identical purpuric eruption developed. according 

to the report. . . .. . -
There were six cases of diffuse alopecia in female patients, reported from France 

(#s 733. 734, 735, 736. 737 and 738). but all were reported by the same 

practitioner. 

There were four cases of abnormsl liver function tests reported: (France: #s 812, 

1151. 1269; Germany, reported 10/90 (67 yo M]). Case #812, on metformin and 

other medications for several years. had retum of abnormally elevated SGPT and 

SGOT with discontinuation of metformin; Case #1151 had bowel obstruction and 
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abnonnal fiver fw1ctiOn tests (SGOT, SGPT and GGl), which returned to normal 

with discontinuation of mettormin. However, there was also a suspicion of excess 

ethanol intake in this case. Case #1269 had an isolated increase in GGT. but 1t . .. . . . ... . . 
was concluded that fluctuations in this enzyme reflected fluctuations in glycem1c 

control. Both Case #812 and 1269 had past histories of viral hepatitis. The case 

from Germany was that of a male patient with carcinoma. on other medications. 

with markedly abnormal liver function tests. which normalized. Ne other 

information is available. Recently. a published case of jaundice and abnormal 

liver function tests, with onset four weeks after starting metformin, was reported 

as occurring in a 57 year old diabetic woman, also on gliclazide. isosorbide 

dinitrate and calcium antagonists. Within four days of discontinuation of 

metformin, the liver function tests had returned to normal and the jaundice had 

subsided. The patient was also found to have choletithiasit. Liver biopsy. 

however. was interpreted as being consistent with drug-induced hepatitis. No 

-drug re-challenge was undertaken. -

A single case of "nightmlJJes" was reported in an elderly woman from the United 

Kingdom. who was also taking multiple other medications. including 

benzodiazepines and codeine. The only mental disturbance, remotely similar. 

reported in the literature is a case report of an obsessive-compulsive and 

depressive psychiatric patient who developed (J811iC altaeks while on metformin 

and, in whom, such attaeks disappeared when niettormin was discontinued. The 

authors speculated that the panic attacks may have been related to plasma lactate 
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excursions brought on with metformin, since. experimentally, intravenous lactate 

infusion has been associated with precipitation of panic attacks in susceptible 

individuals (those with prior attacks) . 
• . ... . . 

. . ... 
• 

- 414. 02 00041 



METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

2.8.6 s.flty Summary -General Safety Conclalona 

2.8.6.1 Metformin Expoeure and AdV91'8e Experience• During Controlled 
• • • • I .. • e 

and Uncontrolled Clinical Studiea Included in the NOA Data Ba11 

The summarized assessments in this section are based on data from three 

sources: 

a) U.S. Randomized, Controlled Studle• (C:«egory I}: 
Study No. 87-10-6023 and Study No. 87-20-6023) 

b) Non.U.S. Randomized, Controlled Studi•• (Category llJ: 
Study No. MET/AM/84/DORF1. Study No. MET/AM/86/00RF2. 

Study No. MET/GB/85/DORNA. Study No. MET/0/86/BERGI. 

Study No. MET/GB/86/CAMP1. Study No. MET/AM/88/0UCHI and 

Study No. MET/S/86/HERMA : 

C) Non-U.S. Uncontrolled Studlel • ,,,.. •• N: 
Study No. MET/0/86/HAUPT 81'1d Study No. MET/AM/87/PHASE 

2.8.6.1.1 Extent of Expoeure to Metfonnin 

Metformin drug exposurfl data from the aforementioned eleven studies. 

comprising the integrated safety database, are summarized in intext Table 52. 

02 000416 . 415. 
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page 417. The tab!e shows the extent of drug exposure in terms of the number 

of patients in each study and the length of time subjects were exposed to 

metformin (i.e., duration of the treatment period for each study). Dosage exposure 

-is discussed in terms of number (percent) of each study populatiort, treat~d w1th1n 

a specific oose range of metformin (i.e., 500-1000 mg/day; > 1000-2000 mg/day; 

> 2000-3000 mg/day). 

For the U.S. studies. mean total daily dosages of metformin are also available. 

The mean total daily dose of metformin for U.S. Study No. 87-10-6023 (placebo­

controlled) was 1980 mg/day and the mean duration of treatment was 27 weeks 

(out of a possible 29 weeks). The mean total daily dose of metformin for U.S. 

Study No. 87-20-6023 (active treatment-controlled) was 2050 mg/day for the 

monotherapy treatment group with a mean duration of treatment of 25 weeks. 

For the metformin/glyburide combination therapy treatmen1 group, the mean total 

dci1ly C!b~e of metformin was 1894 mg/day and the mean duration of tr&atl'!lent was 

28 weeks (out of a possible 29 weeks). 

Precise drug compliance data was unavailable for most of the non-U.S. studies 

and. therefore, calculations of mean daily doses were not possible. Thus, 

information relative to the dosage of medication prescribed, rather than actually 

taken. tor individual patients is presented. 

- 416 - 02 000417 
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2.8.6.1.2 Adverse Experience• 

Genera/ Considerations: Adverse Experiences/lntercurrent Medical Events 
• 

(AE/IMEs) included adverse experiences. treatment-emerger'lt stgns and 

symptoms. and new intercurrent illnesses. All events were coded by pr~~d 

terms using a sponsor~rnodified COSTART dictionary. Events coded with a 
- -· - -

preferred term of •intercurrent illness• were excluded from adverse experience 

analyses. . ·~ -. ~ -
. ' 

I . '.~ .tl . - .. ... .. ... . ... \ : '. \ . . 

All AE/IMEs considered here were treatment emergent AE/IMEs (i.e. new AE/IMEs 

or AE/IMEs whose severity increased during a study). The number of patients 

who reported AE/IMEs has been summarized by presenting incidence rates (i.e., 

numbers of patients with one of more occurrences of each AE/IME). Incidence 

of AE/IMEs were summarized by body systern and _individual event (preferred 
.. • 1 I 

terms). A patient having the same AE/IME more than once over the ,course of a 

study was counted only once in the incidence calculation for that AE/IME. 

&1milar!y, if a patient had more than one AE/IME in a single body system. the 

patient was counted only orace in the totel number of patients with AE/IMEs within 

that body system. 

Within each grouping, data from U.S. studies are presented first, followed by 

supportive data from non-U.S. randrmized studies, and, finally, data from non-U.S. 

post-marketing studies. The discussion of active treatment comparison studies 

. 418. 02 000~ . 
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includes comparisons of metforrnin monotherapy and vs. mettonnin/sulfanylurea 

(i.e .• glyburide, gtipizide, gliclazide or glibenclamide) combination therapy in target 

patient populations. 
f ... • • . .. . . 

2.8.6.1.2.1 Adverse Experiences by Body System 

As can be seen in intext Table 53, pAge 420, overall inc1r.Jence of AE/IMEs by 

body system tor the pooled U.S. studies (U.S. Study No. 87-10-6023 and U.S. 

Study No. 87-20-6023), revealed substantial differences among treatment groups 

only for the Digestive System. In the metformin anci metformin/glyburide treatment 

groups, 69% and 65% of the patients, respectively. reported at least one AE/IME 

in this body system vs. 43% of the patients in the placebo group and 38% of the 

patients in the glyburide group with at least one AE/IME in this body system. 

Differences among any two of the treatment groups for all other body systems did -- . 
not exceed 7% except for Metabolic and Nutritional Disorders, wherein the 

metformin/glyburide group had a higher incidence (24%) AE/IMEs, which were 

accounted for by an increased incidence of hypoglycemia in this treatment group. 

Overall incidence of AE/IMEs by body system for the poolE:d non-U.S. randomized 

studies (Studies MET/AM/84/00RF1, MET/AM/86/00RF2. MET/GB/88/CAMP1, 

MET/GB/85/DORNA, MET/AM/88/0UCHI and MET/S/86/-HERMA) (intext Table 5'. 

page 421) revealed treatment group differences that were generally consistent with 

the pattern noted for the pooled U.S. Phase Ill studies. as described above. 
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Table 53. 
Number at Pdents Reporting AE/IMEs by Body System: 

U.S. Controlled Phase Ill Studies (Pooled)' 

Body System Metformin P .. cebo GlyblM'ide • ..M.t-t.Glyb 

l otal Numbw of Pmtieflla n=351 n=145 ""'209 n=213 

AnyAE/IME 303 (88%) 114 (79%) 171 (82'1'.) 188 (88%) 

Sodyaaa Whole 152 (43%) 59 (41%) 80 (38%) 95 (45%) 

Cardiovaac:ular 42 (12%) 13 ( 9%) 26 (12%) 21 (10%) 

Oigastlv• 242 (89'll.) e2 (43%) 80 (38%) 1:18 (&5%) 

Endocrine 1(<1%) 1 (<1%) 0 0 ' 

Hemic lllld Lymphatic 5 ( 1%) 1 (<1%) 4 ( 2%) 2 (< 1%) 

M.tabolic and Nutritional 41 (12%) 19 (13%) 32 (15%) 51 (24%) 
Diaonters 

Musculoskel•tal 79 (23%) 32 (22%) 51 (24%) St (24%) 

Nervous 52 (15%) 27 (19%) 31 (15%) 44 (21%) 

Respiratory 116 (33%) 51 (35%) BO (36%) BS (40%) 

Skin and AppendagN 57 (16%) 19 (13%) 27 (13%) 27 (13%) 

Special Sensu 45 (13%) 16 (11%) 28 (13%) 25 (12%) 

Urogenital 63 (16%) 33 (23%) 36 (16%) 32 (15%) .. . .... -
lntercurrent lllnesa 9 ( 3'*) 6 ( 4%) 3 ( 1%) 7 ( 3 .... ) 

'Studies: us Study No 87·1~ and U.S. Study No. 87·20-6023. 
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Table 54. 
Number or Pdent8 Reporting AEJIMEa by Body System: 

Non-u.s. Randomized Studies (Pooled)' 

Body System M9lfolmin Plllc:llbo Su~• Mel+;;utf. • 
Total Number of Plltients n=178 na83 n•87 n•72 

Any AE/IME 11C (6311.) 32 (3"') 50 (57%) e1 (85%) 

BociyHaWhoi. 24 (14%) 9 (11%) 17 (20%} 33 (46%) 

Cardiovascular 11 ( 6%) 3 ( 4%) 7 ( 8%) 9 (13'llt) 

Digestive 81 (4e'!(,) 25 (30')(.} 11 (21%) 28(3K) 

Hemic and LymptUl11c 0 0 0 l ( 1%) 

Metabolic Md NlllrilioMI 15 (ft) 2 (2%) 17(20%) 31 (5°"') 
D~ 

Musculolkeletal 6 ( 3'1.) l ( 1%) 3 ( 3%) 4 (6%) 

Nervous 15 (Wt) 4 ( S~) 21 (24%) 33(4K) 

Respiratory 16 ( 9%) 2 ( 2"') 13 (15%) 15 (21%) 

Skinand~N 13 ( 7'lr.) 3 ( 4%) a< 9") 12 (17%) 

Sp9cial s.n- 14 ( 8%) 1 ( 1%) 8 ( 9") 8 (11%) 

Urogenital 7 ( 4%) 2 ( 2"') 7 ( 8%) 16 (22%) 

' Studies: METIAM/84/00RF1, MET/AM/86/DORF2. MET/GB/8SICORNA, 
MET/G8/86/CAMP1, MET/AM/8BIOUCHI, and MET/S/86/HERMA. --'Consists of data from orni st\Jdy onty: Non-US Study No. METiS/!l6/HERMA. 
The sultonylurea used in this study was m<cromzed glibenc!amicle 

( 
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Consistent with results from the U.S. and non-U.S. randomized studies, data from 

non-U.S. Ptmse IV Study No. Study MET/D/86/HAUPT also show that the body 

s~stem with the highest incidence of AE/IMEs (i.e .. number of patients reporting 

at least one AE/IME) was the Digestive Syste!TI {14%). as shown in lnfext Table 55, 

below. 

Tele 55. 

Number of P.tienta Reporting AE/IMEa by Body System: 

Non-u.s. Study No. MET/DIM/HAUPT (PMM IV) 

Body System Melfa""ln + Sulr 

Total Number of Pmtients n=3724 

Any AEJIME 664 (18%) 

Bodyu•Whole 107 ( 3%) 

Cardiov•scular 19 (<1%) 

Oigutive 504 (14%) 

fMtabolle & Nutritional Di.ordera 28 (<1%) 

Museuloakei.tal 14 (<1%) 

• . - . Nervoua 96 ( 3%) -
Reapinltory 2(<1%) 

Skin .. Apclendegea 37 ( 1%) 

Speclll Sll"UI 67 ( 2%) 

Urogwiltal , (< 1%) 

, 

• 
• 
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2.&.&.1.22 Advene Experiences by s~ 

For the pooled U.S. studies (U.S. Study No. 87-10-6023 and U.S. Study ~D. &7-

20-6023) a.rid for ttie randomized non-U.S. studies (Studies MET/AM/84/00RF1, 

MET /AM/86/DORF2, MET/GB/86/CAMP1 , MET/GB/85/DORNA, MET /AM/88/0UCHI 

and MET/S/86/-HERMA), intext Tables 56 and 57, pages 425 and 426. 

re&pectively, fist individual AE/IMEs reported by at least 9% of the patients in one 

or more treatment groups. In ad~.tion. these listings include AE/IMEs that had 

differences in incidence between any two treatment groups of at least 5%. 

As can be seen. Digestive System symptoms, consisting of diarrhea, 

nausea/vomiting and abdominal discomfort were the most frequent AE/IMEs 

reported in both groups ot pooled randomized studies in the mettormin-containing 

treatment arms. In non-U.S. Phase IV Study No. MET/D/86/HAUPT, involving :l.724 
• 

patients treated with metformin/sulfonyfurea, the incidence of individual AE/IMEs 

<-1.s shown m intext Table 58. page 427, refle<.:ts the higher incickince of Digestive 

System AE!IMEs. such as diarrhea (7%),nausea/Vomiting (5%) and abdominal 

discomfort (4%). 

Hypoglyce.Tlia was comparably infrequent in the metformin, placebo and glyburide 

arms (2%, < 1 % and 3%, respectively) of the U.S. pooled Phase Ill studies. 

although it should be recalled that the gfyburide-treated patients (from U.S. Study 

No. 87-20-6023) had been on the same dose of gfyburide for at feast o~ month, 

02 000424 - 423. 
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prior to study entry, without dosage changes during the ccurse of the study. In 

contrast, the incidence of hypoglycemia was increased in the metformin/glyburide 

treatment group (18%), although this was never severe (see below. intext Table 

61, ~age 431). In the pooled randomiz~ non-U.S. studies, tf.e~lnciaence of 

reported hypoglycemia by treatment group was 5% for metformin, O for placebo, 

14% for sulfonylurea and 33% for metformin/sulfonylurea (the latter from a single 

study, MET/S/86/HERMA, and including patients on both low dose and high dose 

combination therapy). In these stuaies. the ~ulfonylurea monotherapy group, for 

the most part, was comprised of patieuts in whom sulfonylurea therapy was being 

newly initiated and thus, mere accurately than in the U.S. study, retlects the 

1nc1dence of hypoglycemia in sulfonylurea-treated patients. In non-U.S. Phase IV 

Study No. MET/D/86/HAUPT, the incidence of hypoglycemia 1n 

metformin/sulfonylurea-treated patients was < 1 %. 

. . .. . 
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T ... 11. 
Fnquently R1p11rt1d AEllll& br SJ11111Cftc 
U.S. Conti 11l1d Phae Ill Studln (Pooled) 

AE/IME M•lformln Placebo Glyburide 

. Total Number of Plltienta n=351 n•145 l\=209 

II Any AE/IME 303 , .. ,,, 114 (79%) 171 (11211.) 

oi.m- 177 (SC!%) 21 (14%) 25 (12il.) 

.-Nomiting 98 (2ft) 14 (1~) 17 ( 8"') 

URI 75 (21"') 32 (22'1') 46 (22%) 

Aath9ni8 44 (13'1.) 16 (11"') 20 (10%) 

HelldKhe 43 (12"') 18 (12%) 17 ( 8"') 

I'\ Abdomlnlll Discomfort '° (11"'1 8(6%) 22 (11%) 

Accidental lnjufy 32 ( 9"') 8 ( 6") 16 ( 8"') 

Fi.tulenc• 32 ( 9") 8 ( 6") 15 ( 7"') 

flu Syndrome 30 ( 9") 8 ( 6") 16 ( 8%) 

Back Pein 29 I 8'lli) 10 ( 7"') 20 (10%) 

A'1hni~i8 26 ( 7"'1 15~"*1 •• OH n .15-( 7"'l 
p..-- --

' lndlgution 25 ( ~) ~6") 8 ( 4'11.) 

UriNlry Tnict l11lection 23 ( 7"') 13 ( 911.) 12 ( 6%) 

My1lgi8 23 ( 7"") 12 ( 8"'l 20 (10'll.) 

p~ -, 20 ( 6") 7 ( 5%) 10 ( 5'11.) 

Vlginltll 12'J 3"") 11 ( 8"') 16 ( 8"") - . 

rll'Uthlail 9 ( 3%) 12 ( 8%) 8 ( 4'11o) 

Thirst 7 ( 2"') B ( 6%) 8 ( 4%) 

H~!vc911118 7 ( 2%) 1 (<1"') 7 ( 3'} 

' !:rudies U ~ Study No. 87-10~ and U.S. Study No. 87·~-

~ r. 
~ .... : .\) \, \ 

. ' 

M9t+(S11jb· • • 

n=213 

1aa (tin.) 

95 (~%) 

54 (25"') 

57 (31%) 

24 (11%) 

29 (1'"'1 

::1 (13%) 

18 ( 8"') 

22 (10'll.) 

18 ( 8"') 

13 ( 6%) 

~°"') 

25_(1~ ~; 

18 ( 8%) • • 

13 ( 6'11.) 

19 ( 9"') 
1'1 

5 ( 2"') 4 

ID ( 5%) 

3 ( 1%) 
~·'> ..... 

38 (1K) 

~oi 

J.1C~ 7.Gj 

.:"{. b I 
c. )\J :.ii 1 
t.~ 

i'l $lt-.> Si1 

I 
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Ttlble 57. (conl'd) 

Frequently Rap Mad AEJlllEa br SW•n:AiMt: 
Nan-U.S. R8"domlzed Studl11 (Poal1d)' 

AE/IME Metrormin Placebo SulfonylwM M.C+5-.ilt': ' 
Abnonnal Vision 3 ( 2%) 0 \! ( 3'!(,) 5 ( 7%) 

Pruritus 2 ( 1%) 1 ( 1%) 0 ' ( 6%) 

Tremutouaneaa 2 ( t%) 0 14 (UI%) 23 (32%) 

Polyuria 2 ( 1%) 0 ' ( 5%) 5 : 7'1.) 

App.ch lncl'UMd 1 (< 1%) 0 11 (13%) 6 ( 8%) 

Anxielyff~ t (<I'll.) 0 1 ( I'll.) ' ( 6"') 

AngiM Pectoria 1 (<1%) 0 0 • 3 ( 4%) 

' StudieS: MET/AMJMIOORF1, MET/AMJll&.IDORF2. MET/G81&5/00RNA, .f.i,1<fo 
METIGB/1!6/CAMP1, MET/AMJ8&1DUCHI, and MET/S/86/HERMA. 

' Consists ot da1a from one slUCly only: Non-US. Study No. MET/S/86/HERMA. ~ o<f\ll lo 
The sullonylurea used in this study wu micronazad glibenelamlde. ~ • 1 g • ia~ 

T8ble 51. 
Frequently Raparted AEJIM& bf Symptom: 

Non-U.S. Study No. MET ID/II/HAUPT (PhaM IV) 
~ 

AE/IME M91formin+ Sult • 

To'81 Numbaf of P..-nta n•3724 

Atrr AE/111£ te4(11'!1.) 

DfMt.- 250 ( ~) 

N••111Vomlllng 197 ( 5%) 

AbdomiMI OIKomfon 166 ( '"'> 

02 000428 . 427. 
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METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 2 - NDA SUMMARY 

Available data m incidence of AE/IMEs for non.U.S. Study No. MET/AM/87/PHASE 

are summarized in intext Table 59, below. Allhough the CRF for this study was 

~at designed to collect comprehensive AE/IME data, limited AE/IME information 

was·collected on the CRF relative to gastrointestinal complicationsTever1ts under 

the heading •Digestive Intolerance•. Although specific AE/IMEs were not 

recorded, an assessment of the severity of the digestive intolerance for eaeh 

patier.t was made (no intolerance, mild, moderate, severe, very severe). 

Tele 59. 

Number of PMJena. Reporting DlgestlYe lntolef•ic:e: 

Non·U.S. Study No. MET/AM/87/PHASE (Ph ... IV) 

l)igatlve lntai.r.nce 

Level of lntai.r.nce Month 1 Month 3 Month e 

Total Number at n=4252 n .. 4201 n=4158 

Patients 

No lntot.ance 3282 (78"') 3376 (85%) 3412 (89%) 

Mild 455 (11%) 419 (11%) 301 ( 8%) 
• ·~ . . 

Moderate 2n < 7%) 134 ( 3%) 94 ( 2%) .... 188 ( 3%) 36 ( 1%) 11 (<1'11.) 

Very Seli11e 51 ( 1%) 15 (< 1"') 7 (<1%) 

- 428 - 02 000429 
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ITEM 2 - NOA SUMMARY 

2.8.8.1.2.3 AE/IMEI Analyzed with Rnpect to s.v.rity 

These analyses do not employ any universal. standardized or objective criteria 

defining a •severe• AE/IME. but rather reflect the subjective judgement;a .p.f tt}e 

investigator/patient as to what constitutes a "severe• AE/IME. 

Incidence of AE/IMEs by body system and severity and specific AE/IMEs and 

severity for the pooled U.S. studies (U.S. Study No. 87-10-6023 and U.S. Study 

No. 87 -20-6023) are summarized in intext Tables 60 and 61, pages 430 and 431. 

lntext Table 60, page 430, gives the number of patients that reported severe 

AE/IMEs versus the total numbEr of patientS that reported any AE/IMEs for that 

body system. 

It was shown above that there were substantial differences among treatment 

groups with regard to the percentage of patients reporting AE/IMEs for the 
• . . 

Digestive System witn higher percentages in the mettormin and 

metformin/glyburide treatment groups. Generally, the body systems which had 

the highest percentages of patients reporting any AE/IMEs also tended to have the 

highest percentage of patients reporting severe AE/IMEs. The exception is the 

lack of any severe hypoglycemia in any treatment group in the pooleu U.S. Phase 

Ill studies. 

02 000430 
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METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

Tlllleto. 
Number ol Pdlnla Rwpoi .... AE/IMEa br Boclr Sy111m mid SewrlCy: 

U.S. S1ucle1 (Pooled)' 

- Pmtlenta R1partlng S.V-AE/114~. • 
P~ Reporting AE/IM& ('!(,) 

BodySptem Melformin PIKWo Glyburide Met+Glyb 

Total Number of P.tilnla n•311 n•146 n•aol t1•213 

BodyuaWhole 151152 (1~) 7159 (12%) 6/80 (8%) 7195 (7%) 

Cerdiovuculllr 7/42 (17111.) 0/!3 4/26 (15%) 2;21 ( 1()%) 

Dlgelttve 321242 (13~) 4162 (6%) 3/80 (4'1\.) 12/138 (!!%) 

Endocrine 0/1 0/1 0 0 

Hemic a Lymphatic OJ5 0/1 0/4 0/2 

Metabolic a NutnlioNI 5/41 ( 12'11.) 2/19 (11%) 2132 (ti%) 2.'51 (4%) 

o~.,. 

MuaculOakeletal 7fl9 (9'.) 3132 (9%) 2151 (4'!(,) 4151 (8'!1e) 

Nervoua 4J52 (8%) 0/27 2131 (6'11.) 1144 (2'11.) 

ReapinllOfY 4/116 13%) 0/51 2/80 (3'11.) 3.'8S ( 4 'lit) 

• ·~ . 
Skin a Appendage. 3f'\7 (5%) 1119 (S"') 0/27 ~'27.(11~) 

Special s.r- 2/45 (4%) 0/16 0/28 l/25 (4%) 

Urog.,.., 1163 (2%) 2133 (&%) Ol3B 2132 (6%) 

lnteRunWll ...... 319 (33%) Ol6 Ol3 1n (14%) 

'Stud191: 87-1~ and 87-20-6023 

lntext Table 61, page 431. lists individual AE/IMEs, according to incidence of 

"severe" events. for those AE/IMEs reported by at least 9% of the patients in one 

or more treatment groups. In addition. this listing includes AE/IMEs that had 

differences in incidence between any two treatment groups of at least 5%. 
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METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, l~C. 

ITEM 2 - NOA SUMMARY 

T8111el1. 

Pllllenb RllpOftang Seu•• AE/IMEal .. ..... .. 
P•i9nt• Aep ll!tl11g AE/IMEa 

AE/IME H1lfocmln Pllleebcl, Gtwlluride MM+Glytl 

oi.m- 2111n 112'!.J 212: (10'11o) Ol2S 81115 (al 

NmuaHIYomlllng 9.98 (9%) 1114 (7%) 'Olt7 1154 (2%) 

URI 0/75 OJ32 1146 (~) 1/67 (1'11o) 

Aalhenia 4144 (9%) {'ft6 W20 2i2' (K) 

.... IChe Q.143 2/18 (11'11o) Q.117 2129 (7'11o) 

Abdomlnel Dlacomlalt ~'° (IO'llo) 0/8 2122 (ft) 1127 (4"') 
I 

Acciderdal lnjwy 4132 (13'11o) 0/8 0/16 1/18 (ft) 

Fletulenc:e 2132 (6"') 0/8 Qlt5 0/22 

Flu Syndrome 2/30 (7'11o) 0/8 1/16 (6'11o) 1/18 {6'11o) 

Back Pm 4129 (14"') 2/t 0 (20%) 2/20 (t~) 0/13 

Antntgia 4126 (15'11o) 0/15 1/15 (7"') 3122 (14"'-l 

lndigeatlon 2125 (K) 1/8 (13"') Ol8 <.1125 

um.y Trect lld9ction 0'23 Q.113 0(12 t/18 (ft) 

My.agle 1/23 '"~) t/12 (ft) oao (1{13 

fltllryngltla 0/20 0/7 1/10 (1~) 1119 (5'11o) 

V-Uinllla C/12 1/11 (9"') 0/16 Ol5 

p ........ 219 (22'4) on2 0/8 0/10 

lhir.t (J{1 OJtl 0/8 Q/3 
1' 

Hypoglyeemla 0/7 0!1 on 
-~---·-' 

' Studies: 87·10-«l23 ar.d 87-~. I • 

• A'lli _ 
A.- --- ~ 
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Since the genetic/concordance data are much :;aonger for NIDDM than for IDDM 
10

; 
11

, investigators are feverously searching for the molecular basis ~f the defect [or 
defects] in NIDDM.' Obesity itself, though, bas also been shown to have a very strong 
gene'jc predisposition, 

12
; 
13 

Given the above data relating obesity to NIDDM, perhaps a 
significant genetic link which has been observed in nondiabetic offspring ofNIDDM 
patients might associate more closely with obesity [which in tum correlates with hyperin­
sulinemia] than .. ~th glycemia. per se (Haflher et al, Table 1, loc.cit9). 

What might make a particular obese individual predisposed to NIDDM~ In 
addition, is it possible that the route to NIDDM coUld represent a normal 
physiologic escape from what otherwise might develop into the pathophysiologic 
state.of "morbid obesity?" Arc there any lines of evidence which might lend 
support to such a hypothesis? What is the natun:: of the relationships which 
exist between insulin resi!>1ance, hyperinsulinemia, and obesity? Is there a 
form of nutritional saturation present at the cellular [and sub-cellular] level 
which may be operative in these inter-relationships? If so, can this kind of 
pathophysiology be safely and appropriately rectified? 

Watanabe
14 

first noted the hypoglycemic effect ofguanidines early this century. Since 
guanidine was quite toxic, substituted guanidines (Synthalin A and B) were synthesized 
around 1928 llnd utilized. These, too, proved very toxic. This led to the synthesis of 
biguanides in 1929. However, some initial investigators believed even the most active of 
these biguanides {Nl,Nl-dimethylbiguanide or metfonnin) to be not indicated for use as 
an insulin substitute in humans IS. Phenformin (phenylethylbiguanide) was synthesized by· 
USV in 1956, developed and then widely used until the latter l 970's when its lethal 
association with lactic acidosis forced its elimination from the market in most of the 
civilized world. Metformin, however, is still fairly widely marketed and used in the treat­
ment ofNIDDM. 

Prof Med. Gonter Schafer of the Department of Biochemistry at the Medizinische 

lONewman B, Selby N, King MC, Slemenda C, Fabsitz R, Md Friedman GD, 
Diabeto/ogia 30:763, 1987 

l lBatnett AH, EffC, Leslie RD, and Pyke DA, Dia/>e.to/ogla 20:87, 1981 
-.- . •. 

', .. - .. , ., .. 12Bouchard C, TreiJ!l>lay A, Despres JP, Nideau A.. Lupien PJ; Th~t.G, Dussault], 
Moorjani S, Pinault A, and Fournier G, NEJM 322: 1417. 1990. · '. ... · · -·· . ~ . . . . 

·· 13Stunkard AJ, Harris JR, Pederscnl\'L, andMcClearo GE, NEJM322:l483, 1990 

14 'Watanabe Studies in the metabolic changes bY idministration of guanidine bases.- I. 
Inftuence of injected guanidine hydrochloride upon blood sJgar content. J._ 
Biol. Chem. 33:253-265, 1918 . 

15Hesse E; Taubman G. Arch. &p. PaJhol. Phannacol. /i.'aunyn-Schmiedberg's 142: 290, 
1929. 

, 

·~ . -~ . ·:..· .-.......... 
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Hochschule in Hannover, Germany described how biguanides intercalate into all 
lipid membranes.

16 
Pursuant to this activity, biguanides appear to (I) inhibit shuttling of 

reducing equivalents<Eu) [at ph81l!lllcologic, non-toxic levels-see Figure 0) and also 
possibly via glyceraldehyde-3-phosphate/dihydroxyacetone phosphate or malate/~partate 
conversions thereby resulting in increased cytoplasmic NADH[H+]:NAD+ ratios and (2) 
ihhibit fatty acid B-oxidation by limiting mitochondrial expansion therfl>Y diminishing 
the mitochondrial flux coefficient while inhibiting gluconeogenesis 17

; 
1 

. . 
' " I ' ... .. 

•. .. 
~. . . 

' 

FO "NADH 
/ 

I 

-~~ 
proton pmipil'l8 ... : 

. - rapirato"ry c:h11in. 
.. 

NAO • 

.. 

• ••• c 

Fir,ure 0 (from Schlifer~6• p.28) 

.. • .. f 

16 ScJ!lifer G. "Biguanides:molecular mode of action" Rewlrch and Clinical Forums 

-------~ __ ,'"1 

, 
• :-< 

1:22-32 [NDA Vol l .. 99 Section 8.12.2.284) . . .. . .. ·· ... 

.. ·•. 17 Muntonl S: Inhibition of~ acld oxidatioo by bign•rrides: implicatiolia ~ mcita~lic .. · .. · > ... , · .'~;·j;· 
-· . physiopathology.AdvLipResl2:311-3n, 1974. · · · · ··· . .. ··.1" :,, 

··. " 18 Pryor ID; Smyth JE; Qninl•n PT; Halestrap AP-, Evidence that th~. flux~ul. cOcftl"'.. 
• · cient of the respiratory chain is high during gluconeogenesis in hcpatoCytes &om atarvod 

rats: implii:ations for the hormonal control of gluconeogensis and action of. · .. .. . · 
hypoglycaemic agents. BiochemJ. 247:449-457, 1987 ·. · 

l 8"0wen MR; Ha!estrap AP; The mechanisms by which mild respiratory chain inhibitors 
inhibit hepati1; gh1coneogenesis BiochlmBilflh.)li'Acta 1142:11-22, 1993 · ·; ·· · 

.. ... -

. ,... : 
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Is the toxicity profile of these biguanides a manifestation of their mechanism 
of action? In his review "Biguanides:molecular mode of action" 16 Prof 
Schafer also concluded:- "We have to assume that no different molecular mechanisms 
underlie the desirable drug effects, or their toxic effects, respectively. We may consider 
this point ainly as a matter ofbiguanide concentration in the specific tissues .... Of course, 
the dominating toxic reaction which may lead to lactic acidosis is an inhibition of cellular 
respiration and of ATP production. Unfortunately, two unfavourable circumstances 
coincide, if respiratory inhibition causes a stimulation of glycolysis and of peripheral 
lactate production, while theremoval of lactate by hepatic and renal gluconeogenesis js 
. also inhibited; lactic acidosis will be the result." · 

2. CHEr'1ISTRY: 

HCL•H2N N 
\ I 
c 
II 

NH 

Clb 
I 

N 
\ I \ 
C Clb 
II 

NH 

Metformin is a white to off-white crystalline compound whose molecular weight is 
165.63. It is the hydrochloride salt ofN,N-dimethylimidodicarbonimidic 
diamide. It is very hydrophilic and virtually insoluble in acetone, ether, and 
chloroform, but is readily dialyzable. Its pKa is 12.4 and a 1% aqueous 
solution of metformin hydrochloride has a pH of 6.68. (See also Chemistry Officer 
Review of Dr. Xavier Ysem.) 

~ ... t 

3. PRECLINICAL TOXICOLOGY: 

3.1 Acute tiWdty:- . .: .. :...-.· ~: .. '""~ 
-~·- ' ... 

.. 
Oral LOSO for the dog was -375 mg/kg and for the mouse was -2400 mg/kg. · . 
Sensitivity was greatest in rabbits and dogs and least in mice or rats. Major·· 
clinical signs were decreased activity, ataxia, and diarrhea. Convulsions were 
seen prior to death. In primates (monkeys) a single metformin dose of250 mg/kg 
showed "no clini~ signs.• However, higher doses produced vomiting. The 
lethal dose of693.75 mg/kg led to a "subcolllVlllsive state" with loss of righting 
reOex, decreased respiration, decreased activity, and ptosis. 

.. . . 
. -

• :'!. ..... 

.; 

. 
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3.2 Multidose Toxicity:-

A I-year study in mice showed no adverse effects up to and including the 450 
mg/kg dose level. The highest dose of 1500 mg/kg showed decreased weight and 
some renal tubular abnormalities. According to the Pharmacology Officer Review of 
Dr. David Hertig : . 

The iacidence and severity ofGp4 [lSOOmg/kglday] male and female kidney . :-<' 

cystic tubular d!lation and Gp4 male lddeay tubular.vacaolizatioa abowed a · ' 
dru:;-related increase. · · 

A 91-week study showed no carcinog1micity but an increased mortality in males treated at 
the 4SOand 1500 mg/kg/day levels. Tbis death rate was ascribed to "an increase in uroge­
nital lesions resulting from the renal toxicity." Again, according to the Pharmacology 
Officer Review: 

Amyloid mtic neohropathy gusecl deaths (Gps \-4: 0, ISO, 450, 
1500mg/kg/day) in 0, O, 7, 11 males and 0, 0, 5, 10 females. ... 

Kidneys however, showed treatment related changes. Cy~tic nephnpnthy 
(cystic tubnlar dilation) •• .ahowed a dose related increase.-· 
All male treatJJt~nt groups and intermediate and high dOR females showed 
an increased incidenc.e and sevuity of cystic nephropatby. A polycyatic 
appearance (usually present at necropsy), often accompanied by a shortening 
of the renal papilla and dilatiou of the renal pelvis (hydronephrosis) was 
present in the more extensive cases. Cymc: ncohropathy '!t'M frequeptly 
auociated with amyloidosis. Deaths of several were attributed to amy­
loid/cyatic: nephropathy !I'd renal papillarv necrosis. 

Other 1vdt:lt studies showed only reductions in weight gain. A 99-weck study in 
female rats showed no hormonal effects of metformin. 

· ·, . ·A 6-month study in do13 sbcwt.d toxicity at l 00 or 500 IJl&'k&'day levels with 
· ! ; salivation, em•~.~ CNS •.effeCt£. including conwlsiona. • ::·_ . , • . 

Although ilb _.Jinica1.si8ns'wcie lk.Cfl it the so mslksfday dosO, 8rOil and tissue. ·•· ~­
changes were noted in brain, heart. kidney, llOmach. Ind small intettine. The 

. ·. " " 

· high dose group manifested ~ial edema and •neuronal necroai&" qucstiOMl>ly - · , 
. ' · .. seconc:la;y to sOme fonn of vascular hyperpluia. . -

.. . 

There was no appW'ml mutagenic or teratologic disposition uno;m:red. (Sec also 
PharmacololJ Oflieer Review of Dr. David Hertig.) 

. / 

. _,. 

,'• 
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.4. PHARMACOLOGY: 

4.1 ADME:-
Although the dog excretes ID olll dose primarily in the urine, monkeys excrete 
!1most equal amounts in urine and stool. Apparerrtly absorbed drug is excreted 

· primarily via the kidneys (79-98% of ID IV dose) in all species tested. Only 
· one metabolite bu been found (N-desmethyl metformin) and that only in rabbits. 

·. Favorable antHtberogenic effecta wen seen in c:holeltctol-fed -••I• (See also 
. Pharmaeokv 081cer Review ofDr. David Hatig;) 

S. HUMAI\~ PHARMACOKINETICS: 
Although mon single dose studies show a half life of -2-4 hours, multiple 
dosing significantly and reproducibly increases the tY.z to S-21 hours after 6 
days. This increase in b.'\lf-life after multiple dosing also occurs in animals. 
Most of the variability api-'eal's to be a fimction of delayed gastrointestinal 
absorption. 

Dose proportionality abov'~ SOOrog was not observed in humans or in animals. 
Glybenclamide seemed to increase metformin levels especially at the lower 
metfonnin d<*i in the long-term clinical trials - but not in single dose PK 
studies. 

Mctfonnin, once absorbed, is primarily excreted. The renal clearance is. in 
excess of 500 ml/min (greater than 4x the mean glomerular filtration rates) 
implying significant tubular secretion via the cationic pathway. Not 
unexpectedly, therefore, the similarly cationically-secreted cimetidine 
significantly interacts with metformin resulting in elevated metformin levels. 
Bioplwmaceutical Ofracer Review ofDrs. Dan Gordin and John Hwlt.) 

(See also . 

..,. ... I 

6. EFFICACY REVIEW 

\_ 

,. 
,· "~: -~. ....... 
'· .,._;: 

::~,~~·'-. ... ·:-.;···t 

· . 

- '. :· . ~- . -~; ~:::· .6.1 oc;;cr "~. ' . .. . . . ,:~- .:·; - '. . . . . ,: '.""~ ... :. ~-· :~-·· "'': . . :· ·: .. . · .... ~_;·_.._~ :. : -~~-~- -.. -.·~~~-· ·:.~:.: 
. :. ··. · , · .. The DCCT. bu cleu'OnatRted that tight eontrol of IQDM reduc:es microvascular . · · > .. -. ~."':. .·. , : ~ : · . ·:.ir 

, - :~: complicationl. These miaovucu!ar complications are predominantly renal, •- · ·:: ·- ·: ·:: 
. retiml, and neurologic, lleview of the DCCT data,sugeats that the error would." < ··:· , · • 

:.:"_be suitably small in predictina that none of these complicatiom WQUlct ~lrisc. · "" . " : :: .. > .. , .. : ,. 
within a range of glycobemoglobin of less than 7%1'. ,, · 

Most of the morbidity and mortality (-80%) frr>m NIDD~I is-mac.rovaawlar and 
aeco:--d•ry to enhanc:ed atherosclerosis or coronary heart disease (CIID) seen in 
this popiletiort n.e ii ao data dW ~1a1111 MJ cawP+e olCBD-. - . . . 

. - : . 
. · . ·. -

·-
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·. glycemia.., The primary microvascular mortality in NIDDM, u in IDDM, derives 
from renal disease. It is possible, then, to assess the incidence of 

. microvasculopathy, and, theraore also the death rate, which would 8CCl'l.hl from a 
· modality which would decreaae the glycohemoglobin to less than 70.4 (see Fipre l). 

. . 

6.2 End-Stage Renal Dileale (ESRD) 

6.2.1 There were 4535 cuea of.ESRD felt to be secondmy to •diabetes mellitua• ' 
1eported to the CDC from Jarmiy-June .1988. Ofthele, 2,577 (56.8%) c..a of .ESRD. ~ _.._ 
were ucribed to non-insulin deper.dP.Ot dilbetea meffib11 (NIDDM), 1,836 (40.5%) cues 
to insulin dependent diabetes meUitus (IDDM), and 122 (2. 7%) were undauified. This 
equates to 5154 cases ofESRD per year from NIDDM, 3672 cases ofoESRD per year 
from IDDM, and 9070 cases per year from diabetes me!litus u a whole. 

6.2.2 The estimated prevalence ofNlDDM in the us WU 14,400,000 DM cues i.'t 
199122.23 of which 5% - 720,000 - are felt to have IDDM and the remaining 95% or 
13,680,000 feh to have NIDDM2

1
. This figure is bued cm u esthnate of7,200,000 

diabetic patients from the National Center for Health Statistics, Health Information Survey 
quoted by Harris.

22 As part ofthat study, a subset of responders were administered onl 
·· glucose tolerance tests. Only half oftho8c patients with World Health Orpnization 

(WHO) OG'IT c:riteria diagnostic for diabetes repot1ed the diap>iia on t1ie original . 
survey. Therefore, the survey statistic WU doubled. 

6.2.3 Cowie 
23 

calculated the total yearly ESRD incidence in the prm1 "i"'cti!i IKIR'"'· 
·. tion ofMichjpn u 144.5 per hundred tbni•sand (127.2 to 161.8) among blacb and 60.4 
per hunc!red thousand (53.7 to 67.1) among whites. Additional dlta from Harris21 would 
suggest that 70% ofNIDDM patients are white. 20% black. 6% hilpanic, llld 4% "other.• 
Since only 5% ofDM is IDDM these ratios may approximate those in the general diabetic 
population. In that case the total US black diabetic population bale would be 20'A x 

. . 

l 9Lcbo\iiz,HL. The DCCT and its iJnplications for NIDDM. C/Jnical Dial.Mies 12(1):3-
4, 1994 

... v ,~,T<_,.. • 
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14,400,000 or 2,880,oon patients. Likewise, the total US white di•beti~ population base 
would be 700/o :< 14,400,000 or 10,080,000 patients. 

Cowie further estimated 108.2 per: 100.00Q black NIDDM patient! (93.S to 123.0 per 
100,000 black NIDDM patients) cases ofESRD a year in black NJDDM based on the 
ratio observed in southeutem Michigan from 1974 through 1983. [By the 1991 NCHS­
lilS statistics doubled according to Harris22] this should amount to 108.2 x 28.S(hundred 
thousand) or 3116 black NIDDM ESRD cuea per year (1.082 cues per thousand black 
diabetics). However, this point estiD11te (mean) yields about a 20% under-ieprewttstion . , . 

. of the actual reports ofESRD incidenceldeath rate IQCOfding to tbo USRDS. Un tm · =" -'- .· · · · 
YPW bound ofthc [CowioJ copfidegce jgterJll wpn14 yield 123.3 x 28JKbundml tbou·. . .. 
and> or 3SS1 black NIDPM ESRD R'es per thouynd black djehctjg per year. This 
combined with the figure of2974 derived from using the upper limits of the confidence 
interval fur whites yields a total rate of 6525 cases per year which is more in line with 
actual reports particularly given the extra 100/o of dialntic patients (hispanics., others) not 
previously accounted for. [Keep in mind that this under-representation of projected 
diabetic ESRD cases is even based upon the •diagnosed plWI undiagnosed" population 
estimate otHarris (14,400,000) and not just upon that of the •diagnosed" diabetics that 

· resulted in Cowie's original estimates.] 

6.2 4 The USRDS recorded 51,665 ESRD ca.'ICS from DM from 1987 to 19902°. This 
equates to 12,916 neW diabetic ESRD cases per year from DM over that 4 year period 
(and is 29.8% more than the 4535 cases [over 6 months in 1988 from DM] reported to 
the CDC, see Section 6.2.1). Using this larger figure to avoid underestimating the true 
iucidence ofESRD from NIDDM, 56.8% (2° to NIDDM, see Section 6.2.1) of 12,916 
comes out to 7336 cases of ESRD per year 2° to NIDDM. 

6.2.S The incidence ofESRD emerging from the NIDDM population in 1991 would 
then be 7,336/13,680,000 or 8.53625 cua per thonsand (NIDDM). 

6.2.6 The CDC suggests a [Medicare] base of 147,000 ESRD patients and USRDS20 

estimates 32. 9% of those are 2° to diabetes. Based on USRDS data. the death rate from 
ESRD 2°.to PM would appear to be 25.8% per year.20 This. then, calculates out to 
12.478 dea~per year (Mlproxjmately tbe incidence ofnew c"es u mjght ~expected at 
steadx state). . · 

. . . -· . 

'· 
-;:,·. 6.2.7Thecle;atla rate_...,._ ~RD2°to NIDDM,,.... tlleaappear "tobe56.~%of : .. ····i .· .·,·:::· . 

:·l2,4"'1 or 7,087 divided by a bNe of 13,680,000 NIDDM pati~heror o.51906 _ .· . -.~ ·. ':_i.? 
cues per tbouaaad (NIDDM). Again, utilizing the somewhat~ incltlela · · · 
rate (ratlw' than the slightly lower.~ rate) "'ot•kt avoid underes•i11wns true • . . 
NIDDM ESRD mortality. . . . 

24CL'C: End-stage renal dis-mse associated with diabetes - United States. MMWR 
31:546-548. 1938 [Based on data from January through June, 1988] 

. ' 
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6.2.8 NOA US Data - All races 

EOT 

Al~ 

Alc<7 

· metf'onnha 

354 
212 

2'4 

'° 
Only 60 of3S4 coutaol (16.9%) patient• mopped their HbAlc'• to 1e11than7% 

· as opposed to .212 of 566 metllnmn:(l7.S%) pe1•111 'Ibia.amouall to .a 
drug-attribut8ble benefit of20.S% 99%Cl(l3.2 to 27.9%~ A11t11minj that a HbAlc · 
ofless than 7% may not anociate with miaoaagiopathy (See Figme 1). 

.• ,. 
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1976
26

], and that one-fourth <>fthese will be switched from ms;Jlin [for which no 
additional glycemic benefit of metformin is to be expected], then one can 
calculate that the net reduction of death or incidence of ESRD from NIDDM 
attributable to metformin would be 385 x 0.53625 x 20.5% x 75% or about 32 
(deaths or new cases) per year. This metformin-attributable savings nte is 0.08 
deaths/1000 PYE. 

6.2.9 The annual death nte from ESRD in black NIDDM should approximate th~; 
incidence nte of 1.233 cues per thousand (see Section 6.2.3). '· 

6.2.10 NDA US Data - Blacks 

EOT ' 

Alc>=7 
Alc<7 

metformin control 

47 48 
33 4 

Only 4 of 52 black control {7. 7%) patients dropped their HbA I e's to less than 7% 
as opposed to 33 of80 metfonnin (41.2%) patients. This amounts to a 
drug-attributable benefit of33.6% 990/oCl(l6.5 to 50. 7%). Assuming that a 
HbAlc of less than 7°/o may not associate with microangiopathyls, that 385,000 
black NIDDM patients will be taking ntetformr.1 [reflective of the total 
population taking phenformin in 197626], that I 00'/o of these will be black, and 
that one-fourth of these will be switched from insulin {for which no additional 
glycemic benefit of metformin is to be expected], then one can calculate that 
the net reduction of death or incidence ofESRD from NIDDM attributable 
to metformin wculd be 385 + 95% (to yield the res1\)CCtive total diabetic 
population in hundreds of thousands) x 1.233 (upper bound of95% Cl for ESRD 
incidence in black NIDDMS per hundred thousand diabetics) x 33.6% (who get a 
i:et benefit from metfonnin therapy) x 75% (excluding the population that was 
switched from insulin) -
385 "'"95% it 1.233 x 33.6% x 75o/o - or about 126 (deaths or new cases) per year if 
the total population taking metfo1min were limited to blades. This metformin-attribut­
able sal'inp rate ii D.3311000 PYE. 

· 6.2. t I The death rate from ESRD ia white NIDDM should approDDlate the in- . -
cil 'tDce rate of 0.295 a:ses per thousand (see Section 6.2.J). . 

26Lowf'.mtein J, Presentation to lS October 1981 DMEDP Advisory Committee 001 

metfonnin 

. ' .. .. . ..... 

·.··· 
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6.2.12 NDA US Data - Whites 

EOT 

Alc>=7 
Alc<7 

metformin control 

238 198 
147 52 

Only 52 of 250 white control (20.8%) patients dropped their HbAlc's to 
less than '1°.!ti as opposed to 147 of385 metformin (38.2%) patients. This 

· amounts to a drug-attributable benefit of 17.4% 99o/.cI(8.18 to 26.6%). Assuming 
that a HbAlc ofless than '1°.!ti may not associate with microangiop:atbyZ', that 
385,000 NIDDM patients will be taking metfonnin [as were talcing phenfonnin 
in 197626], that 100°.!ti of these will be white, and that one-fourth of these will 
be switdu:d from insulin [for which no additional glycemic benefit of 
metfonnin is to be expected], then one can calculate that the net reduction 
of death or incidence of ESRD from NIDDM attributable to metfomlin would be 
385 + 95% (to yield the respective total diabetic population in hundreds of 
thousands) x 0.295 (upper bound of95% CI for ESRD incid.ence in white NIDDMS per 
hundred thousand diabetics)>" 17.4% (who get a net benefit l'Tom metfonnin 
therapy) x 75% (excluding the ~p,1l&tion that was switched from in.win) -
385 + 95% x 0.295 x 17.4% x 7SYo - or about 16 (deaths or new cases) per year if 
the total population taking metfor :nin were limited to whites. This metformia·attribut· 
able savings rate is 0.04/1000 PY F .. 

6.2.13 At first glance, then it would apJ. ear that by limiting the population at inference 
to just blacks the inc::reue in lives saved could be almost fourfold. Treating homoge­
!leous black populations saves more than t ightfold the lives ~ by treating homogene­
ous white populations. 

Remember that this also uswnes that all patie1 lts - diagnosed and undiagnosed -
would be treated. If one treated only the diagnllsed, as seems lilcely, the 
saviflks estimate is proportionately lowered. 

6.2.14 /YIJ.: A s.ignific:ant treatment-by-baseline intCl-.aion elucidated by the sponsor 
has demonstrated more glycohemoglobin reduction the worse the ba_-e'ine slycemic: 

~- . :~. control. n~ mgnber of black padeiits randomized to metfuunin in these studies .. • 
" . :' . was relatively small - 80 (15%) - lllCl the bueline for~ pltientl wu quite 

significantlt higher (9.Gi :t: l.'IS%) than that of the 385 white patients (8.S4 :!: 
- 1.S9) exposed to metfor.nin (rDein ncia1 diftirenceo!l.11 ~0.199% S,ED with a . 
·.· · 99'/0CI arow'.111 tbai difference of0.S96 to 1.62%,l. ' · · 

=> In sum1ury, therefore, tbe djfl'mpg •ttribpted to rag •r uh!* rrOcst • 
' difl'e11gce in baHliae ptr!I which •" hf iadspegdgt of nst 

,. 

' •.:.--:--
.. 

··.·:· 
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6.3 METFORMIN AND POSSffiLE INHIBIDON OF GLYCATION: 

The primarr efficacy variable i:; the US trial:J was the mean change in HbA 1 c from base­
line. There may be some reason to btlieve that metformin may directly inhibit glycot:yla­
tion. The rationale includes: 

Opportunity: Metformin has a significant life-span (half-life) within the erythrocyte which 
is longer than in plasma 

Weaponry: A'J a guanidine derivative with protein-denaturlnt ac:tivity it bas much in 
common witJ1 aminoguanidine which is being developed solely for its anti-glycation 
properties 

Circuim'tantial <l:ita: 
; 
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.... . : 

In control patients, the intersection of the X-axis (no change in either fasting or prandial 
· glucose levels) with the regiession curve shows that for this control population the HbAlc 

has increa.'ied by 0.19°~. Note the basline ofHbAlc for this ropulation is 7.71%. . 

fo metfonrii.1 patients, however, the intersection of the X-axis (no change in either fasting 
or prandial glucose levels) wit.h the regression curve shows that for this contrul population 
the HbAJc bas~ b~ 0.54%. Note the ~ine ofHbAlc for this population is 

, 
-.. 

·- . 
. .. ·.~ . . .. 
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even higher than that of the controls at 8.14o/o. 

What this means is that when there is no change in fasting or prandial sugars. control 
patients increase their glyc-,ohemogfobin while metfonnin patients decrease theil s for a 
mean tret.tment difference of -0.73% ± 0.186. This regression difference has a 991'/0 Cl of 
Q.~s to -1.21. 

,. 
•1t1wn1lnPdllftta 
~~1o•.O.M+.01( 

-u.=.• • :"< 

,, FIS)+·- •2Hr..PC) 

. ~ 

J 400 
300 

i 200 
too 

j 0 
-too 

u -200 

J -300 
...4flO . • 

" 
~ 4 

HbA1cClwtge fnlm er rn • 
[ • All Cl'B • 2Hr,PC Cl'B ) 

Figure3 
Thi11 evidenr.e may appear somewhat circumstantial, however the metformin monotherapy 
arm of the 87-2D trial had essentially noc..'1ange ill glycemia Whal h:pperiC'd to the 

~ycohemo~obin.·1 .... ---------------------------. 
dfBS . d2hr.J>C dHbAlc bllHbAlc D 

(mg/ell) (mgldl) (%Hb) 
(%Hb) %SD 

from bll from b/l from bll 
~ ... I 

:.0.43 -4.29 -0.JI 8.28 117 

71.24 84.3 I.SI 2.82 . . , ..... ' 

.... . .... .. ~ -~, :.~::-·· ' .. :.· f ;• 
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.... . .. 
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-- . . •· . .· . .- ~- " . .· - . . ... : ·-. . .:· ........... -~ ... 

,_;., . 
. . " . .· .. _ .. ~·. 

• ! .~ 

The 99%CI for l:lbAlc Mange of-.38% is ftom-.10 to -.66%. [This el'ect·lbould be . · · 
magnified wten c:ompll'ed to 0»1t1ol data.) Thus it may be safe to ••nne tblt ll leut ,,. ·: ·· ·: 
some of the eftiCICY shown by tnetformin may be due to dire.;t inhibition of~· .• 
lar glycation ~ of 111 efrec:t upon glyc.emic: control. As•unina a Mt -0. 7% · 

·. 
,_ 



..... ;: .. ·-· ... ... 
•' • '?" 

·1 
. ·~ 

.. 

NDA 20-357 -14-
Medical Officer Safety Review 

contribution from inhibition of glycation, the point estimate of the n~ treatment difference 
in the 87-lD m•dy of dietary failure would then be (+o.4)placebo -(-1.4)metfonnin +(-
0. 7)glycation or 1.1 %. Assuming this very same contribution from inhibition of glyca­
tion, the point estimate of the net treatment difference in the 87-2D study of sulfonylurea 
failure would then be (+0.2)glybenclamide -(-1.7)metfonnin&glibenclamide combination 
+(-0. 7)glycation or 1.2%. Given espccially that the primary analysis was based on the 
inte!ltion-to-treat population, these results remain both clinically and statistically robust. 
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7.SAFETY REVIEW 

1.1 METHODS: 
This submission come:s with little or oo useful pooling of safety data. 

,. 
Short-term [clinical tnal] safety data presented in this NDA bu been c:ornpartmental · =" , 

. into three (3) categories. The first segaegation c:oaaists oftbe two "pivotal• US Studies: . 
87-10 and 87-2D. These studies comprise 566 patiecta treated with mctformin (213 were· 
concomitantly on glibenclamide). Of these 566 patients, 471 (83.2%) were treated with 
metfonnin for '- full 24 weeks and 434 (76. '19/o) received a dose higher than or equal to 
2g/day at the last treatment visit. 

A small portioa of the patients apoaecl were in controlled clinical trials. 

· There were 403 males (43%) and 454 females 
(5'19/o) in controlled portions of pooled Category i 
and ii trials of which 814 were felt by this reviewer 
to be evaluable (c.f. BERGIS STUDY). 

.... --. . 

Figure A 

. 
• 

.· :· .. 

.1• • . " .. ,. ... 
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combination sulfonylurea plus metfor­
min. Again pooling results in 248 
metfonnin patients and 170 controls. 
NDA wide poolinil yields 814 metfor­

--------------- min patients and 525 controls. 

Figures 
722 

Only lSo/o of the US study population was black as 
opposed to at least 20% of the US NIDDM popula­
tion which is black. 

Figure6 

The second segregation ("Category II") comprises 
nine (9) non-US studies with 
•reasonable" safety data, i.e., (l) AM/84/DORFl (2) AM/86JDORF2 (3) 
GB/.&S/DOa.NA (4) D/86/BERGI (S) GB/86/CAMPl 
(6) AM/88/DUClil (7) S/86/HERMA (8) D/86/HAUPT and 

- lalinOS 1.:n. 12 .• ~ 

,. 

- .• 
(9) AM/87/PHASE. Study D/86/BERGI. however,. was a two-year, open-labeled study . · . , · · 

. ... . at 800mg/day ofmetfonnin versus diet ~ed ~completed at a hospital settivg in . · . ,._ ·. ~·; 

. ., .• . . ;~, Gem.ianY but foll?wed ~ p~ care centeri in the. field. ~-~nnation celativ~ ... · .C·. ~, ;~: :~~. z~ 
...... '" to~ was available for~s study: no data.on concurrent mediC'lbona. adverse,expen- . :· .: :··':. _, .: :.>, 

encesi"mterC:urrent medical ev.entS, or creatinin~ lCvels was Cbllecfod" ~A 8.8.6. · ' · . · .. ··~· -::·~.-;., · "''.'.'f"i' 

. p.1453) .. Th!s study (D/86/BERGI).will thcRfore not be ¥udedin the s.ubseiiuCn.t. .: .' .... ·· ·< 
· . summary of the n0n-US stWlies. - . - .. ;. . · · • · ·-·'' . · ·;·•·' ~ · .·:-

.. ·• ,_,. 
...... ·:·vi::."., 
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Most of the patients presented in the NDA 
had very short durations of exposure, with 
only 0.2% on therapy for over a year. There 
w1ere 57.5% on therapy for 23-51 weeks. 
and 42.3% on therapy for 23 weeks or less. 

23-·­c.n. 

, . 
• :"I 

There appears to be dose infonnation 
available for 8992 patients exposed to 
metformin and included in the safety data­
base: 

u .......... 
ca.a 

~g-lglday: 

>lg-2glday: 
>2g-3glday: 

1532 patients 
3844 patients 
696 patients 

23-lo51-
57.5~ 

Figure7 

Relatively fewer patients have been exposed to very high doses. This situation has im­
proved with preliminary submission of data from the open enrollment 89-IC-6023 study. 
HoweveL a final and complete study report is OJ>m and still pending subDllssion to thjs 
NDA · 

The third compartmentali.~on included studies which were non-US, poorly designed, 
poorly-controlled, and/or poorly-executed, and therefore not pooled in any coherent 
fashion in this NOA 

7.2 DEA.TBS: 
CRFJ are available for nine (9) of the 20 deaths in the Catgeory i and Category· 
ii trials oomb~ed as well as in the open-enrollment study. One of these patients for which 
CRFs are available died iu the US controlled study 87-W-6023, six died in in the .US _ 

.. . . (open-enrollment) study i9-1C-6023 (see also Secti6'l 7.3.3). one died in the non-US · .. 
. : study MBT/GBl86/CAMP1,' and om'died in the non-US ~y MET/~;:_-•. · :_. . . .. . ·· 

. -. . Eighteen (18) of the 20 patients were OD~ one WU on'glipizide; Ind one'.~-·- ~'. '.. . ;.,, ·- .'.'\%.:.: ·~ 
·: ... ; glibenclamide. Despite the lack of a c:Omplete study report for the opeil eorODrtM:nt'_irial,~ · .. : · · · ' · ~ • 
. · . there ha~ beell no other deatbs Which baVe occurred in that trial (cOufiamed in a tel.,; 1

_ · .. 

_ .,. phone cc;>itver'Sitioo with the S!JODsor 0o 22 Mar 1994.) ·, · ,.. ' ·c.. · · • '·''' ._::~,,:.· • · 
.... ~-~ . . .... :.... . .... ~ ·::::~.,..~· .. .,··-.. -- .. 

Of the 11 patients who died for ·wbOin n0 CRFs are available - all in the non-us·. · 
study MET/AM/87/PHASE)- one (M.56) died from the •resutt of an automobile 
accident•, one (M,53) died of •decompensation of alcoholic cirrhosis•, one 
(M.63) died of •esophageal cancer•, one.(M.58) died of "pulmonary dboJilm•. two 

-... · .... 
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(M. 71; M.51) died of "myocardial infarction", one (F, 78) died l.'f "c.ranial 
trauma", one (M,70) died "during a coronary artery bypass", two (M,67; M.52) 
died of"cerebrovascular disease", and one (F,8!) died of"pulmona.,. edema". 

One patient on glipizide in study MET/GB/86/CAMPl (F,61) developed carcinoma of 
the stomach, liver, and omentum on study day 306 and died four days later. 

One patient on glibenclamide in study MET/S/86/HERMA (M,63) had a prior history 
of arlina, myocardial infarction, and atrial fibrillation. He had mild to 
moderate chest pain throughout the study and dieci 4 months later of a 
•myccardial infarction.• No post-mortem, however, wu obtained. 

7.2. l The single patient in the controlled portion of the US ~rials to die (VOl-20006, 
a 51 y.o: white male, Vignati site) had an 11-year history of~'IDDM. He was 
enrolled onto metfonrun monotherapy in study 87-20-6023. On study day 31 after 
ha\-ing been titrated up to 2500 mg/day ofmetformin from 2()()(; mg/day he 
developed a "flu syndrome" which progregsed into "abdominal di!iComfort - lower 
abdominal discomfort - cramps" and "lower abdominal suprapubic pain" and 
associated with "nausea/vomiting" on day 55. These symptoms apparently lasted 
until study day 61. By study day 67 he had a blood level of 629 ng/ml on 2500 
mg ofnic:tformin per day. His creatinine had increased to 1.3 from 1.0, and he 
had proteinuria and microscopic hematuria [which had been there at baseline.] 
There were no associated changes in acid-base balance. He apparently developed 
"chest pains" on study day 97. Advised earlier to go to the emergency room, he 
nevertheless was later brought there in full cardiac arrest with 
electromechanical dissociation and pronounced after resuscitative measures had 
failed. Notably, this gentleman had no prior history of cardiovascular disease. 
The NDA describes him as "obese, diabetic. and a former smoker." His total duration of 
exposure to metformin was 97 days. 

7.2.2 The first patient who died in the open-enrollment study (89-lC-6023) to be 
discussed (TOl-06021, a 65 y.o. black female, Taylor site) had previously been 
enroKed <>nto metfonnin monotherapy in study 87-20. Her past medical history 
included hyperten:;ion and arthritis. She had one episode of diarrhea on study 

, .. 

day 124 and also developed "6Sthenia" llld "lethargy" whlcll lasted until study ~-- ·, 
day lS2. These latter. reoccun-ed on Jtudy day 187 through the eod-:af-stu4y. Her .. : :: : _, 

'~-~:· · HbAl~ had drop~ 2-1 % to ft om 8.~% ~ 6;4% during thci ~of~: On , •· .. ~. · - .:::· 
., :-_. ··~':": ~ ·· Studyday97licrbi~naU;~pped~~1'(f72SD)dowritolB.3.fro~a .. • .• :;~/;::,.~: ~:J-

. · __ > baseline of25. 7 aSS0C11ic0 with an increased .anion gap of2. 1 meq buf a · · · · . . . 
· decrease in lactate ()f.0.3 inm/L to o.9 .. ,,._.were.the~ abnonDal acid-base .. · .. ·•· · 

disturbances dUrlng double:blind therapy. ·Blood metfonnm J.evds were 873 nglml on _ . 
·2500 mg.of metformin day. By the end of double-blind her FBS was 16Jmw.'dl{up 19: 
mg/di from ba.~line) but her HbAlc was 6.4 (down 2.1% from !>Meline). Persistent 
fatigue/lethargy continued through study 89-lC-6023 on 2500 mg metformin/day . 
. Concomitant therapy initially included glibcmclamide 10 mg bid, ver~~ SR ~40mg qd. 

. . . . . . 

·. '· -. - . 

~-· :.·.: 
··~ . 

.. : ; ~-. ~ ;,. 
:· .. - . 
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and ascorbate IOOO mg qd. Ten days before the patients demise she was seen on gliben­
clamide l Omg qd and 1500 mg of metfonnin day complaining, again, solely of "lethargy". 
The site apparently calJed "to repeat some labs and a U/ A" - onJy to be infonned that the 
patient had just been found dead in her apartment. The exact nature of the labs 
which needed repeating were not described. A slight increase in creatinine (0.2 
mg/di) and decrease in bicarbonate (2.4 meq/L) was all that was noted. No 
post-mortem was performed. Her total duration of mctformin exposure was 754 
days. ,. 

·="' 7.2.3 The second patient (004-07026, a 60 y.o. white male. Gt.'rich site) enrolled onto ..... 
mctformin monotherapy in the 87 ·20-6023 study. By the end of double-blind his FBS 
was 285 mg/dJ (up 54 mgldJ from baseline) but his HbAlc was 8.9 (down 2.00/o from 
baseline). In the I C-6023 extension was placed on concomitant glipizide ther.i.py at I 0 mg 
bid. He fater died of :.teroid-requiring puJmonary fibrosis apparently secondary to an 
inoperative non-small cell carcinoma of the lung. His total duration of exposure to 
metformin was SI 0 days. 

7.2.4 The third patient to die in the open-extension US s:udy (F02-l0023, a 67 y.o. 
hispanic female, Fischer site) had been on metfonnin/glibenclamide in the 2D 
study. Adverse experiences in tt.at study included heel pain (SD 0-14), left 
deltoid shoulder pain/myalgia (SD 56-70), diarrhea (SD 89-89), and laser surgery 
of the left eye (SD 178-178). By the end-of-treatment (SD 2on, however, her 
HbAlc had dropped 4.6% from 10.9 to 6.3% (!)and her FBS dropped 137 mgldJ to 
148 mg/di. She then had blood levels of2140 ng/ml ofmetformin and 193 rig/ml 
of glibenclamide on 2500 and 20 mg/day, respectively. Her B 12 had dropped 206 
pg/ml to 294 pg/ml and folate 2.2 nglml to 6.4 nglml with an increase in MCV of 
7 to 84 from an abnormally low baseline of77. Lactates increased 0.3 mM/L to 
1.3 mM/L, Open-enrollment WU complicated by: 
(V2): d1wal infection requiring erythromycin and penicillin 
(V4): UTI requiring norfloxacin 

· (VS): m1.1scle strain and ankle edema 
(VIO.I): URI 
(VI2': hand bum and hypoglycemia 
(-Vl4): S1f-T wave changes developed on routine EKG. Unbeknownst to the site 

· she wu referred to a Cll:diologist who performed 1111 eehocardiogam which· ·' 
. '. .:: .~~severe coronary army diaeiae • JReview of~ lc:b•al . :··• .. : . ·. . . . . . . . : ·\ 
. . cardi ·1..m ..... -- .a~-:...... ..... the_.._ .&'! -:..1 l\AN\OJnl •did" . ,. . . .. . • . . . •• . 
·"'~--~-.. -.. :. . Ov~1•WM!9\MMK~~·-· ~ jM;iQalUgu~·-~~?.'.'.'. _,.,;· , · :·~- ··---~.--,'4:·.::.· , :-::. 

. '. ..;,...,: reve'al dimimshed LV ftmc:tioq .with evideoce oflllUltiple teaionil wall.~ · .,;, -:.. :>. '::: ;, ., ,.: . " . 
:.; abnormalities.• This echo bU been requested ftom. the ~.] . ~ . : .<. . •.. -,;, · · · .. · · ' · · · 

- .. · : '(VIS.1):.Unrequiriag~/SFX· :.> · .. ·· .. ·.· ·:. ·. :.:: · ·,<; · .>c.: :'·:::- ·. ··· :.-" • 
··· . -"(Vl6): -~rough~~ SF. lllyllaiu, fitip. held bemui. .. · ~- "·.,;. · · ·. · . 

. (Vl6.l): mid-bade ptAin .. . . . . . ... \ 
(VI 7): pedal edema requiring furosemide 20 rnglqd 
(VIS): '·blurring ofvilion fequiring laser silrgeryx 3 
(VI9.0: laerpetic lesions right_les~ acyclovir:200mgq3hxS/dxl~ 

.,\ ..... : .. 

. 
. -·.·,' 

. ~-
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(V20): "cardiac prophylaxis" with isorbide dinitrate 
At V20.2 she was seen with chest pain, nausea, vomiting, and weakness x 24 
hours, found to be "in extreme distress'' with "profound wide-QRS arrhythmia." 
•Attempts were made to catheterize her .... " She presented in severe lactic 
acidosis. [Review of the admission H&P: Admission chemistries showed a CPK of 
3200, a glucose of 628, a BUN of36, a creatinine of2.2, a potassium of 5. 7, a 
bicarbonate of9, a pH of7.05, p02 of203, &nd pC02of13, and an elevated 
lactic acid level (actual results unavailable at the current time) that was 
elevated. The cardiologist did not ascribe the acidosis to circulatory c.anses 
but rather appeared to feel that the acidosis was on a diabetfo basis, i.e., -
"diabetic ketoacidosis. • The patient's condition deteriorated and she expiJed. 
Her total duration of exposure to mc..1formin was 825 days .. 

7.2.5 Th~ fourth open-enrollment expiration (JOJ-13002, a 61 y.o. white male, Johnson 
site) had a past medical history of hypertension, aneurysm OD, redwood allergy, 
arthritis, and left pulmonary nodule-stable. He had a 5 year history ofNIDDM 
complicated by neuropathy and retinopathy. He was on lisinopril IO mg qd and 
ASA 2 gr qd. In the 87-2D study he was randomized to therapy with metfonnin and 
glibenclamide. By study day 63 on 2500 mg of metformin and 20 mg ghbenclamide 
blood levels were 756 and 128 ng/ml, respectively. Creatinine had increased 
0.3mg/dl to 1.4 mg/dl. By SD 91, trace proteinuria and ketonuria had appeared. 
On SD 93 he developed small ulcers on the right leg attributed to "spider 
bites.• On this day metformin level '\ll8S 3343 nglml and glibenclamide levels 
were non-detectable. These bites resolved by SD 104. At that time blood levels 
of metfonnin had decreased to 725 nglm: and those of glibenclamide increased to 
38.5 nglml. MCV hacl increased 9 points to 92 and Hb had dropped 1.3 to 14.8. 
At double-blind end-of-treatment HbAlc had dect"CllSed 2.3% to 7.1 and FBS had 
decreased 104 mg/di to 132. ·By then, blood levels of metformin had increased to 
I 044 nglml and those of glibenclamide to 63 ng/ml. MCV had increased by 12 to 
95 and B 12 decreased by 124 pg/ml to 232. No acid-base changes were noted. He 
had eight relatively uneventful months of open-eMoUment on maximum doses of 
metformin and glibenclamide. However, his ultimate EKG had shown "non-specific 
ST-'fowaye abnormalities, consistent with ischemia, drugs, etc." (This EKG had 
apparently even improved ~ince d1e previous tracing!) He expired quite suddenly 

, 

twelve_ days later without any well-documented diagnosis ... The total duration o.f. his .• · · 
. metformin~liadl>een343 days._ ... · . . . · · :.- · . ~· 

- ~ .!· .. · • . .. ' ' ' . • ··< ·~ ... · ~-.. · .. ~ ~ :·:' .. '. __ ; <: -~ . ·~ -.·. . ~-... : ·.·:~ :- ~- ~:-.- ,6 ;. • .• • '" •. • ••. •• • ~~::; ' ,.- ;~ --~~ ... • • ..:.:;. :~ .·;-~--~~~--- '· ••• ~·:-.f:·;-·.: .'.~-~ -~~;~ 
7.2.6 The,fifth.operi-enrollmentcixpiration (FQJ.:11024,.a 68 y.,o. white feiDlle, ·~ood · · · ., ~-; ·.-::-::-.~ · ;:.;;~.; 
·site) with a BMI of 22.26 had a past medical history of fena1 ~bercul<>sis sip_ . . .. ; - .;' · - ·> 
left nepb(Cetomy, malignant melanoma sip right 1'14,ical ~right hip '. ·,- . · ·- ,, .:". _ ···': ?··;: ;'-: .... .::. 

., .. 

replacements x 3, bilateral me.st carcinoma/mastectomy; hypertension, · ~- · •. . · <;. · , · · · --·~: 

osteoarthritis. retinopathy sip laser infarction. She had bad.~DM for } l · .. - · - .! 
yean at one point requiring insulin therapy. She was enrolled onto metfounin 
and glibenclamide in the 2D study also taking ibuprofen 800mg bid and enalapril 
maleate 5 _mg qd. Baseline alkaline phosphatase was slightly elevated at 118 

__ ..... 
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with a nonnal creatinine of0.9. She was diagnosed with lower respiratory tract 
infection from SD 11-24. Hip and right thigl: pains occurre<i on SD 28-36. On SD 
73 on 2500 mg metfonnin and 20 mg glibenclamide she had metformin IC" .. els of 7 it 
ns/ml and glibenclamide levels of65.9 ng/ml. On SD 122-136 she suffered from a 
lacerated left band. By SD 133 she had metformin levels of748 ng/m! and 
glibenclamide levels of 131 ng/ml. Her hematocrit had fallen 4% to 34 with an 
MCV decrease of7 points. Creatinine had fallen to 0.8. On SD 233 at 
end-of-treatment she had developed a left carotid bruit. Her HbAlc had fallen 
by 4.4% to 7.7 and FBS 92 mg/ml to 255. Hematocrit WllS 36 with an MCV of96, an 

, 
.'.'" 

RBC countof3,700,000, andanMCV ofl92(down 195 pg/ml). Habicarbonatewu ...... 
21.8 (down 3.3 meq/l) , but lactates had only increased by 0.3 mMIL to 1.6 with 
negligeable (0.8) increase in anion gap to 13. Creatinine 'NU 0.7 at this time. 
However, by two months (V2) of the open-enrollment her creatinine clearance was 
found to be 42.7 mVmin. Lactate at V3 was apparently 0.8 mMIL. CaJiing to 
tenninate the patient from the study the site was informed of the patients 
sudden expiration. Her total duration of metformin exposure was 252 days. 

7.2.7 The sixth and final patient who expired during open-enrollment (SOl-18018, a 53 
y.o. white male, Saudek site) was also in the 2D study during doubl~lind 
enrolled on metformin and glibenclamide. No adverse experiences were noted, 
however at end-of-treatrncnt on 2500 mg of metformin and 20 mg of glibenclamide 
he had an increase of0.1% in the HbAlc to 6.'1°.!.i with a 46 mg/di drop in FBS to 
1 ~iO with metformin levels of 527 ng/ml and glibenclamide levels of 89. 7 ng/ml 
and a BMI of26.75. Of note was a 55 pg/ml drop in Bl2 to 233, a 5.8 mEqJL 
increase in anion gap to 18.5, a 6.8 mEqJL decrease in bicarbonate to 22.5, and 
a 0.5 mMIL inaease in lactate to 2.2. Twelve and some months into the 
open-enrollment phase the patient apparently committted suicide by •ingestion of 
chemicals.• The total duration of bis exposure to metfonnin was 461 days. 

7.2.8 Summary BreakdoWD of Deaths in this NDA 

.. ·"SU~ Acddaal Cuccr him Ml Sudda 
CVD CBI Meta 

Ellllb CABG De.a llalJc 

IDd l 2 2 1 3 .. 2 1 2 
- ..... ;,_.-~ ·• ·.·: ·!. ... . .. 

. .i:;: 

~ -·-:.: .~:· --..... .. ·~· ... ' 

···:-. 

' 
. .. 

1 1 ·• ' 
·' Toal 'N•_CV DI ... Tolll CV Dee ... 

.. ,. ·. 
··~·· ·-·: . 

·--- . . . .. . .. .. 13 5 .. . . 
~ . - ·• . '"="-· .• . .. .. - .. . . ....... (27.1%) ('712':4) . .. , . 

glylt ·1c5'%> ' l(SW~) . . • .. , -
-

· 7.2.9 It is true that (7%) more of the metformin patients elected to be fu!lowcd in the 
· opea.1-Clrtension than did glihencl•mide patienta. Nevertbelal, it it of no .... note tlaat 
all 7 of tbe dptig la tlae US trials e•••1ted aot oalJ !tom the 87·2D ltady, bat uaiy 

. .. 

"". ·~ .. · 
-~ .. 

.. 

:_. ~ ~ .. : 
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from the metformin arms of that trial. On an intent-to-treat basis there were 7 deaths 
out of 426 patients exposed to metfonnin in that trial "'ersus 0 deaths in 209 patients not 
originally randomized to metfonnin but randomized rather to monotherapy with glibencla­
mide. The mean treatment difference of having been randomized to metfonnin (alone or in 
combination with glibenclamide) versus having been randomized to glibenclamide alone 
WilS 1.64% - 99'Ai CI (0.054I to 3.23%)- i.e., significant a.t the p < 0.0I level. 
Considerins that I death was due to cancer U1d another to suicide. thm excludins these 
deaths from analvsis revea]s a mpn treatment difference of I. I T'li with a 95% CI of 
0.15 I% to 2.200/i and a 99'Ai CI of -0.173% to +2.52% - i.e., still siimjtjqnt at the p<0.05 ' 
JmL The same lmls ofsipificance witvJ.rumisideratiop of ITT mh"tion ofd,,rh, ··"' '· 
in all patients in the pooled CatCSoJY i trie!a by qpi>SUR to metf'onnin. At any rate, all six 
of the deaths in the open-enrollment phase were on combination therapy at the time of 
death. A Kaplan-Meier :analysis revealed that the event rate wu enriched at the end 
of obsetvation to its maximum of29.22 deaths/1000/year. [Over the entire observation 
period the mortality rate averaged I4.58 ± 8.03 deaths/1000/year.] 

7.2.9. I Two major questions emerge from such an analysis: 

I) Were patients originally randomiud to metfonnin in the lD study protected 
and, if so, by w;1at mechanism? 

2) Wen: patients originally randomized to glibenclamide monotherapy in the 
2D study alsc protected and, if so, by what mechanism? Duration of exposure may not 
be the answ' r. The smallest duration of exposure to metfomtin in this group was 14 days. 
The longe!lt was 783 days. The mean was 498.28 ± 209.70 days. These compare quite 
favorably to the statistics manifested by those patients from the other two groups in the 
2D study who died. 

The answer to the first question may have to do with lack of enough power to detect a 
difference in that ann. 

The answer to the second question may not be so readily apparent. The major 
bug-a-boo relates to the notion that the glibenclamide-monotherapy patients had 
relatively .. silnilar and sufficient durations of metfonnin exposure to the other 
two groups and came from the same sulfonylurea-failure popula.tion at.risk. The 
.simplest solution w®]d be to say that there waa not enough power in that arm . 

- · . alone to warrant any ci>nclusion of protection. NeverthC'Jess. the difference . " •.. 
..• _ _ between the~deia~fof'deathS aDd the scVeo d~ in thf!;~tWo .. ,.. "'.: ~o:.:. 
· . · .. ·" armswustatisticallysilnificantat•p<O,O~. Whatotherpo~ble . _ -·· • _, ~. 

explanati~ns exist as to_why oo mortality waa seen in that arm, if valid? A .. _ . -. , . 
. ._ . conceivable answer may lie in the design features Of the doUble-blind portion Of,: " · •· ' 

the study .. · The patients OD metformin in the double-blind study had to be ~ . . 
rapidly titnted up to, and, for the most part kept on, maximum doses of · 
metfonnin (i.e., 2500 mg day) on top of maximum doses ofglibenclamidc. When 
glibenclamide-monotherapy patients entered the 1 C study the following occurred: 

·-

. -- ·.• --~·: 
~··· .. ... . 

·•: .. 

~ . ' 
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1) a time lag was likely from the cessation ofthe 2D study 
2) whatever sulfonylurea patients were taking at the time needed tc1 be 

completely discontinued 
3) rr.(' retitration of metformin would have been necessary 
4) these patients would have been forced to discontinue sulfonyl.irea 
completely, then have metformin titrated upward in biweekly 8SOmg increments, 
and then have their previous sulfonylurea - which was not necessarily 
glibenclamide - retitrated upwards. This strategy is unlike the 21> combination 
ann in which metformin was titrated upward more gradually in weekly SOOmg 
increments on top of maximum glybenclamide therapy (which could not be reduced..) 

Another intriguing lead relates to selection bias, the argurnent being that 
glybenclamide-randomized patients who elected open-enrollment were somehow Ill\;:~ 
resistant to metfonnin toxicity than those who opted out. There has, 
unfortunately, not been enough time to fully explore this nv:dianism Yet, here 
is some preliminary analysis: 

• :"< 

Did Glyburide-Randomized 
Patient Enter Open-Enrollment? ll Age BMI HbAlc 

->No 

(Mean:) 
lStandard Deviation:) 

=>Yes 

(Mean:) 
(Standard Deviation:) 

. ... • .. t 

70 

55.66 
1.16 

:56.51 NS 
a.so 

*9S% CI for 1.06 difference ::1: 0.451(SED)->0.11.l to l.9S 

28.33 
J.62 

29.03NS 
4.47 

7.10 

"' 

, 

' 

. . ,. The (1) selective aelf-remoyit ofbdter controlled Ct~•mideJ ~ ··· \_ '.~, ~"'f.:'·:-- · =· . ·• :.~ ~'.; 
: . : '." · ,, ..... ··from open·enroUnient and tbit.(2) decieuecl inc:ide:i.-e Ofdeiltb iil.dllt ~ .: .· ~. ':':'. ·:.4/; •. ·.~ .. ~·:.:· 

.· . '· • .;, . followed in open emo~ taken With the (3) m,,nty significant.~ .in, . . .· :. . . ·:·:· .... ' . • . . ·- :: 
. :: ' ... · · _hypoglycemiaseenwithcombinationtherlpy·Sllf,ae•thathypollycmD~.~a.:..:·-.. ,.,·. : .· .::, 

. . ·iigniacant coDt:fibutina factc>r to. the <Jeaths se4'.& in the other two anna.. If , ·~ .. ' · · \.\: . . : · :;. 
this is the cue than it renders somewhat less uecbl>le the sponsor's argi•rMnt : · 
that the hypoglycemia seen in the double-blind phase of the trials wal an eriatZ " · ,.. ·' 
fundion of the design wbic:h kept maxjmnm sulfonylurca therapy ~while only . 
allowing titration of metformin. . . · 

· ... ·-· : . -. . .:~·....... . . .. _, . .. . 
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All this may suggt. st: 

a) some possible sen!>itization-wit'.1drawal-rechallenge mechanism 
b) some possible higher metfo,rmin dose + maximum glibenclamide dose interac'"Jon 
-c) some possible interaction based on hypoglycemia or, 
d) some combination of the above operative in this population of 
oulfonylurea-failure patients. 

7.2.9.2 fIT Statistics 
=>: There is a highly statistically significant increase in the number 
of deaths in patients randomized to prescription for metfonnin than to 
prescription for glibt~nclamide alone or than to pre.1Cription with either 
glibenclamide alone or placebo alone. The predominant population at risk was 
patients with sulfonylurea-failure (excess risk 1.6So/o with 99°/o Cl of0.0545% to 
3 .26% ). The earliest duration of exposu. e to metformin resulting in a death was 
97 days. The latest was 825 days. The mean was 463.14 :t: 242.26 days. 

Of the metformin deaths, 72.22% were due to cardiovascular related causes, yet 
only 16.670/o were directly attributable to coronaiy heart disease., which usually 
claims 75 to 80'/li ofNIDDM patients21 . 

7.2.10 Lactic acidosis, a known sequel to therapy with metformin was seen in one patient 
with sudden death (F02-10023, see Section 7.2.4), and renal failure which is known to 
predispose to lactic acidosis in patients taking metfc1nnin, was seen to develop in another 
patient on metfonnin who had a sudden, unexplained death (F03-l l 024, see Section 
7.1.6). 

However, considering one lactic acidosis death in the clinical trials yields a death rate of 
0.88/1000 PYE. This death rate is about threefold our point estimate of0.3/1000 PYE 
{see.Section 7.17.1.2) ln addition, both ofthese events have occurred in females. 
Moreover, there were no episodes oflactic acidosis ascribable to patients taking placebo 
or glibenclamidc monotherapy in the US clinical trials. · . . . 

.. . 

·•.·· 

·' .. ==>The d~ rate estimated from mdfo~teci i.C~c acidosis · ·· · 
'in the US clinical trials is slightly greater than onci-third ~ of the bigheSt · ... .;: · • · 

- FDA estimatC (2 .. S/1000 PYE) ofphenfOrmin-a.ssociatlld laak: acidosis mortality · 
at the time phC-..Uonnin was raiioved from the ~Ct for "im~. lv.ard. • .. :- - · 

7.2.11 Thirdly, at lC".ast two of the patients who died. (F02-10023, and JOl-13002, see 
.~ . . 

. 
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Sections 7.2.4-5) had EKG ST-Twave changes which developed on therap11 with metfor­
min. There was u statistically significant increase in "clinically-significant EKG changes 
from ba:;eline" in patients exposed to metformin in the US clinical trials (see Sections 7.7, 
7.12.2). It may also be that 8/18 (44.4%1) metfonnin deaths although cardiovascular, were 
non-CHO, non ASCVD related. If that i3 the case, then: th~ associated increai;e in total 
ij>rirnarily cardiovascular) mortality manifested b) phenformin in the University Group 
Diabetes Prograni2

7 
(UGDP) study may have been revalidated and operative with metfor­

min, and. perhaps, with other biguani• as well. 

=>: There appears to be an increase in sudden det.lths in patients 
exposed to metfonnin. Some of these sudden deaths may be a function of 
hypoglycemia seen with combined metfonnin-sulfonylurea therapy, others may be 
related to conductive disturbances (see also Section 7.12.2). 

7.2.12 Sulfonylurea Failure Population and Oaths 
'=> The patients at risk of metfonnin-induced mortality in the US 
trials appear to be solely those with sulf.>nyiurea-failure. It is difficult to 
sc"rt out the precise mechanisms which may undt.irlie this association. The 
Ur1iversity Group Diabetes Program27 (UGDP) showed significant excess mortality 
ind1~pendently in both the sulfonylurea and bigu.uiide arms - but no study was 
made uf the potential additive effects of the two classes of medication taken 
sinru.ltaneously. The sigr.ificant excess mortt.dlty displayed by the combination 
therapy among patients with sulfonylurea-f.ailurc: in the comparatively 
well-underpowered US trials may, "'deed, be a Nnction of this additive 
phenomenon. 

Once again, the predo1ninant population at risk b death in these US trials wu patients 
withJUltovyturea-failure (excess 1isk 1.65% with 999Ai CI of0.0545% to 3.:.26%).. A 
Kaplan-1\feier analysis revealed that the evem rate was enriched at •.be end of observation 

·to its maximum of29.22 deathl/1000/year .. [Over the entire ~wtion period the 

, 

mortality rate avenged 14.58 * 8.03 deat.bl/1000/year.) · · ~ .. ~· , 

,_ 
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27University Group Diabetes Program, A study of the effects of hypoglycemic lgealS on 
vasc:ular conlplications ln patients with aduh-omet diebeta V. EV1h11tim ofpbmfonnin 
therapy. Dla/#ta 24 (Suppl 1):65-184, 1975 ... 
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to changes seen along this axis amongst the patients who died. 

7.3 DROP-OUTS: 

7.3.1 ALL PATIENTS 
Of the total of566 "pivotal" Category I patients on metformin, 105 patients 
(18.6%) withdrew from~ studies. Of these 105 patients, 24 (4.2%) withdrew 
for lack of efficacy, and 81 (14.3%•) for "non-efficacy related" reasons with 23 
(4.1%) of these riting definite adverse events (AE's) or intercurrent medical 
illnesses (IME's) as a reason for withdrawal. Of the 353 patients on metformin 
alone, a total of84 i'lltients (21.4%) withdrew from the studies. Ofthese 84 
patients, 23 (6.5%) withdrew for lack of dlicacy,. and 61 (17.3%) for 
"non-effir.acy related" reas..:>ns with 19 (5.4%) of these citing definite adverse 
events {AE's) or intercurrent medical illne.<.:SeS (IME's) as a reason for 
withltrawal ' 

·· Oftho.213 patients on metfonnin plus glibenclamide, a total of21 (9.9'Ai) 
.,: · patients Withdrew itQm the ltqdy. Of these 21 p1tients. oniy l (O.S,'ii) patient 
• _-:withdre\vfor laclt ofeffiCIC)i,:.lnd.20 (9.4%) for "non-effieacy relaio.1" ~ 
~ 4 (l.9%) of these citing definite idverse eveut!i (AE's) or intercurrent -~ · · 
medical illnesset (IME's) as a reason for withdrawal. · 

... . . . . . .... 
,.This first compartment also had 355 c0mparators, i.e., 146 on placobO and 209 on 
gh"bonclamide alone. Of these 355 controlled patients a total of 76 (21.4%) 
patients withdrew from tho study. Of these 76 patients, 24 (6.8%) patients 
withdrew for lack of efficacy, and 52 (14.6%) for •non-efficacy related" 
l'Cl'ODS with 7 (1.1%) oftbeso citing definite adverse events (AE's) or 
.. 

. •'. 

. -· ...... , 

.· " 

. ~·· 
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intcrcurrent medical illnesses (IME's) as a reason for withdrawal. 

Of the 146 patie.nts on placebo alone, a total of 41 (28. I%) patients withdrew 
from the study. Of these 41 patients, 18 (12.3%) patients withdrew for lack of 
efficacy, and 23 (15.8%) for "non-efficacy related" reasons with 2 (1.4%) of 
these citing definite adverse events (AE's) or intercurrcnt medical illnesses 
(IME's) as a reason for withdrawal. 

Of the 209 patients on glybendamide alone, a total of35 (16.-r-") patients 
withdrew from the study. Of these 35 patients. 6 (2.9°-") patients withdrew for 

· lack of eJJkac:y, and 29 (12.4%) for •non t1iclcy related" reasons withs 
(2.4%) of these citiDB definite adverse events (AE's) or intercurrent medical 
iJJne5.'CS (IME's) as a reason for withdrawal. 

The second segregation ("Category II") includes the other eight (8) non-US 
studies (excluding D/86/BERGI) and comprises 8346 patient» treated with 
metformin {72 were concomiu.ntly on glipiDde, glibenclamide, or glicuide). Of 
these 8346 patients, 248 patients were in coDlro1led clinical trials and 8,098 
were uncontroUc:d in open-labeled trials. 

Of the controlled 248 Category D patients, 20 (8.1%) were treated with 
metformin fo,r a full 52 weeks (versus glipizide in GB/86/CAMPI), 23 (9.3%) 
patients for~ least 24 weeks. and 67 (27.0'A) received a dose higher than et 
equal to 2g/day at the last treatment visit. 

Of the total of248 O)ntrolled Category II patients on metfonnin. )4 patients 
(13. '1°At) withdrew fi"t:>m the studies. Of these 34 patients, O (u.0%) withdrew for 
lack of efficacy, and 34 (13. -r/o) for •non-efficacy related" reasons with 24 
(9.-r/o) of these citing definite adveit1e events (AE's) or intercurrenl medic:al 
illnesses (IME's) as a reason for withdrawal. Of the 176 patients on metformin 
alone, a total of JO rmicnts (17.0%) withdrew from the studies. Oftbeae 30 
patients, O (0.0%) withdrew for lack ofcffkacy, and 30 (17.0%) for 
"nonrefti.C'#C)' rclatr.:d" reasons with 20 (11.4%) oflhese citing definite advene 
event'I (AE's) or iutercurrenl medical mwses (IME's) as a reason for 
withdrawal. 

.. 
..... . 

-~ 

' 

.• . 

~ . . .· 
• • -~T" '":_ . ..... : • -1'· . ~.-~:·'" ·.;·;·, "- .•,. .,. 

.. :. : Ofthc72coatrolled.Caus~n....,oaPlltf'~minplua~a ~.· .}·:· ... · .r.:.~ <:-..~::::::;tJ! 
': .... · · ·.total of 4 (S.6") patienQ. witbdmV fiom the lblldiea Oftblle 4 plbel'IS. 0 .; .... ·· ·· ·:~..c .. '. :-:· .... ", {~· 

. ··. ~ · (0.0%) patiefttl withdrew.for lack of efhley, md 4 (S.6") tbr "noo. Mc.cy .~~ . w ·. ;,.;..:.: ~" , ,.,:~~_.:.: 
· .: ·• >.related- reasooa with 4 (i.6%) ofti.edlinaddioite adwne .. eaa(AB'.•) !'f .. · .. ; _::~ '> · .,r ~ •• ~ ·~ 

- intercurrent mecfiClll i!h 111 H (IMB's) U. a ,_IO" f'or withdrawal. ' '. :- . . .: . , . . . ·;. " ,; .~ ... ·. " ;-:,. ~ 
. . . . . . ... ··-·.. . . .·: .. ' 

Thill second compmtment had 170 compant.on, i.e .. 83 on placebo md 87 on 
81.JL;.,amidea (34 on glibencl1mide, 2S on ppiziiJe, and 28 on glicu:ide). Of 
these 170 controlled patients a .total of 24 (14.1 %) patients widJdrew &om Ch 

. .,, . 

":.. . . 
. ;• .... : .. -; . ~· 
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studies. Of these 24 patients, O (0.00/o) patients withdrew for lack of efficacy, 
and 24 (14.1%) for "non-efficacy related" reasons with 11 (6.5~~) of these citing 
definite adverse events (AE's) or intercurreru. medical illnesses (IME's) as a 
reason for withdrawal. Of ti·!e 83 patients on placebo alone, a total of 1 S 
(18. lo/o) patients withdrew from the study. Of these 15 patients, 0 (0.00.lo) 
patients withdrew for lack of efficacy, and IS (18.1%) for •non-efficacy 
related" reasons with 7 (6.5%) of these citing definite adverse events (AE's) or 
intercurrent medical illnesses {IME's) as a reason for withdrawal. Of the 87 
patients on sulfonylureas alone a total of9 (10.3%) patients withdrew from the 
study. Of these 9 patients, 0 (O.°'"l patients withdrew for lack of effir.acy, 
mid 9 (10.3%) for •non-efficacy rdlted" reasons with 4 (4.6%) of these citing 
definite adverse events (AE's) or i.•tercurrent medical illnesses (IME's) as a 
reaso11 for withdrawal. 

The sec;ond compartment also had 8,098 uncontrolled patients. Of these, no 
vatients (0.00/o) were treated wi~h metfonnin for a full 52 weeks, 4160 (51.8%) 
patients were treated for at least 24 weeks, and 4406 (5.4%) received a dose 
higher than or equal to I. 71fday at the last treatment visit. One hundrr,d fifty 
two patients (1.9%) received a dose higher than or equal to 2gtday and 211 
patients (2.6%) received a dose higher than or equal to 2.SSglday at the last 
treatment visit. Of the total 8,098 uncontrolled patients on metformin, 488 
patients (6.00.4) withdrew from the studies. Of these 488 patients, 33 (0.4%) 
withdrew for lack of efficacy, and 455 (5.6%) for •non-efficacy• reasons .vith 
170 (2.1 %) of these citing definite adverse events (AE's} or intercurrent 
medical illncms (IME's) as a rr.ason for withdrawal. 

7.3.2 POOLED PATIENTS FROM CONTROLLED TRIAU 
There were a total of8l4 controlled patients on mctfonnin. Of these 814, 139 
patients (17.1%) withdrew from the studies. Of these 139 patients. 24 (2.CJO/o) 
withdrew for lack of efficacy, and 115 (14.1%) for "non-efficacy related" 
reasons with 47 (S.8%) of these citing definite adverse events (AE'a) or 
intcrcurrent medical ill11CSses (IME's) as a reason for withdrawal. 

... . "' . 
Of the 529 controlled patients on metformin alone, a tow of 114 patients 
(21.6%) withdrew from the studies. Of these 114 patients, 23 (4.3%) withdrew 
for lade of efficacy, and 91 (17.2%) for •non-cfticacy related• rell()l'I with 39 
(7.4%) ofthele citins definite ldvcne eveata (AE'a) or intercurrent medic:al _ .. 
illnesses.~•) u a rCUOA for withdrawal. · .~. .• . . · , ' ·.~ : . : · .: · · '· ~ · 

. Of the 285 controlled t>atients on rnetformin plus 11.ilfonylureu. a total of25 
(8.8%) pali1:nts withdr~ fiom the studies. Ofthete 2S patients, 1 (0.4%) . 
patient withdrew for lack of efficacy, and 24 (8.4%) for "ncin-efticacy related• . 
reasc1ns witb 8 (2.8%) afthese citing definite adverse events (AE'a) or · 
intercurrcnt 111C1Clical illnesses (IME's) as a reuon for withdrawal. 

.• ... 

. . . 
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The pooled controlled studies bad 525 comparators. i.e., 229 on placebo ar;d 296 
on sulfonamides (243 un glibenclamide, 25 on glipizide, and 28 on giicazidt). 
Of these 525 conu·olled patients a total of 100 (19.00/o) patients withdrew from 
the study. Of these 100 patients. 29 (5.5%) patients withd~ew for lack of 
efficacy, and 71 (13.5%) for •non-efficacy related" reasons with 18 (3.4,~) cf 
ahese citing definite adverse events (AE's) or intercunent medical ilhlCSSCS 
(IME's) as a reason for withdrawal. 

Of the 229 paients on placebo alone, a total of56 (24.5%) patients withdrew 
from the study. Of these 56 patientl. 18 (7.99/o) patients withdrew for lack of 
efficacy, and 38 (16.69/o) for •non-efficacy related• reasons with 11 ( 4.8%) of 
these citing definite adverse events (AE's) or intercurrent medical illnesses 
(IME's) as a reason for withdrawal. 

Of the 2% patients o.n sulfonylureas alone a total of 44 (14.9'/o) patients 
withdrew from the study. Of these 44 patients. 6 (2.00/o) patients w~thdrew for 
lack of efficacy, and 38 (12.8%) for "non-efficacy related" reasons with 9 
(3.00/o) of these citing definite adverse events (AE's) or intercurrent medical 
illnesses (IME's) as a reason for withdrawal. 

The pooled (Category I and II controlled) relative risk of dropping out on 
metfonnin or placebo alone versus that on metfonnin in combination with . 
wlfonylurea was 3.18(990/eCIof1.90 to 5.33; p<0.001). 

7.3.3 PATIENTS FROM THE OPEN-ENROLLMENT TRIAL 
Concerning the 89-IC-6023 open.extension trial the sponsor states on Pl8C 081\-1669 of 
Volume 1.75 ofthi:l NDA:-

Of the 604 patients uroi:kd in tills study,pral!ffbuay d!lta aeview i11dlicata 
tbl'lt 164 patients were terminated from the 1tnd)' prior to tlae potentilll 
tea'b1inatioa tillle. A complete aaalylil of p:atieat dilpoaitioa will b.e 11rovided 
wi1tb tbe complete study report (to IM llCblriltal •"' tlu. flnt a-fdy "'"°" of 

.. tlll.r NIM). [Italics mine] 

. A •coomJeto at1JA\.r.qiort• of this trial bu yet to buYlmJjtted(l't Nevcnbeiess, it would 
,appeir tblt six 11.md.i-ed·four (604) patienU enroBed into the 89-lC-6023 open. mrf?ion • 
trial to receiwi·metformin with or without IUlfoDYlurell. Of thae, 2l7 W«t -~ . ' : ·. · .,_ ~ 

~ . from contrOI aims in the a7.tD or 87-2Dtriala ~.'.75 emanatina to.iip11ce;o in· ·· ~ ·· 
; ... the ID trial and 142 from glybencl•mide in the 2D trial, 'I'bia unouata to 7S/14S . . '· 
. placebo patields. 1421209 glyhendvnjdepeWda. 217/lSl m«fo•min :-""'": ..• 

(moootherlPY) patienti aad 1681213 metfciaminlglybencllmide(o)lllhiretioa) .. 
patients. Thia (38SIS64 or 68.3% of metfonni11 patklms mimll 2 J 11354 or 61.3_!~ · · 

· of control patieots) amoums to a mean treatment difference of6.96% with a 
95%CI of0.599 to 13.3% [and a p<O.OS]. (The open enrollment lludy increueil · 

. the total durati~ of metfonnin ~during all of the US open and 
. .. . ..... ... _. . 
. . 

.•. . .-: 

, 

. .. 
·:· :. · .. . . . 
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controlled trials to 1136 patient years.) 

Of th.: 604 patients enrolled into 89-IC, 164 (27.15%) patients discontinued · 
prematurely. There were 74 (12.23% of the total enrolled) discontinuations 
secondary to an adverse eventfmtercurrent medical event (AFlIME), significant 
laboratory abnormality, or death. 

Advene Eventl/lntercurrent Medical Dlnessa/Significant Labs/DeathJ 
Resulting in Withdraw-' from Study 89-lC 

Total 
GI 

Abdominal pain 
Bloody-stools/diarrhea 
Diarrhea 
Colon Carcinoma 
Pancreatitis 
Cin·hosis 
Abnormal LFf's+S1. 
Abnormal LFr's..(Lab only) 

GU 
Pydonephritis 
Stones/UTI 
Increased Per/Decreased Ccr 
Prostate Ca/BPH 

CNS 
Suicidal Deaths 
Neuropathy 
Toe infection/ga111grene 

Cardiovascular 
Deaths 
EKG changes/Arrhythmias/CHF 
Angina/Ml 
Surgery/Catbeterization 

Respintory 
Cariinoma of the lung/Deaths · 

GYN .. 
. .-~ .. 

Brust Carcinoma 
·· '-. · · Metabolic 

. 
·" 

·-~: .. -. ; ~: 
. ... _.,. ... 
. ........ 

. lncrcued lata.tu/rilk or lactic .addosia 
• - •I 

. -· 

' 

74 
26 

3 
2 
11 
3 
2 
1 
1 
3 

24 
1 
1 
19 
3 

4 
1 
1 
2 

17 
4 
6 
4 
3 

1 
1 . ~ . . 

1 ' 

.. .. ~ .. ' .·-

1 
. - .• .·.:· .... :--.. ': ... --·-

.. 1 
1. - " .. ,, 

:·:~--~ 

,. 

. ' 

: ·:; 

,,-· ... ·.• . .., ..,, : ....... -~· . ., .. 
-1':··;:,. 

-·-. ~ .. ·-:. .. 
, . 
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7.4 INCIDENCE OF ADVERSE EXPERIENCES: 

Adverse events or intercurrent medical illnesses in the US pooled Category i 
randomized trials either reported by at least 9"/o of the patients in one 
treatment group or for whom the mean treatment differences in incidence i>etween 
any two treatment groups was at least 5% follows: 

7.4.l Category i Pooled Advene Eventl/lntercurrent Medical Dlneua 

AEIIME med'ormia placebo gl)'buride combination 

n 351 145 209 213 
any'A~/IME·• S6°/e 79% S2'1'o ss•1e 
diarrhea·· 50% 14% 12% 45% 
nausea/vomiting*• 28"· 10% s,-. 25,-. 
URI 2lo/o 22,-. 22"1. 3l'Yo 
astheoia 13% 11% 10% 11% 
headache 12"· 12% so;. 14'Yo 
abdominal discomfort 11"· 6% 11,,. 13% 
accidental injury '"· 6% 8% 8% 
flatulence 9% 6•/e 7"1. 10% 
Ou syndrome 9% 6% so;. -s% 
back pain 8% 1'-• 10% 6% 
arthralgia 7% . 10% 7,-. 10% 
indigestion • 7% 4% 6,.,, 12% 
UTI 7% 9% 6% s•/• 
myalgia 7% 8%. 10% 6% 
pharyngitis 6% 5% 5,-. 9% 
vaginitis* . 3% 8% 8"1. 2% 
paresthesia 3% 8% 4"1. 5% 
thint• 2% 6% 4% 1% 
hypoglycemia• 2% <1% 3% 18% 

... •'4 ) 

•p<0.05 higher in control pool than mctfonnin pool 

, 
• :-< 

'• . 

· ++p<0.Ql higher in c:on!!O! pool than m:tformin poc>l 
. jt<o.o; ~~~pool dlllUUltRJI poot _ _ • _ . . . : - .. 
~.01 bisbcrmwetbDWlpooltbmCOl~pO!ll ,_ · · .... ,.,: .. · ·_·;,": '~;;. _ · · . ... '":. 
·~.OlbisbcriD0oa~tbinSFU , .. , ··-- ' , -;.•:'':·::-: .. ::··. ·'.·':~: -~". 

-· • r•• ·~ • • • • -:·~:~. • ~-·--.-- ,,: • • .. ~_ ' ~. ."' _.''.;• :~~ ~ .... :'~- .. 

. Adverse events or intercmren1 medical il'Msses in~-non-US pooled Cat.csor>: -_..: .• . : . -~- _ • _, 
· ,': ii randomized trials either reported by at-~ 9% of the patients m one _ • · · -· · 
· • treatment group or for whom the mean treatment difrereocca in incid~ ~~. 

·any two treatment groups was at least S% follows: · · · 

. ~ ..... 
. -~ : :.. .... 

""· . 
: ... "! 

.-.. 
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7.4.2 Category il Pooltd Advene Eventsllatercurrent Medical Illnesses 

AE/IME metfonnin placebo SFU combination 

n 176 83 87 72 
any AE/IME•• 63% 39% 57% 85% 
diarrhea·· 32% 149/e 1% 17% 
nausea/vomiting·• 17•,4 5% 5% 4% , 
abdominal discomfort .. 13% 6% 3% 13% • '.'< . 
AE/IME metformia placebo SFU combination 

indigestion 7% 4% 2% 4% 
astbe11ia 7% 1% 8% 31% 
URI· S'Ye 2% 8% 13% 
hypogl1'emia## s•;. 0% 13'Yo llo/e 
taste disordc;r S'Yo Oo/o 2% 3'Ye 
constipation 4'Y. 8% 3% 7'Yo 
headache## 4Vo 4•;. 2% 15% 
sweating 4'Yo 0% 6'Yo 7'Yo 
dizziness# J% 4•_4 '"· 24% 
bronchitis '"· 0% 3•4 6'Yo 
UTI 4"/o o•;. 2°1. 4•1. 
thint" 3"· 1% 1•.1o 8% 
abnormal vision l"· 9% 3% 7% 
pruritus . .,,. 1% 09/o 6•1. 
tremulousne11s• .,.,. 0% 16% 32% 
polyuria 1% 0% 5% 7% 
appetite increased .,.,. 0% 13% 8o/e 
anxiety/tension to/. 0% 1•;. 6'Y. 
angina pectoris" <t•/. 0,. 0%. 4'Yo 

~.OS higher in combination than SFlJ 
p<0.01 higher in combination tlwn SFlJ 

0

p<0.0.5 1iiB!icr in mctformin pool ll:an control pool .. ~ ... 
p<0.01 higher in mctfonnin pool than control pool 

·w.th lhe exception of thirst the statistical tests were all confirmatory in these pooled 
. studies separated across the wide ~c . '1i the US the significant differences favoring 

·: metfonniri for vaginitis or thirst undoubtedly retleet the differences in dlic:aCy maoifested. 
· · ·.,This. apparently, was not quite so profound in Europe. ~oie the hypoglycemic ·symptom 

.·· complex of combination thcrap)' VCl"S'..13 sulfonylurea alone was highly signifi~i for:. 
"hypoglycemia or headiche•. and sjgpifir.ant for "tremulousness or dizziness.• .,- • . 

The highly sigiiificant gastJ ointestinal profile of •diarrhea" or "nausea/vomiting" ·with •· · 
"abdominal discomfort" (Non-US) or "indigestion" (US) undoubtedly reflects some 
!>'-'rtion of the mechanism of action of the drug by which it induces carbohydrate as well as 

~· . ,• 
. .. ,, . . 

.-.• ... -... 

·• ' 
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. d . 28 29 30 31 32 33 34 
protean an Bl2 malabsorption ; ; ; ; ; ; (see Sec:ti~n '1.5). 

The significant treatment difference in angina pectoris (l.61% \\ith 95% CI of 
0.04 51 % to 3 .18%,) seen in the pooled European studies must be taken particularly 
seriously in light of: 

~) the statistically significant difference in clinically significant changes 
from baseline seen in EK.G's during the US controlled trials (see Section 7.7) and the 
mandate of the 18 March 1994 DJ.liIBDP Advisory Committee to completely follow that . ~:· 
~ '• 

'b) the highly significant tre31ment inc:rease in deaths reported during the US trials on an . · 
intent-to-treat basis (only among the two gi-oups originally randomized to metfonnin - see 
Sution 7 .2), arid 

c) the significant increase in hospitalizations seen in the UK Prospective Diabetes Study 
(see Section 7.17.2)

35 

28Walter-Sack I. Reduction and delay in reso1paon as a pathog-=netic and 
therapeutic principle. Z GaslroenJuol [V erh] 16:54-61, 1979 

28•Leroy Guerin V Acidose lactique induite par la metfonnine. Revue de litterature a 
propos de 2 cas. 11/ESIS M£D.: 1-81, 1979 (see page 17) reprinted in NDA 20-J57, Vol. 
1.102, p 08A-08951 

29Caspary WF. Effect and side effec'.'s of drugs on digestive and reaorptiire_ Nnc:tion of 
small intestine. DlsChMed Wochenschr 102(5):167-73 1977 

301..ongstreth GF ; Newcomer AD. Drug-induced malabsorption. Mayo Cbn Proc 
50(5):284-93, 1975 

3 lKcn~l ¥J; Chan K. Drug-induced malabsorption. Xenobioticu 3(11):727-44, iS73 

32Gray GM. Drugs, malD1Jtrition. and carbohydrate absorption. Am J Cli111'/utr 
. i6(1):.121-4, 1973 . . . .. . .. . . _ . . . . 

-··. 33QlsenWA;R1n1ilM'nHK.·:~t~phe¢ormin:on~~0nin* · :'·~". , >;., 
... .-~. . . Diabetes 23(8):716-8 i974 '.' :;:_..; .. > · ·'; >: · · ·~·.' .. ; · · ~- ·- .... -- ~'·~ · -::"- : -· ~~- • .. ..~.· 

•· ••• •. - ... - • • ' , • • - .. ' ...._ - - ~.. • .- • ; ,. a., • ... .. -

. · J4Tomkin Gil; Hadden DR; Weaver·J~\; MODtgomery DA. _Vrtamm.:Bl~ status of ·. · ·· <~-_ .. : ~' 
p&tients on 1011~-term metb~ui1(therapy. :Pr.Med Jlt;2(7~):685;?~ l~,1. - <· · · . · •. ··'· ,_" :. · ~ 

. 3SUK ~ Dilbetes Study cko~p; UK Prospectivcioi~ siudY{iJKPDsf'i4. : . ·:;·:• .. 
Relative effic:Ky of randonily allocated diet, Sulfonylurea, insutin, or metformiD thSipy in 
patients with newly diagnosed type 2 diabetes followed for three years. Manuscript 
enclosed inNDA.4me""-llt#J9, 11Feb1994. Table4, p l7 [slated forBMJ 20 Dec 

· 1993] · :: . . . · . · · ' ·c.• ... -~ 
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7.S LABORA·TORY ABNORMALITIES: 

Changes in the foUowi11g safety laboratory variables were reviewud for mean 
changes, treatment-emergent lows or highs, 8111\ movement of at least 1 standard 
deviation at any time during double-blind therapy in the US trials: . . 
Hematocrit (Hct), Red Blood Cells (RBC), Hemoglobin (Hb), Mean Corpuscular 
Volume (MCV}, ldean Corpuscular Hemoglobin (MCH), Mean Corpuscular Hemoglobin ,. 
Concentration (MCHC). White Blood Cells (WBC). Granulocytes, Stabs, Eosinopbils, • :- ..... 
Lymphocytes. Basupbils, Monccytes, Platelets, Creatinine. BUN. Bilirubin, 
Uric_Acid, ALT (SGPT), AST (SOOT), Alkaline Phosphatase, Albumin. Total Protein. 
Folic Acid, Vitamin B12, Anion Gap, Bicarbonate. Calcium. Chloride, Phosphate, 
Potas'siurp, Sodium. Urinary Spt'cific Gravity, Urinary pH, Urinary Glucose, 
Urinary Protein. Urinary Ketones, Urinary Blood, Serum Lactate. Plasma 
Metformin. Plasma Glybenclamide [in 87-20 Study]. 

TI1ere were no clinicaUy significant differences in laboratory safety variables 
reviewed with the exception of the red cell series and vitamin B 12 levels [or 
drug levels, themselves]. There did appear to be a slightly statisticaUy 
significant but clinicaUy insignificant difference in lactate levels across 
pooled treatment groups (0.07 mM/L with 90'.IO CI ranging from 0.00956 to 
0.130mM/L) 11.t end-of-treatment (EOT). 

Pl'.~ents randomized to metformin (564) dropped their B 12 levels a mean cf 131.89 
pg/ml from a baseline average of530.68 pg/ml. Control patients (354) increased 
their 812 a mean of 12.59 from a b:i~eline average of518.71 pglml. This is a 
mean treatment diftcrence of 144.48 jlg/ml. There were 6.8<1'Ai ofmetfonnin 
pati~nts with normal BI: levels at balieline who dropped their B 12 below the 
normai range of200 pg/ml during double-blind therapy as opposed to 0.28% of 
controls. This mean treatment differc,ice (excess risk) of6.61% has a 99°.IO CI of 
3.77 to 9.45% or a relative risk of24.4 with a 99°,4,CI of 1.8 to 333. 
Interestingly enough this did not translate into any meaningful treatment 
difference 1n 'MCV (0.65 ± 4.5NS). Nevertheless, this did translate into a mean 
treatment difference of -1.1 S in the hematocrit with a 9<1'/o CI around this 
difference of-0.63 to -1.67. Likewise for tiemoglobin (-0.418, 99°AiCI -0.265 to 

:'../: .-0~571) and RBC (-169,000/c:c. 99'(.CI -_10?,~ to -231,000{~)- L_ook~ _at . • ... .._ .. 
. ~,_. .- ·' .. Caiegorically, Hb diSplayed dropsofovert:B!am in 126 patiem.onmetformin ·c .. c • .~- • ·: ~ .. ::->., ~ 

· :·: · ·" but only in 32 controUed patients. This 13,:1% difference: bad a 99°/oCI ofJ to : ~ -, -·< "' ::,.:-.' · 
19°/o). Moreover, Hb displayed drops of o~- 2 8f8JJ1S in 23 patients _on ~etformiJl · . · • ::~ <.~~ .'· 

. bµt only In a single controlled patient: ·This J.aoA· difference~ a 99°/oClof · _. " .: · .. · ··_, 
1. 5 to 6.1 %). Hb displayed drops of over 3 grami in s patients en metformin bUt . . . ,,, . 
still only in a single controlled patient. This list diffi::raicc wu not · , ~ · '-, 

statistically s.ignificant. 

There were 34/564 metfonnin patients .(6.03%) with treatmmrt~ent ~ow RBC counts . ""·· ~ 

•! .: 
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as opposed to 8/354 controls (2.26%) for a mean treatment difference of3.77 ± 1.2'1°/o 
SEO with 99% CI of0.462 to 7.03%. There wer·~ 18/564 metformin patients (3.19"/o) 
with treatment-emergent low hemoglobim as opposed to 41354 controls (1.13%) for a 
mean treatment difference of2.06 ± 0.93'~' SEO with 95% CI of0.233 to 3.87%. The 
difference in bematocrit (a volume paramew) was significant only at the p<O. l level. 
Therefore siWtcant)y more patients on me.lformjn bad both meaniuful hemoglobin drQps 
and treatment-e;nqent anemias than did gatienu on controlled tberapy. 

•Malabsorption• was defined as the ad'l(tne tivmt •diarrhea" in association with 
the laboratoiy change •s12 drop fiom b11eJi11e •'Jf owr ISO pgtml• occurring in 
the same patient during therapy. There were 10(1 pooled patients on metformin 
with malabsorption thus defined as opposed to S pooled patients on controlled 
treatment. This is an excess risk for malabsorption on mctformin of 16.6% with 
a 99"/o CI of 12.l to 22.2% [or a relative risk of 12.6 with a 99"/o CI of3.9 to 
40.4). 

Cross-associations of changes in laboratory variables in particular 
sub-populations defined by specific adverse experiences or other laboratory 
abnormalities were also reviewed and are attached as appendices. 

1) B 12 vs lactate in all patientfJ, by treatment group, in patients with and 
without diarrhea: 
. Conclusions: no significant findings 

2) drug levels vs dose vs BMI in patient visits ± ADR's, ± dianbea: 
· Conclusions: there were significantly higher drug levels of metformin (p 
<0.05) in patients also on glibenclamide at both the 1000 (MTD 195 µg/ml with 
95% CI of3.69 to 386 µg/ml) and 2SOOmg (MTD 112 µglml with 95% CI of6.2 to 218 
µglml) metformin dose levels when compared to patients at the same doses on 
mctformin monotherapy (in the 87-20 study}. 

3) 6FR·€hanges vs Urinary pH vs potassium changes vs sodium changes vs 
phosphate changes vs anion gap changes vs tn-.atment group: 
· . Conclusions: ~ signifi_cant findings · . . . .... 

, 
• :-< 

. . 

. -·1 

•'. 

.... 
. ... . 

. . :;· ':· :::4)hematoc.titchai;geswlactatec:liqes:: · . . :.-: : · ... ·_·_. :-~ · , · ··,. ·• :._. · 
• - •' ' ' ' • ' • ' • • • ' • • ' "•' -.,• • -. •• O" •' ..... • • ~ ... ;~ •• .. •• ....... , .... ~ .M. 0 

... _ .. ' ' . ::_;~~OUS: DO ~jfiqnt flndinp_ . . .. .• . ~~-~ . ; :~:- :' ... -~ .. ·:. ·- . . . '?; .... ·:.,> ;, ·. -
. S) lactaie changes vs c:reatinine changes.vs treabMnt group: • . · · -

.. Con~ons: DO silnificBnt findings . . .' . " : ; . • : . ·. • . - ·_ · . 

. . 

6) urinary pH vs lactate changes vs treatment group 
Conclusions: no significant findings 

'. . \... -:-
.. ·. 

',._ --.... ·~--

. ; .. 
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7) anion gaps va 1.ctate c:banges 
Conclusions: no signifi~ correlations 

8) diarrhea VS Hb drops VI treatment group •. 
Conc:lusions: no aignificw findings , 

• 

, 
• :-<. 

7.6 VITAL SIGNS: 
Bec.111'le the sponsor felt that by relieving insulin nsistance in patients 
(putatively with •syndrome X") tbal hypertension could then be ameliorated, only 
reduttiona in pressure were a.oaly7.ecl and not elevations (u might reasonably be 
expected given the pbenformin experience u reported in the Federal Register, 06 
April 1979.) 

This analysis although requested from the lipODSOr in February, hu not yet been 
received. It is to be noted, however, that in the US open enrollment 89-lC 
Study there were 17 reported events of •btood pressure increased• (6 modeiate) 
and I IS reported events of•hypertension• (2 severe/ SJ moderate) ¥11-ile only 3 
eventa of •bypotension• were reported. · 

Nevertheless, this reviewer's IJlllyais of patients reporting "hypertent.ion• as a treat.m=t­
emergent AE (hypertension that oc:cumd on trd"•lfdl1l which was either !lbsent or present 
at a lower level of severity at blaelioe) which was •sustained• (present at that new l~vd at 
higher on two or more visits) reveals the following signifi~ findings: 

TREATMENT EMERGENT SUSTAINED HYPERTENSION 
• •.• t 

. drug \study 

.·· . ·-.. " . 
.. . ., : 

. . ·~· .. 

The overall dlanges either pooled (metformin vs control) or in the 2D study (metfonnin vs 
. .. . . ·, - . .. ~ . ', .. 

. ;·. 

... . .... 
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glibenclamide) showed no significant differences. However, there wu a signifi~t 
decrease: (4.83%) in reports of sustained treatment-emergent hypertension in white 

:::~ sulfoay~-~and a trend in the opposite direction·~ bleclc~ in 

. . 

StudJNo. 

e7-1D 

Pooled 
(Sic!) 

., 
..;•· .. 

SipiflaiatOaage 
From IJueline 

Treatm111t 

Metlonaia 
f11c:e1Mt 

Metlonaia 
GIJbuide 
Combiutloa 

Metlormin 
<M•llOtlatnW) 

...... . ' 
.. ., .. ,_ 

Ya 

19(15%) 
t(7%) 

14(1%) 
13(7%) 
2'(12%) 

33 (11"') 

• 11,'. 
• ........ !' 
']• 

.. ~ 
. ! 

No 

110(15%) 
117('3%) 

169('2%) 
175('3%) 
180(11%) 

27'{8%) 

... 

" .. - .. ... :;·· . "."\ . ... .. . . ~ , .. 

-· .. •f. I • 

" : ~·;.t,-:-- ' 
" .... : .... ~/ . 

··" 

, 
-~ 
·~ 

' ,.,. 

- . -~ 

. .. 
. • . 
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.. 

7.8 "''ITHDRA WAL PHENOMENA: 
There does not appear to be any evidence for tolerance or withdrawal. 

7.9 ABUSE POTENTIAL: 
The only abuse potential l!'.ay relate to whether or not a suicidal predisposition 
exists. 

7.10 HUMAN REPRODUCTION: 
No data is presented in this NDA 

7.11 0\7ERDOSE EXPERIENCE: 

There was l suicide in the US trials which was described previously and not definitely 
attributed to ingestion of metformin. · 

Review of 255 cases oflactic acidosis did reveal 12 suicides (4.71 ± 1.33%, 99"/o CI 1.28 
to 8.13%). These comprised 5 men and 7 women whose ages ranged from 16 to 83 
(44.g7 ±"Y6~66years) on metformin anywhere from 0.25 to 8395 days (1687.72 ± 

, 

3353.68 days) taking from 1700 to 38250 mg ofmetfonnin (15695.45 ± 10161.35 rug) 
with metformin blood levels ranging from 39.10 to 110 pg/ml (65.42 J: 23.4 pg/ml). Of 

· the enp•ing deaths, 2 were felnale and 1 wls Diile. ·Of~ afrvivors. S were female and 4. · · 
.. . ~ Diile. _Tbe metfonnin blood ~evels ~lower (S9.4l,:" 17.~S 11s/1!1'> ~)he 5~.- .. ~ .. ·.:::: ·.:2~;: 
... - ;SUMVOrs with drug level data available than m the 213 derntcicl patientS with that data. · · · , .', · ,,, ··..,.:r:_; 

· · " ~available (80.~S ± t9.SS pg/ml) .. Most ~tbC cues seemed to resi>ond. t_o &Qr•linizati~n. · ::. ~-·:.-·.;\:<~~ 
and/or bcmod11lysts. " • · · .. · • ... · · · · "\:. :, ···-··-· . . . .... 

. , . - ....... . ... . . .;-· .. 
(See the sections on •uc11c AClDOSIS" in •PODNIIA' .1,y SJ:RIQUS DBUG­
REL\IED M'S", Section 7.lland "OTllJB QUMAN SAFETY DATA•. Scctiop 
L1!) 

. ·, .. 

'. 
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7.12 POTENTIALLY SERIOUS DRUG-RELATED 
ADVERSE EVENTS: 

7.i.2.1 LACTIC ACIDOSIS: ··<see"'° Scctiop 7.17.1)"!!, 
The following metabolic, non-hypoglycemic events were noted in the US 
open-enrollment 89-lC study: 

AE/IME . tot8l mild moderate 
. 

BUN iacreased1 2 2 0 
creatinine dearance deer 9 4 5 
creatinr.ne serum increued1 8 6 2 
dehydration• 6 0 3 
bypercbloremic acidosis3 l I 0 
ketoacidoar I 0 0 
ketonuria2 4 I I 
kidney function abnonnaJI 2 I 0 
lactate blood incraseclZ 15 2 12 
lactic acidosr l 0 0 
renal iuufficiency1 l 0 l 

•Reaal-related 21 13 11 
2Lactatemia/Ketonemia 19 3 13 
3Addosia 3 l 0 

TOTAL 50 17 24 

Please note that there were at least 28 renal-related events all which occumd 
while on thei:apy, all but four of which were mild or moderate, and all of which 
could pot~tially predispose toward lactic acidosis. In fact 19 patients were 

.,. removed fi~ thia study foi thia very reason (See Sec~ou 7.~.3, 7.17.1) . 

. ~ . . . _ .. ~ .,.:.: Neverdielen, d eipite ~ prev6ntiie' Mtbdrawlla there \wR ;d·ieut tWo .. 
.. ·:.__ ·>~'eventt wbicli ~tnify u lactic tcidosii'tnd t& ~ olie f4tt1ity ""°118 the IS . 

severe 

0 
0 
0 
3 
0 
I 
2 
I 
I 
I 
0 

4 
3 
2 

9 

..·: 

: '.-' : :.. : cases of~einia seen in this study. Thi fint ~Wu imputatiOmil ·. 
. : , _.:··basC!iu'Poiithfi~orperina9-1C-rot-06006&omtbestuc1ybecaiiie.of: .. 

- .. : - .. ·- .. ~-·. ~·· . .. . ., ... · ·: .. ·.: .... ::·· :. . . .. . : 
........ ··:.··~'... ·. 

. · 1) incre.uing lactates . 
2) decreuina bicarbonates 
3) increaaed rilk of developina llctic acidosis . 

The second cue was 89-1C-F02-10023 [described in great dettil earlier in the 
section deali111 w.ith deaths.) She wu noted to ba"" doa1~JactiG tcidoli1 

-... 

, 
. :-. .... 

. . 
':' ... 

.,.· .... 
• 

c 

. " 
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durin.lj her final hospitalization. That hospitalivition record is pending at the 
this time. 

Lactic acidosis, a known sequel to therapy with metfonnin, was therefore seen in 
one patient with sudden death (F02-10023), and renal failure which is known to 
predispose to lactic acidosis in patients taking metformin, was seen to develop 
in another patient or. metfonnin who had a sudden, unexplained death (F03-l 1024). 
[If this latter case were ascribed to lactic acidosis, a not unlikely scenario, 
then given 781 patients e)(J>Osed to metfonnin for a total of 1136 patient years, 
there would have been 3 events (see the sec:tion on premature termillations for 
the third patient) and 2 deaths for 1n event rate of2.64/1000 PYE and a death 
rate of 1. 76/1000 PYE. This death rate is about sixfold our point estimate of 
0.3/1000 PYE and greater than 700/o that of the highest FDA estimate (2.5/1000 
PYE) orphenfonnin-associated lactic acidosis mortality at the time phe:tfonnin 
was removed from the market for •inuninent hazard."(see Section 7.17.1.2)] 

Considering two events oflactic acidosis a111d one death in the clinical trials 
yields an event rate of 1.76/1000 PYE and a death rate of0.88/1000 PYE. This 
death rate is about threefold our point estimate of0.3/1000 PYE (see Section 7.17.1.2). 
In addition, both of these events have occurred ir1 females. Moreover, there were 
no episodes of lactic acidosis ascribable to patier1ts taking p~'io or 
glibenclamide monotherapy in the US cliriical trials. 

7.12.2 CARDIOVASCULAR EVENTS: 
Several lines of evidence point to an increased association of metformin therapy and 
enhanced cardiovascular morbidity and lllortality, particularly in patients with sulfonylurea 
failure: 

1) the UGDP27 noted an excess cardiovasc11lar mortality (6.SS/1000 patient years 
over placebo) with the related drug, phenformin 
2) despite the small power and metfonnin exposure of the US trials in 

this NDA (I 136 pt-years), there was a highly significant excess mortality seen 
here in [sulfonylurea-failure) patients originally randomilAld to metfonnin (sec Section 
7.2)'" •4 I 

3) despite the small power and nletformin exposure of the US controlled 
trials in this NDA (305 patient-yeiars), there was a statistically meaningful excess in 

, 
....... 

.. ,. -. '. " ·•· .. · .. ~. . •significant EKG cbqca from baseline• aeen in paticots rudomizecf to metformin 
· ".·'. ·· : (sec Section 7.7) · .. · · -_'· · · ·- : · ·. · .-.,7 .: - . "_ · · '· ., ·· ¥ ... ,... .. 

· · 4) the UK Prospective Diabetes Study Doted an anm11l hospital •.uona rate ~.-::· ~· ·.~ ··: •.· .. ·.· 
of4.4%of262obescpatients-~sedtometfonninvenus l.7S%of994patients ' - ,··:-:; ·· ' 

~ unexposed (291 on diet alone, 187 on cblotpropunide, 212 on ":libend•mide, and ·;: 
· 304 on insulin)- an excesl yearly morbidity of2.83% with 9S% Cl of this~ 

estimate at 0.19S% to S.46% (soe Glso section 7.17.2) . · 
S) despite the small power and metformin exposure ofthtl pooled non-US 

trials in this l'ol'DA, then: wu a significant ei«'ela of patients with anain' 
pectoris (p <0.05) in patients c.xposed to metfomun (sec Sectioa 7.4.2). 

'< ... 
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The following cardiovascular events were noted in the 89-1 C open-enrollment 
study: 

AEIIME 
angina pectoris1 · 

arrbythmia2 

- .arterio1clerosil1 

atrial fibrillatior 
bundle branch block1 
canliomepJyl 
canliomyopatlaJ' 
cardiovuadar dilonler4 
congestive heart faUare' 
coronary artery disonler 
coronary arter')' occlusion• 
chest discomfort1 

chest pain1 

chat pain • 1abtteraaJI 
chest pain -> L arm1 

dizzinar 
dyspnea3 
edema3 

edema utremitiesl 
ed••leV 
edema peripheral' 
EKG abnormaP 
utrasystola2 
nuid reteatior 
1enerali'Ud edemr 
heart Outteriag2 
infarct• 
ildlr.mia myocanlial1 

U1h:-beaded2 
lllfoe&lllial infarction1 

palpitation2 

PVC'r 
lbonaaa or breatlll 

,. . SV taclaJcardla' 
.... IJDCOpel 

tacbycardia2 
tachy~ Yelltricularl 

. tishtnaa in~ · 
TIA• 
. ventricular arrltfdamial 

•. 

total 
19 
7 
1 .. 
1 
1 
1 
2 
1 
10 
2 
6 
30 
3 
1 
39 
7 
a 
21 
13 
3 
I 
I 
2 
2 
I 
I 
I 
11 
3 
10 
2 

. 13 
1 

.. ·.' •·. 
·.10 
. ..l . ... 

3 
·1 

.· ..• i • 

.. 
..... - .. 

mild 
11 
2 
1 
2 
0 
1 
0 
0 
1 
3 
0 
s 
17 
3 
0 
17 
3 
6 
IS 

' 1 
0 
I 
2 
0 

. 0 
0 
0 
7 
0 
6 
1 
? 

moderate 
s 
4 
0 
l 
l 
0 
I 
2 
0 
7 
0 
0 
I 
0 
0 
11 .. 
2 
s .. 
2 
1 
0 
0 
2 
I 
0 
0 
4 
2 .. 
1 
3 

severe 
3 
I 
0 
1 
0 
0 
0 
0 
0 
0 
2 
I 
s 
0 
I 
I 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
1 
0 
0 

.:, 

1 . •. 

,. 

.o 
·1 
7 

I 0 
.. 

' . . ... . . .·- ~.-' ·.-. ...... · \ ... ·· . -•, . . . . .. ~ '· 
.. . . .i:::-3 ' . ..· 2 ~ ~.: . :;~· ..... 

.,..., . :.-:-'·3 .. ~· .. :. ·:··.·.-~·:~: .. ·.-.... .-.. > ·.··:·_;:._:.~:;, .. · 
·o 

3· 
1 
1 

._.:·~·-~.~~-· 

·. l' ' 0 ..... -~" ...... . .. _ .. ~ 

·: .. ·1 0. · .. 
. t . . l . 

- -:..~-·- •'•,,_"' 
• 

•- ' ...... 
. • ..... -: .... - ·:: 

.; 
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EVENT CLASSES (Pooled): 
AEllME total mild moderate 
11scbemic M 44 24 
ZConductive 96 45 46 
JContractile 72 47 23 

.'Uodaaifiable 2 e 2 

TOTAL: 254 136 !15 

There appeara to be somewhat of an exceu in condw::tive ruld contrlaile 
dysfunction from what might reuombly be expected in this ~nary disease 

aevere 
16 
s 
2 
t) 

23 

prone population. This is reinforced by the increase in EKG abnormalities noted. Keep in 
minrl.that a majority of the events were classified as conductive and that 51196 (53%) of 
these were either moderate or severe. The contractile di~IUrbances may be a function of 
the drug's u1eclwiism of action whereby it both inhibits fatty acid oxidation and deaeases 
the shuttling of reducing equivalcnu from the cytoplssm to the mitochondria. Certainly 
the tendency of sulonylureas alone to decrease the coronary vasodilatory response to 
ischcmia has been well documented. 

Tiie fuactloa of die lleart depaids crit.\ully Oil u adcq11Atc osyaa 1Npply tllroap die coruury 
arteries. Coronary arterla dilate whee tbe latraYlllClllar 01yaa teau decreua. Hypo-UC 
Yuoclilatloa ID ilolaled. perfllted phlu pis lllC8"I cu be prewated by &libeec:la•lde, a blocker of 
adaloliae t~llate (A~ pa«•••• cit••"'•• ud caa IJe •l•kked ltJ cromak•llm, 
wlakla opeu A TP-leuitlYe pa4a ' • •laa; ... e'• Op las ol pot• 1 I a d"enll le COnllW'J mootll ::u.iu:.:::::.:,:-.=:: ===:-.::-i:;f?lklu• ls pnbably tbt major cw of layposic 

Nevertheless, the potential synergic effects of metfonnin and sulfonylureas !-.ave 
never been studied under this paradigm. 

<4 • .. • 

36Daut J ; Maier-Rudolph W ; von Beckeratli N ; Mehrke G ; G:unthel" K ; 
r.--.1.-.I u . ' J.I • dilati" of . . med' t . by .l\w:"'.!a-•. _emef! _ --YPOXlC OD coronary artenes 11 11 OCI 

ATP-sensitive potassium channels. (Pbysiologisches Institut der 'Techniscben Universit:at 
M:uncben, Bicdcnteinc:r, Federal Republic of Gennany] Sd.na 247( 4948): 1341-4, 1990 

37Grover OJ; McCullough JR; Henry DE; Conder ML; Sleph PG Anti-iscbemic 
effects of the potassium chllnnel activators pinacidil and cromaktlim and the 
reversal of these effce'.s with the potassium channel blocker glyburide. 
Department of Pharmacol<1gy, Squibb Institute for Medical Research, Prisiceton, 
New Jersey. J Phaunacol f;xp 11u:r Oc:US1(1):98-104, 1989 

,. 



NOA 20-357 -43-
Medical Officer Safety Revit:w 

7.ll.3 PANCREATITIS: 

Since cases or pcu1~,.,..atitis have been associated with metformin in the lactic 
acido~n d1twbue, it i!I no' unrwonable to ascribe some possible link wbic:h might be 
i:dated to acidosis. 

31 

total mild moderate 

paacreatitia 3 0 0 

7.12.4 HYPOGLYCEMIA: 

As seen previously, there was a highly significant incre..se in hypoglycemia 
manifested by patients taking combined metfo.rmin-sulfo11ylurea therapy in au 
controlled trials submitted in this NDA. Combined therapy bad en I 4 ~o/o excess 

3 

in hypoglycemia compared with control!! for which the ;Yo/o Cl was 7 to 22%. 
Though none of these in the short-duration double blind phase .:ppeared to be 
severe, there were S severe and 94 moderate hypoglycemic &:pisodes seen in the US 
open enrollment lC trial. 

AEllME total mild moderate 

diapboraia 15 6 a 
llucose_blood_decreased 6 .. 2 
banger_ abnormal 1 " 0 
bypogtyccmia 11.4 i!':o 42 
bypoglycemic_ reactioo 24 14 0 
irritability l 0 1 
jitterinea 1 0 1 
niabtsweat .. 3 1 
sbald..,., 10 a 2 
sweating increased 17 10 7 
tension nervous 14 3 10 
tiniUD1 7 6 1 

. tnmor .. 25 17 a 
· treaauloa•111 3 2 1 .. 

TOTAi_. 252 153 94 

38 Kahler SO; Sherwood WO; WoolfD; Lawless ST; Zaritsky A; 
Bonham J; Taylor CJ; Clarke JTR; Durie P; Leomrd N. Pancreatitis in patiems 
with organie aQdemjas J Ped 124(2):240-243, 1994 

1evere 

1 
0 
1 
2 
0 
0 
0 
0 
0 
0 
1 
0 
0 

., 0 

5 
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As discussed previously, the (1) selective self-remCJval of better controlled 
[glibencl:unide] patients from open enrollment (see Section 7.2.9.1) and the (2) absent 
incidence of death in that arm contrasted with the highly significant increase 
in the other two arms (see Section 7.2.9.1) taken with the (3) highly significant increase 
in hypoglycemia seen with combination therapy (SI~ Sections 7.4.1-2) suggests that 
bypoglycemia might very well be a meaningful fact•()r contributing to the deaths seen in 
those ther two arms (see Section 7.17.4). 

7.12.5 DEPRESSION: 
Although depression in the open enrollment was orily noted 26 times 
with 12 events classified as mild, 13 as moderate, and I severe. Suicidal 
attempts comprise 111255 or 4.3% of the lactic acidosis cases on record here [as 
of 18 .Mar 1994]. Therefore, depression could possibly be drug-related. 

7.12.6 WEAKNESS/LETBARGY/ASTHENIA: 
This lack of energy complex was seen frequently enough in all trials to suggest 
some possible association. Most of the events were mild to moderate. 

AE/IME total mild moderate severe 

asthenia 15 5 10 0 
fatigue 69 37 30 2 
lethargy 18 14 4 0 
malaise 8 5 3 0 
myastbenia 5 3 2 0 
tiredness 8 6 2 0 
weakness-generaUzed 24 12 8 4 
weakness-muscle 1 1 0 0 

TOTAL 148 83 59 6 

7.13 SERIOUS ADVERSE EVENTS UNLIKELY TO 
BE DRUG-RELATED: 
The following serious AE's/IME's seen in clinical trials were not felt to have 
enough discriminatory power within the context of the relatively few events seen 
in this NDA to be causally asssociated with metfonnin therapy at this time: 

BOftY AS A WHOLE 
accideubl! injury 
ascites 
back pain 
cellulitis 
Oankpain 

, 
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Ou (syndrome) 
gangrene 
infections 
lumbo-sacral pain 
neck pain 
oeoplum (nos) 
pain 
pain foot 
pain leg 

CARDIOVASCULAR 
aortic stenosil 

ENDOCRINE 
hypercholesterolemia 

MUSCULOSKELETAL 
arthritis 
bunitis 
carpal tunnel syndrome 
leg cramps 
joint disorder 
strain 
trigger fmger 

NEk YOUS SYSTEM 
insomnia 
musdespum 

RESPIRATORY SYSTEM 
broncbi~is 

can:.UaoQIJ ,r the lung 
coug!a 
pneumonia 
rhiai&is 
sinusitis 
aorethroat 
upper respiratol'f tract infection 

SKIN 
bual cell carcinoma 
genital herpes 
hives 
nail disorder 

,. 

' ~ . ·-
. . ., 

····-··· 

\ 

• .. 
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psoriasis aggravated 
rash 
-;kin scaJy 
ulcer skin 

SPECIAL SENSES 
cataract 
ear disorder (nN) 
eye inflamed 
macula deguaeration 
otitis media 
retinal bemoi-rbage 
uveifis 
vision loss 

UROGENITAL SYSTEM 
breast ca"inoma 
calculus ureteral 
carcinoma prostatic 
cystitis 
impotence 
kidney pain 
kidney stone 
menorrbagia 
nocturia 
polyuria 
pyelonephritis 
urethral disorder 
urinary tract infection 

7.14 DRUG-DEMOGRAPHIC INTERACTIONS: 

7.14:1 A'ttl!: 
Patients over age 65 (n=69) vs those under age 65 (n=495) reported more: 

AE's/IME's (52o/o vs 43%) 
asthcnia (22% VS llo/o) 
hypoglycemia {12% vs 1°/o) 
musculoskelt:tal symptoms (291'/o vs 22%) 
nervous system symptoms (25% vs 16%) 
GI $YJUptoms and malahsorpticn (74% vs 66%) 

7.14.2 RACE: 

Blacks <84) vs whites (405) experien~: 

• 
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AE's/IME's (74% vs 8<)0/o) 
GI symptoms (56% vs 6<)0/o) 
abdominal discomfort (7% vs 14%) 
indigestion ( 4% vs 11 % ) 
diarrhe~ (31°/o vs 500/o) 
musculoskeletal symptC•IDS (13% VS 25%) 
nervous system symptoms ( 8% vs 18%) 
respiratory symptoms (21°/o vs 31°/o) 

Black.• vs whites egperienced mn: 
back pain (9'.la vs 1%) 
lowering ofHbA1c <?<-significantly higher baseline, see Section 6.2.14) 

Accourt.ting for 119/566 (21%) cf the US population exposed to metfonnin, blacks and 
hispanic-.s had 217 (28.6%) of the deaths seen in that population. 

The sponsor states on page 02 000464 of Volume 1.1 of this NDA, "No dear racial 
differencts in occurrence of AE/IMEs w1~re noted excepted (sic!) for a greater 
incidence of Digestive System symptoms in whites compared to blacb." The author 
of another MOR of this NDA mimes on page 55, "No dear racial differences in occur­
rence of AE/IMEs were noted excepted (sic!) for a greater incidence of Digestive 
System symptoms in whites compared to blacks.• 

Nevertheless, this reviewer's analysis ofpatients reporting "hyJ'filtension" u an AE 
reveals the followmg significant finding(where treatment-emergent hypertension had to be 
present on at least two-visits in order to be "sustained"): 

TREATMENT EMERGENT SUSTAINED HYPERTENSION 

drug\study 

med'ormi11t 
placebo 
glibenclamide 
combtnation 

17-lD 
whites blacks 

3/100 0/26 
5/101 2/29 

- -

whites 
5/151 

17-2D 
blacks 
4128 

1211~ 1/30 
3/149 3/30 

, 

#p<O.OS vs metformin pool MID +4.83% 9!%Cl from+ 1.01°/o to +8.6~ (wbitci 2D) .. , . 
. . . . - .~ . ., . --·· . 

The overall changes either pooled (metformin vs control) or in the 2D study (metfo.rmin vs 
glibenclamide) showed no :lignificant differences. However, there wu a significant 
ds;g:r,._(4.83%) in reports ofsust•ined treatment-emergent hypertensicm in white 
pati(.nts with suilOny!urea-failurc. and a trend in the opposite direction (J,74% joomnK) 
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among blacks in this very same population. These opposing effects, if confirmed, could 
partially explain the seemingly greater acceptance of biguanides in European countries. 

7.14.3 SE.."<.: 
Women C302l vs men (255) experienced more: 

GI symptoms (72% vs 62%) 
diarrhea (53% vs 43%) 
nausea/vomiting (34% vs 190/o) 
musculoskeletal symptoms (28o/o vs 18%) 
urogenital events (22% vs 100/o) 

The 7 dl"aths in the US trials were evenly distributed among 4 males and 3 females. 

7.15 DRUG-DISEASE INTERACTIONS· 

7.15.1 SEVERITY OF DIABETES AT BASELINE: 
Patients with FBS <200 (n=120) vs >=200 (n=.i\81) had more: 

respiratory symptoms (40% vs 4%) 

Patients with FBS <200 vs >"'200 had less: 
reduction in HbAlc at EOT from baseline (-0.76±1.42 vs ·l.27:1:1.83) 

difference -0.51% with 99"/o CI 0.0388 to 0.981% 
reduction in MTD from control HbAlc at EOT (·l.26±1.60 vs ·l.45:T.l.78) (NS) 

7.15.2 DIADETES WITH SULFONYLUREA FAILURE: 
The highly significant major toxicity, morbidity~ and mortality seen in this NOA from 
therapy with metformin were all seen in patients witil sulfonylurea-failure (p <0.01). 

7.15.3 RENAL ~IPAIRMENT (DECREASED GFR) 
Sirtortl9 S1iowed a significant inverse correlation between creatinine clearance and plasma 
half life for metformin. Study 90-13-6023 showed a significant inverse correlatiou bet­
ween age and plasma renal clearance of metformin resulting in a positive correlation 
between age and plasma levels in the elderly. 

Renal impairment appears to correlate significantly with lactic acidosis (sec Section 
7.17.1.fi) 

39Sirtori CR; Franceschini G; Galli-Kienle M; Cigbetti G; Galli G; Bondioli A:, Conti F; 
Disposition ofmetformin (N,N,-dimethylbiguanide) in man Clin Phann 1her 24:683-93, 
1978 

,. 
• :'* 
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7.15.4 INTERSTITIAL NEPHRITIS/PYELONEPHRITISITUBULAR DYSFUNC­
TION:-
S~ce metformin is extensively secreted in the renal tubule (over fourfold the filtered load), 
disorders which impair thi,9 function place the individual patient at increased risk oflactic 
acidosis. Several patients with lactic acidosis and normal creatinine levels who were non­
tlcoholics had evidence of interstitial types of nephritis (see Section 7.17.1.6). 

7.15.5 ALCOHOLISM/LIVER DISEASL -
A significant percentage of patients with metformin associated lactic acidosis (MALA) and • 
low plasma levels of metformin bad a history of etbauolism or significant hepatic diSMse . ·" ....... 
(see Sectioo 7.17.1.6). Thia may also associate with a bepatorenal syndrome. This 
~"1ion has been well documented in the fasted guinea pig model. 

Altboup lldic acidolil bas beea ~aizecl as• potential hazard la biguuide therapy, this 
complication bu beea claimed to be mremely raft with dimetbylbiguuide (DMBG) (metformia). 
In the praeut ltlldiel, lllinl tbe futed plaea pi&. DMBG (1'-5-SllO mllkg !.p.) caused marked dose­
related cbuiia la both pl-• glllcGle (43-18% reductioa) ud blood luUte (3.5-13 fold increue). 
Lactate/pyruvate ratiol weft •bltalltially lncft!Utd. \;"iaCc Lp. doses of 100 mllkg or DMBG or or t 
&lkl or etlwlol produced ao cbn&a la plasma &lucose, lactate or pyrvvate, the two drup adminis­
tered coajniady at the l.aclka:&d .._. produced • 53% decreue I.a plasma glucow aad 2 and 10-fold 
lncreua is pyruvate ud lactate lftela rapc:ctlwly, ud a111apoudl.a&ly, an incl'Ule hi the 
lactate/pynrvate rat;o. Ethanol decay curves indicated that DMBG did aot lipificutly iafluence 
the diupjlUluce of etbuol from the blooct. Tuae raulta indicate t!u!t: (1) dosa of DMBG wbicb 
produce bYJIOt.iyamla ue UIOCild«'d widl lactic l!Chktil, ud (2) tlail dfcct of DMBG cu be 
markedly pats1iated by efhM «> 

7.16 DRUt~DRUG INTERACTIONS: 

7.16.1 SULFONY.LURF..AS: 
The highly si&Dificant major toxicity, morbidity, L"ld mortality seen in this NOA from 
therapy with metfomlin were all~ in patients with sulfonylurea-failure (p <0.01). 

As mentioi'tea previou~\ly, glibendamide appeared to significantly increase plasma metfor­
min levels in clinical triws despite the lack of effect in a single dose interac~ion study. 
[There. were significantly higher drug levels ofmetformin (p <O.OS) in patients also on 

· · glibenclamide at both the 1000 (M'I'D 195 pg/ml with 95~>4 CI of3.69 to 386 psfml) and· 
2SOOmg (M"fD 112 µsfml with 95% CI of6.2 to 218 µg.'ml) metformin dose levels when 
compared to patients at the same doses on metformin monotbeiapy (in the 87-2D study).] 

The major mortality wu seen in this population among patients who were not randomi1 ed 
to treatment with glibenclamide alone (p <0.01), but who were treated in opea-emollment 
with combination metformin-sulfonylur therapy. 

40Dubas TC ; Johnson W. Metformir•-induced lactic acidosis: potentiation by ethanol. Ru 
Comnnm Chem Palhol Phannacol 33( 1 ):21-31, 1981. 
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That death was not seen in patients randomized to glibenclamide alone but who took 
combination therapy in open-enrollment may relate to a major morbidity seen in this NOA, 
i.e. hypoglycemia. (The (1) selective self-removal of better controlled [glibenclamide] 
patients from open enrollment and the (2) decreased incidence of death in that ann fol­
lowed in open enrollment taken with the (3) highly significant increase in hypoglycemia 
seen with combination therapy suggests that hypoglycemia may be a significant contribut­
ing factor to the deaths seen in the other two arms. If this is the case than it renders 
somewhat less credible the sponsor's argument that the hypoglycemia seen in the double- .• ; 
blind phase of the trials was an ersatz function of the design which kept maximum • · '• 
sulfonylurea therapy fixed while only allowing titration ofmetformin.) 

Metfonnin appeared to decrease glibenclarnide absorption by roughly 25%. 

N.B. No other sulfonylureas - all of which have increased renal handling as compared to 
glibenclamide - had interactions studied. 

7.16.2 DRUGS (CATIONIQ SECRETED BY TUBULAR SECRETION: 
Studied: cimetidine 
Result: "significant increase in plasma and whole blood metfonnin levels" 

7.16.3 DRUGS (ANIONIQ SECRETED BY TUBULAR SECRETION: 
Studied: furosemide 
Result: increased plasma and whole blood levels ( 15-22%) despite unchanged 

urinary excretion and unchanged plasma half-life implying increasc:d filtration secondary to 
increased Km for secretion, i.e., competitive inhibition of secretion. There was a concom­
itant decrease ( 13-31 %) in the plasma levels of furosemide. 

There were 271139 or 19.42% patients with lactic acidosis [who had any concomitant 
therapy listed] taking furosemide at the time of the event. 

,.. •,,. I 

7.16.4 OTHER DRUGS: 
Studieci: nifedipine 
Result: increased plasma and whole blood levels despite increased urinary excre-

tion and uru:hanged plasma half.life implying increased absorytion from the GI. tract 

Studied:. 
Result 

propranolol . 
no interactions 

ibuprofen 
nc interactions 
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7.17 OTHER HUMAN SAFE1'Y DATA: 

Two major sources of afety informati '-:£ with respect to metfonnin relate to ( 1) 
surveillance and journal reports of lactic acidosis and (2) the UK Prospective 
Study of Diabetes (UKPDS). The UGDP data will be discussed as it relative to phe!lfor­
min; ilypoglycemia will also I>\! discussed relative to sulfonylureas. 

7.17.1 Metfonnia-Associated Lactic Acidosis (MALA) 
7.17.1.1 ThP- most recent data available from the Ukesmcdelswerket - the Swedish 
regulatory authority 

41 
- records 24 cases of acidosis and 19 deaths with 

metformin therapy. This translates to 0.12045 cases per thousand per year and 
0.09 deaths per thousand per year. The comparable incidence rate for 
phenfonnin-associatcd acidosis was 5.3 fold higher at 0.63838 cases per thousand 
per year and the mortality rate wu4.6 fold higher at 0.41825 deaths per 
thousamt per year. 

7.17.1.2 Joseph Lowenstein, a member of the DMEDP Advisory Committee in 1981, 
summarized the available ratio data at the timel6 for MALA and PALA (phenformin 
associated lactic acidosis) wodd-wide which ranged from 1:13 to 2:1 and 
believed that a ratio of I :8 appeared to be the most conservative estimate. At 
the time phenformin was withdrawn and based on prospective studies where 
spontaneous reports were tabulated retrospectively, FDA had calculated a very 
high but presumably likely •true incidence" for PALA in the United States of 5 
cases per thousand per year ibid. Based on this figure, a ntio or MALA to PALA 
of 1 :I sunested a reasonably likely "true incidence" of MALA ia the US would be 
about 0.6 c;••n mr tbouypd mr mr. Lowenstein calculated a mortality rate 
of 500A from the 18 deaths in 37 cumulative reports over the 24 years from 1968 
to 198i • amply confirmed in this review of 129 &talities in 2SS cues (S0.6% 
(99'/oCI 42.S ~o SB. 7)) of MALA reported to date (2194). Over that eu1ing 13 
years the repo~ rate increued almost sixfold (S.89x) by IOlllO 218 cues. (At 
any rate, 385(,000) x 0.3(deaths per tbonynd per year) would ll!Q•nt to l lS projected 
deaths per year from MALA) . · · . . . · ·· ·. ·. ;. · • 

4 lBenson L, Data from SWEDIS, Lllresmedclswerket. Uppal' 17 Nov 1993 

,. 

' . 
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7.17.1.3 MALA reports have been steadily increasing since the drug was marketed in 
1959. 

MALA Rapor&a Oftl' Tllfte 
~- World Hiik 

30 ! 25 
l 
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Figure 9 
7 .17 .1. 4 There does not appear to be dose-reponsiven<:SS in MALA , but rather a ~u. 
shaped" curve with increased frequency at both the lower and higher doses . 
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n(age) Age med'ormia 
dose glucose level 

••Total•• 250 65.39±12.3 22.07±27.0 2.604:l:l.8 267±225 

Men 107 63.90!:12.I 24.74±30.4 2. 709&&:3.3 2~13 

Women 143 66.51±12.3 19.IOt23.6 2.547± .. .2 273*236 

*DeceaHd* 117 67.0Zll.O 19.02:1:21.4 2.303t4.0 294+233 

Mea so 6!.98:1:10.9 265J+M.7 
• :-< 

2.427Z3.4 260:i:lll 

Women 77 61. 75:1:11.0 13.00:tlG.2 2.221+4.4 327±26'! 

*Survived* 123 63.11±13.l 24.51±25.6 2.912±3.5 244±2(5 

Men 57 62.l.t:J:l2.9 23.35:1:26.4 2.961±3.2 261±232 

Women 66 63.19±13.4 25.61±25.1 2.925:1:3.8 229±191 

7.17.1.51be 155 cases in the database current as of the advisory committee doa not 
indude the open label death, nor does it indude 17 more cases from the UK and 2 
more cases from Canada reported by Robert Turner at the DMEDP Advisory Commit­
tee meeting of 18 ~iar 1994. That database (of25S CUC!) provides the buis for the 
ensuing discussiotL 

7.17.1.6 As c:an be seen from some of these statistics, the •average" patient with MALA 
was 65.390 ±12.3 years old (999/o CI 63.4 to 67.4) 
taking 2.604 ±3.8 grams (~4 CI 1.98 to 3.23) ofmetfonnin per day 
for a 1275.880 :1:1870.36 day (999/o CI 844 to 1708) duration 
with a 22.070 ± 27 µgfml (998/o CI 17.6 to 26.S) mctformin blood lcvd 
and a 267.000 ± 225 mg/di (999/o CI 230 to 304) glucose level 
and a 4.625 :t.6.29 mg/di (999/o CI 3.19 to 6.06) c:rcatininc level 
and• i.Q53 ± 0.254 (998/o CI 7.00 to 7.10) pH 
and a 24.24 :i:I0.29 mmHg (990/o CI 21.9 to 26.6) pC02 
and a 8.65 :i:S.3964 mEq/L (990/o CI 7.50 to 9.81) bicarbonate level 
and a· 16.499 ±32.093 mM/L (99% CI 10.7 to 22.3) lactic acid level 
and a S0.800 ~.16% death rate (99%CI 42.6 to 59). 

Women with ladic acidosis tended be highly siguifiCMtly overrepresented (by 
14.4 ± 4.43% [99%CI 2.98 to 25.8)), 2.6 :t l.S6 years older taking 161 :t: 491 
mg/day less metformin with blood levels 4.94 ± 3.42 µg/m! lower, glucose 13 :i: 
28. 9 mg/di higher and a death rate 7 .12 ± 6.38% higher than men with lactic 
acidosis. 

Men and women c:ombined who died were sig11ificantly older (4.S2 :t I.SJ years 
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[99°/oCI 0.553 to 8.49)) than those who survived. Women who died were sigr.ificantly 
older (4.86 * 2.04 years [95%CI 0.826 to 8.89)) than women who survived, with highly 
significantly lower metfonnin blood levels (-1~.7 :1: 3.8S µg/ml [999/.C:I -2.63 to -22.7)), 
sigr..ificantly higher glucose levels ( +98 ± 39. 7 (9So/oCI + 19.6 to + 176)), significantly 
lower partial pressures ofpC02 (-4.36 ± 2.07 (9So/.C:I -0.231 to -8.49)), and somewhat 
lower doses ofmetfonnin (-701. :I: 693 mglday) being taken 

Of 140 patients for whom concomitant medfoation infonMtion wu provided, 91 ( 65 
::1: 4.03% [990/o Cl S4.6 to 75.4~9]) were taking concomitant sulfonylureu, 27 (19.3 
::1: 3.33% [~/o Cl 10. 7 to 27.9'/o]) taking digoxin, 66 (47.1:l:4.229./o (99% Cl 36.3 to 
S8.00/o]) were takjng diwoics (including amiloride, triamterene, spilonolactone, 
furosemide, and others), 12 (8.S7 :1:: 2.31°/o [99% CI 2.47 to 14.1°/o]) wer~ taking 
cimetidine or ranitidine, 14 (10 :I: 2.54o/o (99°/o CI 3.46 to 16.5%)) were taking 
calduml:hannel blockers, '1 (5 ± l.84% (99°/oCI 1.47 to 11.8%) had urinary tract 
infections, and 4 (2.86 ± qnso/o 991'/o CI (0.482 to S. 72o/o) were taking NSAID's. 

If this data is representative, it can be estimated with reasonable certainty 
that 35% (at leut 24.6% to at most 4S.4%) of patients with MALA (100- limits 
of99°/o Cl for concomitant SFU therapy) come from a population of diabetic 
monotherapy with metfonnin. 

("GP-normal" creatinina are <2 mg/di) 
(Elevated creatiJlina arc >-2mg/dl) 

(Mt'tformio) >-S (Metformio) <S Totals 

Etbanolics II 11 22 
Creatioine data 9 8 17 

GP-normal 2 6 • 
Elevated 7 2 9 

Non-ethanolics 60 41 101 
... Cnatinine data 43 17 60 

GP-nonnal 11 5 16 
Elevated 32 12 '4 

TOTAU 71 52 123 
Creatinine data 52 2S 77 

GP-nonnal 13 11 24 
Elevated 39 14 S3 

For some reason there is greater deficiciency of metformin drug level data and 
creatininc data available togtther in the same patient for those non-c:tlw1olic 

• 
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patients with normal metformin levels. 

For those MALA patients who have metformin blood levd infor:nation available 
(123/255), it was above nonnal (>=5 µg/ml) Ji 71(57.7:1:4.45°11) and normal (<5 
µg,'ml) in 52 (42.3 :I: 4.45% (99-Ai CI 30.8 to 53.81!'~]). Of these 123 patients, 22 
{17.9 :t 3.46% (99-Ai CI 8.97 to 26.8%) patiem. had a history ofei:bauolilm and 
101(82.1±3.46%) patients bad no such history. 

Cf those 22 patients with ethanol histoi:y, 11(SO:1:10.'79Ai [99'/ci Cl 22.S to 
77.5%]) had nonnal metformin levels IDd the other 11 (ume ~) had 
elevated levels. The patients with ethanolism IDd elev.ated motfoamiu leYela hid 
worse acidosis and significantly leu [CNS) respiratory conr-,.msation than the 
other. groups with a mean pH of6.87 :1: 0.31, a mean pC02 of27.99 :t 11.16 mmHg, 
and a mean bicarbonate of6.14 ± 4.96 mEq/L. Of those patients, the 6 who died 
had the very worst acidosis (p <.0.01) and the most (p <.05) CNS !cspiratory 
depression with a mean pH of6.7S :1: 0.31, a mean pC02 of31.5l ± 10.07 mmHg, and 
a mean bicarbonate of 4.80 ± 2.66 JT.Eq/L. The 5 alcoholics who survived had 
better ABG's with a mean pH of7 0l :1: 0.23, a mean pC02 of23.76± 10.94 mmHG, 
and a mean bic;arb1:mate level of 7. 74 :1: 6.40 mEq/L. 

Of the 22 ethanolic patients, 8 had creatinine levels< 2mg/dl (here defined as 
"GP-normal"): 6 of those hid normal metformin levds and 2 had elevated. 
metformin levels- a difference of SO :1: 21.7".4 [95% CI 7.S6 to 92.4%)). 

Of the 101 non-ethanolic patients, 16 had GP-normal creatinine levels: 
5 of those had normal metfonnin le..-ds L'ld 11 had elevated metformin levels- a 
difference of -37.5 ± 16.4% [95% CI -5.38 to -69.6%]). 

Of those patients with normal metformia and GP-nol'Dllal ereatiaiae !evels, there 
were 1i1nifiuatly more etbaaoties (611) than aoa-ethuolia (5/16) by 43.1 :1: 19.2% 
(9~% Cl 6.12 to 11.•%) ud Yiu-vena for tltoR patiellts with elevated med'ormio 
levels. 

• • .._ I 

Of those 13 patients with elevated metformin levels IDd GP-normal creatinines, 
there were sigificantJy more non-cthm'>lics (11) than ethanolics (l) by a 
difference of69.2 :l: 14.2% {95% CI 41.S to 97%). 

Of the eleven patients with nonnal tMltfonnin levels IDd GP-nonnal creetininea. 6 
wer'! ethanolics. These were sipifi.cantly more than the 2 e~hanolics fiom the 
13 patients with elevated ...-furm;.4 lewla ucl GP-oormal c:r.wtininea and by a 
difference of39.2 :1: 18% (9S% a 3.8 to 74.S%). Tbia sitaltion ii vicHaa 
for the non-ethanolica. 

How ii it that •ed'ormin levell wen iauaHd ia 11116 ••• ahaaolic:I widD 
GP-normal creatininea? Wu tabular seeredoa impar.;ted in tJaae patients? 

' 

.. ,- . 

...... 

.. 
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Only 211 etbuolic patieatJ had elevated metformin leveb and GP-normal 
creatiaiaa - a difl'erence u seen above(") of 43.1 :t 19.2"• (95% CI 6.12 to 
81.4%) •• \review of the 11/16 non-etbanolics reveals only the folio~: 

A) nifedipine, mcardipine in 2 patients 
• . cimt-tidine, spironolactone in l patient 

lor.p diuretics in 5 patients 
(jjgitoxin in l patient with dig toxicity (also on loop diuretic) 

B) UTI. pydunephritia in 2 patient• 

C) overdose in 2 patieuts 

or the 1-q noa-ethanolic patients with normal metfonnia levelt, 12114 had 
elevated creatiniaa versus 5111 who had GP-normal creatinines - a difference or 
40.3 :t 17."/% (95% Cl 5.59 to 74.9%). Bow is it the metformin leveb were not 
elevated in these patients mott of whom had abnormal creatinine cleannce? Doa 
this imply some l)'nergic effect of renal failure on lactic acidosis (as seen 
with alcohol) before 111etformin coaceatratiom elevate? 

Most of the events occured in the population (53n7) W.th elevated creatinines -
68.8 ± 5.28%1 [99°.4 CI 53.7 to 81.5%). This excess W&li enriched in the 39/52 
patients with ckvated metformin levels - 15 :t 6% [WIO Cl 56.8 to 38.5%}. 

There were 19/604 patients who developed elevated creatinines in open-enroi.ment 
and who had to be umoved from the study for that very reason. This is 11.11 event 
rhte of3.15% with a 99°/.Cl of 1.6l tc 5.46'%. 

=> Elevation• of pnevioualy normal crutinines into the abnormal range do 
occur while patients are on metfonaia. 

Lowenstein presented further data tbal metformin inhibits t~e escretion or an acid 
loadl' and that many patients with devated creatiaines at the time or MALA 
normalized after treatment. The Pharmacoloay omcer Reviewer has documented 
dose-related 111nyloid-cy1tic aepbropatby with associated mortality ia mice (see also 
Section 3.2). 

Women appear to be at increased riall tor development of and death from MALA. 

Consider\oa..two events oflactic arjdolis and one death jn tbe cljnig! trials )'ields an event 
rate of 1.76/lQQQ PYE and a death rate of0.88/IQQQ PYE. Thjs death rate js about 
threefold our~tc qfO.UlQQO P}"E26 In addition, both of these events have 
occurred in femAlc:s. Moroover, there were no episodes oflactic acidosis ascribable to 
patients taking pllCCbo or glibcnclamide monotberapy in the US clinical trials. 

,. 
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7.17.l The UK Prospective Diabetes Study(UKPDS)35: 

The UK Prospective Diabetes Study is a I 5-centcr, prospective, randomized, mterv.;!ntion 
trial of2,520 NIDDM patients aged 25 to 65. The UKPDS began in 1977 to detennine 
whether improved glycemic control could prevent diabetic complications together with 
their associated morbidity ar.d mortality. H diet tbc:rapy c.ould not lower the fMting 
glucose toi08 mg/di or below then patients w«e randomized to either placebo chlorpro­
pamidc, glibendamide, basal u1tralcnte insulin, or, if obese. to all of the preceding plus 
metformin. , 

.... 
This study noted m annual bospitll admjuiom rate of 4.4% of 262 obw patient• uposed · '• 
to metformin versus 1. 75% of994 patients ur.eqio~ (291 on diet alone, 187 on chlo­
rpropamidc, 212 on glibenclamide, and 304 on insulin)- an excess yearly morbidity of 
2.83% with 95% CI of this point estimate at 0.195% to 5.46%. 

7.17.3 Tbe UGDP Data17 

7.17.3.1 In the phcnformin ann of the UGDP, there were 33 non-lactic acidosis deaths out 
of204 patients enrolled into L'tat arm. Over the eight years of the study, this amounted to 
161. 76 deaths per thousand or 20.22 deaths per thousand per year. There were 27 
cardiovucular dellths or 132.35 deaths per thousand or 16.544 cardiovascular deaths per 
thousand per year. 

7.17.3.2 ir. the tolbutamide arm of the UGDP, tbcrc W\'t"e 30 non-lldic acidosis deaths 
out "f 204 patients enrolled into that arm. Over the eight years of the study, this amount­
ed to 147.0l'i deaths per thousand or 18.38 deaths per tho!waud per year. Tbcrc were 26 
cardiovascufar deaths or i27.45 deaths per thousand or 15.93 cardiovuod11r d".athi per 
thousand per year. 

7.17.3.3 In the in!t•Ju ann of the UGOP, there were 10 non-lactic acidosis deaths .lUt of 
133 pt1ticnts cnrdtcd into that arm. Over the eight years of the study, this amounted to 
75.19 d.-.aths pl:I' thousand or 9.40 deaths per tbousMd per year. There were 9 cardio­
vascular dcat!IS or 67.67 deaths per tbousmd or 8.46 cardiovu:ular deaths per thousand 
per year. - .... ' 
7.17 3 4 1n the placebo a.rm of the UGDP, there were 7 non-lactic acidosis deaths out <Jf 
64 f'tit>nts enrolled into that arm. Over tbf.1 eiaht years of the study, this amountCI! to 
100 31 deatba per thousand or 13.68 deaths per tbou11nd per yeu. l'bere we 3 cudio· 
vuw1 .... datba or 46.8& deltm per tN>.1•nd or S.86 cardiovuQllar dcetba J* t1K•1unc1 
per yt:lr. ' . . . 

'1.1.1.3.S .The excess total mortality of pbenformin owr placebo wu 6.55 deaths per 
tt.ousand per year. Assuming that metformin bu I/8th tho exi:a• mortUty of pbenf'or­
:nin, and that 385,000 patienu will be takina pbcnformio of whom ~ would come trom 
diet-alone, the excess total mortality over diet-alone attn"butlble to mctformin would be 
6.55 x 38S x 0.12S x ~ or 79 patients per year. (Thew c:ardiova'Odlr mortality of 
phenfonnin over placebo wu 10.68 deaths per thonurvl per year.] 

- -~- - I 

I 

I 
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7.17.3.6 The excess total mortality of pheufuiffib. over tnlhutamide was 1-84 de.l\ths per 
thousand per year. Assuming that metformin has I/8th the excess mortality of phenfor­
min, and that 385,000 patients will be taking phenformin of whom Yi would come from 
sulfonylureas, the excess total mortality over sulfonylureas attributable to metformin 
would be l.S4 x 385 x 0.125 x Yi or 44 patients per year. [The excess cardiova_•c11lar 
mortality ofphenformin over tolbutamide was 0.613 deaths per thousand per year.] 

, 
7.17.3.7 The excess total mortality of phenformin over insulin was 10.83 deaths per=" 
thousand per year. Assuming that metformin has I/8th the excess mortality of phenfor- · '· 
min, and that 385,000 patients will be taking phenfonnin of whom ~ would come from 
insulin, the excess total mortality over insulin attributable to metformin would be 10.83 x 
385 x 0.125 x Y. or 130 patients per year. [The excess cardiovascular mortality ofphen­
formin o\'er insulin was 8.083 deaths per thousand per year.] 

7.17.4 Comparative Risks of Hypoglycemia 

7.17.4.1 Campbell
42 

has calculated that according to SADRAC (Swedish Adverse Drug 
Reactions Advisory Committee) data, the difference between the attributable risk 
for mortality from MALA (Metfonr.in-Associated Lactic Acidosis) of0.0240 deaths 
per thousand per year and that from glibenclamide-associated hypoglycemia of 
0.0332 deaths per thousand per year was negligeable, i.e., 0.0092 deaths per 
thousand patients per year. This was based on 7 cases of MALA and 2 deaths from 1972-
1981. 

~'.17.4.2 The most recent data available from the Swedish regulatory authorities41 

r!lCOrds 24 cases of MALA and 19 deaths. This translates to 0.12045 cases per 
thousand per year and 0.09 deaths per thousand per year. This suggests an 
excess mortality of IV~ over that of glitoenclamide-hypoglycemia (0. 062 deaths 
per thousand per year.) 

7 .17'.'l .3 Fo11 the sake of argument, '3ant that for all practical purposes the rates 
are equivalent. Data from the NDA 

3 
show that 7 glibenclamide patients out of 

209 (3.35%) in study 87-2D reported hypoglycemic episodes as opposed to 38 
combination metfor.nin + glibenclamide patients out of213 (17.85%). The net 
difference of 14.S% attributable to adding metformin was bigbly statistically 
significant - 99"/o crs (7 to 22%). 

7.17.4.4 Lowenstein26 estimated US MALA mortality at 0.3 deaths per thousand per 
year. Assume that Y.t the 385,000 patients taking metformin will be switched from 

42Campbell IW. tdetformin and the sulfonylureas: the comparative risk. Honn Metab Res 
Suppl 15: 105-11, 1985 

43NDA 20-357, Volume I.I, p.02 000426, (Table 56) 
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sulfonylureas (SFU's), of which half again(~ x 38$,000) will be on monotherapy 
with the other(~ x 385,000) on combination thera11y. This implies a mortality 
savings of~ x 385 x 0.3 or 29 lives. The projected excess risk attributable to s1 ~fony­
lurea hypoglycemia would tben be 0.3 x ~ or 0.075 deaths /1000 PYE. Howe,•er, 
since the incidence of hypoglycemia in the i:-ombination therapy patients is higher by 
14.5%, it is reasonable to expect some comparable: increase in mortality. Campbell, 
himself'2, suggested a mortality of 9°..4 of the reported cases of sulfonylurea-induced 
hypoglycemia. The incidence of hypoglycemia in SFU-monotherapy should tbim be 3.333 
cases per thousand per year. Using the lower bounds of the 99'Ai CI of1°..4 for the attrib- ' 
utable dift'erm:e the projected incidence attributablf! t<l combination therapy should be • ~ ..... 
70 per thousand plus 3.333 per thousand or 73.333 ca..u per tbonand per year. 
Again using Campbell's figure of9°..4 for mortality yiei!h an estimate of6.6 
deat~ per thousand !'Cl' year. [This may be confinned by using Campbell's figure, 
and using the lowe.1 bounds of the 99°Ai Cl cf 7o/o fo; the attributable difference 
the projected excess mortality attributable to combir:ation therapy should be 
(0. 07 x .09) or 6.3 cases per thousand per yea.· which, when added to the 0.3 
deaths per thousand per year yields 6.6 deaths per thousand per year.] This 
amounts to 385 x 6.6 x ~or 635 deaths per y€:ar. Assuming Campbell has 
exaggerated the hypoglycemic mortality fivefold still yields 127 excess 
hypoglycemic deaths per year from combination. The projected acess risk attributable 
to metformin+sulfonylurea combination induced hypoglyce)nia would then be 6.6 x 
~ x 0.2 or 0.33 deaths /1000 PYE. 

8. DOSAGE AND INDICATIONS: 

The use of metfonnin, if approved in NIDDM as monotherapy, should be placed in the 
context oftargetable lowering and/or maintenaoce ofHbAlc to below 1°Ai within two­
years of initiation of therapy. 

[See MOR of John Gueriguian valuable mainly for some dose-ranging considerations. 
Nevertheless, lactic acidosis i.ppears even at the lowest metformin doses, particularly in 
alcoboliG\ Girrhotics, c.r others with synergistic inhibition ofNADH{H+} oxidation or its 
mitochondrial shuttling.} 

If approved, metformin should only be indicatcd in di•betica who are obese (BMI males . 
>=27, fcmalc&>=25). 

If approved, metformin should be absolutely contraindicated in patients with sulf'onylurea 
failure or_ in those who are t•king concomitant sulfonylurea therapy. 

If approved, metformin should be absolutely c:ontraindicate in patients with existing CHD 
or who are at any increased risk therefrom. 

If approved, hemoglobin Ale, crt.atinine, and electrolytes, blood pressure, and EKG's 

... - I 
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should be perfonned every 8 weeks. A line on a date chart (plotted against Ale) should 
be drawn connecting the before-therapy Ale to a value of '1°/o exactly 730 days (2 years) 
later. That line should never lie below the Une Alc=7 (parallel to the X-axis) or have any 
slope >O. Then: 

-If any two successive values lie above the line, therapy with metfonnin should be 
discontinued. 

If creatinine values increase above 1.5 therapy with metfonnin should be ceased. 
If any EKG changes develop. therapy with metfonnin should be ceased. 
If blood pressure elevates, th~rapy with metfof'!'rjn should be discontinued. 

, 
• ~J-

I! any intucurrent illnesses cL:velop, therapy with metfonnin should cease until the '• 
illness is completely resolved. 

If approved, metformin should be contraindicated in patients over age 53 (I standard 
deviatiorr below the mean age of patients with lactic acidosis). 

If approved, metformin should be contraindicated in patients whcse alcoholic intake may 
exceed I oz. on any given day. 

If approved, metfonnin should be contraindicated in patients with clinically significant 
depression. 

If approved, large black box warnings should appear for lactic acidosis, UGDP data, [as 
well as the findings within this NDA of significantly increased] death, EKG changes. 
angina, hypoglycemia, and hospitalizations. 

9. LABELING REVIEW: 

Not applicable pro-tempore 

10. SPECIAL CONSIDERATIONS: . . ... , 

l) The sr,ion.sor lias submitted an exceedingly poor application which has required extensive effort to 
integrate data in order to discover problems which should have been readily apparcnl The most revealing 
data is .0 be found in tbc US <11CD-auollmcslt study (19-lC-6023) for which a complete study report bas 
yet to be f!Mliztd or pihmitted (sec Section 7.3.3). 

2) It would have been belt~. perhaps, if proper dosc-nDging studies and motC mraningfu1 dmg-interac· 
lion studies had been required hc:forc NDA submission. 



NDA 20-357 -61-
Medical Officer Safety Review 

11.1 CONCLUSIONS: 

I) The UGDP Study27 suggested increased mortality, predominantly cardiovascular in 
nature, associated with phenformin monotherapy. The exce.~s (non-lactic acidosis) 
mortality was 6.55/1000 over placebo, 1.84/1000 over tolbut&.niide, and 10.83/1000 over 
insulin. This was over 1632 patient-years oflong- (8 years-)duntion. continuous expo­
sure (PYE). 

, 
'.?) This NDA has in its US trials 1136 PYE with more patients exposed but over relatively.:-. 
shorter-duration. and yet therein usocinted with metfonnin therapy can be found: ..... 

a) Highly significant ellcess mortality (+6.16 dut/Wli.100 PYE, p<0.01) in the 
patients randomized to metfonnin, and only in those patients randomized to metfonnin. 
particularly among the patients; with sulfonylurea-failure. At the end of the observation 
period the death rate exceeded 29/1000 PYE (see Section 7.2). 

b) Significant ellcess in cliniqlly mi>aningful EKG chanm (+7811000 PYE, 
p<0.05, see Section 7.7). There appeared to be somewhat of an excess in moderate to 
severe conductive and contractile dysfunction than the expected ischemic events in this 
coronary disea>e-prone population (see also Section 7.12.2). 

c) Hi2Jiiy significantly exces.1 hypoglycemia (+290 casall.000 PYE, p<0.01) in 
patients taking concomitant sulfonylureas compared with sulfonylurea alone (see Sectiom 

~ 7.4, 7.12.4) 

d) Lactic acidosis deaths occurring at a rate (0.1111000 PYE) which ll!proxi­
mates some of the estimates (based on '·~Pf['S) for phenfomri.n-associated lactic acidosis 
deaths in the US (0.90 to 1.05/1000 PYE) . 

3) The European NDA (Category U) controlled trials with less than 124 PYE bas mani-
' fested: ' 

Signifignt CllCHS apgina oectoris in pooled patients randomized tu therapy 
wittrmetfbrtnin (+32 casa/1000 PfE, p<0.05, see Sections 7.4.2, 7.12.2) 

4) The UKPDS with 786 PYE bas noted: 
. . . Sigif.,.•pt mrg ypual h•pltaJiletjop ntg in patients randt'miUJd to 
1nonotberapy with metformin compared to poo1od controls (+11 ,,,,.,,,,...,,OIU/1000 .• 
PYE, p <0.0S, see Section 7.17.2) . · . . 

. . 5) The patients at most risk of metfonnin-induced mortality in the US clinical 
trials appear to be the.JC with sulfonylurea-failure (see Sectiou 7.2.12, 7.15.2, 7.16.l). It 
is difficult to sort out the precise mechanisms which may underlie this association. The 

44Lowenstein, Loe.Cit, 11.128 (reports estimates of 1.8 to 2.1 cases/1000 PYE) and 50'AI 
death rate is estimated on page 145 
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University Group Diabetes Program27 (UGDP) showed significant excess mortality 
independently in both the sulfonylurea and biguanide arms - but no study was 
made of the potential additive effects of the two classes of medication taken 
simultaneously. The significant excess mortality displayed by the combination 
therapy among patients with sulfonylurea-failurti in the comparatively 
well-underpowered US trials may, indeed, be a timction of this additive 
phenomenon. Any benefits obtained in patients with sulfonylurea failure - increa,o,ed 
compliance(?<'"' delay of insulin therapy), impn>ved control. decreased treatment emer-
gent sustained hypertension in whites - are far outweighed by the above risks. Therefore ..,' 
this population of 1ulfoaylurea-failura aad/o:r 1ulfonylure.a coacomit••tl certainly · · '· 
ought to be absolutely excluded from any indication. 

6) Should this drug be approved for onlv obese diabetics wilh dietary-failure who are 
not taking concu"ent thercgzy with sulfonylureas? 

l) Pro: 
a) The savings rate for deaths due to ESRD would be 0.08/1000 PYE. (see 

Section 6.2.8) 
b) The savings rate for blacks due to ESRD would be 0.33/1000 PYE. 

(see Section 6.2.10) 
c) None of the deaths or hypoglycemia occurred in this population. (see 

Section 7.2.9) 
d) A registry i:: likely to be in place to improve the detection of any adverse 

mortality 

2)Con: 
a) EKG changes were significant only by pooling across both populations 

(see Section 7. 7) 
b) The si&ilificant increase in hospitalizations in the UKPDS 

was demonstrated by j•Jst this monotheragy population (see Section 7 .17.2) 
c) It can be estimated with reasonable certainty that 35% (at least 24.6% 

to at rr.ost 45 4%) of patients with MALA come from this population of 
diabetic nwn(?!heriij!y with metfonnin (see Section 7.17.1.6) 

d) The savings in blacks may only reflect a sampling error with a popula­
tion manifesting poorer glycemic control at baseiine (see Section 6.2.14) 

e) The UGDP Study showed increased total and cardiovaSC!dar mc•rtality 
in a similar populr.ion treated with phenfonnin nronotherapy (see Section 7.17.3) 

f) The projected mortality ofmetfonnin in this monotherapy population 
(estimated at 20.2 deaths/1000 PYE) amongst a background estimated at 16 deaths/1000 
PYE (see Section 7.17.3) is 3Uch that not only would 10.QQQ metfonnin patients h;lve to 
t.~ registered- but so also would 10.QQO ofthejr matched controls in order to detect a 
difference in mortality of 42 patients per year with 95% CI of 5 to 80 exre&" deaths/year. 
The logistics of accomplishing this might be a bit cumbersome. 

g) The excess mortality seen in the US trials is still highly 1ignirac1nt 
(12.4 excess deaths/1000 with 99'% CI of0.4 to 24.4 excess deaths/1000) when all 
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metformin-randomized patients from both oopulatiop11 are pooled against all pa­
tients randomized to a control 

7) This morbidity anc:I monality information was not available to the advisory committee 
when it recommended 111prova) ofmetfonnin on March 18. 1994 . . . 

8) The burden of proof in removing phenformin from the market for "inuninent hazard", 
according to the Administrative Law Judge at the time, was that FDA 

-need ollly raise 1ipif'acaat doubts 11 to the prior 1bowia1 of safety. Once 
this threshold burden ii met, the manufacturen are requind to prove the 
safety of pbeaformin. 

4
' 

This threshold has been far exceeded already, and we are only considering approval. The 
burden is now upon the sponsor to "prove the safety" of metfonnin in any given popula­
tion. 

12. RECOMMENDA 'I'IONS: 

The simplest, safest, and most expedient solution is for non-approval. 

~ 
Medical Officer 
Apr 18, 1994 

20 ·•-;.,, 
-.) ... ' 

HFD-510/20-357/Fleming/Gueriguian/Innerfield 
HFD-51 O/Chiu/Y sem 
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HFIM26/Hunt 
20-357.rvw 

45Federal Rcgiaa", 6 April 1979 
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DllEDI' 1-sioru of MALA (lletf.-lft·~l8ted Uctlc Acldosl•> thru l/9/94 ·6· 

DES II Ix Dur'n 

llfl , D•th Cr ,,.. pal2 llC03· Lectat• SU Dost lnDrta Ate CoStart ,_ .. IWfltl Loe 
' ...... . ..... ......... . .... ·•··•····• ............. ........ . .. . ........... . ............ ... . ......................... . .................... 

-~·--·~-----·-··········· ... 
' clehydr at I on; 

... troent•r!tla; 
• urln11ry trec:t 

Infection: 

IC*·2 2.0000 7.030 J2.591tT32 a.soooooo tl.000 5475.00 67 ecldosl1, tactic; 11l lbencl•lcle Aann I et al, Fr 

m.t4 11n1lot1rai>h'f; llNJtla; DlatOIClll:a 

c-: coronary artt r,< \1:2'1·2'7, 1977 

dlaean; 

h-lalysla; 

t.Y!'Ofjl ye•\ a; 

/G8A·2 6.640 1700 1460.00 JI ec:ldo•I•, tactic; L~t H et al, Ann fr ,. 
m.68 Annth IHnl• 6:11•94, 

t'87 

/'167 0.9324 ;.·~ 22.4000000 7.6271123 2.sao 49 abdcmlNI p1fn; UTI <• .. tfon1f n> ·• ,. 
11eldosla, tactic; ICUt• ,._, f allure 

aatll<"1la; 

h.-cdl1lyl1I; ren1l 

f•~ lure, ecvte; 

t.Cllll'aO t enc•: 
techycudla; urinary 

tract l!'lfKtfon 

""" J.5000 7.11'0 26.0000000 9.2257142 52 ebdcmlnal pel!'I: c I proflbnta; E. coll aeptlc•I• of ,. 
acldo91a, ?lectlc; 11\lclulde 1-~oe-nltal origin 

CCIII; po\ydlpsla; 

polyurh 

. 
/549 2.zooo 7.JIO 5.700 i~JXI 60 acldolla, tec:tlc; 11 lbencl..tC. • Hx • .. r1- psychiatric " / 



llllEDf' leper~• of llALA (lletf-ln-Aa«l.ted Laetlc Acidosis> thru 3/9/94 ·1· .. " Ill Dur111 ... OMth Cr pH pClOZ llC03· L.ctate lex r- In D8YI Age CoStert Ccrll: b ttwf 111 Loe 
• ........... ........ . ........... ..... .. ............ .. ................ .. .......... . .. ............ .. ........... . .. 

··~·················· ..................... ····-~··········-~·y····· 

' ct.llydrat I on p!'Oble•!l!L • 

. I 

/415 7.IOOO 7.010 21.1500000 s.z14Ji11 21.000 61 ..:fdolf•, ~.~t;c.9 rt•ete:!d9; -.IQO tet1reulon of red Flt 

acute r-l •·•thyldapa eel l mtf°""'" content 
Insufficiency: a{i.ttr ~\e\f$;• ft>r ~ 

"-dlal}'lfa; CClllMCUtlve da\--a: 
-..ry, orth~lc; .._,..,,_ofp\-

11et•11r11111 al9'111tl!!11 

follOlll"I dlalyala ......... 
/OllA·Z 6.IOO 9.SOOOMO 1.4099)79 25.JOO tS0.00 9bclcelNll 119ln tteboul A, Thesis !lad Univ Fr 

cm • .u (LUC7); ecldoals, llf'ltn, 1919 

lectlc; ~irla; 

asthenle; dl•l~2••. 

perlt-l; dlar,"llH; 

cir..~: -!ting 

/OllA•Z 10.500(, 7.200 t9.0Gl!OOOO 7.2077'5!.7 12.000 62 acldos!a, lectlc; aiar,...trer 0, fl 

112.!6 
. brlCly<;ardla; OflljllllltlCI Z09:J1, 1978 

hypot-lon; 

~tlon: 

potypnee; lhock 

,,. '.Cl!OO , .JOO • 16.000 64 ...._INll 111tn; allopurinol; ,._. .. 11. l'HponM p tR 

.cldolls, tactic; \:\:r.f~!M! heodfalyt\a 

Nlj:o;~'f!lhy; CYAi flll'Onmfda; 

"-dlalyala; •·•thy\ dopa 

otl~la: ren1t 

failure; 1"11lltl"I: 

llM·Z s.ssoo '·"° 2'.'.tnaa~·o 2.6"14J6 tJ.200 6.CO ecldoel&, lactic; . Chaloptn .II •t at, Arch Fl 

cm • ., "-dl1tyal1: r-1 'J. • lllt !lad ,44:203·5, '* 
I 



DMEDP leport8 of MAU (lletfor11fn·Ae-teted Lectfc Acldoafe) thru 3/9/94 ·8· 

DES t/ Ix Dur•n 

llfl t: De•th Cr .,.. pC02 HC03· lcc:t•tio Sex Dose In Deya Age Coste rt Cone Ix .... , ... Loe 
' ···-·- ..... ........ . .... .......... ............ . ....... . .. ........ •••*•••• ... . ..................... . ................ 

··---~·-················· ... 
' fal1"1'e, chronic, 

•I ld; shock 
• 

/4711 11 .4GOO - ecldoals, l11Ctlc; gllclulde .. tfo .. tn discontinued FR 

c1rdl 11vHcul1r 
coll•pee; renel 
f•flure; sepsis 

rm. ~.7639 6.990 31.0000000 7.2677503 20.800 66 1cldolls, l1ctf c; •florldl; During hosplt1llzatfon In FR 
deh)'dretf on; dlgoxln; 1990 fo>r haorrheglc CVA, 
hetnodl•lysls; 11llcl11lde; 
hyperosmolar; h)'droclorthl1zf 

de; Mnnf tol 

/OIA·2 9.0000 6.780 20.7539132 3.0000000 14.400 TlO.DO 1bdolllnel peln; l•rbere .IC et 11, Sell Hop Fr 

032.47 1Clclolf 1, l1etf c; P1rl1 57:11•12, 1981 
lftlfography; CON; 
obtirdet I on; 
perltone1l dialysis; 

polypr>e•; 

/607 1.1100 6.800 17 .5792360 2.6607251 13.000 67 1bdolllnel peln; Ur1t1r1l tu.or. FR 
1cldolls, lactic; Creetlnlne 2.5 on 
hypocelcllftle; edolssfon but wes 1.1 
hypc11119nes•l 1; 1ft1r left neprec:tcony. 

pulmonary edetne; 

renal Insufficiency, 
1cute 

rm 7.4370 6.950 18.7111291 4.0000000 13.100 1460.00 1clclolls, lactic; eltlzlde; Hx breast C1 c surgery on FR 
CCllWI; hllft0dl1lysl1; blsoprolol; 11/25/91 ·> ICU edolsslon 

ketonurle; shock ceptoprfl; c enuri1 8fld shock on 

gl lbencl•I~; 12/3/91 

hydrochloi'th4.; 
I 



mEDP Reports of MALA (lletfOl'llln·~l•tlCI lectlc Acldotlll) thru 3/9/94 ·9· 

DIS I/ Rx Dur•n 
llfl • Demtll Cr pll pCOZ ~CO:S· Lect1ta sex Dose In Deya Ate CoSt1rt Cone Rx llevlw • Loe ...... ..... . ...... . .......... ·········- ....... ... ........ ........ ··- ···············-··-·· .........•..... ···---~---··············· .. . 

/GIA•2 

052.57 

,.,. 

/OIA•2 
052.62 

1147 

1 

. 
2.4420 6.640 t5.1419J11 t.700Cllbi 23.llOO 9125.00 

2.ZOll9 7.240 26.9153477 11.2201844 7.600 

s. 1191 6.630 17.1790IS7 1 .8000000 18.420 7.00 

6.1'50 24.0000000 J.4000000 

68 ecldo9l1, lectlc; 
com; de•th; 

dellrh•; hep.tic 
fellure; 
hyperthyroldf 11111; 

lhock; 

69 ecldolls, lectlc: 
englogrephy; dylpnee; 

renel Insufficiency, 
ICUtl 

70 ecldolls, lectlc: 
cOIR9; dfarrhe1; 

h-t-11; 
h111Ddl1lyai1; 
polYJlM•: r-l 
fatture; utc•r, 

and1nal; urinary 
trect Infection; 
_,ting 

71 ecldolls, lectlc; 
coa; dyspnH; 

hypother11f1; ahock; 

-Ide; 

1l~•lde otMnhendler G et el, Ann Fr 
Fr Anast~ Rl!ellla 
2.3s241>,t983 

ecetyldl1ltoxln leul'Oplt~lc ulcar, eortlc FR 
; bufl~ll; st-ls, Ml, p.11-.ary 

dlltlai•: hypert-lon 
furoa•lde: 
prapecet-1 

DllMl M It 1\, Forua .. FR 
eta et euocletlona 
frlMClll .. d'eneath .. le et 

l'ftlllmtlon chlrur1lcel•, 
Perla, 13·16 Sep 1984 II 

Lei,., .ID et al, l• Pr .. •• 
llelllcel• tl: 2511, t984. 
Ref 11 pff•>7.15 I TO •reu Ref tlZ ph·>6.88 

ITO 

1lualNa hypert-1 on; obes I ty FR 

phos!lh•t•; 

dlh~1l11lne; 

fur-lcte;. 
'J. 1·111tt!!yldapl .• 

; 
• 



l*EDP Report• of MALA (lletformln·Aaocl1ted LICtlc Acldolfl) thru 3/9/94 ·10· 

DEi II Ix Dur•n ... , D•th Cr pll pC02 KCD3· Lect1te Sex Doti In Days Age CoStart cone ax ReYlew Loe 
• ......... ·-·-- ............ ········-· ....... . .. .. ....... . ....... ... ············•········ ................ . ......................... 

/333 II 1.1800 7.350 • 'a. 900006o 5.300 F 1700 ao acf~:f :, t9et1c; 6ltlzlde; Cl:••Fooded to changeover FR 

deprnalon; 
• ' captoprH; to fiwullnl 

circulatory failure; dl901tln; 
eth-llam; 11 lclazlde; 

hypertension; meprcbeMte; 

spl ronolectono 

/902 a.0586 1 .200 17.000 1cldoll1, l1etlc; l/P Venography FR 
englography; 

arrhythmle, 

1upr1ventricular; 

melena 

1522 4.500 120.00 83 1cldosls, l•ctlc; dlgltoxln; no cl lnlcal ayq>t ... FR 
enallPl'H: 
fur-Ide; 

gllclazlde 

/445 85 acidosis, keto; gl lclezlde; sick 1ft1r llsAID'• for FR 
dlarrh••: vomiting meprobmit•; 1rthrlt11 

p1r1flut11lde; 

pentOJlYFllY\l I ne 

/553 7.SODO 7.240 10.0000000 6.700 2500 1500.00 82 1cldoll1, lectlc; dl110Jtfn; Diarrhea 'I 2 welts FR 

-r1xl1; bowel gl lbencl•lde mr1tlon ·• •partial 

obstruction; bowl obltructl on,• 

deh)ldr1t I on; deh)ldratlr.n, and enurla 

dlsrrh••: •> Sll'\ler'I hypoglycemfe •> 

htlllldlelysll h~lalyal1 > f11YOr1ble 

oute~, 

. 
13¥1 , .2900 7.360 27.0000000 14.8388415 5.800 2550 839S.OO 42 ecldosls, lectlc; Insulin; '/. , depressed IDOM ( 7) FR 

/ 



DllEDI' Report" of MALA (lletfDNln-Auocl•ted Lectlc Acldoela) thru 3/9/94 ·11· 

DH t/ ltJI Dur 1n 
llR t D•th Cr pll pC02 HCOJ• Lect•t• Sex DOH In D•ts Age CoStlrt Cone ltJI Rwfew Loe 

•••••••••. •......... .•....• •.. ........ •...•... ... ••&••················ .........•..... ····--··················· 

/OIA•2 

cm.65 

/344 

/151 

!*·2 
cm.26 
•• 

i 

. 
• 

12.000 

7.280 JJ.4500000 15.0834260 a.ooo 

7.400 20.0000000 2.eoo 

J.0000 7 .J20 J1 .9227278 16.0000000 z.soo 

' 

suicide •tt...,t; 

1095.00 56 ecldosla, lectlc; 

hlllOdl 1 l YI fa; 

4380.00 6B mbdalllnml pains; 

ecldoela, l1ctlc; 

._le: dl1rrhH, 

chror1!c; falling; 

COlll1 dyapnea; 

hypoglycMl1; 

hypoth•rt1I•; 

' 

k1tor1urf 1; ll)IOClrdl1l 

lnf1rctlon; nmuae1; 
pulllCINlry Infection; 

wef 8'1t loea C23k9>; 

-ttlne 

72 mcldosl1, lmctlc; 

a.oo 76 ecldosla, lectlc; 

9"11109rllflhy; llLll' I 1; 

he.>dt1lY1ll; renal 

f•llure, ~rite 

pmtlent on Insulin+ 

•tfor11ln for 23 yura 

llio took 40 tlbleta of 

•tfort1ln 

Lllltlert H et 11, Ann Fr 

Anffth Reenl111 6:M·94, 

1987 

FR 

chlor0t-lde Hx dllbetlc retlnc.;i.thy, FR 

gl lb9ncl•lde; 

•·•thyldopl 

• 
~ , 

/ 

Ml, COPO, peripheral 

neuropmth•f. 'lesponded to 

blcarbonl.tn end switch 

to Insulin 

f-abl• rnponae to 

switching ltJI to 

bettflUONX lll'ld d/C 

•tfort1ln 

FR 

Prlnanu J et 1l, Ann Med FR 

fnterne:1ZB:173·1T7,197a 



llllEDf' aeporte of lillU (i..tfontln-U-latecl Lactic Acldoela) thru 3/9/94 ·12· 

Off" lbc Dur•n 

llfl' Death Cr pl pC02 HCOl· lec:t•t• Sex Oon fnDeys ,. .. CoSt1rt Cone b Rwlew lac: 
• ............. ......... . ................. ........... ...................... ... ................. ............ . .. .. .............. .. ............. . .. . ................................... ... .............................. .. ......... ~·-·····-·········· 

nsa • 4.6600 7.050 tl.3000000 • S.S300obo 4.200 r 2550 76 .clcloals, lectlc; 11t lberocl•lde ereatlnft111 106 wtl/l • FR 

. hllll0dl1lysls; shock, l.1ll 1fra 1982 
• (f.votllbl• o.rtc- p 

f!lllOCll•l)ISllJ 

/O/M·2 f. ffOO 7.2.40 2$.0000000 t0.4Z01'74S t4.000 +++ 80 tcldosls, lectlc; fur09•ld9; Lalau et at, rntenaf .. FR 

032.87 1n11I ograplly; 11llchzlc» C.re Med 13:383•387, 1986 

hlltlOdlalysfs; noN11&t 

r-l fll'oetlon 

1336 7 .240 25.0000000 I0.4ZOOOOO 5.900 1825.00 11Clcloals, lectlc : gl lcl&ZllM: FR 
qln1; ql09taplly; digollln 

art•rltl•; 

helperesla, fecal; 

hemcdlalysl1; shock; 

/761 1.2987 7.470 27.1000000 '9.3374352 4.300 81 8Cfdosla, ltctlc; bufla.dll: Hll ratlncptthy, HT, ASPVD FR 

hthenla; c:lonldlne; 

dehydration; 11l lberocl•lde; 

hypokal•la; lr>dai-ldlt; 

hypon1tr1111I 1 Nftldrofuryl; 

r'lfcardlplr. 

13" t .8600 7.400 ta.0000000 :S.200 3000 71 acldosla, l1ctlc; ec~cwrol: llypert-lc:-.; fR 
arrhythll! a: colf1tln: ltyperlfpfdmla: hnl't 

prothl'Ol!Oln time dleoxln; f•flura 
fncreued fenofllnt•; 

111 h:ltzlda; 

··•tllyldoflia 

tm 7.6000 1$.0000000 6.300 3~00 1095.00 sa acidosis, lactic ; ceptopl'll; 
• 

Olff~:rd1d to perltonul FR 

INll'ta; partlysla, eyclothlulcU; , dlalysl1l 
I • 



DIEDI' leport• of MALA (Metforaln·Msocl•ted Lmctlc Acldosl•) thru 3/9/94 ·13· 

1IU ., Rx Dur'n 

llfl. DNth Cr pll flCG2 MC03· LICt•t• Su Dose In OllY8 Age CoSt•rt C-111 , llevlew Loe 

····~· 
..... . ....... ..... .......... ••*'······· ....... . .. ........ ·······- ... ••··••·······•······· •••4••········· ·····-~-----············· . .. 

' foc•I: perlt-•1 11l lcl•1fd9; . dl•IYll•: shock; ' trl-•r.w • -
/llM·Z 4.2846 7.140 42.IOGOOCO 13.9059216 12.700 ... 62 1Cldoll•, l1Ctlc; L1l.u It •I, Intensive Flt 

OSZ.16 hecnodl•lYll•; •epsl•; C.re Mid 13::Sa3•387, 1986 
shock 

rm 7.ZW 26.Jl76062 11.2000000 12.700 7300.00 1Cfdolf1, l1Ctfc; t:ufl Wllldll: f-rlbl1 response p FR 

91111 I ogrephy(?); clonldln11 h.-idl1lY1ll 

coll1PS•: f-f fbr•t•; 

h.-idl1lyal1: 11lencl•ld9: 

ollllOlf'All"I•; renel lor11..,_ 

flllure; shock; 

11lc,r, 111: 

. /Jllf 12.5000000 65 1Cldoll•, llCtfc; clonldfne; flW'At-fon, h•fpllllll , . . 
dl•rrh .. fur-I elm; •-> r•poudlid to 11/d, but 

h•IDpll'ldol; 11PP1rently replecld on 1 
pll..,.rbf tel.: tlblet/drf (1150 111> 

pruoef n 
;: 

1121 6.6045 1.m 11.J4oom 14.0000000 9.000 67 mbdcmlnel psln; 1llcl.at•: •-rid p dl•lyal•, die FR 

mcldosla, l1Ctlc; lor•z.,,..: •tf0t9ln, end 

C-1 dhrrhH; loper•fd1; dflC-ll"f/rel!IOYlll of 

~I ulcer; t-IMt1zec.l!111 .... t•t•l c•lculus. 

hlMt .... I•; renel 
. fellure; ureterel 

c1lculus 

JGIA·Z 15.000 4500 730.00 511 acldollt, l8Ctlc; Robert et 11 Fr 

CDZ.4 c1rdl ovucui..r . 
dlaeeae; renel 

-~ 

' I 
' 



DllEllP •-t• of llALA (lletfoni'.n-Auocleted Lectlc Acidosis) thru 3/9/94 ·14· 

OU flt Rx Dur•n 

..,. ' Dee th Cr Pl• peGz HC03· Lect•t• SotX Do .. In D•ya Age CoSt•rt Cone llll ........ Loe 
• ...... ..... ......... ... .... . ......... ........... ······· ... ......... . ....... . .. 

··················~·· ····•·••······· ............................ . .. 
l f1llure (llOder1te) 

. 
/612 1.01r1 7.490 23. 91183289 11. 7827'9'39 :sao.ooo 7650 1.00 16 ecldosls, l•ctfc; al th Ide; Given bicarbonate a!'ld Fl . 

l~tlon; suicidal apt ..-lect-; levege on ednl&1lon; 

~eature cl•tldlna 

/799 7.360 36.3915031 20.0000000 3. 130 12750 44 ecldosh, mild; ~fluorotX; 4th suicidal Ingestion FR 
suicidal Ingestion dexf enf I ur..t na 

; doxycyc\lne; 

endotelon; 

erythrllll'Cln; 

fl oct1fenl ne; 

mlneprlna; 

nffh•fc ecld; 

phlor09\uclnol; 

rflWltedlne; 

trltoquel Ina 

/Oll·2 6.980 25.000 15000 D.25 83' acidosis, lactic; cl•tldlna; Ryder REJ Ir J Clln Prac Fl 

032.13 Ingest Ion, auldcldal gl fbencl••de; 51:229·230, 1984 , 
laonlezlcle; 

rlfmplcln; 

/1174 7.540 36.0000000 11.8929596 1.400 25500 41 acldolla, lactic; ~;aoee. Fl 

IUlcfda\ ett-.it; 

/742 0.9990 6.630 17.1790l37 1.aoooooo 14.250 " 54 ecldoll1, le:tic; al tlzlde; Durlne llospftalfutfon In FR 
ethanol 1111; benfluoru; 1990 tor h-rrhagf c CNA. 

hypothe,.f •: ;l lbencl•lde; 

ketoacldosla; 1hoc~ en1leprll; . 
l t;?rai:olam; ., 

I . 



• 
"' -• 

" -ii ... 
I 
j 
I: 

l 
i ,. 

• • ! . 
• • • • • • • • • • • I : - . 

~ : •. : .. 
• • • • • ' 

• • • • • • • • • 

I 1 
• • • • • 
• .f : 
• 

c I!. : - .. i 0 : .= ~ • 
• • • 

ii • 

' ... • • • 
Ii • • 

• • • 
ti • • 

• • I. : • 
• • • .. . .. . • • • 

fj : 

J : i 
I ~-= · i I i 

•• .. -.. g ...... • ... .. c 
- fi - 0 .... - .... J.:; 
!:.~l•'i: 

J\jj~j 
aj-0 ... 1 

• • I 

I 

.. 1·· • -.. -u ... 
';:; i .. .. 
¥ ... i. - ..... :;: _ ... - I . -. - - -·-•u a"E ·1-1=11-1 
! ili!:t ¥ ...,_ ....... 

8 • 
£ -

! 
• 

'° -
! • ... 

§ 
..; 

.. • •• 

" -•• !; .. ! ... - -c fJ • ~ 

-a.¥~ .. 
- r: i 

- ' 0 -i! ..... 

I iii 
Jt 

I -• ... .,.. 

I 
lei 

~ 

-.. 

, 

.. ,, ... -.. .. -c: .. - x l-



DMDP lllflOl"t• of MLA (lletf-in-~-••ted uctfc Acfdosl•> thru 3/9/94 ·16· 

DES II Rx Dur•n 

Mn. D•th Cr pll pal2 NCOl· Loct•U k.: Dose In Dmya Age CoStart tcnc 1111 lwfw Loe 
• ····-··· ····· .......... ·····--··· ....... . .. .. ...... _ ········ ... 

···············~·-··- . ............... ••....•.................. . .. 
l dlerrh•: flushing; 
. IWHi. i .~:~ vo.91 ting; ~ 
• -

. /OIA•2 4.0DOD 6.9DD 20."'2521 4.00000DD 6.SDD 100C 74 ocldosf 1, :a~tlc: Prf n1eeu J et el , Nri Med Fl 

m.26 qlogreF'hy; .,..,rla; ln~~:121:173·177,1971 

CVA; h~rt-lon; 
peritoneal dl•ll'SI• : 
rr•l f•llure, 
llOder1ta 

/550 0.3000 7.4DD 34.00DODOO 22.DDOOOOD 2.0DD 1500 3650.00 65 ?ocldos!1; •I lopurlnot; Hx nl ocetosc•t•t• Fl 

dlhydretlon; captoprll; 4.5 _., •• (2.5·6.5). 
9l011erulonephrltla, ceF'h•l oeporl n: Ill. I· hydoxybutyrata 24 
proll feratfve: gllclazlde -111•1 (20•30) 
hypothtral 1: ' 
neurotrophlc ulcer; 
obtundatlon; •kin 
Infection • 
7'st~~tococc•l; 

/08A·2 6.940 14.000 1600 2555.00 78 ecldosl1, l•ctlc; Mfrouzt et al, ll:)W. Fr 

032.9 cardf OY111cular Pree .. Mtdlc.5:1004,1976 
dlaH11t; rensl 

failure; aapel• 

/08A•2 5.800 1700 730.DD 43 ecldosf 1, lactic; Lllltlart ff at al, Ann Fr Fl 

GSZ.75 Anasth lean!• 6:88·94, 
1987 

/515 0.9DDO 7.370 21.0000000 4.9DD 270.00 52 acidosis, lactic; c lorazopeta;. Katosl1 et onset. Fl 

nthenle; 11Y11l1les doxepln; ·1. ·· • lletforaln, doxepln, and 
I • 



DllBll' 19pat't• of MALA (lletf-ln--lated Lactic Acidosis' thrv 'J/9/94 ·17· 

DU '1 1tx our•n ..,. . Death Cr pll pClllZ llCO'J· Lactate Sex D- In 08'1'9 Age CoStart Cone ltx ..... , ... Loe ...... ..... . ....... ..... .............. ·········· ........ ... ·-·-···· ........ ... •···················· ---············ . ••...•.................. 
' . 

gllclazl•; clor•z91111t• dlscontl...cl . • Yllproate •> llOl'llallz•tlon of • 
lact•t• level• 

/OllA·2 2.aooo 7 .1111 15.00IDOOO S.3223079 s.soo S.00 S4 acldoll•, lactic; leboul A, Thn I 1 Med Univ fr 

m.u angiography; c- Jlantea, f979 

b vigil; dlelysls, 

p.rlt-•l; 

hypot-lon; r-l 

f•flur• 

/m 0.9000 7.J10 15.2000000 s.ooo 59 acidosis, lactic; ac•tyt .. lfcyl•t ? •lcohol •> .. lt•tlon FR 
.. I tat Ion •of lysine; 

p.ntoxyphyll lne 

/YJ2 U.0000 6.840 7.150 61 abdcmlnal pain; tf-.bl• course p FR 
acidosis, lactic; "-dt•trsl•l 

Hrophegle; -real•: 

- vigil; ; 
dl•rrh••: dyapne•: 
tiypert-lon; ltlclany, 

•trophic; nausea: 
putmneryedam; 
..-wt calculf; r-l 

llllllfffcl-r; 

/1115 7.J20 Jl.4000000 11.1929596 Sl.1CO '2 acidosis, lactic: dlflbllrbamt•; llood alcohol - 'J.22 fl 

c-; eth-11• flbllrbamt•; 1/1.. AIG'• ? •fter Ix. 

turoumf•: 
gt lt.nct..t•: 

nltrez r ".( . . ~ 

I 



..., laporta of MALA (lletforllln-Auoeleted Lactic Actdo9l1> thru 'S/9/9'. ·18· 

.. " Rx Dur'n 

.... ' Deeth Cr pll pCQZ HCOJ• lactate Sex Doae iii ~eya Ate CoStart C-Rx levlew L:ic • 
~--······· ·······~·· ....•.•...... -···· ~--····· ·-· .................................... •••••·•··••····•···•····· .. . 

/513 

. /OIA·2 
cm.ea 

rm 

.. 
/GllA·2 

~ 

• • 
4.7000 7.200 19.0000000 l.DDDOOOO 

1 • 221C 6.840 17, 2000000 2 .82097'99 

2.2755 7.'SOO 29.oaoaGOO 13.8803!65 

6.940 

7.150 

5.790 

8.700 

phenobarbital: 

, ur-..'!!dll 

5475.00 64 aclcloal1, lactic: 

dollydratll>!I; ketosis 

.... 68 ecldo9l1, lat'!!;; 

com vigil: 

hlll0dlelyal1: renel 

fellure, acute: 

ftellhroltthlesta; 

pyelonephrltla, 1cute 

8ftd chronic 

1825.00 69 acldo9l1, lectlc: 

.,_II; ethMOllSll: 

?hopet:r .... 1 

ayndrt;dll; pleur1l 

1ffv,1I-: lhock 

2190.00 71 ecldo91•, lectlc; 

gl I cl a? Ide 

fur-Ide: 

gllcl•zlde 

11111111.11 

~1111 

hydroxide; 

clonldlna: 

chl-nr..: 
digoxln; 

fUt'os.lc!a; 

1l;ciu,de; 

neftlelrOfuryl; 

pyrldoxlne; 

thl•lne; 

th~nl111: 

tlclopldlne: 

• 
-~ 

' • 

ecut• pul_,.rv ! !'feet! on Fl 

•> dlhfdl •tton •> 

rthydr•tlon •> S11ltch to 

lneul In 

L1leu et •l, lnt1n1lve Fl 

care !led 1'5:383· '587, 1916 

llll clrrholl1 8ftd ,,_t Fl 

Insufficiency 

~ L-.rt I et 11, Am Fr fl 



..... bporta of MAI.A oi-t,.,..tn·._teted LKtlc Acl .. I•> thru J/9/9' .,,. 
DU ti ltll Dur 1n 

-·~ Cr .. pClllZ llCOS· LKt8te Sell 0- In 08)'9 ,.. C<!St•rt Cone .. ,Rwlw Loe 
...... ..... ........ . .... .......... ........... ....... . .. ........ . ....... . .. . •.•.......•......... .. .............. ....... -......... ,, ......... 
m.67 • ' hWdl•lyala: Mlath RIMI• 6:11·94, . ' 1917 • -
/ltlfl 15.00000CO e.eoo 72 ecldolla, lectlc: ... ..,Ol•J F-.ble outc- Fl 

cheat peln: certiut.tde: folla111,.. perltCll'lllll 

perlt-1 dlelyala: cerdf&-: dlalyafa. ·-1 ..-1 

pul~ry .... : dlooxtn: flfttlon before epfaoda. 

t1chycerdf •: flulndf-; 

fa 1 i ••; 
taorblde; 

nff8dfplr111; 

Nf t f dl"ofuryl 

,,. J.?'DOO 7. uo 17.0GOOOGG 6.0000000 17.000 75 1et .. fa, lmctfc; flurblpr".A'an; Dlerrflea JC 2 ...... FR 

-t•al•: bowl nlfec!ipfna; .,.tfon •> '"pertfel 

abetructlon: pldbedll; bowel otiatructlon,• 

datlydl atl on: trl..tutdtna .,.,>di atlon, and anurl• 

dlerl'll.a: •> 1'91r/dr8tlan ·> 

hamtodwtzl•: f_,lble uutc-, 

talr/dl •tlcn 

/Mt J.9294 7.340 22.9C*761 12.0226442 ,, .490 2920.00 76 ecldolla, iectlc: llll rlapreea I on fl 

c-.n cM:t at-; 

)~.-Idle•: .-.olenc•: 

,..2 t0.400 J650.00 ao ecfdolfa, lactic: Lalllart I et al, Anc': Fr fl 

IR.IO "-dlelyala Misti! RIMI• 6:11·94, 

1917 

,..z z.ooao 1 .zso zs.4422119 to.ooollOQD 7.200 24'A 7.00 49 ecl .. 1•, l11:tle; dlhirdnlulna; Au11n R et •I, ,,. 
GR.ti .. IOlf'.P.l'l IWU'la; fUl'OH•fde; 

,( 
• Ofabetolotl• 

, / 



ClllEDP bports °' tlAlA (lletf-ln-t.Meel•ted L.ctlc 1.cld'>sia) thn1 :S/9/9lo ·20· 

DU fl h Dir•n 

llfl • 0-th C• pll pCG2 llCOl· Leetata s.x Dose In Days Age Cos tart Cane Ix lwlw l~ 

....... ••....•... ··-······· ....... ... ········ ········ ... •··•············•···· .....••••...... ••··•••·•••···•·····•···· 
' . 
• 

/Oll•Z J.6000 7.1') 16. 1510215 6.0000000 13.200 

OJZ.13 

ftJIA•2 2.7000 7.290 21.3196206 10.0000000 1.890 

OJZ.41 

/S96 1 .6700 6.9'0 26.2500000 5.4325033 15.900 

/5ZJ 7.8000 

/471 1.800 

168.00 

2500 1095.00 

2550 

52 

80 

45 

47 

hMOdlal)'91a; 

hypotlyc•fa; 

hypothel'llf a 

eeldosf a, l.ctlc; 

.. lotriaphy: arairla: 

hypothel'llf •: 

perlt-1 dlal)'91a; 

abdollfnel pal11; 

.cldosla, lactic; 

obtundet I on; 

peritoneal dlal)'91a: 

po-vr.nu: 

.cldo81a, lactic; 

dlarrh"; dyapnea; 

hell0dl•l)'91t; llllS<l• 

era.pa 

7eeldosla, leetlc; 

eeut• r-1 

lnauff!clency; ,.-: 

dry -.th; 

h\lpll l yc•l a; 

57 acldcsla, lactic; 

-.pl ronoleet- 13:211·217,1977 

cloflbrate; Aaaan I et al, Fr 

clonldhw; DIMlttologla 

furoseat•: 13:211·217, 1~77 

propr-lol 

larbara JC et al, S• Hop Fr 
Perla 57:11·12, 1981 

furoe.t•; _, crutlnlne lewll ,. 
11 lbenel•I•; lnc.-....d at th• ti• of 

11·•thyldopa; iw-t8tlon t• "11118/dl. 

nlfedlplne lft~I did to 

haodlal)'9fa. 

eeebutolol; dry mouth ·> scano~•.-.ce Fl 
cloalpr•h•; -> h\lplll yc•l a ·• 

furos•I•: ... t·COll9toe• stat• -~ 

1t tclazt•: -· ,..., 
lorazepam: INUff lclency. llllP"Wad 
•·•tllyldopa p MtfOl'llln and 

1~!~~.ola. dlacontlrued. 

c.rbut•I~ ~-

. 
·.1. • lmacllately after ,. 

I 
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DllEC!' Reports 01 llALA (Metfol'lllrt·AaMC!at.-! ~~de Acidosis) thru 3/9/94 •22· 

DES I/ Rx Dur•n 

llfl t D•th Cr pll flC02 llC03· I.act at• SH Dos& In D9YS All• CoStart Cone llll Review Loe 
•••••••• ••••• •••••••••• •••••••••• ••••••• ••• •••e•••• •••••••• ••• •••••••••••••••••••~• ••••••••••,•••• ••••••~•a•••••••••••••••~ ••• 

/OIA·2 

CIJZ.69 

11*·2 
CIJZ.72 

/OIA·2 

CIJZ.28 
f/OIA· 

8291// 

OIA·91 

10 

1653 

~ 

• 
6.260 

5.600 

1 .oooo 6. no ,, . 7489754 1 .5000000 13.50o 3400 

9.0354 6.720 29.6551411 3.8000000 14.500 

homodlalysls; 
hypertension; 

111 lclazlcle; 
, r•(,..rll 

730.00 67 acidosis, lactic; 
ARDS 

3650.00 80 acidosis, lactic; 

44 ebdcafnal peff\; 

acidosis, lactic; 
alr•f lufd levels; 
bradycardla; COlllA 

vigil; ethanoilair., 
acut• and chronl c; 

guarding; 
hypothel'llia; 
lnt .. tlnal 
obstruct! on; nausea; 

sepsis; shock; 
vomiting 

68 acidosis, lactic; 
ethanollam, chronic; 
hypert-lon 

dlgoxln; 
dlhydralazlne; 
enalaprll; 
gl lbencl•lcle; 
hydrochlorthlaz 
Ide . 

·.1. 
• 

/ 

Lllllbert H at al, Ann Fr FR 
Aheath Reanfa 6:88•94, 

1917 

Llllnbert H et al, Ann Fr FR 
Aneath Reanl11 6:88·94, 

1917 

Charbonnel et al, Now 

Pr .... Medic 7:2573·4, 

1971 

catarract surgery •> 

.... 1. 

FR 

FR 



..,.. leport• of MAU (lletf-ln·AN«l•ted L..:tlc Acldo81•) thru 'J/9/94 ·23· •. ,, IX OUr'n 

..,. , O..th Cr -.... pCll12 HCOJ· L..:t•t• Sex Dose In Deya Age C0St1rt Cone IX 1 .. 11ev Loe 
• ...... ____ ..., 

~ - ,. - "' • 0 •• 
... .,.. . ......... . ......... . ...... . .. . ....... ......... . .. . •................... . ............... 

········-~---············ 

/433 • 1.3900 6.650 13.500000D • 1.4252-h4 21.000 M 3400 72 ebdallln.l flllln; 'pentoxYFflyll IM Jtiltched to diet th•rlP'f fl 
ecldolta, l.ctlc; • ; •l-• .,_,,, Mtllobl .. tfc 

(flllrnlr:l-l; beck 
peln; conacl-s 
dlaturb9c!: dvlPnlt: 

!Gla·2 2.0;35 7.ll60 6.3126)41 2.1e00000 ~.200 5100 48 aCBa, t\ lbcnlrldl; D-\ M et 1l, FONll dea FR 
cm.a lntUlno•ICl'Otll; CO\\Jll'Cfn c\'*'9 et .. aocl1tlons 

.cldoal•, \.ctlc; fr.nee! .. d•1neathesle et 
•ne•oar.P,y; re.nl .. tlon chlrurglc1le, 
heinodl1lyala; P•rf11 13•16 Sep 19114 // 
polypne•; Lil.., .ID et 11, L1 Presse 

MedlC9l• 13: 2581, 1984. 
Ref fl pM••7.15 I TO 
.......... , flZ ph·•6.88 

aTO 

IOIA•Z 1.m JS.m 11.0000000 9.100 5850 75.00 55 tlbde9fMI pilln; PllllCl'90Z)'llfn ._.t C et el, AOllbete Fr 

OS2.45 .cldoll1, l.ctlc; Meteb 6.3: 199·203, 1980 • 
~1tl•: dl .. :·rll••: llodlr•t• ,_1 
dysurla; .._, lrwufflcl-v ll'llked ~ 
peripheral; prwtatlc -.-.. 

tthtnoll .. ,chtO!'lfc: 
po\YP'ff; ,_Lenee 

JGM·2 2.DtO 7.0IO 31.ZSOOOOO 10.9597330 12.tlOO 12750 o.n 38 .cldolla, l.ctlc; l fbrlX llulUlt et •l, Revue de FR 

OS2.15 Ingestion, aulcldtl: Med de Tcun Z0:521·524, 
h..adl1\yala; 1916 
h)'potlyc•I•; atupor . 

·.~ 
~ 

/ 

'"' 



DMEDP lteporta of MALA (lletf-ln•Auoclated Lactio ,t.ctdosfs) thru 3/9/94 ·24· 

DEi fl/ Rx Dur•n 
llFI fl D•th Cr pit pCD2 HC03· Lectate Sex Dose In Days Age (0St1rt Cone b Review Loe • ............. ........... .. ............... ..................... .. .......... . .. . .............. ................ . .. . ..................................... .. ........ .., .............. . ......................................... 
/OIA·2 N 7.240 2!. 7172377 • 12.oooodoo 12.200 M 150(l0 53 8Cldcels, lactic; : ;ilencblirii!tal Larc.n A; Lant>ert H et Fr 
032.53 c-; l1111eat1on, I el, Am Med Nancy Est 

• suicidal?; 20:989·996, 1981//Perrot 
D et al, 11«1 Ura 
2(2):85·91, 1986 

/431 17000 21 acidosis, lactic; took diabetic brother•• F~ 

suicide atun.,t: pit la 

/IA·01 F 62 acidosis, lactic; llOIA FRG 

820.1 ?death 

/8A·01 72 acidosis, lactic; glbencl•lda Hx 111ltlple problt11118 FRG 

IZ0.2 neu .. a; V011ltl1111 Including heart fallura 

9lld rtct•l carcfftClllll, 
switch to Insulin 
retolwd probt-. NOIA 

/9A·01 4.800 1500 abdominal pain; at lbencl•t.la lletfol'll'ln discontinued <• FRG 

819.2 ecfdoala, lectlc; 1leY1ted lectete 
dlarrhe1; weight loss 

/OIA·2 1.9980 '{ .200 21.2862910 8.3000000 5.400 II 1000 2555.00 73 1cldoaf a, l1ctlc: Lebech M; Olesen Ll; FRG 

032.9' dyspep11l1: dyspne•: U;ieakrlft Lieger 152: 

.-.. pulnalilry : 2511·12, 1990 
hip fr1ctura; 

/OIA·3 5.700 1700 67 acldoala, lactic; gl lbencl•lde; Ca of the cecal pole. FRG 

564;0I benzodlueplne abuse; inetoprolol 

A•1122 . 
. I 

.2 ~ 

I • 



1111&:> Reports of MALA (Met.'-fn-Aaoclated Lactic Acfdoala) thru J/9/94 ·25· 

DOI/ Rx Dur•n 
llfll • Death Cr pll pC02 HC03· Lactate sex Dose In Days All" CoStart Cone Rx Review Loe • ...... . ..... ........ . .... . .......... ........... .. ...... . .. . ......... ········ . .. . ....................... . ......•.••••.. .. .............................. 
/OIA•2 • 2. 1000 6.690 

~ 
8.700 • 850 63 acldoafa, lactic; le1'18r II; Alreln R. SW 

CIJZ.29 . ' Schwl z Runduchau lled: • 
67:661, 1978 

/OM•2 7.000 1700 67 acfdosfa, lactic; lerter II; Alreln R. SW 

m.so Schwetz Rl.lldsachau Med: 
67:661, 1978 

/OIA•2 6.900 i'I 3000 24Ci.OO 84 acldosla, lactic; Th• ••tlDNll Board of Sii 

m.11 card! ov .. cular Health and Welfare, 
dlaeHe; renal Swedtn 1977 

f1llur1, moder1te: 
1epela 

GIDOl8 7.170 8.900 F 1000 1825.00 62 1ctdos:a, lactic; llllhol• IE; Myrhed M; Eur $\IE 

11.12. anurl•; J Ctln Phi~ 44:589·591, 

2.249. card! Clll)IOplthy; 1993 

" coronary hear-t 
dfH-

'9'1306 7.300 9.400 M 100o 59 acldosf1, lactic; ?dfgoxfn lllthol• IE; Myrhed M; Eur SWE 

11.12. c:qntfv. heart J Cit n Pllal'llllC .. ...... failure; ll)'OC8rdlal 44:589-591, 1993 

' lnf1rctfon 

1I040I 7.300 2.000 11.00 71 acfdosl•, lactic; llllhol• IE; My!'hed M; Eur N 

11.12. cfrrho.la; coronary J Clfn Pha,...c .. 

Z.2'9 • heert dll-• 44:589·591, 1993 

. z 
• .,,.. 6.:S:O 3000 180.00 8J acldosf a, lactic; -~ 

I 
• llllhol• BE; Myrhed M; Eur SWE 

, 



DllEDP Reports of MALA (lletfo,...ln•AMoclated Lac:tlt: Acldo91s) thru 3/9/94 ·26· 

DHt/ Rx Dur•n 

llflt , o .. th Cr pll pCOZ HC03· Lactate sex Dose In Days Age Cott1rt Cone Ix Review Loe 
• ............. ........ ............. ................. . ........... ... ... ............ .. ........... . .. . ............................... .. ...................... .. ............................. 

11.12. • ~ 
congestlv. heart J Clln Phanoece11 

2.249. . f1ollure ' 44:589·591, 1993 • 
' 
/111923 1095.00 59 lbdolllnal pain: LI• PS et al, J Fonnos TAI 

TlZZl acldo91a, lactic: !ltd Aaaos 91:374·6, 1992 
cc:im.: dyspnea; 

hemodlalysla; 

hypotenalon; nausea: 

VOllltlng 

/OIA•2 6.690 51.0740143 6.0000000 1000 270.00 35 acldo91a, lactic: clmetldlne; Ryder REJ Br J Clln Pree U1C 

032.82 coma; conwlstoris; gl lbencl•lde; 58:229·230, \984 
ethanoll1111 (acute end lsonlazlde; 

chrG11lc); hepatic rlfeq>lcln; 

dlseaae; 

hypogl yc1111f •: 

hypothermia 

/M·01 730.00 65 acldo91a, lactic: bunetanlde; NOIA UIC 

8'7.1 hypotenslon cl•tldtne: 

feratfen: 
111 tphlde; 

nlfedlplne: 

pencrn: 
tr1azo\m; 
trlNpl'azlne 

/OIA·2 7.020 20.6250000 5.0815944 9.600 4000 450.00 65 acldosla, lactic: bunet•lde; Hutch I aon Sll'J 1nd UIC 

032.84 angina pectorts: cf•ttdfne; , Catterall JR, Br J Clln 

haodlalysla; cotrf...,.azol'; • Pree 41 :673·4, 1987 
I • 

• 
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- ~·of llAl.A (lletf..tn-Alleeteted 1.Ktle Aeldoel•> thru J/9/94 •?8· 

... ., ltll Dur111 
• 

.... Death Cr pll llm2 llCIB· LllCtata lex 0- In Deya Ate Cr..Start Cone b ,hvfetl Loe ...... ..... ········ ..... . ......... .•........ . ...... . .. ........ . ....... ... ····················~ •.•............ --~······················ ... 
ast.J4 ' de6th ..., 51:19'·1, 1971 • . ' • JOIA·2 J.4000 6.800 - 14.000 21.00 51 acidosis, lactic; ._,J..,. ll~ et el. ll'Ull IEL 

CllZ.32 death "" 58:191·1, 1971 

JOIA·2 6.1!(1 13.aoo 3000 21.llO 71 aclcloefs, lactic: flelu)ffll llA at el, ll'Ull •l 
CIJ2.D du th Med 58:191•1, 1911 

/ll•JS 6.900 20.994ZJ21 4.0000000 10.00C F 67 acidosis, lactic; 1111 "luwwl ~\ CM 

• death; h~falysls; lnauff fel9ftCY" 

(117J7 shock ., 
. 

. 
/ll•JS 1500 a.oo 67 eclclosfs, lactic: ea lei• llx chranfe ,_1 fel lure CAI 

• dnth: shock eerbone!a; 1111 f nteNI tt111t 

m122 dlsz..-; perlt-1 dl•l)'lll• , dtm•••tmte; 
f-1•: 

••rt-••: 
proeerdl• 

--j, 

' 

,.. .• 21.000 II 47 aclclosle, lactic; Ila ~I blnae. CAI 

• duth; dyspwe: Ethwml lewl 35 lfl/L 

•tti-11•: 
"-dlelysfs; lllUIH; 

shock; -tt\"8 

'"' '·"° 36.000 f 21 acidosis, lactic; •o.ethlaprolne; fl 
Sftll'I•: ccm death; sutf-tt UHZO 

dehydr•tf en l•: . 
'L 

trl•thlprl• · • 
I . . 

";1 

-:1 
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DllEQP ltep>rts ot NU <"-tf-\n·-lated 1.actlc A.cldoa\a) thru 3/9/94 ·30· 

DU f/ P.~ Dur•n 

llFI • Death Cr pt pC02 llC03· Lactate sex Dose lnD~ Ate CoStart cone ax , a.view Loe ...... ...... . ........... . ..... . .......... ................. ............ ... . ... .., ..... .. .......... . .. . ........................... .. ....................... ••••••••••••••r•••••••••• 
~ 

h~-llr; c!Hth: •> pul-ry ~ •> . dellydrat I on ' OllfOll'Ul'h • 
-

nao '· 1857 7.250 21. 0000000 11.9453807 14.50() 500 60 ~fnal pain; captoprll; .. ~le ahock•. Data ,. 
acldolla, lactic: hydrochlorthln aval lable wea eppt:,..,.,tly 

-= h"""th•rtala; Ide alssl,. (8"·!663) M 
neut••: 1hock: faxed In after request as 
-ltfng IA·3663A 

/OSA•2 10.000 850 2.00 69 acldotla, lactic; L...,.rt H et al, Ann fr fR 

032.76 death Annth leant• 6:8a·94, 

1987 

/OIA•2 10.400 1825.00 72 aclclo91a, lactic; L....,.t H at 11, Am Fr fR 

OJZ.19 death; haodl1lysls; Mftth bani• 6:88·9", • 

sepals 1987 

/394 1.5000 6.930 44.0000000 10. 1000000 10.aoo acldoals, la~.,lc; bet-th-: dll.rfl•: obealtY flt 

11h1tlon: -l•ll: 
cardloresplr1tory 11lclazl•: 
arrfft: dtatfl; qufnfdfner 

dp1N•: 

/08A·2 14.0000 2.200 1095.00 73 acldoala, lactic: L1fort C et •l, Eat·Med fr 

OJZ.56 COllai dtatf\; S:266-271, 1913 

t dellrhn; hepetle 
failure; 
hl'J>erthyroldl .. ; 
ahock: 

/OM·2 1.6650 7.ZSO 18.7542627' 8.0000000 16.500 1000 10.00 59 acidosis, lactic; Prl.....,,. ' et •l, Ann Med fR 
•t 

032.24 angiography; 8"Jrl•: • lntema1128:173·177, 1978 
I • 



llllElll' I.port• of MAI.A C!Mtf-ln-._fated 1.a<:tlc Aeldoel•> thru l/9194 •31 • 

-~ ax ow•n 
..... lwth Cr pll ,. llCQ]· Lec:t•t• Sex DoM In o_,,. Ale COStert cone IX Review loc 

• ...... . .... . .... "' ..... ...... . ......... . ......... . ...... . .. . .......... ........ . .. ···········•········· . .......••..... . .... , ....... ~······-···· ... 
i clMth; l\Wll't-lon; 

• alct'OenllCIPlthy; 

' perlt-l dlelysl• 

,.., fO. fOO 77 acfats, taetfc; L~ort C et al, &t·Rld fr 

11!2.SS -.rl•: col"" 3:266·211, \983 II Perrot 

uni,_ l• D et el, MM Urt 

•t•t-1; deeth; 2<2>:11S·91, 19116 
hUllOdlet)'91t; renal 

hllure, ..ierai. 

/OIA•2 7 .!00 tt.COJO(IOO t0.52'13120 a.ooo 1500 .... 65 ecldoe!a, lactic; Lerctn,A; LIOlbert H. 1r 

cm.• e-.: .dffth: lSwt ........ Arl\.Dl..,.tol.Hotel· 

di-•: Dleu,fl .... rlor.. Parle p 

99•1l3;1LeN:11!1 A; LMtle'.'t 
II, et el Dlabeta llatMi 
5.2:103•112, 1919 

/5ZS ,.no 1700 ec:ldoela, l11etlc; tl lbllv:l•I• lla9pftellzed In• atate Flt 

eth-u ... ec:ut• Md of ICllt• eleollol h• ltfth 
dlranlc; acute renal blood alcdtol I-\ of 

l...ul'flcftney; .. th; 2.56 1111/ltl. c.cllec 
MPtlc tlhocll: .,. .... t Md death In 2 

~-

llll•2 '·°'° 24.Dl»*IO 
6.JtV.'1'97 12.400 t825.00 1:r aclci.ta, llctlc: Lal'- l; LllDert II et fr 

m.s, cirrhosis: math; al, Am !lad Wancy Eat 

20:,..996, 1!ltV /Perrot 

o •t et, Med Ul'I 
2(2)tlS·91, 19116 . . , .• 

I , 

• ·-



MOP hporte of flAlA (Metf0r9ln-Anoeleted Lectlc Ac:ldoll•) thru 3/9/94 •32· 

DU II 4A our•n 
llfl. De9th Cr pit pC02 llCOS· Lectete Sell Dose In Deys Age CoStart C"Jne ltx . .,,, ... i.OC 

• .............. ........ ................ ........... .......... . ............ . .. .. ... -...... .. ........... . .. .. .............................. ........................ .. ................................ 
/08A·2 'f 

~ ,2,900 F 1700 . ,825,DO 48 ecldoala, lectlc; L ....... t H et el, Ann Fr FR 
032.75 . , ' Annth Reenl• 6:88·94, 

b - 1987 

/08A·2 6 .. £30 ~.DOOOOOO 2.6405841 13.000 ... 54 ecldoals, lectlc; Larcen,A; Llilllbert H. Fr 
cm.:sa COllll; deeth: liver Journ.Ann.Olllbetol.Hotel· 

c!lseese;renal fellure Oleu,Fl .... rlon. Perla p 
99·133;/Lercen,A; Lllllt>trt 
II. et el Dhbete httab 
S.2:103·112, 1979 

/itfll 5.6000 6.940 11.0000000 J.ODOOOOO 268.0DO 56 ecldoala, lectlc; aspirin: 2 Mntha p CVA ..,.x~ted FR 

convulsions; death; dlpyrlci-le; C01WUl•lve disorder c 
h•lplegl•: gllclulde; hYPtrllyc•I• end lectlc 
leukocytosl• heperln; ecldoel• .. ...i ecute renal 

•·•thytdopl fMVfflcllflCY. 

/OllA·2 21.DOO 730.00 60 acidosis, lectlc; Ltllbert H et el, Ann Fr FR 

cm.11 dteth; htlll0dl1lyal1 Aneeth ..... ,. 6:88·94, 

1987 

/716 2.JOOO 7.:570 SS .:SOOOOOO 19.6833944 2.700 61 ?ecldosl•: enah, clonldlne1 FR 
111\ tlfectorlal; di pin; 
c.,ih•ltl•; C01119; ei18leprll; 
dit1th; deh)"dret I on; hydroch lorthf II 
?hypothyroldt1111: Ide; 
•lena: ,.....••: shock L·th;'Nllllne 

/717 J.0000 U.955 65 .c:ldosls, lactic; St"*"tlococcal npttcale H 

eortlc velw dlptn; • 
NPlKatnt; CVA; f-1•: ·1. ~ 

/ 
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DllEDI' leports of ll!AlA (lletf-fn-Assocl•ted l.8ctfc Acf dosfa) thru J/9194 ·34· 

DH I/ Ix Dur'n 

1'fl. Gut\\ Cr Fii FClll HCOJ• Uct•t• Su l!ose In D8)'8 Aee CoStart C-b • aevt ... Loe 

-··-·- ........ ··-·-··· ........... .................. ................ ............ . .. .. ............. ............... . .. ••••••r•••••••••••••• ................... . ............................. 
1 eefdoafa.• (p. 08A·OJ50J> 

/6ZJ . 3650.00 .iidomf1111l pain; ' lbt .. ll•t-• Fl • eelcloala, leetfc; 

deeth; ketoeefdoaf 1; 

dlhydrattC111; clv&pr\e•: 
shock; -tttno; 

/661 7.290 Ja.4151535 11.,000000 20.000 7l eeldosf 1, lactic: -!HIM; •chronic dl•rrh .. • OR ,. 
-·hyper-tar; Mtl'Cllllduote; "Crahn'a DIM...-?1?? 
deeth; dlarr\\ee, 

chronic 

nu 13.3200 7.,00 60.00 .iidomlnal palno; •·11ttllyl dcpe ,. 
eetcloaf a; clHth; ..,,....; 
"-dlalyofa; 

hypotlleral •: 

pencreetf ti• 

/479 7.240 17.0250000 7.0859812 9.800 76 eefdoala, teetfc; allopurlno<; ptathorfc dlebetlc; fl 

-.1 otrll!'hV: ct1111lprallfM; dt,..,tc rers~ 

urdl-l•r cl 11111prallf119; tl'llUfflcflflCY: cfrrhoefa 

collapae; dMth; ctoru.,.ie; 

heedlelyofa; r-l dfpot-fuo: 

failure; tllclut•; 

l 11111 phyll I Ml 

norethard'ol-

: pc CIPl'••lol 

/475 2.8000 7.400 20.9250000 '2.JJ10482 1 .. 000 abdcmlnal pain; trrt1s••• lbt hypart-fon P. 

eeldoafa, teetlc; 

•rr\\ythml a; • 
cardf owacul ar 

. , 
• 

I • 



llllDI' ltpOrt• of llAl.A (lletf-ln-AeaKleted Lactic Acldoale) thru J/9194 ·JS· ... , ltll Dw''n 

... Death Cr fill pm2 llCOJ· Lachlt• Sex DoM In Deye Ale CoStart C-lx lwl ... Loe ...... ..... ........ ..... .......... ••........ ······- ... ........ ........ ... •·•··•·•··••••······· ···········-··· ••••••••·······•········• .. . 

/4JIJ 

,. 

'"' 

,_.z 
CQ.71 

' . 
• 

S.9500 1.511 14.5000000 

2.1167 ., .210 211.-.H a.121SOS1 9.DOD 

s.SllOO 1.210 11.oooooao 6.61J0224 7.900 

:·1~::_ 
'ji ; -..,;,. 

.. ~:-: .. ~ ,_·;~,'.~.~.:-~.-

11.SOO 2555.00 

c.l!..-; dnth; 

... troencerf tf e; 

l\ypabl•la; llypoala; 
vat tire 

T7 acldoela, lactic; 1llbeftel ... •: Ila .U.-ll•: clrrllolla; Fl 
acute lt>dalllrwl pell'I; ll*lfact .. ; 

dole th 

79 .,..,,,., pell'I; acefytltrw 

acldoal•, tactic; hept•l .. t; 

a.r-hoepu8; deeth; acetylMllcytlc 

clehydret I on; Kid; 

dlerrhee; ~; clproflbrete; 

"-tochezla; dee I of-; 

-.nterlc flwlr.:.t•; 

fnferctlon; elloct; 11 fblncl..t•; 

-1t1re; hYodr-.-timld 

•: t•tperlne 

80 ecfdoal1, lactic; •fl cwt•: 
acute rwwl hydrechlef'tllf u 

hwufflcl.cy; .. th; t•: 
ct;+w; pu\_...ry net! lelclne 

llllollem; 

"-t-11: 
hcoldlalyal1; •l-: 

acldoal•, lactic; 

.. th; "-dlalyall 

• 
",( 

~ 

I • 

peucr•tltla; 

n 

Z )'911' rK •f ~lal FR 
Infection c eulf•fde. 

L....,.t I et al, AIW\ Fr Fl 

ane.th 111111• 6:81·94, 

t917 
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Sodium Change~ from Baseline ~ 4) 
in Pai.ents with >20% Drops in GFR 

'udy_ID Group Visit_ No SAF12_CFB 

... • ~ I 

Total: 
Average 
C.)u.nt: 
SLu1dard Deviation: 

Total: 
A ve.-age: 
(~ount: 

6.2 

~.t.andard Devia1ion: 

L5 

Tota.: 
Average: 
Count: 
Standard Deviation: 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

-2.000 
-2.000 

l 
0.000 

-5.000 
-5.000 

1 
0.000 

-2.000 
-2.000 

1 
0.000 

-49.000 
-1.361 

36 
3.473 

Total: 1.000 
Average: l.000 
Count: 1 
Standard Deviation: 0.000 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count 
Standard Deviation: 

10.0 

Total: 
Average: 

-66.000 
-1.535 

43 
3.364 

-2.000 
-2.000 

1 
0.000 

-44.000 
-1.128 

39 
2.398 

-22.000 
-0.688 



Sodium Change~ from Baseline (5) 
in Patients with > 20 % Drops in GFR 

udy_ID Group 

Total: 
Average: 
Count: 
Standard Deviation: 

c 

1 ... I 

Visit_ No SAF12_CFB 
------------------------ --------------~ 
Count: 32 
Standard Deviation: 3.147 

10.1 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

I I. I 

-2.000 
-2.000 

1 
O.OOQ 

-54.000 
-I .227 

44 
3.096 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

2. I 

-301.000 
.-1.229 

245 
3.236 

Total: 6.000 
Average: 6.000 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

-29.000 
-1.074 

27 
3.066 

Total: 6.Cll'lO 
Average: 3.000 
Count: 2 
Standard Deviation: 0.000 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

-45.000 
-1.667 

27 
3.232 



Sodium Changes from Baseline (6) 
in Patients with > 20% Drops in GFR 

":tudy_ID Group Visit_No SAF12_CFB 
·--------------- ------------------------ ------------------------ ---------------c 

• • 1 I 

Total: 
Average: 
Count: 
Standard Deviation: 

D 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Tot~l: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

10.2 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

1.0 

-32.000 
-1.455 

22 
2.426 

-5.000 ·. 
-5.000 

l 
0.000 

-16.000 
-0.593 

27 
3.280 

-47.000 
-1.679 

28 
2.965 

-2.000 
-2.000 

1 
0.000 

·36.000 
-l.440 

25 
2.994 

-200.000 
-1.242 

161 
3.106 

Total: 2.000 
Average: 2.000 
Count: 1 
Standard Deviation: 0.000 

4.0 

Total: -1.000 



Sodium Changes from Baseline 
in Patients with > 20% Drops in GFR 

(7) 

Study_ID Group Visit_No SAF12 CFB 
------------~·----------- ---------------
Average: -1.000 
Count: 1 
Standard Deviation: 0.000 

5.0 
------------

Total: 3.000 
Average: 3.000 
Count: 1. 
sta.,dard Deviation: 0.000. 

6.0 
---------------

Total: 5.000 
Average: 0.172 
Count: 29 
Standard Deviation: 5.966 

;._ 1 

--------------
Total: 2.000 
Average: 2.000 
Count: 1 
Standard Deviation: 0.000 

6.2 

Total: 1.000 
Average: 1.000 
Count: l 
Standard Deviation: 0.000 

7.0 
---------------

Total: 8.000 
Average: 0.333 
Count: 24 

... . .. ' Standard Deviation: 2.285 

8.0 -----
Total: 12.000 
Average: 0.364 
Count: 33 
Standard Deviation: 2.615 

5.1 

Total: -2.000 
Average: -2.000 
Count: 1 
Standard Deviation: 0.000 

9.0 

Total: -30.000 
Average: -1.071 
Count: 28 

- -~ 



Sodium Changes from Baseline (8) 
in Patients with > 20% Drops in GFR 

~tudy_ID Group Visit No SAF12 CfB 
----------------- ------------------------ ------------------------ -----------~--

Total: 
Average: 
Count: 
Standard Deviation: 

===-:===== 
Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: 

. . ' 

; ========= 

Standard Deviation: 3.251 

9.1 

Total: 0.000 
Average: 0.000 
Count: 4 
Standard Deviation: 1.225 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

11.2 

-10.000 
-0.385 

26 
2.040 

-19.000 
-0.442 

43 
2.688 

Total: 3.000 
Average: 3.000 
Count: 1 
Standard Deviation: 0.000 

========= 

-26.000 
-0.134 

194 
3.356 

-527.000 
-0.878 

600 
3.282 

===== 
-700.000 

-0.799 
876 

3.114 



Phosphate Changes from Baseline (1) 
in Patients with >20% Drops in GFR 

~tudy _ID Group Visit No SAFlO_CFB 

A 

... . .. ; 

3.1 

Total: 0.100 
Average: 0.100 
Count: 1 
Standard Deviation: 0.000 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.0 

4.000 ·. 
0.211 

19 
0.388 

Total: 3.200 
Average: 0.188 
Count: 17 
Standard Deviation: 0.318 

5.1 

Total: 0.200 
Average: 0.200 
Count: 1 
Standard Deviation: 0.000 

5.2 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

-0.300 
-0.300 

1 
0.000 

5.200 
0.193 

27 
0. 378 

----
-0.200 
-0.100 

2 
0.600 

Total: 3.300 
Average: 0.110 
Count: 30 
Standard Deviation: 0.355 

7.1 



Phosphate Changes from Baseline (2) 
in Patients with >20% Drops in GFR 

'udy_ID Group Visit No SAFlO_CFB 

Total: 
Average: 
Count: 
Standard Deviation: 

B 

.... •, I 

Total: 0.300 
Average: 0.300 
Count: 1 
Standard Deviation: 0.000 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

3.800 
0.211 . 

rs 
0.513 

-0.100 
-0.100 

1 
0.000 

Total: 6.200 
Average: 0.214 
Count: 29 
Standard Deviation: 0.414 

3.1 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
Stanrlard Deviation: 

5.0 

25.700 
0.175 

147 
0.399 

-0.100 
-0.033 

3 
0.236 

-3.200 
-0.200 

16 
0.465 

Total: 1.300 
Average: 0.059 
Count: 22 
Stancbrd Deviation: 0.419 

Total: 
Average: 
Count: 

6.0 
------· 

4.100 
0.164 

2S 



Phosphate Changes from Baseline (3) 
in Patients with > 20% Drops in GFR 

'tudy_ID Group Visit_ No SAFlO_CFB 
-------·--------- ----~---------~------- ------------------------ --------------

Standard Deviation: 0.415 

7.0 
-----·-----

Total: 4.400 
Average: 0.200 
Count: 22 
Standard Deviation: 0.451 

• 
8.0 

-------
Total: 4.000 
Average: 0.211 

~ Count: 19 
Standard Deviation: 0.477 

9.0 
---------------

Total: 3.900 
Average: 0.170 
Count: 23 
Standard Deviation: 0.426 

----------
Total: 14.400 
Average: 0.111 
Count: 130 
Standard Deviation: 0.455 

--------------
Total: 40.100 
Aven1ge: 0.145 
Count: 277 
Standard Deviation: 0.427 

87-20 A 1.0 
-------·-------• ., I Total: 0.200 

Average: 0.200 
Count.: 1 
Standard Deviation: 0.000 

3.0 

Total: -0.600 
Ave1age: -0.600 
Count: 1 
Standard Deviation: 0.000 

4.0 ------
Total: -0.100 
Average: -0.100 
Count: 1 
Standard Deviation: 0.000 

6.0 



Phosphate Changes from Baseline (4) 
in Patients with > 20% Drops in GFR 

;tudy_ID Group Visit No SAFIO CFB 
·----------------- ------------------------ ------------------------ ---------------

... . .• . 

Total: 3.100 
Average: 0.074 
Count: 42 
Standard Deviation: 0.432 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.2 

Total: 
Average: 
Count 
Standard Deviation: 

6.5 

0.100 
0.100. 

1 . 
0.000 

-0.300 
-0.300 

l 
0.000 

Total: 0.500 
Average: 0.500 
Count: l 
Standard De\•iation: 0.000 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

-3.600 
-0.100 

36 
0.616 

-0.800 
-0.800 

1 
0.000 

Total: 5.200 
Average: 0.121 
Count: 43 
Standard Deviation: 0.434 

8.1 

Total: O.CYJO 
Average: 0.000 
Count: I 
Standard Deviation: 0.000 

Total: 
Average: 

9.0 

7.300 
0.187 



Phosphate Changes from Baseline (5) 
in Patients with > 20% Drops in GFR 

tudy_ID Group Visit_No SAFlO CFB 
----------------- ---··------------------ ----------------- ------------

Total: 
Average: 
Count: 
Standard Deviation: 

.. c~ I 

Count: 39 
Standard Deviation: 0.368 

10.0 

Total: 
Average: 
Count: 
Standard Deviat.ion: 

Total: 
Average; 
Count: 

10.l 

Standard Deviation: 

11.0 

4.500 
0.141 

32 
0.4M · 

-0.200 
·-0.200 

l 
0.000 

Total: 5.400 
Average: 0.123 
Count: 44 
Standard Deviation: 0.507 

11.1 

Total: 
Average: 
Count: 
Standard Deviation: 

2.1 

Total: 
Average: 
Count: 
Standard Deviation: 

3.0 

-1.100 
-1.100 

1 
0.000 

19.600 
0.080 

246 
0.486 

-0.200 
-0.200 

1 
0.000 

Total: 0.200 
Average: 0.200 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

-0.:SOO 
-0.019 

27 
0.361 



Phosphate Changes from Baseline (6) 
in Patients with >20% Drops in GFR 

udy_ID Group Visit No SAFIO CFB 
... ____________ .,.__ ----·---------------~·--- --- ···-------·----------- ---··----------- ' 

8 c 6.1 

• • 1 ' 

Total: 0.600 
Average: 0.30/J 
Count: 2 
Standard Deviation: 0. 600 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

3.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

-i.300 
-0.048 

27 
0.377 

-l.700 
--0.077 

22 
0.585 

Total: 0.800 
Average: 0. 800 
Count. l 
Standard Deviation: 0.000 

9.0 

Total: 1.200 
A·•erage: 0.044 
Count: 27 
Standard Deviation: 0.358 

Total: 
Average,; 
Count: 

10.0 

Standard Deviation: 

10.2 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

0.200 
0.007 

28 
0.503 

-0.200 
-0.200 

1 
0.000 

Total: 2.900 
Average: 0.116 
Cour.t: 25 
Standard Deviation: 0.401 

Total: 2.000 

I 
I 
I 



Phosphate Changes from Baseline (7) 
in Patien~ with > 20% Drops in GFR 

udy_ID Group Visit N.i SAFlO_CFB -------·-- ------- ____ ,.. ______________ .., __ _ 
------------------------ ---·-----------

Aver.age: 
Co~nt: 

0.012 
162 

Standard Deviation: 0.442 

D 1.0 ____ ... ________ 
Total: -0.700 
Average: -0.700 
Count: 1 
Slandard Deviation: 0.000 

5.0 
---------------

Total: 0.300 
Average: 0.300 
Count: 1 
Standard Deviation: 0.000 

6.0 
-----·-------

Total: 4.000 
Average: 0.138 
Count: 29 
St~ndartl Deviation: 0.461 

6.1 
------

Tolal: 0.400 
Average: 0.400 
Count: 1 
Standard Deviation: 0.000 

7.0 
--· ~· ... ------- --

Total: -3.001 
Average: -0.125 
Count: 24 ·• ... ' Standard Deviation: O.S50 

8.0 

Total: 1.500 
Average: 0.044 
Count: 34 
Standard Deviation: 0.589 

8.1 

Total: -1.300 
Average: -0.650 
Count: 2 
Standard Deviati"1l: 0.450 

9.0 

Total: -0.900 
Average: -0.032 
Count: 28 
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Pho!pl'.a?e Ch.i.iges from Bast;line (8) 
in Patient~ with >20% Drops in GFR 

''..;iy_JD Group Visit No SAFJ.O_CFB ___ ._._. -- ~----------------------- -""'-··-------
Standard Deviation: 0.539 

9.1 

Total: 0.400 
Average: 0.100 
Count: 4 
Standard Deviation: 0.495 

• 
10.0 ---

Total: 3.500 
Average: 0.135 

' 
Count: 26 
Standard Deviation: 0.444 

11.0 
---------

Total: 7.000 
Average: 0.163 
Count: 43 
Standard Deviation: 0.534 

11.l 

Total: 0.200 
Average: 0.200 
Count: l 
Standard Deviation: 0.000 

11.2 
--------

Total: -0. 700 
Average: -0.700 
Count: 1 
Standard Deviation: 0.000 

.. .. • ---------
Total: 10.700 
Average: 0.055 

• Count: 195 
Standard Deviation: 0.538 

Total: 32.300 
Average: 0.054 
Count: 603 
Standard Deviation: 0.49~ 

=:-~====== =========- ~===-====- ===== 
T 72.400 
I .e~ 0.082 
(\._ ... : 880 
Standard Deviation: 0.475 



Anion Gap Changes from Bal:eline 
in Patients with > 209' Drops in GFR 

(1) 
Study_ ID GJ'O'.;;> 

-~-,--

.,0.,. ,· A 

... • .. t 

Visit_ No 
---·--

3.1 

Total: 
Average: 
Count: 
Standarct Deviiiion: 

4.0 

Total: 
Average: 
Count: 
SWtdard Deviation: 

5.0 

Total: 
Aver-..ge: 
Count: 
Standard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

S.2 

Total: 
Average: 
C<i;mt: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Avenge: 
Count: 
St.andanl Deviation: 

7.0 

Total: 
Average: 
Count: 
Standard Dcviadon: 

7.J 

SAF06_CFB 

'-2.500 
' ·.2.500 

1 
0.000 

-2.10(( 
-0.111 

19 
4.()1)5 

3.400 
0.200 

17 
4.497 

-5.200 
-S.200 

1 
0.000 

3.400 
3.400 

1 
0.000 

16.SOO 
0.611 

27 
4.012 

~s.900 
·-2.9SO 

2 
1.9SO 

4.100 
0.137 

30 
4.841 

-·---

. 

'' 

.f; •• -

. 
•,, 

.,,;c,, 

.. 
;~i 

' . ic jij 
·, Jr'!~'::~ 
~ ~:t . :1 

<>- ,f--·. 

'}:-:..,--_", . ,[°!,' ' -'.ii 
.,__ __,_ . '· ; ; 

·*' 



Anion Gap Changes from Baseline 
in Patients wiili > 20% Drops in GFR 

(2) 
·udy_ID Group Visit No SAF06 CFB 
-------------·--·· --------------- ···------- _____________________ .. __ ---------------

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: 

B 3.1 

Total: 
Average: 
Count: 

_.. • 1 I Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 

-3.200 
-3.200 

1 
0.000 

-3.500 
-0.194 . 

f 8 
4.482 

12.100 
12.100 

1 
0.000 

16.100 
0.555 

29 
5.228 

33.200 
0.226 

147 
4.662 

-1.600 
-0.800 

2 
1.100 

21.300 
1.331 

16 
3.517 

33.900 
1.541 

22 
3.723 

14.400 
0.576 

25 



Anion Gap Changes from Baseline 
in Patients with > 20% Drops in GFR 

(3) 
dy_ID Group 

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: 

87-2D A 
·1 •""I I 

Visit No SAF06_CFB 

Standard Deviation: 4.161 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

1.0 

Total: 
Average: 
Count: 
Standard Deviation: 

3.0 

Total: 
Average: 
Count: 
Standan1 Deviation: 

6.0 

48.300 
2.195 

22 
3.778 

49.600 
2.611 

19 
3.688 

38.000 
1.652 

23 
3.379 

203.900 
1.581 

129 
3.776 

237.100 
0.859 

276 
4.324 

-4.200 
-4.200 

1 
0.000 

-5.800 
·5.800 

1 
0.000 

Total: 1.400 
Average: 0.033 
Count: 42 
Standard Deviation: 2.864 

6.1 

• 



Anion Gap Changes from Baseline 
in Patients with > 20 % Drops in GFR 

(4) 
·tudy_ID Group Visit No SAF06 CFB 
···--------------- ---------------------- ------------------------ --------------

·1 .... t 

Total: 0.300 
Average: 0.300 
Count: 1 
Standard Deviation: 0.000 

6.2 

Total: -4.400 
Average: 
Count: 

-4.400 . 
1 . 

Standard Deviation: 0.000 

6.5 

Total: 1.200 
Average: 1.200 
Count: 1 
Standard Deviation: 0.000 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8. l 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

-29.400 
-0.817 

36 
3.747 

-2.000 
-2.000 

l 
0.000 

-17.400 
-0.405 

43 
3.400 

1.600 
1.600 

1 
0.000 

Total: 9.500 
Average: 0.244 
Count: 39 
Standard Deviation: 3.123 

Tota\: 
Avr,rage: 

10.0 

4.900 
0.153 

·"' .... 



Anion Gap Changes from Baseline 
in Patients with > 20% Drops in GFR 

(5) 
'tudy_lD Group 

Total: 
Average: 
Count: 
Standard Deviation: 

c 

Visit No SAF06_CFB 

Count: 32 
Standard Deviation: 4.125 

10.1 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
A vel'l'l.ge: 
Count: 
Standard Deviation: 

11. l 

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average; 
Count: 

6.0 

Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Dcvialion: 

7.700 
7.700 

1 
0.000. 

17.900 
0.407 

44 
4.470 

-8.400 
-8.400 

l 
0.000 

-27.100 
-0.111 

245 
3.724 

-6.900 
-0.256 

27 
4.073 

-14.200 
-7.100 

2 
0.700 

-13.600 
-0.504 

27 
3.951 

-17.100 
-0.777 

22 
5.240 



Anion Gap Changes from Baseline 
in Patients with > 20% Drops in GFR 

(6) 
'tudy _ · Group Visit No SAF06 CFB 
----------------- ----------------------·- ----------------------- --------------

.. J c 

Total: 
-1 Average: 

Count: 
Standard Deviation: 

D 

8.1 

Tota'.: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Aver.ige: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

10.2 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

-1.100 
-1.100 

1 
0.000 

----------- . 
0.500. 
0.019 

26 
4.153 

15.700 
0.561 

28 
3.908 

-2.600 
-2.600 

I 
0.000 

Total: 2.100 
Average: 0.084 
Count: 25 
Stanaard Deviation: 3.844 

1.0 

Total: 
Average: 
Count: 
Sta11dz.rd Deviation: 

4.0 

-37.200 
-0.234 

159 
4.234 

-1.400 
-1.400 

1 
0.000 

Total: 3.300 
Average: 3.300 
Count: 1 
Standard Deviation: O.ClOO 

5.0 
--·-----

Total: -3.200 



Anion Gap Changes from Baseline 
in Patients with > 20% Drops in GFR 

(7) 
Study_ID Group Visit_No SAF06_CFB 
------------------ ------------------------ ------------------------ ---------------

.. . .. ' 

Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.2 

-3.200 
1 

0.000 

50.100 
l.728 

29. 
3.994. 

-9.300 
-9.300 

1 
0.000 

Total: 5.100 
Average: 5.100 
Count: 1 
Standard Deviation: 0.000 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

23.900 
1.039 

23 
2.867 

26.400 
0.800 

33 
4.251 

Total: 4.900 
Average: 4.900 
Count: 1 
Standard Deviation: 0.000 

9.0 

Total: 6.800 
Average: 0.243 
Count: 28 
Standard Deviation: 4.352 

9.1 

Total: -0.IWO 
Average: 
Count: 

-0.200 
4 



l 

Anion Gap Change;; from Baseline 
in Patients with > 20% Drops in GFR 

(8) 
udy_ID Group Visit_ No SAF06_CFB 
_ .. ___ ,,__________ ---------- ---------- -----------------... ------ ______ .,. ___ . ____ _ 

Total: 
Average: 
Count: 
Sta.-idard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: 

~======-==== ========= 
Total: 
Average: .. . ~ ' 
Count: 
Standard Deviation: 

Standard Deviation: 3.064 

10.0 

Total: 
Average: 
Count: 
Standard Deviation:: 

11.0 

Toial: 
Average: 
Count: 
Standard Deviation: 

11.2 

12.600 
0.485 

26 
3.711 

22.100 
0.514 

43 
4.273 

Total: 0.800 
Average; 0.800 
Count: l 
Standard Deviation: 0.000 

========== 

141.300 
0.732 

193 
4.051 

77.000 
0.129 

597 
3.994 

----------
314.100 

0.360 
873 

4.115 



• 

... ... ' 



SAF19 
-----------------

0.4 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

0.6 

Total: 
Average: 
Count: 

Hematocrit Changes from Baseline in Metformin Patients 
Sorted by Levels of Increasing Lactic Acid 

(1) 
Hct_CFB 

-2.000 
.. -2.000 

I 
-2.000 
-2.000 
0.000 

Maximum: ~ 

0.000 
0.000 

2 
1.000 

-1.000 
1.000 

Minimum: 
Standard Deviation: 

0.7 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
~ \fd Deviation: 

0.8 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

0.9 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

1.0 

Total: 
Average: 
Count: 
IV "1Uffi: 
I\ 11m: 
S :d Deviation: 

1.1 

Total: 
Ave.rage: 

·• • ~ I 

-19.000 
-0.950 

20 
5.000 

-7.000 
3.090 

-72.000 
-1.946 

37 
3.000 

-24.000 
4.562 

-88.000 
-1.517 

58 
4.000 

-11.000 
2.890 

-60.000 
-0.870 

69 
6.00(1 

-8.000 
2.77'.> 

-99.000 
-1.010 



SAF19 

. 
fv1..,.1mum: 
Minimum: 
Standard Deviation: 

1.2 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

l.3 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

l.4 

T 
ft ,e: 
Co, ... c: 
Maximum: 
Minimum: 
Standard Deviation: 

l.6 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

1.7 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

I r, 
Average: 
Count: 
Maximum: 
Minimum: 

1.8 

Standard Deviation: 

.. 

Hematocrit Changes from Baseline in Metfonnin Patients 
Sorted by Levels of Increasing Lactic Acid 

(2) 
Hct_CFB 

98 
6.000 

-8.000 
3.115 

-95.000 
-1.105 

86 
6.000 

-20.000 
3.407 

-64.000 
-0.719 

89 
14.000 
-7.000 
3.369 

-1()1).000 
-1.397 

78 
6.000 

-12.000 
3.224 

-37.000 
-0.685 

54 
7.000 

-9.000 
2.987 

-94.000 
-1.270 

74 
10.000 

-14.000 
3.864 

-144.00J 
-2.0'.i7 

70 
3.000 

-9.000 
2.501 



s. 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.1 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
S •rd Deviation: 

2.2 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.3 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard IA!viation: 

2.4 

Total: 
Average: 
Count: 
M •um: 
~ 1m: 
S1 d Deviation: 

2.6 

Total: 
Average: 

• 

Hematocri: Changes from Baseline in Metfonnin Patients 
Sorteti hy Levels of Increasing Lactic Acid 

Hct_CFB 

-72.000 
-1.309 

55 
5.000 

-10.000 
3.044 

-47.000 
-0.810 

58 
8.000 

-9.000 
3.416 

-10.000 
-0.294 

34 
7.000 

-6.000 
3.321 

-38.000 
-1.652 

23 
3.000 

-6.000 
3.129 

---------------.. ' 
-41.000 
-1.952 

21 
4.000 
-5.000 
2.278 

-43.000 
-1.792 

24 
3.000 

-9.000 
3.027 

-5.000 
-0.385 

(3) 



SAF19 
·----------------.. 

J'v1uAlmum: 
Minimum: 
Standard Deviation: 

2.7 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.8 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.9 

" 
I _;e: 
Cuuo1l: 
Maximum: 
Minimum: 
Standard Deviation: 

3.0 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

3.1 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

1 
Average: 
Count: 
Maximum: 
Minimum: 

3.2 

Standard Deviation: 

Hematocrit Changes from Baseline in Metfonnin Patients 
Sorted by Levels of !~creasing Lactic Acid 

(4) 
Hct CFO 

13 
8.000 

-8.000 
5.167 

-27.000 
-2.077 

13 
5.000 

-7.000 
3.751 

-3.000 
-0.750 

4 
5.000 

-6.000 
4.815 

----·------

• ~ I 

6.000 
0.750 

8 
11.000 
-6.000 
5.7J9 

5.000 
0.833 

6 
•'\ 000 ,, .. 

-2.000 
2.267 

-8.000 
-2.667 

3 
-1.000 
-5.000 
1.700 

-4.000 
-1.000 

4 
3.000 

-3.000 
2.34, 



SAF19 

3.3 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

3.4 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

Total: 
Average: 
Count: 
Maximum: 
"·· '111um: 

3.6 

ard Deviation: 

4.6 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

========= 
Total: ~ 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

Hematocrit Changes from Baseline in Metfonnin Patients 
Sorted by Levels of Increasing Lactic Acid 

(S) 
Hct_CFB 

4.000 
1.000 

4 
4.000 
-5.000 
3.674 

-6.000 
-3.000 

2 
-2.000 
-4.000 
1.000 

t.e.JO 
0.200 

s 
S.000 
-5.000 
3.429 

-4.000 
-4.000 

1 
-4.000 
-4.000 
0.000 

======= 
.• ·-1175.000 

-1.159 
1014 

14.000 
-24.000 

3.334 
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~r CFB Cr 
·--------------- ----------

-0.300 

Total: 6.00 
Average: 0.86 
Count: 7 
~faximum: 1.10 
~1inimum: 0.70 
Standard Deviation: 0.16 

-0.200 

Total: 2.40 
Average: 0.80 
Count: 3 
Maximum: 1.00 
Minimum: 0.70 
Standard Deviation: 0.14 

-0.100 

Total: 8.00 
Average: 0.89 
Count: 9 
Maximum: l .10 
M: ·..,um: 0.60 
S :d Deviation: 0.17 

0.000 

Total: 8.70 
Average: 0.97 
Count: 9 
Maximum: l.30 
Minimum: 0.70 
Standard Deviation: 0.16 

0.100 . -----~--- ... 
Total: 11.20 
Average: 1.02 
Count: 11 
Maximum: 1.20 
Minimum: 0.70 
Standard Deviation: 0.17 

0.200 

Total: 4.70 
Average: 0.94 
Count: 5 
~ 'Um: 1.00 
~ ~m: 0.30 
Si.. .... rd Deviation: 0.08 

Total: 
Average: 

0.300 

3.70 
1.23 

Creatinine Levels in Patients with 
1 mEq/L increases in Lactate to > 3 mEq!L 

by Changes in Creatinine 



r CFB 

{ . " .. 
Maximum: 
Minimum: 
Standard Deviation: 

=========== 
Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

Cr 

3 
1.30 
1.20 
0.05 

==== 
44.70 
0.95 

47 
1.30 
0.(i() 
0.18 

. ~ . 

Creatinine Levels in Patients with 
l mF.q/L increases in Lactate to > 3 mEq/L 

by Changes in Creatinine 



Lactic Acid Changes from Baseline in Metfonnin Patients 
Sorted by levels of Inc;easing Creatinine 

(!) 
Cr SAF19_CFB 

--------------- ---------------
0.4 

Total: 1.000 
Average: l.000 
Count: 1 
Maximum: 1.000 
Minimum: 1.000 
Standard Deviation: 0.000 

0.5 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

0.6 

Total: 
Average: 
Count: 
Maximum: 
Mir>;"lum: 
St 1 Deviation: 

0.7 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

0.8 

Total: 
Average: 
Count: 
Ma.xi mum: 
Minimum: 
Standard Deviation: 

Total: 
Average: 
Count: 

·1m: 
.n: 

0.9 

Ml' 
M 
)ll. J Deviation: 

fotal: 
l\verage: 

1.0 

-------
-0.700 
-0.058 

12 
1.300 

-1.500 
0.748 

11.400 
0.106 

108 
l.800 

-0.900 
0.476 

44.100 
0.120 

368 
2.500 

-1.600 
0.564 

... --;1--.---------
56.100 
0.092 

612 
3.100 

-2.100 
0.548 

70.200 
0.113 

620 
3.COO 

-2.70.') 
0.610 

29.300 
o.oso 



Cr 

(. . 
Maximum: 
Minimum: 
Standard Deviation: 

1.1 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

1.2 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

1.3 

T 
A ,e: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

1.4 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

Total: 
Average: 
Count: 
Maximum: 
t.tinimum: 

1.5 

Standard Deviation: 

'ft. 
Average: 
Count: 
Maximum: 
Minimum: 

1.6 

Standard Deviation: 

Lactic Acid Changes from Base' me in ~tetformin PC'.tients 
Sorted by levels of Increasing Creatinine 

(2} 
SAF19_CFB 

. , ' 

581 
2.000 

-2.300 
0.554 

40.400 
0.110 

366 
2.500 

-1.500 
0.532 

15.100 
0.078 

193 
2.300 

-2.100 
0.571 

5.500 
0.056 

98 
1.400 

-0.900 
0.414 

3.300 
0.062 

53 
0.900 

-0.800 
0.395 

2.700 
0.245 

11 
0.800 

-0.100 
0.274 

0.100 
0.025 
. 4 

0.200 
-0.100 
0.130 

I 



Lactic Acid Changes from Baseline in Metforrnin Patients 
Sorted by levels of Increasing Creatinine 

(3) 
Cr SAF19_CFB -------------··- ______ .,. ______ _ 

1.8 

Total: 
Average: 
Ccunt: 
Maximum: 
Minimum: 
S!andard Deviation: 

1.9 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

========== 
Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Staf>A.,rd Deviation: 

• 

-0.100 
-0.050 

2 
0.000 

-0.100 
0.050 

0.200 
0.200 

l 
0.200 
0.200 
0.000 

-~--------
278.600 

0.092 
3030 

3.100 
-2. 700 
0.556 

. , ' 



Lactic Acid Changes from Baseline 
in Patients with >20% Drops in GFR 

(1) 
c;tudy_ID Group Visit No SAF19 CFB 
----------------- -----~~~--------- ------------------------ ---------------

) A 

... . .. . 

3.1 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.0 

-0.900 
-0.900 

1 
0.000 

-0.10()". 
-0.006 

18 
0.504 

Total· 5.700 
Average: 0.335 
Count: 17 
Standard Deviation: 0. 745 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

5.2 

0.300 
•"\' 0.300 

1 
0.000 

Total: 0.300 
Average: 0.300 
Count: 1 
Standard Deviation: 0.000 

6.0 

To!al: 
Average: 
Count: 
Standard Deviation: 

6.1 

3.400 
0.126 

27 
0.493 

Total: 0.100 
Av1::rage: 0.100 
Count: 1 
Standard Deviation: 0.000 

Total: 
Average; 
Count: 

7.0 

Standard Deviation: 

8.0 

--------------
-2.300 
-0.079 

29 
0.697 



I 
L 

Lactic Acid Changes from Baseline 
in Patients with >20% Drops in GFR 

(2) 
'udy_ID Group Visit .. No SAF19_CFB 
---------------- ------------------------ ---------------------·-- ---------------

Total: 
Average: 
Count: 
Standard Deviation: 

B 

... • 1 I 

Total: 1.300 
Average: 0.072 
Count: 18 
Standard Deviation: 0.603 

8.1 

To~: 
Average: 
Count: 
Standard Deviati1lll: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

3.1 

0.700 
0.700 

1 ·. 
0.000 

3.300 
0.114 

29 
0.630 

11.800 
0.083 

143 
0.627 

Total: 0.300 
Avemge: 0.100 
Count: 3 
Standard Deviation: 0.283 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.0 

-1.300 
-0.081 

16 
0.350 

Total: 1.400 
Average: 0.064 
Count: 22 
Standard Deviation: 0.346 

6.0 

Total: l.500 
Avt:rage: 0.065 
Count: 23 
Standard Deviation: 0.485 

Total: 
Average: 
Count: 

7.0 

1.000 
0.045 

22 



Lactic Acid Changt.s from Baseline 
in Patients wit.h > 20% Drops in GFR 

(3) 
'tudy _ID Group Visit No SAF19 CFB 
·----------··---- ------·-------- -------------------- -----------

Total: 
A···-·ge: 
( 

~ .&I'd Deviation: 

87-20 

Standard Deviation: 0.327 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

-0.400 
-0.021 

19 
0.337 

Total: 1.000 
Average: 0.043 
Count: 23 
Standard Deviation: 0.683 

Total: 3.500 
Average: 0.027 
Count: 128 
Standard Deviation: 0.449 

A 1.0 

15.300 
0.056 

271 
0.551 

Total: 0.100 
Average: 0.100 
Count: 1 
Standard Deviation: 0.000 

3.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

1.000 
1.000 

! 
0.000 

Total: 0.600 
Average: 0. 600 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: 2.600 
Average: 0.062 
Count: 42 
Standard Deviation: 0.541 

6.1 



I 

l 

Lactic Acid Changes from Baseline 
in Patients with > 20~ Drops in GFR 

(4) 
·udy_ID Group ----

Total: 
Average: 
Count 

Visit_ No 
------
Total: 
Average: 
Count: 
Standard Deviation: 

6.2 

Total: 
Aven11e: 
Count: 
Standard Deviation: 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Cmint: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

SAF19_CFB 
-------

0.500 
0.500 

1 
0.000 

0.600 
0.600 . 

i 
0.000 

---------------
0.600 
0.017 

36 
0.620 

--------
3.600 
0.084 

43 
0.479 

--------
-0.500 
-0.250 

2 
0.1.50 

------------
2.900 
0.076 

38 
0.466 

0.700 
0.022 

32 
0.569 

----
2.600 
0.060 

43 
0.523 

15.300 
0.063 

241 



Lactic Acid Changes from Baseline 
in Patients with >20" Drops in GFR 

(S) 
'Udy _ID Group 

Stand:t.td Deviation: 

c 

Visit No ---
3.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Avcragt.: 
Cou.1t: 
Standard Deviation: 

6.) 

Total: 
A~e1'3l?C: 
Count: 
Standard Deviation: 

7.0 

Total: 
Average: 
Cou!lt: 
Siandard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

Tota.I: 
Averqe: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

•"·"'Olal• i • 
Averqe: 
Count: 
Stanclanl Deviation: 

··i 
·>.-... 

. ·~ 
. "' -;-, 

•1Ji£ 
.• lA 

SAF19_CFB 

O.S33 

-0.400 
-0.400 

1 
0.000 

1.500 
0.056 

27 
0.447 

------
-0.500 
-0.500 

1 
0.000 

-1.700 
-0.063 

27 
0.420 

l-_, 

-----
1.700 

- ·~ --

\i-~< ' 
0.077 ' 

22 . :~_-' 

0.478 .. 

-0.400 
-0.015 

27 
0.349 

i} I 

''_, 

.,-:.' 

3.000 " 
0.111 :'%:: ._ 

, /~~ 

27 
0.663 

~-

-
4.200 
0.168 

2' 
0.3'10 



I actic Acid Chan&es from Budine 
u1 Patients with > 20" Drops in GFR 

(6) 
~tudy_ID Group -------

Total: 
Average: 
Count: 
Standard Deviation: 

D 

.. . .. ' 

Visit_. No 

4.0 

Total: 
Average: 
Count: 
Standard IY..viation: 

s.o 
lotal: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Tolll: 

SAF19_CFB -~-

-

------------------
7.400 
0.047 

IS7 
0.473 

-0.300 
-0.300·. 

I 
0.000 

------------
-0.600 
-0.600 

I 
0.000 

l.SOO 
O.OS4 

28 
0.382 

8.400 
0.365 

23 
O.S62 

4.700 
0.138 

34 
0.470 

0.100 
o.oso 

2 
0.4SO 

'>·---·---
7.200 
0.2S7 

28 
0.801 

0.400 



Lactic Acid Changes from Btieline 
in Patients with > 20~ Drops in GFR 

(7) 
Study_ID Group 

r.' 

Visit_ No SAF19_CFB ... ....... -·- ---·-----

Total: 
Average: 
Count: 
Standard Deviation: 

~otal: 
Average: 
Count: 
Standard Deviation: 

Average: 0.200 
· Count: 2 
· Standant Deviation: O. 100 

10.0 

Total: 
Avenge: 
Count: s._,.ns Devialion: 

11.0 

Total: 
Average: 
Count: 
Standant Dcvialion: 

Total: 
Avenge; 
Count: 

11.2 

Standard Deviation: 

2.900 
0.112 

26 
O.SS3". 

3.100 
0.072 

43 
0.447 

0.100 
0.100 

1 
0.000 

27.SOO 
0.146 

189 
0.547 

---·--· 
S0.200 
0.086 

587 
O.S24 

==========~ .;;:;::==-===== ,,--~-=----- ·===-
Total: 
Average: 
Count: • 
S1&1ldard Deviation: 

6S.SOO 
0.076 

ass 
o.m 

. . ·~. 

'I_, 

-.,.-
\14,t. 

_,_.,;''. 
'•\} 

''f< !' 

;;: -~j~~. 
,,...,,.} 

'!. 



~AF19 
·---------------

1.9 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.1 

Total: 
Average: 
Count: 
Max;:num: 
Mi,.;"'lum: 
St d Deviation: 

2.2 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.3 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.4 

Tot-11: 
A"erage: 
Co .. -•· 
IV Jm: 
M m: 
St.. .d Deviation: 

2.6 

Total: 
Average: 

Cr_CFB 
-----------

-----------
-0.700 
-0.140 

5 
0.100 

-0.400 
0.162 

---------
-0.300 
-0.030 

IO 
~ 

0.100 
-0.300 
0.149 

-----------
0.000 
0.000 

8 
0.100 

-0.100 
0.071 

-----------
-0.500 
-0.071 

7 
0.300 

-0.500 
0.231 

.. ----..-.. -----
0.200 
0.067 

3 
0.100 
0.000 
0.047 

-----------
-0.300 
-0.027 

11 
0.200 

-0.200 
0.114 

-----------
-0.600 
-0.()(J() 

Creatinine Levels in Metformin Patients with 
at least 1 mEq/L increases in Lactate 

by Lactate Levels 



SAF19 
·---------------

(. 

M<tA.mum: 
Minimum: 
Standard Deviation: 

2.7 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.8 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.9 

Tr 
A\ .. ,. 

COUUL: 
Maximum: 
Minimum: 
Si.andard Deviation: 

3.0 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
il<:llldard Deviation: 

3.1 

rotal: 
.\. vc:rage: 
:::ount: 
Max.imum: 
Minimum: 
itandard Deviation: 

3.2 

ro 
\verage: 
~ount: 
daximum: 
dinimum: 
itandard Deviation: 

Cr CFB 
·--------

10 
0.100 

-0.200 
0.080 

----------
-0.500 
-0.045 

11 
0.100 

-0.300 
0.123 

-----------
-0.400 
-0.044 

9 
0.300 

-0.200 
0.142 

-----------
-0.200 
-0.040 

5 
0.100 

-0.200 
0.102 

-----------
-0.700 
-0.070 

10 
... . ..0.100 

-0.200 
0.078 

-0.500 
-0.100 

5 
0.100 

-0.300 
0.126 

---------
0.300 
0.050 

6 
0.2\JO 

-0.100 
0.096 

Creatinine Levels in Metfonnin Patients with 
at least l mF.q/L increases in Lactate 

by Lactate Levels 



SAF19 

3.3 

Total: 
Average: 
Coi;nt: 
Maximum: 
Minimum: 
Standard Deviation: 

3.4 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
St.mdard Deviation: 

3.6 

Total: 
Average: 
Count: 
Maxim am: 
Minimum: 
S ·d Deviation: 

3.7 

Cr_CFB 

0.600 
0.120 

'i 
0.200 
0.000 
0.075 

-0.500 
-0.250 

2 
~ -0.200 

-0.300 
0.050 

0.100 
0.025 

4 
0.200 

-0.300 
0.192 

Total: 0.100 
Average: 0.050 
Count: 2 
Maximum: 0.100 
Minimum: 0.000 
Standard Deviation: 0.050 

3.8 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

3.9 

Total: 
Average: 
Count: 
W um: 
~ 1m: 
SL .d Deviauon: 

4.0 

rot.,,. '·""'"" 
A vr.r:.ge: 

_.. -"'~-T-----

-0.100 
-0.100 

1 
-0.100 
-0.100 
0.000 

0.100 
0.050 

2 
0.300 

-0.200 
0.250 

-0.300 
-0.300 

Creatinine u:vels in Metformin Patients with 
at least 1 mEq/L increases in Lactate 

by Lactate Leveb 



SAF19 
------------------
.t: 

t.-1aximum: 
Minimum: 
Standard Deviation: 

4.1 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

4.3 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

4.4 

. .ge: 
Ccunt: 
Maximum: 
Minimum: 
Standard Deviation: 

4.6 

Total: 
Average: 
Count: 
Maximum: ·• 
Minimum: 
Standard Deviation: 

4.8 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

======= 

• .ge: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

~ 

Cr_CFB 
----------

l 
-0.300 
-0.300 
0.000 

----------
-0.100 
-0.100 

1 
-0.100 
-0.100 
0.000 

~·---------·~ 

-0.400 
-0.133 

3 
0.000 

-0.300 
0.125 

-0.300 
-0.300 

1 
-0.300 
-0.300 
0.000 

0.000 
0.000 

l 
.• ,0.000 

0.000 
0.000 

0.100 
0.100 

l 
0.100 
0.100 
0.000 

====--
-4.900 
-0.040 

124 
0.300 

-0.500 
0.144 

Creatinine Levels in Metformin Patients with 
at least l mf.q/L increases in Lactate 

by Lactate Levels 



5AF19 

0.4 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

0.6 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

0.7 

Total: 
Average: 
Count: 
Maximum: 
Mir:..,um: 
St d Deviation: 

0.8 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

Total: 
Average: 
•~ount: 
Maximum: 
Minimum: 

0.9 

Standard Deviation: 

1.0 

Total: 
Average: 
CC'''""': 
IV um: 
M m: 
St&. d Deviation: 

1.1 

Total: 
Average: 

Cr_CFB 

-0.200 
-0.200 

1 
-0.200 
-0.200 
0.000 

-0.200 
-0.017 

12 
0.200 
-0.300 
0.140 

0.200 
0.005 

44 
0.300 

-0.400 
0.148 

-0.500 
-0.004 

114 
0.700 

-0.400 
0.175 

... -.. ·--~------
-4.700 
-0.025 

185 
0.600 
-0.600 
0.171 

-6.500 
-0.030 

220 
0.800 

-0.400 
0.154 

-6.100 
-0.023 

1jb-\•t_ ; I <\\ l ~->'!., L ~Lio. 
Creatinine. LeVck in Metfonnin Patients 

by Levels of Increasing Lactic Acid 
(1) 



SAF19 

c. . 
Maximum: 
Minimum: 
Standard Deviation: 

1.2 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

Tot:.!: 
Average: 
Count: 
:Maximum: 
Minimum: 

1.3 

Standard Deviation: 

1.4 

T· 
A ,e: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

1.6 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

1.7 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

T<. 
Ave~e: 
Count 
Maximum: 
Mi11imun': 

1.8 

Standard Deviation: 

Cr_CFB 

263 
0.900 

-0.400 
0.152 

·12.200 
-0.046 

266 
0.500 

-0.500 
0.160 

-9.100 
-0.032 

281 
0.500 

-0.400 
0.152 

-7.200 
-0.028 

258 
0.700 

-0.400 
0.144 

-5.500 
-0.028 

199 
., .0.500 

-0.600 
0.149 

-8.300 
-0.041 

202 
0.500 

-0.600 
0.150 

-6.600 
-0.036 

183 
0.500 

-0.500 
0.155 

Creatinine Levels in Metformin Patients 
by Levels of Increasing Lactic Acid 

(2) 



SAFl9 Cr_CFB 
·----.. ---------·-- ------------

1.9 

Total: 
Average: 
Count: 
Maximum: 
Minimum 
Standard Deviation: 

Total: 
Average: 
Count 
Maximum: 
Minimum: 

2.0 

Standard Deviation: 

2.1 

Total: 
Average: 
Count: 
Maximum: 
Mi,,;'llum: 
S td Deviation: 

2.2 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.3 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.4 

Total: 
Average: 
Con1'1t; 

r. um: 
1\-. 1m: 
SL .d Devi3tion: 

2.6 

Total: 
Average: 

-5.400 
-0.038 

141 
0.700 
-0.400 
0.179 

-3.300 
-0.023 

143 
0.600 

-0.400 
0.163 

-3.200 
-0.025 

127' 
0.700 

-0.500 
0.160 

-2.200 
-0.028 

78 
0.300 

-0.500 
0.140 

.. ---..-------
-0.200 
-0.004 

51 
0.200 

-0.300 
0.117 

-1.500 
-0.025 

61 
0.500 

-0.400 
0.161 

-1.600 
-0.041 

Creatinine Levels in Metformin Patients 
by Levels of Increasing Lactic Acid 

(3) 



SAF19 

l ; 
~lc>Almum: 
Minimum: 
Standard Deviation: 

Total: 
Average: 
Count: 
Maximum: 
l'tiinimum: 

2.7 

Standard Deviation: 

2.8 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

2.9 

T, 
A ,e: 
Cou111: 
Maximum: 
Minimum: 
Standard Deviation: 

3.0 

Total: 
Average: 
Count: 
Maximum: .. 
Minimum: 
Standard Deviation: 

3.1 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

Tl 
Average: 
Count: 
Maximum: 
Minimum; 

3.2 

Standard Deviation: 

Cr_CFB 

39 
0.200 

-0.400 
0.137 

-2.000 
-0 .. 057 

35 
0.200 
-0.400 
0.152 

-1.700 
-0.061 

28 
0.300 
-0.400 
0.132 

-0.600 
-0.032 

19 
0.200 

-0.300 
0.130 

-1.200 
-0.067 

18 
... 0.100 

-0.300 
0.125 

-0.400 
-0.033 

12 
0.200 
-0.300 
0.137 

0.600 
0.038 

16 
0.200 

-0.100 
O.lOS 

Cteatinine Levels in Metfonnin Patients 
by Levels of Increasing Lactic Acid 

(4) 



SAF19 
·-----------------

3.3 

TolaJ: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

3.4 

TolaJ: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

TolaJ: 
Average: 
Count: 
Maximum: 
lV;"imum: 

3.6 

ard Deviation: 

3.7 

Cr_CFB 
--------

0.300 
0.030 

10 
0.200 

-0.200 
0.119 

-0.400 
-0.067 

6 
0.100 
-0.300 
0.149 

0.100 
0.017 

6 
0.200 
-0.300 
0.167 

Total: 0.100 
Average: 0.050 
Count: 2 
Maximum: 0.100 
Minimum: 0.000 
Standard Deviation: 0.050 

3.8 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

Total: 
Average: 
C"11nt: 

num: 
1um: 

3.9 

~ ..i.rd Deviation: 

4.0 

Total: 
Average: 

. ,_......_ ___ . ___ _ 

-0.100 
-0.050 

2 
0.000 

-0.100 
0.050 

0.100 
0.033 

3 
0.300 
-0.200 
0.205 

-0.200 
-0.100 

Creatinine Levels in Metformin Patients 
by Levels of Increasing Lactic Acid 

{5) 



SAF19 

1t: 
l\-1dXimum: 
Minimum: 
Standard Deviation: 

4.1 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation; 

4.3 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

4.4 

. .ige: 
<-uunt: 
Maximum: 
Minimum: 
Standard Deviation: 

4.6 

Total: 
Average: 
Count: 
Maximum: .. 
Minimum: 
Standard Deviation: 

4.8 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

~====== 

I .ge: 
Count: 
Maximum: 
Minimum: 
Standard Deviation: 

Cr_CFB 

2 
0.100 

-0.300 
0.200 

-0.100 
-0.100 

l 
-0.100 
-0.100 
0.000 

-0.400 
-0.133 

3 
0.000 

-0.300 
0.125 

-0.300 
-0.300 

l 
-0.300 
-0.300 
0.000 

0.000 
0.000 

l 
• 1 I 0.000 

0.000 
0.000 

0.100 
o. too 

l 
0.100 
0.100 
0.000 

==== 
-90.400 

-0.030 
3034 

0.900 
-0.600 
O.llS 

Creatinine Levels in Metformin Patients 
by Levels of Increasing Lactic Acid 

(6) 
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Urinary pH Change from Baseline 
in Patients with > 2x Increases in lactate 

(1) 

Jdy_ID Group Visit_ No SAF14_CFB 
------- ------------------------ ------------------------ ---------

87-.v A 3.1 
-------------

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

4.0 

Total: 1.000 
Average: 0.12S 
Count: 8 
Standard Deviation: 1.269 

5.0 ______ ... ____ 

Total: 2.000 
Average: 0.222 
Count: 9 
Standard Deviation: 0.916 

6.0 
------------... 

Total: -2.000 
Average: -0.400 
Count: s 
Standard Deviation: 0.800 

7.0 

Total: -1.000 
Average: -0.12S 
Count: 8 
Standud Deviation: 0.599 

8.0 
---------• .. 

Total: 1.000 
Averag.::: 0.125 
Count: 8 
Standard Deviation: 0.927 

9.0 

Total: 0.000 
Average: 0.000 
Count: 6 
Standard Deviation: 0.816 

Total: 1.000 
Average: 0.022 
Count: 45 
Standard Deviation: 0.9)1 

B 4.0 

Tocal: 0.000 



Urinary pH Change from Easeline 
in Patients with > 2x Increases in Lactate 

(2) 

'udy_ID Group Visit_No SAF14_CFB 
·--·--------- ------------------------ ------------------------ ---------··-

Average: 0.000 
Count: 3 
Standard Deviation: 0.000 

5.0 

Total: l.000 
Average: 0.200 
Count: 5 
Standard Deviation: 0.980 

6.0 
------------·--

Total: 0.000 
Av.:rage: 0.000 
Count: l 
Standard Deviation: 0.000 

7.0 
.... -------------

Total: l.000 
Average: l.000 
Count: l 
Standard Deviatian: 0.000 

9.0 

Total: 0.000 
Aver4g<:: 0.000 
Count: 2 
Standard Deviation: l.000 

---------------
Total: 2.000 
Average: 0.167 
Count: 12 
Standard Deviation: 0.799 

• . . 
---------------

Total: 3.000 
Average: 0.053 
Coun!: 57 
Standard Deviation: 0.907 

87-2D A 3.0 
............................... 

Total: 0.000 
Average: 0.000 
Count: l 
Standard ~viation: 0.000 

6.0 
-------------

Total: l.000 
Average: 0.125 
Count: 8 
Standard Deviation: 0.927 



Urinary pH Ch.ange from Baseiine (3) 
in Patients with > 2x Increases in Lactate 

~tudy_ID 
·--... -·----------

Group 

A 

Visit_No SAF14_CFB 
--~-------------------- ------~------

7.0 

Total: 3.000 
Average: 0.429 
Count: 7 
St.ai1dard Deviation: 0.904 

8.0 

T~tal: 
Average: 
Count: 
Standard Deviation: 

9.0 

-1.000 " 
-0.125 

8 
0.781 

Total: 1.000 
Average: 0.250 
C'.'unt: 4 
Standard Deviation: 0.829 

10.0 

Totat: 
Avr.rage: 
Count: 
Standard Deviation: 

11.0 

-2.000 
-0.286 

7 
0.881 

Total: 0.000 
Average: 0.000 
Count: 4 
Standard Deviation: 0.000 

Total: 2.000 
• Average: 0.051 

Count: 39 
Standard Deviation: 0.846 

c 6.0 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

7.0 

Total: 
Average: 
Count: 
Stand.lrd Deviation: 

8.0 

TOW!: 

-1.000 
-0.333 

3 
0.471 

-1.000 



Urinary pH Change from Base:line (4) 
in Patients with > 2x ln.;reases in Lactate 

'itudy_ID Group Visit No . SAF14 __ CFB 
·---~ ------------- ------------------------ ------------------------ ---------= -

Total: 
Average: 
Count: 
Standard Deviation: 

D 

1 •, I 

Average: 
Count: 
Standard Deviation: 

Total. 
Average: 
Count: 

9.0 

Standard Deviation: 

10.0 

-0.200 
5 

0.400 

0.000 
0.000 

. 1 · 
0.000. 

Total: 1.000 
Averag\~: 0.143 
Count: 7 
Standard Deviation: 0.990 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

-1.000 
-0.333 

3 
0.471 

-2.000 
-0.100 

20 
0.700 

Total: 1.000 
Average: 0.143 
Count: 7 
Standard Deviation: 0.639 

7.0 

Total: 4.000 
Averdge: 1.000 
Count: 4 
Standard Deviation: 0.000 

8.0 

Total: 0.000 
Average: 0.000 
Count: 8 
Standard Ueviation: 0. 707 

9.0 

Total: 0.000 
Average: 0.000 
Count: 6 
Standard Deviation: 0.000 



Urinary pH Change from &!>eline (5) 
in Patients with > 2x Increase.' in Lactate 

~tudy_ID Group 

<. _.J D 

Total: 
Average: 
Coullt: 
Standard Dev iatiua; 

Total: 
Average: 
Count: 
S•r --lard Deviation: 

------------ ========== 
Toia.J: 
Average: 
Coum: 
Standard Deviation: 

·• • ~ I 

Visit_ No SAF14_CFB 

10.U 

Total: 2.000 
Average: (I ?Rn 
Coont: 7 
Standard Deviation: 0. 700 

il.0 

Total: 
Average: 
Co,.,..t. 

a'~ • 
Standard Deviation: 

========= 

n.ooo ·. 
0.000 

6 
0.000 

7.uoo 
0.184 

38 
0.601 

7.000 
0.072 

97 
0.736 

----------
10.000 
0.065 

154 
0.803 



Urinary pH Change from Baseline (1) 
in Patients with Lactate Increase~ of > = lrnEq/L 

udy_ID Grouo Visit_No SAF14_CFB 
--------------- ---------------------- ------·---------------· ------------

8"1-uJ A 3.1 
-------------·· 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

4.0 

Total: -1.000 
Average: -0.167 
Count: 6 
Standard Deviation: 0.373 

5.0 
---------------

Total: 3.000 
Average: 0.500 
Count: 6 
Standard Deviation: 0.957 

5.4 
---------------

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

6.0 
---------------

Total: -1.000 
Average: -0.250 
Count: 4 
Standard Deviation: 0.433 

7.0 
---------------... .. I Total: -l.000 

Average: -0.125 
Count: 8 
Standard Deviation: 0.599 

8.0 
------------

Total: 2.000 
Average: 0.222 
Count: 9 
Standard Deviation: 0.786 

9.0 
---------------

Total: 2.000 
Average: 0.333 
Count: 6 
Standard Deviation: 1.106 

Total: 4.000 

--~--~ 



Urinary pH Change from Baseline (2) 
in Patients with Lactate Increases of > = 1 mEq/L 

'tudy_ID Group 
·---------------- -----------------~-~-

Aver:.ge: 
Count: 
Standard Deviation: 

B 

.. . . 

Visit No SAF14_CFB 

3.0 

0.098 
41 

0.790 

Total: 0.000 
Average: 0.000 
Count: l 
Standard Deviation: O.()()(} 

4.0 

Total: 0.000 
Average: 0.000 
Count: 5 
Standard Deviation: 0.000 

5.0 

Total: 2.000 
Average: 0.286 
Count: 7 
Standard Deviation: O.i!81 

5.1 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

0.000 
0.000 

2 
0.000 

Total: 1.000 
Average: 0.250 
Count: 4 
Standard Deviation: 1.4:-9 

7.1 

Total: 0.000 
Average: 0.000 
Count: l 
Standard Deviation: 0.000 

Total: 
Average: 
Count: 

9.0 

1.000 
0.167 

6 



Urinary pH Change from Baseline (3) 
in Patients with Lactate Increases of > = lmEq/L 

":tudy_ID Group Visit No SAF14 CFB 
---------------- ------------------------ ------------------------ ---------------

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: 

87-20 A 

.. . ... 

Standard Deviation: 0.898 

3.0 

4.000 
0.148 

27 
0.848 

-------- . 
8.000 
0.118 

68 
0.814 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: u.000 

4.0 

Total: 0.000 
Average: 0.()00 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: 1.000 
Average: 0.071 
Count: 14 
Standard Deviation: 0.703 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

4.000 
0.444 

9 
0.831 

Total: 1.000 
Average: 0.125 
Count: 8 
Standard Deviation: 0.781 

9.0 

Total: 1.000 
Average: 0.167 
Count: 6 
Standard Deviation: 0.898 

10.0 



Urinary pH Change from Baseline (4) 
in Patients with Lactate In'·reases of > = l mF.q/L 

Study_ID Group Visit No SAF14 CFB 
---------~------ ~----~---~----------- ------------------------ ---------------

Total: 
~Average: 
Count: 
Standard Deviation: 

c 

-1 •.. I 

Total: 
Average: 
CoJnt: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

·~otal· 1. • 

Average: 
Count: 
Standard Deviation: 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

-1.000 
-0.143 

7 
1.125 

0.000 
0.000. 

·9. 
0.471 

6.000 
0.109 

55 
0.802 

-l.000 
-0.200 

5 
0.400 

··l.OQO 
-tl.333 

3 
0.471 

0.000 
0.000 

l 
0.000 

-1.000 
-0.200 

5 
0.400 

Total: 0.000 
A veragc: 0.()00 
Count: 1 
Standard Deviation: 0.000 

10.0 

Total: -2.000 
Average: 
Count: 

-0.2!i0 
8 



Urinary pH Change from Baseline (5) 
in Patients with Lactace l11cre.a.ses of > = 1 mEq/L 

~tudy_ID Group Visit No SAF14 CFB 
----------------- -----~-~------------- ------------------------ ---------------

Total: 
Average: 
Count: 
~tandard Deviation: 

D 

·1 •"' I 

Standard Deviation: 0.661 

Total: 
>.verage: 
Count: 

11.0 

Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

-1.000 
-0.250 

4 
0.433 

-6.000 
-0.222 

27 
0.4!J7 

-1.000 
-0.091 

11 
0.514 

Total: 3.000 
Average: 0.375 
Count: 8 
Standard Deviation: 0.696 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

-2.000 
-0.182 

11 
0.575 

Total: 1.000 
Average: 0.125 
Count: 8 
Standard Deviation: 0.331 

10.0 

Total: 4.000 
Average: 0.286 
Count: 14 
Standard Deviation: 0. 700 

11.0 

Total: 0.000 
Average: 0.000 
Count: 7 
Standard Deviation: 0.000 



Urinary pH Change from Baseline (6) 
in Patients with Lactate Inc.-eases cf > == lmf.q/L 

Study_ ID Group ______________ ..,_ ----------·-----··-----
Total: 
Average: 
Count: 
Standard Devi<ltion: 

Total: 
Average: 
Count: 
Standard Deviation: 

========= ========== 
Total: 
Average: 
Count: 
Standard Deviation: 

... • .. j. 

Visit_ No SAF14_CFB __________ d____ --------------

====:::====== 

5.000 
0.085 

59 
0.591 

5.000 
0.035 

141 . 
0.678 . 

===== 
13.000 
0.062 

209 
0.726 



.. . ... ' 
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Anion gap Changes from Baseline (1) 

Study_ID Group Visit_No SAF06_CFB ...... __________ _ _______ .. _____ ·---- -------
) A 

.. . ~ 

0.0 

Total: 0.000 
Average: 0.000 
Count: 140 
Standard Deviation: 0.000 

0.1 

To~: 
Average: 
Count: 
Standard Deviation: 

0.2 

0.000". 
0.000 

5 
0.000 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

1.0 

Total: 3.000 
Average: 0. 750 
Count: 4 
Standard Deviation: 2.225 

1.1 

Total: 4.400 
Average: 2.200 
Count: 2 
Standard Deviation: 0.100 

2.0 

Total: 
Average: 
Count: 
Standard Deviation: 

3.0 

Total: 
Average: 
Count: 
Standard Deviation: 

3.1 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

-3.800 
-1.267 

3 
4.928 

-0.900 
-0.900 

1 
0.000 

----------
-1.100 
-0.367 

3 
1.613 



Anion gap Changes from Baseline (2) 

Study_ID Group Visit_ No SAF06_CFB -------------- ------------- ,_______________ -----------

... • .. I 

Tot.al: 
A\'erage: 
Count: • 
Standard Deviation: 

4.1 

Total: 
Average: 
Count: 
Standard Deviation: 

4.2 

Total: 
Average: 
Count: 
Standard Deviation: 

5.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

5.2 

Total: 
Averare: 
Count: 
Standard DGviation: 

5.3 

14.300 
0.109 

131 
3.778 

-7.500 
-1.500' 

5 
3.667 

-2.500 
-l.250 

2 
2.550 

51.700 
0.417 

124 
3.858 

-8.300 
-l.660 

5 
3.544 

8.400 
4.200 

2 
0.800 

Total: 0.600 
Average: 0.600 
Count: 1 
Standard Deviation: 0.000 

5.4 

Total: 1.200 
Average: 1.200 
Count: 1 
Standard Deviation: 0.000 

Total: 
Average: 

6.0 

9.600 
0.080 



Anion gap Ciiangcs from liasclinc (3) 

litudy_ID Group Visit_ No SAF06_CFB 
~~·------------ ------------------------

... . .. . 

Count: 120 
Slandard Deviation: 4.061 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.3 

Total: 
Average: 
Count: 
Slandard Deviation: 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Slandard Deviation: 

7.2 

-7.900 
-1.317 

6 
4.64!5 . 

-.5.000 
-.5.000 

1 
0.000 

43.900 
0.38!5 

114 
4 . .593 

-14.400 
-4.800 

3 
2.772 

Total: -1.800 
Average: -1.800 
Count: 1 
Slandard Deviation: 0.000 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

8.2 

49.SOO 
0.442 

112 
4.001 

15.000 
1.875 

8 
6.1SS 

Total: 1.300 
Average: 1.JCilJ 
Count: 1 
Standard Deviation: 0.000 



Anion gap Changes from Baseline (4) 

4itudy_ID Group 

A 

• 

Tolal: 
Average: 
Count: 
Standard Deviation: 

B 

Visit_ No 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
CocRt: 
Standard Deviation: 

9.2 

Tolal: 
Average: 
COU'!l:. 
Standard Deviation: 

-3.0 

SAF06_CFB __ ..,. __ _ 

62.900 
0.567 

111 
4.258 

·12.100 ·. 
-6.0SO 

2 
2.250 

-12.100 
-12.100 

I 
0.000 

---------
188.400 

0.207 
910 

3.805 

--------
Tolal: 0.000 
A vcrage: OJ)()() 
Count: 1 
Standard Deviation: 0.000 

-1.9 

Tolal: 
Average: 
Count: 
Standard Deviation: 

-0.9 

0.000 
0.000 

1 
0.000 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard D~iation: 0.000 

0.0 

Tolal: 0.000 
A vcrage: 0.000 
Count: 142 
Standard Deviation: 0.000 

0.1 

Total: 0.000 



Anion pp Changes from Baseline (S) 

4'tudy _IJJ Group ----

.. ., . 
• 

Visit_ No 

Average: 
Count: 
Saandard Deviation: 

0.2 

Total: 
Average: 
Count: 
Standard Dcvialiou: 

1.0 

Total: 
Average: 
Count: 
Saanctard Deviation: 

2.0 

Total: 
Average: 
Count: 
S&andanl Deviation: 

3.0 

Total: 
Average: 
Count: 
Saandanl Deviation: 

3.1 

Total: 
A'1era&C: 
CC>Ulll! 
Standard Deviation: 

1otal: 
A.veraae: 
(Wilt: 

4.0 

Sructanl OevWion~ 

4.1 

Total: 
Averap: 
Count: 
Srandald Devilltion: 

4.2 

SAF06_CFB ------
0.000 

s 
0.000 

0.000 
0.000 

2 
0.000 ·. 

----
4.600 
1.S33 

3 
0.189 

0.300 
0.01S 

4 
l.36S 

0.900 
0.300 

3 
1.SSl 

·-----·---
-1.SOO 
-0.SOO 

3 
0.993 

8.400 
G.~ 

133 
4.24' 

2.600 
1.300 

2 
2.000 

0.900 
0.900 

1 

' . 

. 
: 

""' '--- ol-

.. ~_f) 

~-

7"." 

.. 
~· 

I,. 

·--~ ,, 
J 

. ·.,, 

... . ~ 
.l' 

. ' 



Anion gap Changes from Base!ine (6) 

i;;tudy_ID Group Visit_No SAF06_CFB 

... . "" \ 

Standard Deviation: 0.000 

5.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

36.200 
0.299 

121 
4.256 

-8.400 
-1.400 

6 
2.157 

-27.600 
-0.242 

114 
4.121 

Total: 1.800 
Average: 1.800 
Count: 1 
Standard Deviation: 0.000 

7.0 

Total: 
Average: 
Count: 
S!ai" • ..ard Deviation: 

7.1 

41.500 
0.377 

110 
4.137 

Total: 1.800 
Average: 0.900 
Count: 2 
Standard Deviation: 0.900 

7.2 

Total: 0.000 
Average: 0.000 
Co1.1nt: 1 
Standard Deviation: 0.000 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

61.100 
0.582 

105 
3.991 



Anion gap Changes from Baseline (7) 

Study_ID Group Visit_No SAF06 CFB 
------------------ ----------------------- -----------------·-- ---------------

.D B 

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: 

87-20 A 

... ~... ' 

8.1 

Total: 
Average: 
Count: 
Standard Deviauon: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

-2.0 

Total: 
Av<!rage: 
Count: 
Standard Deviation: 

-1.7 

-3.500 
-1.167 

3 
4.451 

-23.200. 
-0.223 

104 
4.222 

-1.900 
-0.950 

2 
3.150 

94.000 
0.108 

870 
3.740 

282.400 
0.159 
1780 

3.774 

0.000 
0.000 

1 
0.000 

-----· 
Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

0.0 
-------

Total: 0.000 
Average: 0.000 
Count: 206 
Standard Deviation; 0.000 

Total: 
Average: 

0.1 

0.000 
0.000 



Anion gap Changes from Baseline (8) 

Study_ID Group Visit_ No SAF06_CFB 
·-----J'o ____ ..,______ ---------------------- ---------------------- ----------------

"1 • .._ I 

Count: 11 
Standard Deviation: 0.000 

0.2 

Total: 
Average: 
Count: 
Standard Deviation: 

1.0 

Total: 
Average: 
Count: 
Standard Deviation: 

1.1 

Total: 
Average: 
Count: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Standard Deviation: 

3.0 

Total: 
Average: 
Count: 
Standard Deviation: 

3.1 

0.000 
0.000 

1 
0.000. 

1.900 
0.380 

5 
2.825 

-4.500 
-4.500 

1 
0.000 

-10.600 
-2.120 

5 
2.856 

-9.400 
-2.350 

4 
2.148 

Total: 1.000 
Average: 0.500 
Count: 2 
Standard Deviation: 2.200 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.1 

Total: 
Average: 
Count: 
Standard Deviation: 

-10.100 
-2.020 

5 
3.762 

-3.600 
-3.600 

1 
0.000 



Anion gap Changes from Baseline (9) 

\tudy_ID 

J 

Group Visit No SAF06_CFB 
------------------------ --------------------- ---------------
A 

.... •1 • 

50 

Tolal: 
Average: 
Count: 
St'Uldard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

5.2 

-1.700 
-0.850 

2 
1.250 

-15.ldO . 
-3.n5 

4 
0.991 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

5.3 

Tot<J: 2.300 
Averat;e: 2.300 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.2 

Total: 
Average: 
Count: 
Standard Deviation: 

6.5 

115.900 
0.588 

197 
4.100 

11.800 
1.311 

9 
4.0S4 

-6.200 
-3.100 

2 
1.300 

----------
Total: 1.200 
Average: 1.200 
Count: 1 
Standard Deviation: 0.000 

7.0 



Anion gap Changes from Baseline (10) 

"tudy_ID Group Visit No SAF06_CFB 
·--------------- ------------------------ ------------------------ ---------------

.. •, I 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

10.1 

88.600 
0.464 

191 
5.003 

-4.300 
-0.860 

5 
1.622 

13.800 
0.081 

171 
4.337 

-5.300 
-2.650 

2 
4.250 

128.300 
0.792 

162 
3.970 

-9.500 
-4.750 

2 
1.650 

98.000 
0.613 

160 
4.358 

Total: 0.800 
Average: 0.400 
Count: 2 
Standard Deviation: 7 .300 

Total: 
Average: 

11.0 

119.000 
0.758 



Anion gap Changes from Baseline (11) 

~tudy _ID Group Visit_No SAF06 CFB 
--~------------- --------------~-------- ------------------------ ---------------

Total: 
Average: 
Count: 
Standard Deviation: 

c 

... . ~ . 

Count: 157 
Standard Deviation: 4.465 

11. l 

Total: 
Average: 
Count: 
Standard Deviation: 

-5.0 

-11.800 
-5.900 

2 
2.500 . 

~~-------
490.500 

0.373 
1314 

4.003 

Total: 0.000 
Average: 0.000 
Count: 4 
Standard Deviation: 0.000 

0.0 

Total: 0.000 
Average: 0.000 
Count: 206 
Standard Deviation: 0.000 

0.1 

Total: 0.000 
Average: 0.000 
Count: 3 
Standard Deviation: 0.000 

0.6 

Total: 0.000 
Average: 0.000 
Count: l 
Standard Deviation: 0.000 

1.0 

Total: 
Average: 
Count: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Standard Deviation: 

-4.200 
-4.200 

l 
0.000 

-0.900 
-0.900 

l 
0.000 



Anion gap Changes from Baseline (12) 

<\tudy _ _ID Group Visit No SAF06_CFB 

) c 

... ., . 

4.0 

Total: 2.400 
Average: 0.600 
Count: 4 
Standard Deviation: 5.475 

5.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.1 

-2.900 
-1.450 

2 
3.450 

Total: 5.000 
Average: 1.667 
Count: 3 
Standard Deviation: 2.043 

5.2 

Total: 3.100 
Average: 3.100 
Count: 1 
Standard Deviation: 0.000 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.2 

-123.100 
-0.631 

195 
4.016 

-22.500 
-2.813 

8 
4.517 

-74.700 
-0.389 

192 
3.932 

-10.600 
-3.Y33 

3 
1.987 



Anion gap Changes from Baseline (13) 

Study _ID Group Visit No SAF06 CFB 

... ., J 

.• 

Total: 0.500 
Average: 0.500 
Count: 1 
Standard Deviation: 0.000 

7.4 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

-1.200 
-1.200. 

1 
0.000 

-31.700 
-0.172 

184 
3.980 

Total: 5.400 
Average: 1.800 
Count: 3 
Standard Deviation: 4.031 

9.0 

Total: 
A·;erage: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.2 

10.800 
0.061 

176 
4.308 

-0.400 
-0.133 

3 
3.694 

Total: 3.300 
Average: 3.300 
Count: 1 
Standard Deviaticn: 0.000 

9.4 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 

-0.600 
-0.600 

1 
0.000 

16.900 o.an 



Anion gap Changes from Baseline (14) 

~tudy_ID Group Visit No SAF06_CFB 
·----------------- --------- ---------------- ------------------------ ---------------

Total: 
Average: 
Count: 
Standard Deviation: 

D 

... . .. ' 

Count: 175 
Standard Deviation: 4.162 

10. I 

Total: 2.300 
Average: 1.150 
Count; 2 
Standard De~·!<ttion: 0. 750 

10.2 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

-5.0 

-2.600 
-2.600 

1 
0.000 

-27.800 
-0.160 

174 
4.117 

-253.500 
-0.188 

1346 
3.751 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

0.0 

Total: 0.000 
Average: 0.000 
Count: 212 
Standard Deviation: 0.000 

0.1 

Total: 0.000 
Average: 0.000 
Count: 9 
Standard Deviation: 0.000 

0.3 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 



Anion gap Changes from Baseline (15) 

~tudy_ID Group 

J D 

... . ~ . 

Visit_No SAF06 CFB 

0.5 

Total: 0.000 
Average: 0.000 
Count: 1 
Standard Deviation: 0.000 

0.6 

Total: 
Average: 
Count: 
Standard Deviation: 

1.0 

Total: 
Average: 
Count: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Standard Deviatioo: 

3.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

s.o 

0.000 ·. 
0.000 

1 
0.000 

-2.700 
-0.900 

3 
2.192 

-5.(i()() 
-2.800 

2 
0.000 

-4.200 
-4.200 

1 
0.000 

12.400 
2.480 

5 
2.616 

Total: 5.000 
Average: 0.833 
Count: 6 
Standard Deviation: l.930 

5.1 

Total: 0.000 
Average: 0.000 
Count: 2 
Standard Deviation: 1.300 

6.0 



Anion gap Changes from Baseline (16) 

ntudy_ID Group Visit No SAF06_CFB 
·-------~------- --------·~------------ ------------------------ --------------~ 

... ' .. I 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.2 

33.100 
0.159 

208 
3.834 

-6.300 
-1.050 

6 
6.579 

Total: 5.100 
Average: 5.100 
Count l 
Standard Deviation: 0.000 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

129.900 
0.650 

200 
3.910 

Total: 5.600 
Average: 0.800 
Count: 7 
Standard Deviation: 4.299 

7.3 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

-0.400 
-0.400 

l 
0.000 

44.300 
0.220 

201 
4.220 

Total: 1.400 
Average: 0.700 
Count: 2 
Standard Deviation: 4.200 

Total: 
Average: 

8.2 

2.800 
2.800 



Anion gap Changes from Baseline ( 17) 

~tudy_ID Group 

... . .... . 

Visit No SAF06_CFB 

Count: 1 
Standard Deviation: 0.000 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

10.1 

Total: 
Average: 
Count: 
Standard Deviation: 

10.2 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

11.1 

Total: 
Average: 
Count: 
Standard Deviation: 

11.2 

61.800 
0.314 

197 
3.871 . 

11.700 
1.950 

6 
3.946 

49.100 
0.252 

195 
3.822 

15.200 
3.800 

4 
2.582 

-6.400 
-6.400 

1 
0.000 

120.700 
0.629 

192 
4.109 

--·----
-6.100 
-3.050 

2 
0.350 

--------
Total: 0.800 
Average: 0.800 
Count: 1 
Standard Deviation: 0.000 



Anion gap Changes from Baseline (18) 

l\tudy_ID 'Jroup Visit No SAF06 CFB 
·-----·---··----- ----------------·------ -------------------- --~---------·--

Total: 
Average: 
Count: 
Standard Deviation: 

------------------
Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: 

========= 
.• 

. . , ' 

========== 

467.200 
0.318 
1469 

3.659 

704.200 
0.171 
4129 

3.810 

-·---------
986.600 

0.167 
5909 

3.799 



Anion Gap Change from Baseline by Rx Group 

~tudy_ID Group Visit_ No SAF06_CFD 
•-U-------------- ---------------------- ------------------------ ---------------

_) A 1.0 
------·--------

Total: 3.000 
Average: 0.750 
Count: 4 
Standard Deviation: 2.225 

1.1 
---------

Total: 4.400" 
Average: 2.200 
Count: 2 
Standard Deviation: 0.100 

2.0 ___ ,.. _____ .. _____ 

Total: -3.800 
Average: -1.267 
Count 3 
Standard Deviation: 4.928 

3.0 
---------------

Total: -0.900 
Average: -0.900 
Count: 1 
Standard Deviation: 0.000 

3.1 
---·---------

Total: -1.100 
Average: -0.367 
Count: 3 
Standard Deviation: 1.613 

4.0 
---------------.. .. I Total: 14.300 

Average: 0.109 
Count: 131 
Standard Deviation: 3.n& 

4.1 
-·----

Total: -7.SOO 
Average: -1.SOO 
Count: s 
Standard Deviation: 3.667 

4.2 
---------·-

Total: -2.SOO 
Average: -l.2SO 
Count: 2 
Standard Deviation: 2.SSO 

s.o 



Anion Gap Change from Baseline by Rx Group 

•Jdy_ID Group Visit No SAF06 CFB 
--------------- ------------------------ ------------------------ ---------------

-1 •, I 

Total: 
Average; 
Count: 
Standard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

5.2 

51.700 
0.417 

124 
3.858 

-8.300 
-1.660 s 
3.544 

Total: 8.400 
Average: 4.200 
Count: 2 
Standard Deviation: 0.800 

5.3 

Tot<ll: 0.600 
Average: 0.600 
Count: I 
~!andard Deviation: 0.000 

5.4 

Total: 1.200 
Average: 1.200 
Count: I 
Standard Deviation: 0.000 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.3 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

Total: 
Average: 

9.600 
0.080 

120 
4.061 

-7.900 
-1.317 

6 
4.645 

-5.000 
5.000 

1 
0.000 

43.900 
0.385 



Anion Gap Change from Baseline by Rx Group 

~udy _ID Group Visit No SAF06 CFB 
---------------- ------------------------ ----------~---------- ---------------

-1 •, I 

Count: 114 
Standard Deviation: 4.593 

7.1 

Total: 
Average: 
Cou11t: 
Standard Deviation: 

7.2 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

8.2 

-14.400 
-4.800 

3 
2. 77?, 

-1.800 
-1.800 

1 
0.000 

49.500 
0.442 

112 
4.001 

15.~ 
1.875 

8 
6.755 

Total: l.300 
Average: 1.300 
Count: l 
Standard Devia,.'on: 0.000 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.2 

Total: 
Averase: 
Cow1t: 
Standard Deviation: 

62.900 
0.56"/ 

111 
4.258 

-12.100 
-6.050 

2 
2.250 

-12.100 
-12.100 

1 
0.()()() 



Anion Gap Change from Baseline by Rx Group 

tdy _ID Group Visit No SAF06 CFB --------------- _______________ .. ________ ---------------------·--- _____________ .,._ 

Total: 
Average: 
Count: 
Standard Deviation: 

B 

1 • '1 I 

1.0 

188.400 
0.247 

764 
4.152 

Total: 4.600 
Average: 1.533 
Count: 3 
Standard 0-:viation: 0.189 

2.0 

Total: 0.300 
Average: 0.075 
Count: 4 
Standard Deviation: 1.365 

3.0 

Total: 0.900 
Average: 0."'00 
Count: 3 
Standard Deviation: 1.551 

3.1 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.1 

-1.500 
-0.500 

3 
0.993 

8.400 
0.063 

133 
4.245 

Total: 2.600 
Average: 1.300 
Count: 2 
Standard Deviation: 2.000 

4.2 

Total: 0.900 
Average: 0.900 
Count: l 
Standard Deviation: 0.000 

5.0 

Total: 36.200 



Anion Gap Change from Baseline by Rx Group 

udy_ID Group 
--------------- ------------------------

Visit No SAF06_CFB 
------------------------ ---------------
Average: 0.299 
Count: 121 
Standard Deviation: 4.256 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

-8.400 
-1.400 

6 
2.157 

-27.600 
-0.242 

ll4 
4.121 

Total: 1.800 
Average: 1.800 
Count: 1 
Standard Deviation: 0.000 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.2 

41.500 
0.377 

110 
4.137 

1.800 
0.900 

2 
0.900 

Total: 0.000 
Average: 0.()00 
Count: l 
Standard Deviation: O.(J()() 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 

61.100 
0.582 

105 
3.991 

-3.500 
-1.167 

3 



Anion Gap Change from Baseline by Rx Group 

:tudy_ID Group Visit No SAF06 CFB 
·---------------- -----------------------· ------------------------ ---------------

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
!- -age: 

.. 
• ard Deviation: 

87-20 A 

--t •,. I 

Standard Deviation: 4.451 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard l)eviation: 

l.O 

-23.200 
-0.223 

104 
4.222 

-l.900 
-0.950 

2 
3.150 

94.000 
0.131 

718 
4.116 

282.400 
0.191 
1482 

4.135 

Total: l.900 
Average: 0.380 
Count: 5 
Standard Deviation: 2.825 

1.1 

Total: 
Average: 
Count: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Standard Deviation: 

3.0 

Total: 
Average: 
Count: 
Standaid Deviation: 

3.1 

-4.500 
-4.500 

l 
0.000 

-10.600 
-2.120 

5 
2.856 

-9.400 
-2.350 

4 
2.148 



Anion Gap Change from Base:line by Rx Group 

"Hudy ID Group Visit_No SAF06 CFB 
----------------- --------·-------------- ----------------------- --... ------------

... •,. I 

Total: 1.000 
Average: 0.500 
Count: 2 
Standard Deviation: 2.200 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.1 

Total: 
Average: 
Count: 
Standard Deviation: 

5.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

5.2 

Total: 
Average: 
Count: 
Standard Deviation: 

S.3 

-10.100 
-2.020. 

5 
3.762 

-3.600 
-3.600 

I 
0.000 

-1.700 
-0.850 

2 
1.250 

-15. lOO 
-3. 775 

4 
0.991 

0.000 
0.000 

1 
0.000 

Total: 2.300 
Average: 2.300 
Count: l 
Standard Deviation: 0.000 

6.0 

Total: 
Average: 
Count: 
Standar.I Deviation: 

6.1 

Total: 
Average: 

115.900 
0.588 

197 
4.100 

11.800 
1.311 



Anion Gap Change from Baseline by Rx Group 

\tudy_ID Group Visit No SAF06 CFB 
----------------- ------------------------ ---------------~------ ---------------

_. • 1 I 

Count: 9 
Standard Deviation: 4.054 

6.2 

Total: 
Average: 
Count: 
Standard Deviation: 

6.5 

-6.200 
-3.100 

2 
1.3()0. 

Total: 1.200 
Average: 1.200 
Count: 1 
Standard Deviation: 0.000 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Ave:rage: 
Count: 
Standard Deviation: 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Devi.anon: 

88.600 
0.464 

191 
5.003 

-4.300 
-0.860 

5 
1.622 

13.800 
0.081 

171 
4.337 

-5.300 
-2.650 

2 
4.250 

128.300 
0.792 

162 
3.970 

-9.500 
-4.750 

2 
1.650 



Anion Gap Change from Baseline by Rx Group 

L J 

udy_ID Group Visit No SAF06_CFB 
---------------- -----~----------------- ---------------~------ ---------------

A 

Total: 
Average: 
Count: 
Standard Deviation: 

c 

.. ~,. I 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

10.1 

98.000 
0.613 

160 
4.358 

Total: 0.800 
Average: 0.400 
Count: 2 
Standard Deviation: 7.300 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

11.1 

Total: 
Average: 
Count: 
Standard Deviation: 

1.0 

Total: 
Average: 
Count: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

119.000 
0.758 

157 
4.465 

-11.800 
-5.900 

2 
2.500 

490.500 
0.448 
1094 

4.383 

-4.200 
-4.200 

1 
0.000 

-0.900 
-0.900 

1 
0.000 

Tota!: 2.400 
Average: 0.600 
Count: 4 
Standard Deviauon: 5.475 

5.0 

Total: -2.900 



Anion Gap Change from Baseline by Rx Group 

udy_ID Group Visit No SAF06 CFB 
---------------- ------------------------ ----------------··----- ·--·-----------

.• • • I 

Average: 
Count: 
Standard Deviation: 

5.1 

Total: 
Average: 
Count: 
Standard Deviation: 

5.2 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.2 

-l.450 
2 

3.450 

5.000 
1.667 

3. 
2.043 

3.100 
3.100 

1 
0.000 

-123.100 
-0.631 

195 
4.016 

-22.500 
-2.813 

8 
4.517 

-74.700 
-0.389 

192 
3.932 

-10.600 
-3.533 

3 
1.987 

Total: 0.500 
Average: 0. 500 
Count: 1 
Standard Deviation: 0.000 

7.4 

Total: -1.200 
Average: 
Count: 

-1.200 
1 



Anion Gap Change from Baseline by Rx Group 

'tudy_ID Group Visit No SAF06 CFB 
--------------- ----------------------- ------------------------

... . ... 

Standard Deviation: 0.000 

8.0 

Total: 
Average: 
Count: 
Standard Deviation: 

8.1 

Totai: 
Average: 
Count: 
Standard Deviation: 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

9.2 

-31.700 
-0.172 

184 
3.980 

5.400 
1.800 

3 
4.031 

10.800 
0.061 

176 
4.308 

-0.400 
-0.133 

3 
3.694 

Total: 3.300 
Average: 3.300 
Count: l 
Standard Deviation: 0.000 

9.4 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Counr.: 
Standard Deviation: 

10.l 

-0.600 
-0.600 

1 
0.000 

16.900 
0.097 

17.S 
4.162 

--------
Total: 2.300 
Average: l. lSO 
Count: 2 
Standard Deviation: 0. 1SO 



Anion Gap Change from Ba.~line by Rx Gmup 

'itudy_ID Group Visit_No SAF06_CFB 
--··------ ... -------- -------------... ---------- ----------------------- ---------------

.D c 

Total: 
Average: 
Count: 
Standard Deviation: 

D 

.. • ... 1 

10.2 

Total: 
Average: 
Count: 
Standard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Deviation: 

1.0 

Total: 
Average: 
Count: 
Standard Deviation: 

2.0 

Total: 
Average: 
Count: 
Stand..trd Deviation: 

3.0 

Total: 
Average: 
Count: 
Standard Deviation: 

4.0 

Total: 
Average: 
Count: 
Standard Deviation: 

5.0 

-2.600 
-2.600 

I 
0.000 

-------------
-27.800. 
-0.160 

174 
4.117 

---------------
-253.500 

-0.224 
1132 

4.090 

-2.700 
-0.900 

3 
2.192 

-5.600 
-2.800 

2 
o.ooc 

-4.200 
-4.200 

l 
0.000 

12.400 
2.48(1 

5 
2.616 

Total: 5.000 
Average: 0.833 
Count: 6 
Standard Deviation: l.930 

S.l 

Total: O.llOO 



Anion Gap Cnange from Baseline by Rx Group 

~tudy_ID Group Visit_No SAF06_CFB 
------------~--- ---------~~--------- ------------------------ ---------------

Average: 0.000 
Count: 2 
Standard Devi.ltion: 1.300 

6.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.1 

Total: 
Average: 
Count: 
Standard Deviation: 

6.2 

33.100 
0.159 

208. 
3.834 . 

-6.300 
-1.050 

6 
6.579 

Total: 5.100 
Average: 5.100 
Count: 1 
Standard Deviation: 0.000 

7.0 

Total: 
Average: 
Count: 
Standard Deviation: 

7.1 

Total: 
Average: 
Count: 
Standard Deviation: 

7.3 

Total: 
Average: 
Count: 
Standard Deviation: 

8.0 

'J'otal: 
Average: 
Count: 
Standard Deviation: 

8.1 

Total: 
Average: 
Count: 

--·------
129.900 

0.650 
200 

3.910 

5.600 
0.800 

7 
4.1<)9 

-0.400 
-0.400 

I 
0.000 

... ____ _ 
44.300 
0.220 

201 
4.220 

1.400 
0.700 

2 



Anion Gap Change from Baseline by Rx Group 

udy_ID Group Visit_ No SAF06_CFB ------- -··---------------------- --------
SLmdard Deviation: 4.200 

8.2 

Total: 2.800 
Ave1a1e: 2.800 
Count: 1 
Standard Deviation: 0.000 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

9.1 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Standard Deviation: 

10.1 

Total: 
Average: 
Count: 
Standard Deviation: 

10.2 

61.800 
0.314 

197 
3.871 

11.700 
1.950 

6 
3.946 

------
49.100 
0.252 

195 
3.822 

----------------
15.200 
3.800 

4 
2.582 

Total: -6.400 
Aver.age: -6. 400 
Count: 1 
Str.ndard Deviation: 0.000 

11.0 

Total: 
Average: 
Co••nt: 
St.'\l·,dard Deviation: 

11. l 

Tota.: 
Aver.1ge: 
Cour1t: 
Slllldald Deviation: 

---------
120.700 

0.629 
192 

4.109 

-6.100 
-3.050 

2 
0.350 



. - -- . 
. --· 

Anion Gap Change fnun B<>••lirac by Rx Group 

'.ldy_ID Group 

8 D 

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
Standard Deviation: 

======:-=::: ====•;.::;:::= 
Total: 
Average: 
Count: 
Standard Deviation: 

... . .. . 

Visit_No SAF06_CFB ----
11.2 

Total: 0.800 
Averaae: 0.800 
Count: 1 
Standard Deviation: 0.000 

====-====== 

-----
467.200 

0.376 
1244 

3.974 

------------
704.200 

0.203 
3470 

4.lSS 

====-
986.600 

0.199 
49S2 

4.149 

--------

'\ . 
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Categorical Prinwut of Patients with Ani1Jn Gap Changes from Baseline > 10 
-1-

~udy_1D Group Visit_No Patient SAF06_CFB 
--------- ------- ---------- --··---··--------------- --------------

,7-1D A 5.0 8'/-lDG010400025 12.0CO ................................... ________ 
Count: 1 

6.0 87-IDP011100002 11.900 
87-lDK041000010 10.100 
----··-~-----------

Count: 2 

7.0 S=1 lBPfH l 1:00002 10.200 
87-IDK030900019 13.500 
87-IDK03090001~ 10.300 
.8'.7- l DK04 l 0000 I 0 10.900 
87-1DG020500016 10.300 

~ -87-ll)G01040002S- 10.400 
----------------------

Count: 6 

8.0 87-1 DP&tti0000-2 12.400 
----------------------

Count: 1 

8.1 87 lDP.Jll 100002 12.100 
---------··-----------

Co1:11t: 1 

9.0 81-H*Gl t 1CIOOO"'£ 12.100 
87-1 DC020300004 10.300 
-----------------.. -----

Count: 2 

Count: 
--------------------B-Ci;: 

B 4.0 87-1DG020500011 12.300 
87-1 DG040700001 10.300 
87-1 DG020500004 10.800 

"' • 1 I ----------------------
Count: 3 

5.0 87-lDPOll 100005 11.600 
·---------------

Count: 1 

6.0 87-1DG030600014 10.100 
87-1DA0112000l2 10.600 
----------------------

Count: 2 

9.0 -87= 1 DG0366600tt- 10.100 
--------------------

Count: 1 

Ctmnt: 
----------------~-~~ ® 
--------

Count; 20 



Categorical Printout of Patients with Anion Gap Changes from Baseline > 10 
-2-

lltudy_ID Group Visit No Patient SAF06_CFB 
------·---- -------- ---------- ---------------------- ---------------
87-20 A 6.0 87-2080202012 10.400 

87-20F0108018 11.500 
87-20K0309027 10.800 
--------------------

Count: 3 

7.0 87-20K0309023 11.200 
87-2DF0311014 20.300 
87-2DR0117025 30.200 --

Count: 3 

8.0 87-2DG0407013 16.500 
----------------------

Count: 1 

9.0 ~ 10.300 
------------------~--

Count: l 

10.0 87-2000204017 14.200 
----------------------

Count: l 

11.0 87-2DK0114007 12.200 
-------~-------------

Count: 1 

Count: 
------------------~ (~ 

c 6.0 87-2DF0108012 . 11.300 
-----~----------------

Count: 1 

8.0 87-2000407005 12.100 
----------------------.. ·~ I Count: 1 

9.0 87-2DF0311022 18.800 

Count: 1 

10.0 8'.1 2DF63 l 1622 12.900 
87-2DR0117020 11.600 
87-2DG0407018 10.200 
87-201'0106020 11.500 

Count: 4 

11.0 8+ 2Dl<Ol 1 lW2- 12.400 
-----------

Count: 1 

Count: 8 -l 
D 6.0 87-2DF0421014 lOJ!OO 



Categorical Printout of Patients with Anion Gap Changes from Baseline > 10 
-3-

\tudy_ID Group Visit No Patient SAF06_CFB ... _ ..... ____ ,.._ -------- ---------- ---------------------- ... ---------
----------------------

Count: 1 

6.1 87-2DG05120ll 11.100 
---·------------~~ 

Count: 1 

7.0 87-2DT0106014 12.200 
-··-----

Count: 1 

8.0 87-2DV0120013 12.900 
87-2DF03l1013 11.400 
87-~DR0117030 11.900 

~ 

87-2DK0114003 10.300 
---------------~~---

Count: 4 

11.0 87-2000103029 10.100 
87 2DV012008-- 10.600 
--------------------~-

Count: 2 

----------------------
Count: ' ~ --------------------

Count: 27 

---- --- ---- -------- ====~~= ---- --- ---- --------
Count: 47 

• • .. I 



Anion Gap Changes from Baseline (1) 
in Patients with > 2x Increases in Lactate 

~tudy_ID Group Visit_ No SAF06 

) 
-------~------ ------------------------ -----------------~---- -------------

A 3.1 

Total: 9.40 
Average: 9.40 
Count: 1 
Standard Deviation: 0.00 

4.0 

Total: 45.90' 
Average: 11.48 
Count: 4 
Standard Deviation: 3.22 

4.1 

Total: 9.20 
Average: 9.20 
Count: 1 
Standard Deviation: 0.00 

s.o 
Total: 41.60 
n.veragc: 10.40 
Count: 4 
Standard Deviation: 3.39 

6.0 

Total: 28.10 
Average: 9.37 
Count: 3 
Standard Deviatio1;: 0.48 

7.0 

Total: 
Avemge: 
Count: 
Standard Deviation: 

8.0 

104.130 
11.64 

9 
4.56 

Total: 66.40 
Average: 11. 07 
Count: 6 
Standard Deviation: 1. 78 

9.0 

Total: 44.40 
Average: 8.88 
Count: S 
Standard Deviatlon: 4.41 

9.1 



·---'"'!-- .·v'~'··: _..,.,~-·----- ---------------

Total: · 
Average: 
Count'. 
Standard Deviation: 

8" 

.· .... · ·- Total: 
:~r 7.80 

7.80 
1 

0.00 

,_,,. · _ .,'''/ Average: 
' - ,. Count: 

Stancif:1 ~iatioo: 
~;,, .. .,;. ·_ , . 

Total: 
Average: 
Count: 
Standard~' - --

357.00 
10.52 

34 3.ss· 
B 

... ... . 
• Total: 

Average: 
Count: 
StandarJ Deviation: 

A 

·Total: 
·Average: 
Count: 

4.0 

Standard Deviation: 

5.0 

Total: 
Average: 
Count: 
Standard De.viation: 

7.0 

----------
46.80 
15.00 

3 
1.61 

--------
64.00 
12.92 

5 
2.17 

Total: 14.80 
Average: 14.80 
Count: 1 
Standard Deviation: 0.00 

9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

6.0 

6.20 
6.20 

1 
0.00 

132.40 
13.24 

10 
3.17 

---·-
490.00 

11.14 
44 

3.67 

Total: 71.10 
Average: 11.85 
Count: 6 
Slalldard Dic1iatron; 2.67 

• 



Anion Gap Chanaes from Baseline 
in Patients with > 2x In~ in Lactate 

<:tudy_ID Group 

. ·-\ .~·- ' ";-, 

·' -'·' - ~· -

. '• \ 

,,-, 

Total: 
.. A, V,etH,e: 

,count: 
···. St~'.ll:d DmadoP; · 

. '_- _;; .;'~:~~, 
,,·,-. 

(3) 

Visit_No 

7.Q 

8.0 

' '.: 9.0 

Total: 
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
Average: 
Count: 
Sfandard Deviation: 

11.0 

Total: 
Average: 
Count: 
Standard Dcvia~oa: 

;,~i 
~;-­

·" 

· Total: 
Avenge: 
Count: 

~-: -

/' ·~ Devialipa: , . .::--· . ·r 

' 
Total: 
Average: 
Counc 
Standard Devialion: 

9.0 

Total: 

SAI-1>6 ___ ... _____ ~ 

------
<48.10 

> 9.62 
5 

3.40 

'56.30" 
li.26 

5 
1.85 

25.80 
12.90 

2 
3.SO 

39.70 
13.23 

3 
2.SO 

37.70 
12.57 

3 
1.Sl 

278.70 
11.61 
{ 24 
2.90 

----

----9.20 .. 
,,,,: ,/ l : 

·' •., 

-·.--.. 

~-' ' 

}. 

. 'i 



Anion Gap Changes from Baseline 
iri eatit.nts with :> 2x Inctt.ascs in Lactate 

Citudy_ID Group ----- -------

Total: 
Average: 
Count: 
Standard Deviation: 

D 

(4) 

Visit_ No 
---·---------
Average: 
Count: 
Standard Deviation: 

10.0 

Total: 
A vet-age: 
Count: 
Standa,,-d Deviation: 

11.0 

Total: 
Aver..ge: 
Count: 
Standard Deviation: 

6.0 

SAF06 .... _____ _ 
9.20 

1 
0.00 

-----
55.10 
13.78 

4 
1.41 

8.40 
8.40 

1 
0.00 

137.90 
12.54 

11 
2.63 

Total: 58.SO 
Average: 11. 70 
Count: 5 
Standard Deviation: 2. 72 

7.0 

Total: 34.10 
Average: 11.37 
Count: 3 
Standard Deviation: 1.62 

7.1 

Total: 8.70 
Average: 8. 70 
Count: 1 
Standard Deviation: 0.00 

8.0 

Total: 65.90 
Average: 10.98 
Count: 6 
Standard Deviation: 3.28 

9.0 

Total: 61.60 
A\'crage: 12.32 
Count: 5 
Standard Deviation: 2. 74 



Anion Gap Changes from Baseline 
in Patients with > 2x Inrpses in Lactate 

~tudy_ID Group ---------- ----.,,---~,~ 

) D 

Total: 
Average: 
Count: 
Standard Deviation: 

Total: 
Average: 
Count: 
St-antfard Deviation: 

====== = ;;; ;;;: = - =--= == = 
Tll...i: 
Average: 
Count: 
Standafd Deviation: 

.. . .. ' 

(S) 

Visit_ No SAF06 -------- ----~ 

Total: 
;Average: 

·''Count: 

10.0. 

Standard Deviation: 

11.0 

Tolal: 
Average: 
Count: 
Slandard Jleviati · .· ... 

' •. Qll:. 
: .. ;:· 

-------·-- '• - ~ -- """'~~'-:'- :'·-~ 

-;;"' 

" '' 

.62.40 
· 12.48 

s 
2.90 

68.60 
11.43 

6 
2.65 

-----
3S9.80 

11.61 
31 

2.83 

776.40 
11.76 

66 
2.SS 

·--=-=--
. ilZ6f;.40 

. 11.Sl 
110 

3 -;.., / ·~--· 

' >-t-

-,·;-
~)< '!': 

~' -~ 

., 

;~4. 
\«.:.•·. 

;;~{~--t~ 
'.'. 

' < 
.; .. ~, 

t 
' 
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Diarrhea and Hb 1 Point llrops 

Study ___ Ill 

--------------
Group 87-ll) 87-20 Hb CFB 
------ ------ ------ a•=••• 
A Avg -1.340 -1. 275 -1.311 

Tot -20.1 -15.3 -35.4 
Cnt 15 12 27 
Min -2.4 -2.1 -2.4 
Max -1 -1 -1 
Var-- 0.165 0.087 0.131 
StD 0.406 0.295 0.362 

B Avg -1. 300 -l. 300 
Tot -1.3 0 -1. 3 
Cnt 1 0 1 
Min -1. 3 -1. 3 
Max -1. 3 -1.3 
Var 0.000 0.000 0.000 
StD 0.000 0.000 0.000 

c Avg -1.100 -1.100 
Tot 0 -1.l -1.1 
Cnt 0 1 1 
Min -1. l -1.l 
Max -1. l -1.1 
Var 0.000 0.000 0.000 
StD 0.000 0.000 0.000 

D Avg -1.585 -1. 585 
Tot o -20.6 -20.6 
Cnt c 13 13 
Min -2.9 -2.9 
Max -1 -1 
Var 0.000 o.2e1 0.281 
StD ·• 0.000 0.530 0.530 

:::;:;;;,,..:;.:; === ;:=::::=:..:: ===;..:::::;;; :;;;;:;:;;;:::;:; 

Hb_CFB Avg -1.338 -l. 423 -1.390 
TQt -21.4 -37 -58.4 
Cnt 16 26 42 
Min -2.4 -2.9 -2.9 
Max -l -1 -1 
Var 0.155 0.:::08 0.189 
StD 0.394 0.456 0.435 



Diarrhea and l Point Hb Drop !in those with Bl2 values] 

Group 

A 

Total: 
Average: 
count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviation: 

c 

Total: 
Average: 
count: 
Maximum: 
Minimum: 

't • ... I 

Variance: 
Standard Deviation: 

Study_ID 

87-lD 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviation: 

87-2D 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard D~v]~tion: 

87-2D 

Total: 
Average: 
Count: 
Maximum: 
Minimum: 
Variance: 
Standard Deviation: 

Ca++ CFB 

-3.300 
-0.471 

7 
0.200 

-1.300 
0.305 
0.552 

0.200 
0.067 

3 
0.500 

-0.300 
0.109 
0.330 

-3.100 
-0.310 

10 
a.son 

-1.300 
0.307 
0.554 

-0.100 
-0.100 

1 
-0.100 
-0.100 
0.000 
0.000 

-0.100 
-0.100 

l 
-0.100 
-0.lOO 
0.000 
0.000 

Bl2 Cl'B Hb CPB 

-----r------ ----··-----
-1059.000 

-151. 286 
7 

92.000 
-651. 000 

56139.918 
236.939 

-875.000 
-291.667 

3 
-235.000 
-382.000 
4168.222 

64.562 

-1934.000 
-193.400 

10 
92.000 

-651.000 
'14686.840 

:.<:11. 393 

-54.000 
-54.000 

1 
-54.000 
-54.000 

o.ooo 
o.ooo 

-54.000 
-54.000 

1 
-54.000 
-54.000 

0.(100 
o.ooo 

-9.300 
-l. 329 

7 
-1.000 
-2.40U 
0.222 
0.471 

-3.900 
-l. 300 

3 
-l.000 
-1.500 
0.047 
0.216 

-13.::oo 
-1.320 

10 
-1.000 
-2.400 
0.170 
0.412 

-1.100 
-1.100 

l 
-1.100 
-1.100 

0.000 
0.000 

-l.100 
-1.100 

l 
-1.100 
-1.lOC 
0.000 
0.000 



Diarrhea and l Point Hb Drop [i.1 those with Bl2 values! 

Group Study_ID Ca++_CFB Bl2_C1"EI Hb_CFB 

----------
D 87-2D 

--------- _____ .. ._ __ ,. ___ ------··---
Total: 2.100 -395.000 -12.soo 
Average: 0.300 -56.429 -.l.706 
Count: 7 7 7 
Maximum: 1.200 44l.OOO -1.200 
Minimllm: -0.500 -335.000 -2.900 
Variance: 0.377 542~il. 388 0.330 
:r.andard Deviation: 0.614 232.919 0.574 

--------- ------------ ----------
Total: 2.100 -395.000 -l.2.500 
Average: 0.300 -56.429 -1.786 
Count: 7 7 7 
Maximum: 1.200 441.000 -1.200 
Minimum: -0.500 -335.000 -2.900 
Varianct: 0.377 54251.388 0.330 
Standard Deviation: 0.614 232.919 0.574 

=~=~=s~:==:=~~====• 

=·~=-~--- •••••t•••••:s• ............ 
Total: -1.100 -2383.000 -26.000 
Average: -0.061 -132.389 -1.489 
Count: 18 18 18 
Maximum: 1.200 441.000 -1.000 
Minimum: -1.300 -651.000 -2.900 
Variance: 0.402 50577.015 0.281 
Standard Deviation: 0.634 224.893 0.530 
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CRJG Sn.DIES IN PfDIATRlC f'.14TlfNTS 
(To bl 'X'IJ>l•ted tor aU N£•s ~ ror ~val) 

NUA I ;µi- :~:,:;7 Tnde (generJJ::) ,_. ?/i; (~r/11t·e (/J"-<f&'fn.11./ llf< )~ 
~ 

Cleek any or the to11ow1ng that 8FPlY ana exp>•tn, aa necessary, on the next 
page: 

-
-

-

-

J.. A prqx>sea cl.a'• in tne arart laDeHng ia Ciine~ ta.ua a speciric 
pea11uic illneaa. Tne w11cauan contains ICleQ! 11t.e ana w.u.­
conuo.uea 1tuc1fe1 in pecU.atr1': patients .to •L.PPOl" tnat cl•i•. 

2. The arart labeling incl! Ats pediatric dOa1ng infonation that is not 
bilsea on aaequate and 1re.1.&.-contM.1.J.e<J at•"'' •s .1n cn.1.laren. Tne 
application contain& a request '61ae1' ~ CfR 210.'8 or 314.W(c) for 
waiver or tne requirement at 2J. LFR 20J..)7(r) tos: AbC stUIJies .in 
cll1ldren. I ' 

-

-

a. The application contains data anawing tnat tne-caurse or tna 
disease anct tne ettecta or trw oru~rue aurriciently st•tlar 
in aOUJ.ts ana Cl\iJ.oren to pemit extrapolatiM or tne aata 
tl'Olll adults to cn:uaren. rne waiver request ""°"1G oe 
grantea ana a statwnt to tnat errect is incl• ICled .1n tne 
~t1on letter. 

o. The .1nfoniatian inelucea in tne app.UCauon aocss not 
aaequately support tile waiver request. Tne request snouJ.d 
not De granted ana a statwnt to tnat err.ct 1s incl.uaea in 
the acUCll'I letter. {(.;Qaplete fl ur tit oelaw as appropriate.j 

. 
3. Pediatric :.tua1es (e.g., da1e-r.1n0.1ng, pNllnacOK1tlllt1c, ;&averse 

reaction, aaequate ana weU-aint.railea ror safety ana •fl'icaey) snaw.ci 
oe done after approval. The arUg pRGUCt naa sane potentl.~l ror use 
in children, but tnere is no rea60tl to expect early widespreaa 
•">ediar.ric use (beeause, tor ex•le, alternative CJrugs are avallilll.e 
Ol' ~ Conaition 1S unc~ ln cnilaten) o 

.~· , llle applicant nas cOllllU.ttea to CI01ng sucn stud1e$ as will oe 
required. . 

- o. 

---
-

(.l.) 
(2) 
(l) 

'"' 

StuaJ.es are ongoing. 
Protocol• nave o.en llQl\1tteCI ano appravea. 
Protocol• nave OMn a•11»1ttea ana are unaer 
review. 
It no protocol nas Deen sutrn.1.tt~. on tne next 
page explain tne status or a.i.~wons. 

Ir tne lf)OMClr is not w1J.ling to ao pecuatric st~es, 
attach cap.ies or FOA's written req1.ie&t tnat·$uch stua11:1s De 
aom ana al' tne sponsor• s written response to tnat request. 

"· Fediatric stucu.es oa net need to De encourage\, Decause tne arug 
proguct naa J.1t.ue PGtent~J. tor uu 1n cN.!aren. 

. 
" 

./ 

! ... 
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DRAFT PROP0$AL 

A Phase IV Safety ::1tudy 

for Glucophage (Metformin Hydrochloride) 

I. INTRODUCTION ANO BACKGROUND 

Ill 00;) 

This draft proposal for a poS!marketing ~udy of Glucophagee brand of melfonnin 

hydrochloride is in response to the request to provide further safety assurance as 

discussed at the FDA's Endocrlnologic and Metabolism Drugs Ad•-isory Committee 

meeting of March 18, 1994 and as stated in the letter of June 29, 1994 frorn Or. 

Sobel, Director of the Division of Metabolism arid Endocrine Drug Proc:JCtS to 

lipha Pharmaceuticals, Inc. 

Clinical trials worldwide, and extensive postmarketing experience In Europe have 

thoWn'metformin to be safe and effeetive. However, in part due to the association 

of the biguanide phenformin and lactic acidosis, rt is requested by the OMsion 

that further safety data on the risk of tactic acidosis in U.S. patients on metformin 

be obtained. The June 29, 1994 letter indicates that • .. .It is important that a Phase 

4 study be conducted to define better the safety of mettormin therep~· in the 

treatment of Type II Diabetes Mellitus under the conditions of medical care that 

are general!;· prevalent in the United States..... The letter further stated that it was 

not the Division's i11t~nt to specify the study design, but indicated that the protocol 

should address issues of 1) rt;t:~~entaliveness, 2) confounding, 3) power, 

4) valiQ&iiOn on~ 5) tir- llin8$S. 

- 1 -
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Metformin has been in clinical use tor more than 30 years and is currently 

comniereially a\/Qilable in more than 80 countries worldwide, including all major 

.western European and Scandinavian countries and Canada. Glucophage"' brand­

of metformin hydrochloride has never been withdrawn tram any commercial 

market for either safety or efficacy reasons. In fact, use of metformin is increasing 

in many countries and its pharmacologic properties continue to be of ccnSiderable 

interest. from both a clinical and basic science perspective. 

A:> is the case for all biguanides, mctfonnin use has been associated with the 

occurrence of lactic acidosis. However, as has been extensively discussed in 

NOA 20-357, the incidence of such occurrence is vastly different among the 

biguanides, with metformin having the lowest incidence of any biguanide which 

is or has been commercially available. Biguanides, although members of the 

same family of compounds, are distinguished from each other on the basis of 

.. sighlti6'int stru1:tural, pharmacokinetic and metabolic oifferences and significant 

~iffereuces in tl,~ir .lctions and reactivity on a molecular level. Such differences 

between metformin and, particularly, phenfonnin have been presented in detail in 

NOA 20-357 and are thought to account for ttw reported differences in clinical 

safety experience with the two compounds. 

Melformin u~li in !-'ranee since 1984 (when adverse event reporting was 

mandated), accounts for approximately 2.5 million patient-years of exposure to 

mt:-tformin. In France (where the use of meiformin is the greatest and where 

detailed pharmacovigilance and sales information is available from 1984 to the 

. 2 -
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present), cases of lactic acidosis in patients taking metfonnin, have shown a 
r 

remarkable pattern of constancy over thiS timaj)eriod. Per 1,000 patient-years of 

exposure, there has been an average of 0.03 reported cases of lactic acidosis, · 

with 0.015 fatal cases per 1,000 patient-years. In Sweden, when~ very careful 

adverse event reporting and metformin usage information is available.. a very 

similar incidence rate has been reponed (0.024 cases per 1.000 patiem·vec:rs) 

over the fil(e year peri1X11987-1991, with 0.012 fatalities directly attributable to the 

acidosis per 1,000 patient-years'. Compared to an earlier five year period (1977 

to 1981), this represents a more than threefold decrease in incidence of reported 

cases of lactie acidosis, despite concomitant steady inaease in mettonnin usage 

in Sweden1
• (For purposes of compatison. it should be noted lhsl st the time of 

phenfonnin's withdrawo/ from most world mBrl<ets, FDA estimates Of phenformin­

associaled lactic acidosis in the U.S. varied from 0.25 to 4.0 cases per 1,000 

patient-years, with a mortality rate of from 0.125 to 2.D per 1,000 parienl ye81S). 

.... •"" I 

F~rthermore, many of the cases of lactic acidosis temporally associated with 

metformin use lack supportive evidence (i.e., elevated blood metformin levels 

consistent with metformin accumulation) to unequivocally estabfish causality and, 

thus, the incidence may be even less than these figures indicate. 

' • WIHOLM B.E .• MYRHED M. Metfarmin assocjated lactic ·~is in Sweden 1977-1991. Eu:. J. 
Clin.. Plretmacol. '993, 44: 589-591. 
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All cases of lactic acidosis reported in patients taking metformin have occurred in 

the setting of at least one or more acute or c.hronic illnesses, known to be either 

·direct risk factors for the development of lactic acidosis in such patients (e.g.~ 

acute or chronic renal impairment with resultant metformln accumulation) or 

independent risl< factors for lactic acidosis (acute or chronic cardiovascular 

disease, pulmonary disease with hypoxia, sepsis or acute or chronic hepatic 

disease with or without associated alcohofism). Thus, the risk of occurrence of 

tactic acidosis in patients taking metformin can be minimized by heeding the 

recognized contraindications to its use. 

finally, comparative rii>k estimates for fatal adverse reactions for produds which 

continue to be widely used inclU<le k death rate from anaphylaxis with penicillin 

use of 0.02 patients per 1 ,000 patients treated and a death rate from 

thromboembolism amongst oral contraceptive users of 0.01 to 0.03 per 1,000 

.. patient-years. Estimates of fatal hypoglycemic reactions due to 1;se of oral 

~ulfonylureas average 0.020 per 1,000 patient-years. 

It is widely accepted that assessment of adverse event incidence based on 

spontWleous ·adverse event reporting is affected by underreporting (perhaps by 

a factor of 1 O). The current proposal, therefore, seeks to obtain additional relevant 

satety 1ntormatic.111 on metformin in a prospective fashion in a representative U.S. 

patient population, through the conduct of a large scale simplified Clinical tnal. 

- 4 -
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II. ORAFf PROPOSAL 

.Overview 

It is proposed that a 10,000 patient, prospective, simplified clinical trial of 

metformin be conducted. This trial will be open-label and controlled (see Page 

6, D.) and Will reflect actual practice O.a .• Will not be overly restrictive in tenns of 

investigator and patient enrollment dJld will have inclusion/exclusion criteria 

consistent With that given. by the label ot mettormin). It will collea aucial safety 

outcome data in a standardized and efficient manner which will minimize loss to 

follow-up. This trial will partiwlarly focus 0n detection, confirmation, and 

evaluation of the incidence of lactic acidosis. 

A. Purpose 

.. ... t 

~007 

The primary purpose of the study is to •nonitor the safety at mettannin vs 

usual care in a large number at "!Jsl ial practice• patients With Type II 

diabetes mellitus (NIDOM) with particular empt>esis on lactic acidosis. 

o. Design 

Multicenter, prospective, randomized. contrOlled. open-label study of Type 

II diabetic patients, followed for a period at 6 months. 

-5-
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C. Patient Population 

Patients with newly diagnosed NIDDM or patients with established NIODM, -

either non-drug treated or drug treated, wil! participate after providing 

informed consent Patients will be eligible if their diabetes is not 

adequately controlled by diet alone or by diet and their present oral 

antidiabetic medication. In all cases. eligibility will be in accord with 

metformin labeling. 

D. Comparison Groups 

E. 

Randomization will be 4:1 to metfonnin 01 usual care, respectively, with 

open label treatment At each participating site, 5 to 20 sequential NIDuM 

patients v.tio have provided informed consent and who meet the 

... :nclusion/exclusion criteria wil! be entered into the study. 

Orug Supplies and Administtation 

Metformm will be presaibed and administered in accordance with the label, 

with dose adjustments made as clinically indicated. 

~008 

Usual care will also be prescribed. "Usual care" here is defined as the use 

of diet, sulfonylureas and otht.."f treatments as is the customarv treatment 

of NIOOM by the individual investigator . 

. R 
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F. Outcome& 

The key outcome will be hospitalizations and deaths due to lactic acidosis. 

All serious adverse events will be evaluated. All c.ause mortality and 

hospitalization rates will also be examined. 

G. Outline of Procedures 

... ·~ 

1. Investigator recruitment 

Potential investigators will be identified from listings and will be 

recruited from among physicians in a variety of practice situations 

in order to reflect the usual practice distribution (i.e., speeia.liStS and 

family practitioners/general practitioners). They will be initially 

contacted by letter and/or telephone. 

liJ 0011 

To Identify issues which may impact on enrollment and to better 

estimate the time necessary to enroll investigators and patients, 50 

investigators will be recruited and potentially eligible patients will be 

identified. in an initial feasibility-pilot study. 

2. Patient s-:?lection 

Patients will be those having the labeled indication for metkwmin 

- 7 -
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3. 

... . .. ' 

with the inclusion/exclusion criteria dictated by the label. 

Enrollment will include patients with newly diagnosed NIDDM or 

patients with established NIODM, either non-drug treated or drug 

treated, as described above. Both &ypes of patients are included so 

that the study populations will reflect actual use populations and 

facilitiate patient recruitment 

Comparison groups 

The 4:1 metfonnin to usual care ratio was chosen to increase the 

ability to detect metformin-associated events while still providing 

enough power to compare relatively frequent events (eg. 

hospitalizations, deaths). 

Usual care here is defined as the use of diet, sulfonylureas and 

other treatments. as is the customary treatment of NIDDM by the 

individual investigator. 

Sequential qualifying consenting patients will be ~;irolled to lessen 

selection bias. After exposure assignment. observations will be 

made with knowledge of that exposure. Tha pot<mtial for 

observation and diagnostic bias are. lassened because only "hard" 

endpOints will be in the Critical analySl'6 (r.ee Pages 17 arri 'If). 

- R 
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.. • .. t 

4. f}ase!ine and 3 Month Follow-up 

Data will be collected at baseline and after 3 months of treatment 

using a short case report form restricted to demographic and 

disease variables which may be important for stratification and 

multivariate analysis. These include age, gender, race, kncwn 

duration of diabetes, se11erity of hyperglycemia at enrollment. weight 

status, concomitant medications. concomitant illnesses, and 

hospitalizations i.11 the prior year. 

Key 3 month data will be collected at a second visit and Will Include 

treatment stcttus and hospitalizations. Reasons for cessation of 

assigned therapy v..ill be assessed and appropriele follow-up done. 

5. Six Month Follow-up 

Treetmenl Slat\.is and history of hospitalizations will be obteined by 

telephone calls to the patient or next of kin. In this way. loss trJ 

follow-up should be minimized. 
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... ... ' 

6. Hospitalization and Death Follow-up 

Death and hospitalization possibly related to lactic acidosis will be 

identified by using an algorithm. Haspit.'ll records and death 

certificates will be sought and abstracted when appropriate (see 

following paragraph). 

In order to ensure that all cases of lactic acidosis are identified. 

investigators will be provided with a suggested procedure for the 

diagnosis and treatm~t of lactic acidosis. To ensure that ladic 

acidosis cases and deaths are identified, each hospitalization, death 

and drug cessation will be carelully characterized. Information will 

be obtained from the investigator. other physicians and hospital and 

death records. For hospitalizations, if initial data review indicates an 

elective admission for non-metabolic reasons (eg. trauma, eled1ve 

surgery). not associated with in-hospital death or acidosis. no further 

infonnation will be obtained. In ell other cases, the discharge 

summary, electrolyte and blood gas data, when available, will be 

obtained. These hospitalizations will then be characterized as 

ketOS\Cidotic, possible lactic acidosis (anion gap present). and 

acidosis NOS and other. For outpatient deaths, an algorithm 

allowing tor classification by cause (eg. metabohc/lactic acidosis -

pOSSiblc, remote), will be developed. 

- 10 -
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A safety-review committee wtll perlodically review and evaluate all 

reported events. A mechanism will also be estabiShed for the timely 

reporting of all serious events in comphance with Federal 

regulations. 

7. Data analysis 

_,. ·• I 

The primary analysis wiU be the comparison of incidence rates in the 

metformin eJCpOSed patients to those not exposed to mettormln (the 

internal comparison group receiving usual care), for the following: 

1} hospitalization for lactic acidosis; 2) hospitali; anon for metabolic 

cause; 3) all ca• ise hospltafizations; and 4) death. With 8,000 and 

2,000 patients, res~ly. in each of these arms there will be 809' 

power to n1lc out 2 fold.risk differences for background rates of 

5/1000 (see Page 16, Power Analysis for Sample Size ,_/usrH/cat/on}. 

. In addition, the metformin arm will be sufficiently large tu be eble to 

detect events OOCUTing at a rate of 0.5 per 1,000. 

In addition, a confiOOnce interval approach will be used to 

dem~'6trate that the ineidence of lacbc aeidOsiS is lower than a 

small number, e.g., 3 per 10.m. For example, if we oo not 

obsetve any incidence during the study, the seledad sample size 

a • Ste O'NBU.. R.T. (1908). Assessmlnl of Sllfety in f3ioplmrmceutical ~·'•"stlc:I tot Drug 
OtN9lopmlnt. Ed. bV K. Puce, Marcel !Jellbr. Inc.. New Yortc. N8W YOfk. 

-11 -
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would provide 95% assurance that the incidence rate is lower than 

3 per 10,000. 

In addition, estimates of the expected rates of hospitalizations. 

hospitalizations for metabolic cause, and deaths in NIDDM may be 

made (external comparator&). These will be refined in accordance 

with the actual age, gender and disease profile found after 

enrollment is complete. A supplementary outcome analysis may 

tht."fl consist of observed vs expected ratios for these critical events. 

H. Summary 

A large si1nplified clinical trial of metformin vs usual care is proposed to 

provide fuither safety assurance. The trial is a randomized, controlled, 

·.. ' open label study in NIDOM, which w.u commence immediately after 

approval and which wiU be completed within a 3 year period. 

- 12 -
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Ill. DISCUSSION OF DRAFT PROPOSAL 

Jhe following provides the rationale for the proposed study design as well as· 

discussion of the specific issues raised in the Division'a lettet of June 29, 1994 

relative to this ORAFl" proposal. 

A.. Rationale for the Use of a Large Sc:ale Simplified Clinical Trial (SCI) 

.. . .. 

The described study is for a SCT. It is simple in that, relative to U$U81 

randomized phase Ill trials, ~ uses a relatiVely short case report fonn, 

concentrates only on collection of critical data. has broad inclusion criteria 

and includes a simple visit schedule. These characteristics are required 1n 

order to replicate "Us• 1:11 practice" as closely as PoSSible end also if large 

numbers of investi~ators and patients are to llC enrolled. Similarly, 

Innovative means for patient follow-up (eg. telephone interviews) are 

mandatory if such an undertaking is to be feasible. Data collection and 

intensive follow-up must be tighUy defined. 

It might be helpful to note that one model for SCTs is given by the original 

International Study of Infarction Survival (ISIS). This used 250 centers and 

16,000 patients to ev-dluate the effect of beia blockage on survival following 

myocardial infarction. ISIS demonstratl!d that SCTs can study 

phannaceuticat efficacy and safety, panicularly in large non-seleeted 

popu<ations, in ways not amenaole to usual randOmized trials. 

- 1:1 -
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Because of their s~. especially if longitudinal patient follow-up is involved, 

SCT s have characteristics similar to prospective epidemiologic cohort 

studies. These include simplified data collection. anticipation of intercurrent 

events and definition of the critical outcomes of interest However, in 

contrast to cohort studies, SCT s are based on assignment of exposure and 

hence are experimental (vs obseavational) and can be actively designed to 

lessen selection bias, speed enrollment and provide a comparison group 

as is the case in the pres~nt study. 

B. FDA Study Design IB:>ues and EnCfpoints 

1. BF:presentativeness 

... • ... t 
As indicated, the study will be designed and conducted in a manner 

intended to reflect actual use patterns of metformin in NILJDM 

patients_ Geographic representativeness will also be achieved 

through site selection across the United States-

2. Confounding 

Ill 016 

Outcomes will clearly !Je influenced by severity of diabetes and other 

patient risk factors (e.g .• age, gender, renal status, other diseases 

and concomitant medications). Given the size of the study and 

randomization, it is highly likely that the distribution of risk factors 

• A 
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will be comparable in the two arms of the study. 

In addition, appropriate statistical mett1ods will be used to 

investigate the relationship between patient characetcristics at study 

entry and outcome. Subgroup analyses will be perfClrmed to 

evaluate the potential confounding effects of these various risk 

factors on outcorne(s). 

3. Power 

4 .,. I 

Prelimina_ry power '~mates are ~;hown below. It should be noted 

that for Phese IV s: . .udies intending to examine relatively uncommon 

safety effects, confidence interval considerations usually have been 

recommended (see Footnote 2, Page 1 t). These are presented 

below. 

· # of Cases Obaerved Raia in Metformin Approximate 95% 
in 8000 Metfonnln Patients · Confidence lntervato 

Patients -
0 0 (0 - 0.00024) 

2 0.00025 (0 - 0.00060) 

5 0.000625 (0.00007 . 0.00118) 

10 0.00125 (0.00046 - o.~4) 

20 0.0025 (0.00138. 0.00361) 
-

50 0.00625 (0.00449 - 0.00801) 

- 11' -
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Power Analysis fC!' Sample Size Justification2 

a. Internal Comparison Group 

·-· 

Incidence Rate in Incidence Rate in Relative Risk 
Control Group Metformin Group 

0.0005 0.00405 8.10 

I O.OOi 0.0051 5.10 
I 

' 
0.005 0.0116 2.32 

0.01 0.01855 1.86 

b. External Comparison Group 

Eatimated Incidence Rate in ltct:idence Rate in Relative Risk Metformln Group Control Group 

. 0.0005 0.00134 2.68 , 

0.001 0.00212 2.12 

0.005 0.00735 1.47 

0.01 0.01325 1.33 

• - Power analysis was performed to justily the selected sami:~ size (Metformin = 8.000 and control 
= 2,000). The selected sample size wiD have a~ power fer delecticn of a desired relative risk. 

- 1~ -
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... . .... ' 

4. Validation 

A sample of sites (10%) will be visited to verily source data and 

protocol adherence. A !:.ample of 6 month interviews will be 

recorded, re-entered and cross corrE.'lated. Similarly, a sample of 

hospital and death certifiGates can be re-abstracted and cross 

correlated. 

5. Timeliness 

It is estimated that the study could begin within three rnonths of 

la:.inch; patient enrollment will take 12-1 a months and individual 

patient follow-up will be carried out fl,r a period of six months. 

Allowing four months for analysis, the study should be completed 

approximately t.'1ree years after its initiation. 

6. Endooints in Relation to Study Design 

The required size and oompl8Jtity of a randomized l1?!IQ-term study 

with a mortality endpoint would make such a stud)· exceedingly 

difficult if not impossible to wnuuct. A non-randomized ~-tudy woula 

be plagued by immeasurabi1~ selection bias whict: would be 

extremely difficult to assess an:t control 

. 17 -
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• . .. ' 

For these reasons, the proposed study focuses on lactic acidotic 

and all cause hospitalizations and deaths in a controlled, 

randomized manner. Lactic acidosis has been the primary safety 

issue tor metformin, even though considerable evidence indicates 

the o:currence to be rare . 

- 1R -
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GLUCOPHAGE EOUCAllON ACTMTIES 

We fully recognize the need for expedient dissemination of balanced product . 

information to the medical community. As sur.h, the market introduction of 

Glucophage will be accompanied by an extensive array of communications 

directed toward physicians, pharmacists, diabetes educators. and other allied 

health professionals. Our intent will be to create an immediate broad awareness 

of the product labeling, as well as to provide continuing education to support 

appropriate i.Jse. 

Immediately following approval, Bristol-Myers Squibb (BMS) will initiate priority 

mailings with detailed and balanced infonnation on Glucophage including 

contraindications. drug interactions, and appropriate discussion of lactic acidosis, 

to: 
.. 

·.. GeneraVFamily Practitioners Erne: geucy Room Physicians • • 
• Endocrinologists • Radiologists 

• lntemlsts • Drug Information Oftk;er$ 

• Physician Assistants • Hospital Pharmacists 

• Diabetes Educators • Retail Pharmacists 

A major medicai education campaign Will be impleme11ted, each element of whieh 

will includti1 an emphasis on the importance of appropriate patient selection to 

minimize the risk of lactic acidosis. Key elements cf the targeted physician 

education program will inch ida &IJPporl of CME and CPE programs, symposia at 

- 1 -
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major medical meatinga. and spsn'rar programs. In addition. BUS sales force 

tralring and activities wiD str~ adhe«i to fair balance requirements, and 

.appropriate petient selection wiU be emphasized. 

To further facilitate broad dissemination of appropriate i1lfOI1nnlion on Glucophage, 

BMS _ will work closely with the American Diabetes Association {ADA), th" 

, American Assochtion of Diabetes Educators (MOE), and other profeS&k>nal 

. organizations (such as the Americen Academy of Family Physic:ian3 (MFPJ and 

the American College of Physicians [ACPJ) In developing additional 

.. • .. I 
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!' 
' ' 



Li.l'llA l'HAK.I. I'll' 

LJPHA PHARMACEUTICALS, INC. -TEL.ECOM1VIUNICAT!ON 

To: 

Capt. John Shott 
Oivi5iun of MP.tabolism and Endocrine Drug Produas 
HFD-510 
food and Drug Administration 
Rockville, MD 

Fax Humbel: {301)-443-9282 

From; 

Anita M. GO()j:lman, M.D. 
Upha Phatmaceutlc:.lls, Inc 
9 West 571h Stteet, Suite 382!> 
New Yotk, NY 10019-2701 

I Fu Numti.r: 212-223-1:198 

Numilc:1 al .,..ges IRoludlng UU.. one; __,,Pl.=...S""'--- Tranamlaed by: Cate: 

li!JOOl 

Sept. 20. 1994 

FM MOO(L: Xl:nox 7033. IF YOU H4VE N('( l'llOOLEM& WITH THlli TIW«lMIG6ION, PlEA6E ADVl6E BY FM on ~ OUR MAIN TELEPHONE NUMUER: 

212·223-1280. 

INffillMA.,.ION CONTAINED 1111 THIS FACSIMILE TRANSMISSION MAY Dl' CONROENTlAL NC40100 o\TTOllNfY PRIVILEGED, INTENDED FOR THE USE OF THE 

INDIVIDUAL OR ENTITY NAMED ABOVI:. ·~ I HI: HtAl>Efc Of THIS MESSN.IE IS NOT THE INTENDED REaPIENr. OR 1 HE EMPLOY ff OH AGtNT RESPONSIBLE 
TO OEUVER IT TO THE INTENDf"l> ~'l, YOU NI( 1 ICRfDl' HC'TiflfD TK\T N« \MWJTHOl1IZED DISSEMINATION, OISTRIOVTION OR COl'Y1NC OF THIS 
COMMUNICo\TION 16 6TR1Cll.Y l'llOHllllTEO. 

May 24. 1994 

A:s p11r your request. her.e is a copy of Amendment #29, submitted Aug. 31, 1994, concerning the pmposal for a Phase 
IV Safety Study as weU a:s an overview ol lhe propo:ied educalion program. The i::nver letter, but not the transmittal form, 
has been included. 

With best regards, 

Sincetcly. 

.. • ~ I 

Anita M. Goodman. M.O. 

cc.: 61..lJ 
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I N T E H 0 F F I C E HEMOHANIJUM 

DATE: 9 September• 1994 

Bruce v .. :::itadel. MD. MPH ~t'uo V \~ 
Medical Officer/Epidemiology 

FRUM: 

SUBJECT: Deaths in metforruin studies 
NVA 20-357 /Glucophage < Hetformin )/Lipha Pharmace•1t1cale 

'l'O: Solomon Sobe 1, MD 
Directol'. Division of Metabolisn1 

& Endocrine DruB Products 

This replies to your request that I review [tr. lnnerfiP.ld's memo 
of 18 July 1994 (a.Uacbment 1), which discuasee my 18 Hay 1994 
m~mo on deaths reported in NDA 20-357 la.t.tachment 21. and which 
Presents hie own analyses of the deaths • 

Dr. Innerfield'e analyses pertain to the two pivotal metformin 
studies <U.S. Study 87-10-6023 & U.S. Study 87-20-60230), each of 
which was 29 weeks long. and to the open-enrollment extension of 
the pivotal studies <U.S. Study 89-lC-6023>. which wae 116 we~!te 
lon~ 14 x 29 weeks>. I will call these as the lD. 21.>. and lC 
studies. Tables 1 and 2 provide descriptive information about 
the three studies. 

In my opinion. Dr. lnnerfield"s analyses lead tow<&.rd in~ccurate 
cone lusions. because of in4ppropriate rJOol in,. of the lD & 20 
studies. and insufficient consideration of ba.sic difff!reucee in 
<.!esii;i;n be tween t.he 2IJ and lC e t,udiee. 

.. 
h1jo:e 1 o! i:•r. Innerfield 0 s memo presents ::...n a!le.ly::-is o:t Pool~d 

., • .. f 
•'.lat'l tt·ora the 1[1. 2r.•. and lG etudies. It is stated that "there 
w .... ,.~ ·1· 1Jc~tt1:::; .L.11 L··O..t-t pkt ie11ts 1·a11d.un1i~-::·.i ti'J 1:1.r1·/ a1ett\:1ra11 .. ~J1 an-1 
·.' dt';;.t.hs i.n :354• p.:.tiente r::&ndoml~t:!d t•) C·')fltt·ul rn~<lication ... 
~nd it i.s shown that the difference between 71504.t and tJ/354* 
is atatistically significant. 

i-lt:>wever. a 11 of the seven dea the occurred in the 4~3 i•at ien tl!I 
wh<:> wet·e randomized in the 2D ::'tudy tc.o aither met:t'or·.nin alone 
or mettormin and ~lyburide -- there were no in the 14;J patients 
wh•J W!:!t·e r-~ndomi::ed to metformin in the 11'..I study. Da.ta. 'PQolina 
is nut a.P.\:"rop1·iatt: in t.hie situation. t:>ec.:a.ul::!e it su;.<,lleets that 
l-'atient.e in both the lD and 2D studies were "t risk of deat.h. 
wheu onlY pa.tlents in the :!I.; study were in fact at riek. 

-----------------------------------------------------------------*I believe there were actually 586 patients randomized to 
"any metformin" and SS!> to "control medication." 
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The precedins discusoion of the lD and 2~ studies supports. 
the statement in my 18 May 1994 memo that:-

''1'he 2D study wa:3 designed to enroll i,;>&tients with more severe 
NII~ than wae the lD Btudy. i.e •• petientB w1!tre eliaible for 
the lD etudy if they met the 12eneral criterion of not having 
improved on a weight-loss diet. whereas patiente were elialble. 
for the 2D study only if they met the reetrictive criterion of 
not having improved with at l~ast one month of maximum-do~e 
~lyburide. 'fhus, it is not su.rprieinl!t that deaths occurred 
only in patients enrolled in the 2D study." 

Analysis of 20 & lC atudie~ 

The reinainder of Dr. Innerfield'e memc., pages 2-7. is focused 
on the 2D and lC studies. which is appropriate, although there 
ie no apparent recognition that the page 1 analysis conveys an 

. inaccurate impresoion. I will first review the analyees on . . 
·• .pasee 2, 3. and 6. which are all based upon a etatietical test 

for the differenca between two proportions. and then review the 
analysis on pa~es 4-5. which is described as usin~ life-table 
methodology. 

An§.lyses baaed uoon tttsting two propo1·tiona 

Page 2 shows that. if the 2D and lC studies are C\Jrnbined. the 
seven deaths that occur-rtd in t.hd 420·• patients randomized to 
"any metformin" in t.h 0 ~ 20 study <:il'e statietically eignificant. 
when compat·ed to no death~ in the 208 patients randomized to 
;:lyburide alone. However. ei~: ut the :ieven deatbs occurred in 
the lC etudy. which: 

-· enruiled onlv 3•)iJ l 'i'O. l~'o: i uf '-ho;: .;~31 p;;.tiente randomized 
to .. any met.10r·m·"1·· i11 the :..:r; f;t.udv ~nd 142 <o'7.9:rt.J o.t the 
:!09"1patie11ts randc.omized to io1.l:1bur·ide alone; 

- inv<:•lvo::cl tile t.r.;o°'t.m<':nt .:.r •d 1 ~11t-.·1J.led ;:•.rtti~nte with 
metforn1\.r1 -- Liv initial tit.ratior1 wit.h metforroin alr.Jne. 
with the later additian u£ ~lyburide. if needed: 

- ,.,as neither r·llnriomized nor· blinded • .eonJ was four times 
1011..,,.-:1· t.l1a1. tho,; 2L• study. 

in lil!lhl of th~ee basic diffet·enced in d~ei1111 between the 
1~.:: stud:/ gnJ ~he t·hndomi:!.;d. duuL:,c;--blind. pa:-allel ·lo·t·oup 
:..:L• atudy. I believe it is unwise to rely upon the 2D study 
r~ncl<.ia1i::at.ion as a b:.s ls tur an~d::z lni;. the lC study d-eaths. 

---------------------------------··------------------------.. -------
*I b~lieve the correct number is 423. 
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- PaAe 3 shows that the six deaths in the 300 patient.e randomized 
to "any mettormin" in the 21.1 study ADd later enrolled i.n the 
lC etudy are etatietically significant, when compared to no 
deaths in the 142 patients randomized to •lyburide alone in 
the 2P study lllld enrolled in the lC etudy. This analysis 
ie an improvement over the one on pa1e 2. but only a minor 
improvement. sine~ the 20 study randomization is still bein• 
ueed ae the basis for analyzina the lC study deaths. 

Pagf'! 6 presents another analysis b"'~eed u1v:.1n combining the 
20 a'nd lC etudies. Here. it 11:1 ehn.;;n tt.at the three deaths 
in the 210 patient.s randomi::.ed in the 20 E:tudy to metformin 
alone are almo!jt statistically si11nificant. when compared to 
no deaths in the 209 patients randomized in the 20 study to 
slyburide alone. Howevel', two of the three deaths occurred 
in the lC study -- and one of these patients was taking both 
metfonnin a11d tzlyburide at the tlme of death -- not metformin 

•.. 1_;, alone·. Thi" shows the importar;ce of analyzins the lC study 
. -'accordins to drus exposure in the lC atudy i teelf. rather 

than on the basis of randomization in the 20 study. 

Paaea 4-5 present an analyeie of the seven deaths in patients 
treBteu with ··any metformin." in the '.?O and lC etudiee combined. 
based upo11 tut6l r.-ereon-vel!lrs of expoeure l?YEI. This ie labeled 
ae: a "Life Table Analysis." but doee n::.t uee ~tandarcl liietable 
methodoloay. Instead. the label '"Death RatellOOO PYE"' has been 
applied to .'I series of sev~n 1·ates which hav~ been calcul"1ted by 
dividin~ the cumulative number of deaths. at the time of each 
death. bv the f.>tH·~on-yeare of mettorniin "lxposure. at ti111-.: of th.e.t. 
death. for· l)ereions wh•) remained in tha databaese at the time c•f 
t.h1tt do::r~t.h. 1'!1i~ iB i111~r:rt·t'J•!t. h•"'"."11J.t1.3e it pro'1reesiveli.• inflate!: 
the tru.:. ·~umul':it.lv·: dP.6th r·T:>t~ -- which is the eu111. over· the t..i.mc;, 
int~t'V'11::\ in <1 :::t>J..l::. -.1r i11t'.;r·•11t l-f>'Pi':•~i.iic death rate!!:. in whii:::h 
Li!.,;; l"Ji.t;t,L1-:·~·t· <il :~-:.~~.l1;.;'. i.11 '""''"''.:I. L ·, 1u..: i:al.~t·\/Cll it.. tiJ.viJ~<.i Ly l.atc: 
numl.i.:-1· ,>! t-"':·E·;inf! c•xpoi:;ed i:1 that iater·val . . 
A et!lndat·d litet.~ltll!: analy8is of the 2D and lC studies co111bined. 
for patiente t·andomi::.ed in the 2d stud'lo' tc "any metformin. ·· is 
$livc::n in 'l'able 3. 'l'his ehowa that. aitar 2.13 ,.-e1:t.r-s ot' expoe1.u·e 
to 111eliormin. the cumulative death rate wae 4. !~. 'l'he :even 
deaths. by tot'll weE<ke of e:-:pasur-e to "any rnettor111in. ·· alf,e. aex. 
a.nd rc::ported ~au:". · &t'e s.:: io llow:: 

15 wke: - ~ ~~ ..,_ y,'O man - myocardial infarct.ion 
36 wks - 08 YJ'O WOD\&fl - coronary occlusion 
49 wka - 62 y.'o man - cardiovascular disease 
66 wka - 53 y/o man - suicide 
73 W)U'S - tSl y/O man - lun• cancer 

108 wke - es y/o woman - cardiovaecular dieea .. 
118 wks - 68 y/o woman - myocardial infarction 
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Table 4 sive n standard lifetable analyaie of the lC atudy for 
p1:1.tienta randuiniz~d ~11 t.h~ !:.:D l'!t.ia!oiy t.~ ~lyi:l4-t*'4..4P. !itlr->tt,.., 

Tables 3 and -I were prept1.red with etatistical consultation by 
Mr. Harticello. In theee tables. time intervals 1-4 represent 
approximately comparable data on exposure to "any 11111Stformin" 
for patients randomized in the 2D etudy to "any inetformin" 
vereue pati.ente randof11ized to glyburide alone. CQmparing 
Tab lee 3 and 4 • .!01' time intervals 1-4. Hr. Harti~ello hae 
calculated thbt the difference in cumulative death rates is 
not statistically significant (p = 0.13). 

F.i.ntLll.v. the 4.1% death rate after at 2.8 years of expos'1re to 
"any metforrnin." in the 2D and lC studi.ee combined CTable 31 
is similar to the 3-year death ratee that were rep0rted by the 
University Group Diabetes Prosram 1UGDP> for placebo 114.4%1 and 
tolbutam.ide <4.9%1*. and ie lower that the rate reported for 

. phenformin 17.4%1••. Although there arc a number of differences ... 
· ·between the UGDP and the combined 2D and lC etudiee which limit 

the methodological risor of thie comparleon. I believe that it 
doee provide at least eome measure of hietoric&l perepective. 
when consider ins the s~iety of metformin compared to tolbutainide. 
which is on the U.S. maeket. and to phenformin. which is not. 

----------------------------------------------------------------
• UGDr. A ~t.udy of the effectf: •.>f hypo~lycemic agent.::: on 

vascular ·~oanpli..::11tiooa in patients wit.h adult-onset diabei..t:a. 
ll. Mortality reeulte. Diabetee. 1970;19 <auppl 2):769-83\J. 

•:t UGDP. A Btudy ot.' t.he effects of hypo~lycemic asente on 
v~scul~r complic~tion io patie11t with adult-oneet diabetee. 
V. Ev~lu<it.ion 1.>f phenformin t.herapv. Diabetea. l~7b:24 
ISU~Pl l::ti~-ld~. 

.. ·~ I 

·.::; c : 
NL'A 2C•-:Jb "? 
HFD :ill'iGu~:rigu ib.nJ/ Fleminf(A/Stt·de.;.a 
hFl• '/;jU.'N!irt ic.,.l lu!> 
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t-lumbel'a ot patients and deaths in the U.1, 2I:i. ;,.nd l~ studies 
by drutt expoeur:·e 

lD etudy lC etud~· -To--29 weeke--T1 T:i--116 wef\ke--T3 

N Jh .• 2 N tt .111 112 

!'let 143 0 112 85 0 v 
?la .li6 Q lQ_fi ~ Q (.,! 

~89 0 217 160 \) (J 

;-;:Q liltl.Ull .l.C.. ..:..tad.:.'. 
'l'o--29 weeke--T1 T2--ll6 weeke--1'3 

t! D1.2 N N D1 D:;: 

Met 210 1 157 132 2 1 
Met-Gly 213 0 192 168 4 5 
(ily ~v~ Q lJ'.A li2 Q Q 

632 1 523 442 6 6 

-----------------------------------------------------------------
Het :: 

l1o:t-~ l v :: 
Gly :: 

Pla :: 

To ::; et.art. 
'T' .1 -;: end 
·~·2 = &t..;tt•t; 

metformin alone 
metrurmi1. & glyburide 
M.lyburide a.lone 
placebo 

c. ( 
ot 

:::I.> ~t udy 
:!I.> study 

ot l(' etudy--all.__p_at..~.em;e_i;u:e _t;.,;,J,,.J.'<l..t~~ .w.i L.h. ltf:l.(QI:wW.a. 
'l'a = "'!II.I ut .l \...· :::Lud.11 a::r.er.Jd:U~ glyblU::~-~ccic-.a.:J.. . .i.L.U.t;ed~ ... .. ... I 

:·i -:: :n:mbtn .··1 p'tt.it"1:ts ~t time .. '! .. 
Iii = ntanbF!t· o• -:leaths by drue:1 e I est et11rt c.t ~;L• ;;o:t\ld:1 
D2 ttuinl:Jc.:r o1 de a the by druetl 3 l at the t i1ne ": ..:ieath 
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TABLE :::: 

Completion rates for lD and 2D studies 
and enrollment rat.es in the lC study 

---------------------------1D._5t..qdll------------------------------
C.01DP..l.ille.d_..1IL.a_t.u.<;iY-

Total= 217/289 = 75.1% 
Met = 112/132 = 84.~% 
Pla = 105/146 = 71.9% 

Ql:_il.1_1~.airultl§. 

Total = 160/288 = 
Met = 85/146 = 
Pla = 751146 = 

\)f lD compl.eters 

55.4% 
58.2% 
51.4% 

Total = 160/217 = 73.7% 
Met = 80/112 = '15.9% 
Pla = 75/105 = 71.4% 

---------------------------21L.a.t.ujjy------------------------------

·rotal - 5:23/632 = 8:~. 87~ 
l'ie L = lt,.1/:2.l•J = ? 4. 1:3/< 

t·i~ t-·J l ";.' = 19:2/213 = 80_ . ·-· !. . "' .. i~i~J l'i 4/2C!9 = 5:3. :3::; 

T:::;tal = 4 .·•? ..... -.• ;,. 
""i ..... /O.J .... =- 68.9;;.; 

M,:,t = 13:..-:.:;10 - .. - &:·;, - O.:.. • 

Met-Lay - 160/213 = ,,., .... u~·· 

I 0 ....... 1, 

Gl~· = 142/2U9 -· 137 • 8:z. 

Total = ..i..i:.:;,15:.:;:3 = 64. t_:,~ .. 
Het = 1321157 = 84-1% 

Het-Gly = 168/192 = 87.5% 
Gly = 142/174 = 81.6% 
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Litetable analysis for "any mettormin" use 
in the 2D and lC studies combined 

based upon patients randomized to "any mett:ormin" 
in the 2D study 

3 4 5 6 7 8 -
0 423 1 0 

124 3t11 0.00277 0.997:::3 0.99723 0.00277 
~8 284 0.00704 0.99296 0.99021 0.00979 
o5 235. 5 u.00849 0.99151 lJ.98180 0.01820 
85 158.5 0.00631 0.99369 (i.97561 U.02439 

l.1-4 58.0 0.01724 0.98276 (l.95879 0.04121 
416 

. CUt·1ULATIVE DEAl"tt RATE Al' 29 WEEKS (0.6 YEAh:SJ = 0.3% 

,. = .-, 
.;., . .. 
"' ·-
4. = 
0 = 
0 = ., = ' s = 

58 WEEKS ( 1. 1 YEAP.Sl 
87 WEEKS ( 1. 7 YEARS> 

116 WEEKS (2.2 YEARS! 
145 WEEKS (2.8 YEARS! 

time interval ( •'!ach interval = :::9 W"<eke) 
number· of deaths in interval 
number ct live withdrawals in interv~l 
effective sample size 
conditional probability ci death 
conditional prob~bility of survival 
cumulative probability ~i survival 
cumulative pr·obabil ity of death 

.. . ... 

= 1.0% 

= 1.8% 

= 2.4% 

= 4.1% 
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C!JMULAlIVE DEhTi-i F-:ATE A'~· :9 WEEES ( (,. d '! EAH~~ ; .. ,·, -

j. = 
-

•.· -
.. .. -

·- = 
C• 

.. -
. - ::. -· 

!:18 WEEr:s ( ' 1 YE/l.l-~S i 
'27 WEEKS ( 1.7 YEARS! 

116 ViEEl-:S { r. r-, - . - YEARSl 

tirn~ inter·val ;ea~l1 i!1terv~.t = 29 weeksl 
ntlmt~r· of l·i~ .. :s.t.ll:: in irlt.er·~·/.:tl 
nL1r.1be!:·· 1Ji l•i '-'.:?. i,~i ~.hci:·:-:~~:..t ! :~ 1n ir. tf:t·".'~l 
~1 L-=-·-· :.. i ·.'·.· _..; .,.,l.it- ~ :· ~. 1.:...·_: 
~: :•r1C~~ •_. i1:-,!~.:i.J ::1 r·::·L1.=it:·~ ~~~":I ··,1 1lE-::. ~ ~. 
C•)l!CJit..i.Or1a.!.. f)! .. 01'-J~l . .i..Lit~· 0:-~·f .f:'.ll!"Viv=tJ 

1.:;·_t:JtlJi;j~i'\1~ t-1 r·.~_,b:iL,i~ i t~J c)f :;:\t:·v~vo. l 
C:LH:1t• l ":tt.i\~E: i:1 r·c~J:-il·il it.\' ·:.-!· Jt:::it!·, 

1 •.. I 

- (J -
= 0 
- 0 -

.· 
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I N T E R u f F 1 C E M E H 0 R A N D U H 

DATE: 

FF:OM: 

SUBJECT: 

TO: 

18 August 1994 

Bruce V. Stadel, MD, MPH 
Medical Officer/Epidemiology 

Deaths in metformin studies 
N.DA 20-357/Glucophage (Hetform~n)/LiP7· Pharmac€Uticals 

Sol.:imon ::=.obel. MD M~~ I<} 1; j /0 
( · 

Director, DiviGion of~~~olism . • 
& EnciccriP.e Drug Products ; 

j 

This replies to your request that I review Dr. Innerfield"s memo 
of 18 July 1994 (attachment 1), which discusses m~· 18 May 1994 
memo on deaths reported in NDA 20-357 (attachment 2), ~nd which 
presents his own analyses of the deaths. 

Dr. Innerfield"s analyses pertain to the two pivotal metformin 
studies (U.S. Study 87-lD-6023 & U.S. Study 87-20-60230), each of 
which was 29 weeks long, and to the open-enrollment extension of 
the pivotal studies (U.S. Study 89-lC-6023), which was 116 weeks 
long (4 x 29 weeks). I will call these as the 10, 2D, and lC 
studies. Tables 1 and 2 provide descriptive information about 
the three 3tudies. 

In my opinion, Dr. Innerfield"s analyses lead toward inaocurate 
conclusions, because of inappropriate pooling of the lD & 2D 
studies. and insufficient consideration of basic differences in 
design bet;ween the 2D and lC studies. 

... • .. I 

i'age 2 ~:t l 1r. In11er~i~ld's n1emo presentz an analysis of pooled 
0:iar..o_ !-!"Oil1 tht· 1[ 1 ~ :::r.~ .. or:.:~ i::~ St.udias. It is sta.t.~d that "~-here 

wece ;~ death.s in St\.o;.., r.::.t:.~nts randomizoed to an~· metformin :i.nd 
(i de.3.t.hs in .354;1. patient.:.s randomized to control medication," 
and it is shown t11a :. thE" diffe.rence between 7 /564* and 0/354* 
i."" "'tat i· 0 ti' ca•, .. ~; ,.,.,... .. ;; ,-.;:.,._,,,t ..... '-' . _. .... _ _, -----=-, ......... __ ._ ....... 

However, all of the seven deaths occurred in the 423 patients 
who were rand.omi~ed ; n the 2D study tc.: either rnetformin alone 
·:'~ .. t1·-~~!·Jt'rnit1 ?.r~·~ ~.::..··'··~ .... :--!~ -- t.her-e W·?re t10 in t.he 143 patient.e 
w:10 ~-·=:·,:; :-anu0n:~::.••:. _::>.·~:.'.)::-min in the lD :0:::1.:d~·- Data poolir,g 
:.:.:-; 110;,: ~t''~ .. t··:i1:·ri-~t-·_·: ·- .. ~ .. ~; :::itllation. be(~ause it suggests that 
pat:.ents in both t.h,• .lf_: .;1nd ~D studies were .:'It risk of death, 
t'1}1en ·.J!l.:_~, f>at.ient2 :.:,;.e '.:!D study were in I-act at risk. 

-----------------------------------------------------------------
*I believe there were actua~ly 566 patients randomized to 

any metformin" and 355 to. "control medication ... 
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The preceding di3cussion of the lD and 2D studies supports 
the statement in my 18 May 1994 memo that: 

"The 2D study was designed to enroll pati.ents with more severe 
NIDDM than wae the lD study, i.e., patients were eligible for 
the lD study if they met the general criterion of not having 
improved on a weight-loss diet, whereas patients were eligible 
for the 2D study only if they met the restrictive criterion of 
not having improved with at least one monLh of maximum-dose 
glyburide. Thus, it is not surprising that deaths occurred 
only in patients enrol.led in the 2D study." 

Analysis of 2D & lC studies 

The remainder ,:lf Dr. Innerfield's memo, pages 2-7, is focused 
on i;he 2D and lC studies, which is appropriate, although there 
is no appare~t recognition that the page 1 analysis conveys an 
inaccurate imp,:·ession. I will first review the analyses on 
pages 2, 3, and 6, which are all based upon a statistical test 
for the difference between two proportions, and then review the 
analysis on page3 4-5, which is described as using life-table 
methodology. 

Analyses based upon testing two pr0portions 

Page 2 shows that, iJ the 2D and lC s.tudies are combined. the 
seven deaths that occ:1rred in the 426* patients randomized to 
"an~· met.formin" in the 2D study are statistically significant. 
when compared to no deaths in the 209 patients randomized to 
glyburide alone. Howeve?', six of the seven deaths occurred in 
the :.S stuay, which: 

•:1r~lled only 300 (70.1%1 of the 423* patients randomi2erl 
'::• ·"'nY metformin" in the 2D stud~' and 1-L:: lo7.8X.J '.)f ':.he 
~~? ~asie11ts randomized to glyburide alone: 

- :nv0 I •:e.::: the treatment of !;Lil enrolled patients with 
:necturmin -- by initial tit~ation with metformin al0ne, 
w!th the later addition of glyburide. if needed: 

- ~as 11e1ther randomized nor blinded. and was tour times 
'·.:>nger· than the 2D st.udy. 

-. - ~= these basi.c differ·ences in ~esign be~~een the 
"··'-' the randon!,i.zecl, double-b1.ind, pa!·.=dlel-group 

2l· ·-~cv. ! believe it is unwise to rel~ up~n the 2D sturly 
!'"-'!:.: ··. t'.~c'~ i :•n as a basis l~~r analy:::.ing tl1e lC st1.;dy deaths. 

------------------------------------------------------------------
*I believe thi:: co1·rect number is 423 • 
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Page 3 shows that the six d~aths in the 300 patients randomized 
to "any metformin" in the 2D study and later enrolled in the 
lC study are statistically significant, when compared to no 
deaths in the 142 patients randomized to glyburide alone in 
the 2D study and enrolled in the lC study. This analysis 
is an improvement over the one on page 2, but only a minor 
improvement, since the 2D study randomization is still being 
used as the basis for analyzing the lC study deaths. 

Page 6 presents another analysis based upon combining the 
2D and lC studies. Here, it is shown that the three deaths 
in the 210 patients randomized in the 2D study to metformin 
alone are almost statiatically significant, when compared to 
no deaths in the 209 p.:i.tients randomized in the 2D study to 
glyburide ~\lone. However. two of the three deaths occurrf;:d 
in the lC study -·· and one of these patients was taking both 
metformin and glyburide at the time of death -- not metformin 
alone. This shows th•~ importance of analyzing the lC study 
according to drug exposure in the lC study itself, rathtir 
than on the basis of randomization in the 2D study. 

Lifetable analysis 

Pages 4-5 present an analysis of the seven deaths in patients 
treated with "any metformin," in the 2D a.nd lC studies cc:mbined, 
based upon total person-years of exposure (PYE). This is labeled 
as a "Life Table Ana.lysis," but does not use standard lifetable 
methodology. Instead, the l.;hel "Death Rate/1000 PYE" has been 
applied to a seriez (.)f seven rates which have been calculated by 
dividing the cumulative n\\mbet· of deaths, at the time of each 
deat:h, by the perscn-irears of metfo::-min exposure. at time oi th<i.t 
death, for persons whc remained in th~ database ·at the time of 
that" d~a.tth. This is incorrect bec.:.use it; progressively icifl:it:e!:; 
the \:rue cumulative dt'lath rate -- which iz the sum. over th•:: t5.m"" 
i1ltervals in a study, oi int~rv?l-specific death rates. in which 
the m;mber of deaths in each time interval j.s divided by t.h-:: 
number of persons exposed in that interval. 

A standard lifetable an~lysis of the 2D and lC studies combined, 
for patients randomized in the 2d study ti) "any metformin," is 
given in Table 3. Thia shows that. after ~-8 years of e)".posure 
to metformin, the c:umuJ.ative de!!.th rate was 4.1%. The seven 
deaths, by total wee~:s of e:·:pc.•su::-e to "an~· metformin," age. :::e:.:. 
~nd reported cause, a~e as follows: 

15 wks - 5"' .. y/o man - myocardial infi'lrction 
36 wks ·- 68 y/r, woman - coronary occlusion 
49 wks - 62 y/o man - cardiovascular disease 
66 wks - 53 y/o man - suicide 
73 wks - 61 y/o man - lung cancer 

108 wks - f\6 y/o woman - cardiovascular disease 
118 wks - 68 y/o woman myocardial infarction 
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Table 4 give a standard litetable analysis of the lC study for 
patients randomized in the ~~D study to glyburide alone. 

Tables 3 and 4 were prepared with statistical consultation by 
Mr. Marticello. In these tables, time intervals 1-4 represent 
approximately comparable data on exposure to "any metformin" 
for patients randomized in the 2D study to "any mettormin" 
versus patients randomized to glyburide alone. Cnmparing 
Tables 3 and 4, for time intervals l-4, Mr. Marticello has 
calculated that the difference in cumulative death rates i::. 
not statistically significant (p = 0.131. 

Finally, the 4.1% death rate_after et 2.8 years of exposure to 
··any metformin," in the 2D and lC stud'<.es combined (Tabl0 3 l 
is similar to the 3-year death rates that were reported by the 
University Group Diabetes Program (UGDP) for pla~ebo ((4.4%J and 
tolbutamide (4.9%)*, and is lower that the rate reported for 
phenformin (7.4%)**- Although there are a number of differences 
between the lJGDP and the combined 2D and lC studies which limit 
the methodological rigor of this comparison, I believe that it 
does provide at least some measure of historical perspective. 
when considering the safety of metformin compared ~o tclbutamide, 
which is on the U.S. market, and to phenformin, which is not .. 

• UGDP. A study of the effects of hypoglycemic agents on 
vascular complications in patients with adult-onset diabetes. 
II. Mortality results. Diabetes. 1970:19 (suppl 21:759-830. 

~• UGDF. A study of the effects of hypoglycemic agents en 
vascular complication in pa~ient with aciu!t-ot1set dia!Jete~. 
V. Evaluation of phenformin therapy_ Diabetes. 1975:~4 

C~-- . 
NDA 
HFD 
HFV 

l :iiUFhi , l l : d5-124. 
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TABLE 1 

Numbers of patients and deaths in the lD. 2t•, and lC studies 
by drug expoeure 

lD study 
To--29 weeks--T1 

N 12i. 2 tl 

Met 143 0 112 
Pla J...1Q Q lQ5 

289 0 217 

2D ;;,J;.yd~ 
To--29 weeks--Ti 

N D1 .2 N 

HP-t 210 1 157 
Het-Gly 213 0 192 
Gly 2.Q9 Q lH 

632 1 523 

Met = metf ormin alone 
Het·-Gly - metformin & glyburide -
Gly = glyburide alone 
Pla = placebo 

To = start. of 2D study 
T1 = end of 2D studv 

lC study 
T2--ll6 weeks-·-T3 

.t! Di Li-~ .. 

85 u (; 

7f-. Q Q 
160 "' 0 ~ 

l..!::.~ch: 
T:.::--116 wee~:s--1'3 

tl Di D=: 

l.32 2 1 
168 4 5 
lA.2 Q Q 
442 6 6 

m 
12 ~ sbant. of lC stud~'--§.1-4-!:·at.i~Qtf:_J~~r·R :_t_~:-__~1·?::'!__::··~:-~~J.1_~gF·t_t:")rJnifl..t. 

= end of lC study QJJ&r.. wl:ic!1 z_;.,:..lu.::·id~· ~~-!1,0,Q__ ii needed. 

=·number of patients at time "'~" 
= number of deaths by d1·ug( s; at 
= number of deaths by drug(sJ at 

start of 2D 
t.l:'e time ~,: 

:-t·,,,.;,. 
~ .... _. .... _. 
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TABLE ::; 

Completion rates fer lD and 2D studies 
and enrollment rates in the lC study 

---------------·------------lD Study------------------------------

Completed lD study 

Total= 217/289 = 75.1% 
Het = 112/132 = 84.H% 
Pla = 105/146 = 71.9% 

Enrolled in lC studv 

Of lD beginneers 

Total = 160/289 = 
Met = 85/146 = 

55.4% 
58.2% 

Pla = 75/146 = 51.4% 

Of lD comI?)eter-s 

Total = 160/217 = 73.7% 
Met = 85/112 = 75.9% 
Pla = 7!:>/105 = 71.4% 

---------------------------20 study---------·--------------·--------

::&m2leted :;;p study 

'!\ ... "'\ t. C\ l = 5:_::;), 'fj.;:~ = 9·:, ·- .s::;·; 
.. -No:>~- ::- 157,'210 - ?·~ i.:>··· - 01" 

~"1~ t-li l y = ' ~1· ' ... -, 1 -:· - 8·~' l~(, .............. , •..o.i.V - . 
CJ l ~"° = .l. I 4.i:!:t)i-1 .. Ov :311. - . 

Enr~:! in lC study 

(1f :;11 begjoners 

Total 
Met 

Met-G l :.· 

(ff ···r, 

Total 
Het 

Het-Gly 
Gly 

- 44:!./63~ = 
= !.32.1210 = 
= 1 t),C:; ... ::: !. .1 -

t.""C)tn:Y! et.ers 

= 442/523 = 
= 132/157 = 
= 168/ ).92 = 
= 142/174 = 

7t1 ...... 

84. 5:~~ 
84 .1~:. 
87. 5~• 
81.6% 
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TABLE 3 

Lifetable analysis f•.)r "any metformin" use 
in the 2D and lC studies combined 

based upon patients randomized to "any metformin" 
in the 2D study 

3 4 5 6 7 8 

0 423 1 0 
124 3tic U.00277 0.99723 0.98723 0.0027'7 

2CS 284 0.00704 0.99296 0.99021 o. 0097~1 
65 235.5 0.00849 0.99151 0.98180 0.01:320 
8~1 lE~,~i. :1 (!. (•0631 0.99369 0.97561 0.02439 

114 58.0 C.01724 0.98276 0.95879 0.04121 -· 
4.!.o 

CUMULATIVE DEATH RATE AT 29 WEEKS (0.6 YEARS) = 0.3% 

, = .!. 
r, = ... 
] = 
1 = 
i; = "' t-1 -
"'.' = 
. 

.;:. = 

58 WEEKS ( 1 . 1 YFJ\RS l 
87 WEEKS (1.7 YEARS) 

116 WEEKS (2.2 YEARS) 
145 WEEKS (2.8 YEARSJ 

time intervdl (each interval = 29 weeks) 
nu~ber of deaths in interval 
:1umber of ltve withdrawals in interval 
effect ;_ve sample size 
conditional probability of death 
conditional probability of survival 
cumulative P!'<JbabiJ.ity Qf surviv.::ll 
.-:tJ!nt:j_~t.i.':~ ;:'!··-.·1 :·:,:_;:~1.~ Lit.~ .. ..- t.1t· d~nth 
... . .. . 

= 1.0% 
= 1 8'·' . . .• 
= 2.4% 
= 4.1% 
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TABLE 4 

Lifetable analysi3 for "any metformin" use: 
in the IC study 

based upon patients randomized to glyburide alone 
- in tha 2D study 

3 1 

I' , 142 
16 134 
28 126 
40 92 
~e 43 

142 

5 

0 
0 
0 
0 

6 

! 

l 
1 
1 
1 

7 8 

0 1 
0 1 
0 ' 
0 1 
0 1 

CUMULATIVE DEATH RATE AT 29 WEEKS (0.6 YEARS) 
58 WEEKS (1.1 YEARS) 
87 WEEKS (1.7 YEARS) 

116 WEEKS (2.2 YEARS) 

=-
= 
= 
= 

0 
0 
0 
0 

, ... . -. 
~ 

:::! 
::! 
" ~ 
!:.\ 
•1 

H •_} 

= 
= 
= 
--
= 
= 
= 
= 

~ime interval (each interval = 29 weeks! 
;1umber of deaths in interval 
number of live withdrawals in interval 
effective sample size 
conditional probability of death 
conditional probability of survival 
8umulative probability of survival 
cumulative probability of death 

.. • " i 
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JUL I 8 1994 

Memcrto File 
The Division Director asked Dr. Bruce Stadel, to •review the 20 deaths reported in NDA 20-357. • Dr. 
Stadcl's conclusions included: · 

••• the lC study does raise the possibility of a somewhat higher death 
·rate for patients randomiLed in the 20 study to metformin/glytiuride 
than patients randomized to glyburide alone, but the evidence is not 
strong. 

What is the evidence? Ir. the US trials with 1136 patient years o'.cxposure (PYE) to netformin there 
were 7 deaths in 564 patients randomized to any metformin and 0 deaths in 354 patients randomized to 
control medication. · 

FIRST SAMPLE : 
SAMPLE SIZE : S64 
NUMBER Wlllf FEATURE : 7 

SECOND SAMPLE : 
SAMPLE SIZE : JS& 
NL"MBER WITil FEATURE: 0 

FlRST SAMPLE PROPORTION ... 0124 
SECOND SAMPLE PROPORTION = 0 
OBSERVED DIFFERENCE BETWEEN PROPORTIONS• .0124 

I % CONF4DE~~Ei REQUIRED : 99 

·----------------
. 

Standard Error ofDifl'crcncc • .00466 NORMAL Value• 2..51 

99% CONJIDENCZ JNTERV AL fOR THI! DIFRJlENOt BETWEEN PROPORDONS IS: 
.OOl'..384 TO .0144 

. •· ·,. ~ .• : 'I 
; ' ~ ..... 11.. -. 

--------- ... ' -- . 
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All of the deaths occurred in paticn(s randomized to any metformin arms in the 87-20 trial. 

FIRST SA."IPLE: 
SAMPLE SIZE : 426 
NUMB9. WITII FEATURE : 7 

SECOND SA.WLE : 
SAMPLE SIZE : 211!1 
NUMBER WllH FEATURE : O 

FIRST SAMPLE PROl'ORTION = .Ot(.4 
SECOND SAMPLE PROPORTION = 0 
OBSERVED DIFFERENCE Bt.TWEEN PROPORTIONS= ,0164 

% CONFIDENCE REQUIRED : 99 

Standard Error ofD1ffcrcncc = .ll0616 NORMAL Value= 2.SS 

999/e CONFIDENCE INTERVAL FOR TH.: DIFFERENCE BE1'VEEN PROPORTIONS JS: 
.000541 TO .0323 

Dr. Stadel argues that this highly significant difference may be due to "selection bias." [It is true that 3% 
(ns) more metformin-randomized patients elected open-enrollment than glybenclamide patients. Yet this is 
both mathematically and statistically insufficient to account for the highly significant excess mortality.] 
Nevertheless, more of this later. 

Dr. Stadel alsu found: 
;) I death in the 87-2D tri4J [randomized to metformin] 
b) 2 deaths in th.: 89-1 C trial [randomized to metformin] 
c} 4 deaths in the 89-IC trial [randomized to combination] 
d) 0 deaths in ANY US trial (not randomized to any metformin} 

Of these 7 deaths, he then proceded to analyze: 
=> the 6 deaths in the IC trial 

=> patients denominated strictly by group enrollment into that trial 
~'>comparisons between: 

.. ,. ... i 
i) metfomiin vs glybunde 
ii) combination vs metformin 
i~bination vs glybWtde 
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~evertheless, what he found was "a statistically significant excess of deaths in the 1 C study for 
patients who were randomized in the 2D study to metformin/glyburide venus patients randomized 
to glyburide alone (96"• Cl not including 0)." The point estimate for this excess difference wu 2.38% 
\\1th 95o/..CI of0.0756 to 4.69'/0. 

However, if one pools metfonnir. versus controls in the IC trial using his denominators there an even 
more significant 2% difference between groups: 

:'IRST SAMPLE : 
SAMPLE SIZE : 300 
NUMBER wrrn FEATURE : 6 

5EC0).:D SAMPLE: 
SAMPLE SIZE : 142 
NUMBER WIIB FEATURE : 0 

FIRST SAMPLE PROPORTION " .0200 
SECO!'.'D SAMPLE PROPORTION = 0 
OBSERVED DIFFERENCE BETWEEN PROPORTIONS= .0200 

% CO!'."FIDENCE REQUIRED : 9' 

··--···--------- -------
Standard Error of Difference= .00808 NORMAL Value,. 1.96 

95o/o CONFIDENCE INTERVAL FOR THE DIFFERENCE BETWEEN PROPORTIONS IS: 
.00416 TO .03!18 

.. • .. t 

~ow what about the selection bias? 

• .. 

However, of the 213 patients randomized to metformin/glyburide in tbe 2D 
study, 161 (71.9%) enroUed in tbe IC study, compared to only 142 (67.9%) or 
the 209 patients randomized to glyburide alone and 132 (62.9•/e) of the 210 
patients randomized to metformin alone. These differences are statistically 
significanL ... Thus, selection bias could be a factor in the excess deaths _for 
patients randomixed in the 2D study to metf'orminlglyburide. 

. . ' "" ... : . . ... ...... . .• ... ~. ,, 
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Dr. Stadel found that I 0.9o/o more patients randomized to combination entered open-enrollment than did 
patients randomized to glyburide (p<0.05) - and presumably accounted for the statistically significant 
2.38% ex::ess mortality. Nevertheless, 16.0% more patients randomized to combnation entered open­
enrollment than did patients randomized to metformin (also p<0.05) - accounting for a statistically 
insignifii;ant 0.87% excess. If the excess attributable mortality were due to "selection bias". then why 
was "· significant excess mortality only seen versus glyburide and not against the metformin group with at 
least the same degree of selection bias ( +5. 1 %-ns)? 

Perhaps realizing that his denominators may be flawed in that [ 1] they do not consider all randomized 
patients equally and [2] frozen in time at the beginning of open-enrollment, they can not be apphed to 
time-to-event analyses either, Dr. Stadel goes on to argue that death rates should be based upon lifo table 
analyses of the 87-IC trial ["instead of the approximation used abovt!"] but again only between groups 
and without any pool:ng: 

However, no data are currently available about the amount of pe.-son­
time in the 2D study that came from the 168 patients randomized in the 
2D~tudy to mctformin/glyburide compared to the amount from the 142 
patients randomized to glyburide alone and the amount from the 132 
patients randomized to metformin alone. 

Nevertheless, a time-to-event analysis does exist for patients pooled on the basis of randomization to any 
metformin (Figure 8, page 26 of my MOSR). 

I 
u 

llme-to-Event Analysis 
US Metformin Exposure 

Suttonylurea Failure 
Populatton-at-Rlsk Death Rate 
(SFU Failure) (per 1000/yr) 

480 -- ., 
' 35 

- 30 420 • . - . - 0 • - 25 - - • 360 - • 
300 -· . ' ... - . 20 

' -. - - --
240 - . - ' - - - . - . 15 ::-
180 - • - 10 _ ' -

I 120 
- ..... -' 5 - -. - - . 

60 0 

0 ' . ' ' -5 
0 250 500 750 1000 

-. :: 

Observation Period 

mean 14. 16+/-0.23 deaths/1000 PYE . 
'"""·.l~<. Figure 1 -'-;fl'­

Lite Table Analysis 

- -

Rate Diet 
Failures 

RateSFU 
Failures 

Remaining 
Population 
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This analysis, based on the 426 [87-2D] me.formin-randomized sulfonylurea-failure patients reveals an 
average of 14.16 ± 8.23 deaths/1000 PYE during the observation period. (The estimate based on just 
total mortality divided by total patient years of exposure for all of the 71! 1 patients exposed during any trial 
was 6.16/1000 PYE.) Looking at the time-to-event curve in Figure 1, the rate appeared fairly constant 
from approximately 100 to 750 days (0.27 to 2.05 years) at roughly 9 to 14 deaths/1000 PYE. After 
about two years, however, the rate increased to its maximum of 29 d"aths/1000 PYE apparently due to 
enrichment of the remaini..'1g population by patients at risk of increased metfounin mortality. The associa­
tion of drop-outs with lack of efficacy in this population {see MOSR, Section 7.3), suggests that these 
later deaths are occurring in patients ir. whom the <lr.;~ is efficacious. i.e .. that the cause of these deaths is 
directly rel,ated somehow to its. mPch::ni~:-i1 of action. 

I-Duration 
I Exposure 

(days) 

0 
97 
97 
252 
252 
252 
343 
343 
461 
461 
510 

• •1 510 
754 
754 
783 
783 
8JC: 
825 

. -... 

Metfc..rmin 
Deaths 

0 
0 
1 
1 
1 
2 
2 
3 
":' 
~· 

4 
4 
5 
5 
6 
6 
6 
6 
7 

Remaining 
Population 

426 
426 
425 
303 
302 
2C:5 
294 
275 
274 
263 
262 
253 
252 
139 
138 
138 
138 
106 

Life Table Data 
.... :: . :· ·~l .... - ~~-

Death 
Rate 
(/1000 PYE) 

0 
0 
8.85385082 
8.85385082 
8.85385082 
9.81974465 
9.81974465 
11.6087885 
11.6087885 
12.0419267 
12.0419267 
14.1440018 
14.1440018 
20.8957354 
20.8957354 
20.8?57354 
20.f.•;57354 
29.2166878 

Control 
Rate 

0 
0 
0 
(l 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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The smallest duration of expo~ure to metformin in the glyburide monotherapy control group was 14 days. 
The longest was 783 days. The mean was 498.28 ± 209.70 days. ihese compare quite favorably to the 
statistics manifested by those patients from the other two groups in the 2D study who died. The earliest 
duration of exposure to metformin resulting in a death was 97 days. The latest was 825 days. The mean 
was 463. IA± 242.26 dayt1. 

Getting back to Dr. Stadel's analysis, there was more statistical difference in mortality between glyburide 
patients and metfonnin patients (l .S2% with 9So/oCI of -0.569 to +3.604'/o) than between metfonnin 
patients and combination patients (0.87% with 95%Cl of-2.24 to -1-3.97"/o.) Indeed, based or. the original 
randomization and considering all deaths the excess mortality from metformin alone compared to glybu-. ' 
ride alone is significant at the p<O. l level: 

FIRST SAMPLE : 
SAMPLE SIZE : 210 
NUMBER WITH FEATURE : 3 

SECOND SAMPLE : 
SAMPLE SIZE : 209 
NUMBER WITH FEATURE : 0 

FIRST SAMPLE PROPORTION = .0143 
SECOND SAMPLE PROPORTION = 0 
OBSERVED DIFFERENCE BETWEEN PROPORTIONS= .0143 

% CONFIDENCE REQUIRED : 90 

StandardErrorofDiJJcrencc= .00819 NORMAL Value= 1.65 

90o/o CONFIDENCE INTERVAL FOR THE DIFFERENCE BETWEEN PROPORTIONS IS: 
.000"174 TO .0278 

.. •.. I 

Since the metformin monotherapy versus metformin combination therapy difference remain~ insignificant 
no matter what the denominator, then why does Dr. Stade! seem to restrict his analysis 10 only the metfor­
min combination versus glyburide monotherapy comparison? Does not the imention-to-trtat look obviate 
most of the difficulties encumbent in Dr. Stadel's analyses? Again why look only between groups when all 
of the mortality was seen in patients originally prescribed metfonnin? Is that uot, after all is said and done. 

t~e fu!1da1m'.~~al '~o'°:a~n ~fi::~~~t7 _..~,_. 
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In the US trials with 1136 PYE to metformin there were 7 deaths in 564 patients randomized to any 
metformin and O deaths in 354 patients randomized to controls. Thi.I difference is highly statisti­
cally significant at a p<0.01. 

This excess mortality is occurring not in isolation, but in the c>1nte:1t of significantly increased EKG 
changes, significantly increased coronary events. increased arrhythmias. highly significandy eua1 
hypoglycemia, significantly increased c:ardiovaxular etrents. and inCl'«"Ued hoapitalizatiom. · 

~nable en may disagree, nevertheless, I find the evidence appears quite strong. indeed. 

~ - . ~ 
~ ; ·. U,, I /~II'--

: Ronald Jay ndfield., 

~edical OffiVr . 
20May 1994 

; 
NDA20-35 
HFD-51 O/SoLel/Stadel/Fleming/Gueriguian/InnerlieJd/Short 
HFD-713/Nevius/Marticello 
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NOA 20357 
Sponsor: Lipha 
Drug: Metformin 

..LIN I 6 1994 

Recei•1ed: 6/11/94 
Reviewed: 6/16/94 
Doct: 1427758/GlOS 

REVIEW OF A PROl'OSED PHASE IV PROTOCOL 

• 
The Sponsor has sent, on May 27, 1994, a protocol 

prC1posa1 to study the minimal effective dose of metforll\in 
with greater precision than heretofor~. 

In essence:,, the study -- multicenter, prospective, 
double-blind, randomized, placebo-controlled -- will involve 
six parallel arms: Five dose levels of met.formin (from 500 
mg to 2500 mg/day) and one placebo (control) group. 

To achieve the higher doses, initially 10wer doses are 
going to be administered, then a forced titration will be 
instituted to achieve the final desired dose while 
minimizing the initial gastro-intestinal eft'ects seen with 
such high doses of metformin. 

At all doses, fasting plasma glucose values will be 
:measured serially, till, at any given dose, a steady state 
is achieved in this measurement. At the end of the stu~y, it 
will be possible to establish a dose-response relationship 
which, in turn, will help us determine with greater 
~recision and confidence, a minimal effective dose for the 
drug. 

RECOMMENDED REGULATORY ACTION 

The study may proceed, since it proposes to fulfill one 
of our requirements for a conditional approval of the drug . . . ' JtZ 

cc. 
The File 
Dr. Fleming 

Page - 1 

Y. John L. Guer1gu1an 
Medical Officer 
6/16/94 



Dr. Gueriguian 
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DATE: 

FROM: 

! N ·r E MORANDUM 

18 t1ay 1993 0 F~ i G I hi 1\ L 
Bruce V. Stadel. MD. MPH h'f'U<"'- \ <J:ae~ 
Medical Officer/Epidemiology -. 

SUBJECT: Death Review 
NDA 20-357/Glucophage (Metformin)/Lipha Pharmaceuticals 

TO: Solomon Sobel. MD 
Director, Division of Metabolism 

& Endocrine Drug Products 

This replies to your request that I review the 20 deaths reporLed 
in NDA 20-357. I will review these deaths according to the NDA 
priority of the studies in which they occurred: 1) the pivotal 
studies and its open-enrollment extension, 2) other controlled 
studies, 3) uncontrolled studies. 

Pivotal studies & open-enrollment extenei.on: seven deaths 

The pivotal studies are U.S. Studies 8'7-lD-6023 and 87-2D-6023; 
both were 29 weeks long. The open-enrollment extension of the 
pivotal studies is U.S. Study 89-lC-6023; it was 116 weeks long. 
I will refer to these as the lD, 20, & lC studies, respectively. 
The experimental design and demographics for the pivotal studies 
are summarized in sections 7.1 & 7.2 of the 10 March 1994 draft 
of Dr. Gueriguian·s review (attachment 1). Copies of the death 
reports are attached(attachment 2). 

... . .. ' 

Metfot'min: 

?lacebo: 

ll2 Study 
t1etformin vs. Placebo 

143 patients were randomized to metformin 
(78.v%) of these completed the 29 weeks. 
85 {75.9%) enrolled in the lC study. 

and 112 
Of the 112, 

There were no deaths in either the lD or lC studies. 

146 patients were randomized to placebo and 105 
(71.9%) of these completed the 29 weeks. Of the 105, 
75 {71.4%) enrolled in the lC study. 

There were nc deaths in either the lD or lC studies. 



~2D Study 
Metformin vs. Glyburide vs. Metformin/Glyburide Combination 

Metformin: 

Glyburide: 

Hetformin/ 
Glyburide: 

• •"" I 

210 patients wtire randomized to metformin 
(74.8%) of theee completed the 29 weeke. 
132 (84.1%) enr1llled in the lC study. 

and 157 
Of the 157. 

There was one death in the 2D study Ca 52 year old 
D'1an treated for 15 weeks) and two in the lC study. 
These two were: 

- a 65 year old woman enrolled for 17 months, 
on metformin/glyburide at time of de~ltl1; 

- a 60 year old man enrolled for 15 months, 
on metformin at t.tme of death. 

209 patients were randomized to glyburide 
(83.3%) of these completed the 29 weeks. 
142 (81.6%) enrolled in the lC study. 

There were no deaths. 

and 174 
Of the 174. 

213 patients were randomized to metformin/glyburide 
and 192 (90.1%) of these completed the 29 weeks. Of 
the 192. 168 (87.5%) enrolled in the lC study. 

There were no deaths in the 2D study and four in -che 
lC study. These four were: 

- a 67 year old woman enrolled for 10 months. 
on metformin/glyburide at time of death: 

- a 68 year old woman enrolled for one month, 
on metformin/glyburide at time of death: 

- a 61 year old man enrolled for five months, 
on metformin/glyburide at time of death; 

- a 53 year old man enrolled for nine months, 
on metformin /glyburide at time of death. 

Discussion 

The 2D study we.a designed to enroll patients with more severe 
NIDDM than was the lD study, i.e., patients were eligible for 
the lD study if they met the general criterion of not having 
improved on a weight-loss di!~t. whereas patients were eligible 
for the 2D study only if they met the restrictive criterion of 
not having improved with at least one month of ma.~imum-dose 
glyburide. Thus, it is not surprising that deaths occurred 
only in patients enrolled in the 2D study. 
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The death rate in the lC study according to drug group in the 2D 
study was 2/132 for metformin (M), 0/142 for glyburide (G), and 
4/168 for 1?1etformin/glyburide (MG). The death rate difference 
and 95% confidence interval (Cl) for each drug comparison is 
as follows: 

M vs. 
MG vs. 
MG.vs. 

G = 2/132 
M = 4/168 
G = 4/168 

0/142 = 0.0152 
2/132 - 0.00866 
0/142 = 0.0238 

(-0.00569 
(-0.0224 
( 0.000756 

0.0360) 
0.039"/) 
0.0469) 

Thus, there was a statistically significant excess of deaths 
in the lC study for patients who were randomized in the 2D study 
to metformin/glyburide versus patients randomized to glyburide 
alone (96% CI not including 0). 

However, of the 213 patients randomized to metformin/glyburide 
in the 2D study, 168 (78.9%) enrolled in the lC study, compared 
to only 142 (67.9%) of the 209 patients randomized to glyburide 
alone and 132 (62.9%) of the 210 patients randomized to metformin 
alone. These difference are statistically significant: 

MG vs. G: 168/213 - 142/209 = 0.109 (95% CI 0.0256 - 0.183) 
MG vs. H: 168/213 - 132/210 = 0.160 C95% CI 0.0749 - 0.245) 

Thus. selection bias could be a factor in the excess deaths for 
patients randomized in the 20 study to metformin/glyburide. 
Also, death rates in the lC study, according to drug group 
treatment group in the 2D study, should be baaed upon person-time 
in the lC study itself, instead of the approximation used above. 
However, no data are currently available about the amount of 
person-time in the lC study that came from the 168 patients 
randomized in the 2D study to metformin/glyburide compared to the 
amount i<-<1>m the: 142 patients randomized to glyburide alone and 
the amount from the 132 patit.nts randomized to metformin alone. 

In conclusion, the lC study does raise the possibility of a 
somewhat higher death rate f~r patients randomized in the 2D 
study to metformin/glyburide than patients randomized to 
glyburide alone, but the evidence is not strong. 

OTHER CONTROLLED STUDIES 

One patient died while taking glipizide in a one-year randomized 
trial of metformin <N=25l and glipizide (N=2bl which was 
conducted in the U.K. (Study# HET/GB/86/CAMPi) 
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One patient died whlle taking metformin/glibenclamide in a 
randomized trial of metformin <N=38), glibenclamide (N=34), and 
metformin/glibenclamide (N:72) which was conducted in Sweden. 
The study began with a varia~le length titration phase followed 
by a six-month maintainance phase. (Study • MET/S/86/HERMA) 

There are no other deaths reported from controlled etudiee. 

UNCOffTROI.IJID STUDIES 

There were 11 deaths in a six-month Phase IV study of 4,374 
private-practict~ patients in France who had failed diet therapy 
or were no~ adequately controlled with their current treatment. 
The study drugs were metformin or metformin/sulfonylurea. It does 
not appear that death rates were computed according to the amount 
of person-time on metformin alone or metformin/sulfonylurea, and 
the study is therefore not informative. 
(Study # MET/AM/87/PHASE) 

cc: 
NDA 20-357 
HFD 510/lnnerf ieldR/GueriguianJ/FlemingA/StadelB 

.. . ... 
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, 
8.2.2 Foreign Post-Marketing Experience 

/ During at least ten years of adverse f!Vent reporting to the parent company Upha SA, Lyan, 
France, from within France and from Its subs!dlarie~ and licensees of Glucophage• brand of metfor111ln 
hydrochloride, Including subsidiaries In the llnilecl Kingdom, Germany, &lg!urn. Italy, Switzerland and 
Portugal and licensees In Australia, Austria, Canada, Denmark, Holland, Japan, New Zealand, South 
Africa and Sweden. there have been 279 advflrse events reported, consistent with the reporting 
requirements of the respt3CilYe countries. Needless to say, each country has lls own reporting 
requirements which are, foqome countries at least, laxer than the United States requirements. The 
number of these adverse evencs. therefore, do not r&liect the IOlallly of the toxic experience. In order 
to obtain a betttr picture of the toxic potcnlal of the medication. we need to careUty ICIUllnlze the 
studies performed In the Unled States. together with an analysis of sclenllflCally rigorous and valid 
stud!a published In this coontry as well as abroad, for studies performed here as well as outside our 
borders. 

7. PIVOTAL CLINICAL STUDIES 

7.1. rlrst Pivotal Study: Study No. 87-1D-6023 

7.1.1 DescrlpUon of Study 

1.1.1.1 Tiile, Objectlve and RaUonale 

U.S. Study No. 87-10.0023: "A Double-Blind, Placebo-Controlled, Randomized, Parallel Group,' 
MulU-Center Study to Determine thg Safety and Effectiveness of Metformin In the Control of Obese, 
Type II, Non-lnsulin·Dependent Diabetes Mellitus (NIDDM) Patients who are not Adequately Controlled 
with Diet Alone" was conducted to evaluate the safety and efficacy of rnetlonnln In the patient 
population described In the title. The rationale for the study was scientific evidence of the 
antlhyperglycemlc eHect associated with the drug. 

7.1. 1.2 Experimental Design 

U.S. Study N,. 87-10.0023, conducted from March, 1988 through May. 1991, was a randomized, 
parallel-group (tv.·o), double-blind, multi-center (13 centers) study comparing the safety and efficacy ol 
29 weeks treatment w••n either metformin (up to 2,550 mg/day) or placebo In 289 obese (120-170% ol 
ideal body weight) NIL..L>M outpatients who had either never received pharmacologic antldiabetlc 
therapy or had noi rt'Ceived such treatment for the two months preceding randomization. Potentially 
eligible patients were randomized (143 to metformln; 146 to placebo) II body weight remained within ± 
3% of eritry .~oclY weight and FPG remained > t 40 mg/dl. despite two months on a weight-reduction 
diet The 6'i0 mg dosage strength of metformin was used In this study. 

Subsequent to the two month dietary run-in phase, eligible patients were randomized and began 
a five week metformin dose titration phase (biweekly increases of metformln (or placebo] by 850 mg 
Increments (based on FPG lellels and tolerance], stmtlng with 850 mg/day and Increasing to a 
maximum of 850 mg t.i.d., with meals), followed by a 24 week treatment phase, while on the 
maintenance dose of metformln (or placebo). 
7.1.1.3 Demographics 

A total of 289 patients were randomized to treatment with 143 receiving metformln and 146 
receiving placebo. The paUents ranged in age from 31 to 70 with a mean age ol S3. There were 43% 
males and 57% females. 

7.1. 1.4 Safety Considerations 
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This rlllllewer wants also to express sllghlly dlscordants opinions from those of the Sponsor, as 
far as this trial Is concerned: (1) The gastrointestinal effects of the drug are at least lncommodatlng, 
arid are al~o relatively frequent (see Josephkutty l!-. Potter, 1990); and (2) The reduction of plasma 
vitamin B 12 need to be followed In the Individual patient eventuaUy treated with this medication, 
Inasmuch u at least a single case of megalobla&tic anemia has been reported recently In the lllll8lUle 
(See Levesque et al., t991). 

It's more Important, however, to emphasize the following: In my opinion, the Comp.3oy has faled 
to detennlne the lowest dose effective In most patients. This is due to the protocolar choice of 
titrating upward based on FPG values alone during relatively short lrUlvala. As a restJt. a hodge­
podge ol doses were used and net a single one was tested for true e1'11cacy. Under the 
circumstances, ll 11 very dlfflcult to recommend approval ol the dtug, t.'Qlgh Ila efficacy seems to be 
real and slgnlllcant. 

7.2. Second Pivotal Study: Study No. 87-20§023 

7.2.t. Description o! Study 

7..2.t.1 Title, Objective and Rallonale 

U.S. Study No. 87-20-e<>23: "A Double-Blind, Placebo eor.roned, Randomized, ParaDel Group. 
M~er Study to Compare the Safety and Effectiveness of Metformln Alone to Metformin In 
Combination with a Second Generation SIMonylurea (Glyburlde) to Glyburlde Alone In the Cc.intro! of 
Obese, Type II, Non-lnstJln-Dependent Diabetes Mellltus (NIDDM) Patients who are not Wei Controlled 
at the Maximum Dose of a First or Second Generation SIMonylurea" was conducted to eval&ate the 
safety and efflcacy of metformln as described In the title. The rationale for the study was sclenllllc 
evidence of the antlhyperglycem effect aS!i<M·iated with the drug In this pallent populatlnn. 

7.2.1.2 Experlmem..I Design 

U.S. Study No. 87-20-e<>23, conducted from Sept., 1988 through J1'y, 1991, was a double--bllnd, 
· .. pl"lcelxH:ootr.Qll~ ~c:ebos for metform\n and glyburlde), randomized, paralel group {three), m\jll. 

cem:er (20 centers) stud'icol'fif,oal~T•e tb0 A!llcacy and safety c:J 29 weeks ol treat!MntlA'J!.': e!:.':a; -- ----·-·-· 
rnetformin (M) alone (with placebo for g1YbtJriie)lr.;:-t:"'>ffmnln In combination with maximum dose ---glyburide (M + G) vs. maximum dose glyburlde (G) alone (Wlii;·,::-·~r-J!bo for metformin), In 63!! obese 
( 120· 170'1(, of Ideal body weight) NIDDM outpatients. not achieWlg acei<i:;~ ~~II glycemlc control 
despite maximum doses of a s1'fonylurea for at least one month, including or.it-..,."lflth of maximum 
dose glyburide (20 mg/day), Immediately prior to randomization. PotentlaDy ellgiblli ;.-~~le11ts were 
randomized i lrPG remained > 140 mg/dl. despite maximum dose glyburide for at least one month. 
(All baseline evaluations occurred whUe patients were on maxlrr.um dose glyburlde). In this study, the 
500 :ng dosage strength of metformln was used. 

Subsequent to the one month pre-enrollment run-In phase. In which al poter.tlal candidates 
received maximum dose glyburlde, eligible patients were randomized and began a live week 
metformln dose titration phase (weekly increases ol mettormln (or placebo MJ by 500 mg lncremenla 
(based on FPG and tolerance), starting with 500 mg/day and Increasing to a maximum ol 2500 
mg/day (1000-500-1000, with meals)), follOWb"'d by a 24 week treatment phase. Glyburlde (or placebo 
G) treatment was continued throughout the study at a daly dose of 20 mg/da) (I.e., ldentlcal to pre-· 
randomization dose). 

7.2.1.3 Demographics 

A total of 632 patients were randomized to treatment with 210 receMng metformln alone, 209 
receMng glyburide alone and 213 receiving metformln/glyburlde c:omblnallon. The patients ranged In 

.. 
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age from 40 to 70 with a mean age of 55. There were 47% rnalea and 53% females. 

7.2.1.4 Safety ConslderaU011s 

Adverse experiences and lntercurrent events (AE/MEs) were racorded at each visit. 

7.2.1.5 Efficacy Endpoints 

The primary efficacy paramflter was the lnlegrated value ol ~ conlrol. Le., HbA 1 c values. 
Supportive etllcacy parameters comprised other measuremeru of ~ control. Le., FPG, 

and plasma glucou response during a 3-hour oral glucose tolerance test [OGTT]). 

Secondary efllcacy parameters Included: (a) llpld paramecers; tolal cholesterol, trlglycerides, low 
density llpoprotelns (l.DL}, high d&nslly llpoprotelns (HDL) cholesterol, HDl subtractions and 
apoUpoprotelns;(b) I.Jody weight change; and, (c) Others: blood pressure and lnsUln and C.pepUde 
effects' (measured as part of the 3-huur OGTI). · 

7.2.1.e Statlstlcal Approaches 

""he poptjatlon of Interest was the Intent-to-treat population. For the efficacy analysis this was 
defined as any patient who took study medlcallon and completed at least one post-baseline visit. For 
the safety analysis this was defined as any patienl who took study medication and was assessed for 
safety. Observed values and change from basellne values were compared for al efficacy and sarety 
laboratory measures to determine If significant differences existed among the three treatment groups, 
based on a visit-wise analysis and a last obsetVallon carried fOONald analysis. The primary analyses 
w,1re the wilhJn. and between-treatment comparisons ol change from basellne values. The Incidence 
ol .'E/JMEs were tabtUled and compared becM.'811 treatment groups using the Fisher's Exact test. 

: 7.2.2 Reaulta and Conciuslona 

7 .2.2.1 PaUent Comparablllty 

Patle~.t groups were well-matched for all demographic features, as wel as for baseline values of -emcaer pea ... ;....;;.:_-.::...._ 
'·. 

7.2.2.2 Patient Disposition 
A total of 157 (75%) rnetformln·treated patients. 174 (83%) glyhurjde-treated and 192 (90%) 

metformin/glytiurlde combination treated patients completed the study. 

.. . .. ' 
Eleven patients (four patients ln the metfcrmln group (1.9%) vs. three patients In the glyburide 
group (1.4%) v;;. four patients In the metformln/glyburidc group (1.9%)) withdrew due to an adverse 
exper!ence. 

7.2.2.3 Efficacy Data 
r 

The group of gr"*ltest Interest In this study was the metformln/glyburlde group. This treatment 
combination resulted In va:'f significant Improvement in all parameters of glycemlc control Q.e., FPG, 
HbA,c and 2-hour post-glucose load plasma glucose), with addition ol melformln to continued 
glyburlde therapy. For FPG the combination therapy group had r. 63.5 mg/dl decrease from baseline 
whereas the metformln alone group decrease 0.9 mg/dl and the glyburlde alone group increased 13.7 
mg/dL 

Subgroup analysis of Ff'G and HbA,c changes at final visit, according to baseline Ff'G subgroup, 
indicated that the magnitude ol lhe response for these parameters In the metformln/glyburlde group 
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· y.s. Controlled Cllnfctl Td•JJ: 

In the U.S. controlled cUnlcaJ trtala, 1hent ~was only one death among mndomlzed patients. This 
patients: PP.tlent #20/0e, enrolled In U.S. Study No. 87-21M023, had been random!zect to 
treatment with metfonnln and Placebo G. This 52 year old obese male smoker, with a 12 year 
history of NIOOM, died of an apparent myocardlat Infarction, after approximately 15 weeks on 
study. Al the time of his death, he was taking 2.5 g/day of metfonnVI and 4 tabs/day of Placebo 
G. His complete case l'8pOl't form, Including avaDable ECGs, has been previously submitted with 

!the NOA (see Vol. 1.394, Pages 12/009864 thtOugh 12/010016) and a narrative summary of his 
case has also been submitted (see Vol 1.80. Pages 08A-o2293 and 02294). These ECGs are 
now resubmitted as Item z. Part B. · 

. . .. ' 
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ADVERSE EXPEAIENCEnNTERCUAAENT MEDICAL EVENT · 

PIOlocoi No.: 119-lc-6023 Death/Cardiac 

Patlent ldentiflcalion Number. 06021 ·2 

Patient lnillal:s~ I Date ol Blrlh: Female ( X) 

Study Drug: MIITFORMIN/GLYBURIDE 

NarraliYe Summary 

Study Hlslgry 
Thia 65 year old female_. pre 11irolled Into the 87-20-6023 a1Udy on 1/3/90, - begun on therapy wilh 
MEifQRM!N and P\ACEBQ G on 1/25/90, Ind campletecl the aludy on 8/28/llO. Her. course during the 
11Udy _. elMl1llally UfllMllllfUL She entenld ttle 19-1~ study on 8/2&'90. at which Ume her FPG waa 
167 mg/dL on 5 tabs/day ol METFQRMIN. . · ... 

f!tient Medical History/Q!abetes History/Concomitant Medications 
Her medical history lndudes hypenension (t982-on) and arthritis (1989-on).-

She was diagnosed as having N!ODM in 1982. She had no ki:iown canplic:atlons ol diabetes. Management 
had been wilh tolazamide 250 mg OD (1982-12/88), glipiZide 20 mg BID (12188-12189) and glyburide 10 mg 
BID (12/20/89-on). · .. 

Her concomitant medicat1ons _,. vorapam1SR2..0 ins' ao and Vitamin c 1000 mg ao . 
.. .: :: .. 

Adverse Excerience/!ntercum1n1 Medical Event 
Other thal1 pe1$istent fatigue/lethargy throughout 111e· study, no major medical events oc:curredj . . / 

Sho - "" - """" "m "'11192. ·"""",,.. "'-•·-·-""' ~,... _, FPG•169 mg/di., la·ctate•1.0 mmo11L. Na;,.138 mEq,'.L; K•4.5 mEq/I.. UC03•23.3 n1EC!/Li _ 107 mEq/l,. 
BUN•26 mg/dl. aeat•t.2 mgtdl.. c:hemlstries W9f8 al~ She was on 3 tabsldny .of me ormin and'.1 
tab/day of glybwlde. . . ' • . ... ?'" '.. . .. . : . . ' . ; ·.· .: . ·. . . 
On 2128192 the slie had bffii trying to contact ihe'" Pa~ 'to ~peal some labs .and a UA. ; !he patient's 
daughter aniWered the phOlle and in1ormed ~site that she had just disc:overad IMr molhar deceased in 
her apartment. The police/paramedics deemed this "death due to natural causes.• The death cerlific:ata 
listed "arteriosdarotic cardiollascular disease, diabetes mallilus and hyp8rtansion• as tta cause ol death.. NQ. 
!!L'!~y was done. · · · - -

•. 

.. • 1 I 

' . . . '": ... 



ADVERSE EXPERIENCEANTERCURREKT MEDICAL EVENT 

Protocol No.: 89-1C~ Terminatlon/Oealh/lung Cancer 

Female I I 
Study Drug: METFORMIN/Gl VBURIOE 

Study Hjstory 
Thia 60 yur old .male wu pre-enrollecl into !he 87-2D-8023 lllldy on 8/9J90, wu begun on 1herapy wllh 
METFQAMIN 111cf PLACEBO G on 9121/90, Md competed !he lllldy on 414'91. During t"8 e1Udy he 
experienced probleina with ba!anllie (prior to Villlt 0), tooOI p.intex11Ktloo1, cough and bronc:Ntle (Visit 8), 
and broncl1ospum (VISit 10). He ententcl the 89-1~ lllldy on 414191. 81 which time his FPG WU 
285 mg/dl on 5 tabs/day of MITTORMIN. • . . 
Patient Med!ca! History!Oiabetes Histort/Concomi!ant Medica!!ons 
Hill medical history il'lclucles tonsillectomy (1942), left wrist fracture (1946). fracture-nose (1950). and 
cholecystectomy (1960). 

He wu diaQOOSed as having NIODM in 1990. He had no known complications ol diabetes. Management 
had been Wll.'1 glipizide s mg ao (~). s mg BID (4/90-7/90), llld 10 mg BID (7J90.<ln). 

·~j •.. . 

Hill Olt>f concomitant medication was acetylsalic:ylit; Kid 325 mg BIO. 

,l\dY!!ff ExperienqOnteicurreni Medical Ev!nt ,: . 
At Visit 6 (614191), he complained ol an upper respiratory inl8c:tlcx1, beginning on 5131191. This repottldly 
eondecl on 7/t/91 .nd.hld required no trulmenl · · . · · 4 
Al Visit 9 (8121~~·,~~~~ ~he had bw\ clagl~ied u hhing dllluN .illeletltWI ~ilbroeie 
and had been swted en prednisone 60 mg ao on 8/20l91. Thia had recently been diagnosed by ga11um 
scan and a transbtonchial !Ung biopsy.-· ... - •. · .. · · · ···~'"' ... , •. · .;..; .. ,.... ... " · 

•' 

lnilialt/ his prednisone therapy was to be short-181111 with a rapid-taper schedule. The taper ec:hedule -
re.. ttian rapid. being r9duced on a monthly basis. W1'lile on the.higher .doses of prednisone hie W8C4 
remairied high and his FPGs were lesll than oplimaly conlluled, but~ the 1lper his FPGs beQIMI much 
better conlnllled while hii wees remained quite high. 

I . 

He wu last SHn at Visit 18 on 7/t6/92. At this time he had been off prednisOl1e tor one month and he had 
had a nipeat lung biopsy. His nicovery post-biopsy was poor. He expnd at home in his sleep on 8116192. 
presc.mably of a carebrovasallar or cardiovascular -11. No autopsy was p91formed. 

... • .. t 

Note: Subsequently, lhe site was informed that thiS patient had been diagnosed as having non·smaU cell 
lung cancer which was considered inoperable. He had b.Mll on oxygen therapy 81 home for dyspnea. 

... -.--~. . . : .. · ... ' ...... ~- . ... - . . '~ •. . . 
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ADVERSE EXPERIENCE/INTERCURREHT MEDICAL EVENT 

' '\ Protocol No_: 89-1 C-«>23 Oealh/Tennination/Cardiogenic Shock post Ml 

P alient Identification Number: 10023·2 

Patient lnllials: I Date ol Birth: !Male[) Femaie [XI 

Study Drug; METFORMIN 

Narrative Summary . 
§tudv Historv 
This 67 year Did temale _, ~ into lhe 87-20-6023 study on 7/19189, wu begun on therapy with 
MEIFQRMIN and GLY8URIOE on 8111189, and completed lhe study on 2/28/90. During the Study, she 
expelienced heel pain, left deltoid shoulder pain, dianhea, and had laser surgery-left eye (2/5/90). She 
entered 1118 89-1C~3 s1udy on 2/28/90, at which time her FPG was 148 rng/dL on lull dosag_es of 
METFORMIN and GL YBURIOE. 

Pati!!!!! Medical Historv/Oiabet~ HistON/Concomitant Medications 
Her medical his1ory includes head 1remor {1981kln). right cataract surgeiy (6188). umbilical hemiorrtlaphy 
(1958). left heel spur (1987-on), leg varicosilies (1979.Ql'I). appendectomy (1935). endometrial cancer (1984). 
hysterectomy (1984). peripheral edema (1989-on). 

She was diagncised as having NIODM in 1973, complicaled with retlnopathy (1~). Management had 
been with chlorpropamide (1973-1987) and glyburide 1orng BIO (1987-on). 

She was taking no Olher medication. 
I 

' Adwlse ~nntercu[!!nl M~gl Eve!Jl · 
During the study, she developed a dental infection (V2) 11'9ated wilh Tylenol #2, erytl~and penicillin 
VK. cystilis (V4) trea1ed with norftoxac:in, muscle Slrain, ankle edema (VB). upper respih;!ory ~ (VI 0. 1) 
treated with acetaminOphen and Tussar SF, bum on hand, hypoglycernla-(V12), urinary tract in · (V15.1} 
treated with Sepera OS, diy cough trea!ed wilh Tussar SF, myalgias and fatigue, head tremor 16). mid-back 
pain (Vt 6. t). pedal edenia (Vt 7) treated with turosemide 20 mg ao. blurring of vision (V1 Bl treated with 
laser surgery on 7/26191; 7/29/91 and 7131/91, and herpes lesions-right leg (V19.1) 11'8ated with Acydovit PO. 
Prior to Visit 20 {11/11191) she had been started on isosolt>ide dinitrale 40 mg BIO for "cardiac prgphylaxis." 

Al Visit 20.2 (12/17/91) she was seen in the office with chest pain. nausea, vomiting and weaknesa evolving 
Oller the previous 24 hours. She was found to be in extreme distres.s anC' ·o have a profound wide-ORS 
antiythmia. With this evidence of ar. aoute myocardial inlarction and cardiogemc shock. She waa emergenlly 
admitted to the hospital. Attempts were made to catr.cterize her and dilate her occlusion. but post 
angioplasty she developed an acute dosure followed by cootinued deterioration. She was placed on an 
intra-aortic balloon pump which stabilized her somewhat. A transient lactic acidosis eJCisted during her first 
~4 1'1&.11·t in the hospital, presumed 2" to her cardiogenic shock and hypoperfusion. Her condition 
deteriorated aver the next few days and, and she wcpired on 12/20/91. 

lfnbeknownst to us, lhis patient had been seen by a cardiologist since April 1991. She had d-IOped ST·T 
wave changes on her routine EKG and was sent for further WOiie-up. NI echo cardiogram was done wt\ich 
suggested severe corcnaiy artery disease. She had refused tunher cardiac evaluation on a number of 
occasions. Ukewise, the day she developed chest pain (12/16191) she refused to go to the Em11n;1ency 
Room desplte tamil / and physician urging . 

. -------
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ADVERSE EXPERIENCE/INTEP.CURRENl MEDICAL EVENT 

Protocol No.: 89-1C-6023 T ennlnatlon/Dealh 

Patient lden1ification Number: 11024-2 

Patient Initials: I Date al Bil1h: IMaie() F-amale [ X J 

Study Dnlt': METFORMIN 

NarratlYe Swnrnaiy 

Study History 
This 68 yur old temale •• pr9«1IOlled into ine 87-2D-«123 Aldy on 31119'J, wu begun on 1herapy with 
METFOAMIN and GL'fBUI~ on 4/9/90, and completed the Aldy on 11/20lllO. Her cxxne during the 
Aldy was quit9 benign Wl'd lhl ent9l9d the 89-tc.«!023 SUJdy on l ~ill;.->. Her FPG at that time was 
255 mgldl on maximal dosages c:I MITTQRMIN and GLYBUBIDE. 

e.t1ent M~ t:!lstONIDill!!21!!! Hi:itQ!X/COneomlt!!!I Medglkll is 
Her medical history Includes renal tuben:uloais/lelt neplvec;lomy (1951), mafignant melanoma/right radiCll 
neck dintldlon (1982), right hip repioeerMnts (1974, 1985. 1987), left breast carcinoma/mastectomy (1976), 
right tnaat carcinoma/mastectomy (1979), ~ ostlOMlvitls, and retinopalhyllaser surgery • right 
eye (dates unknaM\). 

She was diagnosed as having NIDOM in 1969, c:omplicated wlttl haspitallzallon for hyperglycemia (10/89). 
Management had been with tolbUlamide (1969-1973), N?H Insulin (1973-1988), glipiZide 20 m:J BIO 
(1988-1Qf89), and glyburlde 10 mg BID (10f89.<ln). , 

Har c:oni:ormant medications - ibupn:llen aoo mg BIO and enalapril ma1eate 5 mg ao. 
Mm fvpertencjtlntMcumpnt Mtdlcal EvlnJ .l 
~ Y:~.2 (12114'90), a a9lllinlne dearanct- '2.7 mllrain/1 .T.JM' which was clone beca~ site wished 
·w rapidly titrate l1ef on rnelfomli1. Once o- results we obtaNd. • was decided to 1 · e her from 
the stUdy. When the site called lhl patient, the canitaker ol her home Informed the site Iha he had just 
disCOV9red thtl patient deceased. This was not believed to be Aldy clrug-rela!ed. Her Visit 3 (12/18/'90) 
FPG was 266 mgldl and lactat11 was 0.8 mmol/L. 

The cause c:I death was listed as catdiac amssl/coronary ocdusion. 
.. -
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ADVERSE EXPERIENCEllNTERCURREt.IT MEDICAL EVENT 

Protocol No.: 89-IC-6023 Terminalion/Dealiac Disease 

Patient Identification Number: 13002·2 

Patienl lnitlala: I Date of BL'1tl: IMalelXJ Female ( ) 

Study Drug: METFORt,tlNIGLYBl:RIDE 

Narrallve Summary 

Studv t!§torv 
This 81 year old male WU pre-enrolled Into the 87·20«>23 SIUcly Ofi 10/20/M, WU begun on lhefapy wiltl 
MEifORMIN ll1d m. "JruR!DE on 11/16188. and c:ompleted lhe SIUcly on 816189. Hla course during lhe study 
was uneventful. He entered lhe 89-1C-6023 study on 3113/90, at which time his FPG was 200 mgtdL on 
glyburide 1 o mg BID. . 

Pati!!n1 Medical Historv/Oiabetes HistQOllConcomilant Med"IC81ion! 
His mediC?J history includes hypertension (7/83-on), right eye~ (2JM.on). redwood aDergy (1984· 
on), arthri'ds (1968-on), and left pulmonaly nodule-stable (l.984-<;.1). 

He was diagnosed as having NIOOM in 1983. complicated with peripheral neuropalhy (1986-on) and 
retinopathy (1~). Management had been with glyburide 10 mg BID (417/8&-on). 

His concomitant medications were lisinopril 10 mg ao. and aspirin 2 gm ao. 
Adverse Exoeriencel!ntercum1!!1 Medical !;ivent 
He expited on 8114/90 ·cause oC death was listed as arterioeclelotic cardiovascular disease. He had last 

boon - " ... 8 "' ll/2/80, " ..... ""' hio FPO hol ,_, 130 -L 9- ol 
mettormin and glyburide. His most recent ECG had shcMn "nonspecific ST·T wave . , consistent 
with ischemla, drugs, etc.; lhe tracing has returned toward normal since 1he record of 61 . · This event 
was not believed to be study drug-related. . 

• ., • 

. 
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ADVERSE EXPERiENCEnNTERCURRENT MEDICAL EVENT 

Protocol No.: 89-1C~ T ennlnallon/Death/Suicide 

Patient Identification Number: 18018-2 -

Patient Initials: I Date of Bir1h: IMale(X) Female I J 

Study Drug: METFORMIN/GLYBURIDE 

Narratlw SUmmary 

Q!1betes l:!ill2!X 
This 53 year old male was prHfVtllled inlo lie 87·20-8023 llUdy on 1118189. wu begun on therapy with 
MEifQRMIN and GLyeYRIQE on 12121/89, and completed lie study on 7/5/90. His course during lie 
atudy wu UMV•ltful. He enterwd .. 119-tC«m study on 7W, at which am. his FPG WU 180 mgldL 
on maximal dolages ol METFQRMIN Incl GlyeuAIPE. 

Patient Medical Historv i!!N Concom~ant M1dlcatiol 1S 

He had no medical history other than NIODM diagnosed in 1988. Management had been with diet alonfi. 
He was on no modication. 

Advem! ~rience/lnt1!JC!.!n!!!I M§2igl i;ven1 
This patient was last'"" at Visit 12 (3128191). 

When he tailed to keep his Visit 1 J appointment. the site altempted to contact him. They were informed by 
his employer that he had comrnit.ed suicide on <4/19J91. ~ ingedm of chemicals (he had workllld in a 
chemical plant). . 

. . . 
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1 . .QENERAL INFORMATION 

1.1 Drug Name and Stru~ 

1.1.1 Generic Name: Melformln Hydrochloride 

page 01 
page 02 
page 03 
page 63 

page 06 

page 11 
page 15 
page 22 
page 34 

page 42 
page 61 

page 69 
page 74 

1.1.2 .. Pr.QPqSed Trade Name: Glucophage, Diabefa~oa. Haurymellin, Meguan, Metlguanlde 

1.1.3 Chemical Names: (1) N,N-dlmethyllmldodic.:arbonlmldic diamlde; (2) N,N-dlmethylblguanlde; 
(3) 1, 1-<iimethylblguanlde; (4) N' -dlmethylguanylguanldlne 

1.1.4 Chemical structure 
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1.2 Scientific lnforrn1t1on 

1.2.1 Phlm11colog!C1! Category: Metformin is a biguanide ciasslfied pharmacologically as an oral 

antl-hyperglycemic agent. 

1.2.2 Propoeed Indication(•): For use In treatment of non-Insulin dependent diabetes mel!ltus In 

patients uncomolled by diet as a monotherapy or as a concomllant therapy with a second.generation 

sultony1urea. 

1.2.3 Dosege Fonns(s): Tablet 

1.2.4 Route(•) of Admlnillratlon: Oral 

1.3 Reaulatory Information 

1.3.1 Review Priority Rating: To be determined by Group Leader and Division Director. At present, 
this is the file that the Medical Officer has been instructed to review before any other new drug 

application submission. 

1.3.2 Related Drug: Phenformln was the only blguanide approved In the United States for the 

twa1ment of non-Insulin dependent diabetes mellltus (NIDDM). It was removed from the market in 1979 

as an imminent hazard following reports of deaths from lactic acidosis. 

1.3.3 Related Reviews From Other Dlsclpllne: None avaDable to the knowledge of the present 

reviewer. 

2. _!.!STING OF VOLUMES REVIEWED 

Volume 1.1 was reviewed entirely. In addition. pertinent sections of other volumes were also 

consulted, and the listing, below. provides the main volumes (underlined numbers) that were reviewed 
ancJ (within each volume) the beginning page of each reviewed section: 

1.J.. p~ 1, S:36,, 75, 77,, 80, 83, 106, 131, 154, 177, 189, 289, 375, 416; 1.2. p. 3 5;M. pp. 5 16, 24, 

46. 62, 72, 210; .11. p. 371 ;.J.J!, pp. 5 1109, 1151;...1..1Q, pp. 5 1213, 1282, 1348, 1424;_Ll!, p. 5 1523; 

1.1~. p. 5 2633;-UQ. pp. 5 4371, 4510;J..gl, p. 5 4730; 1.24, p. 5 5659;l.,.g§, p. 5 621S; ~. p. 5 8854, 

9060; .!J5. p. 5 9237; J...a§. p. 5 9502; ~. p. 5 9688, 1037S; w. p. 5 9929; ~ pp. 5 1079, 210, 

10769, 10782, 10824, 11061;.YQ. pp. 5 10926, 10992; 1.41, p. 6 23, 31;~ p. 6 157; 1.44. p. 6 719; 

1.§. pp. s 21ro; .Lfil. p. s 53210: ..L§g, p. s 5481: • p9. s 5905, 5913; .1.§Z. p. 92 : .!.§a, pp. w10. 

305, 323, 366; .1..§ll, pp. BA 453. 461, 4n, 479, 633; 12.Q.. p. 08A 00708; .!.J.Q!, p. 8A 8335; .LlM. p. S8 

1;.L.1.2Q, p. SB 5357:1ill. p. SB 18605;J..,.l§§, p. 18921;~. p. 8B 19194;J...1§Q, p. SB 195S5;~. 

p. 65913;1.J.§§. p. S8 21366; .ll§I, p. 88 21839; ~. p. 88 22391; 1.170. p. 88 22672; .!.!~. p. 8B 

26196; .1.122. p. 88 29829, 31975. 

The Sponsor has also supplied a volume lJ., which consists of a revised index of the entire 
submission. This volt:me has been extremely helpful in Identifying specific sections pertaining to given 
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Issues that the reviewer wanted to focus on. As such, It has been Intensively used by the revlawlng 
medical officer. 

3. CHEMISTRY AND MANUFACTUR!riG CONTROLS 

The application provides thin the bulk drug IUbltance metformln hydrochloride wit be produced by I 
' Upha S.A., Lyon. France, at their manufaduring plart. l.lpha Calais. In Calais, France. The drug product. 

metformln hydrocl*>rtde tablets, .vii be manufactured, packaged and labeled by Upha Pharmaceutlca!a ; 
Limited, Unled Kingdom, at their faclltles In Hlchn, Herlfoldshlnt and l.iirllchwonh, Hertfofdlhlre, 
respectively, In Ef9lnd. Supplies for clinical trlala have been Imported ~ the Unled Statea by Upha 

Pharmaceutlcals. Inc., New York, New York The cllnlcal studies have been conducted under IND 
#27,966. 

Both the 500-mg and 850-mg tablets are to be packaged In approved containers known as 
•securttalners•, chld-resistant "TraCer PACKS• (Jaycare Ud.) and -SNAP SECURE• (McKechnle PBC 

Ud.), comprising a polypropylene body and polyethylene cap. All materials used In the production ol 

theStl containers are warranted Food Gracie bt the manufadurers and have FDA approval for use with 
either foods or drugs. 

Prior to Initial opening, there Is a tamper-evident tearband. After that, the wadless cap has a thumb 

tab for opening, and snaps shut to provide a seal which has adequate moisture resistant propettles f:>r 

this product The product Is reported to be Wl'J stable In such a c:onfiguratJon. 

The majorly of c:llnlcal stl.ldles conducted In the U.S., Including the pivotal studie'S (87-10-8>23 and 

87-20-$123), used formulailoos Intended for the US market. Several early U.S. c:llnlcal pharmacology 
studies were conducted with an earlier formulation. which differed only slightly from the proposed for 

market. 

4PHARMACQTQXICQLQGY 

4.1 Ph8rm1codyn1mle1 
... . .. . 

4.1. 1 Primary Pharmaco!ogic Cllissiflcation and Mechanism• ol Action: An anti-hyperglycemic 

agent which appears to lacDltate post-receptor sensltlvly to lnmln. Metformln reduces plasma glucose 
levels In several anlmll models ol NIOOM bul do8I not reduce baa! dUCOl8 concentrations below the 
normal physlaloglcal range. It also Improves glucoae toi..noe In diabetic animals and humans. Al 
therapeutic doaes, metformln does not lower plasma glucoee levela In nOl1<tlabetle anm:w1 01 iiu,'111'11&. 

4.1.2 Secondary Pharmacologlc Activity: Metformln has hypollpldernlc ellec:t8 and algniflcanlly 
decreases the progression and promotes the regression d alheroscierodc lesions In animals led a 

cholesterol-rich dial It Inhibits the transfer of.dietary~ from the gaatrolnl81lina! tra.;l lnlo 

plasma and reduces the uptake of the absorbed lipid by adipose tissue. Metlonnln has a broad range of 
actions on the vasculature Including beneficial ellacts on mlcroclrculatlon and mlcrovaaeular leakage, 

and an lnhiblllon of anglogenesls. Chronic treatmert ~ rnellom*I was llhOwn to reduce the Incidence 
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of glomerulosderosl<l In generically diabetic mice. 

4.1.3 Other Actlona Matformln reduces food Intake in lean and genetically obese mice after IP, but 

not PO, administration. 

4.2 Phlm11C9klnttlc1 

4.2.1 Blood Level Data 1md Absorption: Single tablet doses Of 500 and 800 mg In healthy human 

subjects produced peak plasma drug levels In approximately two to three hours; food decreuecl t.'le 
extent and sllghlly delayed absorption. There Is an apparent plasma half.jlfe ot 1.s to 4.5 hours (See. 
among other •erature, l<artunnen et al., 1979; Slrtort et al., 1978; l<arth.rlen et al., 1983). It shoUd be 
noted that phenfonnin el!cils a plasma half.jlfe d 7-15 hrs (See Slrtorl CR et al., 1978). Also, metformln 

shows·a terminal elimination haJf.jife in plasma of 12.6 hours, but this seems to implicated a quantitative 
minor componenr(See Penlikalnen et al., 1986). Metfonnin Is nor bound to plasma proteins. Healthy 

subje.:ts and diabetic patients treated with multiple doses of metformin (850 mg t.i.d for a total of 19 

doses) achieved steady state levels In 24 to 48 hours. M~lple dosing with metformin did not 
significantly alter pharmacoklnetlcs compared to those following single doses. The pharmacokinetlc 
disposition of orally administered metformin is the same in NIDDM and non-diabetic subjects, both for 

single and m"1iple doses. Renal function greatly Influences niettormin pharmacokinetics and subjects 
wtth impaired renal function showed a significant prolongation of the metformin plasma elimination half­

life. Elderly subjects administered a single 850 mg oral dose of mettormln had higher melformin plasma 
concentrations than young subjects due to the decrease In renal clearance with age. 

Absorption In animals was rapid, with peak plasma levels obtained within 30 minutes in mice. 1 ro 2 
hours in rats. 1.5 hcurs in dogs. and 0.75 to 2 hourS In monkeys. In man, serum levels peaked In 2 to 3 
hours and bk>..!!Vallability was calculated to be 50%. 

4 .2.2 Excretion 

Mouse: 48% In urine and 34% in feces after 120 hours. 

Rat: 58% In urine and 38% In feces after 120 hours; partial placental barrief; radiolabelled 

compooents derived from ("CJ-metformin excreted In mUk. 

Rabbit: 57% in urine and 35% In feces after 120 hours; partial ptacental barrier . 

.l&g: 87% In urine and 18°4 In feces after 120 hours. 

Monkey: 45% In urine and 42°4 In feces after 120 hours. 

Man: 56% in feces after 72 hours. This requires an explanation: O~ about half ot the orally 

administered dose Is absorbed (pefhaps, In part, to the the diarrhea which Is olne of the more conimon 

side-effects of the drug), and, ot rhe absorbed. only a small fraction is perhaps excreted in the fec'!s. 
Overall, therefore, rhe fecal excretion rate noteed aboVe ts easly explained. 
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4.2.3 Dlllrlbutlon 

Distribution ol melformln was studied In mice, rats, and rabbits with the highest levels of radioactivity 
observed In highly perfused organs Qiver and kidney) as well as the gastrointestinal tract. It would also 

seem that slgnlllcant clrcu:atlng leVels are bound to red blood cells (perhaps to hemoglobin since 
metformln hU two electro11 doublet donor nitrogens), this r8S8M>ir explalnlng. no doubt. the long 
termination plasma half~lf~. 

No metabomas d melformln found OI• chromalography d urine, fecal, and/or plasma samples from 
mice. rats, dogs. monkeys. or humans; one metabolite (N-desmethyl metformln) was found In rabbit. 

4.3 Toxlco!oay 

4.3.1 Acute toxicity: Oral~: Mouse 2 2.4 g/kg; rat = 1.77 g/kg; rabbit 2 0.552 g/kg; and dog 
= 0.375 g/kg. Signs d toxicity included decreased activity, ataxia. and diarrhea In all species; In 
addition. In rabbits and dogs. conwlslons were observed prior to death. 

4.3.2 Multldoae Toxicity 

Mouse: (1) 90-day oral (dietaly); o, 500, 1000, 2000 mg/kg/day: tnc:reased plasma glucoee In high­

dose males and all treated females. (2) 52-week oral (dietary); o, 150, 450, 1500 mg/kg/day: no adverse 

effects up to and Including 450 mg/kg/day; compound-related kidney lesions consisting of Increased 

tubular dlatatlon In bolh sexes and Increased tubl•ar vacuollzr.dlon In males at 1500 rr~/kg/day • 

.Bal: (1) 90-day oral (dietaly); 0, 150, 450, 1500 mg/kg/day: Increased mortality In MD and HD 

mates; compound-related lesions In kk!ney consisting i:A Increased Incidence and S8lierlty d cystic 
tubular dilatation In all male treatment groups and in MD and ;-10 femal11S; Increased tubular 

vacuolization In treated males; increased lncldanc"" "' '.!~niltd lesions In MD and HD males. (2) 90-day 
oral (dietary): o. 300, 600, 900 mg/kg/day: Increased relative kidney weight In MD males and HD males 
and !eiiiales;. ll(l hlstopathology data. (3) 6-month oral (dietary); o, 120, 300, 600, 900 mg/kg/day: 
increased degree of vacuolation of epithelial cells In kidney tubules In HD females.(4) 52-week oral 

(dietary}; o. 150. 300, 600, 900 mgfkg/daY: decreased mean body walg.'lt In MO and HD group. no 
treatment-related lesions Oil gross or hlslopathologlcal examination. (5) 78 wulc oral (dieWY); o, 120, 

300, 600, 900 mgfkg/day: lncraased Incidence d Wlllne polypa al 300, GOO, Ind 900 mg/kg/day, 

increased Incidence d squamous metepl&"' d endometrlel glenda al GOO and 900 ~kg/day • 

.Qgg: (1) 6-month oral; o. 50, 100, 150 mg/kg/day: elttrallona In hlstopllhology ~brain. t.11. 
kidney, liver, stomach, and lntestlllil! tract d MD and HD animals Including: necrotic neurons. myocatdlel 

atrophy, thickened meeangtum of the glomenMr t"'8, lncreesed Incidence of perlcholengllla generel 
infUtratlon of the liver with neutrophls. stomach ulcer, rrJd enteritis. (2) 78-Week oral; O. 50, 100 

mg/kg/tfay: no specific consistent macroscopic or mlcroscaplc chenges obeelved except fol one HD 

femalt · Ytith vascular Nterations In the brain. kidney, and skeletal muscle and degenerative chaugea In 
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brain and skeletal muscle. 

Monkev: (1) 2-year oral; o, 60, 180, 360 mg/~9/day: lncreRsed mortality In HD group, cause of 
death could noc ba d<itermined; swvlving HD monkeys showed decrease in cytoplasmic vacuolatlon In 

cells of the adrenal glands, madced lymphoid and retk:Uoendothelial tissue depletion. 

4.3.3 Mua.genlclly: Negative 

4.3.4 Reproduellon Stud ... : No adllenle elfecta In terms of fartllty. repioductlVe performance, or 
per'•illal/postnalal develqxnenL No teratogenic effecta were obsefved In rats OI rabb'U. 

4.3.5 carclnogenicJty 

Mouse: In a 91-week oral carcinogenicity study, increased tubUlar dUatation was observed in males 

at the lowest dose studied (150 mg/kg/day), females were affected at 450 and 1500 mg/kg/day; 
mortality was Increased In males at 450 and 1500 mg/kg/day, prlrnarly due to an increase In urogenital 

lesions re5"ting from the renal toxicity. There was no evidence of any direct carcinogenic effect. 

BAI: In a 104-week carcinogenicity study, there was an incraased incidence of uterine stromal 
polyps in female rats at a dose of 900 mg/kg/day (high dose). 

5. CLINICAL 8ACKGROUND 

5.1 Direct Information 

5.1.1 Hu: 111n Phlrmacodynamlcs 

5.1.1.1 Glucose-Lowering Ef.lld of Metfonnln (Primary Phlrmacodynamic Property 

From animal data and U.S. human data, as well as from Category Iii clinical pharmacology studies. 

It may be tentatively concluded that metformin's plasma glucose-action in diabetes is multifactorial. It is 

clear t~t mitformin does not act through stimulation of pancreatic Insulin secrelion. since insulin levels 

are not raised and plasma glucose lowering does not occur under usual conditions tn the presence of 

normogtycemla. There is evidence supporting Improved perlphemi glucose uptake with metform1n, 

po."81bly both glucose-mediated aa well as insulin-mediated. Effects on basal plasma glucose levels 
suggest that, In the presence of lnaUln. metformln decroaaea hllpatic glucose production possibly by 

reduction In avalable substrates (such as free fatty acids) tor hepatic gluconeogenesls. Metformin also 

may have an important action at the Intestinal level. which may Involve transmural processing of glucose 

rather than Interference with glucose absorption. Metformin also appears to have an effect on insulin 
r.iceptors and related factors which. most likely, Is at a post-receptor level. However, which of 

metformin's effects are predominant as wel as the posslblity of additional actions of metforrnin, remain 
open to study. In summary. two statements may be made: (t) It Is established that metformln does not 

affect insulin secretion by pancreas (therefore not contributing, through that mechanism) to incre..ued 

lnsullnemia); and, (2) the relevant mechanlsma ol aellon. and thair relative contribution to the 
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pharmacodynamlca of the medication. may be suspected bul are not conclusively known. 

5.1.1.2 Upld Eftecta of Metformln 

The dlnlcal pharmacology studies deecrlbet' :·iereln, u well as datl! from U.S. category I contmted 
trial• and nori-U.S. category II comolled and unc:oracled dlnlcal trials and non-U.S. Catego.y Ill dlnlcal 
pharmacalogy studies, may be comperad wllh anlmlll ltUdles which also prc:wld11 lllldence that 
somewhat lmpnMa the blood llpld profle (lrlgl"fC81'1dea, total choleetarol and LDL-dloleeteni but, 

apparandy, not HDL •.:.110lelterol) In hypeltlplderi: llalel and may thus exert an anli-athenigenlc 

lnlluence. HcJuteo.w, thll eftecl can be d11med a marglnll. Indeed, as stated abCM end In ihe IMjorlty 
of studies cled In this NOA. melfonnln can raduce fllltlng lelmll of total ~ Md cholesterol, 
partlcW8rty In hyperllpemlc etatea. Thia ellect appears to be Independent of an effect on (t{cemla and 
on body weight. since It occur In non-Olabetlc subjects In whole ~ Is not affected by the drug · 
and also In subjects whose weight has remained stable whHe on metformin. The lowering of 
trlglycerldes appears to be quantitatively greater t.'lan of cholesterol, attributable prlrnarly to decreased 
VLDL-trlglycerides. but the ellecta of such changes In ~ are not prover~ Mino!' alterations 
have been reported In the distribution cl chOleslerol among the major llpoproteln fractions. but a 
consistent pattern has not emerged. There le the suggestion from some stuolos. lllat metformln's llpld­
lowerlng ellect might be dose depenUent, although metformln does not lower llpld concentrations below 
the normal range and, as noted, Is more ellectlve whoo lipid levels are moderately elevated. The 
Sponsor states that "perhaps wr.i more Important than the effects ot metformln on faStlng lipid levels, 
are the obsarvatlons of Reaw>n and colleagues that metformln has a dramatic postprandial lipid-lowering 

effect (t~ and lniestlnaly-derlved llpoproteln levels), either when 11lv9n as monocherapy or when 
added to continued eulfonylurea therapy. n le pou'tlle that poslprandlal llpemla, which appears to dllter 
In NIDOM and ~labetlcs, may be related to Increased rlsl\ of cardlovasc11ar disease. Metformln may 
have a beneficial effect on postprandial llpemla patterns In diabellc subjects.• Dr. Reaven Is a prolific 

author highly appreciated by the pharmaceutlcal Industry. He has come up with a numb9r of 
hypotheses that shWd be taken earnestly only after they have been concluslvuly or suggestively 
proved. Such Is not the case, at present, with any cl the hypotheses advanced by Dr. Reaven. 

11.1.1.3 E.nec:ta 01 Mdfonnln on Rheology and Pelated ~meters 

Metformln has been shown to exert several potentially beneflcltd effects on rheology. A number 
cl stud~ suggest that metformln can reduce platelei aggregation (without causing palpable 
hypocoegu!~tlon), pertk'.ularty I platelela are abnonnaly reactlv9. Metformln may Ille have an ellect en 
reducing plalelel (and plasma) 8-Chrombogla!Uln llnd lhrombaxane Bi. A number of pub-1!;."ted 
accounts ol operHabel studies hallo shown a decrease In plasma ftbr'oogen levels In both diabetic and 
non-diabetic subjects wlh metformln treatment as ~all u an lncnlllle In ftbrlnolyllc activity (See, fof 
example, Grant PJ, 1991). The latter may be relatld to Increased IPA actlvlly or. more likely, d~ 
PAl-t actllllly and the ellect of rnelformln may vary wit! the poptAllon (e.g., obese vs. non-obese; 
diabetic, va. non-diabetic) and may be more marked In obese ~lnemlc f)llblna wlthoUl 
established diabetes. These changes may also have an Impact on Improving blood flow both In vitro 
and In vivo. with a possible lnlluence ol melfonnln.relateci changes In rad eel defolmabllly. Overall. 
there are IGll18 1oggn11ve studies lhal metronnln may 1q .. 1ove l'heology tu no ayalenlatlc study has 
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been performed to date to allow, if one wUI, an official recognition of this putative effect. Besides, the 

lmponant consideration, here, is that only surrogate parameters seem to go in the right direction but we 

hav d net seen yet any study showing or strongly suggesting a clinically significant effect. 

5.1.1.4 Enec:ta ot Metformln on Insulin and C-Peptlde 

It Is reasonable to state that metfom*1 achieves Its therapeutic effects without enhancing plasma 

Insulin concentrations and, may, In fact. actually reduce day-long Insulin concentrations. partlculalty In 

hyperlnsullnemic states. This may be contrasted with the lnsulln-stlmUatlng/releaalng effect of j 
a<;Jonylureas. Whether the slmtManeous reduction In parameters rellectlng glycemlc control and lack 

plasma Insulin Increases with metformln admlnlslratlon to diabetic subjects reflects Increased Insulin 

sensitivity In peripheral tissues or perhaps In hepatic tissue remalrn; a subjed of Investigation and 

debale .. The data also seem to suggest that metfonnln may have an Insulin-sparing effect in Insulin· 

dependent or insulin-requiring diabetics. Finally, the fact that metformin can reduce Insulin levels In non· 

diabetics without significantly lowering blood glucose levels suggests other potential applications for 

m')tformin In the future, should theories COiiceming the relationship between Insulin resistance and 

various cardiovascular rls.": factors prove valid. Such applications may not be fully sanctionned by the 

FDA unless convincing studies are submitted to It In the form of supplements. 

5.1.1.5 EHects of Metformin on Lactate 

The Sponsor states that "It can be concluded that metformin has minimal effect on fasting plasma 

lactate levels. Mettormin does appear to Increase postprandial lactate levels relative to placebo or 

sulfonylurea but, although statistically slgnlllcant this Is probably not clinically relevant. The effect of 

metformln on lactate levels Is slgnificanlly arid relevanlly less than that of the biguanlde phenformln, both 

i:i the fasting state and postprandially." The lirst part of the statel'Tlflnt Is, as noted by the Sponsor, 

hypothetical. I recommend that no emphasis be put on such statements, either In the labelling, or In any 

upcoming promotional material. since such statements may increase a false sense of secur~ey. The 

second part of the Sponsor's statement, that pertaininGg to the comparative effects of phenformln and 

metformln wtth regard to lactic acidosis Is supported by some authors (see C&vallo-Perln et al., 1989; 

Westerholm, 1984) which stall! that epidemiological and other studies in hun-.an seem to support the 

following COQCllJSion: that phenformin. at clinically equivalent dose, presents a higher risk of lactic 

acidosis than metformin; this, dPspite the fact that 20·2:i times (in moles) metformin ttian phe11iormin 10 

achieve ~ comparable clinical elfect. 

5.1.1.6 EHec:ta of Metfonnln on V:Ulmln Bu and Follc Acid 

The Sponsor states: "Controlled clink:!ll studies. conducted In the U.S., confirm that metformln 

Influences serum vitamin 812 levels, presumably through decreased absorption of vitamin 8 12, resulting In 

subnormal serum vitamin B12 levels In appro>dmately 7% of patients treated for six months with 

metformln, either alon'.l or in combination with sUfonylurea. The mechanism of this decreased 

absorption is current!} under Investigation (U.S. Study No. 92-0>6023) and may be related to 

Interaction of metformin with ionic calcium. thereby Interfering the vitamin ~2/lntrlnslc factor complex 

Interaction at Its leal receptor. Hematologic: manlfestallons are very rare and neurologlc manifestations 
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of such deficiency have not been reported. During the course of U.S. controlled clinical trials, neither 
hematologlc nor neurologlc consequences ot vitamin 812 deficiency were seen." However, these 

statements are better placed under the safety Issues, since the reduction of serum vitamin 812 level may 
lead lo megaloblastlc anemia, have been proven to exist (see Berger, 1985), and at least one case of 
megaloblastlc anemia has been cited In the llefalure aa having occurered during mettormln treatment 
(See Levesque et al., 1991). 

5. 1. 1. 7 Metformln [)ose.Response 

The Sponsor states: "The resulta, derlllad, In part, from recently conducted, U.S. double-blind, 
controlled cllnlcal trials In well-defined, relatMlly homogeneous .dlabetlc pop'8tlons suggest both a 
stepwise dose-response of blOOd glucose to metformln (with mUtlple dosing and under steady state 

conditions), but also confirm the empirically derived and ncm well.established concept that the &ffec11ve. 
therapeutic range for metformln Iles between 1 - 3 g/day (albeit that this dosa must be Individually 
tailored, according to glycemic response, tolerance, and concomitant use of other glucose-lowering 
drugs).• We have requested the company (on November 30. 1993)to provide us with an Independent set 

of <rota clearly relating dose (in mg/d, for comparable periods ol time. in relatively homogenous 

populatloris) to HbA1c values, after the proper equUlbration peri<vj. When received, this essential set of 
data will be analyzed to uy to determine the lowest dose effecti11e in a majority of treated subjects. 

5.1.2 Human Phannllcoldnetlca 

On thls Issue, the following lengthy aplnlons and conclusions have been submitted by the sponsor: 

( 1) Metformin ls not signlllcantly metabolized and ls not significantly bound to plasma proteins. This 

Information Is consistent with JOO$I ardmal specleS studies (the exception !s the rabbit, in which a slrigle 

urinary metabolite !N-desmeth~ rnetformln] has been ldentllled); 

· (2i Mettormin is eliminated unchanged via the urinary tract. through combined glomerular filtration 
and tubular secretion, with a slmlar renal clearance rate In both normal and NIDDM subjects with normal 
renal function. Peak urinary excretion occurs at appl'oximately ::: hours following oral dosing; 

.. • .. I 

(3) Foliowing intravenous administration. mettormin disappears rapidly from plasma with a multi· 

exponential wncentratlon-tlme curve. best represented by a three-compertment open mode; . 
(4) .The red blood cell mass may 1epre11nt a aevond .compartment cj distribution for melformln; 

(5) Mettormln bloa"allablllty Is approximately 50% and slmlar quantilles of metfonnln in aqueous 

solution or In tablet tonnufatlon are bioequlvalent. Bloavalldily decreases with lncreaslllg doses, 'Mith 
absorption a rate-limiting step; 

(6) Food decreases the extent and sllghlly delays the absorption (If mettormln; 

(7) The pharmacoldnetlc disposition cA orally admlnlalered medormln Is the same In NIDOM and 
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non-diabetic subjects, both for single and mUtlple dOl88; 

(8) Steady state plasma concentrations are achieved within 24 to 48 hours; 

(9) Renal function gready Influences medonnln pharmacoklnetlcs. In aubjec:ta with Impaired renal 
function, there la a significant prolongation of the melformln plasma elimination half~lfe, related to a 
significant dec.'!'81188 In rnetformln plasma total clearance and renal clearance; 

(10) Metfonnln renal clearance decreaaea wlh age, r~ In higher mellormln c:oncentrallona In 
plasma and whole blood of older aubjecla; 

{11) Glyburlde does not affect melformln pharmacoklnetlca; metfonnln decreases glyburlde plasma 

c_ and AUCX. tiowever, these effects do not <}J)pear to be dlnlcally relevant; 

{12) Clmetldlne slgnlflcandy Increases the metformln Cm .. and AUCUN; melformln has no effect on 

clrnetldlne pharmacoklnetlcs. The mechanism of the Interaction may be competition for renal tubular 
secretion; 

(13) Nlfedlpine causes a significant Increase In rnetformln plasma Cma. and AUC, but also greatly 
Increases the amount of urinary melformln excretion; melformln had no significant effect on nifedlpine 
pharmacoklnetlcs; 

(14) Propranolol produces a statistically significant, but clinically Irrelevant. decrease In plasma 

concentrations of medormln; IJIQtiormln had no effect o., propranolol pharmacoldnetlcs; 

(15) Furosemlcle and melformln Interact such that an Increase in melformln concentration and a 

decrease In furosemlde concentration la observed when tht' two drugs are given simultaneously; 

(16) The t- of rnelformln and ibuprofen are both decreased when these two drugs are 
administered In combination. 

5.1.3.. H~n Clinical Experience 

In addition to the controlled U.S. Category I and non·U.S. Category II studies and the non-U.S. 

category 11 Phase IV studies. 100 non-U.S. Category Ill stud!&, are Included In this NOA and Integrated, 
as possible and appropriate In the clinical pharmacology and clinical sections. Also, all the studies 

were reviewed for safety-related Information. F!!!y-one of the 100 n.on-U.S. Category Ill studies were 
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clinical pharmacology studies (35 completed, 11 ongoing, 3 incomplete, 2 never Initialed). Forty-nine of 
the 100 non-U.S. Category Ill studies were clinlcal trials. There were 24 controlled atudles. related to 
clalma of effectiveness sought In this NOA. Five were plac:ebO-COnlrollad (2 c.JmPleted, 1 ongoing, 2 
Incomplete) and 18 were with an active-treatment comparator (9 completed, 2 ongoing, 7 incomplete) 

and one was a c:ompleted doee-c:omplUt8o study. There ware l8V8l'I uncorUollad studies, related to 
claims of affecllvene8a sougtt In this NOA (4 completed, 3 Incomplete). For the ebcwe ltudiea, the 

sponsor proylded tabUar llllM'lliriea Ind aynop • ror llllCh and the r8IUts gec•llY eupportad the 
concluslona of eleclllienau and l8fety of metfonnin There went 181o..dlee (15 CO!lll"Oled and 3 
unconboled) r 1'1 led to .... at melforlr*' olher U1lri 111!188 qlMed to <**111 d ~ 111 

u lndlgcl lnfgnwtJon 

5.2.:t lnformallon From F"cnlgn Sources 

5.2.2 Related INDa and NDAa 

5.3 Other !nfonnltlon 
,,+· ,, 

5.3.1 Regulatory Background 

Phenformln, the only other blguanlde approved for marketing In the United States. WU the oriy 
product IMll" r8l11CMld from the market lR:ler the 'Imminent hazard' prOllillona of the FD&C Ad. 
Numerous casee of ladle acldolls, eome leadlng to death, WEire auoclated wl1h b ..,_ Pheufonnln 
was also removed from the market In virtually fNf!lf'/ other country wortdwlde. C.... of lactlc acldoela 
haV9 8130 been repolteJ for metformin, bUt unlike pheldormll1, these are quite ,.. and tw.19 not 

prompted removal of the product from any of~ 70 ~ ~ No repl>lta ol lactlc acldolls 
were encountered In U.S. cllulcal trials. · ' · • 

5.3.2 Dnc:tlona For lJtoe 

e. CYNICAL DATA SOUBCES 

.. ·~ . 
e. 'I IND and NDA Stuclln 

-. ·i,·t~::~:~:.~ 

e.1,1.1 CPnal Phennacology ,:·,:;i)j.~::~.~ 
Phaltl 1 u.s. studlel. were conducted to cWrw .... rnechanllrrl of me!fGTr*I'• blood gluca•• ·0_¥~~-·-,,,;I 

lowar'•IQ ~ through open"'8bllled, bflole/llM tY' • allldlee. wllh aidlllGnll emplir1h on dlnlcaA i '/};•-;iii'~ 
reeearch tec:lwllqlm for C18118rneN of melfonnln'• eflacta on pm an ..... d ~ - lipid fi 'f,· 'I{;.~; 
metabollam. . . .. t . .. . . . t J11;·tF~ 

li'"'"'F. -~ 
Other lbdn eddrHaad ~11 ,,..,._ rn111,-.,,t, wllh c:ompdon of P'*n.coldllltlol ~ :«'1~g't !i 

phannacadynemlc 4118* d wrlwa cHnlclly,....... aillgle d089 d miltfom*\ .trt.• all:egll l!lllllf. ~'.' :r , , ;; 
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placebo-controlled, four-way crossover study of the 850 mg dosage strength (U.S. Study No. 89-12-
6023) and a double-blind, plact·bo-controlled, four-way crossover study of the 500 mg dosage strength 

(non-U.S. Study No. MET /GB/89/HOCKA). 

Additional special situations and parameters were also explored as follows: 

(1) a metformln pharmacoklnetlcs In dlal>etlcs vs. llOIHllabetlcs (U.S. Study No. 89-12-6023); 

(2) a metformin pharmacokinetlcs following single doses ol mmtormln vs. the final dose of a 
multiple dose phase (U.S. Study No. 89-12-6023); 

(3) the relative bloa .. ~1Hablllty of various formulations and dosage strengths of mefrormln (U.S. 

Study No. 89-11-&123 and non-U.S. Study Nos. Simbec 1 and 2); 

(4) the effects of food vs. fasting on metformin pharmacoidnetlcs (U.S. Study No. 89-11-6023); 

(5) the effects of aging on metformin pharmacokinetics (U.S. Study No. 00-13-0023); 

(6) and various drug interactions, (selected on the basis of druys most likely to be co-prescribed 

In diabetic subjects) induding a sulfonylurea (glyburide), an Hi-receptor antagonist (clmetidlnc), a 
calcium-channel blocking agent (nifedlplne), a b-adrenergic blocking agent (propranolol), a non-steroidal 

anti-Inflammatory agent (ibuprofen) and a loop diuretic (furosemlde). 

6.1.1.2 Controlled and Uncontrolled Clinical Studies 

Two major controlled clinlca! !~!als were conducted in the U.S. (Study Nos. 87-10-6023 and 87-20-
6023), each of 29 weeks treatment duration. These studies were Intended to fulfUI the statutory 

requirements as adequate and well-controlled trials and were defined as Category I studies by tne 

sponsor. Both studies were prospective, randomized, double-blind, multi-center, parallel arm studies, 

comparing the effects of melformin vs. placebo in a population of NIODM patients unresponsive to 

dietary~maocig~ment alone (Study No. 87-10-60231 or of melformin monotherapy vs. glyburide 
monotherapy vs. melformin plus glyburide in a population of NIOOM patiems unresponsive or no longer 
responsive to maximum dose sulfonylurea (Study No. 87-20-6023). In Study No. 87-10-6023, the 850 

mg dosage strength of metformin was used, whle In Study No. 87-20-«>23, the 500 mg dosage strength 

was used. Both studies had a dose titration period, followed by a maintenance phase, with a total 
treatment duration of 29 weeks. Together they Involved 921 randornlzed NIODM subjects. The primary 

analysis of these two Phase Ill studies Involved the intent-to-tn!Ut populat:on. An open-label, 

uncontrolled salary extension (Study No. 89-1C-6023) of these two studies, was recently completed. 

With respect to the additional 11 O non-U.S. studies known to the sponsor "Were reviewed from the 
perspecti'1e of stuely design, objectivE:s, avaUability 0: case report forms, completion siatus and abUlty to 

audit the data base. Ten of these studies were judged by the sponsor to satisfy quality assessments 
and criteria consonant with objectives sought for metformln and were lnteg•ated lrito the data base as 
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Category II studies." 

Seven of the ten non-U.S. Category II studies were proi;pectlve, randomized, parallel arm 
controlled studies. comparing the effects of metformln to either placebo (three studies), active treatment 
(three studies: vs. the sulfonytureas gllpizlde, gllclazlde or gllbenclamlde and glibenclamlde plus 
metformln), or diet alone (one study). Six of the aeven studies involved patients with NIDDM whereas 

the seventh study Involved patlentS with Impaired glucose tolerance but with fasting normoglycemla. 
The studies varied In duration from 60 days to one year. 

Two open-label, uncootrolled Phase IV foreign poat-markedng studies (of 4 months and 6 r.nonthl 
treatment duration, respectively) were also Included because they Involved approxlmately 8,000 diabetic 

subjects taking either metformln alone or metformin plus a donylurea. 

The final study was a controlled pharmacoklnetlc and pharmacodynamic study lnvolvi·,1g NIDDM 

subjects, mentioned above (MET /GB/89/HOCKA). Data from these studies were reanalyzed, applying 
the same statistical approach to these non-U.S. studies as to the U.S. Categ.xy I mudies. 

The remaining 100 non-U.S. studies were classllled as Category Ill. Approximat91y haH of them 

are clinical pharmacology studies. In addition, al Category Ill studies were reviewed by t;he StJOllSOI' for 

safety-related Information and for serious adverse drug experiences. 

6.1.2 Patient Population 

The clinical pharmacology studies enrolled heatthy volunteers and, when appropriate, N~OOM 
pullents. The controlled and uncontrolled clinical studies enrolled NIODM patients, ei;cept for 
MET/AM/86/DORF2 which evaluated carbohydrate Intolerant patients. 

The Integrated summary of safety (ISS) re~ were based on patients comp led froin three 
clinical studies data bases: the U.S. Phase Ill Category I studies, the seven non-U.!>. ra•.C.omized, 
controlled Category II studies, and the two non-U.S. Phase IV studies. This ISS dalaSlJl ~~used to 

ma~ e all safety tabulations. 

.. •,. I 

For the randomized studies, tile safety analysis 'MIS car™<! out for the inter:t-to·treat (ITT) 
pop11iatiun, i.e .• all patients who received study rr.edlcatlon and 'Here assessed for safety. In the caSfJ ol 

a PG deni randomized to a treatment group but with no (« lnsulflclent) !Mdicatlc 11 records. It was 
8SSL med that the patient actually recelvad Sl'Jdy medlcallon. Fur the non-U.S. i:'hafie IV studleS. al 
pathints who were enrolled were Included In the ISS dltaset. The nwnbers cf patifJnlS reported In the 
ISS jataset are listed In Table ~. 

Metformln drug exposure data was .:ornpled from the eleven studk~. llSled below: 
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Study No. 87-10-6023 and Study No. 87-20-6023) 

(2) Non-U.S. Randomized, Controlled Studies (Category II): 
Study No. MET/AM/84/DORF1, Study No. MET/AM/86/DOAF2, 
Study No. ME:T/GB/85/DORNA, Study No. MET/D/86/ElERGI, 
Study No. MET/GB/86/CAMP1, 
Study No. METIAM/88/0UCHI ; and, 
Study No. MET/S/86/HERMA 

(3) Non-U.S. Uncontrolled Studies • Phase IV: 
Study No. MET /D/86/HAUPT; 
Study No. MET/PM/87/PHASE 

Table 2 shows the extent c:f drug exposure In terms of the number of patients Ill each !ltudy and 
the leflb1h of time subjects were exposed to metformln (I.e., duration of the treatment period fer each 
study).· Dosage exposure Is discussed in terms of number (per•;ent) of each study population, treated . 
within a specHlc dose range of metformln (i.e., 500-1000 mg/day; >1000-2000 mgiday; >2000-3000 
mg/day). 

For the U.S. studies, mean total daily dosages of metlormir. are also available. The mean total 
daHy dosa of metformin for U.S. Study No. 87-10-~23 (plac:ebo-controlled) was 1980 mg/day and the 
mean duration of treatment was 27 weeks (out of a possible 29 weeks). The me.m total daHy dose of 
metformin tor U.S. Study No. 87-20-6023 (active treatment-controlled) was 2050 mg/day for the 
monotherapy treatment group with a mean duratklfl of treatment of 25 weeks. For the 
metformin/glyburil.1e combination therapy treutme11t grOl''>. the mean total daily dose of metformin was 
1894 mg/day and the mean duration of treatment was 28 weeks (out of a possible 29 weeks)-

Precise drug compliance data was unc:1vailable1 for most of the non-US studies and, 
therefore, calculations of mean daily dose:s were not possible. Thus, information 
relative to the dosage ot medication prescribed rather than actuaiiy taken is 
presented for individual patients. 

6.2 Additional Sources 

Fifty-one of the 100 non-u.s_ Gategory Ill studies were clinical pharmacology 
studies (35 completed, 11 ongoing, 3 incomplete, 2 never initiated). Forty-nine of 
the Category !II studies were clinical trials. There were 24 controlled studies, related 
to elaims of eftectiveness sought in this NOA. Five of these were pl acebo-co11trolied 
(2 completed, 1 ongoing, 2 incomplete) and 18 were with an active-treatment 
comparator (9 completed, 2 ongoing, 7 incomplete) and one was a completed dose­
corriparison study. Eighteen 18 studies (15 controlled and 3 uncontrolled) studied to 
uses of metformin other than those related to claims Of effectiveness. Summaries, 
synopses and publications for all these studies were 
included in the NOA. 

o. 2. 1 Lfterature 

A listing of more than 2,000 citations Involving metformin (primarily pLblished but also including 
unpublished reports, theses. etc.) were provided in the NOA. 
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8.2.2 Foreign Post-Marketing Experience 

During at least ten years of adverse event reporting to the parent company Upha S.A., Lyon, 
France, from within France and from Its subsidiaries and licell88£"1 of Glucophage• brand of metforrnln 
h:drochlorlde, Including subsidiaries In the United Kingdom, Germani•. 6elglum, Italy, Switzerland and 
Portugal and llcenseeS In Australia, Austria, Canada. Denmark, Holland, Japan. NfJW Zealand, South 
Africa and Sweden, there have been 279 adverse ew.nta reported, consistent wttt1 the reporting 
requirements d the respective countries. Needless to say, each country has Its '""' reporting 
requirements which are, for some courdrles at least. less rigorous than the UnMt.td States' 
raqulroments. The nUI"' rd these adverse events. therefore, do not reflect dvJ totallty d the toxic 
experience. In order tc. .aln a better pldure d the tcodc potential of the motl.lc.:tlon. we rlP9d to 
care!Uly llCNllnlze the studies pei1ormed In the United Star.es, together with 111 miOI!',~ ol lclentlliclly 
rigor~ and valid studies published In this c:otnry as well as abroad. for studies performed here as 
well as outside our bofders. · 

7. PIVOTAL CLINICAL STUDIES 

7.1. Firll Pivotal Stucly: StudY No. 87-1[).§Q2~ 

7. 1.1 Description of Study 

1.1.1.1 Title, Objective and Rationale 

U.S. Study No. 87-10-6023: "A Double-Sllnd, Placebo-ContrcAled, Randomized. Parallel Group, 
Multi-Center Study to DetrJITlline the Safety and Effectiveness d tl.etformln In the Control d Obese, 
Type II, Non-Insulin-Dependent Diabetes Mellitus (NIDDM) Patlems who are not Adequately Controlled 
with Diet Alone" was conducted to evaluate the safety and efflcticy d l'IVJtformln In the patient 
population described In the tllle. The rationale for the sttdy was scientific evtdence d the 
antlhyperglycemlc effoct asscx-Jated with the dJug. 

7.1. 1.2 Experimental Design 

U.S. Study No. 87-1().6023, conducted from Marcil, 1988 through May, 1991, was a randomized, 
parallel-group (two), double-blind, multi-center (13 centel'S) study comparing the safely and efficacy of 
29 weeks treatment with either rnntformln (up to 2,550 mg/day) or placebo In 289 obese (120-170"- ol 
ldeai body weight) NIDDM outpatients who had either never received pharmacologlc antldiabetic 
therapy "' ti?.!! not rocelvad wcti lteaiment for the two months preceding randomization. Potentially 
eligible patients were randomized (143 to metformln; 146 to placebo) If body weight remained within ± 
3% of entry b<:A:1y weight and FPG remained > 140 mg/dl. despite two months on a weight-reduction 
dlet.'"The- 85IJ n11 dcisage strength " metformln was used In this study. 

Subsequent to the two month dietary run-In phase, eligible patients were randomized and began 
a five'week metfon''*1 dose tlbatlon phase (bbaaldy Increases ol metformln (or placebo) by 850 mg 
increment8 (based on FPG kNeb Ind toleranoa). scartlng with 850 F'fWday and lncrelslng to a 
maximum d 850 mg tld., with meals), follO\'Md by a 24 week traatmenl phase, \\tile on the 
maintenance dose c:l metformln (or placebo). 
7.1.1.3 Demographics 

A total d 289 patiellt$ were randomized to treatment with 143 receiving metformln and 148 
receMng placebo. The pattllllla ranged In age from 31 to 70 with a mean age ol 53. Thefa were ...,., 
males and 57'l!. fernala. 

7.1. 1.• Safety CoMld..uona 
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Adverse experiences and intercurrent medical events (AE/IMEs) were reco1ded at each visit. 

7.1.1.5 Effic:acy Endpoints 

The primary efficacy parameter was the integrated value of glycemlc control. i.e., HbA1c values. 

Supportive efficacy parameters comprised oth6r measurements of glycemic control, Le., FPG, 
and plasma glucose response during a 3-hour oral glucoee tolenmce test (OGTT]). 

Seconda.ry efl1cacy parameters Included: (a) lipid parameters: total cholesterol, t!'!g!ycerldes, low 
density lipoprotelns (LOL), high density llpoprotelns (HDL) cholesterol, HDL subtractions and 
apolipoprotelns;(b) body weight change; and, (c) Others: blood presue and lnsUln and Copeptlde 
effects (meacued as part of the 3-hour OGTI). 

7.1. t.8 Statistical ApprOlc:hes 

The population of interest was the intent-to-treat population. For the efficacy analysis this was 
defined as any patient who took study medication and completed at least one post-baseline visit. For 
the safety analysis this was defined as any patient who took study medication a1 id was assessed for 
safety. Observed values and change from baseline values were compared for all efficacy and safety 
laboratory maasures to datennine if significant differences existed among the metformin and placebo 
treatment groups, based on a visit-wise analysis and a last observation carried forward analysis. The 
primary analyses were the within- and between-treatment comparisons of change from baseline values. 
The Incidence of AE/IMEs were tabulated and compared between treatment groups using the Fisher's 
Exact test. 

7.1.2 Resulta and Conclusions 

7. t. 2. t Patient Compuablllty 

Patient groups were well-matched for all demographic features, as well as for bas91ine values of 
eHicacy parameters. 

7. 1.2.2 Patient Disposition 

A total of 112 (78%) metfo1min-treated patients and 105 (72%) placebo-treated patients 
completed the study. Nineteen patients in the rnetfonnin group and six patients in the placebo group 
withdrew due to adverse experiences/intercurrent medical events or an abnormal lab result 

r.1. 2.3 Efficacy Data 

At the final visit, motformin had produced statistically significantly superior metabolic cor1trol 
compared to placebo (p;0.001) as evidence<I by reductions in HbAtc, fasting plasma glucose, post· 
glucose load plasma glucose (FPG) and glucowr!a. For HbA 1 c, the metformin group Improved, 
against placebo, by 1.8 'll. units. For FPG, the metformin group had a 53 mg/dL decrease from 
baseline whereas the placebo group an increase of 6.3 mg/dL When patient responses at final visit 
were further analyzed according to FPG subgroups at baseline, it was evident that metformin had its 
greatest effect, both on FPG and HbA,c, in those patients with the most severe hyperglycemia at 
baseline. Both treatment groups had modest decreases !n mean body weight at stt.rJy conclusion. in 
addition, the metformln group showed mean reducti:ms in total cholesterol which were significantly 
different from plac$bo and due largely due to si";Jnificant reductions in LDL The metformin group 
experienced a mean reduction in the triglycerides vs. a slight increase in the placebo group (p=0.085). 

7.1. 2.4 Scifety Data 
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AE/IMEs were reported by 89% of the patients In the metformln group comparec: to i!.% In the 
placebo group (p=0.013). Although the overall l11cldence of AE/IMEs was higher in the metformln 
group, this was accounted for by significantly more AE/IMEs In only one body system---the digestive 
system. Thl:S was primarily due to more patients In the metformln group experiencing diarrhea (79 vs. 
21, p=0.001) and nausea/vomiting (42 vs. 14, p=0.001\. In general. these symptoms tended to be 
mild to moderate, Intermittent In occurrence, with the majority ol episodes occurring during the 
metformln Tllrallon Phase (during first Introduction of metfofmln). 

There were no deaths In either patient group. Twenly..flve patients (19 In the metformln group 
(13%) and six In the placebo group (4%)) withdrew due to a medical event (AE/IME) -- abnormal lab 
resUl. Eleven (811.) of the 19 withdrawals due to medical averts In tne metformln group were 
gastrOlnteallna In nature and nine of these 11 Included "diarrhea" as a reason. 

The mean serum vitamin B,2 level In the metformln group went from 489.9 pg/ml al baseline to 
384.2 pg/ml al final visit (NR: 200·900 pg/ml), with a ~!'1 change from baseline of -105.2 pg/ml 
(p = o.oo 1 ). Thue was no significant change In the placebo group. Thirteen patients (11 %) In the . 
metformln group, with normal serum vitamin B,2 values at baseline, had subnormal values at final visit, 
compared to no &uch shifts In the placebo group. None of these patients had any associated 
hematologic abnormalities. 

Overall, except for the differences In effect on serum vitamin B,2 levels and the rather frequent 
bothersome but not forbidding gastrointestinal effects, few rneanlngfij or consistent differences among 
the treatment groups were noted for laboratory saf&ty parameters at any visit. lncjJdlng liver function 
tests. renal function tests or hematoltY,W profd11S, and, where noted, differences were relatively small. 
Fasting plasma lactate levels were slmiar belween the two treatment groups al final visit. There were 
no tnstances of ladle acidosis. 

1.1. 2.5 Sponsor's Conclusion• 

The sponsor concluded: in this randomized, placebo-controlled. double-blind mijtk:enter study, 
metformin had a delinlte strong antihypergycemlc effect as shown by a significant difference from 
placebo In FPG, 2-hour post-glucose load plasma Qiucose, HbA1c and glucosurla. Metfomiln had a 
moderate effect on lipids, with lowering of total cholesterol, LOl-cllolesterol and triglycerides. tn 
general, the effects on lipids seemed to be more accentuated In patients with higher cholesterol or 
triglycerides at baseline. There was no significant Increase In fasting plasma Insulin levels among the 
metformln group and there were no differences between the groups In degree of weight loss. 
Persistent glucosurla may have contributed to the weight loss seen in the placebo group. The 
magnitude of effect on both parameters ol glycemlc control and lipid parameters $88med directly 
rek .. <ed to the degree of baseline abnormality. The metformln side effect profile Identified In this study 
cont.:' 'lleci ~t is already well-established In the literature and was characterized by an Increase in 
gastrointestinal system symptoms of which diarrhea and nausea/vomiting were the most frequent, 
with. however. a low percentage or patient withdrawal from the study because of diarrhea and/or 
nausaafvomlllng. Asymptomatic decreases in serum vifamln B,2 levels occurred In 11 'Ito ol subjects 
receMng metformln. • 

7.1. 2.8 Reviewer's Conclusions 

This reviewer concurs with the following conclusloos: (1) Metformln Is a relatlvaly potent glycemlc 
normalizer (In this study, HbA 1 c values were 1.811. units better than In the placebo group); (2) 
Metformln Improves dysllpimlc profiles moderate!~. and this Is a small bli added advantage af the 
therapy, considering that most cardiovascular r.cclderrta in the diabetic are probably related to 
macrovascutopathies apparently l'fll'elaled to t'.ie mlcrO'o"llSCUlopathies due probably to ~ 
and hyperlnsullnemla. 
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This reviewer wants also to express slightly dlscordants opinlOflS from those of the Sponsor, as 
tar as this trial Is concerned: (t) The gastrointestinal effects of the drug are at INst lnconvlenclng, and 
aro also relatively frequent (see Josephkutty & Potter. 1990): and (2) The reduc1lon of plasma vitamin 
B 12 need to be followed In the Individual patient eventually treated wtth this medlc.11tlon, Inasmuch as 
at least a single case of megaloblastlc anemia has been reportad recently In the llte.11ture (See 
Levesque et al., 1991). 

It's more Important, however, :o emphasize the following: In my o;>lnlon. the Compar'Y has faled 
to determine the lowest doee eftective In most patients. This la due to the protocolar cho.ce of 
titrating upward based on FPG wlues alone during relatively short Intervals. As a re&Ut, a I lOdge­
podge of doses were used and not a single one was tested fG: true elllcacy. Under lhe 
circumstances, It la very dlfflcUt to recommend approval al the drug. though Its efficacy see. ns to be 
real and significant. 

7.2. Second Pivotal Study: Study No. 87·2D-6()23 

7.2.1. Description of Study 

7 .2.1.1 Title, Objective and Ratk>nllle 

U.S. Study No. 87-20-6023: 'A Double-Blind, Placebo Controlled, Randomized, Parallel Group, 
Multi·Center Study to Compare the Safety and Effectiveness of Metfonnin Alone to Metformln in 
Combination with a Second Generation SUfonylurea (Glyburide) to Glyburlde Alone !!I the Control of 
Obese, Type II, Non-Insulin-Dependent Diabetes Mellllus (NIDDM) Patients who are not Well Controlled 
at the Maximum Dose of a First or Second Generation Sulfonylurea" was conducted to evaluate the 
safety and efficacy of metformin as described In the title. The rationale for the study was scientific 
evidence ot the antihyperglycemlc eftect assnciated with the drug in this patient popU&tlon. 

7 .2.1.2 Expe. lmental Design 

U.S. Study No. 87-20-0023, conducted from Sept., 1988 tlvough July. 1991, was a double-blind. 
placebo-controlled (placebos for metformln and glyburide), randomized, parallel group (three), multi­
center (20 centers) study comp.iring the efficacy and safety al 29 weeks d treatment with either 
metformin (M) alone (with placebo for glyburide) vs. metformin in combination with maximum dose 
glyburlde (M + G) vs. maximum dose glyburlde (G) alone (with placebo for mettormln), in 632 obese 
( 120-170% of ideal body weight) NIDDM outpatients, not achieving acceptable glycemic control 
despite maximum doses of a suffonylurea for at least one month, Including one month of maximum 
dose glyburlde (20 mg/day), Immediately prior to randomization. Potentially eligiblf! patients were 
randomized if FPG remained > 140 mg/dl. despite maximum dose glyburlde for at least one month. 
(Ali baselirle•evaluations occurred v.hHe patients were on maximum dose glyburide). In this study. the 
500 mg dosage strength of metformin was used. 

Subsequent to the one month pre-enrollment run-In phase. In which all pote1~Ual candidates 
received maximum dose glylJUrlde, eligible patients were randomized and began a five week 
metformin dose titration phase (weekly Increases of metfoml!n (or placebo MJ bY 500 mg increments 
(based on FPG and tolerana1), Sl8rtlng with 500 mg/day and Increasing to a maximum of 2500 
mg/day (1000-500-1000, with meals]), followed by a 24 week treatment phase. Glyburlde (or placebo 
G) treatment was continued tlvoughout the study at a daly dose of 20 mg/day (Le., Identical to pre­
randomization dose). 

7.2.1.3 Demographic• 

A tot< .. of 632 patients were randomized to treatment wtili 210 receiving metformln alone, 209 
receiving glyburlde alone and 213 receiving metformin/glybUrlde combination. The patients ranged in 
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age fror11 40 to 70 with a mean age of 55. There were 47% males and 53% females. 

1.2.1.•• Safety Conalderauon. 

Adverse experiences and lntercurrent events (AE/MEa) Wf!l'e recorded at each visit. 

7.2. t.I Efflc8cy Endpoints 

The primary elllcacy parameter was the lrtegratl9d \'lllue of ~Jc oomol. le., HbA1c values. 
Supportive efficacy paiamettll'a compriled other measurementa of g!ycemlc cortro1. le.. FPG. 

arnl plaarna glUC01e nmponae during a 3-hcu oral glucoee tolerance tea: (OGTT)). 

Secondary elllcacy parameterS Included: (a) llpld parameters: total c:hclellerol, ~ law 
density llpoprotelna (l.DL), high demlly Bpoprotelns (HDL) c:holallerol, HOl. IUbfnlc:tlona and 
apol'.poprotelns;(b) body weight ctwange; and, (c) Other8: blood pressure and lnmJn and C-peptlde 
elle.:13 (measured as part of the 3-hour OGTT). 

7 .2.1.6 Statlatlcal Approachea 

The PoJ>Ulatlo:i of !merest Y/8S the Intent-to-treat population. For the efficacy anillysls thla was 
defined as any patient will'.> took study medication a• Id completed at leasa one post· baseline Visit. For 
the safetY analysis this wat1 defined as any patient who took study medication and WilS assessed for 
safety. Observed values an1 ..:.hange from baseline values were camparecl for all efficacy and safety 
laboratOfY measures to deturnlr.e f algnllc:ant dlffeieuces existed among the three ileltmenl groups. 
based on a visit-wise analy$t& and a last obs4rvatlon canled forward analysis. The primary analyses 
were the within- and belween.treatmere comparisons of chang9 from baseline values. The lncldenc:e 
of AE/IMEs were tabUalad and compared between treatment groups using the Flsher'a Exact l88L 

7.2.2 Results and Conc:lualOna 

7 .2.2.1 Patient Compsrabillty 

Patient groups were well-matched for all demographic features. aa well as for baseline values ol 
efficacy parameters. 

7 :.2.2 Patient Dlapoaltlon 
A total of 157 f15%) metformln-treatad patients, 174 (83'W.) glyburide-treat and 192 (90%) 

metformln/glyburlde combination treated patients completed the study. 

~everrpatlenu, (four patients In the metformin group (1.9%) vs. three patients In the glyburlde 
group (1.4%) vs. four patients In the metformin/glyburlde group (1.9'!1.J) withdrew due to an adverse 
experience. 

7.2.2.3 Efllcacy Data 

The group of greates! Interest in thb study was me melforlrin/~ group. Thia treatmllit 
combination. re8Uled In very ~ Improvement in al pararnelel'8 d ~ control (le., FPG. 
HbA1• and 2-hour post~ucoee load plasma glucose), with addlllon of rnedormln to continued 
glyburlcle therapy. For FPG, the r.:omblnlllon therapy group Nd a 63.5 mg/dl decreue from beeellnll 
whereas the matfonnln alone group decrease 0.9 mg/dL and the glybu:lde alone group lncreaaed 13. 7 
mg/dL 

Subgroup analysis of FPG and HbA,. changes at flnal vtsll. .ccordk1g to beaalne FPG aul>group. 
lndlcat.ed that the magnitude of the rospor.se tor these paremeC818 In the malforri'l/glyburlde grolP 
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varied dlroctly with the severity of the baseline hyperglycemia. The metformln/glyburlde group also 
had mean reductions In total ct-.oiesterol and LOL cholesterol which were significantly different from 
glyburlde, with a areator effect on total cholesterol as weU as total serum trlglycerldea In patients with 
higher baseline cholesterol or triglyceride levels. 

Patients on metforrnln alone, after an Initial rise In tasting plasma glucose levels during the 
mettormln titration phase (aim~ with complete withdrawal from maximum dose glyt>urlde) 
malnlalnecl their previous level of glycemlc control, ~ det8l'loratlon and, In fact. with slight 
Improvement (which was also statlstlcafty slgnlllcandy superior to glyburlde alone) at ftnal visit. The 
mettormln group experienced mean reductions In body weight which were algnlfk:antly different than 
either the rnetforrnln/glyburlde or glybUrlde groups. In add~ metformln was shown to be 
sratlstlc:ally significantly superior to~ In reducing HbAic and lDL choleslerol (p <0.0SO). Thia 
significance was also seen with melformln a1 the later vlslls for reduc:Uons In tasting plasma glucose 

Patients randomized to glyburlde (and thus continuing on maximum dose glyburlde, without change 
from the pre.randomization period) had slight deterioration of glycemlc control by final visit. with 
statistically significant Increases in both FPG and HbA,, at final visit. 

7.2.2.4 Safety Data 

When analyzed on ihe basis of first occurrence by patient, the overall Incidence of AE/IMEs was 
not statistically slgnlflcantly different between treatment groups, although It approached slgnlflcanca 
between the metformln/glyburide group and the G'yburlde group (p = 0.066). AE/IME:; were 
reported by 88'11. of the patients In the meti1Jmlin/ ~ride group compared to 82% In the 
glyburlde group and 84'11. of patients In the melformln group. 

As In U.S. Study No. 87-10-0023, more digestive system events occu.'Ted in melf01mln/glyburide 
patients and metformin patients than In glyburlcle patlerWs. These diffet ~ ···'18f9 prirnarly due to 
diarrhea end nausea/vomiting. The melfomiln/glyburlde group a's.o showed ii significantly higher 
number of patients who reported "hypoglycemia" than both the metformln and glyburide groups 
(38 vs. 4 and 7, respectively, p~0.001), ahhough •hese were always mid or moderate 
(spontaneously disappeared or disappeared with food intake) in severity and were not verified by 
laboralOl'Y delerminallon ol plasma glucose levels. 

There wis one patient death during the study from cardiovascular disease (presumed myocardial 
infarction, with l;drdiac arrest, Patient 20/06. in the melformin group), which was thought to be 
unrelated to stJd} drug. For the mellormln group, lhree (1.4'11.) ol the four pallents were 
prematurely termir .atoo due to gastrointestinal problems and two of these three palients reported 
diarrhea as one of t'1e reasons for the premature termination. One patient discontinued for ras.'l. 
itor tt1b glyburide 9roup, two (1 %) of the three patients were prematurely terminated due to 
gastrointestinal problems and the third patient withdrew aue to a hypersensitivity reaction. For t.11e 
metformin/glyburide group, three (1.4%) of the lour patients were prematurely :erminated due lo 
g8stro1ntestlnal problems and one patlenl withdrew from the study due to rash. 

Fllteer patients (five patients in the melformln group (2.4'11.) w. eight patients In the glyburlde 
group (3.IJ'll.) vs. two patients In the metformln/glyburlde group (1'11.)) were prematurely terminated 
due to an lntercurrent llness. For the melformln group, one patient each was discontinued due lo 
the following: unstable angina, allergic reaction probably secondary to gastritis, lichen planus, 
transient lschemlc attack and low platelel count (presenl, however, prior to randomization). For the 
glyburide group, six pallents were discontinued due lo cardiovascular events (Including three 
patients who had myocardial Infarctions, two patients with angina pectoris and one patient with 
heart block, present prior to randomization. One patient Will discontinued due to infection and one 
patient was discontinued due to aeule depression. For the metformln/glyburlde group one patient 
discontinued for congestive heart tauure (secondary to cardlomyopathy) and one patient 
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discontinued for chronic left Bank pain. present prior to randomization. 

Sbcteer patients (five patients In the metformln group (2.4%) vs. tour patlent'l In the glyburlde group 
(1.9%) vs. seven patients In the metformln/glyburkle group (3.3%)) were prematurely discontinued 
due to abnormal lab resUts. For the metformln group, foor patients were discontinued due to 
elevated llver function tests (for two patlenta already abnormal al!iO at baseline) ar.j one patient had 
elevated kelones. For the glyburkle groop. one paalenl each was discontinued for abnormal llver 
function tests. hyperllpldemla, decreased cr..-.1ne clearance wkh Increased 88fOOI creatlnlne and 
lncreaaed lactate levels. For the mectonnln + glytulde group, one patient was dlaconrlnued for 
elevated urine prOleln, six patients were dlecontlnued due to decreasas In creatlnkle dearance and 
one ~ waa dlscortk1ued tor abnormal liver funcllon taSls. 

Patlenls In bolh the melformln/~ and lllllfom*I groups showed a mean decreeae In 
vhmln ~2 from baseline to final visit which WU llgnllQndy dlllerant than the pallenls In the 
glyburlde group. In the metfom1ln group, the mean Mrum vitamin 812 level decreued from 554 
pg/ml at baseline to 411 pg/ml (p•0.001). In the group receiving metformln/~rkle, the mean 
serum vitamin 8 12 level went from 535 pg/ml at baseline to 401 pg/ml at final visit <P•0.001 ). in· 
contrast, there was no significant change in serum vbmln 812 level In the glyburlde group at final 
visit (p•0.270). Thus. there were highly significant differences among the treatment groups at fin.JI 
visit for vitamin 812 even though mean values remained with the normal nmge of 200-900 pg/mL 
Fifteen patients (9%1 In the metformln group and 11 patienla (6%) In the metformln/glyburlde grrup 
had normal or high values for vllamln 812 at baseline and subnormal values al final visit compared 
to one patient ( < 1 :'..) with slmlar shifts In the glyburlde group. None of these patlenta had any 
associated hematologic abnormalities. There was no significant change in serum follc acid levela 
for any of the treatment groups. Overall, few meaningfU or consistent dlllerences among the 
treatmerit groups were noted for either liver function tests, renal function tests or hematology 
parameters at any ~. and where noted, dlllerences were relatively small. Lactate levels were 
simBar among the three ueatment groups Uvoughcx4 the llUdy and there were no caaea d laclic 
acldoea 

7 .2.2.S Sponsor's Conclullona 

The sponsor concluded that, in this randomized. active treatment-controlled. double placebo. 
double-blind, multlcenter study involving obese NIDDM patients considered to have Inadequate 
response to sulfonylurea monotherapy at maximal dose, coadmlni$lratlon of metformin/glyburkle (In 
actuality, addition of rnetformln to conrinued maximal dose glyburlde) resulted In a st~ and 
conslatent antlhyperglycemic activity expressed by a significant decrease from bas'.illne In FPG, 2-
hour post-glucose load plasma glucose. HbA,c and glucosurla. The lipid profle for this same 
treatment group showed a drop In total cholesterol and serum LOL cholesterol and also fOI the total 
cholesterol/liOl and LDl/HDL ratios. 

The rnelformin group showed moderate Improvements in FPG, 2-hour post-glucose load plasma 
gluC068, and HbA,c by the end of the study, which were !lignificandy different from the glyburlci e 
group. The metformln group also demonstrated a SVllfkant and conalstn decr8llle In body 
weight as compared to virtualy no change fa Iha CltJ18r two treatment groupa. 

The metformln side-effect profile Identified In this study confirmed what ts already wel-eatabllshed in 
the lltorature and was characterized by an Increase In frequency of gastrointestinal adverse 
experiences in both metformln-containlng treatment arms. consisting piimarly of diarrhea and 
nauseajvomitlng, but with only 1.4% of patients on meltormln and 1.4'1(. of patkv'ds on 
metfonnln/glyburlde withdrawing prematlnly baeause of these symptotns. Asymptomatic 
decreases in serum vitamin 812 to subnormal levels were seen In patients in both mattornun­
C(Jt'llalnlng treatment groups (9% of patteru on metformln and 6% of p13llu1ts on 
metfonnln/glyburkle). Patients receiving metlormln/glytglde had a comparat1ve1y higher lru:idenco 
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METFORMIN HYDAOCHLORIDE l...IPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

Among the non-U.S. rancomized studies, AE/IMEs were evaluated by the 

individual study investigators for severity in only two ~1udies: non-U.S. Study Nol:;. 

MET/GB/85/DORNA and MET/S/86/HERMA. The pooled data from these studies 
' ~. . 

are summarized in intext Tables 62 and 63 .. page:s 433 and 434. lntext Table 63 

lists those individual AE/IMEs reported by at least 9% of the patients in one or 

more treatment groups or AE/IMEs that had differences in incidence between cny 

two treatment groups of at least 5%. The incidence of these AE/IMEs which were 

considered "severe" is provided. (Note: Because of the complex nature of the 

study design for non-U.S. Study No. MET/S/86/HERMA, only those patients 

repo11ing AE/IMEs which first occurred while receiving monotherapy or low dose 

combination therapy are included in AE/IME summary tables). 

Although conclusions drawn from the data here were lim1:ed by the relatively small 

number of patients in these two studies, they tended to support the overa:: 
.. . ... . 

conclusion that the highest percentage of severe AE/IMEs occurred w1th1r; the 

body system showing the highest overall incidence of AEJIMEs, namely, the 

Digestive System. As with the pooled U.S. studies, the exception to this maxim 

concerned the symptom of "hypoglycemia", which, although of relatively high 

incidence in the metformin/sulfonylurea group hac no episodes considered to be 

"severe". 
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METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

T ... 12. 
Number of PetltlnU Reportklg AE/IMEa by Body System and Severity: 

Non·U.S. R8ndomlzed Studlea: 

MET/GB/15/DORNA and MET/S/815/HERMA (Pooled) • : . t . 
P~ Reporting S.V.. AE/IMEsi 

Pim.nta Reporting AE/IMEa' 

·-
Body System M.rtormin Plac.t>o Sulfonyluru Met~·Sult 

Total Number of P.iienta n=ea n=32 n=:M n•72 

BodyuaWhole 3/15 (20%) 1/5 (20%) 0/4 2/24 (8%) 

cardiovuc:ui.r 
I 

t/4 (25%) 1/t (100%) 0/4 0/4 

Dlgeotift 18144 (38%) 2/15 (1D.) 2/12 (17'll.) 3125 (12'1.) 

MNbolic & Nlllritic>MI 0/3 0 0/1 119 (11%) 

Disorders 

Musculosk•letal 1/1 (100%) 0 0 0 

Nervous 318 (38%) 014 2/14 (14%) 5/30 (17%) 

Rupinltory 1/2 (50%) 112 (50%) 0/1 0/1 

Skin&Ap~- 1/11 (9%) 0/2 0/5 218 (25%) 

' Special Sen- on 1/1 (100%) 0/3 2/6 (33%) -

Urogenital 0!2 012 0/1 013 

' lnclucltld only those palients 'lllrilt'I known severity of the AEJIMEs 
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METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

Tai.a. 
Frequently Repol't9d AE/IMEa br Sevwtly: 

Non-U.S. Rmdomlzed Studies: 
MET/GB/85/DOANA mnd MET/S/18/HERMA (Pooled) 

~ 

Pmtients Reporting Sev.,. AEJIM'Es/ . • 
Patients Reporting AE/IMEs' 

AE/IME Metformin Pll!cebo SulfonylUrN Met+Sulf 

ToUll Number of Patients n=88 n:32 n=34 n=n 

OilllTNa 9/35 {:ln) Of1 0 0/11 

N•usu/Vomiting 2/12 (17%) 0/1 0/3 113 (34%) 

Abdominal Discomfort 5113 (Jn.) 0/2 0/3 018 

Indigestion 2J8 (25%) 0/2 012 012 

Asthenill 119(11%) 0/1 0/3 1/18 (6%) 

URI 0 1/2 (50%) 0 0 

Hypoglycemi8 0 0 0/1 0/2 

Taste Disorder 014 0 012 0/1 

Constipation 0/4 216 (33%) 0/3 0/4 

HNd•che 1/6 (17%) 1/3 (33%) 0 2/7 129%) 

~w-.Ji(lg, lncrNMd 1f7 (14%) 0 0/4 O,i.4 
I 

Oizzinus 116 (17%) 0/3 1/5 (20%) 4114 (29'l'c: 

Lower Rupntary Tl'llct 1/1 (100%) 0 0 0 

lnr.c:tlan 

Urirwy Tl'llCt lnr.ction 0/1 0 0 0 

Thirst 0/3 0 0 1/5 (20%) 

Abnorm•I Vlsiun 013 0 0/1 215 (40%) 

Prurilus 0/1 0/1 0 214 (50%) 

1,.._:nulousneu 012 0 2114 (14"") 4/23 ( 17",' 

Polyuria 0/1 0 0/1 012 

' Included only tl'lose patents w"h known seventy of Ille AE/IMEs. 
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T_,. 13. (canl'd) 
Frequently Rllp0ft9d AEJIM& by Sewrtty: 

Nan-U.S. R8ndomiz.ct Studlea: 
MET /GB/85/DORNA and MET /S/81/HERMA (Pooled) 

PC1.,.. Reporting S...- AE/IMEs/ 
P.tienta Reporting AE/IMEt' 

AE/IYE meffonnin placebo sulfonylurea 

App.tit• lnc:ruaed 111 (100%) 0 217 (29%) 

Anxiety/Tension 1/1 (100%) 0 1/1 (Hl0%) 

' Included only 1hose pa11ents wl!t1 known seventy of the AE/IMEs 

-- --- --

; p• 

met+sulf 

216 (33%) 

014 

• -

• 
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Incidence of AE/IMEs by severity for non-U.S. Phase IV Study No. 

MET/D/86/HAUPT are summarized in intext Table 64, below and Table 65. page 

437. 

• 

Table 64. 

Number of Patients Reporting AE/IMEs 

by Br;dy System and Severity: 

Non-U.S. Study No. MET/D/86/HAUPT (Phase IV) 

' ~. .. 

Patients Reporting s.v- AE/IMEs/ 

Pllti9nt8 Reporting AE/IMEa' 

Body System M91fonnin+Sulf 

Total Numb« ot Pat~ n=3724 

Body all a Whole 17/107 (16%) 

Can1iovascular 7/18 (39%) 

Oigutive 101/497 (20%) 

Metabolic & Nutritional 5121 (19%) 

• Disc>rden • 

Muaculoakeletal 5114 (36%) 

,..._ 2<W1 (22%) 

Reepntc.ry 0/2 

Skin&~ 6/34 (18%) 

Speeilll Sen- 6164 (9%) 

UrogeniUll 0/1 

' Included only !host' pa:1ents With known seventy of the AE/IMEs 
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Table 65. 
Frequently Reported AE/IME• by Severtty: 

Non-U.S. Study No. MET/Dta&/HAUPT (Ph•H IV) 

PatMrlts R9PQ'tlng S.vei• AE/IMEal 

Pati9nts R9P9rting AE/IME.s' 

AE/IME M•ttormln +sun 

Tot.INumberofP.rlenta n=3724 

OitmtlH 501246 (20%) 

Nauna/Vomlling 38/186 (20%) 

Abdominal Ola1:Gmtort 29/160 (18%) 

' Included only those patients with known severity of the AE/IMEs. 

• . • • 

Available data on incidence of AEllMEs for Non-U.S. Phase IV Study No. 

MET/AM/87/PHASE, according to severity of gastrointestinal AE/IMEs, are shown 

above in intext Table 59, page 428. In this study, at each visit, at least 78% o1:th~ 

patients reported •no digestive intolerance•. Overall, the percentage of patients 

with any "digestive intolerance" decreased over the course of the study as did 

the incidence of severe events (from 4% of severe or very sev&re events at Month 

1 to < 1% at Month 3). 
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2.8.6.1.2.4 Serious and Potentiftlly Serious AE/IME• 

The anaiysis withi~ this section is distinguished from the previous one (AE/IMEs 

Analyzed with Respect to Severity, Section 2.-8.6.1.2.3) by a standc.tdfied briterion 

for a severe AE/IME which permitted an objective assessment of severity This 

crnerion was taken from CRF 21 :312.32(a) which defined a •serious AE/IME" as 

•... any experience that is fatal or life-threatening, is permanently disabling, 

requires inpatient hospitalization. or is a congenital anomaly, cancer or 

overdose .• ." A •potentially serious AE/IME" was defined as a medical event that 

was potentially fatal or life-threatening. 

U.S. Phase Ill Studies (Pooled): Serious/potentially serious AE/IMEs, by body 

system. for the pooled U.S. Phase Ill studies (U.S. Study No. 87-10-6023 and U.S. 

Study No. 87-20-6023) are presented in intext Table 66, page 439. Inspection of 

th~ data for the number of patients reporting serious/potentially serio"5 AE/iMEs 

revealed few differences among treatment groups for any bOdy system. 

lndividtJal narratives for each patient who experienced a serious/potentially serious 

event. which includes a description of the event along with other obtainable 

pertinent information. are located in Section 8.8.15, Volume 1.80. 

. 438. 02 000439 
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r..,..11. 
Serloua/Potentl s.rtoua AEJIMEa by Body Sptem: 

U.S. Ph ... Ill Studl11 (Pooled)' 

. ~. . 
Trutment Group Metfonnin Pi.c.bo . Glyburidt1 Met+ Glyb 

Total Number ol PMlrU na351 n•1G n•209 ns213 

Patients with any AEllME 303 (lft) 114 (7ft) 171 (en.) 1111 (lft) 

Patlenla with 28 ( 7'11.) 8(~) 12 (I'll.) a < 411.) 
Serioua/Powntillly Serious 

AE/IMEa 

BodyaaWholl 6 ( 2"') 2 ( 1'9) 4 ( 2"') 1 (< 1~) 

c.rdlovucu18r 9 ( 3%) :? ( 1""l 5 ( 211.) 1 (<1'") 

Digestive 7 ( 2"') 1 (<1'11.) '- ( 1%) 2(<1 1~) 

Metabolic & NutritioNI 3 (<1'11.) 1 (< 1'11.) 2 ( 1%) 1 (< 1'0) 

Dlaotdera 

Musculcakel9Ull 0 1 (< 1 '11.) 0 1 (<I'll,) 

Respiratory 4 ( 1%) 0 , (<1'11.) 0 

Skin and Append-a• 0 0 0 1(<1%)_ 

Urogenital 3(<1%) 2 ( 1%) 0 0 

lrrten:Wl'Wll II"- 0 1 (<1'11.) 0 2 {<1%) 

' Studies 87·1D-f023 and 87·2o.6i>23. 

' 
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Non·U.S. Randomized Studies (Pooled): Serious/potentially serious AE/IMEs. 

by body system, for the pooled non-U.S. Category II randomized studies \Non­

U. S. Study Ncs. MET/AM/84/DORF1. MET/AM/86/DORF2. MET/GB/86/DORNA. 

MET/GB/86/CAMP1, MET/AM/88/DUCHI. an~ MET/S/86/HERMAl are presented in 

intext Table 67, page 441. As in the U.S. Category I studies. inspection of the 

data for the number of patients reporting serious/potentially serious AE/IMEs 

revealed few differences among treatment groups for any body system. In the 

metformin/suttonylurea group (representing patient data from non-U.S. Study No. 

MET/S/86/HERMA alone) and suttonylurea treatment groups, 10% and 2% of the 

patients. respectively, reported a serious or potentially serious AE/IME in the 

Metabolic and Nutritional Disorders System. vs. < 1 % of the patients in the 

rnetformin group and no patients in the p1acebo group. This relatively high 

1nc1dence of reports in the Metabolic and Nutritional Disorders category for the 

metformin/suttonylurea treatment group was due solely to reports of 

t'Typoglycemia. In the analysis of this study, hypoglycemia was considered to be 

"potentially serious" if it was reported to occur three or more times throughout the 

study, even though individual episodes were all mild . 

. 440. 02 000441 
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Tllblel7. 
Serioua/PotentJly 5erioua AEJIMu br Body System: 

Non·.U.s. R~ Studies (Pooled)' 

Trutment Group Medormin Placebo SullonylurN Met+ Sult . -. . 
Touil Numb« of P.cienta "" 178 na83 . n=87 n•12 

Patients with any A£/IME 110 (~) 32 (39'1.) so (57'1.) et (IS,_) 

Pat~wilh 20 (11,_) 4 ( 5,_) 7 ( ll'll.) 14 (tK) 
SerioUs/Pattlnti.ity Serious 
AEllME 

Bod)'••• Whole 6 ( 3%) 3 ( 4o/o) 0 0 

Cerdiovaculllr 3 ( 2%) 1 ( 1%) 1 ( 1%) 3 ( 4~) 

Dlgestlft 7 ( 4%) 1 ( 1%) 2 ( 2") 0 

Mei.bollc a. Nulritlonel 1 (<1%) 0 2 ( 2") 7 (10%) 

Dito.Uws 

Muecu!ollkei.tal 1 (< 1%) 0 0 0 

Nervous 3 ( 2"') 0 1 ( 1%) 2 ( 3'11.) 

Respimory 3 ( 2"') 0 0 0 

Skin & Append.ig .. 1 (< 1'!>) 0 1 ( 1%) 0 

Speciall 5enMa , (< 1%! 0 0 0 I • 
Urog..-iul 1 (<1%) 0 0 2 ( 3%) 

' StUdies: METIAM/84/00RFt, MET/AM/86/DORF2, METIGBl86r'OORNA, MET/G8/861CAMPt, 
METIAM/88IOUCHI, end MET/S/86/HERMA 

- 441 -
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Non-U.S. Phase IV Studies: Serious/potentially serious AE/IMEs. by body 

system. for non-U.S. Phase IV (Non·U.S. Study No. MET/0/86/·HAUPT) are 

summarized in intext Table 68. page 4-43. Of the 3,724 patients who contributed 

-
evaluable data, 156 (4%) had serious or po~ential serious AE/iMEs and 105 (3%) 

had events that occurred in the Digestive System. All other body systems i1ad an 

occurrence rate of < 1 % for serious or potentially serious AE/IMEs. The only 

particular events with an occurrence rate of ~ 1 % for serious o:· potentially serious 

AE/IMEs were diarrhea (53 patients, 1%) and nausea/vomiting (39 patients. 1%). 

All other event!> had an occurrence rate of < 1 %. 

As mentioned previously, the CRF for non-U.S. Study No. MET/AM/87/PHASE was 

not designed to collect comprehensive AE/IME data. In an effort to be consistent 

across all studies regarding categorization of AE/IMEs, all serious/potentially 

serious AE/IMEs were identified by the Primary Medical Officer (PMO) at Lipha and 

are presented in Table 16.3.0, Section 8.8.14. 

From a total of 4,252 patients, 84 AE/IMEs were considered to be either serious 

or potentially serious according to the PMO. Fifty-six (56) of these patients were 

also represented as patients who discontinued due to adverse experiences/­

intercurrent medical events. 

- 442. 02 000443 
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T_..N.. 
~ntldy s-tow AEJlll& by ilodr Sptem: 

MET JD/II/HAUPT 

BodySptem Mlllfonnln + SUit &-------·--·-----------
Tor.I Numbs of Plltleflta 

Patiellta with q AEJIME 

Padlma Wlln All'I Serioua/Pol.midr 
s.1oua AEJIME 

Body••Who .. 

c.nliovacular 

Digestive 

M.uibolic • Nutrltlonll D~ 

N-. 

Skin • Apperldagel 

SpecialS-

02 00044t 

' ! 

- 4"C3 -

11•:1724 

llM{11'11o) 

151 ( 4~) 

'7 (<1%) 

7 (<1%) 

105 ( 3%) 

5 (<1%) 

5(<1%) 

20 (<1%) 

6(<1%) 

6 (<1%) 

. ~. • 

• 
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2.8.8.1.2.5 Drug Dou It Time of Fil'8t Occurrence of AEllMEI 

This analysis considered the drug dose at time of first occurrence of AE/tMEs by 

bodY system and by individual AE/IMEs.. Only data from patients receiving 

metformin was considered. Patients receiving r.ietformin monot.taerapy and those 

receiving metformin in combination with sulfonylureas were considered separately. 

Metlotmin (Monoth•r•py): 

Analysis of the data for drug dose at time of first occurrence of AE/IMEs for 

patients on rnetformin atone in the pooled U.S. Category I studies suggests that. 

overall. slightly more than half of all first occurrences of AE/IMEs by body system 

occurred at metformin dose of >20CO mg/day. However, the incidenca of 

Digestive System AE/IME:; was greatest while patients were receiving 500-1000 

mg/day of metformin. 

• • • • 

The data for drug dose at time of first occurrence of AE/IMEs for patients on 

metlormin alo.le in non-U.S. ranoomiZed studies (Category ll) indicated that first 

occunences Of AE/IMEs were distributed throughout the c:tosage ranges. This 

pattern differs somewhat from that seen in the pooled U.S. studies where the 

overall trend suggested a predominance of first occurrences in tl".e >2000 mg/day 

range. However, as in the non-U.S. randOmized studies, for the Digestive System 

(which accounted tor the greatest incidence of AEilMEs), 25% of first occurrences 

were in the 500-1000 mg/day range, 40"- were in the 1000-200J mg/day range. 
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and 35% were in the >2000-3000 range. This pattern it generally COf'llistent wi1h 

the ~ seen in the pooled U.S. studies. 

. .. .. . 
Melformln/SullonylutN (Combination) Treatment.: 

In U.S. Study No. 87-20-6023. for patients on the metformin/glyburide combination 

therapy, overall. first occurrences of AE/IMEs by body system were slightly more 

frequent Witt1 patients receiving >2000 mg/~ay of metformin (in combination with 

glyburide). Among the indillidual body systems, first occurrences of AE/IMEJ -. .. ' · 

generally spread across the dose ranges. 

In randomized norHJ.S. Study No. MET/S/86JttERMA, low dOle combination 

therapy, as defined in this study. consisted of metformin in 00-4" of up to 1500 

mg/day and g:ibenclamide (mic:ronized formulation) in dcWA of up to 5.25 mg/day 

(approximately half of t·tanclard/maximum doses of ~ther drug). Ir. ::oubast to .. 
U.S. Study No. S7··20-602'J, the bulk of first occurrences of AE/IMEs for patient& 

receiving low <1011 combinatiOn therapy in r.on-U.S. Study No. MET/S/881HERMA 

were reported while {i$ema ..-e "'*Iring 5QQ..~000 mg/day of .medom1in (plus 

gtibenclamide). 

In non-U.S. Phase IV Stuctt No. MET/Dl86/HAUPT, mettonnin WU edmlni8tlred 

primarily in combination wi!h glibenelamide. Most Of the tlrlt occui1encea Of 

AE/IMEs were repoi'led whiltt patienta were receMng 850 mg/day of meatom!ln. 
- . ' - . 

i'' 
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Thus. in general. the data reflecting the increased incidence of digestive system 

side-effects at lowflr doseti, is consistent with an increased incidence of such side· 

effects during treatment initiation. when metformin is started at low dose and 
• 

increased. thereafter. in step-wise fashion. 

2.8.6.1.2.6 Time to Fii·•t Occurrence of AE/IME• for Patients on Study 

Medication 

The relationship between time on study medication and the first occurrence of 

AE/IMEs for the various treatment groups of the U.S. Studies was examined using 

life table analyses. with grouping of occurrences of AE/IMEs at seven day time 

intervals. 

Analyses of time to first occurrence of any AE/IME, irrespective of relationship to 

dfug: rot the various treatment groups of the pooled U.S. Phase Ill pivotal studies 

(U.S. Study No. 87-10-6023 and U.S. Study No. 87-20-6023). as can be seen in 

intext Table 69, page 447, indicated that 50% of the patients in the metformin and 

in the metformin/glyburide treatment groups reported an AE/IME (first occurrence) 

within 28 days after starting therapy. This contrasted with 49 days for the placebo 

group and 35 days for the glyburide group. Similarly. 75% of the patients in the 

metformin and metformin/glyburide groups reported an AE/IME within 56 days and 

42 days. respectively. These times contrasted even more sharply with those for 

the placebo group (140 days) and the glyburide group (119 days). These results. 

• 446 • 
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together with examination of the hazard rate (i.e., the probability of a response 

during a given time interval), suggested that patients receiving metformin reported 

their first occurrence of an AE/IME earlier in treatment relative to patients in the 
. ~. . 

placebo and glyburide treatment groups. (It should be recalled that patients who 

were randomized to glyburide in U.S. Study No. 87-20-6023 had been on 

glyburide, at maximum dose [as had all patients in the study, prior to 

randomization], and thus, randomization did not result in a change in medication 

tor this group. Thus, a more prolonged time to first occurrence of any AE/IME 

would not be unexpected.) 

T ... 19. 
Time of Flm Occul'l'elK» of Any AE/IME: 

U.S. Phm Ill Sludlu (Pooled)' 

Days on study medlc.alon until X % ot the 

pMlenta in • trutment group reported an 
E8tlmated No. of occun.nce of an AE/IME 

Treatment 
Pllllenta @ RIU 

25% of 50% 75% 
(l>Qa 0-7) 

Plllient8 

All Trutmenta 907.S 7-14 clays 21-28days n-&1 clays 

Pl.:sbo 142.0 14·21 clays 42-49 days 133-140 days 

Metformln 346.5 7-14 days 21-28 days 49-56 clays 

Glyburlde 206.5 7-14 days 28-35 days 112-119days 

Met+Glyb 212.5 7-14 days 21-28 days 35-42 days 

' U.S. Study No. 87-10-6023 and U.S. Study No. 8i-20-6023 . 

02 OOOt48 . 447. 
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Analyses of time to first occurrence of any gastrointestinal AE/IME, irrespective of 

relationstiip to drug, for the various treatment groups of the pooled U.S. Phase Ill 

pi"'.otal studies, as shown in intext Table 70, page 449. indicated that 50% of the 

patients in the metformin and in the metformin/glyburide treatment groups 

reported an AE/IME (first occurrence) within 42 days after starting therapy. This 

contrasted with >294 days for the placebo group and >238 days for the glyburide 

group (i.e. less than 50% of the patients in these two groups reported a first 

occurrence of a Gastrointestinal (GI) AE/IME during the treatment period). These 

results, together with examination of the hazard rate (i.e. the probability of a 

response during a given time interval), suggested that patients receiving 

metformin reported the first occurrence of a gastrointestinal AE/IME earlier than 

patients receiving placebo and glyburide therapy. This pattern reflected that seen 

wit!", time to first occurrence of any AE/IME, as discussed above. This is 

consistent with the known increased frequency of gastrointestinal symptoms with 

metformin treatment initiation. which abate as treatment is continued. 

- 448 - 02 000449 
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Tei.70. 
Time of F·lnt Occu"911Ce of All'/ GI AEJIUE: 

Omys on study m.datton untU x " of the 
pllllen .. In • lrNtmenl group ~,,.. • 

Eatimated No. of occurrerictt of a GI AE/IME 

Treatment 
P.tlenta@RIU 

25% 50% 
(Daya ~7) 

All Treatments 897.0 21-28 days 77-84 days 

Plilcebo 137.0 35-42 days \> 294 days) 

Melbmln 345.5 14-21 days 35-42 days 

Glyburlde 204.0 35-42 days (> 238 days) 

Met+Gl'/b 210.5 14-21 days 35-42 days 

' U.S. Study No. 87-10-6023 and U.S. Study No. 87-21).6()23. 

2.8.6.1.2.7 Conclusions Regarding Advemt Experiences 

• 
It can be concluded that, across all pooled studies. mettormin monotherapy o't 

mettormin/sulfonylurea combination therapy resulted in an increased incidence of 

Digestive System symptoms compared to placebo or sulfonylurea therapy. Wrthin 

the Digestive System, specific symptoms occurring at greater frequency were 

diarrhea, nausea/vomiting and abdominal discornfort. ir: general, when analyzing 

adverse events by reported severity, Digestive System symptoms aiso tended to 

have the greatest incidence of reported •seve.re• events. Mettormin-treated 

patients experiencing Digestive System events tended to experience them at the 

02 oootso . 449. 
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lower dose levels of metformin and earlier in the cc.srse of treatment. relative to 

other AE/IMEs. This most likeiy reflects the iact that all studies initiated metformin 

therapy at low doses. with gradual stepwise mcrease and that, historically, it is 

kno~ that digestive system symptoms tend to occur during therapy initiation and 

abate thereafter. 

The only other COSTART body system with both a significant and meaningful 

difference in occurrence rate of AE/IMEs between metformin-containing and non­

metformin-containing treatment fJroups was the Metabolic and Nutritional 

Disorders system. This was accounted for by the greater incidence of 

"hypoglycemia" in the mettormin/sulfonylurea treatment groups. Of note, despite 

the increased incidence of hypoglycemia in both U.S. and non-U.S. pooled 

randomized studies in the combination therapy groups, there were no reports of 

"severe" hypoglycemia. Study design features could contribute to the relatively 

high illcidence of hypoglycemia with such therapy, particularly in U.S. Study No. 

87-20-6023. 

- 450 - 02 000451 
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2.8.6.2 Drug-Drug Interaction 

This section reviews the interactions of mettormin with other drugs likely to be 

prescribed for the same patient population. 
. ~. .. 

2.8.G.2.1 Metformin/Sulfonylurea in Combination vs. Metformln 

Monotherapy 

Based on the analysis of U.S. Phase Ill Study No. 86-20-6023. 

mettormin/sulfonylurea combination therapy reflected the combined AE/IME 

profiles of the individual drugs for individual AE/IMEs as well as for body systems. 

The sole important exception to this overall trend was for the symptom of 

hypoglycemia, where the incidence of AE/IMEs for the treatment group receiving 

metformin/sulfonyturea was substantially higher than that of either of the 

monotherapy treatment groups. An increased incidence of hypoglycemia in this . 

group, however, probably relates to two factors involved in the protocol design. 

First, as p(eviously noted, all patients. prior to randomization. were on maximum 

dose glyburide (20 mg/day). for at least one month, and. despite such therapy. 

were considered to be "sulfonylurea failures". In fact, the mean fasting plasma 

glucose of the randomized population. as a whole, while on maximum dose 

glyburide (i.e.. baseline determination) exceeded 250 mg/dl. As seen in the 

efficacy analysis. the group randomized to glyburide (in reality, continuation on 

02 000452 - 451 -
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glyburide) had deterioration of glycemic control during the course of the study 

and, thus, would not have been expected to experience much hypoglycemia. 

Secondly, in order to facilitate interpretation of outcome, the protocol was 

designed to hold the gtyburide dose constant at 20 mg/day in both the glyburide 

alone arm and the mettormin/glyburide arm. In the event of hypoglycemia, the 

mettormin dose was modified. This would be contrary to the course taken in 

clinical practice, where, in the event of hypoglycemia, the dose of sulfonylurea 

(which stimulates release of insulin) would be the more logical one to modify. 

2.8.6.2.2 Review of the Andinga of the Clinical Pharmacology Drug 

Interaction Studiea, Relative to Safety 

Single dose drug interaction studies were performed in healthy non-diabetic 

volunteers witn metformin and the following drugs, considered to b•3 

representative of their class: 

• Cimetidine (Hz-receptor antagonist) 

• Nifedipine (calcium channel blocking agent) 

• Propranolol (!!·blocking agent) 

• Furosemide (loop diuretic) 

•· Ibuprofen (non-steroidal anti-inflammatory agent) 

A single dose drug interaction study was also performed in healthy diabetic 

volunteers with metformin and glyburide. 

- 452- 02 000453 
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Although there were no clinically relevant AE/IMEs occurring during the condud 

of these single dose drug interaction studies, conducted tor the most part in 

healthy volunteers, based on pharmacokinetic analysis, the following general . ~. .. 
statements can be made: 

• Co-administration of cimetidine with metformin significantly increased 

plasma and whole blood metformin levels. Total and renal clearance of 

metformin was also decreased with cimetidine co-administration although 

this was not statistically significant. There was no effect of metformin on 

cimetidine pharmacokinetics. Theoretically, these observations suggest a 

potential impad with chronic use of both products, including possible 

accumulation of metformin. 

• Metformin plasma and whole blood concentration-r<31ated parameters 

increased during mettormin and nifedipine co-administration, but metfor1nin 

urinary excretion increased even more and metformin plasma elimination 

half-life was not affected. !t appeared that nifedipine in some way 

increased the bioavailability of metformin, but without resultant 

accumulation of mettormin. There was no effed of mettormin on nifedipine 

kinetics. 

• There were no s•gnificant changes in pharmacokinetics of either metformin 

or propranolol during co-administration of these drugs. 

02 OOOt54 - 453 -
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• Pharmacokinetic interactions which might have an impact on cnronic use 

of mettorrnin and furosemide include the observation that furosemide 

significantly increased mettormin concentration-related parameters. while 

• not affecting the plasma or whole blood half-life or clearance. It was 

considered that furosernide increased the bioavailabdity of metformin. 

Conversely, metformin co-administration resulted in a decrease in 

bioavailability of furosemide. The: importance of this interaction (15·22'!"o 

increase in metformin concentration and 13-31 % decrease in furosemide 

concentration with single dose administration) will depend on tne 

magnitude of the interaction when the two drugs are administered 

chronically. Currently, such information is not available. 

"' During the metformin/ibuprofen drug interaction study, no significant 

pharmacokinetic interaction was noted. 

.. • ~ f 

• During the single dose drug interaction study of metformin/glyburide. 

conducted in subjects with mild-to-moderate NIDDM, no effect of glyburide 

on metformin pharmacokinetics was noted during co-administration. 

Metformin decreased glyburide absorption by approximately 25% which 

was judged to be clinically insignificant 
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2.8.6.3 Dru~Demographic Interaction• 

General considerations: This discussion considers AE/IMEs for subpop1.1lations 
f ... • • 

of patients receiving metformin (either alone or in comqination with sulfonylureas), 

with subpopulation definitions based on the following baseline demographic 

variables: 

• sex (male vs. female); 

• age ( <65 years vs. 2:65 years for U.S. and non-U.S. randomized 

studies and <6'.3 years vs. 65-74 years vs. ~75 years for the non­

U.S. Phase IV study); 

• race (white vs. black vs. hispanic vs. other - U.S. Phase Ill studies 

only). 

2.8.6.3.1 Sex 

U.S. Ph••• Ill Studle•: Of the 564 patients who participated in the U.S. Phase 

Ill Category I studies and received mettormin (either alone or in combination with 

sulfonylurea (i.e., glyburide}). 255 were males and 309 were females. Overall. 491 

patients (87%) reported an AE/IME. AE/IMEs were reported by 223 males (87% 

of male population) and 268 fer.rales (87% of female population). Appreciable 

differences between males and females were evident for the Digestive. 

Musculoskeletal, and Urogenital Systems. 
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For the Digestive system, 222 female patients (72%) versus 158 male patients 

(62%) had AE/IMEs; this difference could be attributed to the difference in the 

occurrence of diarrhea (163 (53%] females vs. 109 (43%] males) and 

nausea/vomiting (104 [34~] females vs. 48 (19%] males). 

For the Muscutoskeletal system, 85 fema"' patients (28%) vs. 45 male patients 

(18%) had AE/IMEs and for the Urogenital system, 69 female patients (22%) vs. 

26 male patients (10%) had AE/IMEs. 

Non-u.s. Randomized cat9g0ty II Stud/a (Pooled): Of the 247 patients who 

particii:iated in the six non-U.S. randomized studies with available AE/IME 

infcirmation and received metformin (either alone or in cornbination with 

sultonylureas). 129 were males and 118 were females. Overall. 170 patients (69%) 

reported an AE/IME. AE/IMEs were reported by 87 males (67% of male 

poi;iulatLoo) and 83 females (70% of female population). Appreciable differences 

between males and females were noted for the Body as a Whole. Digestive, 

Metabolic and Nutritional, Nervous. and Respiratory Body Systems. 

For Body as a Whole, more males (35 (27%]) than females (22 [19%}) had 

AE/lMEs; this difference between the gender groups could be attributed, primarily, 

to the difference in the occurrence of asthenia (21 (16%] mates versus 13 (11%] 

females). 
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For the Digestive System, more females (60 (51%)) than males (49 [38%]) had 

AE/IMEs; this difference could be attributed to the difference in the occurrence of 

diarrhea (38 (32%) females versus 31 [24%] males) and nausea/vomiting (24 

[20%) females versus 9 (7%] males). . .. . . 

For the Metabolic and Nutritional System. more males (31 (24%)) than females ( 19 

(16%]) had AE/IMEs; this difference could be attributed to the difference in the 

occurrence of hypoglycemia (19 [15%] males versus 12 (10%] females). 

For the Nervous System, more males (29 (22%)) than females (18 [15%)) had 

AEilMEs; this difference could be attributed to the difference in the occurrence of 

dizziness (16 (12%) males versus 7 [6%] females) and tremulousness (15 (12%] 

males versus 9 (8%} females). 

For the Respiratory System. more males (20 {16%)) the:tn females (11 [9%)) bad 

AEJIM£s; this difference could be attributed to the difference in the occurrence of 

dyspnea (3 {2%) males versus O females) and pharyngitis (3 {2%) males versus 

o females). 

Non-u.s. Study No. METID/86/HAUPT (Ph••• NJ: Of the 3724 patients who 

participated in the study, 3722 contributed evaluable data to this analysis; 1496 

were males and 2226 were females. More females tnan males (4£'.4 [19%) vs. 240 

[ 16% D reported AE/IMEs, however. no appreciable aiiferences were seen between 
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males and females regarding the incidence of AE/IMEs either by body system or 

by individual eventS. 

-2.8.E.3.2 Age 

U.S. Ph••• Ill Studies: Of the 564 patients who participated in the studies and 

received metformin (either alone or in combination with sulfonylureas). 495 were 

in the age group <65 and 69 were in the age group ~65. Of the 491 patients 

(87%) whO reported an AE/IME, 429 (87% of tiOSe in this age group) were in the 

age group <:65 and 62 (90% of those in this age group) were in the age group 

~ 65. Appreciable differences between the two age groups were evident for the 

BOdy as a Whole, Digestive. Musculoskeletal. and Nervous Systems. 

For Body as a Whole, 36 (52%) of the patients in the age group i!:65 versus 211 

(43%)·ot the patientS in the age group <:65 had AE/IMEs; this difference ~etwetm 

the groups could be attributed. primarily, to the difference in the occurrence c.>f 

asthenia (15 [22%) of patients ~65 versus 53 (11%) of patients <65). 

For the Digestive System, 51 (74%) of the patients in the age group ~65 vs. 329 

(66%) of the patients in the age group <65 had AE/IMEs; this difference could 

be attributed to the difference in ttie OCClJrrence of diarrhea (38 (55%) of patients 

c:65 vs. 234 (47%) of patients <65), nausealvomiting, (22 [32%) o~ patients c:f\5 

vs. 130 (26%} of patients <65). and indigestion (9 (13%] of patients ~65 vs. 41 
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[8%] of patients <65). 

For the Musculoskeletal System, 20 (29%) of the patients in the ai:Je group 2:65 
I .. • • 

vs. 110 (22%) of the patients in the age group <65 had AE/IMEs. For the Nervous 

System, 17 (25%) of the patients in the age group 2:65 vs. 79 (16%) of the 

patients in the age group <65 had AE/IMEs. 

Although there was no appreciable difference between the two age groups Within 

the Metabolic and Nutritional Disorders System, 8 (12%) of patients 2:65 versus 

37 (7%) cf patients <65 had hypoglycemia. No other events Within this system 

showed a greater difference between the groups. 

Non-U.S. Categoty II Randomized Stud/es (Pooled): Of the 245 patients who 

participated in the studies and received mettormin (either alone or in combination 

with sulfonylureas), 183 were in the age group <65 and 62 were in the age group 

2:65. Of the 169 patients (69%) who reported an AE/IME. 122 (67%) were in the 

age group <65 and 47 (76%) were in the age group 2:65. Appreciable 

differences between the two age groups were apparent for the Body as a Whole. 

Metabolic and Nutritional, Speciai Senses, and Urogenital Systems. 

For Body as a Whole, 18 (29%} of the patiE:nts in the age group 2:65 versus 39 

(21 %) of the p~tients in the c.:ge group <65 had AE/IMEs; this difference could be 

attributed, primarily, to the difference in the occurrence of asthenia (15 [24%] of 
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patients 2::65 versus 19 (10%] of patients <65). 

For the Metabolic and Nutritional System, 14 (23%) of the patients in the age 

group 2::65 versus 36 (20%) of the patients in the age group <65 had AE/IMEs; 

this difference could be attributed to the difference in the occurrence of thirst (5 

[8%] of patien~ ~65 versus 6 [3%] of patients <65). 

For the Special Senses System. 9 (15%) of the patients in the age group 2::65 

versus 13 (7%) of the patients in the age group <65 had AE/IMEs: this difference 

could be attributed to the difference in the occurrence of taste disorder (5 [8%] 

of patients 2::65 versus 5 [3%] of patients <65) and abnormal vision (3 [5%] of 

patients 2::65 versus 5 [3%] of patients <65). 

For the Urogenital System, 10 (16%) of the patients in the age group 2::65 versus 

i~ (1%) 'of the patients in the age group <65 had AE/IMEs: this difference could 

be attributed to the difference in the occurrence of polyuria (4 (6%] of patients 

2::65 versus 3 (2"] of patients <65) and urinary trad infection (4 (6%] of patients 

2::65 versus 4 [2") of patients <65). 

Non-U.S. Study No. MET/D/86/HAUPT (Phase N): Of the 3724 patients who 

participated in the study, 3708 contributed evaluable data to this analysis; 2294 

patients were <65 years old. 1250 patients were 65-74 years old, and 164 patients 

;:: 75 years old. Less patients who were <65 years old reported AE/IMEs than 

• 460. 02 000461 



METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

patients in either of tht' other two age categories (17% vs. 19% and 20%), 

however, no appreciable differences were seen among age groups regarding the 

incidence of AE/IMEs by either body system or individual events. For individual 

AE/IMEs, only those occurring with a frequency ~3% are listed. 

2.8.6,3.3 Race 

U.S. Ph••• Ill Studies: Only the U.S. Phase Ill studies provided racial 

demographic data and thus this analysis is based on solely on the pooled U.S. 

Phase Ill pivotal studies. 

Of the 564 patients 11'4tlO participated in tht.1 studies and received metformin (either 

alone or in combination with sulfonylureas), 405 were white, 84 w~re black, 33 

were hispanic, and 42 belonged to other racial groups. Of the 491 patients (87%) 

who reported an AE/!ME. 359 (89%) were white. while 62 (74%) were black, and 

33 ( 100%) were hispanic. Appreciable differences between the white and black 

groups were apparent tor the Body as a Whole, Digestive. Musculoskeletal. 

Nervous, and Respiratory Systems. 

For Body as a Whole, 182 (45%) of the patients who were in the white group vs. 

29 (35%) who were in the black group had Af/IMEs; this difference could be 

attributed. primarily, to the difference in the occurrence of back pain (35 [9%] of 

patients who were in the white group vs. 1 (1 %1 in the black group). 
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For the Digestive System, 280 (69%) of the patients who were ip the white group 

vs. 47 (56%) of the patient, who were in the black group had AE/IMEs; this 

difference could be attributed to the difference in the occurrence of diarrhea (201 

[50CJ~ ct patients who were in the white group vs. 31 (37%) of patients who were 

in the black group), abdominal discomfort (56 (14%) of patients who .vere in the 

white group versus 6 (7%) of patients who were in the black group), and 

indigestion (44 (11%] of patients who were in the white group vs. 3 (4%) of 

patients who were in the black group). 

For the Musculoskeletal System, 100 (25%) of the patients who were in the white 

group vs. 11 (13%) of the patients who were in the black group had AE/IMEs. For 

the Nervous System. 73 (18%) of the patients who were in the white group vs. 8 

(10%) of t~1e patients who were in the black group had AE/IMEs. F..)r the 

Respiratory System, 152 (37%) of the patients who were in the white group versus 

23 (27'%') of the patients who were in the black group had AE/IMEs. 

2.8.8.3.4 ConclU8ion• Regarding Drug-Demographic Interaction• 

In general, the overall incidence of AE/IMEs was comparable in males and 

females in au pooled studies. No clear patterns emerged except that in the .J.S. 

and non-U.S. random;zed studies, more females tended to report Digestive 

System symptoms than did males. This was accounted for by a higher incidence 

of diarrhea and nausea/vomiting in females. 
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In the pooled ll.S. studies, the percentage of AE/IMEs occurring in those patients 

<65 and those ~65 were comparable. The older age group, however, tended to 

report more asthenia, more Digestive System symptoms and to experience more . ~. . 
hypoglycemia in these studies. In the poolea non-~.S. randomized study, the 

percentage of AE/IMEs occurring in patients ~65 was greater than in those <65. 

Older patients in these studies also reported more asthenia. In the large Phase 

IV study (MET/0/86/HAUPT), somewhat greater percentages of AE/IMEs were 

reported by older patients, but no patterns of AE/IME occurrence could be 

detected. 

No clear racial differences in occurrence of AE/lMEs were noted excepted for a 

greater 111Cidence of Digestive System symptoms in whites compared to blacks. 

2.8.6.4 Drug-D!sea1e interaction• 

This discussion addresses the safety considerations in the administration of 

mettormin to patients with established disease and includes analyses of AEJIMEs 

for patients receiving metformin alone or in combination with sulfonylureas by: 

• baseline severity of NlDDM (as reflected by baseline FPG); 

• renal impairment; 

• cardiovascular disease; 

• <alcoholism and chronic hepatic disease . 
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2.8.6.4.1 Baseline Diabetea Severity 

l~cidence of AE/IMEs by body system and by baseline value for fasting plasma 

glucose ( <200 mg/dL vs. ~200 mg/dl) for patients receiving metformin (either as 

monotherapy or in combination with sulfonylureas) were extracted from for the 

pooled Phase Ill U.S. studies. The AE/IME profile, by body system, for patients 

with FPG <200 mg/dl at baseline was essentially the same as that for patients 

with FPG 2:.200 mg/dl at baseline. The only difference between the two groups 

of any note ( >5%) was observed for the Respiratory System: 40% of the patients 

with baseline FPG <200 mg/dL reported AE/IMEs for this body system vs. 4% of 

the patients with baseline FPG a:200 mg/dl. 

2.8.6.4.2 Renal Impairment 

Overvilfw: Since metformin's primary elimination pathway is via the kidneys. 

decreases in renal function have considerable potential for having a negative 

impact on safety, through resultant metformin accumulation, producing an 

increased lactate load and risk of lactic acidosis. 
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Categorization of patients was attempted on the basis of basis serum creatinine 

( < 1.4 mg/dl vs. c:: 1.4 mg/dL) for the data generated from the U.S. Phase Ill 

contrc.llled studies and the non-U.S. Category II studies. However, there were not 

enoug11 patients with serum creatinine levels a: 1.4 mg/dl in these data b~S!!~ to. 

allow meaningful comparisons of these categories. 

A publish19d study by Sirtori et al showed that there was a significant prolongation 

of the half-life of metformin disappearance from plasma (t'h P) in renal-impaired 

patients (due to significantly reduced total plasma metformin clearance and renal 

plasma clearance) and a significant correlation between the t'h p and the 

creatinine clfiarance (r=0.88. p<0.001) [see Item 8 - Clinical Data Section, ref. 

11 ). 

Tucker et al studied the disposition of single doses of mettormin in diabetic ancl 

non-diabetic subjects. having a spectrum of creatinine clearances ranging from 

47-179 mVmin (see Item 8. ref. 13]. On combining selected plasma and urine -
pharmacokinetic data from these subjects, a highly significant linear correlation: 

was observed between mettormin plasma renal clearance and creatinine clearance 

(r=0.85, p<0.001). There was also a significant linear correlation between 

metformin plasma total oral clearance and creatinine clearance (r=0.66, p<0.01 ). 

as well as between metformin plasma renal clearance and age (r=0.76) . 
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In U.S. Study No. 90-13-6023, decreases in the clearance ofmetformin with aging 

resulted in a 76% larger maximum plasma concentration (C..) and an 85% larger 

maximum whole blood concentration (C-.J in elderly individuals, and a 60% 

la~ger extrapolated AUC (AUCX) in plasma and 70% larger AUCX in whole b!ood 
• 

in the elderly group. These changes were primarily attributed to declining renal 

function in ol,der patients, although there may be an independent fu11ction of age 

and suggests that the use of metformin in elderly patients carries a greater risk of 

potential metformin accumulation anu its consequences. 

Stocks et al measured trough serum mettormin levels, as well as serum lactate 

levels, in 15 NIODM patients with normal renal function and in 18 diabetics on 

long-term metformin who were incidentally found to have renal insufficiency. 

Metformin serum concentrations were significantly higher in the patients with renal 

function impairment compared to those with normal renal function. on all dosing 

levels. Regression analysis indicated a linear relationship between lactate and 

serum metformin levels (r==0.51, p<0.0001). Lactate levels. however. were only . . .. . 
slightly increased in the renal-impaired group compared to the group wift! normal 

renal function [see Item 8, ref. 336). 

Post-marketing surveillance reports (since 1984) of serious AE/IMEs in patients on 

metformin with abnormal rer1al function reveal the.t at least 75% of the :;ases of 

lactic acidosis had renal dysfunction (primary or contributory factor}. 
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fa.&.4.3 cardlovucular md Pulmonery DI•••• 

Acute or chronic cardiovascular disease and acute or chronic pulmonary disease 

can bct.'1 be considered independent risk tactors for lactic acidosis, since they are 

conditions with a potential for tissue hypoxia and increased anaerobic metabolism 

with excess lactate production, on the basis of either poor tissue perfusion or poor 

tissue oxygen delivery. In addition, patients with such illnesses, particularly 

chronic cardiac disease. are very lik !ly to be on one or more concomitant 

medications (e.g., diuretics, ACE-inhibitors) which can cause acute changes in 

fluid balance and may result in changes in renal perfusion and, consequently, 

renal function (particularly if the latter is borderline to begin with). This. in tum, 

could have deleterious consequences as far as the ability of the kidneys to 

eliminate mettormin and resultant mettormin accumulation, in tum, can further 

increase the lactate burdan. 

Among the 99 cases of lactic acidosis identified through post-marketing 

surveillance (73 cases from France and 26 cases from other countries), there were 

15 patients (15%) with caexistent chronic cardiac disease. Diffuse vascular 

disease or hypertension, often in association with acute vascular occlusive events, 

was the background in 19 cases (19%). Six cases (6%) of the 99 cases had acute 

or chronic respiratory distress as the background for the development of lactic 

acidosis. 
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2.8.1.4.4 Chronic Hepatic Diewe Md Alcohollem 

~ince the river is normally the major site of extraction of lactate from the blood, 
• impairment of hepatic function by intrinsic disease or by tne excessive acute or 

chronic ingestion of alcohol may interfere with this process and eot •tribute to or 

induce hyperlactatemia and lactic acidosis. When increased lactate production 

and dea eued utilization are simultaneously present. such as may occur with 

metformin plus excess alcott0l intake. the axtractlon capacity of the liver may be 

even further taxed and lactate accumulation may occur. Cases of lactic aci®'il 

occurring in aleoholics taking metformin have been prevlaualy d11aibed. 

Among the 99 cases of lactic acidosis. identified through post-marketing 

surveillance. chronic hepatic disease. secondary to chronic tthanol abuse. was 

associated with 17 of the cases (17%). Nine of these patients had an acute 

ne.oatonmal syndrome at the time that lactic acidosis developed. 
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2.8.8.5 Withdrawal• Due to AE/IMEa 

Withdrawals due to AE/IMEs by body system, for the iJOOled U.S. Phase Ill studies 
. ... . . 

(Studies 87-10-6023 and 87-20-6023) ar~ presented in intext Table 71, page 470. 

Inspection of the data revealed only minor differences among treatment groups 

for any body system. In the metformin and mettormin/glyburide treatment groups, 

4% and 1% of the patients, respective;y, reported withdrawal from the study due 

to an AE/IME in the Digestive System vs. <1% of the patients in the placebo 

group and 1 % of the patients in the glyburide group. This difference noted for the 

met'formin group is due mostly to reports of diarrhea that led to discontinuation 

from the study. Even lesser differences between treatment groups were noted for 

ai! other body systems. 
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Tllbl971. 
Wlll"*a..- Due tD AEllMlb by locly Symiem; 

T"!lllntent Group M•lfvrmln PIKebo Glyb&.wlcM Mel+Glyb 

Tolal N&llllb9r Of Pllllenla n•351 n~145 n•209 n•213 

P ........ wllh 1nY WIME 303(en.) 11 • (7t'll.) 171 (82'11.) 111 (IK) 

P.Si9ntt who Wllhcltew due IO 2• ( 7'lro) 5 ( 3'11.) 3 ( 1"') .. ( 2'lft) 
A£/IME 

8ody ... wtlole 2 (< ,,., 1 (< 11!.) 0 0 

c.ntiovucut.. 5 (I'll.) 0 I (<11!.) 0 

Oig iathltl 15 ( '"'> 1 (<1"') 2 (1"') 3 ( 1"') 

MNll allc: • Nulrtllonal 2 (< '"'l 0 0 0 
Oilolden 

M• llCUloU 1l 1tal 0 2 ( 11!.) 0 0 

R98pir'lllO!y 0 .2 ( I'll.) 0 0 

Skin • Appeudagea 2 (<I 'II.) 0 0 1(<1%) 

Ul'OQenilal 0 2 ( ·~> 0 0 

' Studies e1.10-6023 ;and 87·20-6023 

. . ~ . 
2.8.6.8 OU th• 

Deaths discussed here include those deaths that occurred during metformin 

treatment (either alone or in combination with su~"\nylureas) or within 30 days of 

discontinuation of metformin treatment. However, for the non-U.S. Phase IV 

studies. all deaths are noted here regardless of tempt.'l'al reiationship to $tudy 

medications since precise dates for discontinuation of mettormin could not be 

determined. 
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A total of 14 patients died during the conduct of the eleven studies comprising the 

NOA data base and invoMng 9,526 NIDDM patients (two U.S. Phase Ill, controlled, 

randomized Category I studies; seven non-U.S .• controlled, randomized Category . . . . 
II Studies; and two non-U.S. uncontrolled Phase IV st~dies). 

There was one death in the U.S. Phase Ill studies (U.S. Study No. 87-20-6023), 

froin cardiovascular disease. occurring in a patient who had been randomized to 

metformin. One patient died of cancer in non·U.S. Study No. MET/GB/86/CAMP1, 

while on glipizide. and one patient died of an apparent myocardial infarction in 

non-U.S. Study No. MET/S/86/HERMA. while on glibenclamide/metformin. Eleven 

patients died in non-U.S. Study No. Phase IV study MET/AM/87/PHASE. involving 

4374 patients for a study duration of six months. 

2.8.6.7 Clinical Laboratory Data 

-
General Conaideretlon1: Analyses of routine clinical chemistry and hematology 

data. related to saf9ty, were undertaken in order to identify general changes in 

patient populations and to identify individual patients with clinically significant 

abnormalities for laboratory parameters. Tests are discussed by organ systems. 

as follows: 

• Liver function tests; 

• Kidney tunctior. tests (including urinalysis): 

• Electrolytes; 
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• Hematology: PBC parameters; 

• Hematology: WBC/platelet parameterS. 

In addition. because of historical informa~ion on the known safety profile of 

metformin and the class of biguanides, special attention was devoted to analysis 

of: 

• Vitamin B,2 and folic acid; 

• Fasting plasma lactate. 

For each laboratory parameter, general changes in values for patient populations 

were so1.og11t through analysis of means and change from baseline data and 

through analyses of shift tables. Mean values at baseline and final visit and 

change from baseline values for patient populations must be interpreted with 

caution since many changes in means. while statistically significant, are not 

ciinically significant and represent small shifts within the normal range. 

Conversely, small changes in means may mask clinically significant changes tor 

a few individual patients. To help identify trends in patient populations that may 

not have been apparent from an analysis at mean values. shift tables were used 

to analyze the distribution of patients at baseline and final visit with respect to the 

normal range tor each laboratory safety pararneter. 

Overali, few meaningful differences among mo treatment groups (mettormin. 

placebo. sulfonylurea, and metformin/sulfonylurea combinations) were noted tor 
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liver function tests, kidney function tests, electrolytes, and hematology parameters, 

and, where noted, differences were usually small. Therefore, neither extensive 

analyses nor tabular summaries of these laboratory data are provided in this Item. 
' ~. .. 

Rather, the number of patients who experienced lab~ratory abnormalities within 

the clinically significant range and any clinically significant difference between the 

treatm~nt groups will be noted using the U.S. Category I Phase Ill studies (U.S. 

Study No. 87-10-6023 and U.S. Study No. 87-20-6023), wherein all laboratory 

analyses were performed by the same central laboratory (SciCor, Inc). Laboratory 

profiles with regard to plasma lactate levels, \lilamin B,2 and folic Acid are 

analyzed in more detail because of the special significant these have for 

metformin's safety profile. 

2.8.6.7.1 Liver Function Teats 

Individual patients with clinically significant abnormalities in liver function tes~s 

were defined as those patients meeting one or more of the following criteria: 

SGOT >3x ULN (i.e. upper limit of normal, using the SciCor normal ranges); 

SGPl >3x ULN; total bilirubin >2x ULN; and alkaline phosphatase >2x ULN. 

In th·~ U.S. placebo-controlled study (U.S. Study No. 87-10-6023) only two 

patients. one in each treatment group (metformin and placebo), had clinically 

in.port.ant abnormalities tor liver function tests, both involving alkaline 

phsophatase. The metformin patient (Patient 2123) (who also had renal function 
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test abnormalities). was thought to have had either hemorrhagic pancreatitis or 

viral hepatitis and the abnormalities in liver and kidney function parameters, were 

a~ributed to this intereo.:rre11t illness. The placebo patient (Patient 12/08) had an 

elevated alkaline phosphatase level at baselin~ and, intermittently, throughout the 

course of the study. 

In the U.S. active treatment comparison study (U.S. Study No. 87·20-8023), there 

were eight patients in the metformin group, six patients in the glyburide group, 

and three patients in the metformin/glyburide group, that had clinically important 

:ibnormalities for livE:r function tests, as follows: 

In the metformin group, three patients (Patients 6125, 11129, and 22i02) had 

increased levels of liver enzymes that were attributed to poor glycemic control. 

All three patients were terminated from the study. In addition. three patients had 

chrncaUy abnormal liver function tests that were attributed to concurrent disease 

(Patient 7/74-increased bilirubin attributed Gilbert's disease; Patient 8/78-­

increased SGOT/SGPT levels attributed to viral hepatitis; Patient 27/27--increased 

alkali11e phosphatase levels attributed to fatty infiltration of the liver). and one 

patient (Patient 7 7/33) had increased liver enzyme levels attributed t1.1 concomitant 

medication. Finally, one patient (Patient 11/21) had a transient, un&"plained :ise 

in total bilirubin that quickly returned to normal. 
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In the glyburide group, three patients (Patients 7119, 10/30, and 11/03) had 

increases in liver enzymes (SGOT/SGPT and/or alkaline phosphatase) that were 

attributed to fatty infiltration of the liver and one patiem (Patient 3111) had 

increases in liver enzymes that were attributed to study medication (glyouride). 

In addition, two patients had transient increases in either liver enzymes (Patient 

5/21; attributed to lab error) or total bilirubin (Patient 11/16; unexplained) that 

quickly returned to normal. 

In the metformin/glyburide group, all three patients with clinically significant liver 

function tests had abnormalities attributed to concurrent diseaset: one patient 

(Patient 5/06) had increased liver enzyme levels attributed to fatty liver, one patient 

(Patient 8123) had increased liver enzyme and bilirubin levels attributed to hepatitis 

(this patient was terminated from the study due to proteinuria), and one patient 

(Patient 7/08) tlad fluctuating levels of liver enzymes throughout the study that 

decreased after starting insulin therapy after the end of the study. 

2.8.&.7.2 Renal Function Teeta 

Individual patients with clinica!ly significant abnormalities in kidney function tests 

were defined as those patients meeting one or more of the following criteria: 

blood urea nitrogen >48 mg/dl; serum creatinine >2.0 mg/dl; serum uric acid 

> 1 O mg/dl; and urine protein 2:2 + at final determination but negative at baseline . 
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In the U.S. placebo-controlled study (U.S. Study No. 87-1D-8023). two patients 

in the metformin group had clinically important abnormalities for kidney function. 

Patient 2123 .. as preViously discussed, with moderate elevation of uric acid level 

and1esser elevations of urea nitrogen and 9reatinine. was thought to have either 

hemorrhagic pancreatitis or viral hepatitis. Patient 4/15 had clinically important 

elevations in creatinine levels at Visit 6.1 and lesser elevations in creatinine levels 

at prior visits and urea nitrogen levels at this visit and prior visits. Data from 

follow-up visits showing a return to normal c;reatinine levels after discontinuation 

of study medication. 

In the U.S. active treatment comparison study (U.S. Study No. 87-20-6023), there 

were no patients in the metformin group, no patients in the glyburide gro"'P· and 

four patients in the mettormin/glyburide group with clinically important 
' 

abnormahtil3S for kidney tunctio11. 

.. •.. I 

In the mettormin/glyburide group, al! four patients had increased uric acid levels 

that were clinically significant and atbibuted to concomitant medication (.Patient 

1111, hydrochlorothiazide; Patient 2/14, Maxzide), concurrent illness (Patient l/29, 

ti 1alassemia minor), or both (Patient 9/2t\ gout/hydrochlorothiazide: this patient 

also had decreased levels of potassium despite supplementation). 
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2.8.8.7.3 Hematology: RSC Parameten 

Individual patients with clinically significant abnormalities in ABC parameters were . .. . . 
defined as those patients meeting one or more . of the following criteria: 

hemoglobin <10 g/dL; hematocrit <30%; ABC count <3.0 x 105/µL; and mean 

corpuscular volume (MCV) :s 70 or > 105 fl. 

tn the U.S. placebo-controlled study (U.S. Study No. 87-1D-6023), two patients 

in the mettormin group and three patients in the placebo group met one or more 

of these criteria. 

In the mettormin group, Patients 12/19 and 17102 had significantly higher values 

for MCV on one or more occasions accompanied by values for ABC oount that 

were generally at the lower limit of the normal range. There were no abnormalities 

of serum vitamin 8 12 or folic acid levels in these two patiznts. however. 

In the placebo group, Patients 4/01, 12120, and 13/08 had significantly lower 

values for MCV on one or more occasions with values for ABC count that were 

generally at the upper limit of the normal range. 

In the U.S. active treatinent comparison study (U.S. Study No. 87-20-8023), one 

patient in the metformin group, three patients in the glyburide group, and four 

patients in the metformin/glyburide group met one or more of the above criteria. 
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In the mettormin group, Patient 16/16 had an increased value for MCV at Visit o 
(Baseline) and a significantly increased value at an initial interim visit (Visit 0.1), 

"'.alues of 99 and 107 fl, respectively, but generally normal values for other 

heniatology parame'ters. The MCV return~ to normal at subsequent visits. 

In the glyburide group, two patients had significantly low values for hemoglobin 

and/or hematocrit on one or more occasions with corresponding values for RBC 

count that were below the lower limit of the normal range; these anemias were 

attributed to bleeding from ut~rine fibroids and menorrhagia (Patient 4/26) and 

post-operative hemorrhage (Patient 8/20), respectively. In addition, one patient 

(Patient 14/02) had abnormally low values for hematology parameters at visit 8.0 

that were attributed to a laborato.y error. 

In the metformin/glyburide croup, two patients had microcytosis that was present 

at Baseline and throughout the study that was attributed to unknown etiology 

(Patient 5/25) or thalassen1ia minor (Patient 7129 [also had an increased uric acid 

level]). In addition, one patient (Patient 15114) had macrocytosis of uncertain 

eti1~logy that was present at Baseline and throughout the s~tudy. Another patient 

(Patient 4/0n had an abnormally low MCV value at Visit 11 that was accompanied 

by subnormal values for hemoglobin, hematocrit. and serum vitamin 8 12 (this 

patient was subsequently found to have iron deficiency in addition to subnormal 

vitamin 8 12 and was begun on iron and vitamin B,2 supplementation. 
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2.8.6.7.4 Hematology: WBC/Platelet Paramet.,. 

Individual p21ttents with clinically significant abncrmalities in WBC/platelet 
f ~. • 

parameters were defined as those patients meeting one or more of the following 

criteria: \NBC count <2.5 x 103/ul; neutrophils <1000/ul; lymphocytes >75% in 

differential WBC; and platelets <100 x 103/ul. 

In the U.S. placebo-controlled study (U.S. Study No. 87-1D-6023), two patieilts 

(Patients 6/14 and 9105), both in the placebo group, met one or more of these 

criteria. Both patients had modest leukopenia due to neutropenia. The changes 

were persistent in both patients without apparent clinical consequences; etiology 

was not investigated further. 

In the U.S. active treatment comparison study (U.S. Study No. 87-2D-6023), there 

were two patients in the metformin group and three patients 1n 1he. 

metformin/glyburide group who met one or more of these criteria. 

In the mettormin group, one patient (Patient 6/04) had repeatedly low platelet 

counts (present, however, at baseline) that resulted in termination at Visit 7 and 

one patient (Patient 79/05) had a single, isolated clinically abnormal value tor 

platelet count that was attributed to lab error . 
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In the metformin/glyburide group, one patient (Patient 7116) had repeatedly low 

platelet counts that were attributed to cirrhosis of the fiver and splenomegaly. 

9ne patient (Patient 7/21) had abnormal values for several WBC parameters at 

finai visit (Visit 11) that were normal on repeat testing and were considered to 

have been a laboratory error. One patient (Patient 16120) had leukopenia of 

unknown etiology throughout the study. 

2.8.6.7.5 Serum Electrolyte• 

Individual patients with clinically significant abnormalities in serum electrolytes 

were defined as those patients meeting one or more of the following criteria: 

sodium <122 mEQ/L; potassium <3.0 or >5.7 mEq/L; bicarbonate <16 or >40 

mEq/L; chloride <80 mEq/L; anion gap >22 mEq/l; and calciurn <7.5 or >12 

mg/dl with albumin ;::4 g/dl. 

.. . .. . 
In the U.S. placebo-controlled study (U.S. Study No. 87·10-8023), only one 

patient met one or more on these criteria. Patient 4/22, in the placebo group, had 

an elevated value for serum potassium at Visit 8. At the same time. this patient 

had a value for serum bicarbonate that was slightly belOw normal. The patient 

was asymptomatic, was not on potassium supplementation, and the value was not 

considered clinically significant. 
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In the U.S. active treatment comparison study (U.S. Study No. 87-2G-8023), there 

were six patients in the metformin group, one patient in the glyburide group, and 

two patients in the metformin/glyburide group that met one or more of these 
' .. . . 

criteria. 

In the metformin group, two patients (Patients 5/15 and 6/35) had isolated. 

abnormally low values for serum bicarbonate but with accompanying anion gap 

values that were in the acceptable range. Two patients had isolated, abnormally 

low values for calcium that were either unexplained (Patient 6101) or attributed to 

laboratory error (Patient 7/02). One patient (Patient 9/04) had a transient. 

abnormally high value for potassium that was unexplained, and one patient 

(Patient 17125) had an increased calculated anion gap of unknown etiology. 

In the glyburide group, one patient (Patient 6/20) had a transient, abnormally low 

value for serum bicarbonate that was unexplained (the accompanying anion ga~ 

was in the acceptable range, however). 

In the metformin/glyburide group, one patient (Patient 9128) had an abnormally 

low value for serum potassium despite potassium chloride supplementation that 

may have been related to gout or concomitant medication (hydroehlorothia.zide). 

This patient also had clinically significant laboratory abnormalities for uric acid 

levels. Patient 16106 had electro1yte values at a single visit which were considered 

to be spurious: the patient was clinically well and repeat evaluations were normal. 
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2.8.6.7.8 Vitamin 8,1 and Follc Acid 

.Results for serum vitamin 812 and foiic acid levels to. :J.S. Phase Ill studies are 

summarized in intext Tables 72 (means and changes from baseline) and 73 (shift 

tables). page 483 

In U.S. Study No. 87·10-6023, there was a substantial difference between 

treatment groups for treatment effects on serum vitamin B,2• In tt1e metformin 

grc1up, the mean serum vitamin 812 level decreased from 490 pg/ml at baseline 

to 384 pg/nil at final visit (Normal Range: 200-900 pg/ml), with a mean change 

from baseline of • 105 pg/ml. In contrast, in the placebo group, the mean vitamin 

6 12 level increased slightly from 514 pg/ml at baseline to 528 pg/ml at final viSit. 

with a mean change from baseline of +12 pg/mL 

As shown in intext Table 73. page 483, shift analySis supponed the interpretation 

of decreased serum vitamin B,2 levels in the metfOrmin group: 13 patients ( 11 %) 

in the metformin group had normal values tor vitamin B,1 at baseline and 

subnormal values at final visit compared to G patient$ with similar shifts in the 

placebo group. 

For serum folic acid levels. there was only a small difference between treatment 

groups and only one patteni on mettormin went from a normal value at baseline 

to a subnormal value at fir.al visit. 
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Table 72. u.s. Pha .. Ill Studlff: Serum Vitamin Bu and follc Acid Lents: 
summary of MeaM and Changes from BaHllne 

Follc Acid vn.m1n a,. 
(NR: 2.5-17 .D (NR: 200-'acJCI 

Study No. ng/mL) pt/mL/ . . . • 
87 .1[).41023 

Metfonnin 
Bueline MMl1 89 490 
FINAL VISIT .Q.9 ·105 

Placebo 106 514 
a...lineMeM +0.2 ~12 

FINAL VISIT 

87-20-e023 
Metfomlln 

a-&ineMeMI 10.6 55' 
FINAL VISIT +0.3 ·144 

Glyburidfi 97 522 
8-llneM-.n +0.6 +13 
FINAL VISIT 

98 535 
M9l+G!wtl ·0.2 ·138 

BuelinllMNn 
FINAL VISIT 

Table 73. U.S. Phase Ill Studlea: Serum Vitamin 812 and Follc Acid Levelr. 
SL1mm•ry of Shift Table• 

Follc Acid VIWnlln a,. 
Hormel Md/or NonMI srd/or 

hldy No. High to L- High IO Low 

87· 10-e023 
M91formln 1 ( < 1 %) 13 (11'11.) 
Pi.cebo 0 0 

17·2D-e023 
Metformin 0 15 ( 9'!.) 
G!wtluride 2 ( 1%) 1 (<1%) 
Met+Giwti 1 (< 1'11.) 11 ( 6"') 
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U.S. Study No. 87·2D 8023 also showed substantial differences between 

treatment groups for serum vitamin 812 levels. Fotic acid levels did not reveal 

svch differences (see intext Table 72, page 483) . 
• 

In the metformin group, the mean serum vitamin 812 level decreased from 554 

pg/ml at baseline to 411 pg/dl at final visit. with a mean change from baseline 

of -144 pg/ml. These data are consistent with data tor the metformin treatment 

group in the U.S. placebo-controlled study described above. 

In the metformin/glyburide group, there was a similar decrease; the mean serum 

vitamin 812 level went from 535 pg/ml at baseline to 401 pg/ml at final visit. with 

a mean change from baseline of -138 pg/ml. 

In the glyburide group. in contrast. the mean serum vitamin 8,2 level increased 

sllghtt9 fl'om 522 pg/mL at baseline to 541 pg/mL at final visit, with a mec.n change 

from t>asaline of + 13 pg/mL 

Thus. there were substantial differences among the trti..~ent groups at finat visit 

for serum vitamin B,2 even thoU(lh mean values remained with the normal range. 

Shift tables (see intext Table 73, page 4'83) showed that 15 patlenns (9%) in the 

mettormin group and 11 patients (6%) in the trietf.:>rmin/glyburide group had 

normal values for serum vitamin B,1 at baseline and low {i.e. below the normal 

range) at final viSit, compared to only one patient ( < 1 %) with simil!r shifts in the 
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glyburide group. These data support the trend toward lower serum vitamin 812 

levels in patients treated with metformin, either alone or in combination. In this 

study, there was no effect of any treatment on serum folic acid levels. 
. . . . 

While there appears to be an association between rnetformin and decreases in 

serum vitamin 812 levels. the data from these studies proVide no eVidence of a 

relationship of these decreases to plasma metformin levels. The apparent lack of 

any relatiOnsrup was confirmed by regression analysis of data for both studies 

(U.S. Study No. 87-10-6023, r2 <0.10; U.S. Study No. 87-20-6023, r2 <0.0117). 

Patients with Clinically Significant Abnormalltiea: Individual patients with 

clinically significant values for serum vitamin B,2 and folic aC'.id levels were defined 

as those patients with vitamin 812 levels <200 pg/ml and/or folic acid levels 

<2.0 ng/ml. 

-
In the U.S. placebo-controlled study (U.S. Study No. 87-1D-8023), 16 patients in 

the metformin group and two patients in the placebo group had clinically 

significant abnormalities tor serum vitamin 812 or folic acid. 

In the metformin group, 14 patients had serum vitamin B,2 levels <200 pg/ml at 

one or more study visits (Patients 1/14, 2/18, 2122, 3/12, 5102, 9/01, 9108, 9121, 

10127, 11/14, 12115, 12117, 12121. 13109). Of these 14 patients, one patient had 

an abnormally low baseline value and three others had values which could be 

02 000486 - 485 -



METFORMIN HYDROCHLORIDE UPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

considered •borderline• at baseline. No patients were anemic and only one 

patient (Patient 9/21) had a slightly increased MCV (101 fl). 

In the placebo group, one patient (Patient 5/11) had an abnormally low serum 

vitarnin 812 value at interim Visit 0.1 and Visit 9 (no baseline values available). 

Patient 7/07 had an abnormally low serum vitamin 8 12 value at baseline, which was 

confirmed on repeat testing and the patient was started on parenteral vitamin 812 

following a Schilling test. 

In the metformin group, two patients (Patients 6/01 and 10/28) had abnormally low 

serum tolic acid levels. Patient 10/28 also had ar. abnormally low value at 

baseline. There were no patients in the placebo group with abnormally low serum 

folic acid levels. 

In the U.S. active treatment comparison study (U.S. Study No. 87-2D-8023), 16 

pat1eA'6 ~n the metformin group. three patients in the glyburide group, and 17 

patients in the metfo:min/glyburide group had clinically significant abnormalities 

for serurr1 vitamin B,1 or folic acid levels. 

In the metformin group, 16 patients (Patients 1/32, 7!22, 10/10, 11/21, 11i26, 

12109, 12134, ;4126. 15113, 15120. 1s129, 11114. 11121. 18/06, 18/~a. and 211on 

had serum vita;nin 8 12 le·JF:ls <200 pg/ml at final visit. Of these 16 patients, six 

patients had baseline levels llf vitamin 812 that were "borderline• low and two 

patients (Patients 10/10 and 15/13) were diagnosed as having pernicious anemia. 
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In the glyburide group, two patients (Patients 16/08 and 17/24) had serum vitamin 

B,2 levels <200 pg/ml at final visit One patient (Patient 16/08) had a significantly 

lcw Vitamin 8 12 level at baseline (114 pg/ml) and the other with a •borderline• 

low level at baseline. . . . . 

In the metformin/g!yburide group, 16 patients (Patients 1/17, 2/11, 4/07, 4/21, 8/11, 

9108, 9/13, 9121, 11/19, 11124, 13120, 15/14, 15/25, 16/10, 20/11, and 21/24) had 

serum vitamin 8,2 leve!i. <200 pg/ml at final visit. Of these 16 patients, five 

patients had a significantly low vitamin 8 12 level at baseline and seven patients 

had baseline levels of vitamin 812 that could be considered •borderline• low. In 

addition, Patient 4/07 was noted to have a concomitant microcytic anemia Patient 

15/14 had increased MCV values (macrocytosis) throughout the study, including 

baseline. 

Serum Folic Acid: There were O patients in the metformin group, one patier:it 

(Patient 14/21) in the glyburide group, and one patient (Patient 18/11) in the 

metformin/glyburide group with serum levels of folic acid below 2.0 ng/ml. In 

neither case was the low serum folic acid level associated with low levels of serum 

vitamin 8 12 or any other clinically abnormal hematological finding. 
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2.8.6.7.7 Fasting Plaama Lactate 

U.S. Studies: Results for fasting plasma lactate levels for U.S. Phase Ill studies -are summarized in intext Tables 74 (means and changes from baseline) and 75 

(shift tables). page 492. 

In U.S. Study No. 87-10-6023, a comparison of mean values and change from 

baseline values for fasting plasma lactate of the metformin and placebo groups 

revealed no clinically significant differences between the treatment groups at final 

visit. In fact. mean fasting plasma lactate levels for the two groups remained 

essentially unchanged throughout the study: mean levels at baseline were 

1.41 mmoVL and 1.40 mmol/L for the metformin and placebo groups {Normal 

Range: 0.3-2.0 mmol/L). respectively, with mean change from baseline values at 

final visit of +0.04 mmol/L (metformin) and 0.00 mmol/l (placebo). 

. ~ ... . 

Shift tables supported the similarity of outcome for this paranif!ter in the two 

treatmert groups: 12 patients (9%) in the metformin group and 13 patients (9%) 

in the placebo group shifted from normal plasma levels of lactate at baseline to 

high values at final visit; and 12 patients (9%) in the metfonnin group and 12 

patients (8%) in the placebo g1oup shifted from high levels at baseline to normal 

levels at final visit. 
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In this study, there were no patients with fasting plasma lactate levels c:4 mmoVL. 

Furthermore, a plot of the maximum metformin plasma level vs. \he corresponding 

lactate level showed no evidence of a relationship. . .. . . 
In U.S. Study No. 87-20-6023, mean values and change from baseline va:ues for 

fasting plasma lactate also revealed no clinically significant differencGs a.mong the 

treatment groups at final visit. However, the metformin and metformin/glyburide 

treatment groups did show slight mean increases at final visit, in contrast to the 

slight mean decrease shown by the glyburide group. 

For the metformin group, mean fasting plasma iactate level increased slightly from 

1.47 mmol/L at baseline to 1.54 mmol/L at final visit, with a mean change from 

baseline of +0.08 mmol/L. 

For the metformin/glyburide group, the mean fasting plasma lactate fev~I 

increased similarly from 1.45 mmol/L at ba~eline to 1.51 mmol/L at final visit, with 

a mean change from baseline of +0.06 mmol/L. 

For the glyburide group, on the other hand. the mean fasting plasma lactate level 

decreased slightly from 1.45 mmol/L to 1.42 mmol/L at final visit, with a mean 

change from t:aseline of -0.01 mmol/L. 
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Shift tables showed that 21 patients (10%) in the metformin group and 22 patients 

(10%) in the metformin/glyburide group had normal (or low) values at baseline 

and high values at final visit, compared to 11 patients (5%) with similar shi~ts in the 
-

glyburide group. 

Patients with Clinically Significant Abnormalities: Fasting plasma lactate levels 

>4.0 mmoVL were defined as clinically significant. 

In the U.S. placebo-controlled study (U.S. Study No. 87-lD-6023), there were 

three patients meeting this criterion at one or more visits: one patient in the 

metformin group and two patients in the placebo group. In the metformin group, 

Patient 12/09 had moderately elevated plasma lactate levels at a number of study 

visits and a level of 4.0 mrnoVL at Visit 5. Levels of other electrolytes were within 

normal limits throughout the study. In the placebo group. Patient 1/19 had a 

plasma lactate level of 5.3 mmol/L at Visit 5 (possibly due to a. difficult 

venipuncture) and Patient 5112 had a plasma lactate level of 4.6 at Visit 7. For 

both patients, levels of other electrolytes were generally within normal limits 

throughout the study. 

In the U.S. active treat1T1ent comparison study (U.S. Study No. 87-20-e0'23), there 

were tour patients in th,9 metformin group, four patients in the glyburide group, 

and four patients in the metformin/glyburide group meeting the criterion for 

clinically significant abn.:>rmalities in fasting plasma lactate at one or more visits. 
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In the metformin group, four patients {Patients 6/35, 12134, 18103, and 1911'1) 

had higher than normal plasma lactate levels at a number of study visits and 

transient, abnormally high lactate levels (~4 mmoVL) at one or two visits. In the 

glyburide group. three patients (Patients 7/05, 10126, and 15/19) had tral'lsier1t 

levels of fasting plasma lactate that exceeded 4 mmol/l. In addition to these three 

patients. one patient (Patient 4/33) had repeatedly high lactate leveis witholJ', any 

knc~n etiology. In the metformin/glyburide group, three patients (Patient 2102, 

8109, and 12/14} had higher than normal plasma lactate lev<:!IS at a number of 

stucy visits and transient, abnormally high lactate levels (~4 mmol/L) at one or 

more visits; all three patients were well, however. 

There were no !nstances of lactic acidosis in either study . 
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. . .._ . 

T..,..74. 
Fall11g P' 1n11 Lacta•; Sun,,...v Of.._.. 

and a..nge. from a..11ne 
(All Studlu wl1h Avallllble Dela) 

LKtn 
Study No. (NR: G-2 mmol/l) 

17-10-8023 
Mlllfunnin 

S.•dlne Mean 
FINA~ VISIT 

P!Kebo 
~.MlirWMMn 
FINAL VISIT 

17-20-efn3 
Mcltormin 

Bcrllne Mwl 
FINAL VISIT 

Gly'-'de 
BuelirWMecn 
FINAL VISIT 

!ilct+Glyb 
Buclinelhal 
FINAL VISIT 

Tllble75. 

Full119 Plumll Leclak; 
Summmy of Shift T8blea 

1.41 
+0.04 

1.'ll 
0.00 

1.47 
+0.08 

145 
-0.01 

· (All Studl•• wllh Avcl'slllla Diits) 

Nonnll rntJ/or Hlgll to Nc-nncl 
St:.ldy No. Low to High 

...... ---------------------------·--~---------. 
'7·11M023 

11 Mtlfannln 
Plccebo 

17·21M023 
Mtlfwmln 
Glybwlde 
Mct+Glyb 

12 (ft) 
13 ( 9") 

21 (10%) 
11 ( 5%) 
22 (10%) 

• 492. 

12 ( 9") 
12(~) 

8 ( 4%) 
12 ( 6%) 
15 ('7%) 
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2.8.6.8 Summary of Other Safety Aaaeaament8 

2.8.6.8.1 Vital Signs 
' .. .. . 

In analyzing the pooled U.S. Phase Ill studies, generally, very few patients had 

clinically important abnormalities of vital signs at either baseline or final visit. 

Treatment g(oup differences were minimal. 

Individual patients with clinically significant abnormalities for vital signs were 

defined as those patients meeting one or more of the following criteria: systolic 

blood pressure s100 mm Hg, pu!se rate s55 or >100 bpm, and body 

temperature >100° F. 

In the U.S. placebo-controlled study (U.S. Study No. 87-10-6023) there were 28 

patients in tht~ metformin treatment group and 29 patients in the placebo group 

with clinically important abnormal values tor vital signs. Generally, these 

abnormalities were transient. However, there were several patients with 

consistently (tour or more measurements) low systolic blood pressure. Of these, 

three patients (P'atients 4/17, 10/2, 10/28) were in the mettormin group and eight 

patients (Patients 2120, 4/23, 5/13, 7/4, 813. 10/7, 10/12, and 12.'16) we:re in the 

placebo group. In addition, there was or.e patient (Patient 5/13) in thf$ placebo 

group with multiple (three or more) pul~e rate measurements of s55 'opm. 
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In the U.S. active treatment comparison study (U.S. Study No. 87-20-6023), there 

were 40 patients in the mettormin treatment group, 23 patients in the glyburide 

group, and 40 patients in the metformin/glyburide group with clinically important 

abnormal values for vital signs. As observed in the U.S. placebo-controlled study 

(U.S. Study No. 87-10-6023). these abnormalities were generally transient. 

However, consonant with the placebo-controlled study, there were several patients 

witii consistently (four <>r more measurements) low systolic blood pressure. Of 

these, one patient (Patient 418) was in the metformin treatment group, O patients 

were in the glyburide group, and three patients (Patients 3117, 10/5, and 14/23) 

were in the mettormin/glyburide group. 

There were also several patients with multiple (three or more) abnormal pulse rate 

measurements. Of the patients with three or more pulse rate measurement of 

>100 bpm, two patients (Patients 6125 and 9/27') were in the mettormin treatment 
• • ~ I 

group and one patient (Patient 16130) was in the glyburide group. Of the patients 

with three or more pulse rate measurement ~55 bpm, two patients (Patients 3/19 
• 

and 11 /22) were in the glyburide group and one (Patient 3/2) was in the 

mettormin/glyburide group. 
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2.a.e.a.2 Electrocardiogram (ECG) 
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A summary of pooled U.S. Phase Ill ECG data are presented in intext Table 76. 

page 496. 
' ... .. 

In U.S. Study No. 87-10-6023. 85% of the patients in the metformin treatment 

group versus 93% of the patients in the placebo group, had no significant ECG 

changes from baseline. There were 19 patients (15%) and 9 patients (7%) in the 

mettormin and placebo group, respectively, who had significant ECG changes 

from baseline. 

In U.S. Study No. 87-20-6023, 92% of the patients in the mettormin treatment 

group, versus 93% of the patients in the g!yburide group, versus 88% of the 

patients who received metformin + glyburide, had no significant ECG changes 

from baseline. There were 14 patients (8%), 13 patients (7%), and 24 patients 

(14::%) in the metformin, glyburide, and metfol'fTlin + g~/buride group, respectively, 

who had significant ECG changes froro baseline. These results were consistent 

with ECG results found for patients in U.S. Study 87-1C··6023. Moreover. both 

individual U.S. Phase Ill study results compared well to the overall ECG results 

found for the U.S. Pooled Phase Ill data analysis . 
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Tmble71. 

Sumrrwy of ElectrGC*clioglwn Aw.Ila 
U.S. PhaM Ill SIUdlea (Pooled) 

Study No. T,..biMll 

Mell'olmln 

Plecebo 

MOlfonnln 

Glyburldd 

Mclfontlln + 
GJyburtcle 

Mnlfomlln 
(Monothenlpy) 

Slgnlflc8nt CMnge 
From Bnnllne 

Yn No 

19 (15'11.) 110 (85'11.) 

9 ( 7"') 117 {93%) 

14 ( 8'11.) 169 (92'.\) 

13 I 7"') 175 (93%) 

24 (12"') 180 (&K) 

33 (11'11.) 279 (llll'llo) 
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2.8.6.9 Overdoaage 

The consequence of significant overdosage with metformin is overproduction of 
. ~. . 

lactate, with a risk of lactic acidosis, particularly it there is co-existent acute or 

chronic renal or hepatic damage (e.g., simultaneous ingestion of a nephrotoxin 

or acute alcohol intoxication). 

In contrast to potential overdosages with either oral sulfonylureas or insulin, when 

metformin has been consumed in excess (without simultaneous ingestion of other 

glucose-lowering agents), plasma glucose levels do not decrease to hypoglycemic 

levels, either in diabetics or non-diabetics even with plasma metformin levels as 

much as 80 or more times the usual therapeutic range. 

Cases of intentional overdosage with metformin, reported to Lipha S.A. through 

post-marketing S;Jrveillance, are summarized in tabular form in Section 8.92:1.1. 

There were 14 cases occurring in France since May, 1984 and one case reported 

from Germany, occurring in 1980. (See Section 8.8.16, for narrative summaries 

of these cases). 

The amount of metformin ingested vaned from an unk11own quantity (or even 

Questionable ingestion of metformin) to a maximum of 76.5 g. as a single dose. 

Ten of the 13 patients (for whon1 the information was available) had taken other 

drugs, 1n addition to metformin. 
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Outcome information was available on all fifteen patients. Twelve of the 15 

recovered without sequelae a11d the other three patients dieci, ~II with severe 

acidosis at presentation (one of whom did not have detectable levels ol nietformin 

in plasma). 

For one patient. no information is available, except that he "recovered'·. Of the 

remaining 14 patients, six patients were asymptomatic at the time they were 

assessed and all these patients had an uneventti.;! recovery. None of these 

patients had evidence of lactic acidosis. Of these six, five among five for whom 

plasma mettormin levels were available, had levels which were within the expected 

therapeutic range for metformin and not consistent with metformin accumulation 

(i.e .. <5 mg/L). 

Three patients presented with mild to moderate gastrointestinal or CNS symptoms. 

All thcee.had significantly elevated plasma metformin levels (67.7, 63.3 and 40 

mg/L. respectively). All three had arterial pH levels of 7.36 and were considered 

to have mild to moderate lactic acidosis, with lactate levels. respectively, of 5.8, 

4.2 and 31.3 mmoVL. All three patients recovered completely. with a therapeutic 

approach consisting of correction of electrolyte problems. gastric lavage, induced 

vomiting, etc. 

Four patients presented in a comatose state. two most likely on the basis of 

hypoglycemia. (NOTE: Both of these ;Jatients had also taken the sulfonylurea, 
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glibenclamide, in excess). One patient, with a plasma glucose level of 25 mg/dl, 

had no detectable mettormin in the plasma and had no evidence of lactic 

acidosis. The other patient had a very elevated plasma metformin level of 35.1 

mg/L but only slight plasma lactate increase (5. 7 mmol/l) and no available filH 

determ1nat1on. Plasma glucose level was 34 mg/dl. Both of these patients 

recovered. the latter patient having hemodia!ysis, in addition to correction of 

glucose abnormality and ant1-beni:odiazepine treatment. 

The· two other comatose p2.tients we1 e most likely comatose from causes other 

than hypoglycemia. Both were severely acidotic (arterial pH of 6. 75 and 6.8. 

respectively) and both had a fatal outcome. 

Of the 11 patients for whom this information was available. eight were diabetics 

and three were non-diabetics. Among these three non-diabetle!, plasma glucose 

levels were normal in all. For two of the three, plasma metformin levels were also 
• 

<lVailable: C:ise #612, with a markedly elevated plasma metformin level (63.3 

mg/L), t-,ad a plasma glucose level of 114 mg/dL; Case #1191, had a plasma 

mP~iormin level within the therapeutic range (1.99 mg/L) and had a "normal" 

plasma glucose level. as measured by a qualitative method. 

Among the eight known diabetic patients. plasma glucose levels were available 

1n five, with two patients having glucose levels i:i !he hypoglycemic range (the two 

cases mentioned above). Both had also ingested excessive quantities of the 
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sulfonylurea glibenclamide. i:ase #614, with a plasma glucose of 25 mg/dl. as 

previously noted, had no detectable metformin in plasma and Case #7"3. with a 

~lasma glucose level oi 34 mg/dl, had a very elevated plasma metformin 1eve1 

(35.l mg/L). but admitted to ingesting 450 mg of glibenclamide (in addition to 76.5 

g of metformin). 

Since metformin is not protein-bound and is dialyzable, therapy of contirmed 

overdosage with metabolic manifestations should include hemodialysis. Larcan 

e~ al, in 1981 . reviewed their experience from 1976-1980 in the treatment of 31 

cases of lactic acidosis of \J1verse etiology with hemodialysis, using a 

polyacrylonitrile membrane. Two of these cases were due to voluntary rnetform1n 

overdose. Both patients overdosing on metformin had extremely elevated plasma 

metformin levels (85 and 65 mg/L). Both patients presented with acidosis. with 

arterial pH of 7.24 and 7.21 and plasma lactate levels of 12.2 and 12 mmol/L. 

Both· patients recovered without sequelae. Tne first patient. with normal renal 

function, who had taken 15 g of metformin as a single dose. along with 

phenobarbital and belladonna, was successfully treated with intermittent 

hemodialysis over a 24 hour period, using a bicarbonate bath. The second 

patient. a 56 year old female diabetic witl chronic renal disease and a history of 

psychiatric problems, had to be int&rmittently hemodialyzed ovor 68 hours prior 

to satisfactory recovery. 
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The authors pointed out that t'eatment .Jf lactic acidosis, of any cause. with 

dialysis is the best approach, since correction of fluid, electrolyte and acid-base 

problems can take place without the same risk of fluid overload as may occur with 

att~mpts at alkalinization by administration of corrective intravenous solution$. 

This 1;; particularly important in this gravely ill population. since renal function is 

often compromised. Furthermore, dialysis permits the removal of acidic ions. 

including lactate (small-sized molecules, which are readily dialyzable) and, in the 

case of lactic acidosis associated with toxic accumulation of a product such as 

metforrnin, simultaneously permits the removal of the product. 

They also pointed out. however. that not all forms of dialysis are <?quivalent. For 

example. peritoneal dialysis does not permit a clearance rate sufficiently high to 

keep pace with the production rate of lactate or other acidic molecules and. 1n 

cases of lactic acidosis secondary to drug ingestion, may not remove the etiologic 

agent (e.g., metformin, in the present discussion) with sufficient rapidity. They 

recommended hemodialysis with a polyacrylonitrile membrane (membrane with 

high permeability for small and medium-sized molecules) for lactic acidosis 

occurring in diabetics treated with mettormin, whenever possible proc:uct 

accumulation is suspected. 
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The following conclusions can be drawn regarding metformin overdosage: 

• The only severe potential consequence of metformin overdosage is tactic 

- acidosis. 

• Metformin, water-soluble and of low molecular weight, is readily dialyzable. 

Clearance of metformin via dialysis is relatively dependent on 

hemodynamic status but may be as high as 170 ml/min. Metformir. can be 

measured in body fluids and dialysate, with a highly specific and sensitive 

HPLC methoe. Metformin accumulation is confirmed by plasma metformin 

levels >5 mg/L (usual therapeutic levels in plasma are <2 mg/L. with tower 

levels in red blood cells). 

• In suspected metformin overdosage, monitoring of plasma (and 

• . ~erythrocyte) rnetformin levels is recommended. Mettormin may also be 

measured in dialysate. 

• In suspected metformin overdosage, asymptomatic patients with normal or 

near-normal arterial pH and lactic acid levels are very likely to recover with 

only conventional techniques of overdosage treatment (e.g.. gavage. 

induced vomiting. fluid replacement, etc., as indicated). 
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• In suspected mettormin overdosage, patients presenting with mild acidosis 

(arterial pH > 7.2) and minimal symptoms, but with evidence of excessive 

metformin in plasma (>5 mg/L). are likely to recover. but hemodialysis 

shouid be considered. . ... . . 

• In suspected metforrnin overdosage, patients presenting w;th coma and/or 

severe acidosis (arterial pH <7) and lactate accumulation. have a more 

guarded prognosis, particularly if there is evidence of hepatic iniury, and 

hemodialysis should be promptly instituted. Under such circumstances. 

coma due to hypoglycemia should be excluded (due to concomitant 

ingestion or use of other glucose-lowering agents such as sulfonylureas). 

although metformin alone, even in markedly excessive quantities, dces not 

cause hypoglycemia. either in non-diabetics or diabetics. 

• Currently, hernodialysis is recommended for treatment of confirmed 

metformin overdosage (or when a high level of suspicion of such 

overdosage exists). since this technique permits treatment of lactic acidosis 

(removes lactate and other acidic ions). removal ot excess mettormin and 

allows correction of fluid and electrolyte imbalance. Hemodialysis should 

be continued until clinical and hernodynamic stability is achieved and, 

ideally. until metformin levels in red blood cells are in the usual therapeutic 

range (<2 mg/l). Premature termination of hemodialysis may result in 

relapse. 
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2.8.6.10 Drug Abuse Potential 

Giucophagee (brand of metformin hydrochloride) possesses no pharmaco-. 
dynamic properties, either primary or second:iry, which could be construed as 

conferring on it the potential for abuse as <• ;ecreational drug. Metformin h<..s 

displayed no addictive liability or habit-forming activity in over thirty years of 

worldwide marketing experience. Consequently, no prospective studies were 

undertaken to further explore this property and the drug is not being proposed for 

scheduling as a controlled substance. 

.. . .... 
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2.8.6.11 Relevant Safety Issues 

2.8.6.11.1 Lactic Acidosis 
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. .. . . 
Lactic acidosis 1s appreciated as a safety issue for metformin. 

Metformin is distributed to the main tissues involved in lactate metabolis n. 

especially the intestine, kidney and liver. Therapeutic dosages of metformin rnay 

cause a small rise in blood lactate concentrations. This is mainly evident 

postprand1ally and the rise in blood lactate is usually <2 mmol. Thus, '.>lood 

lactate concentrations generally remain within the normal physiological ra ige. 

Recent chnical and animal studies suggest that the small ris13 in blood lactate 

during metformin therapy is due to a riet increase in lactate production ,'ram the 

splanchnic bed. Therapeutically relevant concentrations of metforrni11 do 'lot. 

increase lactate production by various non-splanchnic tissues. including muscle. 

fat. skin and brain. Animal studies have provided evidence. however. that 

metformin promotes net production of lactate by the i!"ltestine in both the basal 

(1nterprandial) and postprandial states. Under normal physiological co~ J1tior.s 1n 

the basal state. the liver is a net extractor of lactate. This limits the amount of 

extra-intestinally derhtel1 lactate that gains access to the systemic circulation, and 

restricts excursions of venous blood lactate concentrations. When the liver is 

confronted with raised lactate and glucose concentrations in the postprandial 
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state, the liver is not able to sustain net lactate extraction. This accounts for the 

postprandial nature cf the rise in blood lactate. In vitro studies wit.h animal tis:.;ues 

havejndicated that metformin concentrations in the upper therapeutic range and 

above may cause some increase in hepatic lac+.ate productic11. out serious 

increases in hepatic lactate production only occur at inordina~ely raised metformin 

concentrations (as might be present with overdosage or metformin accumulation 

with renal failure) and in the presence of other complicating factors such as 

hypoxia or alcohol. 

lactic acidosis is a metabolic acidosis characterized by raised arterial blood 

lactate (e.g .. >5 mM), reduced arterial pH (e.g .. ~pH 7.25). and an increased 

anion gap (e.g .. [Na ·1 · [Cr + HC03] > 15 mEq/L). Presenting clinical symptoms 

are usually nonspecific. but typically include hyperventilation. malaise and 

abdominal discomfort. There can be many different causes of lactic acidosis. . ~ ... . 
Most commonly (type A lactic acidosis), there is severe tissue hypoxia due to 

cardiac or respiratory failure. septicemia or shock. Much less freql.lently (type B 

lactic acidosis). tissue hypoxia is not implicated, and the cause may be liver 

disease, renal tubular malfunction, malignancy, diabetic ketoacidosis, alcohol· 

induced acidosis or exposure to chemical toxins or a drug overdose. The 

occurrence of type B lactic acidosis among the non-diabetic population, and 

among patients with NIDDM not exposed to biguanides is descnbed as rare, tlut 

a reliable quantification is not available. Both type A and type B lactic acidosis 

carry a high risk of mortality. 
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Metformin-associated lactic acidosis (MALA) belongs to tlie type B category of 

lactic acidosis. 

I ... o • 

Type 8 lactic acidosis in general, and MALA in particular. are rare. The estimated 

overall incidence of MALA is in the region of 0.03 cases per 1000 patient-years of 

metform:n treatment. Mortality risk is about 50%, giving an overall mortality rate 

of about 0.015 casi~S per 1000 patient-years. 

The incidence and mortality risk of MALA are at least an order of magnitude lower 

(10- to 20-fold lower) than for phenformin-associated lactic acidosis (PALA). The 

incidence and mortality risk of PALA were. respectively, estimated to be in the 

range o~ 0.25 to 4 cases per 1000 patient-years (incidence) and 0.125 to 2 

fatalities per 1000 patient-years (mortality), compared with the previously noted 

estimates of 0.03 cases per 1000 patient-years (incidence:) and 0.01S fatalities per 

1000 patient-years (mortality) for MALA. 

The ability to predict patients at particular risk of MALA is much greater than for 

PALA. Metformin is more rapidly and more predictably eliminated than 

phenform1n. Metlormin is not metabolized. whereas there is geneh~ variability in 

the i:apacrty to metabolize phenformin. Other important differences between 

metformin and phenformin are now established Which emphasize, at both a 

structural a'.1d functional level. that the two drugs must not be confused . 
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These include the following key differences: 

• _ different structural organization (protonation site, cyclical formation and 

planar configuration; phenformin ha~ greater hydrophobicity and greater 

tiphophilicity); 

• differences of membrane binding (positioning within membrane; greater 

binding affiniftf for phenformin); 

• different potency of effects on mitochondria (electron chain 

conductance. ATP production, redox state disturbed by phentormin); 

• different concentration in muscle (relatively higher for phenlormin); 

• different fate of glucose metabolism in muscle (greater propensity for 

lactate production with phenformir1); 

. ~ . 
• different metabolism (phenformin metabolism with variable efficiency, 

metformin not merabolized); 

• different protein binding (phenformin circulates partly protein bound); 

• dif.'erent elimination characteristic:. (less rapid and less predictable with 

phenlormin); 

• different incidence of lactic acidosis (10- to 2(}.fold higher with 

phenformin). 
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It is worthwhile considering some of the more recent information on MALA. Based 

on the careful review contained within this NOA. it appears that the total number 

of known cases worldwide of MALA during the twenty year period 1972 through 
. .. . . 

1992. although varying somewhat by source and author. is approximately 150·200 

cases. Total worldwide incidence is not known. 

The period following 1977 is more useful in assessing incidence, owing to growing 

recognition of MALA following withdrawal of phenformin from the market; the 

availability of a new blood test for measurement of lactate levels; and more 

widespread measurement of blood metformin levels. 

In various countries. at varyi;ig time periods. ttie incidence of MALA has varied 

from zero to 0.084 per 1000 patient-years (see intext Table 77, page 511). 

The most recent and largest set of data are from France. where metformin is rflos.t 

widely used and reporting of toxic effects of drugs is mandatory. These data 

comprise almost 2.5 million patient-years of treatment and 73 cases of MALA. The 

incidence of MALA in tl1is group was 0.03 per 1000 patient-years (France. 

1984-1992). within the range of other countries. The mortality rate in France 

during the 1984· 1992 period averaged 0.013 per 1 GOO patient-years (33 of the 73 

cases or 45%). An overall mortality rate from all sources worldwide is 

approximately 50%, with variations in different countries and at different time 

periods ranging from zero to 63%. 
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It is important to note that metformin concentrations have not been measured in 

many diagnoses of MALA, and clinical information is often i11sufficient to assess 

other potential causes. Thus. the figures provided in intext Table 77 include 

rept>rted cases of lactic acidosis in patients receiving or purporting to receive 

metformin, irrespective of whether the diagnosis could be substantiated. The 

figures cited herein for MALA, allowing for under-reporting and other uncertainties. 

contrast strikingly with the incidence of phenformin-associated lactic acidosis 

(PALA). The incidence of PALA estimated by the FDA in 19n, varied from 0.25 

to 4.0 cases per 1000 patient-years. Thus, the reported incidence of PALA was 

considerably much greater than for MALA. With a mortality for PALA of 

approximately 50% (the same as with MALA), the incidence of death for PALA 

ranged from O. 125 to 2.0 per 1000 patient-years. It does not seem possible to be 

more precise than this. There is no reason to believe that reporting was either 

more or less accurate with phenformin as compared to metformin. The 

oompar.ative safety of metformin compared with phenfonnin is clearly 

distinguishable and is considered in detail within Section 8.8. 13.1. 7 of this NOA. 

(NOTE: Section B.8.13.1 considers the topic of Lactic Acidosis in great detail, 

including in-depth comparison of metfonnin and phenformin). 
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Coumry 

U.K. 

Switnrt.nd 

Sweden 

C•nad• 

France 

Table 77. Reported lnctdence and Mortality Risk of 
Metformln-assoclated Lactic Actdoala (MALA)9 

lncid..,ce MoNlity 
Appro1intmt• ol Rmte 

v ..... numbers ol ToUllC- c-. (l.U.I c .... 
pmtienl·y ..... (nonfmtllVr.tal) per 1000 per 1000 
of trutment pmllenl· pmtienl· 

~ 
,_.., 

1976-1986 400,000 11 (417) 0027 0 017 

1972-1917 :?9.800 2(2/0) 0067 -
1972-1981 63.500 7(512) 0084 0.024 

1987-1991 100,100 3 (1/2) 003 002 

1972-1982 56.000 0 0 0 

1984.-1992 2.476,061 73(40/33) 003 0 013 

• Data in this table derive from the following sources: Campbell 1985 (260). Wiholm and 
Myrhed (289). Bailey and Nattrass 1989 (305). Berger 1985 (306). Cohen 1979 (311 ). Lucis 
1983 [312). Campbell 1984 [313), and The French National Drug Adverse Effect 
Surveillance Commission. 1985-1991 (Reference numbers for Item 8). • 

With growing usage of metformin in most countries since the 1970s and with 

increased awareness of the lactic acidosis issue, the trends in incidence and 

mortality are unportant to assess. In France. the incidence has been remarkably 

constant. at approximately 0.03 cases/1,000 patient-years, tor each year from mid· 

1984 through 1992 (French National Adverse Effect Surveillance Commission. 

1984-1992). The mortality rate tor this same eight and one-half year period was 
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somewhat more variable (see below), ranging from 0.005 to 0.02 cases per 1,000 

patient-years, but. as can be seen below, no upward trends in either incidence or 

mortality in France are apparent: 

Reporting Period 

May 24, 1984 through June 30, 1985 

July 1, 1985 through June 30. 1986 

July 1, 1986 through June 30. 1987 

July 1, 1987 through June 30. 1988 

July 1, 1988 through Dec. 31 , 1989 

Jan. 1 . 1990 through Dec. 31 • 1990 

Jan. 1, 1991 through Dec. 31, 1991 

Jan. 1. 1992 through Dec. 31 . 1992 

. . ... . 

Total Ca1e• of 

MALA/Fatal Ca•e1 per 
1,000 Patlent-Yeare 

0.04/0.02 

0.03/0.008 

0.02510.017 

0.038/0.011 

0.0X.!10.014 

0.(131?.10.019 

I} 'J",Q/0.07 5 

0.017/0.005 

In the 1993 publication of Wiholm and Myrhed (v1Vision of Drug Epidemiology, 

Information and Inspection, Medical Products Agency, Uppsala, Sw&den and 

Karolinska lnstiMe), it is noted that the reported incidence of acidosis and lactic 

acidosis occur!'ing in patients taking mettormin is decreaSing in Sweden. declining 

from 0.15/1,000 patient-years during the period 1972-1981 to 0.024/i ,000 patient­

years during 1987-1991. This decline has been attributed (at least in part) to the 

use of loll'-.1r average daily dosages of mettormin and to restrictions on its use in 

the very elderly. 
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Thus. in those countries where reliable data on drug exposure and post-marketing 

surveillance are available. the frequency of known cases of lactic acidosis has not 

increased over time and With usage, but has either remained constant or declined . 
. . . 

It 1s noted here again that there were no cases of MALA during the conduct of 

studies reported on in t11is NOA. including the U.S. Phase Ill and related U.S. 

studies (clinical pharmacology and pharmacokinetic), or the non-U.S. studies 

(both Categories II and Ill and including two large Phase IV studies). 

Considering further the pathophysiology of MALA, it should be noted that virtually 

all cases of lactic acidosis, of any etiology. appear to involve a combination of 

increased production and decreased utilization of 1ac.1ate. As discussed above, 

In individuals with normal hepatic and renal function, the hyperlactatemic effect 

of metformin is modest. In the absence of other functional or pathological 

disorders. the elevations of blood lactate appear to be insufficient to cause lactic 

acidosis. Some additional condition, disturbance or disorder is apparently 

necessary to induce acidosis, either by increasing metformin blood and tissue 

levels, by an augmentation of the hyperlactatemic effect of the drug. by further 

alte1c:.tions in cellular redox state, by inability of the liver to adequately extract 

lactate or by increased hepatic (or other tissue) lactate production. In fact. some 

of these conditions are capable of causing lactic acidosis by their direct effects 

on cellular metabolism 1n patients not receiving metformin. 
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Almost all known cases of MALA have been accompanied by concomitant acute 

or chronic illness, multiple medications which may impact upon remll 

h.emodynamics r,; metformin disposition. or otrer conditions in which the drug is 
. 

clearly contraindicated. From anal·ys1s of published or reported cases. the most 

commonly overlooked or disregarded contraindication is renal dysfunction, acute 

or chronic. 

Based on review of the literaiure as well as cases of MALA reported during post· 

marketing surveillance, the most frequently encountered disorders which may 

predispose or contribute to MAU\, either as preexisting conditions or which 

appear during treatment, are as follows: 

1 . Renal failure, due to acute or chronic renal disease or renal 

functional impairment resulting from a variety of causes, including 

.. . ... circulatory failure, the administration of intravascular radiocontrast 

media while metformin treatment continues, nephrotoxic drugs 

concomitantly administered with mettormin, and dehydration 

resulting trom vigorous diureSis. inadequate fluid intake and vomiting 

and/or diarrhea associated With acute illnnsses or other conditions. 

2. 1m,,.ired liver function. a.cute or chrome. 

3. Hypoxia, acute o' chronic, of any cau~e. including serious 
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cardiovascular disease, cardiopulmonary insufficiency, myocardial 

or peripheral infarction, shock, severe infections, septicemia, other 

complications of diabetes and severe trauma.· 
. .. . . 

4. Alcoholism. acute or chronic. 

Multiple disorders. inc!ud!ng those listed above, are characteristic of diabetic 

populations, and appear in various combinations. Although this multiplicity might 

result in more profound effects on lactate metabolism, any one of these conditions 

may suffice to elicit or contribute to lactic acidosis in patients receiving metformin. 

Whether these disorders are considered as causal, contributory or predisposing 

to the development of MALA, they may convert an innocuous hyperlactatemic 

state into a critical one. 

In addition to a thorough review of 95 published cases of MALA (which have been. 

carefully scrutini:.3d to identify cases which have been published in more than one 

report), Item 8 provides detailed information on the 73 cases of MALA reported to 

tt1e French National Adverse Effect Surveillance Commission from 1984 through 

1992, as noted above. 

Frcm an analysis of these 73 cases from France, thE. following gel"eral statements 

can be made: The average age was 66 years (range. 42 to 87 years). with almost 

40% of casas occurring in patients > 70 years of age. Forty patients were female 
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and 33 were male. On average, patients were taking 3.5 concomitant medications 

(range: 0 to 11). Seven cases followed an intravascular radiocontrast study 

(preceding which, metform1n had not been discontinued). All patients had 

-associated acute or chronic ill:iesses. Fifty-five patients (75%) nad acute or 

chronic renal insufficiency at presentation, among which 11 nad both hepatic and 

renal problems. Seven additional oatients had \:r;ute or chronic hepatic 

decompensation, without apparent renal problems. Thirty-one patients (42%) had 

chronic cardiovascular disease. frequently in association with acute or chronic 

renal dysfunction. Four patients had chronic pulmonary disease or acute 

respiratory insufficiency. 

Thirty-three of the 73 cases (45%) had a fatal outcome (although two of these 

patients had recovered from the lactic acidosis and died of other intercurrent 

illness). The average age of those patients who died was 70 years. Six :>f the 

d~att!S' were assessed as being unrelated to the adverse event. Fifty-three of 73 

patients (68%) had measurements of plasma metformin levels (metformin levels 

in erythrocytes were also measured on occasion). Thirty-four of the 53 (64%) 

patients had metformin levels ~5 µg/ml(i.e .• abnormally elevated) and 28 of the 

53 (53%) had metformin le::vels ~ 1 O µg/ml. Nineteen of the 53 patients (36%) in 

whom measurements of plasma metformin levels were made had eithe• non­

detectable plasma levels or levels that were within the expected therapeutic range. 
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It can be further said, upon reView of the published literature and the reported 

cases of MALA from post-marketing surveillance, that in probably every instance, 

a fundamental error in clinical judgement was made: that is to say, metformin was 
. .... . . 

administered in conditions/circumstances known to be contraindicated to its use. 

The fact that these reports contain instances in which patients with acute renal 

failure and anuria or patients on peritoneal dialysis or awaiting renal transplant 

continued to receive metformin illustrates how profound the errors can be. 

The sa,..,e conclusions have been drawn by Hermann and Melander, Bailey, Luft 

et al and Campbell, based on their respective reviews of the literature (see Item 

8 reference numbers 20, 190,258,260). 

Furthermore. criteria for the diagnosis of MALA have not been consistently 

applied, and clinical information is often incomplete. in many instances lacking 

measurement of plasma metformin concentrations. Moreover, as noted ab'bve. 

the background incidence of lactic acidosis in diabetes mellitus is not accurately 

established, and diabetics are at greater risk tor lactic acidot>is of otner etiologies 

(type A lactic acidosis). such as cardiovascular collapse and septicemia. Thus. 

it is likely that a proportion of cases of lactic acidosis attributed to metformin 

result, in fact. from other causes. 

In this regard, !'Jf particular interest is the observation that in studif!S in which 

sufficient data are available. a proportion (up to 30%) of patients wit:i MALA had 
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metformin plasma concentrations within the therapeutic range ( <5 µg/ml) or 

which were undetectable. The consistency with which at least some patients with 

tti_ese characteristics are found in a variety of reviews indicates that attribution 

-cannot be made to faulty clinical judgemen~. improper techniques or laboratory 

errors. 

Several explanations have been offered: failure of compliance by patieiits to 

therapeutic directions; a prolonged interval between the last dose of metformin 

and blood sampling; failure to exclude ketoacidosis and erroneous diagnosis of 

lactic acidosis. To this must be added, erroneous diagnosis of MALA. 

To clarify this situation. Lambert et al conducted a prospective study of 20 

metformin-treated diabetic patients with hyperlactatemia and a serious acute 

condition (coma. shock, respiratory distress. anuria). Two groups could be 

di!>tin~ished: 

1. Group 1: Seven patients had clas.sical features of MALA: high 

blood lactate concentrations, high pla$ma mettormin concentrations 

and, with one exception (a patient who had been rehydrated), a!I 

had evidence of renal impairment as indicated by an elevated blood 

urea nitrogen. Acute renal failure was the predominant renal 

disorder. The authors ascribed the clinical condition of these 

patients to metformin treatment error or to reduced renal excretion 

of metformin. 
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2. Group 2: Thirteen patients did not fully comply with the classical 

pattern of MALA, as seen in Group 1. That is, none of the patients 

had elevated plasma metformin levels (the levels were near zero in 
I ~ • .. 

five patients). Three of the 13 patient!? had normal or modestly 

elevated blood urea nitrogen levels. High blood lactate levels were 

found in nine patients and modest elevations (below 6 mmol) were 

present in four. Lambert et al attributed the hyperlactatemia in this 

group to serious hypoxic disorders: hemorrhagic, toxic/infectious 

or post-operative shock, hypoxic bronchopr.eumonia, hyperosrnolar 

coma, evolving ketosis or an acute complication of c~1ronic 

alcoholism. 

The role of metformin, if any, in the pathogenesis of lactic acidosis in these Group 

2 patients was not (and is not) clear, but Lambert et al suggest that thE: drug 

pl.:iyed no role whatsoever. These authors concluded that hyperlactatemi.a·m~y 

result from renal failure and metformin retention (Group 1) or to tissue tiypcxia 

caused by serious clinical disorders (Group 2). According to La1Tibert et al, the 

use of mettormin therapy would not add any significant risk in Group 2 patients 

in whom lactic acidosis is attributed to hypoxia. The finding of normal or ver1 low 

levels of mettormin is offered as support for this interpretation and further 

substantiated by the lack of clinical benefit derived in this group by removal of 

metformin from the blood by dialysis (see -efere;1ce 265, :03m 8). 
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If the presence of normal plasma 'evels of metformin does not incriminate this 

drug in the genesis of lactic acidosis in these circumstances, it may well be that 

a . considerable proportion of patients alleged to have MALA have not been 

-correctJy diagnosed. This interpretation n:iust cast serious doi.;bts about the 

reliability of many previous cases of MALA in which the cause was attributed to 

metformin. The study by Lambert et al further serves to highlight that diabetics 

develop lactic acidosis for reasons other than metformin. 

Furthermore. if we consider the other currently a\lailable oral anti-diabetic agents 

in the United States. namely, the sutt.'.)nylureas. it should be noted that they also 

carry a liability. That is. the risk of inducing hypoglycemia, which is sometimes 

fatal. Metformin does not car;y the risk of hypoglycemia. 

Data collected over a period of 25 years {1960-1984) in Switzerland, in obese and 

nbn-61'.lese patients with NIDDM, and analyzed by Berger in 1986, have indicatad 

that the incidence of serious hypoglycemia with suttonylureas is greater than the 

incidence of lactic acidosis in patients receiving metfcrmin, but the mortality risks 

of the s1.1lfonylureas and metformin, for these respective side-effects. are almost 

identir..al. The incidence of hypoglycemia in Switzerland by drug. in order of 

frequency, was: 

glyburide 

chlorpropamide 

0.38/1 .000 treatment-years 

0.34/1,000 treatment-years 
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glipiZide 

tolbutamide 

0.15/1,000 treatment-years 

0.0111.000 treatment-years 

The average mortality risk due to hypoglycemia, considering all of the above 

sulfonylurees together, was 0.020/1,000 patient-years over this 25-year time period 

and showed no tendency toward reduction in incidence (see Ref. 306, Item 8). 

This compares with a mortality risk from lactic acidosis, in the same population 

over the same period of time, for metfo.rmin of 0.024/1,000 patient-years. 

lr1 a separate analysis of glibenclamide and metformin from Swedish data, during 

the period of 1972-1981, Campbell (Ref.260, Item 8) reported that the incidence 

of serious hypoglycemia with glibenclamide was 0.19/1,000 treatment-years, 

compared with an incidence of MALA of 0.084/1,000 treatment-years. Although 

the incidences were quite different, the relative mortality risks of the two drugs 

were not significantly different: 

glibenclamide 

metformin 

02 000522 

0.032/1,000 treatment-years 

0.024/1,000 treatment-years 

• 521 • 



METF()RMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

Despite different mechanisms of action and safety profiles, the mortality riisks of 

the sulfonylureas and of metformin are virtually the same, although the reasons 

d!ffer: mettormin alone does not induce hypoglycemia-it is an anti-hyperglycemic 

drug; and sulfonylureas are not recognized. as a cause of lactic acidosis. 

In addition to mortality risks there are other simiiarities. The predisposing factors 

for development of hypoglycemia with sulfonylureas in many respects resemble 

those for metformin and lactic acidosis: renal disease, hepatic disease, 

cardiovascular disease, intercurrent illness and possibly age. 

It cannot confidently be said of metformin, as was the case with phenformin, that 

the relative frequency of lactic acidosis (the only possible serious adverse event 

with metformin use) • ... is considerably higher than that being reported for any 

other treatment for diabetes .. • (see Ref. 304, Item 8). 

11 • .. • 

- 522 - 02 000523 



METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

2.8.6.11.2 Hypoglycemia 

Metforrnin, at therapeutic doses and even at greatly increased doses. when used 

alone. is not known to cause hypoglycemia in man ~n the absence ol anothe'f 

antidiabetic drug or ot'ier agent that, in and of itself, can cause the lowering of 

blood glucose by itself. Thus. hypoglycemia is not a safety problem with 

mettormin monotherapy. 

Hypoglycemia due to sulfonylureas (or insulin) i.s a well appreciated safety risk of 

these drugs. worldwide. Fundamenta! differences in the mechanism of action of 

metformin compared with these other antidiat:.etic drugs account for the fact that 

metformin alone does not cause hypoglycemia. 

However. because L1e use of mettormin in CC)mbination with sulfonylureas for non­

insulin-dependent diabetes is also an important aspec.'t of this NOA submission. 

the potential fo1· developing hypoglycemia is addressed in ttiis section of the NOA. 

based largely on the clinical experience comprising the NOA data base. 

Of drugs used for the treatment of non-insulin-dependent diabetes. S!Jlfonylureas 

stimulate insulin release. at least during the initial months of therapy, and this is 

heid to be the main mechanism through which these agents maintain their blood 

glucose-lowering efficacy. Sulfonylureas may also potentiate certain actions of 

insulin. and exert some separate effects which can lower glycemia (e.g .. a direct 
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anti.gluconeogenic effect on the liver). Whatever the mechanism(s) of action are, 

it is wea recognized that the sulfonylureas can cause hypoglycemia and that it can 

~ccur fairly often with standard doses of oral sulfonylurea agents. In an excellent 

bne1 review. Femer and Neil pointed out that in one large series of patients. the 

highest incidence of hypoglycemia occurred in p2tients taking glyburide, followed 

by (in order) clilorpropamide, giipizide, and iOlbutamide. The risk of sulfonylurea­

induced hypoglycemia increases with age and with concomitant use of aspirin. 

f}-blockers. and sulfonamide antibiotics. In some patients taking chlorpropamide 

or glyburide, hypoglycemia may be prolonged and fatal cases have been reported 

even with very low doses of these 8'f)ents. 

In contrast to sulfonylureas. mertormin does not stimulate insulin release. and 

metformin does not raise plasma insulin concentrations. Indeed. metformin may 

actually reduce the day-long plasma insulin profile in hyperinsulinemic patients. 

• • ... j .. . . . 
In tact, because of its multifactorial mechanism of action, metformin may well offer 

a built-in safety net to counter hypoglycemia through the prodUdion of lactate by 

the intestine, which provides an extra substrate to help maintain gluconeogenesis. 

Aside from antidiabetic agents, other drugs also can exert a hypoglycemic effect, 

particularly when taken in excess and in the absence of an exogenous supply of 

g1ucose. Alcohol itself can cause hypoglycemia and it can do so to an even 

greater extent in people with diabetes who use insulin or sulfonylureas. Of 
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interest, Hermann t-.;;.s reported that alcohol can even potentiate the blood 

glucose-lowering effect of metformin. Thus, a number of medlca! conditions and 

chemical agents can cause hypoglycemia by decreasing blood gluccse to 
. ' ... . . 

subnormal physiological leveis. Since metformin acts. in part. by enhancing 

insulin ..itilizat1on. any concomitant use of such drugs, including hypoglycemic 

ant1diabetic agents. may induce a hypoglycemic attack. 

The world literature on metform1n, comprising expenence for more than thirty 

years in many countries. testifies that metformin monotherapy is not associated 

with hypoglycemia. Even when metformin has been taken for attempted suicide. 

in diabetics or non-diabetics. the drug has not resulted in hypoglycemia (see 

above Section 2.8.6.9 on Overdosage). In a recent U.S. pharmacokinetic and 

pharmacodynam1c study of metformin, wt1ich included a week ot metform1n 

administration at the maximum daily dose of 850 mg t.i.d., conducted in nine 

diabetic and·nine healthy, non-diabetic subjects (U.S. Study No. 89-12-6023). n.o 

hypoglycemic events occurred in either group and daily monitoring of fasting 

glucose levels indicated that blood glucose remained within the normal range for 

all non-diabetic subjects while approaching normog1ycerr.ic levels in the diabetic 

group. Finally, hypoglycemia has not been found i"l patients being treated w1Lh 

metformm when metformin plasma levels are well ~Jeyond the therapeutic r~11gr.:. 

it must be appreciated that diabetic patients receiving metformin may. on 

occasion. complain of symptoms similar to those experienced during 
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hypoglycemia. This may correspond with low glucose concentrations at the lower 

end of the euglycemic range. especially if the patient is not consuming an 

adequate diet or has incurred an intercurrent illness with temporary loss of 
-

appetite. However. when simultaneous blood glucose measurements have been 

made. a true condition of hypoglycemia has not been found. 

When metformin is taken by patients. in whom its use 1s contraindicated due to 

acute or chronic alcoholism or hepatic dysfunction. the potential for development 

of hypoglycemia should be anticipated. Isolated cases involving multiple 

medications can be identified, but the complexity of the clinical complications 

does not allow the conclusion to be drawn that metformin itself could be 

responsible for the hypoglycemia. 

In diabetic patients taking metformin in combination with sulfonylurea. the risk for 

d&ve!Opf.nent of hypoglycemia appears tu be at least as great as that with 

sulfonylurea alone and provides the rationale for stepwise addition of the second 

agent to an ongoing monotherapeutic program, when combined therapy is 

required (i.e .• stepwise addition of mt.1fcxmin to continued sulfonylurea therapy or 

stepwise addition of sulfonylurea to continued metformin therapy). 

In U.S. Study No. 87-20-6023. discussed i11 previous sections above. 49 patients 

reported at least one episode of "hypoglycemia" (four patients in the rnetformin 

[MJ group, seven patients in the glyburide [GJ group, and 38 patients in the 
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metformin/glyburide (M/GJ group), for a respective occurrence rate of 2%, 3% and 

18% (M vs. G. p = 0.355; MG vs. M. p = 0.001; MG vs. G, p = 0.001). According 

to the above-described definitions of hypoglycemia, all episodes of hypoglycemia 

experienced-during this 29 week study would be con~idered "mild". There ·we;e 

no patients 1n any of the treatment groups that reported severe "hypoglycemia". 

In the mettormin + glyburide group, 23 patients reported experiencing a single 

episode of hypoglycemia without sequelae and 15 patients reported r:iore than 

one episode of hypoglycemia. Of the 23 patients who reported one episol""ie. ten 

of the patients did not require active intervention (the hypoglycemia disappeared 

shortly after the patients ate or spontaneously resolved). while 11 of the patients 

were managed with subsequent study drug dose reductions (11 patients had their 

metform1n ems~ reduced [as per protocol instructions] while one patient had the 

glybunde dose reduced). Two patients had no information iisted regarding 

treatment 'Of ttTe ·hypoglycemic symptoms. All of these patients completed""the. 

study successfully except for one patient who was discontinued for other reasons. 

In no case was there concomitant laboratory verification of hypoglycemia, based 

on plasma glucose measurements. 

Fifteen patients receiving metformin + glyburide reported more than one episode 

of hypoglycemia. Of these. five patients had their hypoglycemic symptoms 

disappear shortly after eating. Five patients were subsequently managed with 

metformin dose reductions and two additional patients had metformin dose 
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reductions after previous acute management of their hypoglycemic symptoms with 

food intake. One patient had both metiormin and glyburide dose reductions after 

previous acute management of symptoms with the ingestion of food. One patient 

waS:treated with Glucola 75 mg, after previovs management of his symptoms Wiii1 

food intake and in response to an FPG level at the final visit consistent with 

hypoglycemic symptoms (the site obtained a value of 53 mg/dl whereas the 

central laboratory result, run on the same sample. was 73 mg/dL). One patient 

had no information listed regarding treatment of the hypoglycemic symptoms. All 

of these patients successfully completed th:: study wit!""1 the exception of one 

patient who discontinued for unrelated reasons. Excluding the patient discussed 

above. there were no cases of concomitant laboratory verification of 

hypoglycemia. based on plasma glucose measurements. 

As noted above. in this study, there was a statistically significantly greater 

o~curr:el'.'ce of mild hypoglycemia in the metformin/gl/buride combination group. 

However, it would appear that tt1is may very well have been related to the protocol 

design, in which the glyburide dose was held at maximum dose. whe1·eas, in usual 

clinical practice, the recommt:1ndation would be to keep doseS of bot:1 medications 

as low as possible, consistent with good glycemic control and tolerance. 

Furthermore. it could have been predided that the occurrence of hypoglycemia 

in the cor.1parator arms of this study (i.e .. metformin alone or glybur•de alone) 

would be low. Metformin, as presented in earlier discussions of its mechanism 

of action. does !l')t stimulate insLilin release and thereby was not expected to 
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cause hypoglycemia as monotherapy. Glyburide, altnough certainly capable of 

causing hypoglycemia. would appear less likely to do so in this patient population. 

since all patients had been exposed to maximum dose glyburide for at least a 

month. with- poor glycernic control (as witnessed by the mean baseline fasting 

plasma glucose level for the total randomized population of approximately 250 

mg/dL). In addition, no changes in glyburide dose were made during the course 

of the study (or co1,Jd be made, according to protocol design), since patients were 

already on (and continued on) maximum dose glyburide. 

In non-U.S. Category II Study No. MET/5/86/HERMA. as summarized in 

previous sections, patients were initially randomized to rnonotherapy (38 patients 

on metformin [MM]; 34 patients on glibenclarnide [GG]) or low dose combination 

therapy (72 patients on MGL1. During a titration period, patients not adequately 

controlled with either agent as monotherapy could have the second agent ad1ed, 

with step#\'1se. increases (M/G or G/M) and those not controlled on low dose 

comb1nat1on therapy, could receive high dose combination therap}' (MGH). 

While patients were on monotherapy or low dose combination therapy, the relative 

occurrence of "hypoglycemia· was 8 cases (21%) with metformin monotherapy. 

12 cases (35%) with glibenclamide monotherapy, and 24 cases (33%) with low 

dose comb!nat1on therapy. Thus. in this relevant comparison, the incidence of 

hypoglyc~m1a with metformin + sulfonylurea was comparable to that with 

sultonylurea alone. 
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In patients advancing to the higher dose combination groups (M/G, G/M and 

MGH), there was no statistically significant difference in occurrence of 

"t:iypoglycemia". being present in 33% of the M/G group, in 31 % of the G/M group 

-and in 17% of the MGH group. 

In non-U.S. Category II Study No. MET/D/86/HAUPT, summarized above in 

previcus sections, 3724 NIDDM patients. already on on sulfonylurea therapy, were 

additionally administered metformin. In this study, much more akin to a clinie<.t; 

practice situation, the incidence of recorded episodes of hypoglycen1ia was <1% 

(nine recorded AEs), with three episodes consijered to be "slighf', four "moderate" 

and t.vo "severe" (no further definition provided). 

From the above, the following conclusions can be drawn: 

• Hypoglycemia is not a recognized risk in diabetics treated with metformin 

". rTi<ln!iltherapy. 

• The possible risk of hypoglycemia must, however, be considered in r;atients 

with contraindications to the use of metformin or in those taking multiple 

medications or abusing alcohol. 

• Combinei.tion therapy of metformin + sulfonylurea carries a nsk of hypoglycemia 

which 1s comparable to that of su~onylurea alone and can be min1m1zed by 

judicious use of each agent in such a combination therapy program. 
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2.8.6.11.3 Effects of Metformin on Vitamin 8 12 and Follc Acid 

Publishe~ foreign experience, as well as results tram controlled, double·blind U.S. 

studies reported in this NOA. reveal that metfcrmin _use is associated 'with an 

increased 1nc1dence of decreased or subnormal serum vitamin B, 2 levels, generally 

thought to be reversible with discontinuation of metformin. 

Althougr1 changes in serum v1tam1n 8 12 levels have been attributed by some 

investigators to reduced intestinal absorption of vitamin B,2, the mechanism of 

interference with absorption is still unknown and is unlikely to be either a 

'ddss1cal" malabsorption problem or an anti-intrinsic factor effect. The time-course 

and pathogenesis of decreased serum vitamin 8 12 levels with metformin are 

Currently under investigation in the U.S. (Study No. 92-05-6023). Preliminary 

1nformatlon suggests that an interaction of metformin with calcium reduces the 

availabil1ty of ionic calcium, which is necessary for the binding of the vitamin-£,
2

• 

1ntrins1c factor complex to its ileal receptor and that this may be easily overcome 

with simple proprietary or dietary calcium supplementation (Personal 

communication from V. Herbert. M.D., August 26, 1993). 
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Cha~ges in serum folic acid levels in association with metformin, if any, are less 

consistent and, in fact, serum folic acid levels may even be inc,eased with 

metformin. No significant shifts from normal to abnormal serum folic acid levels 

ocOJrred during the course of the U.S. Phase Ill studies reported in this NOA. 

Even though metformin's effects on serum vitamin 8 12 absorption appear to be 

relatively common, reported cases of megaloblastic anemias have been extremely 

uncommon and, to lipha's knowledge, no neurologic disease attributable to 

metformin has been reported. 

In the U.S. Phase Ill controlled. double-blind. multicenter studies reported in this 

NOA, an average of 7% of 566 patients receiving metformin for up to six months. 

either alone or in combination with a sulfonylurea. developed subnormal serum 

vitamin 8 12 levels. based on comparison of pre-trea'cment and end-of-treatment 

r;neasurements (U.S. Study Nos. 87-10-6023 and 87-20-6023). No trend toward . . .. . 
macrocytosis nor megaloblastic anemia was observed during the course of these 

U.S. studies, although the relatively short-term nature of these studies (29 weeks' 

duration) would make this unlikely, given the time-course of development of 

vitamin B,2 deficiency. 

When published foreign experience of long-term (>2 years) metformin 

administration is pooled, an average incidence of subnormal serum vitamin B, 2 

levels of 13% is obtained (29 of 215 patients). 
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Despite the recognized effect of metformin on vitamin 612 absorption, reported 

cases of macrocytic anemia related to metformin use are exceedingly uncommon 

(three published cases and two cases reported to Lipha S.A. in post-marketing 

surveillance), especially considering the more than three decades of mett6rmiri's 

availalJ1lity. Furthermore. among these cases. where sufficient information was 

provided to adequately assess the time-course of events, eight to 15 years of 

metform1n treatment had been given, prior to development of anemia. As already 

noted, no cases have been reported either during U.S. or non-·U.S. Lipha­

sponsored studies. 

Until ~urther information is available as to pathogenesis and based on currently 

available data, it is considered advisable to monitor ~erum vitamin 8 12 leveis on 

an annual basis 1n patients rece1v1ng metformin, either alone or in combination 

with sutfonylureas. In the presence of subnormal serum vitamin B, 2 levels. vitamin 

B, 7 supp1ementat1on 1s recommended. 
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2.8.6.11.4 Gastrointestinal Side-Effects 

As previously noted. it was recognized early on in the clinical experience with 

metformin, that there was a high incidence of relatively minor gastrointesti11al s1de­

effects. consisting primarily of diarrhea, nausea and abdominal discomfort. 

particularly during initial use of metformin. Management of such side-effects has 

included the recommendation that mettormin ta.blets be taken with meals (or 

immediately before or after a meal, in some studies), symptomatic treatment when 

required or metformin dose reduction (generally, temporary). On occasion, for 

persistent ::.ymptoms, it may be necessary to discontinue metformin therapy .. 

Based on recent controlled studies reported in this NOA. the prevalent concept 

of an increased incidence of gastrointestinal side-effects occurring in mettorrnin-

treated patients. has been confirmed. Controlled, double-blind U.S. studies of 

rnetfor.rnin. either used alone or with sulfonylurea. suggest that rnetform1n results .. . ... 
in a net occurrence of gastrointestinal side-effects of approximately 30%, 

consisting primarily of mild intermittent diarrhe[j and, to a lesser extent, nausea. 

In analyzing the data from U.S. Study No. 87-10-8023 (metfom1in vs. placebo) 

relative to the frequency of nausea/vomiting and diarrhea by "~:>it, it was noted that 

80% of the 42 patients in the metformin group experiencing nausea/vomiting and 

90% of the 79 patients in this group experiencing diarrhea. had their first 

occurrence by Visit 4 (end of Metformin Dose Titration Pnase) of the study. 
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With regard to sever:ty, the vast majority of diarrheal episodes were rated as being 

mild (50 to 57%) or moderate (31 to 46%) in severity and the diarrhea was 

primarily interr:iittem in occurrence (63 to 89% of reported events). Among 

pa'~ents experiencing nausea/vomiting, the worst severity was "mild". for 2.0 

patients (49%), "moderate" for 15 patients (37%) and "severe" for six patients 

(15%). 

In the metformin group. 11 of 19 patients (7.8% of randomized patients) who 

prematurely terminated study participation did so because of gastrointestinal 

problems (G-1) and nine of these 11 patients reported diarrhea as at least one of 

the reasons tor the premature termination. 

In the placebo group, six patients (4.1 % of those randomized) were prematurely 

terminated for various medical events, none of which were G-1 in origin . 

• 

In ar. analysis of the frequency of nausea/vomiting and diarrhea by visit 1n u.s: 

Study No. 87-20-&'.>23 (metformin vs. gtyburide vs. metformin/gtyburide), it was 

noted that approximately two-thirds of patients with such symptoms in either the 

metforrrnn or the metformin/glybunde group, experienced them by Visit 5 (i.e .. end 

of the Mettormm Dose Titration Phase). 

With regard to seventy, the vast ma1onty of diarrheal episodes were rated as being 

mild (ranging from 38 to 82% ot all such episodes experienced by the metform1n 
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group and from 51 to 81% of those experienced by the metformin/glyburide 

group) or moderate (ranging from 9 to 58% of all such episodes experienced by 

the metformin group and from 19 to 46% of those experienced by the 
• 

metformin/glyburide group) in severity and the diarrhea was primarily intermittent 

in occurrence (36 to 92% of re~orted events in the metformin group and 48 to 

88% of events 1n the metformin/glyburide group). 

Eleven patients (four patients in the metformin group [1.9%) vs. three patients in 

the glyburide group [1.4%) vs. four patients in the metformin/glyburide group 

(1.9%]) withdrew due to an adverse experience (AE). 

For the metformin group, three of four patients (1.4%) who prematurely terminated 

study part1cipat1on did so because of gastrointestinal problems and two of these 

three patients reported diarrhea as one of the reasons for the orematurn 
• 

termination. 

For the glyburide group, two of the three patients (1%) who prematurely 

terminated study participation did so because of gastrointestinal problems. 

For the metformin/gfyburide group, three of the four patients (1.4% · who 

prematurely terminated study participation did so because of gastrointestinal 

problems. 
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Thu£., i.i this study, as in U.S. Study No. 87-10-6023, there was a net difference 

in occurrence of digestive tract symptoms in metformin-treated patients (either 

alone or with sulfonylurea) of approximately 30% compared to the active treatment 

(glyburide) epntrol group. In this study, however. there. was no difference between 

treatment groups in percentage of patients terminating prematurely for adverse 

events related to the digestive tract and, in fact, the percentage of such 

terminations was veiy low for all treatment groups (approximately 1%). (This 

compares to the 8% discontinuation rate for gastrointestinal side-effects in the 

metformin arm in U.S. Study No. 87·10-6023). 

In the two uncontrolled non-U.S. Phase IV studies which. together. involved more 

than 8000 diabetic subjects, although details on side-effects are quite limite, they 

confirmed the prominence of Digestive System symptoms. 

In non-U.~. ~!:l~se IV Study No. MET/D/86/HAUPT, involving 3724 patients with . . .. . 
NIODM, treated with metformin/sulfonylurea, patients reporting AE/IMEs affecting· 

the digestive system (473 patients or 13% of total enrolled population) 

outnumbered those reportin~ AE/IMEs affecting other body systems. Within this 

body systen:1, the most frequuntfy reported AE/IMEs were diarrhea (250 patients, 

7%), nausea (168 patients. 5%), epigastric distress (112 patients, 3%), and 

vomiting (47 patients. 1 %). 
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Although complete information was sometimes lacking, of these 473 patients. 

Digestive' System symptoms regressed as therapy continued in 279 patients (59% 

of those experiencing Digestive System symptoms), 44 patients had symptom - . ... . . 
regression with dose reduction (9% of thpse experiencing Digestive System 

sym;'t')ffiS) and 113 had symptoms which resulted in tl1eir premature termination 

from study participation (3% of enrolled patients, 24% of those experiencing 

Digestive System symptoms). Of those patients who withdrew due to an adverse 

event/intercurrent medical event (AE/IME), the three major events Wf~re diarrhea, 

nausea and epigastric distress. 

1n non-U.S. Category II Study No. MET/AM/87/PHASE, involving 4374 NIDDM 

outpatients, specific information concerning gastrointestinal side-effects was 

sought. Of the 4374 enrolled patients, more than 78% of pa:Jents, at each visit, 

tor whom information was recorded, had no Digestive System intolerance. The . . .. . 
overall incidence of digestive intolerance of all categorie~ of severify d,ecreased 

from 22% (901 patients of 4183 for whom information ·~as recordtld) at Month 1 

to 11% at Month 6 (413 of 3825 patients for whom information was recorded), 

suggesting an adjustment to this type of side·eff&-1. 

Approximately half of the digestive irttolerancas (50% of eventS) were "moderate" 

to ''very severe" at Month 1, compared to 50% which were "mild", whereas at 

Month 6, "mild" events comprised the severity of almC;st 75% of events, again 

suggesting that the side-effects decreased not only in frequency but also in 
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seventy with time. Events rated as "severe" or "very severe" comprised 19% of 

events at Month 1 compared to only 4% of events at Month 6. 

One hundred 1orty-four patients of 168 patients who ~id not complete the study 

were discontinued prematurely c~ue to digestive intolerance (3.3% of enrolled 

patients), 24 tor other adverse experiences/intercurrent medical events. 

From tt1ese studies. 1t can be concluded that metformin, either as monctherapy 

or when coadm1nistered with S•Jltonylurea causes an increased incidence ot minor 

gastrointestinal side-effects. These studies also confirm that the symptoms tend 

to be mild. tend to be single events of intermittent vccurrence and tend to 

decrease in both frequency of occurrence and severity with time. Between 1 % 

and 8% of patients discontinue the use of metformin due to such side-effects. 

There was no d1ffurence in gastrointestinal side-effect incidence in patients taking 

mettorm1n alone or patients taking metformin with a sulfonylurea. and thus. it can 

be concluded that there was no additive gastrointestinal intolerance under such 

circumstances. 

In t:-ie controlled. double-blind U.S. S'(udies reported on in this NOA. no consistent 

approach to potential counter-measures for gastrointestinal side-effects was 

·ecommended. other than that metfornun be taken with meals and that metformin 

dose reduction be tried (temparary or permanent). However, this approach and 
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the generally mild nature of the side-effects resulted in good patient/physician 

acceptability and tew patif:lnts required therapy to be interrupted or discontinued. 

The above-reported !'1cidences and outcomes are consistent with those obtained 

1n the 1arge uncontrolled European experience also reported hefein.· 

. . .. . 
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2.9:.1 Integrated Summary of Benefits and Riskt • 

Metformin has been in clinical use for more than 30 years and is currently 

commercially available 1n more than 80 countries worldwide. including all major 

western European a:1d Scandinavian countries and Canada. Glucophage brand 

of rnetformm hydrochloride has never been withdrawn from any commercial 

market for either s<..~ety or efficacy reasons. 

2.9.1. 1 Benefits of Metformin 

• Metform1n 1s an oral anti-hyperglycemic agent whose multifactonal 

mechanism of action does not depend on stimuiation of insulin release. It 
• 

can. therefore. be effectively used for the treatment of NIDDM. either alone 

or in coniunction with sulfonylureas. 

• The use of metform1n monotherapy in patients with NIDOM. who are not 

satisfactorily responsive to dietary management alone. results in effective 

and significant improvement in i:,.arameters of glycemic control. including 

FPG. PPG and HbA,<. The magnitude of change in glycem1c control 

parameters is comparable to that achieved with sulfonylurea rnonotherapy. 

Advantages of metformin over su!fonylurea monotherapy inc:ude lack of nsk 
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of hypoglycerrna, lack iJf significant body weight gain and lack of increased 

insulin stimulation (wtuch may have long-term 

cardiovascular disease risk). 
-· -

implicatior:!s for 

..• 

'" The use of metform1n plus an oral sulfonylurec can result in excellent 

improvement in parameters c: glycemic co;-1trol in patients with NIDDM and 

may be very useful when the resp0:-1se to either agen: alone is suboptimal. 

Such cornb1nat1on tllerapv ;:1creases the therapeut:c options available for 

paue; its with NIDD~·1i and may permit a s1gnific-,ant number of them to avoid 

or postpor.~ parenteral insuim tnerapy (wnicti for many patients carries an 

• 

t•:.ues1rable stigma and which may have a negative impact on patients' 

ab1ht1es to pursue certain careers or act1v1t1es. dL:~ to the rea1 or perceived 

r;sk of severe hypoglycemia). Since the side-effect profiles of metfon11111 

and sulfonylureas arc significantly different. there 1s no inc~ease in 

incidence of dny side-effect unique to either agent. including hypoglycemia. 

when metformin and sulfony!urea are used in combir..:.tiun. The risk of 

hypoglycemia when mettormin is used with sultonylurea is comparable to 

that with sulfonylureas alone. In the experic:11ce reported herein of such 

combination therai'.)y, all episodes of hypoglycemia reported can be 

categorized as mild. 

Because metformin does not stimulate insulin output, body weight gain is 

less likely to occur • ....tlich can be very meaningf'.Ji in obese patients \Wtl NIDOM. 
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• In general, me:lormin, either alone or in comuination with a sulfonylurea. 

has a beneficial effect on fasting serum lipid profiles. Modest lowering of 

total serum cholesterol levels (2-5% from baseline) and total fasting serum 

triglyceride levels (3% to 16%) is seen, with the magnitude of change being 

greatest in patients with higher initial levels of these lipids. Uncontrolled 

studies suggest that the effect of rnetformin on postprandial lipid levels 

(triglycen::Jes. free fatty acids and intestinally-derived lipoproteins) may be 

greater than the effect on fasting lipid levels. This is currently an area of 

considerable interest in terms of cardiovascular disease risk. 

2.9.1.2 Risks of Metformin 

• As is the case for all biguanides. rnetforrnin use can be associated l.':ith the 

occurrence of lactic acidosis. However, as has been discussed 1n this 
'9 • ... I ._ 

NOA. the incidence of such occurrence is vastly different among the 

biguanides, with metform1n having the lowest incidence of any biguanide 

which :s or has been commercially available. Reflective of this improved 

safety profile for metformin and, simultaneously bespeaking its efficacy 1n 

tt1e treu~rnent of diabetes, is the fact th'1t metformin has been in clinical use 

for more than 30 years and is commercially available in more than 80 

countries worldwide. Glucophage brand of metformin has never been 

withdrawn from a commercial market for either reasons of safety or efficacy. 
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Biguanides. although members of the same family of compounds, must be 

and can be distinguished from each other (as has been discussed in depth 

in this NOA) on the basis of significant structural differences. significant 

pharrri'acokinetic and metabolic differences and si9nificant differences 1n 

their actions and reactivity on a molecular level. 

• Mettormin use in France since 1984 accounts for appro)(imately 2.5 million 

patient-years of e .... posure to metforlT!in. Cases of metformin-associated 

lactic acidosis (MALA) occurring 1n France, from 1984 to the present, where 

the use of metformin is the greatest and where detailed pharmacovigilance 

1ntormation is available. have shown a remarkable pattern ot constancy 

over this time period. Per 1.000 patient-years. there has been an average 

uf 0 03 cases of MALA each year (approximately 1 case per 33.000 patient­

years). with 0.015 iatal cases per 1,000 patient-years. In Sweden, where, 

like~se .. *'ery careful adverse E;•e•"'t reporting and usage information 1s 

available, have shown a very s1m1Jar ir.;::!de~~ rate (0.024 cases per 1,000 

patient-yearsj, with 0.012 fatalities direc;.11y attributable to the acidosis per 

1,000 patient-years. There is no indication that this incidence is increasing. 

despite steady increases in metformin usage and, in fact, in Sweden, tl"19 

incidence has decreased more than threefold compared to an earlier five­

year period of evaluation. Furthermore. a number of cases considered to 

be MALA do not have supportive evidence (i.e., blood mettormin levels) to 

unequivocally establish this diagnosis and. thus, the incidence of MAL~ 
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• 

may be even less than these figures indicate. Finally, comparative risk 

estimates for fatal adverse reactions for products which continue to be 

widely used include a death rate from anaphylaxis with penicillin use of . ... . . 
0.02 patients per 1,000 patients . treated and a death rate from 

thromboembolism amongst oral contraceptive users of 0.01 to 0.03 per 

1,000 patient-years. Estimates of fatal hypoglycemic reactions due to use 

of oral sulfonylureas average 0.020 per 1,000 patient-years. 

(For purposes of comparison, it should be noted that at the time of 

phenformin's withdrawal from most world markets, estimates of phentormin­

associated lactic acidosis in the U.S. varied from 0.25 to 4.0 cases per 

1.000 patient-years. with a mortality rate of from 0.125 to 2.0 per 1,000 

patient years) . 

• All case~ of M~\LA have occurred in the setting of at least one ··or more 

acut.::i or chroniG illnesses, known to be either a direct risk factor tor the 

development of lactic acidosis in patients taking metformin (e.g., acute or 

chronic renal impairment) or an independent risk factor for lactic acidosis 

(acute or chronic cardiovascular disease. pulmonary disease with hypo)(ia. 

sepsis or acute or chronic hepatic disease with or without associated 

alcoholism). Patients > 70 years of age appear to be at greatest risk for 

development of MALA, probably due to the presence of borderline or frank 

renal impairment, greater likelihood of associated illnesses. more diagnostic 
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or surgical interventions and multiple concomitant medications, often 

inappropriatsly combined. (These issues are appropriately and 

comprehensively addressed in the proposed labeling tor Glucophage). 

--
• Except for the very rare occurrence of lactic acidosis, the side-effect profile 

of metformin is remarkcibly uncomplicated and patient acceptance is 

generally very good. In controlled clinical trials of mettormin vs. placebo, 

the only body system with an increased inetdence or treatment-emergent 

events was the Digestive System. Mild to moderate gastrointestinal 

symptoms. consisting primarily of intermittent diarrhea. nausea and 

abdcm1nal discomfort (alone or in combination) tend to occur when 

metformin therapy is first started and disappear. tor the most part. 

spontaneously. as therapy is continued. The incidence of such symptoms 

is comparable in patients treated with metform1n as monotherapy and in 

patients. ireated with metform1n plus a sulfonylurE!a. In controlled clinical 

trials reported herein, between 1 % and 8% of patients terminated study 

participation prematurely because of gastrointestinal side-effects. In large 

open-label non-U.S. Phase IV studies of metf01min monotherapy or 

metformin plus continued sulfonylurea therapy, invo1'ving more than 7,000 

patients (approximately half of whom were treated for three months and the 

rema.~der for six months). approximately 3% of patients discontinued study 

part1c:pat1on prematurely because of gastrointestinal side-effects. 
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• A subclinical side-effect of metformin use. for which the current data base 

provides more information than heretofore available, is that of depression 

of serum vitamin 8,2 levels in patients receiving metform1~ .• ~1thE;r alone or 

1n combination with sulfonylureas. In the U.S. controlled cllnical trials 

presented in this NOA. 7% of 566 patients exposed to metform1n for 29 

weeks developed subnormal serum vitamin 8 12 levels. Combining 

published information of long-term (>2 years) metformm use. it aopears 

that approximately 13% of patients receiving metformin for such a duration 

will have sub1 iormal serum vitamin 8 12 levels. Despite this, reported cases 

(published and unpublished) of megaloblastic anemias have been 

extremely rare (five cases, including three published cases; none in U.S. 

studies) and there is no known report of neurologic disorders on the basis 

of vitamin 8 1< deficiency and metformin use . 

• 
Although it is known tt1at m~tformin decreases vitamin 8 12 absorption both 

in man and in animals, the mechanism of this decrease is not completely 

understood. Recent information from an ongoing Lipha-sponso!ed study 

suggests that it may be due to interaction of metformin with ionic calcium 

which. in turn, interferes with receptor binding of the vitamin 8 1jintrms1c 

factor complex at its i:eal absorptive site. This absorptive defect appears 

rapidly but also reverses rapidly with metformin discontinuation. 

- 547 - nn nnn~·•n 



METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 2 - NOA SUMMARY 

Until further information becomes available, it is recommended that patients 

receiving metformin, either alone or in combination with sulfonylureas. have 

sen-!m vitamin 8,2 levels monitored annually, with implementation of 

parenteral v1tam1n 812 treatment, should a subn_ormal serum vitamin level 

be identified. 

• Metformin's side effect profile does not include hypoglycemia, when 

metformin is used alone (unless, theoretically, other extenuating 

circumstances are present, such as acute alcohol excess). However, since 

metformin can be used in combination with sulfonylureas, hypoglycemia 

can a: id does occur under such circumstances. From the data a.1alyzed 

1n this NDA. the incidence of hypoglycemi~ in patients newly exposed to 

either sulfonylurea or metformin plus sulfonylurea appears to be 

comparable. All cases of t .ypoglycem1a that have occurred dunno the 

courlie :at :the studies reported in this NOA in patients receiving both 

rnetformin and a sulfonylurea would be categorized as mild, since they 

either spontaneously disappeared or were relieved by food intake. Fc·r the 

most part they were also single occurrences. In no instance was there a 

hypoglycemic episode which could be considered severe (i.e., requiring 

assistance of another person and/or resulting in coma or seizures) . 
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Metform1n is an effective oral anti-hyperglycemic agent which has been.available 

for many years in all major countries with str~ng scientific and medical ties to the 

United States. Availability of mettormin in the United States will provide U.S 

physicians and the U.S. P•Jblic with an additional therapeutic option for the 

treatment of NIODM, which is currently not available and which may significantly 

contribute to the desired goal of improved glycemic control in U.S. NIDDM 

patients. 

nie advantages of metformin are its multifactorial mode of action, which is very 

different from that of the currently available oral hypoglycemic sulfonylureas. and 

which permits it to be not only useful as monotherapy but also permits it to be 

used in combination with sulfonylureas. Metformin is particularly useful in patients . . ... . -
who have both NIDDM and obesity, since it does not stimulate insulin secretion 

and thus does not promote body weight gain or increase the insulin burden. 

Higher insulin levels, endogenous or exogenous. and obesity are both integral 

parts of the syndrome implicated as increasing cardiovascular risk, so-called 

Syndrome X. 

Metformin also has the considerable advantage over oral sulfonylurea therapy of 

not causing hypoglycemia, when used as monotherapy, and thus can be used by 

NIDDM patients for whom the risk of hypoglycemia would have a negative impact 
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on either their employment or life-style or both. Metformin is also of great 

effectiveness when used in combination with an oral sulfonylurea. in NIDDM 

patients w.~o are not responding optimally (on either a primary or secondary 
-

basis) to either drug as monotherapy. In such patients. the need for insulin 

therapy may be either significantly delayed or indefinitely postponed, which. tor 

many patients. could be a very mearnn,, . .;I contribution to their sense ot quality 

of life as well as having long-term implications in terms of cardiovascular risk. The 

risk of hypoglycemia when a sulfony1urea and metformin are used in combination 

is comparable to that of sulfonylurea use alone. 

The side-effect profile of rnettorm1n is quite straightforward and patient acceptance 

is very good Metformin. either when used alone or with sultonylureas. causes 

mild digestive system s1de-etf-ects in about 30% of patients. consisting pnmanly 

of mild to moderate intermittent diarrhea. nausea and abdominal discomfort 

These tend \o r.esoive spontaneously, as treatment is continued and result 1n 

discontinuation of metformin therapy in less than 10% of patients. 

Metformin causes asymptomatic decreases of serum vitamin B,2 to subnormal 

levels in about 7% of patients exposed for six months and may cause such 

decreases in as many as 13% of patients exposed to metformin for two years or 

more. but very rarely causes any hematologic rnanifestations. Because ot this. 1t 

.s advised that patients on metformin have serum vitamin 8 12 levels monitored 

annually, with vitamin B,2 supple.mentation if required . 
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Based on post-marketing surveillance, there is a risk of occurrence of lactic 

acidosis with metformin use, which is estimated at 0.03 cases per 1,000 patient 

years and which has an associated mortality rate of close to 50%. The mortality 
-

risk is comparable to that of several other widely used products, including the nsk 

of fatal hypoglycemia with oral :;uHonylurea agents. Patients with any degree of 

renal function impairment and patients > 70 years of age should not receive 

metformin, nor should patients with any coexistent illnesses that place them at risk 

for lactate acc..,mulat1on (acute or chronic cardiovascular disease. acute or chronic 

pulrr.;1nary disease with hypoxia, acute or chronic hepatic disease. including acute 

or chronic alcohol abuse). 

In summary. the data analyzed in this NOA bespeak to the effectiveness of 

metfurmin as a blood glucose-lowering agent without the disadvantages of insulin 

stimulation and increased insulin burden. The 9oal of strict glycemic control has 

s1gnHicantly gained in importance. ::ased on the recent DCCT results-:- Metform1n. 

either when used alone or in combination with sulfonylureas, can contribute 

significantly to achieving that goal for an increased proportion of NIDDM patients. 

relative to presant therapeutic options. Altt1ough metfonnin carries a risk of a 

serious. potentially fatal. side-effect, namely lactic acidc.isis. the magnitude of nsk 

tor a serious, potentially fatal side-effect is acceptable and r.o greater than that fo< 

other currently available products, including oral hypoglycemic agents. 
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The recent publication of the results of the OCCT trials in IDOM patients confirm 

that maintenance of normoglycemia prevents or delays all major complications of 

diabetes. J.\lthough these data cannot be directly extrapolated to NIDDM patients. 

tnere is no reason to believe that the beneficial effects of better control of blood 

glucose levels in IDDM would not be applicable to NIDDM also, since 

complications involving the eye, kidney ano peripheral nervous system appear 

similar and are likely to be of the same pathogenesis. Although genetic and 

environmenta •ac:.: ·· probably contribut~ to the pathogenesis of such 

complications, the DCCT results definitively connrm that glycem1c control is a 

meaningful goal. with long-term beneficial implicationc in diabetes. From a 

negative perspective. patients on 1ntens1ve therapy in the DCCT trials g~ined more 

weight and h"d three times more episodes of severe hypoglycemia than patients 

1n the standard treatment group, because of the increased daily insulin use. 

Neither of these conse ~..Jences occur with Glucophage . 
• 

• • ""' f 

2.9.2 Propoaed Poatmarketing Clinical Studies 

Since Lipha S.A. (and. accordingly, Lipha Pharmaceuticals, Inc.) is currently in 

negotiations with pote.ntial licensees for the commercialization of Glueophage, 

proposed postmarketing clinical studies will be left to the discretion of said 

hcenseEL Ongoing clinical pt1armacology studies and investigator-initiated clinical 

oharmacology and clinical studies, proposed and initiated prior to finalization of 

such licensing arrangements. will be concluded under Lipha's suparvision. 
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SfATISTICAL Rey'lEW lUfP ~I.U}'TION 

JfDAI 20-357/Drug Class 1? 

ArPLI<;Nr:..t Lipha Pharmaceuticals, Inc. 

IJIXI or DRO<i.1. Glucophage (metformin hydrochloride) Tablets 

IlfDJ:CA'tIO:tf: Non-Insulin Dependent Diabetes (NIODM) 

poctooms Rnxmp: Volumes 1.1, 1.205-1.208, 1.221-1.224, '1.231-
1.240 of NDA 20-357 dated September 29, 1993. 

HIQICJ\L RIVIB#BBJ This review has been discussed with the clinica 
reviewer, John L. Gueriguian, M.D., (HFD-510) 

RBL£YAMT ISSUES QISCQSS!p IN THE RIVII!: 

.. 

l. The results of Study 87-10-6023 indicate that metformin 
patients experience significantly greater mean reductions 
in FPG and HbA1• l~vels than ·do placebo patients. 

2. The results of Study 87-20-6023 indicate that metformin 
patients experience significantly greater mean reductions 
in FPG and HbA10 levels than do glyburide patients. 
However, the magnitude of the metformin treatment eff~ct 
was not nearly as great as that experienced by the study 
87-lD-6023 patients. Combination (metformin plus 
glyburide) patients experienced reductions similar to 
those experienced by the Study 87-1D-602J metformin 
patients. 

3. The results of both studies indicate that metformin is 
statistically associated with the occurrence of diarrhea 
and nausea/vomiting. 

4. I The minimally 
determined due 
studies. 

effective metformin dose cannot be 
to the design and conduct of these 

~EY WORDS: combination, cholesterol, diarrnea, diet, fastinq plasma 
glucose, glyburide, qlyceaic, intent-to-treat, lipids, 
miniaally effective dose, nausea/vomiting, non-insulin 
dependent di~betos, obese, placebo, aulfonylurea, titration, 
triglycerides, weight 
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The sponsor has submitted the results of two Phase III, U.S., 
double-blind, randomized, multi-center studies which were conducted 
to evaluate the safety and efficacy of metformin in the treatment 
of obese, type II, non-insulin dependent diabetes mellitus (NIDDM). 
A statistical review and evaluation of each of these studies 
follows. 

ITtlDX 17-lD-1023 
• 

This double-blind, randomized, multi-center (13 centers) u.s. 
placebo-controlled study was conducted to compare the safety and 
e.f! icacy o! metformin re la ti ve to placebo in the treatment of 
obese, type II, NIDDM outpatients who are not adequately controlled 
with diet alone. These patients had either never received 
pharmacolngic antidiabetic therapy or had not received such 
treatment for two months prior to randomization. These patients 
had neither achieved acceptable glycemic control nor experienced 
significant weight loss despite being on a weight-reduction diet 
for two months prior to randomization. 

A two-month prebaaeline phase to assess weight loss and glycemic 
control response to a weight-reduction diet was followed by a five­
week double-blind dose titration phase and a six-month double-blind 
treatment phase. Based on their diet history, patients were 
advised to follow a diet designed to maintain thei.t' body weight 
throughout the duration of the study. 

Eligible patients (eligibility criteria included a fasting plasma 
glucose (FPG) in excess of 140 mg/dl, moderate obesity and stable 
weight) were randomized to receive double-blind treatment at the 
start of the r<ose titration phase. 

Patients commenced treatment with one 850mg tablet of metformin or 
matching placebo with their evening meal. Based on FPG levels and 
clinical tolerance, patients were titrated biweekly to 850mg bid 
and 850mg tid of mettormin or matching placebo during the dose 
titration p11ase. At the conclusion of the dose titration phase, 
patieltts were either at the maximum permitted (2550mg/day) dose of 
rnetformin o~ matching placebo or at "their effective or maximally 
tolerated duse" of study medication. 

Subsequent dose adjustments could also be made during the six-month 
double-blind treatment phase based on glycemic ccntrol and 
tolerance. 

Pati1~nts were assessed at weeks 2, 4, ~nd 5 of the titration phase 
and monthly (weelts 9, 15, 17, 21, 25, and 29) during the treatment 
phase. 

The primary ~fficacy parameters included an assessment of glycemic 

2 
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control (FPG, HbA1,), lipid profile parameters (total cholesterol, 
triglycerides, LDL, HDL) and body weight changes. 

FPG levels were assessed at baseline as well as at weeks 2, 4, and 
5 of the dosB titration phase and at weeks 9, 13, 21, and 25 of the 
treatment ph . .ll!se. 

HbA1, levels were assessed at baseline as well as at every visit of 
the treatment phase • 

• Lipids were assessed at baseline and at weeks 17 and 29 of the 
treatme~t phase. Body weight was assessed at baseline as well as 
at each titration and treatment visit. 

The primary analysis was an intent-to-treat {ITT) last observation 
carried forward (LOCF) analysis where the tinal visit (last 
observation on blinded study medication) was the pLimary endpoint. 
The sponsor's intent-to-treat efficacy population consisted of 
patients who had taken study medication and completed at least one 
post-baseline visit. Visit-wise analyses which used the actual 
efficacy measurements at each visit without e11ploying the LOCF 
procedure were also conducted by the sponsor. 

RIYillll,'8 COIQlllTS OH STUDJ 87-lD-6023 

A total of 289 patients (143 mtit!ormin, 146 placebo) were 
randomized to receive double-blind treat•ent. SeV'enty-two (31 
met!ormin, 41 placebo) of these patients failed to complete the 
study. The primary early termination reasons were treatment 
failure (2 metformin, 18 placebo, p<.001) and adverse experiences 
(14 met!ormin, 2 placebo, p<.01). 

A total of 241 (127 metformin, 114 placebo, p<.01) patients 
experienced at least one adverse experience during the study with 
diarrhea and nausea/vomiting being the most frequently reported 
adverse expe1·iences. A significantly greater proportion of 
me~fo.i::m~n . ~atients experienced diarrhea ( 56. ot, p<. 001) , 
nausea/vom1t1ng (29.8\, p<.001), flatulence (12,8\, p•.OJJ), taste 
disorder (5.0\, p=.013) and otitis media (4.3t, p=.027) than did 
placebo patients (diarrhea: 14.5t, nausea/vomiting: 9.7t, 
flatulence: 5.5\, taste disorder: o.O\, otitis media: o.O\), 

The results of the sponsor's LOCF FPG and HbA,, analyses are 
displayed in Tables 1 and 2 respectively. In examining these 
tables, one notes that the metformin patients experienced 
significantly (p<.001) greater mean reductions (placebo patient~ 
experienced a mean increase) in FPG and HbA1• levels than did 
placebo patients. 

The above mention FP~ results are very representative of the visit-
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wise results obtained throughout the titration and etficacy phases 
as the metformin patients experienced significantly (p<.001) 
greater l'PG decreases than did placebo patients at each evaluation. 

In fact, the FPG metformin mean reduction was already 52.5 mg/dl by 
the conclusion of the titration phase. 

Si~ilarly, metformin patients experienced significantly (p<.001) 
greater HbA1• decreases than did placebo patients at each 
evaluation. In f&ct, the HbA10 metformin mean reduction was lllready 
1.47\ at the week 17 evaluation. 

Consequently, this study was successful in demonstrating that 
metformin patients experience significantly greater FPG and HbA1, 

mean reductions than do placebo patients over the duration of ·the 
study. 

The results of the sponsor's total cholesterol, triglyceride, LDL, 
and HDL LOCF analyses are displayed in Tables 3-6. In examining 
these tables, one notes that the metformin patients experienced 
significantly greater mean total cholesterol (p=. 024) and LDL 
(p-.021) reductions than did placebo patients. Significant 
treatment group differences were not detected with regard to the 
change in triglyceride or HDL levels. The sponsor's visit-wise 
analyses yielded similar results. 

Consequently, these lipid results indicate that metformin patients 
experience si.gnificantly greater mean total cholesterol and LDL 
~aductions than placebo patients and that there is not a 
significant detrimental metfcrmin treatment effect with regard to 
triglyceride and HDL levels. 

The body weight results which are displayed in Table 7 indicate 
that both treatment groups experienced, a small decease in body 
weight by study's end. 

Ninety-five (84.8%) of the 112 metformin patients who completed the 
study were receiving 2550mg/day at the conclusion of the double­
blind·~teatment phase. (All but two of the 105 placebo completers 
completed the treatment phase at the "maximum" dose) . 

Consequently. it is apparent that the investigators believed tha.t 
titrating to the maxir.,um dose was essential for mvst of the 
patients. However, it is unclear to this reviewer what specific 
guidelines were followed in deciding whether or not to titrate a 
patient to a higher dosage level. 

The sponsor stated that "there is no fixed dosage regimen for the 
manageme•1t of di~betes mellitus with metformin or any other anti­
diabetic agent" and that the "dosage! of metformin must be 
individualized on the basis of both effectiveness and tolerance 

' 
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while not exceeding the maximum recommended daily dos'?. of 2 550mg". 

As it stands, the lack of an explanation regarding the dosage 
titration decision making process employed. by the investigat.ots, as 
well as the study design itself, precludes one from drawing any 
conclusions regarding a minimally effective dGae. 

Consequen.tly, although the results of the stu:ty indicate 
statistically that metformin has an anti-hyperglycemic effect, it 
ie not possible to determine a minimally effective dose.~sed .::>n 
these results. 

STUDY 87-2D-,023 

This double-blind, randomized, multi-center (20 centers) U.S. study 
was conducted "to compare the effectivenet;s of metformin alone to 
metformin in combination with a maximum dose of the second 
generation sulfonylurea, glyburide, to maximum dose of glyburide 
alone in obese type II non-insulin dependent diabetes mellitus 
(NIDDM) pati1!nts who do not have acceptable glycemic control 
despite having .. received maximum doses of sulfony lurea (first or 
second generation) for at least one month, including one montll of 
maximum dose glyburide (20mg/day)•. 

A seven-week open prebaseline phase in which pot.ential study 
candidates, all of whom had been on a maximum sulfonylurea dose and 
a maximum glyburide dose for one month was followed by 
randomization into a five-week double-blind metformin (or placebo 
tor metformin) dose titration phase and a six-month double-blind 
treatment phase. Based on their diet history, patients were 
advised to follow a diet designed to maintain their bcdy weight 
throughout the study. 

Eligible patients (eligibility criteria included a fasting plasma 
glucose in excess of 140mg/dl, and moderate obesity) were 
randomized to receive double-blind treatment at the start of the 
dose titration phase. 

... •,. I 

Patients were randomized to metformin and placebo for glyburide, 
metformin in combination with maximum dose glyburide, or maximum 
dose glyburide and placebo for metformin at the start of the dose 
titration phase. 

All patients received either glyburide 20mg/day or matching placebo 
for the duration of the study. However, the metformin or placebo 
for metformin dose was escalated weekly during the dose titration 
phase (based on FPG levels and clinical tolerance) from 500mg/day 
to 2500mg/day in 500mg increments. 

At the conclusion of the dose titration phase, pati~nts were either 
at the maximum permitted (2500mg/day) dose of metformin or matching 
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placebo or at "their effective maximally tolerated dose if less 
than 2500mg/day". As previously noted, patients were on maximum 
dose glyburide or matching placebo througnout t!1e double-blind dose 
titration and treatment phases. 

subsequent metformin or matching placebo dose adjustments could 
also be made during the six-month double-blind treatment phase 
based_ on glycemic control and tolerance. 

Patients were assessed wee>c:ly (week 1-5) during the titrat'iqn phase 
and monthly (weeks 9, 13, JL7, 21, 25, and 29) during the treatment 
phase. 

Th,e primary efficacy paramuters included an assessment of glycemic 
control (FPG, HbA1c), lipid profile parameters (total cholesterol, 
triglycerides, LDL, HDL) and body weight changes. 

FPG levels were assessed at baseline, weekly during the titration 
phase and at weeks 9, 13, 21, and 25 of the treatment phase. 

HbA1c levels were assessed at baseline as well as at every 
treatment phase visit. 

Lipids were assessed at baseline and at weeks 17 and 29 of the 
treatment phase. 

Body weight was assessed itt baseline as well as at each visit 
during the titration and treatment phases. 

The primary analysis was an intent-to-treat (ITT) last observation 
carried forward (LOCF) analysis where the final visit (last 
observation on blinded study mediation) was the primary endpoint. 
The sponsor's intent-to-treat efficacy population consisted of 
patients who had taken study medication and completed at least one 
post-baseline visit. 

Visit-wise analyses which used the actual efficacy measurements at 
eafh ~i~it without employing th~ LOCF procedure were also conducted 
by the sponsor. 

REVI!1fER'S COMMEln'S ON STUDY 87-20-6023 

A total of 632 patient~ (210 metformin, 209 glyburide, 213 
combination) were randomized to receive double-blind treatment. A 
significantly greater proportion ot combination patients 
(192/213,90.1%) completed the study than did glyburide 
(174/209,83.3%, p=.04) or metformin (157/210,74.8\, p<.001) 
pati0nts. Also, a significantly (p=. 03) greater propo.1.·tion of 
glyhuride patients completed the study than did metformin patii2'nts. 
The primary reason for early termination was treatment failure (21 
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metformin, 6 glyburide, 1 combination) as a significantly greater 
proportion of the metformin patients withdrew for this reason than 
did glyburide (p<.01) and metformin (p<.001) patients. Only 14 
patients (5 metfo1-min, 5 glyburide, 4 combination) withdrew due to 
adverse experiences. 

A total of 535 (176 metformin: 83.8\, 171 glyburide: 81.8\, 188 
combination: 88.5\) pat.':i.ents e>Cperienced at least one adverse 
expe1·ience during the study. As in study 87-lD-602 3, diarrhea, and 
nausea/vomiting were the most frequently reported. adverse 
experiences. This is reflected in 'l'ilble 8 which displays 'adverse 
expe1·iences in which pairwise treatment group comparisons yielded 
p-values less than five percent. 

The results of the sponsor's LOCF FPG and HbA1, analyses .are 
displayed in Tables 9 and 10 respectively. In examining these 
table~, one notes that the wetformin patients experienced 
signi1: ican~ly greater mean reductions in FPG and HLA1, levels than 
did gl.yburide patients. However, the magnic.ude of the D!\~tformin 
effect is not as great as it was in Study 87-10-6023 (Tables 1 and 
2). This could be due to the fact that at baseline, the open-label 
glyburide 20mg/day dose taken du~:ing the prebaseline phase was 
discontinued uhile simultaneously the dose-titration phase of 
metformin vas begun or to the fact that the dose-titration 
procedure differed from that employed in Study 87-lD-6023. 

The combination patients experienced significantly CJJ~eater mean FPG 
and HbA10 reductions than did the metformin and qlyburide patients. 
But in this case the magnitude of the combination effect was 
somewh<1t higher than that experienced by the study 87-10-6023 
metfon1in patients. Unliku the metformin patients, the combination 
patients were not withdrawn fi:om glyburide after the prebaseline 
phase. 

Metforn.in patients experienced (Table 11) a significantly greater 
reduction in body weight than did the combination and glyburide 
patients. 

The results of the sponsor':; total cholesterol, triglyceride, LDL, 
and HDL LOCF analyses are displayed in Tables 12-15. In examining 
these t<1bles, one notes that the metformin and combination patients 
experienced significantly greater mean triglyceride and LOL 
reductions than did glyburide patients. Statistical trends were 
also noted in favor of metform.in over glyburide with regard to 
total cholesterol and HDL level:;. Consequently these re:>ults are 
supportive of the Study 87-10-6023 lipid results. 

As with regard to Study 87-10-6023, most (145/157, 92.4i) of the 
patients who were randomizud to the metformin trE!atment group 
completed the treatment phase at the maximum permitted study dose 
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which in this case was 2500mg/day. (Sixty-eight percent of the 
combination patients also completed the treatment phase at the 
2500mg daily metformin dose). Consequently, as in Study 87-10-6023, 
the investigators believed that titration to the maximum metforrnin 
dose was essential for most of the patients. Once agair, it is 
unclear to this reviewer what specific guidelines were follow•~d in 
deciding whether or not to titrate a patient to a higher metfc1rmin 
dosage level. 

Thus, althou~h the results of this study indicate statistically 
that metformin and metformin in combination with glyburide have an 
anti-hyperglycemic effect, it is not possible to determine a 
minimally effective dose based on these results. 

RBYIB1flR'8 CONCLUQING COMMBlfTS <••Y be CODV•Y•a to th• sponsor! 

The results of Study 87-10-6023 indicate that metforD?in patients 
experience a significantly greater mean reduction in the glycemic 
control parameters (FPG, HbA1,) than do placebo patients. These 
results were supported by the Study 87-20-6023 results which 
indicate that metformin patients experience a significantly greater 
mean reduction in FPG and HbA1• levels than do glyburide patients. 
However, the magnitude of the metformin treatment effect was not 
near as great in study 87-20-6023 as it was in study 87-10-6023 
which could be due to the difference between the metformin dose 
titration procedures employed in these studies or to the withdrawal 
of glyburide subsequent to the prebaseline phase. In f1'ct, the 
magnitude of the combinat.iori (metformin plus glyburide) t:.:eatment 
effect in Study 87-20-6023 was similar to that of the Study 37-10-
6023 metformin treatment effect. 

Similar statements may be made with regard to the lipid param~ters. 

fhe results of both studies indicate that 
statistically associated with the occurrence of 
nausea/vomiting. 

metf ormin 
di'4rrhea 

is 
and 

conse~uently, in the opinion of this reviewer, studies 87-10-6023 
and 87-20-6023 have demonstrated that the administr<1ticn of 
metformin and rnetformin in combination with glyburide results. in a 
statistically cignificant r~duction in the glycemic control 
parameters FPG and HbA1,. 

However, the minimally effective dose cannot be determined due to 
the design and conduct of these studies . 

• 
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TABLE 1 

STUDY 87-10-6023 

KBAJI FASTING PLASMA GLUCOSB (aq/41) LEVBLS 

If 
Basel in• 

Chanqe 

Mttf Ol'!liD 

139 
241.5 
-53.0 

Plactbo 

143 
238.1 
6.3 

• P<.001 Ilf FAVOR or MBT~ORMIH OVBR PLACBDO 
TJlBA'1'XBll'l'-BY-CJDITBR !BTBRACTIOH P-VALUB=.33 

't •"" I 

10 

·-·--

. ' 

P-value 

.72 
<.001· 



; 

If 
Ba••lin• 

Cbanqt 

Tl'JILZ 2 

STUDY 87-lD-6023 

JIZAJI llDOGLOBilll Ate ( \) LZVELS 

SPOJISOll'S i.oc. AllALYSBS 

Mttforaip 

135 
8.4 

-1.4 

na •. 
Plac•bo 

135 
8.2 

.4 

* P<.001 IB PAVOR OF JOTPOIUlilf UVBR PLaCZBO 
TllllTKDIT-BY-CDTER IllTDaCTIOB P-VU.Ull=.193 

.. •,. I 

11 

• • 

1-value 

.267 
<.001· 
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II 
Baseline 

Cbanqe 

TABLE 3 

STUDY 87-lD-6023 

MIU TOTAL CBOLBSTDOL (aq/dl) LBVZ:LS 

8P01180R'8 LOCJ' Jt.llU.Y8U 

TOTAL CIOLISTIBOL 

Met ton in 

130 
212.4 
-9.5 

Plaa•b9 

138 
212.6 
1.8 

* p:.024 Ill FAVOR OJ' MBTJ'ORMill OVER PLACBBO 
'l'RBATMBllT-BY-CBll'ral IllTBRACTIOll P-VJt.LOB:.862 

... • .. ! 

12 

.. •• 

P-va]Ja 

.937 
• 024° 



JI 
BASBLIJIB 

CBUGB 

I P=.oas 

TABLB 4 

STUDY 87-lD-6023 
+ 

KBDIAll 'l'IIGLYCBJlIDB (a9/41) LBVBLB 

&PO•aoa•a LOCr ~DJ.Yau 

'l'II9LYCIBIQB8 

MITlOBMI• Pi.&CllO 

130 
161.0 
-10.0 

138 
162.5 
4.0 

'l'IDTXDT-BY-CDTIB Ill'l'IBACTIOJI P-VALUS--::.617 

• • 

P-VN.UI 

.484 
• 0851 

+ A rn OUTLIDS SllnBD TBI DATA. co•&BQU'!Dft'l.Y, TBB JIBDID 
VALOB8 Allll A KOU VALID usus•nrr or TBB ftBATMJDl'l' CDOUP 
auro•su. 

.. . , . 
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If 
BASBLIMB 

CJIDQll 

TABLll 5 

STUDY 87-1D-6023 

KBAM LDL (ag/41) LZVllLS 

SPOMSOR'S LOCJ' a!IALY£Z8 

HITPQRMilf 

117 
137.5 
-11.1 

PLACIBO 

125 
138.5 
-2.0 

* P=.021 IH FAVOR OF KBTFORllIH OVER PLACBBO 

.. . ... 

14 

·-

• • 

P-VALQI 

.794 
• 021 • 



··.~ ! 

II 
BUBLillB 

CllAllGB 

.. ., . 

~--

TABLE 6 

&TODY 87-lD-6023 

XDll BDL (ag/41) LrnLS 

8POJl80Jl'8 LOCI' >MaLY8 .. 

llBTfQBMIB 

130 
38.7 

.8 

1! 

PW.CIBO 

137 
40.8 
-.3 

• 

P-DI,01 

.175 

.303 



Iii 
BASZLIJfB 

CBAJIGB 

. . , . 

....... 

'!'ABLZ 7 

STUDY 87-lD-6023 

KB1Jf BODY WBIGJIT (l~a) 

BODY WIIGll' 

Kl1'l08Mll! 

141 
201.0 
-1.4 

16 

PLACIDO 

144 
206.0 
-2.4 

P-VALQI 

.200 

.207 
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TABLB 8 

ST ODY 87-20•6023 

ADVlllUIB BDDIDCP+ 

DDDDT SiBQDP' l-VAI.211 
AD!•••• 1uu;i;1n1c1 II g ~ II XI !i II XI c g !:I < 

ADoruia 14 ( 6.7\) 2( 1.0\) 9( 4.2\) <.Ol .27 .04 
Diarrhea 98(46.7\) 25(12.0\) 95 ( 44. 6\) <.001 • 67 <.001 
Indi9•9tion 9( 4.3\) 8( 3. 8\) 25(11.7\) .81 <.01 <.01 
lfau•u/Voaitia9 56(26.7\) 17 ( 8.1\) 54(25.4\) <.001 .76 <.001 
Bypoglyo•i• 4( 1.9\) 7( J.J\) 38(17.8\) • 36 <.001 <.001 
ADXi•ty/T•D•ion 1( 0.5\) 9( 4.J\) 4( 1.9\) • 01 . 37 .15 
Tr .. uloUflll••• !'> ( 2.4\) 2 ( 1.0\) 9( 4.2\) .45 .29 .04 
Pbaryngitia 8( 3.8\) 10( 4.8\) 19 ( 8.9\) • 62 .OJ .09 
URTI++ 40(19.0\) 46(22.(t\) 67(31.5\) .45 <.01 .OJ 
Vaginiti• 8( l.S\) 16( 7.7\) 5( 2. 3\) • 09 .38 .Ol 

.. ADVBRSI BZPDIUCBS l'OR 1flllc:!I ~ PAIRWISB TRllTIOlM'!' COllPARISOll P•VALOB I 
LB88 Tllll .05 

++ OPPBR RBSPIRATORY TRACT Ilfl'BCTIOll 

# K : KBTPORKI!i 
G : GLYBOJIIDB 
C : COKBIJIATION 

.. •, I 
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TABLE 9 

STUDY 87-20-6023 

HEA!J PASTillG PLASMA GLUCOSB (aq/dl) LEVELS 

~PONSOR'S LOCF AJIALYSBS 

Ui l.::.VALUI§ ict11nge f;[Ol!I li!!!•l;i 

TR~Bll'l' GROUP N BAilLil!I CJIAN!ill C VB H C vs G II vs G 
' 

CoaJ:>ination (C) 213 250.5 -63.5 <. 001 •• <.001 .. • 025° 
Hetforain (H) 209 253.9 -.9 
Glyburide (G) 207 247.5 13.7 

* P=.025 IN FAVOR OF HBTFORHIN OVBR GLYU!aIDB 

** P<.001 IN FAVOR OP TBB COltBINATION OVBlt HFTFORHIN ABD QLYBURIDI 

TRBJ.THBNT-BY-CBll'l'BR IftBRJ.CTIOll P-VALOI = .199 

.. . .... ' 

.. 
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TRIM'llQT GROQP 

coJli,ination (C) 
K•tforain (M) 
Glyburide (G) 

TABLB 10 

STUDY 97-2D-6023 

KBMI BEHOOLOBill A1c (%I LZVBLS 

SPOllSOR'S LOCI' •DLYSBS 

RA1c f-VAL!lll 
B IABILID CBUGI c VI M 

200 8.8 -1.7 <.001· 
200 8.9 -.4 
191 8.5 .2 

• • 

'S!lllD!I• fl~9. a1•li 
c VS g K VI Q 

<. 001 • <."001· 

* P<. 001 Ill J'AVOR OJ' MBTl'OllKilf OVD GLYBl:Jlil!DB AED 1111 J'AVOR 01' 
COllBIDTIOlll OVBR KBTFORKllf AlllD GLYBURIDI 

TRBATllmlT-BY-CBlllTBR IllTBRAC'!'IOJI P-VALUB = .667 

•• ·-
/ 
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TABLE 11 

&TODY 87-2D-6023 

BOll'Y WBIGBT (lba) 

8POBSOR'8 ~ A~YSIS 
• • 

~DY !IIQBT P-'fALUIS Cchapq• froa baseli 

TRllTXQT GRQ!JP 

Combination (C) 
Ketforain (M) 
Glyburide (G) 

If 
212 
208 
206 

BASBL!U 

202.2 
204.0 
20J.O 

CJWfGI 
.9 

·-8. 4 
-.7 

C ys K 

• 001 •• 

* P:.011 I• FAVOR OF GLYBORIDI OVIR COJIBIJIATIOB 

C VS G 

• 011· 

M VS G 

<.·001 .. 

** P<.001 IH FAV02 OF MITFORKIH OVIR COJIBillATIOB AND GLYBURIDB 

'l'JllA'l'KDT-BY-CBlf'rER IHTBRACTIOH P-VALUI : .420 

"'I ' • I 
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TBIATJllllT GllOQl 

Colll:Jination (C) 
M•tforaiD (M) 
Glyburide (G) 

TABLE 12 

STUDY 87-20-6023 

JIDJr TOTAL CJIOLllSTDOL (ag/dl) LEVELS 

SPOMSOR'I LOCW ANALYI .. 

TOTAL CRQLIBTIBOL 

I! 
207 
195 
194 

BASIL ID 

215.2 
213.4 
220.4 

CJWfGI 
-9.3 
-4.0 
2.8 

P-DI,UIS 

C ya M 

.139 

• • 

Cchanq•• fr911 b&l!ll 

C VI G M VI G 

<.001· ;087 

• P<.001 IJI WAVOR or COllBINATIOM OVJIR GLYBUJlIDB 

TBIATIUDIT-BY-CDTB1l INTIRACTIOJI P-VALUB = .797 

... • 1 I 
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'l'BIA'J'MQT GROQP 

Combination (C) 
Metf orain (M) 
Glyburi4e (G) 

TABLE 13 

STUDY 37-2D-6023 

MBDIAH+ TRIGLYCERIDE (aq/41) LEVELS 

SPOMSOR'S LOCP AJIALYSIS 
• • 

'l'BIGLYClllIDIS P-VAJ.UIS <changes froa ba11li 

I! 
207 
196 
194 

BASILINI 

170.0 
197.5 
184.0 

CllAlfGI 

-14.0 
-6.5 
6.5 

C VI M 

.888 

C VI G 

• 004° 

K VI G 
; 007° 

* P<.01 IM PAVOR OP COllBillA'l'ION AND KB'lTORXIR OVBR GLYBORIDI 
'l'BBA'fMlll'l'-BY-CDTD IMTIRACTION P-VALUI = • 752 

+ A PEW OUTLIERS SKDBD Tiii DATA. co•SIQUD'l'LY, THI MBDIAH \ALVES 
A MORE VALID ASSISSMD'l' OF THI 'l'BBATllD'l' GROUP RESPONSES 

... • "" I 
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.-

TRIA'mQT Gl"\OyP 

Collbin.iti~D (C) 
Metf orain (M) 
Glyburic!e (G) 

~ ~-

190 
168 
177 

TABLE 14 

STUDY 87-20-6023 

HEAii LDL (aq/41) LEVELS 

8POll80R'8 LOCP .MIALY81!8 

.LRL ~-nLYlti 

BASIL ID CJIANGI C VIM 

137.2 -a.o .466 
135.4 -6.0 
138.1 3.8 

* P<.01 IH FAVOR OP ~FOltl'UB OVBR GLYBUJlIDB 

** P<.001 IH FAVOR OP COMBlBATIOH OVER GLYBUJlIDB 

.. .,. I 
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l!:!b&ng1 f[Olll J2111J. l) 
C VI G M VI G 

<.001 .. • 003° 
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TABLE J,5 

STUDY 87-20-6023 

HEAM BDL (mq/41) LEVELS 

HDL P-VM!U~§ l_change from b§se;i.inE 

'.tRDtllBMT iBOUl If BASll!IHI C!HANGI c VI M C vs G M VS G 

Combination (C) 207 39.0 1.1 .303 .361 .056 
M•tformin (M) 194 37.0 1.8 
Glyburide (G) 193 37.2 .4 

.. • ... I 

2• 
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REVIEW AND EVALUATION OF P!iARMACOLOGY AND TOXICOLOGY DATA 
Original Summary 

Glucophage Tablets (Brand of Metformin hydrochloride) 

Antihyperglycemic Agent 

Indicated Use: As monotherapy, as an adjunct to diet to lower blood glucose in 
patients with non-insulin dependent diabetes (NIDDM) whose.hyperglycemia 
cannot be satisfactorily managed on diet alone. Glucophage Tablets are 
also indicated in patients with NIDDM whose hyperglycemia cannot be 
satisfactorily manag~d by diet and maximum dosage of a sulfonylurea. 
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Supplier: Bulk drug eubetance, produced by Lipha s.A., Lyon, France at their 
manufacturing plant Liphu Calaie, in Calaia, France. The drug product 
(tablet•) will be manufactured, packaged and labeled by Lipha 
Pharmaceutical• Limited, United Kingdorn, at their facilitiea in Hitchin, 
Herfordahire and Letchworth, Herfordehire, respectively, in England. 

Dosage and Form: Supplied ae 500 and 850 mg Tablet• for oral adminietration. 
Ooeage of Glucophage mQuat be indivi.clualized on the baaie of both 
effectiveneee and toler1.nce, while not exceeding the -ximum rec~nd•d 
daily doee of 2550 1119. Blood gl11co11e and glycoeylated h91D09lobin eho11ld 
be periodically monitor<Jd. 

Stru"ture: 
H1C 

\ 
N-C-NH-C·-NH, • HCl 

I I I 
MW 165.63 

H, C NH Nii 

N,N-climethylimidodicarbonimidic diamide 
or N,N-Dimethylbiguanide 

roreian Studie1; Yee - See Individual Studiee. 

Prtclipical Studiel~ 
Pbaraacology1 See also previoue reviewe. 

The major effect of the biguanidee appears to be a potentiation of ineulln 
effectiveneasa. Several review articlee are present in the li.terature which 
summarize the pharmacological activity of metformin and discuss its mechaniem 
of action which is n~t completely underetood. The effects of metformin are 
probably due to multiple actions which have included the following auggeationa 
of the mechanism of action: 1) increased ineulin receptor binding; 2) decreased 
intestinal glucose absorption; 3) increased cellular qlucoae uptake; 
4) decreased hepatic gluconeogeneais; S) stimulation 01 unaerobic glycolyeia; 
and 6) potentiation of ineulin action at the receptor or poet-receptor level. 
Cellular level studies indicate that metformin potentiates insulin action and 
in vitro studies support a poet-receptor mechanism of action. 

1 Mettormin improves glucose tolerance, however, therapeutic doaee do not 
reduce basal glucose concentrations below the normal physiological range in 
d;.abetic rr non-diabetic animals or humane. When given orally metformin 
effecti'>•ely lowers plasma 9lucoaP .1.evels in genetically diabetic !UC. mice, 
streptozotocin-induced diabetic mice, obeee fe-le fa/fa rats and alloxan­
induced diabetic rats. Glucose lowering doee not appear to be due to effect• 
on pla11111& ineulin or 9l11cagon concentration•. Altho11gh the evidence ia not 
entirely conclusive it i• generally accepted that metformin'e antihyperglyc .. ic 
effects are poorly correlated with insulin binding and ita effect• on receptor 
binding and number are not directly related to its metabolic and clinical 
effecte. Ketformin doee not incr•••e circulating ina11lin level• and doee not 
appear to stimulate ineulin aecr·etion. 
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Although c·oncentrationa are usually higher than the therapeutic range, 
metformin inhibits intestinal glucose absorption in normal and diabetic animals, 
however, other mechanisms of action probably also pla)· a role. 

Ketformin in general potentiates insulin-mediated glucose uptake into 
tiaauea, eapeci11lly skeletal muscle (may be due t.o facilitation of a post­
receptor sensitivity to ineulin). No effect wae seen on basal or inaulin­
atimulated glucose oxidation in non-diabetic mouse muscle. Glucose oxidati<>n 
was potentiated, however, in etreptozotocin-diabetic mouse muscle in the 
presence of insulin. Basal glucose oxidation in adipocytea from non-diabetic 
rate was also increased by metformin. Metformin haa produced either no effect 
or an increase in inaulin-atimulated glycogen synthesis in non-diabet.1.c and 
diabetic animal skeletal muscle. 

Metforr.,in ognhanced the rate of lactate p1·oductio11 in vitro in isolated male 
Wietar rat parenchymal liver cell• but did not affect lactate production in male 
Sprague-Dawley rat isolated pancreas. Metformin aignificantly increasod in vivo 
blood lactate l9vela in male Hartley guinea pig• at doses from 125-500 rnq/kg 
i.~., at 100-400 roq/kg p.o. in male Wiatar rato, at 50-400 mg/kg p.o. in male 
streptozotocin-diabetic Wiatar rate, and 50-200 mg/kg i.v. and p.o. in alloxan­
diab.;;tic rats. However, in other studies metformin p.o. produced no significant 
blood lactate effects. The following showed no significant lactate production 
effects: 150 mg/kg/day x 4 in male Wistar rate; skeletal muscle from normal or 
strepto:otocin-diabPtic mice after 250 mg/kg/day p.o. fnr 3-weeke; diaphragm 
from normal and hyperglycemic mice or epididymal fat from normal mice aft~r 250 
mg/kg orally; normal mice after 500-200 rr.g/kg i. v. and p.o.; norr.1al, 
hyperglycemic obese mice ano.I hyperinaulin81'11ic DBM mice after 200 mtJ/kg f··-'·. 

Metformin has also been shown to havoa hypolipidemic effects an.i to 
significantly improve the progression and regre·aeion of atlier,~eclerotic leaivna. 
Although metformin does net appear to ahow any significant effects on normal 
Sprague-Dawley rat cholesterol levels, it inhibits fructose and fat-ind•Jcttd 
hypertriglyceridemia. No effects were seen on hypercholeaterolemia induced in 
Fauve de Bourgogne rabbits by a high-fat diet. (Metformin has been reported tc 
be an effective hypolipidemic agent in humans - a 38\ decrease in triglycex·ide 
levels in various types of li1•id diaordera has be" ll noted. Metformin appears 
to inhibit the transfer of dietary tri9lyceride fro,11 the gastrointestinal tract 
into plasma and to reduce the ... ptake of absorbed lipid by adipose tissue. 

Various studies indicate ~hat metfonuin produces lipoprotein changes in 
cholesterol-fed animals towa:-·d a more normal composition. Structural 
modif icalion of VLOL leads to a rapid turnover and decreased irteraction with 
binding components of thi. arterial ..,all. Aortic wall lipid metabolism is 
altered with inhibition of intramural lipid biosynthesis. 

Metformin showed a noticeable prophylactic effect on duvelopment of 
atherosclerotic lesions throughout the entire arterial trunk of cholesterol-fed 
animals. Significant reduction~ were seen in choleaterol content o! the aorta, 
coronary arteries, and pulmonary artery, and arterial lesions were decreased. 
Elimination of lipid deposits after cessation of the high cholesterol diet was 
greatly accelerated by metformin. 

• F;'ffcta of metformin on the micl'.ocirculation were studied in several 
different animal models and •t is reported that they suggest that metformin may 
play a beneficial role in prevention and/or development of diabetic 
microangiopathy with a reduc:tion in the incidence of glomerulosclerosis. 

250 mg/kg i. p. reduced food in lean and genetically obese mice (more 
aensitive). On the other hand, 50 or 250 rag/kg/day p.o. for 15 daya did not 
produce si9nificant changes in body -ight or daily food intake in lean or obeae 
mice. Male rate showed 1m antidipaic effect when 20-100 µg -tformin wa» 
implanted in the hypothalamua. 

Ketformin did not produce any effect on liver microaomal enzyme• in rat 
etudiea, however liver blood flow was ai~nificantly increased. Ketformin haa 
alao been reported to counteract the hyperglyc-ic effecta of diazepam and 
nifedi~ine in rate. 
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AJ)IQ, PlatM ginttic StµdicR: [Radioactive labeling on the two biquanide 
carbons.] Summaries - See also Tables p. Ba and Com.nents. 

Studit• with ! 14Cl-1Cttfoajn in Cbarltl Rivtr cp Spraau•-Dawltv Rat11 Inveresk 
Research Intern~tional. S~otland. lRI Project 151738 Report 8656. Complete9: 
Dec 92. Batch: CFQ 6664 c'cJ-labeled Metformin specific activity 6.88 MBq·mg· I 

186 µCi· mg·'. Non- radiolabeled Batch 21889. 

Target dose ::.evels fui: .:iral and i. v. administration were so mg. kg 1 and 25 
mg·kg 1

, respectively. 

[
14C] -M< tformin was fairly well absorbed following oral adainittration to 

rats. U~inary excretion was ca. 66' for males and ca. 51' for females; fecal 
excretion was 31 and 44•. urinary excretion following i.v. adaini1tration was 
ca. 93 and 92•; fecal excretion was 5 and 3. 1• By 24 h the majority ol t.he dose 
by both routes ~d been recovered in excreta. Total radioacti vo dose recovered 
after the oral 0ose was 99.os• for males and 96.53• for females, and after the 
i.v. dose 105.8\· for males and 86.4' for females. There was little or no 
rc>dioactivity in ,oixpired CO, from eitl.er route. 

Sinqlt Deft Pl~, .. Kiptti91: 
single 50 mg•kg' oral doat: Peak mean levels of total radioactivity in 

pl;,sma were 2.804 µg equiv·ml"1 for males at l h and 2.361 µg equiv·ml"1 for 
iemales at 1.5 ,1. At 4 hrs. 1-avels were 1.270 149 equiv·m1·1 for maleu and 1.027 
µg equiv·m1·1 for females and near background by 12 hrs. The AUC,.. 0 was 7.93 
µg equiv·h·ml"1 for males and 6.49 µg equiv·h·ml"1 for females. The whole blood 
to plasma ratio of mean values of total radioar.tivity at 4 hrs. was 1.39 for 
males and l.42 for females. 

Single 25 mg•kg·• i.v. do111 Plasma radioactivity was highest at 5 min. 
being 19.410 µg equiv·ml"1 for males and 24.991 149 equiv·ml"1 for females. Values 
had decreased to 0.346 and 0.561 µg equiv·ml 1 by 3 hrs. and near background by 
6 hours. The AUC,, .. was 13.59 and 16.99 µg equiv·m1·1 for males and females. 
Whole blood to plasma ratio o~ mean values was ca. 0.9 at 0.5 h for both sexes 
and 1.7 and 1.4 for males and females at 4 hours. 

Multipl• 0011 Bxprttion Studitt: 
7 Daily 50 i.g·kg· oral adllini1tratiOD11 Pattern of excretion was broadly 

similar to that of a single dose. 
Dose•: (24 h post dose) Urinary recovery was 47 21\ for males and 43.66' 

!.or females and for feces 47.41 and 55.Jlf;. 
Dose 1: (24 h post dose) Urinary reccvery was 47.72 and 45.50• for males 

and females and fecal recovei-y was 49.60 and 50.02\. 

At 24 h po•:t daily dose >97\ of the total radioactivity administered up to 
that: til'ne' point nad usually been excreted. 

ICµltiplt D9tt Pla ... gi~ttict: 
Dose l: Peak mean total radioactivity levels at t and 2 hrs. were 2.755 

119 equiv·mi·• for males and 2. 389 119 equiv·ml· for female•. 
The A~~ waa 8.13 1'9 equiv·1111·1 for male• and a.02 p.g equiv·ml'1 for 

female11. 
Do•e ·1: P.Jak level• ~rci •een 1 hr. poat doae - -an value• of 3.329 and 

3.971 119 equiv·ml· for males and female1. 
The AUCo..• wa• 8.77 and 10.23 p.g equiv·llll.·1 for males and f.-1••· 

At 24 h following each doae, :radioactivity was generally at or near 
bacK9:rowid with no s•gnificant accumul•tion of radioactivity. 



NOA 20-357 p. S 

iblan\i\atiya Zi11y• pi1triby\iop1 
Mal• rat• - Level• of total radioactivity in ti•euea and organ~ examined 

wara u•ually higheat 2 h poet do••· ~xcept for tha GI tract radioac}ivity waa 
high••t in kidney (21.038 µg equiv·g· I and liver Cl4.6SS µg equiv·g· ). 

By 6 h radioactivity in general decreaaed aignificantly except for adrenal• 
(6.JS9 µg equiv·g·11 and heart (S.448 .,9 aquiv·g·11. Thyroid increaaad •lightly 
to 3.116 µg equiv·g·'. 

By 12 h except for th• GI tract l•v•l• wart• higheat in adrenala, heart and 
·I thyroid (3.857, 2.413 and 2.357 µq equiv•g I· 

By 12 h except for the GI tract level• were in general at or near 
background. 

Oyalita\iye Si11y1 pi1\ribptiop1 
Whole body radi09raphy1 Total raJioac~ivity in tiaauea and organa werQ 

hi9heat at 1.5 h in the atcmach and a111all inteatine, with lower level• in live1·, 
lu1l9•, heart, apl••n, kidn•y• and adrenala, and teat••· IAv•l• decreaaed by 4 
h. At 48 h l•v•lu ..,.r• detectable only in th• GI tract. 

Plac1at1l T.ta~ 
Single oral doa& Day 16 of 9eatation: To~al radioactivity waa high1r in 

111atern1l ti••U•• th~n in tht fetu• \acme pltcental barri•rl). Lev•l• in tetua, 
placenta and amniotic fluid at th• t1- of peak (2 h) -r• lower than tho•• in 
pl111111&. At 6 h level• in pla•ma ind pl1centa -r• broadly •illlilar (1.529 µg 
equiv·1111·1 for pla•l'lla, . 1.542-1.970 µ~ equiv·g·' for placenta). At 12 h levels 
in placenta (0.387-0.443 µq equiv·g· I were higher than in plasma co.200 µg 
•quiv•ml"1

). At 120 h maternal and fetal l•v•l• were at or near background. 

Milk Tr•H•f![! 
Variable re•ult• with relatively low l•vela of total radioactivity in milk 

compared to pl&alll4 at 1.5 h (milk:pla::ma ratio <l). Level11 in milk -r• greater 
than thoae in plasma by 8 h and thia difference incre~aed aignificantly by 24 
hour•. 

studies with rMd-Metforwin ip Mict1 Invere•k R••earch International, Scotland. 
Report 8799. IRI Project 151785. Completed: May 92. Batch: CFQ 6664 [ 14CJ­
l&beled Metformin apeci!ic activity 6.88 MBq·mg·•, 18.'.i µCi·mg·'. 

Non-radiolabeled Batch 21889. 

Target dose levels for oral and Lv. <1dmin.latration were SO mg•kg·• and 25 
mg· k1i', reapectively. Each mouse received ca. 5 µCi. Radioac;tivity excretion 
kinetic• were aimilar for both sexes by both routes. 

Oral Adaiai1tratioo1 Elimination of radioactivity was rapid with 83-99' 
of the dose recovered by 48 hrs. The inain route of elimination was urinary 
bei~g .:w~56\ in males and 38-61\ for females at 120 hrs. 9.~4-9.65\ was also 
recovered in the cage wash (associated with urine). Fecal elimination accounted 
for 29-43\ in males and 21-37\ in females. ~t 120 hra. there was no aignif icant 
retention of radioactivity in the carca1s or GI tract. 

l .V. M•iaiatrstioaa Urine waa the ... in rout• of elimination of 
radioactivity accounting for 83-101\ for males and 51-89\ for femal••· recal 
excretion ac~nted for another 2-9\ for male• and 4-32\ for f .... l••· Recovery 
froaa cage waab waa 7.02\ for male• and 11.58\ for fta1al••· 

Pla ... and Whole Blood lltiaeticaa 
oral Adaiai•tratioa1 Hales - Rapid ab•orption with peak mean level• of 

total radioactivity in plasma at o. S h (3. 59 µg equiv•ml"1
). Elimination froaa 

plamma was rapid -an level• being 0.14 µg .. quiv•m1·1 at 8 hra. after do1ing. 
Total radioactivity was below th• limit of reliable meaaurement at 24 hra. 
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r-al•• - T~tal radioactivity peak -an pla8111' level• al•o at 0.5 h -r• 4.22 
µg aquiv•ml·. They fell to 0.20 µg equiv•mf at 8 hr•. and by 24 hra. were 
below the limit of reliable mea•ur-nt. 

Por whole blood the profile of total radioactivity wti• in g•neral •imilar 
to that ob .. rv•d in pla ... , although level• war• •lightly lower. 

B1.1dit• vitb !,.CJ-lttfonip ip lg lealapd !!hit• llbbit•1 

i~~~~~a~~na;66:c~~~~~~~ba{!J ~~~::1~s~~~if~:po:;t{~{i2r 
Ir,era•k Rt•earch 
~ompltted ~t 92. 
6.88 M8q•1119 • 186 

µCi·mg·•. Non-~adiolabaltd Batch 21889. 
Target doi11• wa• SO mg•kg·• a:.ich that tach animal received a radioactive do .. 

of ca. SO µCi (l.85 MBq) orally by gavage. 

Studie• did not thow any apparent ••x difftrenct•. 
Sillgle ortl do••• Rtcovery wa• S:Z-61• in th• urint and 31-42• in the 

f•c••· Total recovery of radioactivity including GI tract, carca•• and cage 
wa•h during the 5 day collection period wa• 95-104•. L••• than 3\ wa• recovertd 
during t~• 96-120 h period. Radioactivity peaked at 1.5 h at a mean of 5.26 µg 
equiv•ml· and rapidly fell to 10• of peak level• at 6 b. They then fell alowly 
and were below the limit of detection at 48 h. 

7 D•J• adaiaiatratioaa Tht excrttion patttrn waL aimllar to that afttr 
aingl• adlliniatration with the -jority of th• do•• being recovered in th• urine 
(47-61\) and an additional 29-46' in the fee••· Total recovtry up to 120 h po•t 
Oo•t 7 wa• 95-101,. Le•• th~n 2\ wa• recovered during th• 96-120 h period. 
It appear• that either ab.orption i• not compl•tt or aome excretion via bil• 
into the f•cta •xiat•. 

r111u Jina\ic11 
Radioactivity peaked at 1.5 h (3.09-6.28 119 equiv•1111"1

) aft•r the fir•t do•• 
and fell to ca. 10\ of initial lev•l• at 6 h. At 24 h afttr Do•e 1 and 24 h 
afttr Do•• 6 level• of total radioactivity were fairly conatant (mean 0.42-0.77 
µg equiv•a1·11. Th• pattern after Do•• 7 wa• •iailar to that afttr Do•• 1 
declinin9 more alowly after 8 h and not being •ignificantly above bacltgL·ound 
72 h after Do•• 7. 

Thert appeared to bu a mov-nt of radiolabeled component• aero•• tht ctll 
-..bran• into the red c•ll•. Leval• in whole blood after the 7th do•• were 
•imilar to that of plaema with a peak at 1 h. Th• ratio of radioactivity in 
whole blood to pla8111a wa• 61' at 1 h and 134\ at 24 hour• after Do•• 7. 

Ti••u• ladioactititya 
Admini•tration on Day 18 of gaatation. 

Radioactivity highe•t at 2 h for kidney (24-111 µg •q~iv·g·1 1, liv .. r (19-6S 
µg ,quii•cjf1

), heart and lung fell to 1-3 and 1-2 µg equiv•9 1 1<t 48 h. 
The maxiaaum total radioactivity in placent.a and whole fatua declined aftar 

6 h. Total radioactivity in amniotic fluid increaae<1 from 2-48 h re11111lting in 
a change in the ratio in amniotic fluid to maternal pla8111&, from 0.02 a: 2 h to 
4.47 at 48 h. 

Petal radioactivity r ... intd fairly con•tant. Th• ratio of radioactivity 
in fet11a1aaternal heart ti••ue increaHcl froia 0.09 at 2 h t.o 0.66 at 48 h. The 
partial barrier to radiolabeltd component• croa•inv the plaoenta to the fetua 
i• not aa cOllplete •• that preventinv tbeir return to tba .. l;arftal cire11latioa. 
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Studies with 1"cJ-Metfondn in Doqs: Inveresk Research International, 
Scotland. IRI Pro?,ect 151743 Report 8778. Study Completed Jun 92. 
Batch: Cf'Q 6664 ( 'c ]-labeled Metformin specific activity 6. 88 MBq·mg·', 186 
µCi•mg·'. Non-radiolabeled Batch 21889. 

Target dose levels of 50 mg•kg·' after oral administration and 25 ~;,i·kg. 1 
after i.v. administration. Target radioactive dose 100 µCi per do~ for eacn 
route. 

Single oral dose: Mean peak plasma concentrations of to~~! radioactivity were 
seen at 1.s h for ~~le and 2 h for females; ~~ak values ranged between 
0. 75 and 3 h. AUCo. was 43.2 µg equiv·ii-m1·1 for males and 44.2 for 
females. 

ur+~ary excretion: ca. 86' for ma~es and ca. 87' for females at 120 h. 
Fecal excretion: For males ca 49' and for females ca. 17,. 
Excretiun was rapid with ca. ~oo' recovered by 24 h. 

Single I.V. dose: Peak plasma radioactivity levels were seen at the first 
5 min. sampling being 68 and 78 µg equiv•ml"1 for m~les and females respect. 
AUC...., was 45.B and 51.6 µg equiv·m1· 1 for males and females. 
Urinary excretion: ca. 98' for males and ca. 99' for females at 120 h. 
Fecal excretion: Males ca. 2\ and females ca. 1,. 
Excretion was rapid with ca. 95\ recovered by 24 h. 

Both routes - Plasma: Later time points (JP to 120 h) 
radioactivity in ?lasma were at or near background. 
blood were generally less than in plasma. 

levels of total 
Level" in whole 

7-Daily Oral Administrations: Excretion was again mainly urinary with a pattern 
similar to that seen after single oral administrativn. 

Plasma: Pedk plasma levels were seen at 1 arid 1.5 h for males and femal 0 :;, 

Post Dose 1 (ca. 13 and 13 µg equiv•m1·1
; and Post Dose 7 (ca. 12 a;,a 10 µg 

equiv•ml'1). Aue;..... for males and females were Post Dose 1 ca. 55 and 50 µg 
equiv•ml"1 anci Post Dose 7 ca . .;4.8 and 50.3 µg equiv•m1·1

• Steady state 
levels were achieved after 2-3 days of dosing. 
Urinary excretion: 24 ~ after Dose l urinary recovery was ca. 71' for males 
and ca. 65-& for females. At 120 h Post Dose 7 values were ca. 67' for 
males and ca. 78\ for females. 

No significant accumulation of total radioactivity appeared to occur (it is 
reported however, that such radioactivity data should be interpreted with 
caution). 

studies with (14 CJ-Metfonain in Rhesus Monkeys: Inveresk Research International, 
Sco\lar;ig., IRI Propect 151764 Report 8737. Study Completed May 92. 
Batch: CFQ 66fi4 [ 1 C]-labeled Metfcrmin specific activity l.14 GBq•mmo1·', 31 
mCi•mmo1·'. Non-radiolabeled Bat.ch 21889. 

Target dose levels of 50 mg•kg·' after oral administration and 25 mg•kg.1 

aftet i.v. administration. Target radioactive dose, 100 µCi per animal for each 
route. 3M;3F 

Single oral dn,;,e, Peak mean plasma radioactivity showed a. li'!rge 'ariability 
with «alues at 2 h (range 1-2 h) of 5.97 µ9 equiv•m1·· for males and at 
0.75 h (range 0.75-3 h) of 7.26 µg equiv•m1·1 for females. By 24 h plasma 
decre., .. ed significantly to means of 0.09 and O.C6 µg eq•1iv•ml"' for males 
and females. Later time periods (up to l.68 h) shn;.1ed plasma radioacttv.i.ty 
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to be at or near b<.>ckground. AUC .,.., was 26.5 and 35.1 µg equiv·m1·1 for 
males and females. whole blood radioactivity was generally less than that 
of plasma with mean concentrations at 4 h for males of 2.34 µg equiv·ml 1 

and at: 1 h t•:>r females of 4. 48 µg equi v·ml''. 
Urinary excretion: For males ca. 48\ of the dose and foi females ca. 42\ of 

the dose at 168 hrs. plus additional ca. 7 and 9\ in cage wash and debris. 
Fecal excretion: At 168 h ca. 44\ for ma.les and 40\ for females. 

By 24 h a mean of ca. 70\ was recovered in excreta. 

r.v. Administration; Mean plasma rad:i.oactiv'.ty for males and females of ca. 55 
and 62 "'?' equiv·ml'1 at 5 m:i.n. decreased to a mean of 0.13 and 0.19 µg 
equiv·ml' at 8 houri;. Radioactivity w.1s near background by 168 hours. 
AUCo,14 ,. for males and females were 21.5 and :?7.3 µg equiv·h·'. 
Rl\dioactivi~y in whole blood was lower than in plasma being 5.51 and 7.38 
119 equiv·ml· at 5 h for males and females. 

Urhiary ex':retion: At 168 hours ca. 90 and 77t of the dose plc.s ca. a and 
20% in cage wash and debris. 

Fecal excretion: ca. l and 2t for males vs females. 

It appears r.hat following oral administration, absorption of radiolabeled drug 
may be at least SO\-. 

Metabolite Profiling Studies in S•nmles from Rats, 00('9, Mice, Rabbits and 
Cynomolaue Monltevs Following Oral or Intravepoua Ad1pniatration of [ 14Cl -
Matformin: lnveresk Research International, Scotland. Report 906 9. IRI 
Project 151790. completed: Oct 92. Batch: CFQ 6664 [ 14CJ-labe1ed Metformin 
specific activity l.14 GBq·mrnol"1

, 31 mCi·mmol'1 • Non-radiolabeled Batch 21889. 
Combination of the following projects: 

IRI Project 151738 - Rats; IRI Project 151764 - Rhesus Monkeys; 
IRI Project 151743 - Dogs; IRI Project 151759 - Rabbits; 
IRI Project 151785 - Mice. 

Pooled sample~ !Lorn rats, dogs, mice, and rhesus monkeys were subjected to 
TLC ~nalysis wnich indicated the presence of a single radioactive component in 
all three solvent systems exarr1ined which co-chromatographed with [ 14C] -
Metformin. There did not appear to be any apparent differences between males 
and females. 

Rabbits were an exception. Two radioactive components were observed in 
urine and plasma one component co-chromatographed with ["CJ -Met:foi:-min. 
Autoradiography confirmed two distinct radioactive components. 

ldestification of the Maior Unknown Radioactive Compon•nt in Rabbit• Following 
Single Oral Admini11~rstion of ["Cl -Metfo~ lnveresk. Research International, 
Scotland. IRI Project 153563. Report 9753. Issued A~q 93. Study dates Apr 
- Jun 93. Batch: CFQ 6664 {"CJ-labeled Metformin epecific activity l.14 
GBq·tt>.llOl,1

, 31 mCi·mmo~. 1 • Non-radiolabeled Batch 21889. 

20 mg·kg'1 [ca. l.85 MBq (SO µCi)] ["CJ-Metformin w::;s administered to 3 
female New Zealand White rabbits with collection of urin~ u.~d plas111a for up to 
24 h. 

Pooled samples of urine and plasma analy-zed by TLC (supported hy mass 
spec~ra analysis) showed the pres'l!nce of 2 radioactive components, one co­
<.:h:::'>tllatographing wit.h C"CJ-Metformin and the other with l.~Methyl biquanide. 
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Name of Drug: Glucophage Tablets (Metformin Hydrochloride) 

Documents Reviewed: 

1. NDA submission volumes 1.1<: to 1.19, "Metformin Hydrochloride: 
91' week (dietary administration) ca1·cinogenicity study in the. 
mouse", Report No. 7352-537/11, Report Date: December, 1992, 
Date of Document: Sep. 2~, 1993. 

2. NDA submission volume 1.21, "Chronic toxicity, hormone and 
oncogenicity study with Metformin Hydrochloride in rats'', HWA 
study No. 82613 101, Report Date: Sep. 17, 1992, Date of 
Document: Sep. 29, 1993. 

3. NDA submission volumes 1.26 to 1.31, "M~tl'ormin Hydrochloride: 
104 week oral (dietary administration) carcinogenicity study 
in the rat", Report No. 7476-537/12, Report Date: May, 1993, 
Date of Document: Sep. 29, 1993. 

4. NDA Special Submission, Date of Document, Feb. 24, 1994 and 
March 22, 1994, Data DiskettPs for two animal tumorigenicity 
studies. 

I. Background 

Two animal carcinogenicity studies (one in rats and one in mice) and 
one 52-week rat toxicity study were included in this NOA submission. 
The purpos•! of these studies was to assess the toxicity and 
oncogenidit~"dt the test article, Metformin hydrochloride 
(Glucophage), when given by oral administration to tl1e rats and n1ice 
for 104 and 91 weeks. Mr. John R. Short, HFD-511, who is the 
reviewing·cso of this NDA has requested the Division cf Biometrics to 
perform the statistical review and evaluation of these studies. The 
data submitted on computer floppy diskettes were used in the 
reviewer's independent analyses. 

II. The Rat Study 

Il. a. Design 

In this study, Metformin hydrochloride was orally administered to 
3roups of Crl:CD(SD)BR rats at the following dose levels for 104 
weeks. However, owing to reduced survival in females, the necropsies 
of the females were performed after 99 weeks of dosing when their 
survival was of the order of 50%. 

.. ,.--
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---------------------------------------------------------------·--
Group 
number 

Group 
Description 

Dose l·~vel 

mg/kg/day 
Number of animals 

Male Eemale 
---------··-----------------------------------------------------------

1 Control 0 60+20# 60+20# 
2 LOW 150 60+20# 60+20# 
3 Intermediate I 300 60 60 
4 Intermediate II 600 60 60 
5 High 900 60+20# 60+20# 

------------------------··---------------------·----------------------
# satellite animals for laboratory investigations. 

The concentration of the test article in the diet was adjusted weekly 
for the first 16 weeks and then every four weeks on the basi3 of the 
group mean body weight and an estimate of the food consumption af 
main study animals. Blood samples were withdrawn from satellite 
animals in weeks 7, 25, and 52. The animals were killed and 
discarded after each bleed. 

All animals were examined twice daily to detect any abnormalities. 
Animals found dead or killed moribund were removed aild necropsied to 
prevent autolysis or cannibalism. In addition each a~imal was given 
a detailed clinical examinatiun at weekly intervals. Body w;;;ight and 
food consumption were measured weekly to week 16 and at a 4-week 
interval thereafter and at necropsy. Treatment was started on July 
30, 1990. Necropsies were completed on Jun~ 24, ~992 (females) 0nd 
August 3, 1992 (males). Tissues of all animals ir1 cor1trol and high 
dose groups and of animals that died or were killed in extremis were 
evalua~ed by the study pathologist using light microscopy. In 
addition, the kidneys of males, testes, uterus, ovaries and other 
tissues with gross lesions and masses of animals in llw, intermediate 
I and intermediate II animals were also examined micruscopically. 

II. b. Sponsor's Analyses 

... . .. ' Kaplan-Meier technique was applied to estimate the survival 
probability functions. Survival curves were compared by the log-rar1k 
procedure. Results of the statistical analyses showed that survival 
was increased in males treated at 300, 600, and 900 mg/kg/day but in 
females this increase was at the high dose only (900 mg/kg/day) . The 
survival rates at the end of the treatment period were 47%, 45%, 63%, 
60%, and 75% for control, low, medium-1, medium-2, and high dose 
groups, respectively for males, and 48%, 43%, 47%. 52%, and 63% for 
control, low, medium-1, medium-2, and high dose groups for females. 
In males, the decrease in morbidity/mortr.lity in treated groups was 
due to reductions in varicus conditions, including skin/appendage 
lesions and glomerulonephropathy, together with a reduction in deaths 
due to pituitary tumors (hiqh dose only). In females, the decrease 
was mainly due to a reduction in mamm;;iry tumors. The Kaplan-Meier 
estimates of survival data are presented in Figures l and 2 for males 
and females, respectively. 
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The methods described in Pt:to et al. ("Guidelines for Simple, 
Sensitive Significance Tests for Carcinogenic Effects in Long-Term 
Animal Experiments", In Long-Term and Short-Term Screening Assays for 
Carcinogens: A Critical Appraisal, International Agency for Research 
on Cancer Monographs, Annex to Supplement 2, World Health 
Organization, 311-426, 1980) were used to test the linear 
trend in the tumor data. Permutation tests were used tc establish 
the significance of findings wherever fatal or non-fatal tumors were 
observed with a total incidence of at least 3 but less than 10, or 
wherever the total combined incidence of both fatal and non-fatal 
tumors was less th:;i.n 10 but at least 3. The above test results 
showed that there was an increase in benign testicular leydig cell 
tumors in intermediate I and high dose males (p < 0.01 and p < 0.05, 
respectively) , with no apparent linear trend relationship Ip = 
0.037). There was also an increase in the incidence of benign 
uterine stromal polyps in high dose females (p < 0.05) and linear 
trend (p = 0.004). The sponsor provided the following hi~torical 
control data of leydig cell tumors and uterine stromal polyps for 
Crl:CD(SD)BR rats from studies conducted during 1988 to 1993: 

Study 
Animals examined 

Finding 
B-Leydig cell tumor 

!.' -tromal Polyp 

l 
100 

8 

6 

2 
100 

4 

15 

3 
70 

7 

7 

# data not yet audited by Quality Assurance 

4# 
100 

1 

6 

5 
100 

7 

15 

6# 
100 

4 

3 

Comparing the incidence rates of leydig cell tumors and uterine 
stromal polyps of this study with those of historical co11~rol data, 
the sponsor indicated that the incidence of testicular leydig cell 
tumor exceeaea the historical control range (1% - 10%) only for the 
intermediate I dose group (15%). The incidence of uterine stromal 
polyps in high dose group (20%) slightly exceeded the historical 
control range (3% - 15%). 

Table 1 li£ted the numbers of animals examined microscopically in 
each group and incidence rates of selected tumors/organs. Noted that 
on1.y kidneys and testes in male rats and ovaries and uterus in female 
rats have 95% of the animals examined microscopically. Results of 
statistical analyses for selected tumors/organs were shown in Table 
2. 

Based on the above ar1alyses, the sponsor conclud0d that ''treatment 
with Metformin hydrochloride to rats at doses up to and including 900 
mg/kg/day was associated with a marked reduction in body weight gain 
which had a pronounced effect on the aqe-related oatholoav of thP 

-· - -~ 
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animals, including th<~ir overall survival. There were no tumor types 
of an unusual nature or incidence to suggest a direct carcinogenic or 
anti-carcinogenic effect of the test article. At the high dose of 
900 mg/kg/day, there was an increased incidence of uterine atromal 
polyps and an increased incidence of unilateral testicular atrophy 
but the toxicological significance of this latter finding remains 
unclear." 

!I.e. Reviewer's Analyses and Comments 

The following results are the statistical analyses of two··year 
carcinoge~ic study. Since the sponsor did not submit the data of the 
52-week rat toxicity study on the computer-readable diskette, the 
statistical analysis of 52-week study was not performed. 

The Cox test and the generalized Wilcoxon test described in the paper 
of Thomas, Breslow, and Gart ("Trend and Homogeneity Analyses of 
Proportions and Life Table D0ta", Computers and_Biomedical Research, 
10, 373-381, 1977) were used to test for he'::.ero9eneity in survival 
distribution. The p-values o.: the Cox test were 0.0101 and 0.2633 
for males and females, respec~ively. No significant differ2nce in 
the survival distribution was detected in female rats. However, 
there is a significant difference in the survival distribution in 
male rats. A similar conclusion was obtained in the generalized 
Wilcoxon test. The p-values of the test were 0.0233 and 0.3938 for 
males and females, respectively. 

The intercurrent mortality rates for both male and female rats (see 
Tab:e 3) were tested for linear trend accorr:ng to the death rate 
method described in the paper of Peto et al. (1980) using the time 
intervals 0-5G, 51-80, and 81-99 weeks for female rats and 0-50, 51-
80, and 81-104 weeks for male rats. The actual dose levels O, 150, 
300, 600, and 900 mg/kg/aay were the scores assigned to the control, 
~ow, rnedium-1, medium-2, and high dose groups, respectively. The 
r<~su}.ts a,f tli-€1 analyses showed that there were signiticant (at O. 05 
level) linear trends in the intercurrent mortality rate in female (p 
~ 0.0402) and male rats (p = 0.0006). 

The r.,ethods described in Peto et al. (1980) and the methods of age­
adjusted exact permutation trend test were used to test the linear 
trend Jn the tumor data. The results of the above analyses showed 
that there was a significant (at 0.05 level) positive linear trend in 
uterus sc.romal polyps (p = 0. 0024) in female rats. The tumor 
incidence rates between control and high dose females of uterus 
stromal po~yps are significant (p = 0.0226; two sided test) 
different. There was a marginally statistically significant linear 
trend in tesLis leydig cell tumor (p = 0.0997) in male rats. The 
pairwise comparison between control and high dose males in testis 
leydig cell tL1t.0r was not significant (p = O .1201; two-sided) 
different. The incidence rates of uterus stromal polyps in female 
racs and testes leydig cell tumor in male rats are given in Tables 4 
and 5. 
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As mentioned previously, not all tissues of all animals were examined 
microscopically. The sponsor listed the tumor incidences and number 
of animals evaluated for each tumor t)pes in Table 1. Due to the 
constraint of the format of the data sent by the sponsor, the above 
analyses are assumed that all of animals are examined microscopically 
for selected tumor/organ types. For example, there arc 60. 59, 60, 
60, and 60 male rats which were examined microscopically for tesLes 
in control, low, medium-1, medium-2, and high dose groups. However, 
the reviewer assumed that there were 60 male rats examined 
microscopically for testes for each group. 

111. The Mouse Study 

III. a. Design 

In thLS study, 240 male an~ 240 female Charles River Crl:CD-l(SUJ UR 
mice were equally and randomly assigned ir1to three treated groups and 
one control group. Metformin hydrochloride was orJlly administered 
at doses of 150, 4:,0, and 1500 mg/kg/day to the mouse for 91 weeks. 
Additional 24 animals/sex were selected in the control, low, and high 
dose groups used as satellite animals for proof of absorption only. 
All animals were examined twice daily to detect any abnormalities. 
Animals found dead or killed moribund were removed and necropsied to 
prevent autolysis or cannibalism. In addition each animal was given 
a detailed clinical examination at wc~kly intervals. Body weight and 
food consumption '"'ere measured at weekly intervals lo week 16 and cit 
4-week intervals Lhereafter and at necropsy. The dllirncils were 
received on 27 June l':J':IO, treatment was started 011 lG July 1':190 ...ind 
necropsies were completed on 23 April 1992. Tissues of all animals 
in control and high dose groups and of animals of other groups that 
died or were killed in extremis were evaluated by the study 
pathologist using ligl1t microscopy. In addition, tl1e kidneys ot low 
and intermediate dose animals were examined microscopically after 
macroscopic findings were seen at necropsy in the l1igh dose animals. 

III. b. •spb11.sor's Analyses. 

Kaplan-Meier technique was applied tc estimate Lhe su1vivc1l 
probability functions. Survival curves were compared by the log-ran~ 
procedure. Results of ~he statistical analyses showed that morbidity 
and mortality was £lightly increased in intermediate and high dose 
males (p <0.05 for both). At the end of the treatment period, the 
survival was 57%, 47%, 42%, and 38% for control, low, medium, and 
high dose groups, respectively for males, and 55%, 57%, 55%, and 65% 
tor control, low, medium, and high dose groups for females. The 
Kaplan-Meier estimates of survival data are presented in Figures 3 
and 4 for males and females, respectively. 

The procedures of Pelo et al. (1980) and exact permutation trend test 
were used to test any dose-dependent t.rend in the number ot tumo1 
carriers. The above test results showed that there was a reduced 
incidence of liver tumors in high dose males compared with control 
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males (p < 0.05). This decrease, in animals which were probably 
physiologically abnormal be~ause of cystic kidney changes, was 
considered not to be of any biological significance. Table 6 listed 
the numbers of animals examined microscopically in each group and 
incidence rates of selected tumors/organs. Noted that ~nly kidneys 
have 95% of the animals examined microscopically. Table 7 listed the 
statistical analyses results for selected tumors/organs. 

Base<l on the above analyses, the sponsor stated that "treatment with 
Metformin Hydrochloride by oral (dietary) administration at dose 
levels 15p, 450, and 1500 n1g/kg/day in mice was associated with 
cystic nephropathy in all male treated groups and intermediate and 
high dose females. The incidence of tumors, however, was considered 
not to have been affected by treatment.• 

III.c. Feviewer's analyses and Comments 

The Cox test and the generalized Wilcoxo11 test described in the paper 
of Thomas eL al. (1971) were used to test for heterogeneity i11 
survival distribution. The p-values of the Cox test were 0.1839 and 
0.7022 for males and females, respectively. Hence, no statistically 
significant difference (at 0.05 level) in the survival distribution 
was detected in both sexes. A similar conclusion was obtained in the 
generalized Wilcoxon test. The p-values were 0.1859 and 0.76 for 
males and females, respectively. 

The intercurrent mort.:..lity ~·:ites for both m.:ile and f .. 111.i]··· mic•' I:;"" 

Table 8) were tested for linear trend according to the de3th ral•:> 
method desc1.i.bed in the paper of Petu et al. (1980) using the time 
'ntervals 0-50, 51-80, and 81·91 week~. The actual dose levels 0, 
150, 450, and 1500 mg/kg/day were the scores assigned to the control, 
low, medium, and high dose groups, respectively. The results of the 
analyses showed that there was no signif ic;cint (at 0. 05 level) linear 
·rend in the intercurrent mortality rate ir1 female mice (p = 0.1~S8). 

However, -.t:.hfl£e was a significant (at 0. 05 level) 1 in<~ar trend in the 
intercurrent mortality rate in rna1e mice (p = 0.0307). 

The metlh)qs described in Peto et al. (1980) and the methods of age­
adjusted exact permutation trend test were used to test the linear 
trend in th~ tumor data. The results of the above analyses showed 
that there was a marginally statistically significant (at 0.05 level) 
linear trend in the kidney ad~noma in male mice (p = 0.0575). No 
significant difference in the incidence rates between control and 
high dose males of kidney adenoma (p = 0.4786) was detected. The 
incidence rates of this tumor are listed in Table 9. 

IV. Summary 

IV. a. The. Rat Study 

The oncogenic potenti~l of Metformin hydrochloride was evaluated in 
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this rat study when orally administered to Crl:CD(SD)BR rats at the 
following concentrations: O, 150, 300, 600, and 900 mg/kg/day for 104 
weeks for males and 99 weeks for females. 

The Cox and the generalized Wilcoxon methods were used to test the 
heterogeneity in survival distribution. The test results revealed 
that there was no significant difference in the survival distribution 
in female rats. However, there is a significant difference in the 
survival distribution in male rats. 

The statistical methods given in the paper of Peto et al. (1980) and 
an exact permutation trend test were used to test the positive lineal 
trend in intercurrent mortality and incidental tumor rates. The 
results of the analyses showed that there W·~re significant (at O. 05 
level) linear trends in the intercurrent mortality tale in female (p 
= 0.0402) and mal(~ rats (p = 0.0006). 

Results of tumor d~t:i analyses showed that there wc1s a significant 
(at 0.0~ level) positive linear trend in uterus stromal polyps (p = 

0.0024) in female rats. The tumor incidence rates between control 
and high dose females of uterus stromal polyps arP significant (p = 

0.0226; two sided test) different. There was a marginally 
statistically significant linear trend in testis leydig cell tumor (p 
= 0.0997) in male rats. The pairwise comparison between control and 
high dose males in testis leydig cell tumor was not sig11iticant (p = 
0.1201; two-sided) different. 

lV. b. Tl1e MousP study 

The oncoc,oienic potential oi Metformin hydrochloride~ w-i~; eva1uated in 
this mouse study when orally administered to the animals at do!>es ot 
150, 450, and 1500 mg/kg/day for 91 weeks. 

The Cox and the generalized Wile<.)Xon method~; "'en.• u;;,.•,l to test U1t~ 

hetercqen~'ity 'in survival distribution. No stati:;Lically ~;ignit icc1nt 
diiterence (at 0. 05 level) in t.he :;u,,.vival distr1Lution 1vas detected 
in both sexes in both tests. 

The statistical methods given in the paper of Peto et al. (1980) and 
an exact permutation tread test were used to test tiv~ positive linear 
trend in intercurrent mortality and incidental tumo!: rates. A.pplying 
the above methods to the data on sponsor's computer. diskettes, the 
results of the analyEes showed that there was no significant (at 0.05 
level) line~r trend in the intercurrent mortality rate in female mice 
Ip= 0.1588). However, there was a significant (at O.G5 level) 
linear trend ir1 the intercurrent mortality rate in male mice (p = 
0.0307.\. 

Results of tumor data analyses showed that there was a marginally 
statistically significant (at 0.05 level) linear trend in the kidney 
adenoma in male mice (p = 0.0575). No significant difference in the 
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incidence rates between control and higl. dos~ males ot kidney adenoma 
(p = 0.4786) was detected. 

,o I "f' ' 
~r~ d--

Concur: 

Daphn~Lin, Ph.D. 
Mathematical Statistician 

K1#<{ It-~ _G .... :oup~t.:-
cc: Original NOA 20-357 

HFD-510/Dr. Sobel 
HFD-510/Mr. Short 
HFD-510/Dr. Hertig 
HFD-710/Chron 
HFD-715/Dr. Karl Lin 
HFD-715/Dr. Daphne Lin 
HFD-715/Chron (SARB) 
HFD-502/Assistant Director (Pharmacology) 
HFD-715/DRU 2.1.1, Glucophage, Lipha Pharm. Inc. 
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TABLE 10.9 
Tunour 1ncidt-nct malts· statistical ana:ysis 

Results of 1ests tor 1ncre~sinv dose response •nd pairwise rests 

•ud;)er of ti.r.our 
be•rlng •niuls 

Gp 1 Gp 2Gp 3Gp •Gp 5 
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TABLE 10.9 

ll.JWlur if'C.\denc.t mele\ • •t•t\stic•\ •na\ysts 
Results of tests for ~creasif'l9 dose response and pairwise cests 

•USJer of [l.IDOUr 
bl'•rine 1ni•l1 lnt 1.uded in 

analy1i1 
Gp 1 Gp ZGp ]Gp 4Cp 5 Dose response Gp I v Gp 2 Gp I v Gp ] 

I 2 9 2 7 •• 0.96] o.n6 0.995 

0 0 \ 0 0 ~ll o.r.;1 1.000 1.000 

0 1 0 2 0 
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TABLE 10.9 

Ti.anour incidence frfftlllts ~ statistical anaily5is 
lesutt1 of tests for increasint dost response alld p.irwise tests 

•t.aiDer of t~r 
bl•r•ne .... i .. 11 ariclu:Nd in 

I '8:1Ur I Y'PI .,..,ysi1 
Gp 1 Gp l Cp J Cp 4 Gp S Dose rHponse •P 1 • Cp l Cp 1 v Gp J Cp 1 v Cp 4 Gp 1 y Cp S 

Uterus ltr-1 pol)'ll f 0 
., J 
All J 

Uterus ..,.COiia end f 1 
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' • fet•t• 
., • Mon·htll• 
L • Llr .. N11Pl• tHtl 
P • ,,,_,tetton tHtl 
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0 1 
T 11 
7 IZ 

0 

ALL 
Nf 
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0.004•• 
c:0.001••• 
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TABLE 10.9 

Jiinour incidence f~l•s • 5tatistit1l analysis 
Resutts of teats for decrrasing dose response end pairwise rests 
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ALL 
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Dose respanse 

0.996 
>0.999 
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Cp 1 v Gp 2 

0.629 
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0.764 

Cp1vtp3 
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Table 3 
Intercurrent Mortality Rates 

Male Rats 

Weeks Control Low Med-1 Med-2 High 

s D % s D % s D % s D .. • s D % 

0-50 60 3 5 60 2 3.3 60 1 1.6 60 4 6.6 60 3 5 

51-80 57 7 12.3 58 10 17.2 59 8 13.5 56 5 8.9 57 .4 7.0 

81-104 so 22 44.0 48 21 43.7 51 13 25.5 51 15 29.4 53 8 15.1 

Terrr •. 28 27 38 36 45 

Female Rats 

Weeks Control Low Med-1 Med-2 High 

s D % s D % s D % s D % s D % 

0-50 60 l 1.6 60 4 6.6 60 l 1.6 60 4 6.6 60 3 5 

51-80 59 13 22.0 56 10 17.8 59 12 20.3 56 11 23.2 ':J7 8 14.0 

81-99 46 17 36.9 46 22 47.8 47 19 .. 0. 4 43 14 32.5 49 11 22.4 

Term. 29 24 28 29 38 

Notes: s :• Nul'll.~r of animals starting during the period 
D: Deaths 
%: Percent of death during the p<::!riod 



Table 4 
1'umor Inc-?.dence Rates 

Female Rats, Uterus Stromal Polyps 

Weeks Control Low Med-1 Med-2 High 

T N T N T N T N T N 

0-50 0 1 0 4 0 1 1 4 0 3 

51-80 0 13 0 10 0 12 0 13 1 . 8 

81-99 1 17 3 22 0 19 2 ::.4 3 11 

terminal 2 29 1 24 1 28 4 :; 9 8 38 

Tota: 3 60 4 60 4 60 7 60 12 60 

Trend test: p = 0.0024 
Pairwise Comparison: Control vs. High: p = 0.0226 

Table 5 
Tumor Incidence Rates 

Male Rats, Testes Leydig Cell Tumor 

Weeks Contr;Jl Low Med-1 Med-2 High 

T N T N T N .. N T N ' 

0-50 0 3 0 .., 0 l 0 4 0 3 4 

51-80 0 7 0 10 0 8 0 5 0 4 

H 1 104 () " ., 1 2 l l l l 0 l ~' 1 b ·~ ... 
• 

tennin..il 1 28 1 27 b 38 
., 3 (, b 4 r, -

-
Total 1 60 2 60 9 60 2 60 7 60 

Trend test: p = 0.0997 
Pairwise Comparison: Control vs. High: p = 0.1201 

Notes: T: Number of necropsies with the above tumor. 
N: Number of necropsies. 
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··B·Fl~ 0 0 0 l 0 0 c 'l 
-·B-PAPILLOW 0 0 0 0 0 0 1 ' • 
-·H-SARCOIM I l 0 1 I 0 z 0 
--H-H.\OWl&l~.UOM 0 0 0 l 0 0 l 0 

1Wt1ARY GI.All> ......................................... Nll16(R fOHIHED: 0 0 I 0 56 25 Zl Sl 
--H-CARCllOM c ~ 0 0 0 1 0 ! 

rEH'JR • IWlllOll . . . • . • • • • . •.•....................... Ni.11BER [IN-IJNEO: 60 32 35 60 59 26 26 60 
--&· HlDWl&IOM I 0 0 I 0 0 0 0 
··M·OST£0$AICGMA 0 0 I 0 0 0 0 0 
··M-llAOWIOIOSARCOM c l 0 0 0 0 0 0 

dVCli ...... , .......................................... N!JIBER [XA/ollNEO: 60 44 0 'G :;9 33 3l 60 
--B-Mll!lW. 20 \\ 10 8 0 0 I l\ 
--8-HAOMllilOllM z J I 0 0 0 0 0 
··M-CARCJllOM 2 l 2 0 0 0 0 l 

sPLEEN ..•..•.•.•••••••.••••. · · • • · ·. · · · · · · · · ·. · · · · · · · · MlJlllE~ [XN-llNEO: 60 35 38 60 s~ 34 35 59 
··B-HAEIWllilOM 0 0 0 l l 0 0 l 
--H-HJSTJOCJTJC SARCOMA 0 0 0 0 0 0 l 0 

PJoNC~•~S .............................................. NlMSER EXAMINED: 58 32 33 60 58 24 25 59 
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NUMBER: 60 60 60 60 60 60 60 60 OR~AN AND FINDING DESCRIPTION 
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MES·. LYMPH NODE ........................ · · · 

- -8-HAEHANGIOHA 
NUMBER EXAMINED: 58 

0 
32 
0 

36 
I 

57 
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55 
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24 
0 

25 
0 

56 
0 

DUODENll! ..................•.......................... NUMBER EXAMINED: 52 
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26 
0 

33 
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52 
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56 
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21 
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24 
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58 
0 --8-ADEN<JIATOUS POLYP 

CAECUM .......•..•.•.•••••••....... · · · ... · 
--M-LEIOMYOSARC<JIA 

ADRENAL ................................... · 
--8-PHAEOCHROHOCYT<JIA 

KIDNEY ................................... . 
--B-AOENOHA 

iESTIS .................................. · · · · · · 
--8-LEYDIG CELL TlllOUR 

PROHATE ......................... · .. · · 
--8-ADENOMA 

OVARY ...........•....•.••••....••...... 
--8-PAPlLLARY ADENOMA 
--B-HAEMANGIOMA 
--6-LUTEOHA 

UlfRLlS .........•...••................... , . 
--B-GRANULAR CELL TlllOUR 
--B-HAEMANGIOMA 
··B-STROMAL POLYP 

•• CONTINUED ON NEXT PAGE •• 

NUMBER EXAMINED: 51 28 28 48 50 19 22 53 
0 0 0 0 I O O o 
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TABLE INCLUDES: SEX: -------HALE-·-----S£~·ALL:GROUP•All;SCREE,...ALL;W£CkS•ALL ----·-fEHALE------
OEATH•ALL;FIMO•B,M;SUBSET•All GROUP: -1- -2- -3- -<- -I- -2- -3- -4-

ORGAN ANO FINDING OESCRJPTJON NLJIBER: 60 60 60 60 60 60 60 60 

------------------------------------------------------------------------ -·- -·- -·- -·- -·- -·- -·- -·-
•• FROM PREVIOUS PAii£ ** 
UH .. ~US ....•..••.•••••••••••.••••...................... NUMBER EXAMINED: 0 0 0 0 59 53 52 57 

--8-LEIOl4YOMA 0 0 0 c 6 0 0 2 
--H-SARC<»IA 0 0 c 0 0 0 I 0 
--H-HISTIOCYTJC SARCOMA 0 0 0 0 3 0 3 l 

LUNG .................................................. NLJIBER EXAM! NED: 60 39 44 60 ~o 32 3D 60 
--8-AOENOMA 13 13 11 1: 1 5 5 4 

--H-CAACllOIA I I 3 ' I 0 I 0 

OESOPHA~li) . .. .. .. • .. .. .. .. .. .. .. .. .. . . . . . . . . . . . . . . . . . . Nl.1'18ER EXAM! NED: 60 33 35 60 60 26 26 60 
--e-PAPllLOMA 0 1 0 0 0 0 D 0 

ABOl»41NAl CAVITY ...•.•...••....................... , .. NUMBER EXAMINED: 4 4 5 1 4 5 4 2 
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--8-SCllllANIOIA 0 0 0 I 0 0 0 0 
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BON£ .................................................. NUMBER EXAMINED: 0 3 0 0 0 0 0 0 

·H-SQUAl'IOUS CARCllOIA 0 l 0 0 0 0 0 0 
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Tit!:..£ 10.9 

Tl.lnOur Incidence ... tes 
St1tistic1l •nalysis for an increasing dose response and pairwise tests 

te~t ertitle COl'ltro\ Metfor•in hydrochloride 
Croup 1 z l 4 
Leve\ (rng/kg/day) 0 15C 45D 1'0D 

--- ----- -------------~,-of-t...;;u;- ------------------------------------------ -- --- ------------------------------- ------
bl•ri:19 ani•l& Included in Method of 

1 l.IOOur T )'pt analysis . , 
Gp 1Gp2Gp 3Gp 4 Dose !'°espons.e Gp 1 v Gp 2 Gp 1 v Gp 3 Gp 1vGp4 ar'llys 1 s 

--- --- -- --------------------------- ------------ .................. ------- ------ ... ------------ ---... ---------------·-----------------
L i .,. tr adenc.; end 
c1rcincna 

liver h1~nglall9 

Hoem/l,.,,.,n/rot': ell 
sites 

L\6\!I eden- ond 
carcinDIM 

f I 1 D 0 
•1 20 9 11 8 
c 21 12· 11 8 

Mf 

f 
Mf 
c 

f 
Mf 
c 

z 

7 
0 
2 

I 
1J 
14 

2 
! 
J 

2 
12 
14 

0 

0 1 
1 2 
1 J 

l 2 
9 1l 

12 15 

Skin s!.bcuti1 11rc_. f 0 1 0 1 
tnd f ibrCM Mf 

lest is Leydl9 coll 
t...nour 

c 

Mf 

I 
1 

0 

0 0 1 
J 0 z 

5 2 2 

ALL 
r 
Nf 

"' 
All 

ALL 

ALL 

NF 

0 .959 
0.941 
0.996 

0.90l 

O.l57 

O.Z24 

0.36< 

0.454 

0.894 
0.295 
0.980 

0.891 

0.471 

0.491 

0.289 

0.017 

0.940 0.976 L 
I.DOD 1.00D p 
0.952 0.98S l 

D.816 1.00D p 

0.845 0.644 p 

0.514 0.267 L 

1.000 0.384 p 

0.324 0.247 p 
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NF • .-·foull 
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L • l1rge ·~~e testl 
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H.I. The s-tn.1t1e c011P1rl1on f~r ~roup 2 versus control for testis Leydig cell tl.IDOUr la nt't 1lgnific1nt when using lonlerroni adjust~nts 
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14BLE 10.9 

l'-'"Our incider;ce females 
statistical analysis for en ii't.reasing dose response and pairwise tests 

fest article 
Croup 
Level (mg/kg/day} 

Control 
I 
0 

Metformi~ hydrochloride 
• } 4 

150 450 1500 

--- --- -·------·------1-;;;;;_r---;f- ~~u-;-- -------- -- -- - --- ......... ------· ---------- -- ........ ------- ......... --- -- --- ---------- --- -- --- -
f~r T~ bearinf an'IUls Included in Method of 

an1lys1s 
Gp 1 Gp 2 Gp) Gp 4 Oo~e response Gp 1 v Gp 2 Gp 1 v Gp 3 r.;p 1 v Gp 4 •nalyi.1s -------------- ------------------------ ........ -- -- -------------------·------------------------- ----------------------- ---

ff•""'1lyn1'1\/rotlc all f z 1 2 J •ll (UIS Nf) 0.685 0.406 0.860 0.638 l 
1ites • llf 1 J 2 5 .lll (UIS~) 0.688 0.41l6 0.862 0.638 l 

u 0 0 1 0 
c 9 10 5 8 

l ul'til ad.,_ and f 1 o} 0 0 A\.~ 0.82& 0.771 0.700 0.886 l 
carcinOOii llf 7 5 6 4 

c I 5 6 4 

S~in si.Ccut;a 11rcome f 1 0 2 0 
an._ i ;t.-~ 

f 0.699 1.000 0.508 1. ()00 p 

Uterus h1emantia9ll llf 2 s 1 1 ~F 0,08J 0.076 D.721 0. 769 l 

Ut•rus histlocytlc f I ~ 4 . All C.70• 0.999 0.769 0.937 ' l t•rcome, 5ar'a.a and NF 9 0 J ' ltr-1 p<>IY!' t \0 0 1 5 

0Yary lutec.M NF 0 z 1 2 NF 0.194 0.?54 o.soo 0:.228 p 

--- --- --______________ .. __ ------ ------------ -- -- -------- -- -------------------------,. ------------- --,----------· ---·----
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TABLE 10.10 

t~ur incidence fftlle1 
Statistic1l analysis for a decreasing dose response and pairwise tests 

Test article Control Metfor•1n hydroch!orlde 
Group 1 2 l ' 
Level (mg/k.9/day) 0 ISO 4SO 1SOO 

---------------------;;::;~;,-;1-e~;------------------------

bo•r'"' anl•I• lntluded in 
Gp 1 Gp 2 Gp l Gp 4 enalysio 

llnour T)'Pe 
Dose response GplvGp2 Gp1vGpl Gp1vGp4 

Method of 
analysis 

-------------------------------------------------------------------------------------------------------------------
Liver ec1o.- and 
cercfnou 

f , s 0 0 
IF20P118 
c 21 12 11 a 

Livei h•ltl9r'lllami ., 
HH•l/l)'lllptl/'9tlc all f 
altH if 

c 

l '-"9 edo,,_. and ' c1rciM01M ., 
c 

Skin slbc~rl• 11rce119 f 
end fibl'OM If 

c 

l•••ls Leydl1 ce\I If 

'""""' 

2 

2 2 
0 1 
2 J 

1 2 
1S 12 
14 14 

0 J 
1 0 
1 J 

• ~ 

0 

0 

' ' ' J 

J 2 
9 1l 

12 15 

c 1 
0 ' 0 2 

2 2 

ALL 0.0'1 • 0.106 0.060 0 .024 • l 
f 0.098 0.943 O.S04 O.S27 p 
Mf Cl. 001. •• 0.020 • 0.048 • 0.01S • l 

~f O. IS9 0.482 0.615 O.lS2 p 

All 0.671 0.831 C.55& o. 720 p 

All 0. 776 0.509 0.486 0.731 l 

All 0.668 0.945 O.S76 0.927 p 

Ml o.~•9 1.000 1.000 1.~00 p 

• -------.. ----------------------------... ---- ... -- ... -------------......... ------------------- ------------------------------- ----- .. 
KEY: f • hula 

Mf • non·fetal1 

c . ·-·rwd 
l • l1r;e s~te tests 
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IABlE 10. 10 

,;nour inc1dentt 1ema\es 
St1tistic1t analysis for 1 decreasing dos.e response and pair-.iis~ tests 

fest article 
Gro1,.1p 
L.evet cmg/lr.g/darl 

Control 
1 
0 

Metformin hyd1·ochlQride 
2 J 4 

150 450 1500 

.... -- ---... ---------------...,-;f- f~u-;- ------ --- -- ---- ·- ----- ---- --- ------- --------- -- - ------------... -- -- -
bearing enh•ls Included 1n - -------- .................... .. 

T ..incur T )'pe 

Gp1Gp2GplGp4 
anelys1s Me-ltiod of 

analysis Cp1vGp2 Gp1"C.plGp\vC.p4 Do~e response 

------ ..... ------------------------------------ ---------- ------------·-----------------... -------... -- -------------- -- --- ---
Haem/ty'fl'Jlh/retfc all 
1 it es 

~ ..!!"e 1deno.1 and 
care i"lcna 

f ., 
u 
c 

f 
MF 
c 

Skin s.ubcutta 1arca11 f 
and tibro:u 

Uterus h~emangiOlla MF 

Uterus histiocytic f 
s11·cotna, sarcama W Mf 
•trom.l pclyp C 

O'r'ary tutrOfM Nf 

z 1 
7 ] 
0 0 
9 10 

1 
7 
II 

z 
1 
9 

10 

0 

0 
s 
~ 

0 

6 

0 
0 
0 

z 

2 
2 
1 
5 

0 
6 
6 

2 

4 
l 
7 

3 All (U as Hf} 
S Alt. (U IS J:) 

L 
8 

0 
4 
4 

0 

4 
5 

z 

All 

f 

NF 

All 

NF 

0. l 15 
0.)12 

0.172 

0. !47 

0. 017 • 

D. 290 

0.835 

0.594 
0.594 

0.228 

0.489 

0.924 

0.001 ". 

1.000 

0.140 
0.138 

O.lOO 

0.871 

r.279 

0.231 

1.000 

0.362 
0.?62 

0.114 

0.47& 

0.231 

0.06• 
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1djust~t tpplied to c~arison between control and group 2 for uterus histiocytic sarcoma, sarcoma af"ld stromal polyp 
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Table 8 
Intercurrent Mortality Rates 

Male Mice 

Weeks Control Low Medium High 

s D % s D % s D % s D % 

0-50 60 2 3.3 60 6 10 60 2 3.3 60 7 11.6 

51-80 58 17 29.3 54 14 25.9 58 23 39.6 53 19 35.. 8 

81-91 41 7 17.1 40 12 30 35 10 28.6 34 11 32.4 

Term. 34 28 25 23 

Female Mice 

Weeks Control Low Medium High 

s D % s D % s D !k s D % 

0-50 60 2 3.3 60 5 8.3 60 1 1.6 60 2 3. 3 

51-80 58 14 24.1 55 10 13.2 59 13 22.0 58 11 18.9 

81-91 44 11 25 45 11 24.4 46 13 28.3 4/ 9 19. 1. 

Term. 33 34 33 38 

Notes: S: Number of animals starting during the period 
D:. De~t;hs 
~ . 
0 • Percent of death during the period 



Table 9 
Tumor Incidence Rates 

Male Mice, Kidney Adenoma 

Weeks Control Low Medium Hi oh 

T N T N T N T N 

0-50 0 2 0 6 0 2 J 7 

51-80 0 17 0 14 0 23 0 19 

81-91 0 7 0 12 0 10 1 11 

terminal 0 34 0 28 0 25 1 23 

Total 0 60 0 60 0 60 2 60 

Trend test: p = 0.0575 
Pairwise Comparison: Control vs. High: p = 0.4786 

Notes: T: Number of necropsies with t.he above tumor. 
N: Number of necropsies. 

-. •,. I 
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""' us uo 1.m a.GI 2-51 :ua U5 Z2.20 7.21 ..... 150 15.2!1 ·- .- t.50 t.50 ..... ND 1.25 Ull ...,. NO ND "° NO NO 

Dog U!I U!I 1.15 .... 111.57 12.71 IO.I> n.m 41111 lit. ... 41.55 41.111 

~ 1-31 ND llO .... 1.12 NO ND 1121 ..... Ill> NO 24.•'" 
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........ PQ ..... ••WO".vU., lor7 .... 
•ro • ..._am .... 1111 ... .,.,.._. ,.,.._.a.,. 
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lkM Excretion ol ~Ill Mice. Dogo, MCI~• 
T......, wlllt • Slllgle k1bwouauo 0.... ol ("CJ-Mello....in 

(25 ingn.g) ·-
%ol0.... 

Spec:le1 Time (h) um. ~ Olhet" T .... 

Mouse 0-24 7U7 7.1~ 7.94 92Jl3 
0-120 •7l1Jl2 716$ 1.35 H.12 

Riil 0-24 90.s.2 :u5 U5 10U2 
0-120 12.411 4.35 8.3111 105.111 -t Dog 0-24 112.1112 OJlll 1-15 ~-44 

0-120 18.IM 1.111 :!.:i 102-40 
T. 

Mcnray 0-24 79.711· 0.1111 I l..C4 •• 111 
0-121:r --: V2 12.94 f7.711 

• ~ lnCiudo cage-", mr<2r., und GI lml:l lar."ice; cage -it 
Md Clge debris tor dogs- motobys 

. 

--- .... 

- e..n11on of~ ti-. lllllo. IWmlb. Dogo, -
Mankep T.-.cl w111t • Slnglol Onl 0.... of ("c~ (50 

mQ/llg) 

%ol Dooe 
• • 1 I 

Sp 1cl11 nn.(h) .,..... Feo .. Other" Tola! 

MooM 0·24 46.07 32.IPI 8.311 17.0:. 

0-48 - 34.112 1.14 II.II 
0-120 411..31 :14.22 .... 112.8 

All 0-24 M.10 34.G 1.15 11.a 

0-48 . fil• 37.31 1M 11.1'4 

0-llO 51.42 37.IO 1.17 111.n 

IWllll 0-24 .. 1UI 2.511 !51.11 . 

0-48 411.4$ 2).311 a.a 112.31 
0-\:!lll SUI 3UO UI 97.111 

a..-. 0-24 12.71 15.111 Z.42 100.711 

0:48 IU4 17.111 U4 IOS.-14 

0-120 llSJIO 17.72 . 4.111 109.CS 

MonUy_ l'-24 41.42 24.41 4.02 li9.ll2 

0- 4111 43.711 41.114 5.04 19.116 
1H20 44.82 41.72 6.00 92.54 

• ,,.... ncbM c:mge ---- .... GI lml:l lar ............... 
nibbltl;. ""89 - ....... clebtls "" dl:igo ............... 

(Modification of Sponsor's Tables) 
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Jo1icity ltwli••• 
ll:W••k 1p1ici\y. IOEWDP• •pd Opcga•pisi'y l\ydy w,tb lle\formin lydfOcblorid• 
~ Hazleton Waebin9ton, ~nc. s~udy HWA B261J-10l. 
Study Date•r Dec 90 - Jan 92. Lotr J8JS 

po-•1 O, 150, JOO, 600, 900 mq/kg Groupa 4-8 for S2 w .. k• 
(Baa.ct on food conaumptionr Mal•• O, 144, 291, 583, 875 mq/kq and 
remal•• o, 147, 297, 590 and 900 mq/kg.J 

No. Animal11 20 per/••x/9roup Crl1CDB~ rat• 
About 4J day• old. lS3.1 to 2J2.0 9 for malt1•1 13J.6 to 18S,2 9 for 
femal••· 

Clinic•l pathology par-ter• evaluated included hear.atoloqy, ••rum 
ch-i•try, 4t•vi urinaly1ie Weeki 14, 27 and 53. Level• of •pi•cific -tabolic 
bormon•• ~r• d11t.H111in•d We•ko 17, lO, and so. TeH, Tl, T4, Gii and 
corticoaterona wa.ce dete:rminlld in 1/2 of th• ani-1• and ACTH in the other half. 
During W•eka lO and so, LH l•v•l• were determined in 111&1•• choaen for ACTH. 

Results; 
Mortality: Deaths included 2-Gp 4 male•, l-Gp 7 male, 2-Gp 8 males and 1 

female each in Gp• 6-8 (accidental). 
£linical siqn11 Group 7 and .; an1-l• appeared thin. other findi.ng• appeared 

to be •poradic. Ti•aua ma•••• -r• noted apurioueJ.y throughout all groups 
with no dose or treatment relation•hip. Treated group• •bowed no evidence 
of endocrine tumor•. 

Body W.iqht11 Hean body -i.ght• •ier• significantly. decreased beginning Week 12 
for males and fr.nal•• of Group• 7 and 8. Percent body weight change Week 
S2 for Group• 7 and 8 were 19 and 29'l for mal•• and 23 and 28'l for 
female•. Hean body waighta ware alao •lightly lowar for Groupe 5 and 6 
beginning about Weak 16. 

Food Con1umption1 Sporadic - Compared to controls treated croups 5-8 
ahowad no atatiatically significant diff•renc••· 

Ophthalp191copic lxam: No apparent trea~nt related changes. 
Hematoloay: Sporadic, low !'llAgnitude changes wit.bout consistent occurrence were 

considered incidental to trea~nt. Th••• included: 
Increases - Hatnoglobin Gp 7 ~ 8 f11111al•~ (Wk• 14, SJ); 

HematocEit - Control females (Wk 14), Gp 7 & 8 females (~ka 14, SJ); 
seg Neutrophil - Gp 8 Hales (Wk 27) and female• (Wk 14). 
Platelets - Gp 7 (Wk SJ) & 8 (Wk 27) female• 

Decrease• - WBC Gp 8 male• (Wk 14)1 Lymph Gp 8 male• (Wk 14,53). 
Blood Chemistry: 

Kild treatment-related aignif icant decreases: 
Total protein - male• in Gpa 7 & 8 Week 53; female• in Gp 5 (Wk 14), Gp 

7 & 8 (Wka 14, 27). 
Albumin - female• in Gp S & 6 (Wk 14), Gp 7 (Wke 14, 27) and Gp 8 Wks 

.. ·~ ' 14, 27, 53). 
Albumin/globulin ratio - females in Gp 8 (Wk• 14, 27). 

Other significant decreases included: 
Glucose - Gp 8 male• (Wk S3) 
ALT - Gp 6 & 8 male• (Wk 14) 
ALK p - Gp 6 male• (Wk• 14, SJ), Gp 7 ' 8 111&1•• (Wka 14, 27, S3) 
T BILI - Gp 8 malea (Wk 27) 

Increaaed1 ALT Op 8 ~lea (Wk l7). 
llrin1Iy1i11 Generally unr-J:'ltable. Volume• ir • ..:luding control• quit• variable. 
Organ Qisbt11 Various significant increase• noted in -an organ -i9ht ratina 

including that of adrenal•, ovaries, brain, heart, spleen, kidn•y, liver, 
te1tia, uterus, thyroid and pituitary, were a~t~ibuted by the aponaor to 
decreased body weight valu••· Among others, absolute op 7 & 8 female 
kidney veighta were decreased. 
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Qro11 P~thology1 Sporadic: with no apparent treatlllent related alt•r~tiona. 

Hi1~op1tholoqy1 (control, high doae and decedent•) 
Ho apparent treat-nt related leaion1 reported. Howev1r, c:0111parfld to 
c:ontrola, th•r• waa a -a:·ginal d-r•••• in the incidence and 1everity of 
pituitary I yperplaaia and degenarative c:ardiomyopathy for Gp 8 -1••· [It 
i• reportlKI that leaiona are frequently ... 11 and focal in rata of thi• 
age and any difference• -y have been due to aec:tioning.J 
Hietopathology of the kidnay appeaJ."ed to be comparable with that of 
control a. 

Metabolic: Hormonal pat;u Yaluea generally quit:• variable with large 1tandard 
deviation• of the 1111ana. Finding• were unremarkable with no apparent 
effect on hypophyaeal balance. Male LH value• did not •how endocrine 
imbalance aecondaey to body -ight 1011. High do•• -1• ACTH increaaed at 
week 50 wa1 due to a aingle anillal. .. 

52-Week To1icitt S\gdy of lletfo111ip ip Mic11 Hazleton Waahington, Inc. Study 
HWA 261.:S-J.OO. Study Datea: Jan 1991 - Jan 1992. Lot 3835. 

Do111 o, 150, 450, 1500 WJ19/kg/day (Groupe 1-4) in th• diet for at lea1t 
52 c:onaec:utive weekl. 

No. Animtlll 42M142F per Group Crl1CD-l (ICR)BR mice ca. 6 wkl. of age. 
Mal•• 23.9-32.7 91!'9• Female• 16.0-26.l gma. 

sacrifice: 10 ani111r1l•/••x/9roup durin9 w-k• 14 (lat Interilll) and 27 (2nd 
Interia). All 1urvivin9 anillala were 1ac:rific:ed during w-k 53. 

BetultlJ.. 
Clinical Siqn11 Clinical 1i9na gave no indication of a treataent related 

effect. The incidence and type of ti11u1 -•••• waa reported normal for 
the •9• and atrain. 

Mortality: Six mice died: l-Gp2 .. 111 1-Gp4 .. 1e1 2-Gp3 fwla•1 2-Gp4 fwl••· 
One Cpl female death W-k 30 was accidental. 

Body Weights: Cp4 ~ale mean body weight• were aignific:antly dec:reaaed (5.J-
7.6\) at various time perioda from ca. Week• 14-52. Alao beginnincJ at 
-•k 14 Gp4. female• allO •bowed lower -an body weight• (uaually 
nonaignific:ant) r~n9in9 from 5.9 to 10.9' of concurrent control valu11. 
Ab1olut1 ~•n body weight value• werft increaaed for GP.2 mal•• at varillUI 
tilll! perioda Weeka 2-44. 

lOO<I COnaumptioru, Yarioua atatiatically ai9nif icant difference! in -Ill food 
c:onaumption were con1id1r1d by the apon1or to be apu~·ioua and unrelated to 
drug admini1tration. Yaluea were aimilar for tr~at!d and control• except 

.. fert th11 following: Significantly inc:r1a11d IDl&n food conawnption waa 11en 
for Gp2 male• at varioua period• through week 151 Gpl malea at W-k 51 Gp4 
male• week• 5 and 81 Gp2 f-1•• at varioua tilll!a through -•k 161 and Gp4 
f1111alea at week 48. 

Ophthalmeacopic 1xy1 No apparent drug-related chan99a. 
HMtt;olqgy1 Traated -1•• 1howecl do..-relatld incr••-• in -an erythrogyte 

cCNnta at W..k• 14, 27 an4 ll which -n uaually acco21f•11ied b)' incre ... • 
in -•n h••oglobin concentration and lwtocr!t. Opl .. l•• •'-II a 
alight but 1ignificant deer\.,. .. in .... aoainopbil ~nt1 at W..k 14. 

Blogd Cb•i1trv1 Spuriou• 1ignificant chaft99• for t fw par-ur• at Y&rioua 
ti.lie period• with no apparent drug-related •ffecta. 

Vrinaly1la1 Generally cmpar-ablta with c:ontnl•• 
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Organ Weights: Significant increases in various organ weights (Gp4 body weight 
ratios were increased for male brains, male and female kidneys, male 
testes and female liver) were attributed to decreased terminal body 
weights. (See histopath. re kidneys. i 

Gross Pathol&!ri..;. Findings of those that died or were sacrif~.ced (includir.9 
interims) showed no apparent drug-relat.ed findings. 

~istopathQlO<IV: [Terminal - Control and high dose <'-nd those that died. Interim 
sacrifices only grossly abnormal tissues/organs saved for histopath. J The 
incidence and severity of Gp4 male and female kidney cystic tubular 
dilation and Gp4 male kidney tubular vacuolization showed a drug-related 
increase. 

100-Wttk Chronic Toxicitv. Rormo.nt and onc:~nicity Studv with MttCorain 
Hydrochloridt in Rat•: Hazleton Waehington, !nc. Study HWA A2613-l01 Study 
Completion: May 1993. Lot: 3835 

This study was designed to characterize the potential eff,,cts on the 
reproductive hormone profile resulting from exposure to Metformin Hydrochloride. 

Dose: o, 150, 900 mg/kg/day in the diet. Groups l-3. 
[Correspond to 147 and 855 mg/kg/day based on food consumption 
data. 1 

No. Animals: 52, 52, 60 female Crl:CDBR rats Groups 1-3. 
Beginning treatment ca. 43 days old and 128.9 to 193.1 g. 

Reproductive hormonal parameters evaluated included estradiol, estrone, 
prolactin, progei;iterone, follicle stimi.lating hormone, and lutcinizi.ng hormone 
during weeks 14, 27, 53, 79 and 100 for all surviving ,.nimals. V<1ginal smears 
were evaluated for est~·ous stage approximation. The indi,~ated :females were bled 
wheli cytology demonstrated vaginal cornified cells and/o:- leukocytes. 

ResulY.... 
Mortality: Control, low and hign dose = 54, 45, 42\. Unscheduled deaths were 

report~d t<' be incidental and considered unrelated to drug administration. 
Clinical ?ign~~ Treated females showed a higher incidence of thin appearance 

consistent with lower body weights compared to controls. The high dose 
group also had a slightly higher incid~nce of sores, chromodacryorrhea, 
and tail desquamation. Tissue masses were reported to show no dosa or 
treatment r~laL"'d relationship. 

Body Weights: The hi9!i dcsP. "4roup show<?d significantly decreased mean body 
weights. Body weight~ were lower tha~ those of controls weeks 0-52 by 7\ 
for Groups 2 and 39\ for Group 3. Values for 0-99 weeks were lower by 7\ 
for Group 2 and 40\ for Group 3. 

Fo<>d <>Rdo Water Consumption: [Wt"!k l was O due to spillage in all groups.) 
Absolute food consumption dut~ for Weeks 28 and 52 gave values comparable 
with controls. Group 3 females showed mean food constimptiou to be 
significantly higher than that of controls at weeks 13 and 99. 

Ophthalmoscopic Exam; No apparent drug related abnormalities. 
Gross Pathology; Reported to be SP<-•radic wit.h no dist::.nct drug related 

finding•. However, there were slightly higher incidences oC speckled 
adrenal cortices and uterine cysts for Gp 3 and ovarian cysts for Groups 
2 and 3 when compared to controls. 

Orsan Weights - Histopatbology; organ weights were not: obtained and histology 
was not performed. 

prug Consumption; Within 20\ of tai·get v<'lue through Week 8 (except for 
spillage in Week 1) and except for Group 2 within 12\ up to Week 92 at 
which time this group was within 19\. At week 96, values were within 23t 
for Gp2 and 19\ for Gp3. Both groups were within 10\ at Week 99. 
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prug Pla1ma Analy1i11 DurI;ig weak 6. Metformin HCl waa abaorbed in a do1a­
ralatad faehion. I~' ia reported that extremely low 11v1l1 of drug were 
found in control,. - appeared to be due to contamination at bleeding. J 

Hormone Ano+v•i1; l:he aignificant dacr1a1a1 (with low -gnit.ude• of changa) 
1een in thr. mean estro~e value in Gp2 f emalea at Week 14 •nd in mean 
progeate~Jne in high doae female• at Weeka SJ and 79 were thought to be 
incidr.iatal. Althou-Jn not aignificant, Gpl prtiquaterone valuaa ware alao 
dac~eaaed at week 100. 

SIQ!!tpt II - poaaqt-Bapqt Pilot Study of Matfo[!!ip HCl ip New ltaltad !fbi~t 
Rabbitar Argua Reaearch Laboratoriaa, Inc., Horaha111, PA. Protocol 812-00lP. 
Study 91-Tl-6023P. study Datea: Jan 91 - Feb 91. Lot 3900. 

po1e; O, so, 100, 200, JOO, 400 1119/kg/day. Vol. 2 ml/kg 
Day1 6 - 18 of presumed geatation. 

No. Animal11 5 per group proaumed pregnant (artificially in•eminated) 

sacrifice: Day 29 of ge1tation. 

Peaulte: 
During the do1age ?Briod, 200 mg/kg and higher cau11d deatha, other 

clinical ob11rvationa (aof~, liquid or dried fecea, ataxia, impaired righting 
reflex) and reduced body weight gain• and abao.Luta and relativ .. food con•WDIJtion 
valuea. 200, 300 and 400 1119/kg cauatd death• in 3, 4, and S rabbit•. 
Compared to control•, poat doaaga day• 19-29 cau1ad body weight gain inert•••• 
at 200 and 300 mg/kg and incraa1ad feed con1umption at 300 mg/kg. It i1 
reported that th11:1 wo1.t no advtrat 1ff1ct1 on c-aectioning or litttr 
01:>01rvation1. For doe• in the surviving doaagt gr:oupa litter average• for 
corpora lutea, implantations, litter 1iz11, early and late resorpti~n•, fetal 
weights, percent -le fetuaea anc! percent reaorbed conceptu1aa wr.:'.'e comparable. 
No groa1 fetal external alteration• were reported - fetueea were then diacarded. 

Babbit Hiatorical Control Data waa provided for 53 St11<:'.i.c1a coneiating of 
585 pregnant doaa at c-aectioning. 

SeQ!!tnt II - Oral ttratolosy Study of MetforJ!ip BCl in reeale New Zealand tlbitt 
Rabbit•1 Argue Research Laboratories, Inc., Horsham, PA. Study 9l-T2-6023. 
Protoc~l 812-001. Study Datea: Mar 91 - Apr 91. Lot: 3900 

Dose: O, 50, 100, 1<10 mg/kg orally by stomach tube Daya 6-18 of geatation. 
Cone. o, 25, 50, 70 mg/ml. Vol. 2 ml/kg. Vehicl• - ~· 

No. Animals: 2D per group presumed pregnant (artificially inae111inated 4x). 
• . ~ , 3. 00 to 4. 10 kg. 

Sacrifice: Day 29 of gestation. 

Re1ult1; 
Dtttb11 Low do111 l on Day 8 dut to intubation error (litter - one noi.111al 

conc111ptu1) I l on Day 18 - -ight 1011, e.xtr-ly reduc:ed feed con1umpt ion 
after day 7 (litter - one early reaorption). 
High do1111 1 on .oay 10 (aoon after intubation) had tonic 1.xtaneor 

convul1ion1, body jerk•, decrea1td motor activity, ataxia, impaired 
righting reflex. Weight lo•• and reduced feed after dar 6. No groaa 
leaion1. Litter - one normal conceptu1. 

l on Day 15 - no clinical ob11rvati.on• but body weight r-rkablr 
reduced day lS and t .. d conaumption r~ucad day1 13 and 14. 
Necro9ay - black raised are~ in liver. Litter - 6 normala. 
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1 on Day 14 - no clin>cal or necropey obeervatione. Body wt. 
unr-arkable; fo""l con•umption reduced day 12. Litte.~ - 8 
normal•· 

1 on Day 18 - body wt. and food con•umption reduced after day 11. 
Aborted (and found dead) - ~ normal• and 3 early reaorption•. 

at>ortion1; 
Control: 1 on day 20 (litter•l aborted conceptue) Reported that at>ortion 

of a one concept~o litter is common in thie •train of rabbit. 
No clinical cbservati,;ns before abortion and no necrop•y 
obrtervations. 

Mid dose1 1 on day 2h {littex of 3 - 2 conceptuse• an~ 1 late reaorption 
partially cannibalized). Dried feces days 20-25. Necropsy red 
genital area and hemorrhagic area in pyloric region of etomach. 

High doae: 1 on day 25 (litter of 5 - 4 normal and 1 cannibalized). 
Red •ubatance in cage pan day 24 1 -ight loaa and reduced feed 
con•umption after day a. No gro•s le•ione at necropay. 

1 on day 25 (litter - 7 partially cannibalized). Dried fee•• day• 
19-24; reduced body weight• and feed coneumption after day lG. 
Mottled cecum with hemorrhagic areas at necropsy. 

Prematur.} Delivery: 
High dose - 1 on day 29 ( 11 fetu•e• - 10 nonnal and 1 partially 
cannibalized). Weight lose and reduced feed coneumpl:ion after day 10 and 
dried feces days 19-29. No grosa les~ons at necropsy. 

Clinical and Necropsy Observations: 
Increased numbers of mid and high dose bad dried feces conaidered a teat 
article effect. other posaible drug related effects in those that died or 
aborted included decreased motor activity, ataxia, impaired righting 
reflex, tonic extensor convulsions, body jerks, mucoid fecea and a red 
eubstance in the cage pan. other non-dose related findings were not 
considered dose related. ' 

There we.n.• r.o apparent treatment related groaa findings. 

Maternal BOslv WP1ghts: 
Mid and h~gh dose showed weight losses days 15-19. Reported that weight 
gains days 6-19 did not show a significant difference among the 4 groups. 

Days 19-29 (post dose): Treated groups showed increased weight gains. 
Body '"eigbt gains showed significant incr«tases days 24 to 29 for the mid 
and nigh dose groups. Body weights for the 4 groups were report.ad to be 
ccv,1parable throughout the study. 

Food Consumption: Comparable pre-dosing. Dosing pei:iod (days 6 to 19) -
absolute and relative maternal feed consumption was reduced for the mid 
and high dose groups. Post dosing absolute and relative feed consumption 
was slightly increased in the treated groups compared to controls. 

• •, I 

Caesarean-Sectioning and Litter Observations: 
Pregnancy: control through high dose - 17 (85\), 18 (90\), 15 (75\) and 19 
(95\). c-section observations based on 16, 16, 14, 12 pregnant rabbits. 
(One low and one mid dose had only resorbad litters - included in 
analysia. 

Comp;trable litter averages were found for corpora lutea, implantation•. 
litter sizes, live fetuses, early and late resorptions and the number of 
does with any resorptions and viable fetusea. 

Also comparable were litter averages for percent male fetuses. fetal 
body weighta and percent conceptuses resorbed. 

Petal Alterationa1 No apparent drug related gro•• ext~rnal, aoft tissue or. 
akeletal alterations. The aignificant increases in fetal incidences of 
irregular skull ossification occurred in all treated groups. However, it 
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is reported that values were not dose dependent, were within historical 
control range, and the litter values were not significantly increased. 
Reductions rather than increases in incidences of angulated hyoid ala(e) 
were also probably not drug related. 

There were 101, 89, 95, 70 live Caesarean delivered fetuses f1·om 16, 15, 
13, and 12 litter... lC delivered pupa were from l high dose doe - 2 bad 
variatim;s in skull ossifications. 

104-We•k ~ral !Dietary A!tsdni1tratiop) C&rciaoqenicity Study oC llftCoraip 8Cl 
in the Bat: Hazleton UK. Report 7476-537/12 dtd. May 1?93. 
Study Dates: Jul 90 - Aug 92. Batch 3221 

pose; o, 150, JOO, 600, 900 mg/kg (control, low, Intermediate I, II and 
high dose) 

No. An:l.mals; 60M;60F per group plu1 20/aex/group for control; low and high 
dose satellite animals for laboratory investigations. 
Weight: Males 202.0 to 334.1 g. Females ·141.6 to 239.8 g. 
Crl:CD(SD)BR strain rats. 

Proof of AAsoi.ption: 
Blood samples were withdrawn from satellite animals in weeks 7, 25 and Sl. 

~ima~s were killed and discarded after each bleed. 

Sacrifice; Females at 99 weeks due to survival in the order of 50,. 

Results: 
Clinical Signs: Reported that none were considered to be treatment related. 
Hortality; Mortality for males was 53, 55, 37, 40 and 25t for control thro".l~·1 

high dose males and 52, 57, SJ, 48 and 37' for control through high dowe 
females. [Increased high dose survival was considered by sponsor to be 

~ due to treatment-associated decreases in body weight ga"l.n and c:onauquent 
reduction in age-related pathology.] 

~Males - Intermediate I, II and high dose gained lea• than c:ontrol1 
(p<O.Ol, p<0.001 and p<.001 respectfully wka. 0-104). At end c·f 1tudy 
difference for these gro11pa coi;1pared to controls was 13, 28, llt 
respectfully. Females - Intermediate I, II and high dose gained less than 
controls (p<0.05, p<0.001, p<0.001 respectfully wka. 0-96. Compared to 
controls at week 96 differences were 10, 21, and 32t respectfully. During 
the latter part of study low dose females had a difference of 6t (not 
significant) . · 

Food and Water Consumption: Intermediate I, II, and high dose males consumed 
less food than controls [6t (p<O. 01), ll' (p<O. 001) and ·15\ (p<O. 001) 
respectfully. Females were similar to controls. Water consumption was 

~ s4!Jli;tar to that of controls. 
Compound Consumpti2n: In general in agreement with nominal dose levels. 
HematolQ:Tl.l. Mean total white cell bl~od count: Males - Intermed. I, II and 

high dose were slightly lower than that of controls. (p<0.05, p<0.001 and 
p< 0.001 respectively.) Pemalea - High dose lower than control1 (P<0.051. 

Blooci Chemistry1 There -• no difference in glucose concentration bet-en groups 
and little difference with ti .. for control, low and high cioee ... sured 
-e1c 7 at. three cliffe1:ent timu of the day coinciding with tbe .... urement 
of Metformin pla1ma level~. 

Oman Wtight11 Variable with few aigniCicant difference•. Although there waa 
no appe.rent do1e relationt1hip -le ldd!My/l:lodr weipt: ratios of treated 
malea exceeded that of -tzo11 11 to 23 t. and c-1•• ' to 11t. Al90 
with no do•• relation1hip, relative adrenal weight• of tr•ated Mle• 
exceeded that of control• by 12 to J::t and f-l•• from 16 to 2&t. Sigh 
dose . ovary -ighta exceeded that of controi. (pcO. 05) • 

• 
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Gross Pathology: Findings with increased incidence included: soft and enlarged 
testis; uterine distension and ovarian cysts. Those with decreaaed 
incidence included: liver discoloration; enlarged and masses in pituitary; 
fur loss, scref. and skin masses; thickened stomach; enlarged thyroid; 
enlarged and sore foot/lng and enlarged kidneya. Such findings were 
considered by the sponsox to be treatment-related and correlated with 
histopathology findings. 

Histopatholoqy: {control and high dose; kidneys, testes, uterus and ovaries of 
Gps 2, 3, 4.) 
High dose animals sh•)Wed decreaaea of incidence and/or eeverity of 
inflammatory and degenerative lesions in various organs including 
degeneration/fibrosis of the heart various liver l'!sions and 
glomerulonephropathy. Such findings in non-endocrine dependent organs 
were attributed by the sponsor to treatment associated decrea~e in body 
weight gain. Atrophy of the spleen was increased in the intermediate II 
males only. 

Findings in endocrine/endocrine dependent tissues were also attributed 
by the sponsor to reduced body weight gain. These included ~eductions in 
adrenal medullary hyperplasia and increased pituitary altered cell foci in 
males. Pituitary tumors tended to be reduced in number and size. 
Intermediate I and high dose groups had an increased incidence of 
testicular Leydig cell hyperplasia and Leydig cell tumors. There was also 
a slight increase in unilateral testicular atrophy in high dose males 
{there was no clear-cut explanation and the relationship to treatment is 
w1certain) . Ovaries of treated fellli!.les tended to be less atrophic 
compared to controls. The incidence of ovarian cysts appeared to be more 
prevalent in treated. The incidence of uterine cystic glands was greater 
in treated and the incidence of stromal polyps was greater in the 
Intr,rmediate II and high dose. groups. [According to the sponsor, the 
tendency of less atrophic ovaries was suggestive of prolongation of 
hoimonal activity in the dosed groups and correlated with the increase in 
cystic uterine glands in Intermediate I, II and high dose animals.] (See 
also below regarding neoplastic findings.) 

Neoplastic Findings: Findings in controls were those expected for the age and 
strain with more frequent tumors involving skin, mammary gland, thyroid, 
pituitary, adrenal medulla, testis and uterus. Findings in high dose rats were 
similar to that of controls with incidence variaticns. The decreased incidence 
of pituitary tumors i.n high dose animals {P<O. 05, males only) was attributed by 
the sponsor to decreased body weight gain. The incidence of high dose adrenal 
medullary tumors {medullary hyperplasia and pheochromocytoma) was decreased in 
high dose males {p<0.05) and the incidence of mammary tumors was decreased in 
high dose females, however the incidence of mammary carcinomas was greatest for 
the intermediate I group. Benign testicular Leydig cell tumors were increased 
in tr.e Intermediate I and high dose males {p<O. 01 and p<O. 05, respectfully) with 
no apparent. dose-response relationship. Only the intermediate I dose g!'oup 
exceeded historical controls. 

• Tb<t ,increased incidence of benign uterine stromal polyps of high dose 
females {p<0.05) slightly exceeded the range of historical controls. 

There was a treatment-related decrease in benign skin tumors, including 
fibromas and keratoacanthomas, in high dose males (p<u.01). The spectrum of 
other tumor types was similar to that of controls. 

[See Tables pages 24-30.] 

Pr09f of Absorption; Rat Plasma; Weeks 7, 16, 24, 8 hrs. 
Plasma concentrations of Metformin hydrochloride for low dose were within the 
range of 919 to 2598 ng/ml for males and 411 to 2692 ng/ml for females. For the 
high dose concentrations ranged from 2183 to 11299 ng/ml for males and 4978 to 
7469 ng/ml for females. 

/ 



NDA 20-357 p. 16 

91-Week Oral <Diet11rv Administration> Carcinoq!D.i.£ll:£..St\ldy of M~~fattiJLllCl in 
the Mous11 Hazleton Ult, North Yorkshire, England. P.eport 7352-537 /11 dtd Dec 
92. Protocol P5745d. Batch: 3221. Study Dates: ;/ul 90 - Apr 92. 

pose: O, 150, 450, 1500 mg/kg/day Groups 1-4. 

No. Anj.mals: 60/sex/group plus 24/sex/c.:m~rol, low and high dose 
groups for proof of absorption only. r..:rl:CD-l(SD)BR mice 
Wt. Hales: 22.6 to 37.0 g. Wt. Fea:.ales: 18.8 to 29.4 g 

Results: 
Mortality: Groups Control through High Dose (60/sex/gp). 

Hales: 26 (43\), 32 (53\), 35 (58\). 37 (62\); 
Females: 27 (45\), 26 (43\), 27 (45\), 22 (37\). 

Aayloid cystic nephropathy caused deatbs (Gps 1-4) in O, o, 7, 11 malea 
and O, O, 5, 10 females. Urogenital tract lesions (Gps l-4) caused demisQ 
in 6, 7, 12, 15 male• but no f8dlalea. Amyloidosia was more prevalent in 
control males and females (also low dose) that died • . 

Clinical Signs: No apparent drug related findings were observed. 
Body Weights: The high dose gained less weight than co~trols. Findinqs were 

statistically significant weeks 0-13 for females and weeks 0-88 for males. 
For the high dose by 88 weeks the difference was 7\ for males and 13\ for 
females. Low dose males gained more weight than control• being 
statistically significant (p<0.05) weaks 13-24 with a difference of 7\ by 
week 88. 

Food and Water Consumption: In genera' high dose males ate about 5\ lesa than 
controls. The difference waa ata':;istically significant (p<0.05) weeks 14-
24. Kid dose males ate ca. 10\ more than controls week 84 to end of •tudy 
(reported possibly due to isolation after cage mates had died). Water 
consumption reportedly showed no visual assessment differences from 
cont~...>ls. 

prug ConsumptionL About 13\ above nominal levels for mid dose males week 84 to 
end of study. 

Hematology: Mid and high dose female (but not males) white blood cell counta 
were leas (high dose - p<0.05 week 90) than that of controls, however 
there waa variation within each group. 

Organ jlel.ghts: Kidney: high dose males greater than controls by 15\ (p<0.05). 
~"emale: absolute greater than control by 20\ (p<0.01) and relative greater 
than control by 35\ (p<0.001). 

Liver: Females Gps 1-3 • 4\, 5\ and 10\. 
Thyroid: mid and high dose females less than controls by 18\ and 27\ 

(p<0.05). 

Gross Pathology: Findings were in general those expected fer this age and 
strain of mice. However, the incidence of the following findings was 
i .. c:reased: cysts and enlar·ged kidneya in mid and high aose male11 and 
females; pale kidneys and urinary bladder distension in treated males; 

• scµ-a and enlarged penis in mid and high dose; enlarged preputial glands 
in high dose males. Urogenital tract findings were probably treatment 
related and correlated with histopathological changes. 

Histopatholoay: (control and high doae and those killed or died in extr-ia and 
groaa leaiona and tiaaue -••ea ex all groupa; alao kidneys of low and 
intermediate doae). 

A number of background hiatopathol09ical finding• not unexpected for the 
age and strain were seen. 

ltidlleya however, ahowed treataent related cbangea. Cratic aepbropatbr 
(cyatic tubular dilation), although increasing in aeverity over controls 
but not neceaaarily increaaing in ••verity .rithin individual groupa, 
ahowed a doae related increaae Gp• 1-4 aa followa1 ilal•• S (8\), 17 
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(28\), 36 (60\), 53 (88\); ~emales 14 (24\), 12 (20\), 25 (42\), 43 
(73\) . Minimal to slight increased tubular vacuoiation seen in males but 
not females was as followa for Gps l-4: 0, 4 (7\), 10 (17\), 7 (12\). 

Controls showed occasional minimal distended/cystic tubes in the renal 
cortex. All male treatinent groups and intermediate and high do•• female• 
ahowed ,..n increaaed incidence and ••verity of cyatic nephropathy. A 
polycystic appearance (usually present at necropsy), often accompanied by 
a shortening of the renal papilla and dilation of the renal pelvis 
(hydronephrusis) was present in the more extensive cases. Cyatic 
nephropathy was frequently aaaociated with amyloidosis. Deaths of several 
ware attributed to amyloid/cystic naphropathy and renal papillary 
necrosis. Increased mortality was also associated with an increase of 
lower urogenital tract leaions in treated mal••· Compared to controls, 
vacuolation of proximal tubular epithelium of mid and high dose males was 
increased. 

The incidence of diffuse hepatocyte microvacuolation, presumably fat, of 
the liver was increased for high dose females but not males as follows Gps 
land 4: Males 18 (30\), and 10 (li\); Females 23 (39\) and 27 (45\). 
This finding was considered by the sponsor to be due to a Physiological 
response to reduced bodily condition. Low and intermediate dose livers 
were not examined. 

Neoplastic Findings: 
Neoplastic findings for controls were generally those expected for 

this age and strain of mice with more frequent tumors involving liver, 
lWlg, uterus and hemolymphoreticular system. C~mmon spectrum tumor types 
for hiqh dose females were in general similar to that of controls. 
Compared to controls high dose males showed a reduced incidence of liver 
tumors (p<O. OS) . Two high do~~ males ''1d ltidz!.ey ader.VJU.s which the 
sponsor considers not unusual at do;:es causing major kidney cystic changes 
and Wllikely evidence of direct genotoxic effects. 

Although reported as not sign>ficant the incidence of Leydig cell 
tumors was o, 5, 2, 2, control through high dose. 

(See Tables pages 31-34.} 

Proof of Absvrpt;ioru 
each satellite 
following day. 
week 52. 

Satel.lire animals week 6. Six males and six females from 
group were bled at 16. 00, 24. 00 and at OB. Oll h on the 
Additional sample.; from the high dose animala at 24 h in 

Concentrations of drug in the low dose group were typically greater than 
1000 ng/ml vs ca 5000 ng/ml for the high dose at 6 weeks. Findings for 
the high dose at 52 weeks were similar. (The source of contamination 
leading to the detection of drug in two controls could not be determined.) 

Estroqenic analysis of diet: Showed no estrogenic activity. 

1 •.. I 

~utaganicity Studies: 
Bacterial 11\ltation Asaay (Ames Teat! With M•~~ormin HCl: Huntingdon Research 
Centre Ltd., UK. LPA 161/89819 Study dates: Apr-May 89. Batch/Lot: ? 

Histidine dependent auxotrophic mutants of Salmonella typhimurium (strains 
TA 1535, TA 1537, TA 1538, TA 98 and TA 100) were exposed to test material, 
diluted in water which was also used as a negative cont:r:ol. Tests were 
performed in the presence and absence of livex preparations from Aroclor 1254-
induced rats. concurrent positive cont1:ols demonstrated the sensitivity of the 
assay and the metabolizing activity of the liver preparations. 

Metf ormin HCl was not muLagenic in this system at dose levels up to 5000 
µg/plate in water. 

/ 
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Mou•• Lymphoma TK Loqy.• ~•••v With Hatforpiin HCl: Huntingdon Research Centre 
Ltd., UK. LPA 178/911534 Study dates: Oct-Nov 91. Batch/L~t: ? 

Using the mouse lymphoma thymidin~ kinase assay, four independent in vitro 
tests were carried out, two in the abseace of exogenous metabolic activation (C-
9 mix) and two in the presence of S-9 mix (derived from homogenized livers of 
rats previously treated with Aroclor 1254) . Concentrations of test substance 
ranged up to 5000 µg/ml. 

All tests both in the absence and presence of S-9 mix produced some 
toxicity, however, increases in mutant frequency indicative of a positive 
response were nQt proriucet'!.. Thus, Metformin HCl did not demonstrute mutagenic 
potential in this system. 

A•••v to Am•••• th• Ability of Matformin HCl to Induce Chromo•omal Ab•rratiop• 
in Human Lvmphocyt•• CUlturad In Vi<;.ro: Huntingdon Research Cent?.e Ltd., UK. 
LPA 179/911645 Study datea: Oct-Dec 91. Batch/Lot: ? 

Doses selected for metaphase analysis were up to 313 µg/ml i~ the absence 
of S-9 and up to 5000 µg/ml in its presence. 

· The significant increases in the proportion of aberrant cells seen in the 
absence of s-9 mix with 156 and 313 µg/ml were within historical control range 
and were not considered to be treatment related. 

Metformin HCl in the presence of S-9 mix did not cause:: a significant 
increase in the proportion of metaphase figures containing chromosomal 
aberrations compared to solvent controls at any dose level. 

Positive controls caused large statistically significant increases in the 
proportion of a.berrant cells. 

Metformin HCl r .. howed no evidence ,,f clastogenic activity in this in vitro 
system. 

Kou•• Micronuclaus (bone marrow arythrocyt••l Tait With Matforain HCl• 
Huntingdon Research centre Ltd., UK. LPA 180/911635 

Study dates: Oct-Dec 91. Batch/Lot: ? 
Mice were SPF CD-1 outbred of Swiss origin ca. 39 days old. Th~ positive 

control was Mitomycin C (produced large highly significan& increases in the 
frequency of micronucleated polychromatic erythrocytes) . The dose of Metformin 
HCl was 2000 mg/kg. 

Metformin HCl did not cause any statistically significant increases in the 
number of micronucleated polychromatic erythrocytes, in the incidence of 
micronucleated normochromatic erythrocytes or any significant decreases in the 
ratio of polychromatic to normochromatic erythrocytes 

No evidence of chromosome damage or bone "!arrow cell toxicity was seen when 
Metformin HCl was administered orally in this in vivo test procedure which was 
thus determined to be negative. 

~ . .. . 
Literature: A considerable number of literature reprints and references were 
submitted, some of which have been covered under previous reviews. 
see also Pharmacology and CollUllents sections. 

Lahalina1 The Precau1:ions section is satisfactory from the standpoint of 
Pharmacology except that multiples of the human dose should be rounded off to 
whole numbers. 
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co-ent• and Co11clu•ion1 
Glucoi.ha\je brand of metformin hydrochloride is an oral anti-diabetic, 

antihyperglycemic agent currently in use in some eighty plus countries 
throughout tl.e world. A considerable number of articles have appeared in the 
literature since its discovnry by the French in the late 1950'0. Many of these 
articles have been submitted or referred to in this and previous submissions. 
A number of pharmacology and toxicology studies were previously review~d under 
G.D. Searle and company's IND 5934 (discontinued in 1972 - see attached reviews) 
as well as under IND 27,966 of Lipha Chemicals, Inc. 

Chemically Metformin (N,N-Dimethylbiguanide) is only slightly different 
from the biquanide Phenformin (1-phenethylbiguanide) which was marketed as an 
anti-diabetic agent under the trade name of DBI until, due to the production of 
an unacceptably high risk of lactic acidosis, it was removed from the market in 
October of 1977. 

Results of in-vitro and in-vivo animal studies on metformin and lactate 
production have provided conflicting results. 

According to the sponsor, there are a number of fundamental differences 
between metformin and phenfortnin that may influence the potential of each drug 
to produce lactic acidosis. 
Different structural organization (different location of protonati.on site; 

formation of intramolecular hydrogen bonds and cyclical formation with 
phenformin compared to planar configuration of metformin; phenformin is 
50-fold more lipophilic t.han metformin, whereas metformin is h}·drophilic); 

Differences of aellbrane binding (phenformin has greater membr;me binding 
affinity than metformin, it positions itself deeply into membranes and is 
more disruptive to membranes than the hydrophilic metformin); 

Different potency of effects o.-i aitochondria (electron chain conductance, ATP 
production, redox state di9turbed by phenformin); 

Different co~centration in ausclo (relatively higher for phenformin); 
Different fate of glucose aetabolisa in au•cle (greater propensity for lactate 

production with phenformin); 
Different aetaholisa (metformin is not metabolized whereas phenformi.n is 

metabolized and there is genetic variability in the capacity to metabolize 
phenformin such that phenformin can accumulate in so-called "Poor 
Metabolizers"); 

Different protein binding (phenformin circulates partly protein-bound whereas 
metformin is not protein-bound); 

Difforent eliaination characteristics (metformin has a considerably short.er 
plasma half-life than phenformin; metformin is eliminated entirely via the 
renal route, unchanged, with a very high renal clearance and is thus much 
more rapidly and predictably eliminated than phenformin. Phenformin 
depends on hepatic metab•::>lism as well as renal elimination of both parent 
compound and metabolite). 

• T~e.major effect of the biguanides appears to be a potentiation of insulin 
eff~ctiveness. Several review articles are present in the literature which 
summarize the pharmacological activity of metformin and discuss its mechanism 
of act:ion \1hich is not completely understood. The effects of metformin are 
probably due to multiple actions which have included the following suggestions 
of the mechanism of action: 1) increased insulin receptor binding• 2) decreaaad 
intestinal gluo.:cae ab11orption1 3) increased cellular glucose uptake; 4) 
dscreased hepatic gluconeogenesia; 5) stimulation of anaerobic glycolysia; and 
6) potentiation of in•ulin action at the zeceptor or post-receptor level. 
Cellular level studies indicate that !lletfo:rmin potentiates insulin action and 
in vitro studies support a post-receptor mechanism of action. 

Most studies suggest that the ba•is for the hypoglycemic effect of 
metformin is probably at the level of skeletal mu•cle by increasing glucose 
tranapcrt across the cell membrane; also m~ltifactorial basis. Diabetes Care 
13:696-704, 1990. 
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At therapeutic doses, Metformin does not lower plasma glucose le\•els 
in non-diabetic animals or humans or reduce basal glucose concentrations below 
the normal physiological range in either diabetic animals or humans. Oral 
Metformin effectively lowers plasma glucose in several different animal models 
of hyperglycemia, including streptozococir..-induced diabetic mice, genetically 
diabetic KK mice, obese female fa/fa rats, and alloxan-induced diabetic rats. 

Hypolipidemic effects have been seen in animals fed an ~therogenic diet. 
It has been reported that there are favorable effects on VLDL composition, lipid 
metabolism, and intramural lipid biosynthesis. A significant effect has been 
reported on both the development and regression of atherosclerotic lesions in 
cholesterol-fed animals. 

Tl'e effect of Metformin on the microcirculation has been studied in several 
different animal models and suggests that Metformin may play a beneficial role 
in the prevention and/or development of diabetic microangiopathy and reduce the 
incidence of glomerulosclerosis. 

[
14C]-metformin was used to determine the absorption, distribution, 

kinetics, metabolism, and excretion of rnetformin in mice, rats, ~abbits, dogs, 
and monkeys. Fetal distribution was studied in pregnant rats and rabbits. 

Absorption was rapid - peak plasma levels were obtained in 30 min. in mice, 
l-2 hrs. ii. rats, l.5 hr.'3. in dogs, and 0.75-2 hrs. in monkeys. 
There w~s about SO\ absorption in rats. 

After a single oral dose in mice radioactivity first appeared in the 
stomach, urinary tract, and bladder and later in the salivary gland and 
intesti11al walls. The highest radioactivity was found in the kidneys, adrenals, 
pancreas, liver, lungs and intestinal wall with little localized in brain or 
fat. Multiple doses showed no apparent accumulation in the tissues. Rats 
were similar to mice with.highest levels observed in kidneys, liver, adre11als, 
lungs nnd GI track by 2 hrs. Levels were highest in rabbit kidney and liver at 
2 hrs. 

After oral single or multiple doses, plasma radioactivity decreased by 5-22 
fold within 8 hrs. Oral a~ninistration to hyperglycemic obese and 
hyperinsulinemic mice (DBM strain) produced a plasma half-life of 2.7 hrs. which 
was similar to that found in nori.nal mice (2.5 hrs.) and humans (2.8 hrs.). 
Following 7-days dosing of rats no significant accumulation of total 
radioactivity was observed in the plasma. 

No metabolites were found in urine, fecal, and/or plasma from mice, rats, 
dogs, or monkeys - reported to be consistent with human studies. One me·c.abolite 
occurred in rabbits - N-desmethyl metformin [N-monomethylbiguanide]. 

Recovery of radioactivity was almost complete by 120 hrs. After oral 
administration excretion of metformin in the dog is mainly in the urine, uith 
the monkey excreting almost equal amounts in the urine and feces after .7.4 hrs. 
In the mouse, rat and rabbit the main route is via the urine althc•ugh a 
significant amount is excret.ed in the feces (probably unabsorbed Metfor,"llin) . 

Following ~ral administration to pregnant rats, levels of radioactivity 
wei;,e g~n~rally lower in the fetus than in maternal tissue. When given to 
lactating rats the ratio of total radioactivity in milk to plasma was generally 
increased at later time points. 

Acute toxicity studiee (Food and Drug Research; Hazleton Labs.) were 
conducted in the 1110use, rat, rabbit, dog, and monkey. Rabbit• and dc>ga appeared 
to be more aenaitive to the effect• of Metformin than mice or rata. Dog• aho-d 
salivation, emeaia, diarrhea, and OfS effect• including convulair.ma. I.o,.. 
ranged from 0.375 g/ltg in .dog• to 2.• g/kg in mice. A aingle oral (Joa• of 250 
mg/kg produced no clinical aign11 in the monkey; 693.75 mg/kg waa fatal. 

Chronic toxicity etudiea -re carried out in the rat, mouae, dog and 
monkey. 

studies in rats up to 78 weeks showed the non-toxic doae to t-e 120 mg/kg 
which on a mg/kg basie for a 50 kg pereon is about l.t x the HTD (max. 2550 1~). 
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Higher doses in the rat resulted in depression of weight gain and food 
consumption and after long term administration a dose related incidence of 
uterine polyps (increased _,,t 300 mg/kg and higher) and a decrease in ovarian 
activity. [See special review (IND 5, 934 of 6/4/79) by the Supervisory 
Pharmacologist (1979), Dr. V. R. Berliner (Found as Attachment VII in IND 27,966 
review 11 Apr 86), in which he stated the following: "I cannot get excited over 
the noted induction of uterine polyps in the rat with the high (to:.ic) doses 
because the rat is peculiar in it:s response to drugs by its reproductive system, 
that also might be the cause for the depression cf ovarian functions, and the·se 
might also be caused by the general, drug induced toxic milieu in these 
animals. "] 

A 52-week study in mice reported no adverse effects at doses up to and 
including 450 mg/kg/day. The highes~ dose of 1500 mg/kg decreased body weight 
gain compared with controls and drug related lesions in the kidr..ey - consisting 
of tubular dilation in both sexes and increased tubular vacuolization [in 
males] . 

In 6-month and 78-week oral studies in the dog, the minimal toxic dose was 
SO mg/kg or about equal to the max. proposed HTD (2550 mg) on a mg/kg ba•ia. 
Higher doses produced a 50-100\ mortality with symptoms of GI 

0

distress and 
vascular lesions and degenerative changes in the brain, heart, kidney and 
skeletal muscle. (Brain croll degenerations are believed by the sponsor to be 
secondary to vascular changes characterized by an impairment of the nuclei and 
a thickening of the cerebral walls.) 

Rhesus monkeys tolerated 180 mg/kg or ca. 3.6 x HTD without apparent toxic 
effects in a 2-year oral study. The 360 mg/kg (ca. 7.2 x HTD) high dose, 
however cai...sed a 75\ mortality, severe GI distress, weight gain depression and 
cytoplasmic changes in hepatocytes and some cells of the adrenaJ. gland. Brains 
of monkeys also showed some effects of the drug. 

The 104-week carcinogenicity' study in rats was reported to have findings 
similar to those of a 78-week study, with an increased incidence of uterine 
polyps in female rats at 900 mg/kg. [Metformin was reported to produce no 
apparent effect on reproductive hormone levels in a separate 99-week study in 
female rats. J The increased incidence of benign uterine stromal polyps of high 
dose females (p<O. 05) slightly exceeded the range of historical concrols. 
overall, there did not appear to be any unusual tumor types or incidences 
suggestivtl of a direct carcinogenic effect. However, There was an increased 
incidence of. Leydig cell hyperplasia and Leydig cell tumors. The tumors had a 
p<O. 01 for t.he Int.ermediate I 000 mg/kg) group and p<O. 05 for the high dose 
(900 mg/kg) groui,:,. Only the incidence fot· the Intermediate I (300 mg/kg) group 
was rerorted to exceed historical controls. 

Findings in the 91-week c;;-.rcinogenicity study i.n mice were sb.ilar to those 
seen in the 52 week study. Males showed increased tubular dilation at the 
lowest dose studied (150 mg/kg). Females were affected at 450 and 1500 mg/kg. 
450 and 1500 mg/kg males showed increased morta1.ity, primarily due to an 
increane in ur·:>genital lesions resulting from rena!. toxicity. There did not 
app~.J.r. ~o, be any evidence of any direct carcinogenic effect. 

Segments I, II and III Reproduction studies were carried out in rats, as 
well as, a Segmenc II Teratology study in cabbits. Doset1 of Metformin were up 
to 600 mg/kg (on a mg/kg basis about 12 times and on a f'N:J/tn2 about 2 .1 times the 
maximum reconuneuded daily dose) in rats and up to 140 mg/kg in rabbits. [Doses 
of 200 mg/kg and higher caused deaths in a pil<>t rabbit teratology study.] 
Findings in rats were in general comparable with controls; there were no 
significant effects on terat.ology, 1>r adverse effects on gestation, parturition, 
lactation, pup size, viability, fertility or reproductive performance or 
perinatal/postnatal development. No teratology was produced in rabbits although 
there were a greater number of ddat.lls (4) in the high dose. 

A battery of Mutagenicity studies was negative. 
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R•comtndation: 
Preclinical studies show that there is a considerable species variatiori 

with regard to the type of toxi<:ity expressed in re!.ponse to Metformin, 
however, with adequate labeling Pharmacology can recoinm1?nd approval of this iIDA 
foi~ the proposed indication to lower blood glucose. 

The Precautions section of the labeling appeax·s satisfact.ory from the 
standpoint of Pharmacology except that multipl,~s of the human dose should be 
rounded off to whole numbers. 

cc: 
Original 
H7:J-502 
lffD-4 00 
HPD-3-15 
HFD-510 
HFD-510 
hFD·510 

NOA 20-357; 
ATaylor 
JContrera 

NOA 20-357; 
AJordan 
DHertig 

1 •, I 

~.~, 
Pharmacolog st 



Calcul•tion o:! Mult!R].e of Hnm•n Dose 
(Labeling) 
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Based on: Freireich, i::. J., g_J!.!..,_, :!.9f6. Quantitative comparison of toxicity 
of anticancer a9ents in moo.1se, rat, dog, monkey and man. Cancer 
Chemcther. Repts. 50 (4): 219-244. 

Representat;ivc Surfac~· Area to Weight Ratios (km) for Variou:s speci<is. 

Body Weight ( !illl. §urface Area (Sg. m. l km factor 
Man 60 1.6 37 
Man• 50* 1.4* 34* 
Rat .15 . 025 5.9 (=6) 
Mouse . 0.2 .0066 3.0 

* Reviewers calculat<?d estimate (apparently als1.; used by th<; sponsor} . 

Human: [Based on a 50 kg person (as used by the sp:>nsor} . ) 
Maximum HTD from La;::Hling: 2550 mg 

2550 mg ~ 50 k1; rierson = 51 mg/kg maximum HTD 

51 mg/kg x 34 (km factor) 

900 mg/kg x 6 (km factor} 

6CO mg/kg x 6 (km factor} 

Mouse: 
1500 mg/kg x 3 (km factor) 

Multiole (,f max. HTD (2550 mg! : 

Rat: 
For 9CO mg/kg:

2 
540& mg/m 1734 mg/m' 

For 600 mg/kg: 
l . l 

1734 mg/m 3600 mg/m 

• . . 
Mouse: 

F<)l" 1500 mg/kg: 
2 2 

4500 mg/m + 1734 mg/m 

= 

= 

= 

= 

= 

1 734. o rrtf:J/m
2 

5400 mg/m
2 

3600 mg/m1 

4500 mg/m1 

3.11 time a 

2.1 tim•s 

2.6 tinlf~ 
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Text table 3: Incidence of selected endocrine-related 
mii::roscoi;ic finding~ 

c;roup and s•• 
Organ arr.I f tnding 1M ll< lM •• SM ,, 21 lF 4' SF 

Pi lui tary Nust»er c•¥Ained 60 47 27 28 S9 60 4n so 39 6-0 
altered cell focus 9 6 4 IS ; 2 .; 4 8 .. -....... i1 24 2t 1S 18 45 la lo l6 36 

Adren1l Nunber e1.Mined 40 .16 ;:, (.l ~ 6(J '~ " 39 bO 

1Aeea.1llary ~yperpla,;a 10 6 3 1 1 2 ' 4 0 3 

l·P:•eochrc.oeyton; .. 12 9 2 2 3 2 2 I 2 0 

test ts Ptumbtr ex.ami ned 60 59 60 60 60 ; 

A<rophy 

Bi l.t!~ ,-ral 5 a 6 " 6 

Uni l•ter;al 4 l 6 1 10 
Leydig cell l·yperplasia 1 s 7 3 7 

l·Le)'di9 celi ,......,. I 2 9 2 7 

-ry9lond ltUlt>er •••i ned 2 a 1 0 60 sz 49 4S 60 

--.ry tt.r'A:Z.Jrd z a I 0 39 40 35 34 30 

evarv llUllbtr ea•ined 60 60 60 S9 60 

.t,(rophy IS ~ 6 ·6 5 

tJ'ena ll""°'r euailWd 60 $7 60 57 60 

cystic 11-• I! 16 za 18 33 

l·•cr-1 polyp 3 4 4 7 12 

I animals bearing benign and/or malignant tUlllOurs 

Text tdble 4: Histopathology findings: Leydig cell tumours 
and uterine strollldl polyps. Control data 
from Z year rat carcinogenicity studies 
using Char·les River UK, Crl :CD(SD)BR rats 
(during the period 1988 to 1993) 

Study 
Animals examined 

finding 
B-Leydtg cell tumour 
B-strilmat polyp 

! 
100 

8 
6 

2 
100 

4 
15 

3 
70 

7 
7 

fl data not yet audited by Quality Assurance 

4# 
100 

l 
6 

5 
100 

7 
15 

61 
100 

4 
J 

P· '-'I 
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TAILE 10 .B 

f,,anour tncfdtnc:e .. tea • 1t1tlstlc1l anal~1l1 
•es~lt1 of tests for 1 decr•••tna 9nd lnc.re11tf"ll trcldef\Ct 

NU'l°Dt'r of tt.ll'OUr p·v•Cun for ftter•11ed p·values fer d~~rtased 
1.-.r Typo burtog 1nt111ls Jneludtd In 

anal YJf t tUllOUr lncidtnce tUN>ur t~i'!!e~.:.' 
c~ 1 Cp 5 Gr- 1 vo er- s Group 1 YI CrOl.,, s 

1\11\ , , ' 1 0 ALL 0.921 0.350 
NF 3 f 
All 4 f 

sun z f 6 5 All 0.992 0.00! .. ., 17 7 f 0.699 0.301 
All 23 fZ Nf 0.999 0.001•• 

S\lft and Tall f 0 f All 0.991 0.009•• 
Nf 13 1 Nf 0.999 0.001••• 
AU ll 2 

S\ln end - I y!llllh node 
, 0 1 All 0.767 0.595 
NF J 1 
All j l 

AdrlNI ""'4ochr-.:yt- Nf 12 J Nf 0.992 0.019• 

....,,~retie oil 1lt11 f 4 1 All O.l'S1 0.513 ., 0 J 
All 4 4 

Me1rt &eh....-.rl cell tl.l!W>Ur I 1 0 ALL 1.000 0.12& 
NF 2 0 
ALL 3 0 

' ' 
T~yrold folllcular ad<r"""" Nf J J Nf 0.672 0.670 

lhyrotd c·call ocSe...... Nf 12 e MF 0.922 0.079 

c:> Pltultory odor>ollo f 6 2 All (U 10 fl 0.965 O.OS5• 
c:n NF 20 16 All (U u ~fl O.'IS4 0.04~· 

" 1 0 Nf (UH f) 0.915 0.055 
All 27 I! Nf (U t• NF) 0.926 0.074 

c:> , (UIS f) 0.9~\/ C.055 

c:> f (U as NF) 0.979 0.095 

~ in· • F • fatal• 
~ ., • lkln·f1t1l1 

4'.} l • L•rtt l1111Pl• tests 
~ • P•l'llUtltion tests 

Method of 
a~ .• tysi1 

F 

l 
l 
l 

l 
l 

p 

l 

p 

p 

p 

l 

l 
l 
l 
l 
p 
p 
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fl Q.~ ~ s- :J :t> ~ 
., 0 '\ 

t ..... 1 ~ 
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N1!Jii 
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TAILI 10,1 

,,_,,. Incl..,.. f-lff • at1tlttlc1l .,.:vs11 
IHVI ti of tHtt for 1 docrffSllll ~ lncr-1111 i""idonct 

....,., •f ,,_,,. ,..,., ... for lncrttstd ,.-voll!O• for dtcrenld 
11tt;-i111 .. 1.11 Incl.- In 1.-... 1..,fdenct t.-Jr Incidence 

c:p 1 c:p s .,.,.,.,. c,.... 1 » a.-..., s ''""" , .,. ''""" s 
Method of 
""'tvsl• 
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IABLE 10.9 
Tunour lncldtnee 11ele1 • 1t1tl1tlca\ 1r.a\y~I$ 

Results of tests for fncre11tng dose resporwe end pairwise tests 

kUft'btr of ti.iN:>Ur 
burfng anfftllll Included fn 

Gp I Gp 2Gp lCp 4Gp S 
1naily1l1 Oose response Gp!vGp2 GplvGpl 

1 2 9 2 7 NF 0.037* 0.26' 0.005 .. 

0 0 , 0 0 All 0.317 0.500 O.S23 
0 1 0 2 0 
0 1 , 2 0 

Gp 1 v Gp ' Gp 1 v Gp 5 

0.3S6 0.012• 

0.167 

"ethod of 
analysis 

l 
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TAILE 10.P 

TllllOUr fncfdenct fet11lt1 • tt•tf1tlc1l 1nilysf1 
•eaulta of te1t1 for tncree1ir'tl dote r11ponse •nd pelrwf1~ tests 

MutDer of t1.11KMJr 
btarlnt 111lNlo 
Cp, Cp 2Gp JGp 4:~ ~ 

0 0 0 0 , 
J 4 4 7 11 
J 4 4 7 1 '-, I 0 1 0 

Included In 
1111lysf. 

All 
NF 

, 

Do•• r••pons• 

0.004•• 
c0.001••• 

o.m 

Gp 1 v Cp 2 

0.371 
0.371 

0.735 

Gp 1 Y Gp J Gp 1 Y Cp 4 Cp I v Gp 5 

0.340 
0.340 

1.000 

o.11a 
0.111 

0.739 

o.ou• 
0.013* 

1.000 

Method of 
1110lysfo 
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TAILE 10.9 

y._,,. Incidence f-ln • 1tatfatlt1I anelysf1 
le1ult1 of tnt1 for decr•••lne dolt rt1pon10 on! pefrwl1t test• 

Muolber of tUllDUI' 
..... 1 ..... 1.11 

Gp 1 Gp ZGp JGp 4Gp S 

0 0 0 0 1 
J 4 4 7 ,, 
J 4 4 7 12 , , 0 1 0 

1 N: I udod In _, ..... 
All ., 
, 

Dote rnponst CplvGpZ 

0.996 0.629 
•0.999 0.629 

O.ZSI 0.164 

Cp1vGpS Gp1vGp4Cp1vCp5 

0.660 0.1132 0.987 
0.660 0.1182 0.911 

0.531 0.760 0.464 

Method of 
onolysl1 
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TA~LE 10.9 

T.-ir Incidence Nltl 
St1tl1tlc1l 1noly1ls for an lncr111lnt do11 rt1ponat •rd p1lrwl1• tests 

Test 1rtlclt 
Gr°'"" 
level Cllllll<;ldoy) 

Control 
1 
0 

Metforaln hydrochlorldo 
2 3 4 

150 450 1500 

--------------~r--a""'ft'~';'--~------------------------------------------------------------------------------ .. --
,_,Type l>oorlnt 1111•11 Included In !letMd of 

Gp 1 Gp 2 Gp 3 Gp 4 INl)'lls 0011 roapcns1 Gp 1 v Gp 2 Gp 1 v Gp 3 Gp 1 v Gp 4 onolysis -----------... ------------------------------------------------------------------------------------
Llvtr ..W- end f , 3 0 0 At.L 0.959 0.894 0.9l0 0.976 l 
care I,_ ., 20 9 11 a , 0.941 0.295 1.000 1.000 p 

c u 12· 11 a NF 0.996 0.980 0.952 0,9&5 l 

Llvorh_,.I_ ., z I I 0 MF 0,903 D.891 0,816 1.000 p 

~ 

"'"'°'l~/r1tlc oll f z 2 0 I ALL 0.357 0.471 0.845 0.644 p 
lltH ., 0 1 1 2 

c 2 3 1 l 

L'"'ll ...,_end f , 2 l 2 ALL 0.224 0.491 o.514 O.Zo7 l 
care(.,_ ., 11 12 9 1S 

c 14 14 12 15 

Skin 1\j)cutl1 ~••c- f 0 l 0 , All 0.362 o.289 1.000 0.384 p 

""' tfbr- . ., , 0 0 I 
c I l 0 2 

Te1tf1 Ley.S;i cell ., 0 5 2 2 NF 0.454 0.017 0.324 0.247 p 
tllllOUr . 
----------------------------.. ----------------------------------------------------------------·-----------------
KEY: , • f1t1la L • tart• 1~l• tett• 

NF • non·flUh , • perllltotlon ttst• 
c • c•lned 

N.I. Th• pairwl11 c011perf1on for group 2 versus control fot testis Leydl9 celt tunour ta not 1t9niflcant when using lonferroni edjustmients 

~ 
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T.-.r lncldtN:• f-ln 
St1thtlc11 1n1lyoh for 1n lncr011f111 doH rnponH ond polr•lae \Octa 

Tut article 
Gr~ 
level ("'/k1/dly) 

Control 
I 
0 

MetfoM<~~ h)'drochlorlde 
2 J 4 

150 45~ 1500 

--------~-;t·t...;;_;-------------------------------------------------------------------·--

r- rw- ....,, ... .,1.11 Included In 
Gp 1 Gp 2 Gp 11111 4 -Iyo lo DOH roopono• llp1¥11pZ Gp1vCp11lp\vGj>4 

"ethod of 
1n1lysia 

---- -------------------------------------------------------------------------------
M ..... l .. /N!!C Ill , 2 7 2 J ALL CU •• '') 0.615 0.406 0.160 D.638 L 
11u1 ... 7 J 2 5 ALL CU 11 fl 0.6118 0.406 0.162 0.638 l 

u 0 0 , 0 
c ' 10 5 • 

ll"8 ....._ llld , , 0 0 0 ALL o.eze o.m 0.700 0.816 l 
c1rcl~ ., 7 s 6 4 

c • s 6 " 
lkln ~lo nrc- , , 0 2 c , 0.6ff 1.000 0.508 1.000 p -f!-
u1 .... ,,_,_ .. 2 6 I I Nf 0.983 0.076 o.n1 0.769 l 

Utena hletlecytlc , , 0 4 , A~L. 0.704 0.999 0.769 O.r37 L 
earc-, nrCom Ind ., 

' 0 J 4 It•-• polyp c 10 0 7 5 

Ovary hit- •• 0 2 , 2 ., o. 194 0.254 0.500 o.zze p 

------------------------------------------------------------------------------------------------------------
1[(1: f • htlll l • \1r1e ,.,,.,,. tests 

~, • ....,.,ot•l• P • petwJtatlon tHtl 
c . _..,_, 
U • ~ert•ln 

. , 

IJl ... 
"' ... 

l:i: ~ c" ~ :..: i: 
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TAILE 10. 10 

T.-.r Incidence NIH 
s11tl1tlc1I .,,.j\y1l1 for 1 decrt11fng do11 rnponso llld p1lrwl1t test1 

hn •rtlclt 
Group 
Lev•I (119/kg/doy) 

Control 
I 
0 

M1tfoM1fn hydroc:hlorldt 
2 3 4 

150 450 1500 

------------w;;;,-;rt";;,;;----.. ---------··------------------------.. -------------------------------------.. -
y_, Type ..... ,.,. onfMll Included In 

Gp , Gp z Gp JGp 4 .,,.,.,.i. OOH rltponst Gp! YGpZ Gpl vGp3 Cpl vCp4 

Method of 
analysis _____________________________ ,.. __________________________________________________________________ _._ 

Llvor -- .,.J 
cercf nama 

' , J 0 ;; 
., 20 ' 11 
c ZI IZ 11 

s 
II 

Liver h-1- ., z 1 0 
• 

M1..,l~rettc ell F 
•lttl If 

Lq ..i.-end 
carctnc:m 

c 
, 
•• c 

Skin 1.-..ite .. ,._ F 
end fl IN"- . ., 

Tntl1 Leydl1 coll 
t.-.r • 

c 
., 

z 2 0 1 
0 1 I z J 1 

2 
J 

, 2 
13 12 
14 14 

0 J 
, 0 
, J 

J 2 
' n 12 15 

0 I 
0 1 
0 2 

0 5 2 2 

ALL 0.041 • o. 106 0.060 O.OZ4 • L , 0.091 0.'4J 0.504 0.527 p 
Mf 0.004 •• a.ozo • 0.041 • 0.015 • l 

., 0.159 0.482 0.615 0.352 p 

ALL 0.671 0.131 0.551 0.720 p 

ALL 0.776 0.509 0.416 0.111 l 

ALl 0.661 0.945 0.576 0.927 , 

NF 0.549 1.000 1.000 '.ooo p 

---~--------------------------------------------------------------------~---------------------------·----------------·------
lEY: f • ftUll 

NF • IWl•f•Ull 
c ...... ,Nd 

L • l1r9e """''' ttst1 
P • per1m.1t1tton tasta 

• p•0.05 
•• p<0.01 

••• p•0.001 
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TAILE 10. 10 

f-.ir lnclct.nc• f-lot · 
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DEC I 9 1994 
DIVISION OF METABOLISM AND ENDOCRINE DRUG PRODUCTS - HFD-510 

Review of Chemistry, Manufacturin& and Controls 

NOA N" 20-357 CHEMISTRY REVIEW#: 6 DATE RIEVIEWED: 16-DEC-1994 

Submission: Rec.29-SEP-1993 Original 
Amendment 

Doc.29-SEP-1993 
Doc. 16-DE-1994 (amcr.dment # 36) 

Applicant: Lipha Pharmaceutical Inc. 
9 West S7th. Street, Suite 382S 
New York, NY 10019-2701 (212) 223-1392 

Dru& Product Name 
Proprietary: 
Nonproprietary/Establisbcd/USAN: 
Code Name/#: 
Chem.Type/Ther.Cla:.s: 

Pharmac:olo1ical Category/Indication: 

Dosage Form: 
Strengths: 
Route of Administration: 
Dispensed: 

Glucophage• 
Metformin Hydrochloride Tablets 
LA-6023 
I p 

Antibyperglycemic Agent 

Tablet 
SOO and ISO mg 
Oral 
....Lib __ OTC 

Chemical Name. Structural Formula, and Molecular Weight: 

C,H111'1, • HCI 
MW= 129.17+36.46= 165.63 
CAS 657-24-9 (base) 1115-70-4 (hydroc:hloride) 

. HO 

N,N-Dimethylimidodicarbonimidic diamide monohydrochloride. or N.N-Dimethylbiguanidine hydrochloride 

Remarks: Metfonnin is a USAN name, but Metformin hydrochloride is not. The lack ofa USAN for Metfomin 
Hydrochloride will not hold up approval of the NOA. However, the fim .. should request a separate name as soon as 
possible. We asked & commitment from the applicant, Lipha Pharmaceutical Inc., to request a separate USAN name 
for the hydrochloride salL This amendment fnlftls satisfadOrily the Agency request. 

Conclusions & Recommendations: The amendment addresses adequately the concems regarding the 2pplic1mt 
commitmentoto inoilulle Mctformin Hydrochloride as a USAN scpanite name. The two CMC pending issues 
penaining Glucophage (Metformin Hydrochloride) Tablets approval have ben satisfactorily resolved. An 
acceptable cGMP dated December 7, 1994, has been received, and a Findin& of No Sianincant IEnvironmentall 
lmpac1 for NDA 2:0-357 was approved on November 23, 1994. This information is incorporated in the NOA 20-
357 16-DEC-1994 CMC Summary (203571111e.nda ltllched). Tbe appllcallOll 11 appnwable from the Chemistry 
viewpoinL 

Orig. 
cc: 

NDA20·357 
HFD-S I O/Oivision File 
HFr-s 1 O//Yscm 

1 . 

aro iru1{~.{:~(1v 
, 

NDA20-JS7 CMCRcvlcwf 6 l'lp I olil 

··.-,.. . . ~...,... .,_.._ 

Xavier Ysern, PhD 
Rcvh:w Chemist 

filename: 20537_6.nda 



illVISION OF METABOLISM AND ENDOCRINE DRUG PRODUCTS HFD-510 
NOA Summary of Chemlatry Review 

NOA l0-357 Glucophage (Metlormla Hydrochloride) Tablets Llpba S.A. Date: 16-DEC-1994 

A. Drug Substa11.:e: 

1. Other Fina: 

%. Syntlaesll: 

4. Speclfkatiou aad Analytkal Methods: 

5. Stability: 

B. Drug Product: 

I. Components and Composition: 

l. Raw Material Control: 

3. Manufacturer: 

4. Mllnulacturlag Proca•lng: 

5. Packaging and Labelba&: 

6. Laboratory Controls and Spedficatiou: 

7. Containen: 

8. Stability: 
.. . .. . 

C lnvestigatioaal Formulatiou: 

D. Eaviroameatal Impact Allalysia: 

E. Samples and Results: 

(Sal/sfoci()I)'. Review #1) 

(Sallsfoci<Ny. lteview # 1) 

(Sal/sfaclory. Review # 1) 

(Salisfaclory, Review # 2) 

(Salisfac1ory, Review #2) 

(Salisfaclory, Review # I) 

(Salisfaclory, Review # 1) 

(Salisfaclory, Review #I) 

(Sali.Tfac1ory, Review # 1) 

(Polypropylene body uid polyethylene cap 
Salisfaclory, Review # I 
Blister units Stllis/tltlOIY. Review # .S) 

(Salisfaclory, Review # 2) 

(Polypropylene body uid polyethylc.'le cap 
Satisfactory, Review # I 
illister units 5"tlsfutozy, Review # .S) 

(Satisfactory, Review# 2) 
Expirating Datmg: S years 

(Salisfaclory, Review # 1) 

(Satisfactory, Consult Kccptable 23-NOV-
1994, at&IChed) 

Method validation found KCeptablc (att.IChed) on July 11, 1994, by Wincheste.• 
Engineering Uld Analyticr' Center, WEAC HFR-NE 400. WEAC is the ~ond 
field servicina laboralofy; the opir.iou ol tlac otllcr valldaUa1 laboratory 
(NYK-00. HFR-NE 500) still pcadlllc. 

NOA »JJ7 IM>EC-111!>1 CMC Sum_,- I ol 1 S 



F. Lailel3q: (Sal/s/ucJory, lkview # 2) 

Requm for Tl'lklcrnarlt Rt."View send on J1111111Y 19, 1994. Labeling u1d Jllomcnc:laturc 
Committee has :no reason to fmd :hes proposed lllll'IC unac:ceplable (consul!# 278, 7-MAR-1993). 
Regarding die labels used for Oluc:opblJe Tablels, we prefer 1111& Ille lllblel desigrWion mppar IS 
pa11 of !he esllblbhed name (Melformin Hydrochloride Tlblcts iriltad of Melfomln 
Hydro.:hloridc). M«fo>•llt is an USAN-. tlw applicant ,,,.,,,Id 1WqWll toUSAN a #pOIYll• 
-for lhtfontln lf,d'ochlor"*- C_I,__ from tlw llflPIJcant to NqllUI tlw lltclulon a/ 
·~ Hydrot:ltlurit#• ar a.,_- w ht dw USAN OJtd lnlcmalloaal Dnl$ N_, -
rec.ned an Ila PMW 16, 19H (anoclwq), 

121'.uc Substance: Qn1g Prpdyct~ M1•in1: 
Lipha Calais Lipha PhanMceutkal Limited 
Zone lndustriallc Du llcau Marais Cadwell Line 
5·1, Rue Clemen! Adc-.r Hilehin. Hcrtf'ordshiie S64 OSF 
62100 Calais FRANCE Uniled Kingdom 

Lipha Pharmaceutical Limited 
Unit 2-S, Amor Way 
Letchworth, Henfordshirc SG6 !LG 
United Kmgclom 

Drug produc1 packaged in containers wilb polypropilene body 111d pol)elbylenc cap (EER ID # 59 ! 8, 
acccplable May 3, 1994). Blister pack units (amendmcnl June 22, 1994) the conaponding EER was originaled oa 
August 9, 1994, and found 11eceplableon All&llll 16, 1994 (EER ID# 6361). , 

As sixly days have dapscd from die date of inspection approval, a fmal updale requesl (FUR) WIS 
requesled on July 6, 1994. FUR found acceplable (EER ID# 6S68)on July II, 1994. As sixly dr.ys have elapsed 
from lbe date of first FUR. a l«Olld FUR was reqllCltCll 1111 November 17, 19'4.. lllCI fouod ICCCf'C•hlc oa 
December 7, 1994 (EER ID IJ 7306, utl'iwl) 

AlTACHED: (I) EERID#7306 
(2) FONSI acceprable November 23. 1994 
(3) NDA 20-357 Amendment #36/USAN name 

.. . .. ' 

(7 Pl&CS) 
(S Pl&CS) 
(I Piii•) 

pqel 
pqelO 
p11ge IS 

Xavier Ywn. PbD 
Jtlvlew CballilflHFD.510 

IUna•r. 203S71111t.nda 
DaU: 16-0EC-1994 

_, 
' 
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ESTABLISHMENT EVALUATION REQUEST 

ST TYPE (Check One) 
, , -.iriginal [ ·1 Follow-Up y'. FUR 

PHONE NO. 

AEOUESTOR'S NAME ' 1)1'7 MAIL CODE _ 
HFO- -~IO 

BRANO NAME 

PROFILE CLASS 

APPUCANT'S NAME 

ADORtSS 

COMMENTS 

STERILE 
0 YES 

PRIORITY Cl.ASStFICATION See SMG CDER-4820.3) 

f' I t-iJ-j- S:--/ /'/; 5::f<!i2 r 
{?_/ t7h .IV 

~1// rt!;.f a/llth.tYI· 
.}c'c ..l f,, I 41 '-/ 

0 

1,P 

.IJ?~u. FJfj~~- ~£/( 

/tser fee ;~t tdz"lt, . 
t~j,~,1,if,·rl ?11l>r>1 d1.-u. : /.·1rcl kt?fnf;,~ !'19 l/ 
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FACILITIES TO BE EVALUATED OM'i NLl.48£FV I !([YI 
(fJJtOO dlk1 Comp.Vte Ad:tr,•li) PfOlll COOl Cl\TS tO HFD-324 USE ONLY 

5. 

~"~~r'o~--~~~~~~~~-~~~~~ 
-- DATE RECEIVED 

FOR 
t!F0.324 

USE 
ONLY: 

FORll FOA 3274 (8192) 

DATE 

01str~~\s' Ofiginal and Yellow Copy: HF0-324. Rema•'1•n;i ('.opies: Requesting Ottice ( fi.j /\.. 1-4/ 41 .. 



,.- .. ._, l4 Dl!PARTMENI' OF IDW.111 a HUMAN SERVICES Public Ht'lltll S~ice 

Memorandum 

o... November 16, 1994 

"- Generic Drugs Compliance Branch, HFD-325 
Division of Manufacturing & Product Quality 

EIR 915-918194 
NDA 20-357 MBTFORMIN HCl TABLETS 
500 mg and 850 mg 

1° Chief, Inv and Comp Eval Branch, HFD-324 · 
Division of Manufacturing & Product Quality 

- Lipha Pharmaceutical limited 
Hitchin, Hertfordshire, E.ngland 
United Kingdom 

We have reviewed the above referenced inspection report and the written response from the 
firm on the subject inspection findings for profile class Tablets, Prompt Relcasc(TCM). We 
conclude that the inspection findings, together wil'1 the corrective actions taken, do not 
require any other regulatory action at this time. The recommendation for withholding of 
approval of the subject NDA based on compliance with CGMPs is not necess'--'Y. 

Deficiencies in CGMP were found and presented to the firm in a list of Jnspectional 
Observations. In its written response to the lnspectional Observations, the firm exhibits the 
ability and the willingness to make necessary corrections. 

We find I.he corrections described in the letter response to the lnspectional Obsen·ations to be 
adequate to effect corrections. However, some of the corrective actions have not been 
carried through to completion. We have written to the U.S. agent for the finn requesting the 
documentation showing ccmpletion of these items as described in the letter response to the 
Inspectional Observatioas. 

.. • 1 I 

Alsc, we have requested reports on the progress of accurate recording of data in the 
equipment usage logs and in laboratory data, a. special report on the examination/evaluation 
of tablets rejected for forcip matter, and the fmns first annual product review for this 
product completed in ac.cordance with the· new procedure for doi'lg such reviews. 

The inspection report and the lnspectional Observations contained a numher of deficiencies 
regarding documents and information, e.g. manufacturing steps, testing procedures, 
specification~. and Master R«X>rd inadequacies, submitted in the New DNg Application. 
Some of the items may require deficiency correspondence to the firm. 

,, /15" -- __ __________.... 



~-- ... -
NoYflllber 16, 1"4 

A copy of the inspection report should be forwarded to the NDA reviewing chemist for use 
in connection with the review of the NJJA. The firm already has sent a copy of their letter 
response to the lnspectional Observations to ODE WDivisi of Metabolism and Endocrine 
Products. 

.. •.. I 

<:;/15" 



cc: 

HFD-322 Rivera 
HFC-134 
HFC-240 
HFA-224 
HFD-320 R/F 
HFD-32S CJuon ' I 

JIPD.32S BubaJ ~ w Concur:I.Didrick: ~/2 
l'l8uhay:ll/16194:sb 
Control #320.94-11-Q:Y 
WP LIPHA.EVL 

HFD-324 Distribution 

orig: HFD-324 EER 5918 File 
cc: Hf.'D-510 
cc: HI'D-324 R/F 
cc: M.\1.. 

'4 • 1 I 



(.··A'.: IHl~ART\\E!\T 01 ltl.\ITll & Ill\\\'.\. \ER\ICE' 

·-~ Food anc1 Orl,q Aon11n1~1•;1~io1· 
Rockville MD 20857 

Center for Drug Evaluation & Research 
Office of Compliance 

NOV I 7 1994 

Division of Manufacturing Product Quality 
Metro Park North I Room 266 (HFD-3ZS) 
7520 Standish Place 
Rockville, Maryland 20855 • 

Mr. Bruce E. Goddard 
Director of Co•pliance and Requlatory Affairs 
Lipha Pharmaceuticals, Inc. 
9 West 57tb Street Suite 3825 
New Y.ork, New York 10019 

Dear Mr. Goddard: 

We have reviewed the report of the FDA inspection of your 
firm's facilities at Hitchin, Hertfordshire during September 
5-8, 1994 and or. Daniel's letter dated October 17, 1994 
responding to the Inspectional Observations issued in the 
course of the inspection. In order to follow up the inspection 
findings completely, we request additional information and 
clarifications. 

Dr. Daniel's letter response stated that certain corrective 
actions remain to be completed and are scheduled to be 
completed before the end of 1994. Further it states you will 
supply further document~tion as it becomes available. 
Specifically, we await 

* a copy of the In House Training Summary for the 
training session covering specific requirements relating 
to equipment usage logs schedul~d during October 1394, 
(p. 4, Equipment Observations 2-1 Response) 

* a copy of the calibration program for temperature 
iDOnitoring gauges on the driers to be drawn up in liaison 
with external specialists before the end of 1994, 
(p 4. Equipment ObservaLion #8 Response) 

* a copy o{ the validation update being f onliulated and to 
be submitted to the FDA prior to the end of 1994, 
(p. 9 Validation Observation #2 Response) 

* a copy of the new procedure for Product Annual Reviews, 
(p. 9, PAR Observation #1 Response). 

Your new standar~ Operating Procedure for the Correction of 
Errors in Batch Documentation and Associated Documents, 
1029/Revision 02 d~ted 4 October 1994 includes a p~oviaion for 
the use of a standard reason for a record alteration called 



"entry error". We believe a definition of this .is necessary, 
as any other standard should be defined, and should be added 
to the procedure. Please provide a copy of the revised SOP. 

The inspection report has produced concern about the accurate 
and complete recordinq of data in Lipha. So much o! the 
assurance of quality in manufacturing pharmaceuticals is 
derived from the keepinq of accurate and complete records that 
it is impossible to overemphasize its importance. While we 
note and accept as an adequate beginning your corrective 
actions as provided in Dr. Daniel's letter response, we 
believe additional steps need to be taken to alleviate this 
concern. To this end we request that you conduct special 
inte~nal audits ~o measure the compliance of your employees 
with the new provisions of procedure 4055/01 for equipment 
loqs, and the provisions of Procedure 2037/00 and 1029/02 for 
laboratory data. An appropriate time point for the audit~ 
would be 6 months after the implementation of the procedures. 
We request copies of each of tne reports of audit. 

Another area of concern is the report of fo1·eign materials 
noted in or on tablets or granulate during visual examination. 
The report documents the presence of "hairs", "fibers•, "dirt 
spots•, •yellow spots•, and •yellow globules" in product. Dr. 
Daniel's letter response refers to these as •foreign materials 
arising from the normal production process". We note and 
accept as appropriate that Procedu~e 2095/02 provides !or the 
measurement of the presence of •gross contamination•, 
"grease/oil spots", and "grease spots" and action limits for 
them. We request additional information. Please provide a 
report of your determination of what were the materials in the 
5 remarks above, what were their sources, and what steps are 
r-eing taken to eliminate or reduce their presence as 
appro'priate, and how the action limits for each of the 3 
categories above were determined. 

Additionally, we r~quest a copy of the report on the first 
annuaJ. pr,oduct review for Metformin HCl Tablets upon 
completion. 

With these added steps and information we can consider 
complete the correction of the findings of the inspection. 
Lookin9 forward to your early response, we thank you for your 
cooperation. 

Please contact me with any questio 
594-0098; Telefax (301) 594-22QA-.'7f 

ou may. Telephone (301) 

er 
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cc: 

HF0-320 
HFD-324 
HFD-325 
HFC-134 

Firm file 
/.-0 -7) 7 

Chron 

HFA-224 . 
HFD-325 BWiay ~ I '\ 
Concur: JOietr ick: :--ii"_.·"1'...,·_~>.J-""'" -----Date: 11 11 ~ / '':i 
NBuhay:11/16/94:sb . 4 

WP LIPHA.LTR 

HFD-324 Distribution 

orig: HFD-324 EER 5918 File 
cc: HFD-510 
cc: HFD-324 R/F 
cc: MAL 



MEMORANDUM 

'©/'" ..... -.. ~ .. 'i • 
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DATE : November 23, 1994 

FROM : Phillip G. Vincent, Ph. D. 

DEPARTMENT OF HEALTH & HUMAN SERVICES 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

0 R I (-. t' i·. ' !- ! 
"' . I ~ •. I 

. \ ~ ·~-. ~ \ \. . \ ~-

ENVIRONMENTAL ASSESSMENT OFFICER 

SUBJECT: ENVIRONMENTAL: EA & FONSI 

TO : John Short HFD-510 

The FONSI for metformin hydrochlorid (Glucophage) has been signoff and transmitted 
with this memorandum. 

Plaase note tha~ your division needs to obtain an USAN name for the hydrochloride 
salt. Please advise H~D-102 on this matter. r 
Thanks. 

-~ 

.. •,. I 

CC: Reader File HFD-102Nincent 
MDJones HFD-5 

20357L01.LPV 

) 
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DIVISION OF METABOLISM AND ENDOCRINE DRUG PRODUCTS- HFD-510 
Review or Chemistry, Manuraccuring and Controls 

NDA N• 20-357 CHEMISTRY REVIEW II: 5 

Submission: Original 
Amendment 

Doc. 29-SEP-1993 
Doc. I 1-NOV-1994 

Applicant: 

Drug Product Name 
P1oprietary: 

Lipha Pharmaceutical Inc. 
9 West 57th. Street, Suite 3825 
New York, NY 10019-2701 

Nonpropric tal)/Fstablishcd/USAN: 
Code Name/#: 
Chem.Type!fher.Class: 

DATE REVIEWED: 30-NOV-1994 

Rec. 29-SEP-1993 
Rec. 14-NOV-1994 

(212) 223-1392 

Glucophage" 
Metformin Hydrochloride Tablets 
LA-6023 
I p 

Pharmacological Category/Indication: Antihypcrglycemic Agent 

Dosage Form: 
Strengths: 
Route of Administration: 
Dispensed: 

Tablet 
500 and 850 mg 
Oral 
~Rx _OTC 

Chemical Name, Structural Formula, and Molecular Wtight: r'> ~ 

H,C/Nf(Ni(NH, HCI 

C,H,.N, . HCI NH NH 

MW= 129.17+36.46= 165.63 
CAS 657-24-9 (base) 1115-70-4 (hydrochloride) 
N,N-Dimethylimidodicarbonimidic diamide monohydrochloride, or N,N-Dimethylbiguanidine hydrochloride 

Remarks: The purpose of this amendment is to provide the information requested on September 8, 1994, 
pcnaining the blister pack information submitted on June 22, 1994. 

Conclusions & Recommendations: Th~ amendment addresses adequately the concerns described in our 
correspondence dated September 8, 1994. Regarding the labels used for Glucophage Tablets, we prefer that the 
tablet dcs~nation appear as pan of the established name (Met form in Hydrochloride Tablets instead of Met form in 
Hydrochloride). lhis change can be m~de at some time alter introduction of the drug and reported in the first 
annual repon. From the Chemistry viewpoint application will become apprnnble when satisfactory response to 
the EIA COf!Ccms and acceptable response to the [FUR] EER originated lln November 17, 1994, are received. See 
updated NOA 20-357 summary (20357smd.nda) review dated November 3Q 1994. 

Orig. NDA 20-357 
cc: HF0-510/Division File 

HFD-510//Ysem • ._ 

IUD'";';'"'' /;(/iill' ~ 
. ,~Ii 11 
I ~ I 

filename: 20357_5.NDA 



DIVISION OF METABOLISM AND ENDOCRINE DRUG PJlODUCTS HAD-SIC 
NDA Summuy of Chemistry Review 

NDA 20-357 Glucophage (Metformin Hydro.:hloride) Tablets Lipha S.A. Date: 30-NOV-1994 

A. Drug Substance: 

1. Other Firm: (Salisfactory, Review #I) 

2. Synthesis: (Salisfaclory, Review # 1) 

3. Structure Characterization: (Satisfactory, Review #I) 

4,. Sp«ifications and Analytical Methods: (Satisfactory, Review # 2) 

5. Stability: 

B. Drug Product: 

I. Components and Composition: 

2. Raw Material Control: 

3. Manufacturer: 

4. Manufacturing Processing: 

S. Packaging and Labeling: 

(Satisfact0ty, R.:view #2) 

(Salisfactory, Review #I) 

(Satisfactory, Review # 1) 

(Salisfactory, Review #I) 

(Salisfactory, Review # I) 

(Polypropylene body and polyethylene cap 
Salisfactory, Review # 1 
lllistcr units Solisfllc:Joty, Review# 5) 

6. Laboratory Controls and Specifications: (Salisfactory, Review # 2) 

7. Containen: 

C. lnvatigalional Formulations: 

(Polypropylene body and polyethylene cap 
Salisfactory, Review # I 
Blister units Sotis/octory, Review # 5) 

(Satisfactory, Review# 2) 
Expirating Dating: 5 years 

(Salis/aclory, Review# I) 

D. Environmental Impact Analysis: Not Salis/actory 

E. Samples and Results: Pending 

Meeting with the industry regarding EA concerns took place on May 
26, 1994. Amendments submitted on 19-AUG-1994 and on 3 l-OCT-
1994. Pending. 

Method validation found acceptable (attached) on July 11, 1994, by Winchester 
Engineering and Analytical Center, WEAC HFR-NE 400. WEAC is the second 

NOA 20-357 30-NOV·1994 Summary Page I of9 



field servicing laboratory; the o,pinion of the other validating laboratory 
(NYK-DO, HFR-NE 500) still pcndi!lg. 

(Saliifactory, Review II 2) 

Request for Trademark Review send on January 19, 1994. Labeling and Nomenclature 
Committee has no reason to find the proposed name unacceptable (consult 11278, 7-MAR-1993). 
Regarding the labels U>~d for Glucophage Tablets, we prefer that the tablet designation appear as 
pal t of the established name (Metfonnin Hyc!rochloride Tablel.S iastead of Metformin 
Hydrochloride) 

G. Established Inspection: Pending 

Drug Substance: 
' Lipha Calais 

Drug Product: 
Lipha Pharmaceutical Limited 
Cadwell Lane 

Packaging: 
Lipha Pham1aceutical Limited 
Unit 2-5, Amor Way Zone lndustrialle IJu Beau Mar.iis 

5-7, Rue Clement Ader 
62 IOO Calais FRANCE 

llitchin, llertfordshire 564 OSF 
United Kingdom 

Letchworth, 1 lertfordshire SG6 I lJG 
United Kingdom 

Drug product packaged in containers with polypropilcne body and polyethylene cap (EER ID # 5918, 
acceptable May 3, 1994). Blister pack units (amendment June 22, 1994) the corresponding EER was originated on 
August 9, 1994, and found a,;.;eptable on August 16, 1994 (EER ID # 6561:). 

As sixty days have elapsed from the date of inspection approval, a final update request (FUR) was 
requested on July 6, 1994. FUR found acceptable (EER ID# 6568, ;·ttached) on July 18, 1994. As sixty days have 
elapsed from the date of first FlJR., a second FUR was requested oa November 17, 1994. 

A copy of the FD-483 {Robert Coltman/Investigator; September 5 to 8, 1994) was received via facsimile 
on September 12, 1994. The 483 form described departures from GMP found in lhe llitchin (UK) fa<..ility. An 
EER to follow-up this report was requested on September 28, 1994. The response to that rcqu-:st, assigned as EER 
ID# 6983, gave an acceptable cGMP (4-0CT-1994) to the blister packaging facility at Letchworth, lJK (attached). 
The firm's response to the 483 form (pertaining drug product manufacture at the facility located in Hitchin, Herts. 
lJK) was sent on October 17. 1994, addressed to the Diredor of International&. Technical Operations Branch. 
Pending FlJR initiated 17-NOV-1994. 

Issues Pending: (/) Adequate Environmental Impact Assessment (required/or approval) 
.. • .. (J) Results of FUR originated on November 17, 1994. (r~quir,,d for approml) 

(3) Satisfactory Method Validationfrom a second validating laboratory (post approval) 

A TT ACHED: (I) EER ID # 6983 (includes copy· of EER ID # 6568) 
(2) EER (flJR) initiated November 17, 1994 

NOA 20-35131>-NOV-1994 Sumnwy Page 2 of9 

(6 pages) 
(I page) 

filename: 20357smd.nda 
Date: 30-NOV -1994 

page3 
page9 
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REQUEST TYPt (CllOCI<. ~! 
rJ Original [' Follow· Up 

REOUESTOR'S NAME 
Xa.vie..r 

APPLICATION ANO SUPP • .EMENT NUMBER 

BRANO NAME 

C,.LV c.o 1"1-t Ab-~ .,-... lo le.-\: s. 

DOSAGE ANO STRENGTH b, ( 1 T' ... t. s. 
PROFILE Cl.ASS 

TGH 

APPLICANT'S NAME 
L.1f>l4A 

ADDRESS '\ \\)I:?:. 'T 

DEPARTMENT Of HEAL TH ANO MUMAN ~RVICES 
Pubhc Hea"h 5eMce 

FOOO AND OHUG ADMINl:ilAATION 

ESTABLISHMENT EVALUATION REQUEST 
,; 
I 

11 ruR ~ .1.. 'i • '14 
PHONE NO EER i~~ ~t':r-:r•.i1v,' 
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tJ~ A ..:W-?.S/ r CVM t '1t, '1fl '1 -f ~.}_ - .J "Al- 1'1'1<,) 
ESTABLISHED NAME 

\"' I,, l t..'\: s 
""El Fo £.1--1 ' f\/ I\ Cl 

SbO ~ 8~ STERILE 
"(\ r~ YES l~O I PRIORJTY ClASSlflCATION (See SMG CDER-1820 3} 

I r 

Pl1AK..i-.tACt:VT•l..A L } IV C 
I 

s1 tL-. ~ trte."t l S"'- ~ t-. ~c 2 !> 

I.Jew Yoy-k tJ'i' l~Ol"l - .l...., 0 \ 

' 
COMMENTS 
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l)\,I •• l :.::. H4 u t' ; 4 ., .iA.tvl 

From 

September 12, -1894 

Robert C. Colem•n 
lnv1atlgator, ITOB, ATL·DO 

'I'll f DlllDFI/HH 

kamorandWll 

SubJtc:t El of Llph• Pharmac1utloal• 

To Pe\er D. Smith 
A11oalat1 Director, ITOB, HFC-134 

Our Inspection of Llpha .Pharmaceutlcala, Hltchln. UK, on 9/B·B/94, found 111varal 
1lgnlflcant objoctlonabl• conditions ooncerrolng pending NDA 20·367, Metfotmln 
HCI T1bl1t1 600 & 850 mg~ We found problems In the flrm'a raw m•terlal tasting 
and 1peclflcatlon1, equipment uaaga loge, batch production records, handling of 
rejected tablets, vltual Inspection of finished tablata, cleaning, velldatlon of 
manufacturing, produot •nnual ravl1w1. end laboratory controls. 

We h1eu1d a FD-483 (attached). Management proml111d cortactlon of all Items as 
soon'' poaalble. Management stated they wlll respond ln writing as aoon es 
po11lbl11, 

We recommend WJTHHOtp11110 approval pending 1 1a\laf1ctory response from the 
. fl . . . . rm. 

Methods validation• aamples were collected. 

ltw 1~ ~· 
Robert C. Coleman 
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DIVISION OF Mt:TAIJOL.ISM AND ENDOCRINE DRUG PRODUCTS. HFD-SIO 
Review or Chcmistr)', Manuracturini: and Controls 

NDA N• 20-357 Ctlf:MISTRY REVIEW#: 4 DATE REVIEWED: 10-AUG-llJIJ~ 

Submission: Original 
Amendment 

Doc. 29-SE1'·19'i1 
Doc. 22-JUN-1994 

Applicant: 

Dru& Product Name 
Proprietary: 

Lipha Phannaceutical Inc. 
9 West S7rh. Street, Suite 382S 
New York, NY 10019-2701 

Non proprictary/Established/U SAN: 
Code Narae/#: 
Chem.Typcllber.Class: 

Rec. 29-SEP-1993 
Rec. 23-JUN-1994 

(212) 223-1392 

Glucophagc• 
Metformin Hydrochloride Tablets 
LA-6023 
I I' 

l'harmacoloatical Cate&ory/lndication: Antihyperglyccmic Agent 

Dosaie form: 
Str•n&tbs: 
Route of Administration: 
Dispensed: 

T11blet 
SOO and 850 mg 
Oral 
~JU _OTC 

Chemical Name, Structural Formula, and Molecular Wei&bt: ?'· ~ 
,.H.,_,,H..,....... -· 

K,C ~ JI -
C.H,,N, · HCI "" ... 
MW= 129.17 + 36.46 = 165.63 
CAS 65i-2-l-9 (base) 1115-70-4 (hydrochloride) 
N,N-Dimelhylimidodicarbonimidic diaJnide monohydrochloride, or N.N-Dimcthylbiguanidinc hydrochloride 

Related Documents: DMF 
DMF 

Remarks: The purpose of tlus amendment is to include a blister pack presentation for both the SOO and 8SO mg 
tablets. .. . .. . 
Conclusions & Recommendations: The information provided in the June 22, 1994, amendment is not adequate 
(incomplete). The application is 1101 appro~·able from the Chemistry viewpoint. The deficiencies a(e delinateJ in 
the draft letter. ·Satisfactory response to EIA concerns and EER originated on August 9, I !194, arc also pending. 
See updated NOA 20-329 swnllllr)' (20344smc.nda) review dated August IS, 1994. 

Orig. NOA 20-357 
cc: l IFD-5 l O!Division File 

HFD-51 O//Vscm 

RID Initialed: 

\:-..v~f 
11\i"" u d --t) ~.,~ 

\ \11..\ 4,'f 

filename: 203S7 _ 4.NDA 

.. 
• 
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UIVISION OF MF.TABOLISM AND ENDOCRINE DRUG rRODUCTS • HFD-510 
Review or Chemistry, Manuracturln& and Coutrob 

NUA N° 20-357 CHEMISTRY REVIEW#: J DATE UEVIEWED: 20-JUL-1994 

SUBMISSION ORIGINAL Doc. 29-SEP-1993 Rec. 29-SEP-1993 

APPLICANT: Lipha Phannaci:utic.il Inc. 
9 West 57th. Street, Sllite 382.S 
New York, NY 10019-2701 (212) 223-1392 

DRUG PRODUCT NAME 
Proprietary: Glucophag<," 
Nonproprietary/Established/USAN: 
CoJc Name/#: 

Met form in Hydrochloride Tablets 
LA-6023 

Chcm.Typc/Ther.Class: 

l'llARMACOLOGICAL CATEGORY/INDICATION: 

DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

I P 

Autihyperglyccmi,; Agent 

Tablet 
500 and 85u mg 
Oral 
--L- Rll OTC 

CHEMICAL NAME, STRUCTURAL FORMULA. AND MOLECULAR WEIGHT: 

C,H 11N, · HCJ 
MW = 129.17 + 36.46 = 165.63 
CAS 657-24-9 (base·) 1115-70-4 (hydrochloride) 
N,N-Dimethylimidodicarbonimidic d1amide monohydrochloride, Of 

N ,1\'-Dimc1hy lbiguanidinc hydrochloride 

. ',/ 
• 

REMARKS: This review incorporates the FUR since sixty days have · .• 

c •• • 
I I 
• • 'r/ ,, 

•• 
"-.._ / 

11 
•• 

•• • 
'"" 

elapsed from dale of inspection approval (previous EER # 59111, initiated on Febolary 8, 1994, was found 
acceptable on May 3, 1994). The FUR has been acceptable on July \7, 1994 (EER # 6568 originated on July 
6, 1994). This review also incorporates the results of the Method Validation from one of the two servicing 
laboratories. The Winchester Engineering and Analytical Center (HFR-NE 400) validated the firm proposed 
methods (assay and identification of glipizide and related substance A. dissolution: cumulative and average 
release) forthc drug product and found them acceptable on July II, 1994. 

CONCLUSIONS & RECOMMENDATIONS: The sponso1 has answered satisfactorily the requested CMC 
information. ·The application is approvable from the Chemistry view~~· pending satisfactory response 
from the sponsor rcgwding the EIA concerns. Sec updated NOA 20- summary review dated July 20, 
1994. FUR and Method Validlalion from HFR-NE. 400 are lllaehed to the swnmary. 

Orig. 
cc: 

" . 

NOA 20·357 
lll'D-S JO/Division File 
llFD-SIO//Yscm 

RID lnit.i~lcd ~~"""I'.~· iL~ 
. • .,. . ... . ;z,~1 fa. l . . , . I ' 'ii-,~< • 

I 

4~:-· . £A---' 

_., Xavier Y m, 
Revie Che 1st 

filename: 20357~3.NDA 



DIVISION OF METABOLISM AND ENDOCRINF. DRUG PRODUCTS llFD-510 
NDA Summary or Chemislry Review 

NOA 20·.357 
Glucophage (Metformln Hydrochloride) Tablels 

Dale: 20-JUL-l994 
Lipha S.A. 

A. Drug Substance: Satisfactory 

I. Other Firm: Satisfactory 

2. Synthesis: Satisfactory 

3. Struclure Characterization: Satisfactory 

4. Specifications and Analytical Methods: Satisfactory 

5. Stability: Satisfactory 

B. Dl'ug Producl: Satisfactory 

I. Components and Composition: Satisfactory 

2. Raw Material Control: SaJisfactory 

J. Manuracturer: Satisfactory 

4. Manufacturing Processing: Satis/«ctory 

5. Packaging and Labeling: Sutisfactory 

6. Laboratory Controls and Specifications: Satisfactory 

7. Conlainen: Satisf04;tury 
.. • .. t 

8. Stability: Satisfactory 
E.llpirating Dating: 5 yC<11s 

C. lnvesti&ational Fonnulltiou: Sat4foctory 

Orig. NOA 20-357 
cc: HFD-S IOiDi11ision File 

HFD-5101JShon/XYscm 
RID !nit 

~ . ··~· ' i#-7·'.; :• 
- • ' ·"' -. ~~.c:·, • 

(Review #1) 

(Review #1) 

(Review #1) 

(Review # Z, DS comment I) 

(Review #2. DS comment 2) 

(Review #1) 

(Review # I) 

(Review 111) 

(Review # I) 

(Re\'itw # I) . ... 
(Review # 2. DP comm:nts 
and 3) 

(Review II I) 

(Review # 2, DP comment 2) 

(Review #1) 

$~~ /~.-.:. --> 
,/ XaviCf'Y ~ 

filename: 203:, 7smb.nda 

Summary NDA 20357 Page I 

- __ _... 



D. Environmental Impact Analysis: Not Satisfactory 

E. Samples and Results: 

-

F. Labeling: Satisfactory 

Pending 

Meeting with the industry regarding EA concerr•s took place on 
May 26, 1994. 

MV Package to be send to FDA laboratories. 
Method validation found acceptable (attached) on July 11, 1994, by 
Winchester Engineering and Analytical Center, WEAC HFR-NE 400. 
WEAC is the second field servicing laboratory; the opinivn of the other 
validating laboratory (NVK-DO, HFR-NE 500) still pending. 

(Review# 2) 

Request for Trademark Review send on January 19, 1994. Labeling and Nomenclature 
Committee has no reason to find the proposed name unacceptable (consult # 278, 7-MAR-
1993). 

G. Established Inspection: 

EER ID# 5918 

Drug Substance: 

Drug Product: 

Packaging: 

Satisfactory 

Aci:eptable May 3, 1994 

Lipha Calais 
Zone lndustrialle Du Beau Marais 
5-7, Rue Clement Ader 
62100 Calais FRANCE 

Lipha Pharmaceutical Limited 
Cac~well Lane 
Hitchin, Hertfordshire 564 OSF 
United Kingdom 

Lipha Pharmaceutical Limited 
Unit 2-5, Amor Way 
Letchworth, Hertfordshire SG6 I UC 
United Kingdom 

-· •. 

AS'sixt:,,days have elapsed from the date of inspection approval, a final update request (FUR) was 
requested on July 6, 1994. FUR found acceptable (EF.R ID II 6568, attached) on Juiy 18, 1994. 

Issues Pending: (/) Adequate Environmental Impact Assesment (required for approval) 
(2) Satisfactory Method Va/idarion from a second 1J0lidating laboratoy (post approval) 

Date: 20-JUL-1994 filename: 20357smb.nda 

.'.1TACllED: (I) EER ID # 0568 
_(=!) ~tp~!IW Validation/ Verification 

... ~. ~• ~ .. 69{ 
"I • - ~·~~.:. 

from Wb\C lffR-NE 400 .. 
Summary NDA 20357 t'ag~ 2 
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Public Health SeMce 

FOOD ANO DRUG ADMINISTRATION -
ESTABLISHMENT EVALUATION REQUEST 

\ .. __, 

:sr TYPE (Check One) 
Jriginal I 1 Follow-Up 

/ DATE PHONE NO l EER 10 I (o/.-.. f ~V 
N'"FUR 6-.\\JL IC\'llt ,~q •·1'1~ ~·\} J'J/{) 

AEOUESTOHS NAME 

APPLICATION AND SUPPLEMENT NUMBER 

BRAND NAME 

PROFILE ClASS PRIORITY CLASSIFICATION (See SMr. CDER-4820.3) 
I ?. 

APPLICANT'S NAME 
J-1 f'NA f>IJlfk..hA<.EIJT1CA t. 

~~-~~~~~-'~~~~~--~~~--~~~~~~~-
ADDRESS ., W€YT 57tt,.5tr"et 

NeAN Vcv-k. ) }J y IC c i &j - 2 7 i) I 

j I ). l'f' .b A 'r" .S 

A IT A c.11<-1& 1l £8?.. ... j) # S- CJ t l 

·····:·::··:::::'.:::::::::;;;:::; . . . . -·. -. : : .. : : : : : .. :·::. . ..... ·:: .................... ::;: ;::::. : .... : ::::::: :;;;;:;; .... . :::::: ;: . ·;;: ~. ;, : ; :: -;;; : :::;;, :: : : :: ···:· ::::::::::·:: .................. . 

FACILITIES TO BE EVALUATED OMf NUM8EI\' f KEY/ 
(Name dnC Canplere .4<kkessi R£ Sf'ON31BIUTY PROFU COil[ CIHl S ID Hf0.324 USE ONLY 

1. ,_, I' ti " <:/\\.1\\~ 1>£1./.;.... s-<1 \I 
I 

;,)<.>~ ;oJ bv"> TEI I~ t.L-0: .bJ s~v M1\R.A1_s '),_,AS TIJl\f<. t; ' 
S-7 R.ve '-'-~""'i:Nr A~t:lC ccs i'r,5')1 ~ 6 \v 93 

' C..t fct c. A'-A•S F /(!I+ It/.:. tiiF 
' 

2 ._,f'H-A PH A~ l"1 it.: €1171C.A-t. L I /-4/11!.'J> bR,NG 
~'i ~ ') \J"~ \-\- ! 

c-.,1111/el.t.. .... AN-€ &/ 1~/i;s' H1TC.tilW,"~ r,01t.D 'Sl41R<= flt, os ,::.- Pi!.c bil c. I 
Tc:,(_, ... , b511 At 

lJ Jl' I ~ W ·, I\ .:- /.I £1 JVI 
' I 

:; ._ 1 l'IU\ f' #it/2.1.4 A t' f=,"l.J Tl<.. A- t. L.11-117CJ) '-ft\L " v JI tT l- ~- ii ,uo/2. wA '( _ fil It< J( I IV l:., 

,?\l3\~ , J..&'TC: 11 tvoR.'nt ~ "~e. r· Fo 'lb ;l,., itC 3tn_; .t..,.; ·TCi-1 .. !~'IX ~~ V A/ /-r>irft. I ~Jf,./l ll AA 

4. 
i 
I 
': 

11 s 

: I 

. I 

I 
, I 

II ' ,_. I 

1 ! ti I 
Ii ' 
• =.J 

cso :oitTE RECEIVED =1 

/1'1 J~.aa~ (_/}~,- a 1994 
! 

I 
FOR JU. '! HFD-324 . \ 

USE ' 
ONLY: COMP COMi'UANCE STATUS a -~ ' LVITE 

/Ll1& jJ ~ 'r 1.4--JL 
~ 

I 
FORM FDA 3274 (8192) 01stnbut1on: Ong1na1 and Yellow Copy: HFD-324. Remammg Copies. Reauest1ng Office 
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DIVISION OF METABOLISM AND ENDOCRINE DRUG PRODUCTS - HFD-510 
Review or Chemistry, Ma11ufacturing and Controls 

NDA N• 20-357 CHEMISTRY REVIEW#: 2 DATE REVIEWED: 24-MAY-1994 

SUBMISSION ORIGINAL 
AMENDMENT 

Doc. 29-SEP- I 993 
Doc. 13-MAY-1994 

Rec. 29-SEP-1993 
Rec. 16-MAY-1994 

APPLICANT: Lipha Pharmaceutical Inc. 
9 West 57th. Street, Suite 31125 
New York, NY 10019-2701 (212) 223-1392 

DRUG P!{OllUCT NAME 
J>ropr i etary: 
Nonr roprictary /Establ ishcd/ L' SAN: 
Code Name/II: 
Cher;1.Type!Ther.Class: 

PHARMACOLOGICAL CA TE GORY /INDICA 1 ION: 

DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

CHEMICAi. NAME, STRUCTURAL FORMULA, 
MOLECULAR FORMULA, MOLECULAR WEIGHT: 

C,11 11 N, · I IC! 
MW ·~ 129. 7 t 36.46 ~ !65.63 
CAS 657-24-9 (base) 1115-70 4 (hydrochloride) 

Glucophage
0 

Metfonnin Hydrochloride Tablets 
LA-6023 
I p 

Antihyperglycemic Agent 

Tablet 
500 and 850 mg 
Oral 
_x_ Rx OTC 

c.) • 
I I 
,. .. II it: 

/ ~/ ~ . 
"· c II 11 

Iii H H It 

(Serial # 23) 

HCI 

N ~V-Dimeth:1lim ido<licarbonirn~dic diamide monohydrochlNide, or N,N-Dimcthylbiguanidine hydrochloride 

REMARKS: This amcndrneut provides the rc>ponse to the requests delineated on the March 24, 1994, 
communication. !be pending, EER (II 591&, 11.itiated on February &, 1994) has been found acceptable on May 
3, 1994. D · Phil Vince, C DER Erivironmcntal Officer, has expressed concerns regarding the Environmental 
Impact Assi:;srncnt (EIA). A meeting with the sponsor regarding EIA issues will take place on Mav 26, 
1994. :f ; "I I 

CONCLUSIONS & RECOMMENDATIONS: lne sponsor has answered satisfactorily the requested CMC 
information: The 1n.mufo1t11ring facilities are acceptable (May 3, 1994, EER # 5918). The application is 
approvable from the Chemistry viewpoint, pending satisfactor:f respon..-.e from the sponsor regarding the EIA 
concerns. 

Orig. 
cc: 

NOA 20-357 

HFD-51 O/Divisi1n ~ii_:/ • 

HFD-510//Ysem t(z,/{ft{ 
RID Initialed: / j1'J r/7 '-/ 

' 

.· , 

filename: 20357 __ 2.NDA 
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DIVISION OF METABOLISM AND ENDOCRINE DRUG PRODUCTS - HFD-510 

Review of Chemistry, Manufacturing and Controls 

NDA N° 20-357 CHEMISTRY REVIEW #: I DATE REVIEWED: IO-MAR-1994 

SUBMISSION ORIGINAL Doc. 29-SEP-1993 Rec. 29-SEP-1993 

APPLICANT: Lipha Pharmaceutical Inc. 
9 West S7th. Street, Suite 3825 
New York, NY 10019-2701 (212) 223-1392 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprietary/Established/USAN: 
Code Name/II: 
Chem. Typc:IIher.Class: 

PHARMACOLOGICAL CATEGORY/INDICATION: 

DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

CHEMICAL NAME, STRUCfURAL FORl\.IULA, 
MOLECULAR FORMULA, MOLECULAR WEIGHT: 

C4H11N, · HCl 
MW= 129.17 i- 36.46 = 165,63 
CAS 657-24-9 (base) 1115-70-4 (hydrochloride) 

Glucophage" 
Metformio Hydrochloride Tablds 
LA-6023 
1 p 

Antihypcrglycemic Agent 

Tablet 
500 and SSO mg 
Oral 
_x_R.l OTC 

c•a • 
I I •,c.....-•y•y••. 

•• •• 
N ,N-Dimcthylimidodicarbonimidic diamide monohydrochloride, or N,N-Dimethylbiguanidine hydrochloride 

REMARKS: Metformin hydrochloride is an oral antihypcrglycemic agent (rather than hypoglycemic agent) 
of the biguanide [structlirdl] group. llle other mebers of this class are buformin and phenformio, both have 
been withdrwn from the market in most countries because of the ri.>k of lactic acidosis. Metformin 
hydrochloride (which is commercialized outside USA) is under clinical study under treatment IND 

CONCLUSIONS & RECOMMENDATIONS: The appplication is approvable from the Chemistry 
viewpo~ pcQ~ing the acceptable decision for the manufacturing facilities with respect to cGMP 
compliance by the Division of Manufacturing and Product Quality, and the sponsor response to the 
deficiencies delineated in draft lerter. See Draft Defieciency Letter. 

Orig. NOA 20-357 
cc: HFD-S l OIDivision File 

HFD-51 O/Gueriguian/H r.rtig/Jnnerfield/Sbort/Y sern 
HFD-l 02/CK~mi,, 

~" im•·~r:r:rr 

1 

Review Chemist 

filename: 20357_1.NDA 



DOCUMENTS: 

IND Metformin Hydrochloride Oral Lipha Pharm.Jceutical Inc., New York, NY 24-FEB-1986 

DMF Type II Original Submission Metformin Hydrochloride Drug Substance (including Type I 
infonnation) Lipha Pharmaceutical Inc., New Y.xk,NY 

Superseded see below 9-AUG-1985 
Amendment l Supers.-:ded see below 28-MAR-1987 
Amendment 2 Supersedes and replaces all Type JI data conlained in the original 

submwion and Amendmenl I IS-MAR-1993 

DMF Type I Calais (DMF . & SERPA Surcncs (DMF in France Lipha S.A. 
DMF Supersede Type I data in original DMF. and amendment 17-NOV-1992 

DMf Type II Original Submission Melformin Hydrochloride Drug Product (including Type I 

DMF 

information) Lipha Pharmaceutical Inc., New York, NY 
Superseded see below 9-AUG-1985 

Amendment I Superseded see below 28-MAR-1987 
Amendment 2 Superseded see below 28-MAR-1988 
Amendment 3 Supersedes and replaces all Type JI data contained in the original 

submission and its amendments 14-FEB-1992 
Amendment 4 Annual Report 26-APR-1993 

Type I 

Amendment I 

... • ... I 

Facilities, etc. data for Lipha Pharmaceuticals, Ltd, UK 
Lipha SA, Lyon. France 
Supersedes and replaces all Type I data in original DMF 
amendments 
Annual Report 

2 

md 
20-DEC-1991 
14-JAN-1993 
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ENVIRONMENTAL ASSESSMEN1, 

AND 

FINDING OF NO SIGNIFICANT IMPACT 

FOR 

GLUCOPHAGE® 
[METFORMIN HYDROCHLORIDE] 

TABLETS 

NDA 20-357 

.. . .. . 

FOOD AND DRUG ADMINISTRATION 

CENfER FOR DRlTG EVALUATION AND RESEARCll 

DIVISION HFD-510 



FINDING OF NO SIGNIFICANT IMPACT 

N~~ 20-357 

Glucophage® 

(Metformin Hydrochloride] 

Tablets 

The Food and Drug Administration (FDA) recognizes the National 
Environmental Policy Act of 1969 (NEPA) as the national charter 
for protection, restoration, and enhancement of the environment. 
NEPA establishes policy, sets goals (section 101), and provides 
procedures (section 102) for carrying out the policy. 

Environmental information is to be available to the publ~c and 
the decisionmaker before decisions are made about actions that 
may significantly affect the quality of the human environmer.t; 
FDA actions are to be supported by accurate scientific analyses; 
and environmental documents are to concentrate on timely and 
significant issues. not to amass needless detail. 

The Food and Drug Administration, Center for Drug Evaluation and 
Research has carefully considered the potential environmental 
impact of this action and has concluded that this action will not 
have a significant effect on the quality of the human environment 
and that an environmental impact statement therefore will not be 
prepared. 

In support of their new drug application for Glucopbage®, Lipha 
Pharmac~uticals, Incorporated has conducted a number of 
environmental studies and prepared an environmental assessment in 
accordance with (21 CFR 25.Jla{a) (attached) which evaluates the 
potenti~l ~nyironmental impacts of the manufacture, use and 
disposal of ~he product. 

Glucophage is a synthetic drug, indicated for the treatment of 
non-insulin-dependent diabetes mellitus (NIDDM) when 
hyperglycemia cannot be managed with dietary measures and 
exercise alone and in conjunction with continued oral 
sulfonylurea therapy, diet and exercise in NIDDM patients whose 
hyperglycemia is not or is no longer adequately controlled with 
sulfonylurea therupy, diet and exercise. Bulk drug substance 
will be manufactured by Lipha s.A. (production site - Calais, 
France) . Final drug product will be manufactured and packaged by 
Lipha Pharmaceuticals Limited {production site: Hitchin, 
Hertfordshire, United Kingdom - packaging site: Letchworth, 
Hertfordshire, United Kingdom. The finished drug product will be 
used throughout the United States under a physician's direction. 



Waste products ger:.~rated at the production facility in France 
will be disposed of in accordance with applicable national and 
local environmental regulations. Lipha s.A. has received 
authorization from the appropriate authorities to operate thP 
plar.t and has certified that operation is in accordance with 
applicable French environmental regulations. Waste products 
generated at the production facilities in the United Kingdom will 
be disposed of in accordance with applicable national and local 
environmental regulations. Lipha Pharmaceuticals Limited has 
received authorization from the appropriate authorities to 
operate the plants and has certified that operation is in 
accordance with applicable British environmental regulations. 

Waste products generated in the United States will consist of 
expired, rejected or returned drug product. Disposal shall be 
accomplished by incineration through a contract disposal company. 
The incinerator has two stages (Rotary Kiln: 1600 - 2400°F, 
Afterburner: 2000 - 2400°F) and is operated under permits 
granted by the applicable stat~ and local agencies. 

Chemical ?.nd physical testing results indicate that the product 
will most .:.ikely be restricted to the aqueous compartment with no 
appreciable partitioning into the atmospheric or terrestrial 
environments. The product does not appreciably hydrolyze or 
biodegrade (mineralize to C02) under aerobic conditions. 
Indirect aqueous photodegradation studies showed that the product 
breaks down with an observed half-life of approximately 28 days, 
indicatin9 that the Expected Environmental Concentration (EEC) 
for the product will be less than half the Maximum Expected 
Emitted concentration (MEEC). 

Microbiai inhibition studies indicated that environmental 
organisms were not inhibited at concentrations of at least five 
orders of magnitt::de {105)greater than the EEC values. Acute 
toxicity studies for Daphnia magna yielded a No Observed Effects 
Concentration (NOEC) of at least five orders of magnitude greater 
than the EEC values. Acute toxicity studies for freshwater fish 
(Lepomis macrochirus) y.:..elded NOEC values at least six <Jrders of 
magnitude greater than the EEC values. 

'°' •,. I 

Adverse effects are not anticipated upon endangered or threatened 
species or upon property listed in or eligible for listing in the 
National-Register of Historic Places. 

The center for Drug Evaluation and Research has concluded that 
the product C<1n be manufactured and used without any expected 
adverse environmental effects. Precautions taken at the sites of 
manufacture of the bulk product and its final formulation are 
expected to minimize occupational exposures and environmental 
release. 
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EXECUTIVE SUMMARY 

This amendment (#32) to our NOA #20-357 for Glucophag&9 (metformln 

hydrochloride) reflects a revision as well as additional data to our earlier 

Environmental Assessment submitted in our NOA application of September 29, · 

1993 and to its revision (Amendment #27) submitted August 19, 1994. The 

docurnent format is arranged as required in 21 CFR 25.31 (a). The proposed 

action will provide a new oral antihyperglycemic drug for the treatment of non­

insulin-Clependent diabetes mellitus (NIDDM) as first-line therapy in selected 

patients and when hyperglycemia cannot be otherwise managed with available 

treatments. 

The manufacture of metformin HCI will not adversely impact the environment 

either directly or indirec.11y. Drug substance will be manufactured in C81ais, France 

and drug product will be manufactured in Hitchin, Hertfordshire, United Kingdom; 

both sites operate ;n compliance with all applicable environmental regulati-ons and 
1 •,. I 

are currently approved for manufacturing for worldwide gistribution. Thus, no 

additional environmental impact is anticipated by this action. 

Metforrnin HCI is in the protonated form (monohydrochloride). Metformin itself Is 

a strong base with a pK,. of 12.4. The hydrochloride salt is a freely water-soluble 

compound (-30% wt/Vol) with an undetectable vapor pressure at ambient 

temperatures due to its high melting point of 225"C. The estimated sorption 

coefficient (K.J, calculated from the octanol/Water partition coefficient, is 4.97. 

- 1 -
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Upon use, metformin HCI is excreted unchanged and, based on the calculated Koc 

of 4.97, it is concluded that it will reside as the hydrochloride salt in the aquntic 

environmental compartment within the sewage treatment plant and outside in the 

environment when released as wastewater effluent. Therefore, the effects testing 

was directed towards the aqueous compartment. 

The maximum emitted environmental concentration (MEEC) was calculated to be 

1.4 x 10-3 mg/L (1.4 ppb). lt1e results o'i environmental fate studies demonstrate 

that there is no hydrolysis (pH 5, 7, and 9) after 5 days and limited aerobic 

biodegradation in water (approximately 0.6% 1~co2 production} after 28 days. No 
. 

absorption was detected in tt'ue ultraviolet-visible absorption spectra in the range 

of 290 to 800 nm at pH 5, 7, and 9; hence, no direct photolysis study was 

conducted. Nonetheless, an indirect photoiysis study was conducted using 

acetone as a sensitizer. Metformin degraded into three quantifiabie components, 

with the calculated half-life of the parent being 28.3 days. Based on this 

calculated half-life, the expected environmental concentration (EEC) may be half 
.. ""' I 

of the MEEC. In addition, the wastewater efflue·nts from the sewage treatment 

plants are expected to be released into waterways and becausP ot the continuous, 

naturally occurring dilution, the EEC will be still lower. 

Extensive to.vjcity testing, from acute to chronic/carcinogenicity studies, 

demonstrated that toxicity to mammals is very low. Effects studies in 

representative microorganisms and aquatic species, suc:Jl as Daphnia and fish, 
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demonstrated no observable effects at concentrations <tbout 1 rt to 108 times the 

MEEC. The results ot these studies are summarized in the following table. 

-= 
Study Name Species Results 

Microbiai Growth Aspcrgillus, Penicillium, No inhibition @ 1000 ppm 

Inhibition (FDA 4.02) Chaetlvnium (fungi), (-101 X MEEC) 
Pseudou1onas, Bacillus 

Anabaena (aiga) MIC= 100 ppm 

(-7x10• X MEEC) 

Azotobacter (N2-f1Xing MIC= 800ppm 

bacterium) (-5.7x1o' X MEEC) 

. 
Daphnia Acute Toxicity Daphnia magria NOfa; = 78 mg/L 

(FDA4.08) (-5.6x104 X MEEC) 

EC50 (calc.) = 130 mg/L 

(-105 X MEEC) 

Freshwater Fish Acute Bluegil! (Lepornis NOEC = 982 mg/L 

Toxicity (FDA 4.11) macrochirus) (-10' X MEEC) 
.. •.. I 

,·, 

= No-observed-effects concentration NCcC 

MEEC 

MIC 
EC50 

• Maximum emitted erwironmental concentration 

• Minimum inhibitory concentration 

.. Concentration producing 50% immobilization 

Based on the results of the physicochemical, fate, and effects testing conducted 

with metformin HCI, no adverse environmental impact is anticipated. 
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3.5 Environmental Assessment for Metfo:mln Hydrochloride (HCI) Tableta 

1. Date November 8, 1994 

2. . Name of Applicant Lipha Pharmaceuticals, Inc. 

9 West 57th Street 3. Address 

New York, N.Y. 10019-2701 

4. Description of the Proposed Action 

This Environmental Assessment (EA) is part of the New Drug Application 

(NOA #20-357) requesting approval for the manufacturing, packaging, and 

marketing of metformin hydrochloride tablets. The document format is 

arranged as required in 21 CFR 25.31(a). 

A. Requested Action 

... •, I Lipha Pharmaceuticals, Inc. has filed a New Drug Application for 

Glucophagee (brand of metformin hydrochloride) Tablets containing 

the drug mettormin hydrochloride (metformin HCI). These tablets 

are available in dosage strengths of 500 and 850 mg The New 

Drug Application requests approval for the use of metformin HCI as 

1) monotherapy, in conjunction with diet and exercise, in patients 

with non-insulin-dependent diabetes mellitus (NIDDM) when 

hyperglycemia cannot be managed with dietary measures and 

- 4 -
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exercise alone, and 2) in conjunction with continued oral 

sulfonylurea therapy, diet and exercise in NIDDM patients whose 

hyperglycemia is not or is no longer adequately controlled with 

sulfonylurea therapy, diet and exercise. 

B. Need for Action 

.. •,. I 

Approval of this application will result in the distribution of metformin 

HCI in the United States (U.S.). Oral sulfonylureas are currently the 

only available oral glucose-lowering agents in the U.S. As a 

consequence, parenteral insulin is the sole pharmacologic 

therapeutic agent available to patients with NIODM who do not 

respond to oral sulfonylureas or who no longer respond to such 

agents. However, since the mechanism(s) of action of metforrnin 

HCI and oral sulfonylureas are different, the substitution of metformin 

HCI for oral sulfonylurec.• monotherapy or their concomitant use in 

such patients, considered to be sulfonylurea "failures," can result in 

substantial improvement in glycemic control. Commercial availability 

of metformin HCI would thereby provide physicians and patients with 

an alternative therapeutic option. 

-5-
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... . "" \ 

Because metformin HCI monotherapy does not produce hypo­

glycemia, it may have advantages over currently available glucose­

lowering agents which, by virtue of their mechanism of action, can 

cause hypoglycemia when used alone. NIDDM patients involved in · 

potentially hazardous or critical occupations may, therefore, be 

better managed with metformin HCI as monotherapy. 

Obesity contributes significantly to the increased morbidity and 

mortality in NIDDM. Currently available glucose-lowering agents 

(oral sulfonylureas and insulin) tend to cause weight gain and, thus, 

metformin HCI may have advantages over such therapies in over­

weight NIDDM patients since mettormin HCI does not result in 

weight gain and may even result in desirable weight loss, particularly 

when used as monotherapy. Additional benefits of metformin HCI 

therapy include improvement in the lipid profile (total cholesterol, 

LDL-cholesterol and triglycerides), particulariy when such lipid 

fractions are abnormally increasert at therapy initiation. 

C. Location of Production - Environmental Conditions at the Site 

/ 

Manufacturer of Drug Substa~ce: Metformin HCI is synthesized by 

Lipha S.A., with headquarters in Lyon, France, in one ol their 

chemical synthesis f1iants at: 

- 6 -
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.. • 1 I 

Lipha Calais 

5/7, rue Clement Ader 

62100 Calais, France 

Manufacturer of the Drug Product: The dosage forms are formulated · 

and produced by: 

Lipha Pharmaceuticals Limited 

Cadwell Lane 

Hitchin, Hertfordshire, SG4 OSF 

United Kingdom 

Packager of the Drug Product Drug product will be packaged by: 

Lipha Pharmaceuticals Limited 

Units 2·5 Amor Way 

Letchworth, Hertfordshire, SGS 1 UG 

United Kingdom 

The environmental settings of these facilities, all located in a 

tumperate climate, are as follows: 

1) Calais, France: The Lipha manufacturing, packaging and 

warehousing facilities are located in one of Calais' industrial 

parks (Zone lndustrielle de Beau Marais), east of Calais (pop. 

70,C.OO), adjacent to the Cilais·Dunkirk Road (French National 
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-4 • ,. I 

Route 1), approximately 150 miles north of Paris. The park 

occupies an area of about acres, not including a planned 

expansion of acres. The site consists of buildings 

covering an area of square feet. It employs an . 

average work force of people. The surrounding neighbor-

hood includes other light industries. 

Land Resources: The site is situated on a maritime plain with 

a soil composed primarily of sand. The principal buildings on 

this site are three manufacturing buildings, several storage 

buildings, a waste disposal zone, and an office building. 

2) Hitchin, Hertfordshire, U.K.: Tnis Lipha facility is located on 

approximately 0. 7 acres of iand in the city of Hitchin 

(pop. 30,000), approximately 30 miles north of London. The 

site consists of one building covering · square feet on 

two floors, and employs an average work force of people. 

The building inclu·:tes manufacturing areas. laboratories and 

offices. It is located in the corridor between motorways M1 

and A 1, the principal highways between London and the 

north. The surrounding neighborhood includes sports facil­

ities, light industry, businesses and private residences. 

Land Resources: The site is situated on chalk-based soil. 

- 8 -
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... •.. I 

3) Letchworth, Hertfordshire, U.K.: Two separate Upha 

facilities are located in the city of Letchworth (pop. 32,000), 

approximately 30 miles north of London. The sites consist of 

two independent buildings in the same industrial park off . 

Dunhams Lane. Dunhams Court occupies acres of land 

and comprises one unit with square feet of floor 

space. It employs an average work force of people. 

Dunhams Court is primarily a warehouse which is used for 

receiving, sampling and distribution. The second, Amor Way, 

is situated on acres of land and involves a combination of 

light industrial units including warehousing and packaging 

areas. It covers · • square feet and employs an average 

work force of • pecple. Both sites are in the same corridor 

between the two principal motorways from London to the 

north, as is Hitchin. The surrounding neighborhood includes 

sports facilities, light industry, retail businesses and priv;lte 

residences. 

Land Resources: Both sites are situated on chalk-based soil. 

References to the drug master files for these facilities are 

included in the NOA. 

-9· 
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• 

After approval of the proposed action, the drug product that 

will be manufactured is as follows: 

• Glucoph~g .. (brand of metformin hydrOchloride) 
500- and 850-mg Tablets 

D. Locations of Use and Disposal 

.. ' 

As a prescribed treatment for non-insulin-dependent diabetes 

mellitus (NIDDM), this drug will be ingested i11 locations throughout 

the United States {U.S.). The amount that is eliminated or excreted 

will enter the wastewater stream as unchanged drug since it is not 

metabolized. 

After commercialization of the drug, all returned, recalled, or expired 

goods will be disposed ct in an appropriate manner by the product 

distributor under contract with the follow:11g company: 

Rollins Envlron1nental Service• (N.J.) Inc. 

Route 322, Bridgeport N.J. 08014 

EPA l.D. No. NJD 053 288 239 

This facility is permitted to accept and incinerate N.N-dimethyl· 

biguanide hydrochloride (metformin hydrochloride) and the materials 

- 10 • 
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.. •,. I 

used in its marketing and distribution, including polypropylene 

bottles, polyethylene caps and polyvinyl chloride film. 

All wastes are processed through a rotary kiln and afterburner at 

temperatures from 1600" to 2400°F. lhe residuals are tested to 

ensure that all Destruction Removal Efficiencies have been met prior 

to landfill. 

Copies of correspondence from Mr. Stephen J. Oelussa, Te<:hnical 

Representative of Rollins, attesting to the above dated November 2, 

1994, permit requirements and other related topics, are provided in 

Appendix 1. 

- 11 -
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5. ldentJflc~" tJon of Chemical Su~ce• that ere Subject 
to thi• Proposed Action 

This NOA is for Glucophagee Tablets. The relevant drug substance and 

active ingredient is metformin HCI. 

A. Nomenclature 

... .,. I 

1) Chemical Name (CAS Name) 

N,N-Dimethylimidodicarbonimidic diamide, hydrochloride 

2) Common Name 

N,N-Dimethylbiguanide hydrochloride 

3) Non-Proprietary Name 

Metformin (USAN, INN, BAN) hydrochloride 

4) Synonyms (Base) 

1, 1-Dimethylbiguanide 

N'-Dimethylguanylguanidine 

. 12 -
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... . .. ' 

5) CAS Registry Numben 

657-24-9 (base) 

1115-7<>-4 (Hydrochloride) 

6) Merck Index (Eleventh Ed.) 

Monograph No. 5845 

7) Molecular Fomwlaa and Molecular Welghta 

Base: C,H11N5 

HCI salt: C4H1:CINs 

8) Structural Formula 

H 1C 
\ 

M.W. (base): 

M.W. (ualt): 

N- c-·- NH-· c- NH • HCl 

I II II . 2 

NH NH 

9) Material Safety Data Sheet 

129.17 

165.63 

The Material Safety Da.ta Sheet for metformin HCI is provided 

in Appendix 7. 
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B. Physical Dtacrlptlon 

Metformin HCI is a white, crystalline po·INder, odorless or with a 

slight amine odor, with melting point (capillary) between 222"C and. 

226°C. It is freely soluble in water, spaiingly soluble in methanol 

and 96% ethanol, slightly soluble in ethanol, and practically insoluble 

in acetonitrile, ether, hexane, and toluene. 

A summary table of physicochemical p;operties is provided in 

Appendix 8. 

C. Impurities and Additives 

.. • • I 

Six impurities have been found in the drug substance using high­

pertormance liquid chromatography (HPLC). Five of these have 

been identified, and the sixth has been characterized by its elution 

time, position of its peak in relation to the l<nown compounds eluted, 

and the percentage of its peak area with respect to the peak area of 

metformin HCI. 

The total amount of impurities, in both the drug substance a;id the 

drug product. may not exceed 0.5% of the metformin HCI content, 

of which none may be present at greater than 0.1 % of the rnetformin 

- 14 -
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HCI peak area on the chromatogram. One compoulld, cyano­

guanidine (dicyancliamide), may not exceed 0.02% of the mettormin 

HCI content. In practice, each of these impurities is present in much 

smaller quantities, i.e., on the order of 101 ppm to 1()2 ppm (0.001% . 

to 0.01%) of the drug substanet:, based on actual HPLC analyses of 

a number of recent lots. The description and characterization of the 

known impurities are presented in Appendix 9. 

Additi\•es present in the drug product are comprised of widely used 

excipients and water-based tablet coating. These additives make up 

approximately 5.5% of the total tablet weight 

Information concemi! 19 the raw materials used in synthesis of the 

drug substance and the components used in formulation of the drug 

product that are the subject of the proposed action can be found in 

.. ·• • Appendix 10 and Appendix 11, respectively • 
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D. Drug Product Packaging 

... •,. I 

The tablets are packaged in polypropylene bottles with polyethylene 

caps, which are sealed for protection from tampering. The 500-mg . 

dosage form will also be distributed in blister packs. The container 

size for each dose is as follows: 

500-mg Glucophage• Tablets 

• 100-ml (child-resistant) Tracer Pack 

100 tablets/container 

• 75-mm x 106 mm Sec:.iritainer (about 460 ml) 

500 tablets/container 

• 450-ml Snap Secure 

500 tablets/container 

• Blister P-1cks 

21 tablets/sheet · 

850-mg Glucophage• Tablets 

• 150-ml (child-resistant) Tracer Pack 

100 tablets/container 

• 75-mm x 106 mm Securitainer (about 460 ml) 

300 tablets/container 

• 450-ml Snap Secure 

300 tablets/container 
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6. Introduction of Substances into the Environment 

A. Substances Generated During Production of Drug Substance 

... •.. I 

The manufacturer of the drug substance, identified specifically in 

Item 4, paragraph C, is located in France. The synthesis of 

metformin HCI is carried out in compliance with French government 

environmental laws. Whenever possible, the raw material, by­

products, and/or emissions from manufacturing are reused/­

regenerated/recycled back into the process. Where reuse/recycling 

is infeasible, the materials in question are disposed of or emitted in 

accordance with appropriate laws and regulations. Manufacturing 

controls and permit information are as follows: 

Jiir Controls: All air emissions from the chemical 

manufacturing operations are controlled by means of a 

scrubber system which precipitates any airborne particles and 

dissolves t'1em in water or in NaOH solution. These are then 

treated as ~other' liquid waste as described below. 

Liquid Controls: The principal liquid waste consists of an 

aqut}ous solution of metformin HCI plus small amounts of 

starting materials and non-recyclable solvents. These are 
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.. • .. ! 

collected on site and incinerated by an outside contractor, 

resulting in the production of carbon dioxide, water and 

nitrogen. All of these are naturally occurring substances 

which pose no environmental hazards. 

Xylene, used as a solvent in the synthesis, is recovered, dried 

and analyzed. If the resultant material meets specifications, 

it is placed in a tank labeled "recycled xylene" and reused in 

manufacture. Any material not meeting specifications is 

disposed of as described above for non-recyclable solvents. 

"Other• liquid process waste is sent to Lipha's effluent 

station where it is handled in accordance with applicable 

national codes and environmental protection laws (see 

Appendix 2). 

Solids Controls: All solid process residuals (dusts, rejected 

production materials) are sent off site for incineration, in full 

compliance wit., all applicable environmental regulations by 

qualified outside waste c;sposal companies. 

Outside contractors transferring both liquid and solid waste 

are all qualified disposal c;ompanies for the type of refuse 
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transferred, operating in full compliance with all applicable 

environmental regulations. All such companies have to bs 

authorized by the Direction Regionale de l'lndustrie, de la 

Recherche et de l'Envilonment (OR/RE) [Regicnal 

Management of Industry, Research and the Environment], 

the French government body that regulates environmental 

protection laws. 

Therefore, any increase in production using this process is not 

reasonably expected to adversely affect the compliance status of 

this facility. 

B. Substances Generated During Production of Drug Product 

The manufacturer of the drug product, identified specifically in Item 

• · • • 4, paragraph C, is located in the United Kingdom (U.K.). The 

manufacturing of metformin tablets is done in compliance with 

British government environmental laws. Manufacturing controls and 

permit information for that facility are described in the following: 

Air Controls: The main source of air contamination during 

production results from tableting dust generated during 

manufactur6. This is minimized by the use of local dust 
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1 ' ... I 

extraction points linked to the main dust extraction system 

which collect the tableting dust in a removable receptacle. 

This is then treated as solid waste. 

Liquid Controls: Process liquid wastes, aqueous solutions or 

suspensions, resulting from manufacture of metformin HCI 

tablets, consist of negligible wastes from equipment washing 

plus small amounts of aqueous coating solution remaining in 

the coating pans after coated tablets are removed to drying 

trays. In addition, laboratory chemical waste (analytical 

reagents and the like) is generated c;Jnng analyses. All 

waste is handled in accordance with applicable municipal 

and national codes and environmental protection laws. All 

waste is further identified, classified and separated as 

required into reagents, organic solvents, water-miscible 

solvents, toxic solutions and flammable :iquids. Each of 

these wastes is then handled according to specific disposal 

procedures. 

Solids Control~<>: All solid waste is categorized for handling 

and identified as toxic, 11011-toxic, or controllF.od substance, 

and stored in appropriate containers until removal by 

approved outside contra\.'tOrs. The tableting dust is classified 
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and treated as toxic waste and deep-buried, although it is 

recognized as essentially non-toxic. 

The accumulated waste, in the designated containers and 

areas for transfer, is removed daily from manufacturing an:as 

by approved contractors. All waste is removed from the slte 

by outside contractors that are qualified disposal companies 

for the type of refuse transferred. 

Therefore, any increase in production using this process is not 

reasonably expected to adversely effect the compliance status of 

this facility. 

C. Compliance of Proposed Action with Applicable Emission 
Requirements 

... • 1 I 

1) Drug Substance Manufacturer 

In France, the regulations goveming the disposal of all 

wastes and the protection of the environment are set by the 

Direction Regionale de /'lndustrie, de la Rec.herche et de 

/'Environment (DR/RE) (Regional Management of Industry, 

Research and the Environment]. Before an establishment 
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.. . .. ' 

such as Lipha Calais can begin operations, it must submit 

documentation in a prescribed format to apply for an 

authorization permit, called an ~te d'Autorisation prefectoral 

[Prefectoral Order of Authorization]. Permits are issued only 

after inspection of the facility to ensure compliance with all 

applicable environmental regulations, including those 

governing waste disposal, effluent and emission limits. 

DR/RE inspectors visit each site on a regular basis to confirm 

compliance. A formal report is not provided unless a non­

conformity is noted during a visit which could put the site 

and/or the environment at risk, for which a demand for 

corrective action is issued. Site closure usually results after 

a major incident. In addition to these regulations, a signed, 

written agreement between Lipha Calais and the ma)·or of 

Calais is in place to resolve any problems associated with 

waste disposal. 

The specific permits in effect for Lipha Calais include the 

~tes prefectoraux of Oct. 28, 1966, of June 16, 1977, of 

March 29, 1979, of Nov. 12, 1984, and of Oct. 25, 1993 as 

well as the above-mentioned agreement between the Calais 

i)lant and the Mayor of Calais of Jan. 17, 1992. A letter from 

Dr. Monique Bellevegue, Corporate Director of Quality 
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1 • ~ I 

Assurance of Lipha, dated August 16, 1994, confirms that 

compliance is assured through regular inspections by DR/RE. 

with reports issued only if nonconformity is noted. In 

addition, a letter from Jean-Jacques Barthe, Mayor of Calais. 

dated October 3, 1994, attests to co1npliance of the Lipha 

Calais facilities with environmental regulations. Copies of 

these documents, together with their certified English 

translations, as applicable, are provided in Appendix 2. 

2) Drug Product Manufacturer 

Within the U.K., authorization to carry out certain industrial 

processes is required and is the responsibility of Her 

Majesty's Inspectorate of Pollution (HMIP). These processes 

are defined in the Environmental Protection (Prescribed 

Processes and Substances) Regulations 1991 (SI 1991/472). 

However, Lipha U.K. is not involved in primary chemicals 

production, nor are organic solvents used in any of the 

manufacturing operations, including tablet coating. As a 

result of the above and the small scale of production, Lipha 

U.K. is not covered by the regulations. Memoranda dated 

May 25, 1994 and August 12, 1994 from Or. Brian Curl, 

Pharmaceutical Director of Lipha Pharmaceuticals, ltd., to 
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~ • .. I 

Lipha Pharmaceuticals, Inc., attesting to the foregoing are 

provided in Appendix 3. 

Appendix 4 provides a copy of a letter dated October 14, 

1994 from Dr. Phil Heaton of Her Majesty's lnspec,1orate of 

Pollution, U.K. to Or. Brian Curl following an inspection of the 

Hitchin plant by him and Inspector R. Green on October 11, 

1994. Results of the inspection indicate that ·~Jle pre,mises do 

not require authorisation under the 1991 Environmental 

Protection Acr', as detailed in the letter. 

All waste is handled and disposed of by contract registered 

• haulers operating under permit. Appendix 5 contains copies 

of the two Certificates of Registration controlling waste 

disposal for the contract waste haulers used by Lipha, U.K. 

The Manufacturer's •specials• License, issued by the 

Department of Health, Medicines Control Agency, for the 

Lipha, U.K. manufacturing facilities is: 

Lie. No. MLJ3759/01. 
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The product license numbers by strength are as follows: 

Metformin 500 mg - Lie. No. 3759/0012, 
Metformin 850 mg - Lie. No. 3759/0013. 

3) Occupational Safety Considerations 

Potential emissions into the workplace are associated with 

dusts from active and additive materials and equipment 

washing. Chemicals in the workplace are stored, handled, 

and managed in accordance with Good Manufacturing 

Practice (GMP) and local, regional, and national standards. 

Ventilation, air filtration, personal protection equipment, and 

industrial hygiene monitoring are employed to ensure 

containment of chemicals and minimal exposure of workers 

and the workplace to chemicals. GMP regulations are 

followed for all equipment and operating procedures. 

Both the Lipha Calais and the Upha U.K. facilities were inspected by 

the Food and Drug Administration in May 1993 prior to approval of 

a Treatment lnvestigational New Drug Application for metformin HCI • 
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D. Introduction and Concentration of Metformin HCI In the 
Environment from Product U• 

.. . ~ . 

Because metformin HCI is not metabolized in humans, it enters the 

environment t.'1rough patient ingestion and elimination. The amount · 

of drug substance (as tablets) forecast for use in the U.S. for the first 

five years after approval is provided in Appendix 12. 

The pharmacokinetics of mettormin HCI have been defined after oral 

and intravenous dosing of unlabeled and '4C-tabeled drug. It is 

approximately 50% bioavaHable. Absorption of the drug is slow 

relative to elimination. raising the possibility of absorption rate-limited 

terminal elimination. It is not excreted in the feces after intravenous 

dosing. Oral dosing produces maximum plasma concentrations 

within 3 hours. After a single oral dose, more than 80% of absorbed 

drug is excreted unchanged in the urine within the first 24 hours. 

For purposes of this Environmental Assessment, the drug substance 

is used for evaluating environmental release mechanisms and 

estimated environmental concentrations • 
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.. . .. . 

1. Uuimum Emitted Envlror.metdal ConctntratJon 

Based on estimated 5-year production data. the MEEC la 

equal to: 

1.4 x 10..,, mg/L (1.4 ppb). 

(The calculation of this value assumes the maximum 

environmental emission situation, I.e., that all product 

manufactured is consumed by patients and is 100% 

etiminated into the envirorvnent.) 

The MEEC value was calaJlated using the following equation: 

MEEC = (A)/(B)(C)(D) 

where: 

A - 5th yr production estimate, in mg/yr 

B - 365 days/year 

c = 682 Uperson-day (average sewer flow) 

D = 246 million persons (population of U.S.) 

The figures used tor calculation of the MEEC are also 

contained in Appendix 12. 
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7. Fate or Emitted Sub1tance1 In the Environment 

A. Molecular Species In Environment 

~.~ttormin HCI is normally found in protonated form (monohydro­

chloride). Metformin itself is a strong base, having a PK. of 12.4. 

The hydrochloride salt is freely soluble in water as defined by the 

USP ( -30%, wt/vol) and an undetectable vapor pressure at ambient 

temperatures due to its high melting point of 225"C. 

The octanoVwater partition coefficient (I<,,..) of metformin HCI is 

0.056. An estimated sorption coefficient, (K.x,). of 4.97 was 

calculated from log K,,,. (-1.25), using the following equation: 

0.544 x log K,,.. + 1 .3n = log K.x, 
0.544 x -1 .25 + 1 .377 = 0.696; K.x: = 4.966 

Based on these data. it is expected that the unchanged drug 

excreted from patient use will exist as the hydrochloride salt in the 

aquatic environmental compartment. Therefore, the effects testing 

strategy was directed tcward the aqueous compartment. 

A summary of relevant physicochemical properties is provided in 

Table 1. The studies which yielded the data are contained in 

Appendix 13. 
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Table 1. Phy.uicochemical PropertJea of Metformin HCI 

Description: 

Melting Point: 

White crystals 

222-226"C 

Solubilities: Please refer to the table below 

Some Solubilities of Metformln HCI 

Solvent 

Water 

Octanol 

THF 

Ethyl alcohol _ .. 

Acetonitrile 

0.1 N Sodium hydroxide 

UV Absorption Maximum (H20): 

.. •,. I 

Vapor Pressure: 
(at ambient temperatures) 

Density: 

pKa Values: 

pH Values: 

Partition Coefficient, K,..: 

log K,..: 

Sorption coefficient. K.ic (est.): 
(catculated trorn log K,..) 

- 29. 

Solublllty (%) 

30.555 

0.012 

0.008 

0.311 

0.005 

Unstable 

233 nm 

Virtually nil 

-1 glee 

pKa,: 12.988 
pKaJ: 12.300 

-· 

6.68 (1% aqueous solution) 
6.22 (O.C1 M aqueow solution) 

0.056 

-1.25 

4.91 



METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 3 - CHEMISTRY, MANUFACTURING AND CONTROLS 

As previously discussed in Item 4.0, all returned, recalled or expired 

product will be incinerated by a licensed contractor, resulting in 

emission into the atmosphere of small amounts of carbon dioxide, 

water and nitrogen, all naturally occurring substances which pose 

no environmental hazard. 

The foregoing data on physicochemical properties provide evidence 

that metformin HCI will not adsorb to organic substances and will 

reside in the aquatic environment. 

B. Chemical Degradation 

.. • ·1 I 

Metformin HCI has been shown to be stable under manufacturing 

and storage conditions. A study of chemical degradation under 

agressive conditions in cold and hot (reflux) acid, alkali and oxidant 

solutions resulted in the following concl• 1sions: 

• The meiformin molecule is converted by the action of strong 

hot acid (1 N HCI), with cyclization to give known products: 

melamine and din1ethylmelamine. 
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• T1·i;~ metformin molecule is less resistant to the action of 

bast:,~. it is totally degraded into simple substances such as 

arr1monia; the products of degradation would seem to be 

intermediates of degradation and are, in any event, present 

in minor amounts. 

• The action of oxidizing agents leads to a predominant 

product different from those obtained by other r:.>utes, with an 

unknown structure. 

This study is presented in its entirety in ApJ;endix 14. 

C. Environmental Degradation 

.. •,. I 

Studies of the fate of metformin HCI in the environment have been 

carried out by ABC Laboratories, Columbia, MO, in accordance with 

the FDA E:ivironmental Assessment T echnica! Assistance Handbook, 

under GLP regulations. Before beginning the fate studies, all 

analytical methods to be used (HPLC, radiopurity, etc.) were 

validated as required. 

The results of the environmental fate studies are as follows: 

No absorption was detected between 290 nm and 800 nm in the 

Ultraviolet-Visible (UV-Via) Absorption Spectrum of metformin HCI 
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... •,. I 

at pH values of 5, 7 and 9. Earlier UV-Vis absorption studies in the 

spectral range of 190-340 nm were conducted by Lipha as part of 

the characterization of the drug substance. The results showed the 

absorption maximum in pure water to be 233 nm, with a shift to 

lower wavelengths at pH values below 5. (See Appendix 13.) 

In viaw of the lack of absorption at 290-800 nm, no Cirect 

Photolysis :;tudy was done. 

The preliminary Hydrolysis Study, conducted at 50°C for five days, 

yielded no hydrclysis at pH values of 5, 7 or 9. 

In the Aerobic Biodegradation in Water study, about 0.6% evolved 

1•co2 was observed after 28 days. 

It was then oecided to carry out a 5-day preliminary Indirect 

Aqueous Photodegradation study using 1 % acetone a~ the 

sensitizer. The LIV-Vis spectra at 290 to 800 nm of metformin 1-{CI 

in the presence of the sensitizer showed an absorption peak at 

290 nm. About 14% deg· adation of the parent compou:id occurred 

in five days. Small amounts of three degradation products were 

detected, none of which was >5% of the parent compound. Using 

the analytical values obtained at the interim time points, a regression 

curve was plotted to yield a first-order half-life (ti;) of 28.3 days. The 
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.. . .. . 

individual environmental fate studies discussed above are "~Jvided 

in Appendix 15. 

Summary - Environmental F11te Studies 

The results of environmental fate testing showed that there was no 

degradation of metformin HCI due to hydrolysis at pH values of 5, 

7 and 9 at 50°C. Limited aquatic biodegradation of the parent 

compound occurred, wit'i approximately 0.6% 14C02 detected after 

28 days. No absorption was seen in the UV-Visible spectra at 290 

to 800 nm, hence, no direct photolysis study was done. However, 

results of an indirect aqueous photolysis study using acetone as a 

sensitizer shewed it to be a significant removal pathwsy, with 

detection of three minor, quantifiable degradates and a degradation 

half-life of 28.3 days. 

Based on the indirect photolysis study, it is estimated that the 

expected environmental concentratic1n (EEC) will be less than half 

of the maximum emitted environmental concentration (MEEC) u~ 1.4 

ppb. The EEC will be lowered further due to release of wastewater 

effluents into waterways. The concentration of metformin HCI in the 

environment from use is quite low because of: 1) the limited patient 

population eligible for treatment (i.e., selected NIDDM patients); 
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2) because of a degradation half-life of 28.3 days; and 3) because 

of the continuous, naturally occurring dilution in waterways. 

8: Environmental Effects of Released Substances 

A. Aquatic Toxicology 

... •"' I 

The drug is non-toxic to the environment, relative to the maximum 

emitted environmental concentration (MEEC), as shown in acute 

toxicity studies in the representative aquatic species Daphnia magna 

and bluegill (Lepomis macrochirus). The tests were conducted 

under GLP regulations at ABC Laboratories in accordance with the 

tests described in the FDA Environmental Assessment Technical 

Assistance Handbook. The no-observable-effects concentration 

(NOEC) or the LC50 found or estimated in these studies was about 

105 to 106 times the MEEC of 1.4 x 10-3 mg/L (1.4 ppb). 

The Microbial Growth Inhibition test produced no inhibition in any 

of the representative microorganisms at less than 100 ppm, about 

105 times the MEEC. 

The results of the environmental effec.1s studies are summarized in 

Table 2 below. The individual studies are providr1 in Appendix 16 . 

. 34 -



( 
METFORMIN HYDROCHLORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 3 - CHEM!STRY, MANUFACTURING AND CONTROLS 

Table 2. 

Erivironmental Effects Testing 

TAD Study 
' Time ' 

# tlame Species (Hrs) Results 

4.02 Microbial Aspergillus, Vari- No inhibition @ 

Growth Penici/lium, able, 1000 ppm 

Inhibition Chaetomium (fungQ: as (-tcf times MEEC = 1.4 

Pseudomonas, req. ppb) 

Bacillus (bacteria\ . 

Anabaena (alga) MIC= 100 ppm 

(-7 x 1o' tlmu MEEC) 

Azotobacter (N2 MIC "' 800 ppm 

fixing bacterium) (-5.7 x 1o' times MEEC) -4.08 Daphnia Acute Daphnia r.JBgna. 48 NOEC = 78 mg/l 

Toxic.'ty (-5.e x 104 times MEEC) 

EC50 (calc.) = 130 mg/l 

.. . . ' (-lo' times MEEC) 

4.1 \ Freshwater Fish Bluegill (Lepomis 96 NOEC = 982 mg/l 

. Acute Toxicity macrochirus) (-101 tlmu MEEC) 

NOEC = No-OOserved-elfects concentratiOn 

MEEC = Maximum emitted environmental o.:incentration 

MIC = Minimum inhibitory concentration 

EC50 = Concentration producing 50% immobilization 
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B. Mammalian Toxicology 

... •.,. I 

Oral Acute Toxicity In Laboratory Animal• 

The local and systemic toxicity of mettormin HCI has been shown to 

be very low in numerous studies of various laboratory animals 

following oral administration. 

• LD50 in mice: 2400 mg/kg 

• LD50 in rats: 1 no mg/kg 

• LD50 in rabbits: 552 mg/kg 

• LD50 in dogs: 375 mg/kg 

Oral Subchronic and Chronic Toxicity 

"No-effect• levels several times the maximum therelpeutic d~se in 

man were identiiied in four species (mice, rats, dogs and monkeys). 

A dose-related effect on body weight was observed in rats and rr.ice 

at doses higher than 300 mg/kg/day. Poor gastrointestinal tolerance 

following oral administration was observed in dogs at 100 mg/kg/day 

and in monkeys at 180 mg/kg/day. 

No consistent or specific laboratory/necropsy findings o; histology 

at'normalities were noted at the dose ranges used. 
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... •.. I 

Re,:1roductive Toxicity 

Reproduction studies in rats anci rabbits did not reveal any 

teratological effects of mettormin. 

Carcinogenicity and Mutagenicity 

Assessment of the oncological potential was performed through tour 

mutagenicity tests (in vitro and in vivo). These were negative in 

comparison to a positive control. 

Carcinogenicity studies have been completed in rats and mice and 

have demonstrated no increase in malignant tumors associated with 

drug treatment in either species. 

Results of longer term chronic tests are provided in Table 3. 
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Table 3. Summary of Chronic Animal Toxicity Data 
• 

Year of Dosage 
Specie• Study Duration mg/kg per dsy Principal Finding• 

Mice 1993 BOwks 150-1500 No consistent drug-
related organ or tissue 
alterations 

Rats 1993 104 wks 150-900 No consistent drug-
related organ or tissue 
alterations 

Mice 1989 3 mos. 500-1500 No mortality or drug 
related clinical signs 

Rats 1989 3 mos. 100-900 No mortality or drug 
related clinical signs 

Rats 1989 6 mos. 120-300 Dose related growth 
retardation at 300 mg 

Rats 1969 6 mos. 900 Kidney changes 

Dogs 1969 6 mos. 50-150 50 mg: No effects 
100 mg: Drug-related 
organ toxicity; 
150 mg: 100% mortality 
by 8th week 

Rats 1970 18 mos. 120-900 (diet) Dose related growth sup-
• . ~ ' pression at 300-900 mg . 

No severe damage at any 
dose . 

. Dogs 1970 18 mos. 1. 50; 50% mortality at 1orJ mg; 
2. so (1st 3 mo, no consistent findings in 
then 100 to end of the surviving animals 
study) 

Monkeys 1971 24 mos. 60-180 No consistent drug 
related organ or tissue 
alterations 

Monkeys 1971 24 mos. 360 Emaciated at de,ath or 
sacrifice 

• 
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C. Potential Environmental l'oxiclty Eftects 

The extensive toxicological studies which have been conducted 

indicate that metformin HCI is not toxic to environmental species. 

The environmental effects studies do not show toxicity to microbes, 

Daphnia and fish. Aspergi/lus, Penicillium, Chaetomium (fungi), 

Pseudomonas and Bacillus (bacteria) were not inhibited at 1000 

ppm. Anabaena (blue-green alga) and Azotobacter (nitrogen-fixing 

bacterium) were inhibrted at 100 ppm and 800 ppm, respectively. 

The no-effect levels for Daphnia and fish, based on the results of tne 

definitive studies, are 78 mg/Land 982 mg/L. respectively. Those 

levels, in ail organisms tested, are on the order of 105. to 1 O" times 

the MEEC of metforrnin HCI. 

D. Potential Effects on the Environment 
.. ~ 1 I 

Metfo:mln HGi, a drug which is new to tt1e U.S., is well-knt.>wn in 

large areas of the ;.~rid, marketed in over 80 countries, inclu.:fing all 

of the C:EC countries, to.- :')eriods of up to 30 years. DiJring that time 

there have been no reports oi adverse effects on the envircnment 

from its presence, either from use cf the drug prc.iduct c: trom 

manufacture of ths drug substance or the 01~19 product. 
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As mentioned in Item 7, environ111ental fate testing shows that 

metfonnin HCI degrades via indirect aqueous photolysis as a 

significant removal pathway, with a half-life of 28.3 days. No 

accumulation in the environment is (1xpected. The concentration of 

unchanged drug, expected to b•~ exclusively in the aquatic · 

compartment, is quite low because c1f the limited patient population 

eligible for treatment (i.e., selected NIDDM patients). because of the 

degradation half-life of 28 days and because of the continuous, 

naturally occurring dilution of waterways. As a result, it is estimated 

that the expected environmental ccncentration (EEC) leaving the 

waste water system will be approi<imately half of the maximum 

emitted environmental concentration (MEEC) of 1.4 ppb after about 

a month. 

All of the fate and toxicity data. taken together, indicate that no 

adverse effects on the environment are expected. 
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9. Use of Resources and Energy 

lhe raw materials utilized to manufacture metfonnln HCI tablets are 

common compounds, all of which are In ample commercial supply. The 

energy commitment for bulk chemical in France and dosage form in the · 

U.K is nominal and not excessive. Only very small increases in the 

utilization of energy are anticipated since production occurs at existing 

facilities. The expected product volume will not significantly increase the 

consumption of these resources beyond levels currently employed. 

No effects on endangered or threatened species are anticipated. 

10. Mitigation Measures 

Lipha Pharmaceuticals, Inc. has taken all necessary measures (described 

in Item 6) to achieve comp;iance with the regulations governing the 

proposed manufacture of metformin HCI drug substance and of metformin 

HCI tablets, as well as disposal ot returned, recalled or expired goods. In 

light of the information presented, no mitigation measures aro necessary • 
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11. Alternativlls to the Proposed Action 

No negative impact on the environment is expected from use of metformin 

HCI tablets through elimination by patients or from disposal of returned 

goods. Tile alternative of no action would deprive eligible Type II diabetic · 

patients of an effective oral therapy with a unique mechanism of action 

which permits it to be used alone or in combination with existent oral 

antidiabetic therapies. The latter is of particular importance to non­

respond.:rs to oral antidiabetic monotherapies and may delay the 

requirement for parenteral insulin therapy in such patients. 

.. • .. I 
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12. Preparers 

Barbara H. Weil, Ph.D. 
Senior Director, Science & Technolog)' 
lipha Pharmaceuticals, Inc. 
New York, New York 10019-~701 

Bruce Goddard, RAC 
Senior Director, Regulatory Affairs & Compliance 
Lipha Pharmaceuticals, Inc. 
New York, New York 10019-2701 

Ranga R. Velagaleti, Ph.D. 
Vice President, Environmental Assessment 
ABC Laboratories, Inc. 
7200 E. ABC Lane 
Columbia. Missouri 65205 

Curticula Vitae of the principal preparers are provided in Appendix 6. 
.. • .. I 
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13. Certi" .:atlon 

The undersigned official certifies that the information presented is true, 

accurate, and complete to the best of the knowl~dge of the firm or agency 

responsible for the preparation of the environmental assessment. 

Date: 

Signature: 

Title: Senior Director of Compliance and Regulatory Affairs 

1 • 1 I 
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Curl, Pharmaceutical Director, Lipha Pharmaceuticals, 
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(UK) 
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15. List of Appendices (Continued) 

CONFIDENTIAL APPENDICES <Continued> 
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Appendix 12: Five-Year Production Proforma - MEEC Calculations 

Appendix 13: Metformin HC! - Studies of its Physicochemical 
Properties 
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Agressive Conditions 
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15a. Summary Tables of Environmental Fate and Effects Studies 

Table 1. 

Metformin HCI - Environmental Fate Testing 1 

r~: I Study Name Study Condition• R•u~ 
.. 

3.05 Uli·ViSlble AD· Scan sotns Ill test cpd. in pH 5, 7 & No significant abrort>ance ol P.ny 

sapaon Spectrum 9 bulletS @ 59.6 & 101.2 µg/mL soln. ~ 290 nm & 800 nm. 

3.09 Hydrolysis @ oH 10 ppm 14C-met!ormin HCI solns. in The test cpd. did not hydrolyze in 

s. 7 and 9 Iha 3 aq. t1ullers maintained @ 50"C Iha pH range 5-9 @ SO"C. 
for 5 days. 

:l.11 Aerobic Biodegra- 14C·me1formin HCI & 14C-glua>S8 80 5% of Iha apJ~ied rel. cpd. was 

dallon in Wa!M (rel. cpd.) @ 19 mg C/l wore rnineraliZlld 1rl 14C02 as 

incubatecl in Iha dark @ 21 : 1 •c for oompated 1D -0.6% of Iha applied 

28 days Wl1h a microbial inoculum !as1 cpd. allar 28 days. indicating 

that 14C-melformin HCI is not 

I signrfica"11y biodegraded under 

Iha 1lls1 conditions. 

310 lnd•rect Aqueous 1 O 1 pprn 14C-melformin HCI in rea- Based on resul1s al HPLC 

PhotodegradaDon gent H,O contatning 1% acetone as analysis, the indirect photo-

se11Slbz1:tr was exposed to a xenon degradation fim-o<d• rate 

arc: hght source for 5 days. Control constant and hall~i19 values are 

samples were kept 1n lhe dark. -0.0245 day~' and 21l3 days. 

• • • I 
[ApOS&d samples were analyzed by r11Sp8C!ivllly. 84.9% Pantnt cpd . 

HPLC@ 0, 49 7, 96 0 & 120 hr; remained @ 120 hr with 3 

no.oexposed samples @ O & 120 hr. degradation products. All 3 

deg'11d- oombinlld -· . 
< 12'0. of which !he largest wa 
5%. The dar1< control :;;amplea 

ll10W8d no llPP~• tou or 
lest cpd. dur'ng Iha test penod. 

1 Conducted by ABC Laboratories, Inc., Columbia, MO. 
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TAD 

# 

4.02 

4.0d 

0 4.111 

Table 2. 

Metformin HCI - Environmental Effects Testi1191 

Study Time 

Name Species (Hrs) Reau tis 

Microbial Aspergil/us, Vari- No inhibition @ 

Growth Penicil/ium, able, 1000 ppm 

Inhibition Chaetomium (fungQ: as (-1cf limn MEEC::.: 1.4 

Pseudomonas, req. ppb) 

Bacillus (bacteria) 

Anabaena (alga) MIC:: 100 ppm 

(-7 x 1ct limn MF.EC) 

Azotobecter (N2- MIC= 800 ppm 

fixing bacterium) (-5.7 x tcf times MEEC) 

Daphnia Acute Daphnia magna 48 NOEC = 78 mg/L 

Toxicity (-5.1 x 104 times MEEC) 

EC.., (calc.) = 130 mg/L 

(-1cf times MEEC) 

-
Freshwater Fish Bluegill (Lepomis 96 NOEC = 982 mg/L 

Acute Toxicity macrochirus) (-10" times MEEC) 

NOEC = No-observed-effects ooncentralion 

MEEC = Maximum emitted environmental concentration 

MIC = Minimum inhibitory concentration 

EC.., = Concentration producing 50% immobili.ullion 

'ConrJucted by AGC Laboratc.ries, Inc., Columbia, MO-
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Appendix 2. 

Documentation of !Environmental Assessment Compliance (France) 

(In French with Certified English Translations) 

1. Prefectoral Orders of Authorization [kretes d'Autorisation 

Pretectoraux] 

Order of October 28, 1966: Classification of the Calais Plant 

Order of June 16, 19n: Storage of Flammable Liquids 

Order of March 29, 1979: Chlorine and Pure OMA Storage 

Order of November 12, 1984: Workshop Ill 

Order of October 25. 1993: Operation of Two Storage Facilities 

2. Letter of Agreement - Lipha Calais Plant and Mayor of Calais 
ofJanua~117, 1992 

3. Letter from Monique Bellevegue, Pharm. D .. of August 16, 1994 
(In English) 

-t •"" I 

4. Letter from Jean-Jacques Barthe, Mayor of Calais, certifying 
compliance of Lipha Calais facilities with environmental regulations, 
dated October 3, 1994 
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VILLE DE CALAIS 

I ATTESTATION I 

Je soussigne, Jean-Jacques BARTHE. Maire de la Ville de Calais, certifie qu'au vu 
des resultats d'analyse qua l'entreprise effectue dans .. cadre de l'autosurveillance, l'usine 
UPHA 5 rue Clemert NJer 62100 CALAIS satisfait pleir.ement aux prescriptions de rejet du 
eaux residuaires industrielles. las normes etablios danS la convention que la aociete UPHA a 
passee avec la Ville de Calais etant respectees. 

En consilquence de quoi, la pr8sente attestation a ate r8dig8e pour servtr et valoir 
ce qua de droit 

.. • ... I 

Fait a Calais, le 3 Octobre 1994. 

Tout" la correspondance do11 6tre adress6e a Monsieur If/ Maire 
Ma1t1e • B.P. 329 • 62107 CALAIS C•oex • Ttlko~M: 21 . .t.6.62.09 
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AppenJix 4. 

10/14/94 Letter from Dr. Phil Heaton 

Her Najesty's Inspectorate of Pollution, U.K. 

re EA Inspection of Hitchin Facilities 

( 



, 
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--

HER MAJESTY'S 

INSPECTORATE OF POLLUTION 
ANGLIAN REGION 

~- -- tioward Ho1Jse 40-64 St John's Street Bedford MK42 COL 
~......,.,.._....._..... - - -......,.... 

Tfilepnone 0234 272112 
Direct Line 0234 

Lipha Pharmaceuticals Ltd 
Cadwell Lane 
Hitchin 
Herts SG4 OSF· 

Attention of Mr Curl 

Dear Sirs, 

Environmental Protection Act 1990: 

Fax 0234 355163 
GTN 3015 

YourRwl•­

OutRef.,..._ 

Oat• . 14th O.::tober , 994 

Environ.atental Protection (~rescribed Processes and Substances) 
Regulations 1991, Statutory Instxuiaent 1991 No. 472 

I visited the premises of Lipha Phaniaceuticals Ltd on 11th October 
1994 in the ~ompany of H. M. Pollution Inspector R Green and met Mr 
curl, or Coroy and Mr Findley. 

several matters were discussed with regard to the above listed acts 
and regulations: 

1. Total output was declared as 300-400 tonnes per annum wj.th 
approximately 18 tonnes of special waste. 

2. No release into water of any prescribed substance in Schedul~ 5 
gf s.t•72 was declared as occurring. 

Interpretation of the law is, of course, a matter for the courts. 
However it is our opinion that the premises do not req'~i.e 
a1.1thorisation under the 1990 Enviroruaental Protf!lction Act. Lipha 
Pharnaceuticals does not apparently meet the ci.·iteria (sea SI472)" for 
regulation as a pharmaceutical production unit, namely the produc:tion 
of 1000 tonnes or D10re of SP.eci.il waste in any 12 nt.:inth period nor 
the release into water of any ·prescribed substances. 

Inspection of the premises was carried out and scale ot manufa.cture 
appeared consistent with the declarations by Lipha Pharmaceuticals 
Ltd. All releases to air were apparently acceptable for pres1:ribed 
substances (Schedule 4 of SI472) with pollution abatement equipmen~ 
titted and operational. Release to sewer was minimal and apparently 

P•ge 1 ot 2 

ANGLIAN REGIONAL MANAGER· Eur.lnq, D.Munns, B.Tech, C.Eng, F.1.ChemE 



( 
free or prescribed substances (Schcduie 5 of SI472). There was no 
tel ease to controlled waters nor any -::ad1oactl.Vt!l so 1rce.s on the 
premises. Pharmaceutical waste was re:noved !ro111 tile site by a 
registered waste disposal company. 

Yours faithfully 

or Phil Heaton 
H H Inspector of Pollution 

... . .. ' 

Page 2 of 2 

TOTFL P.03 



( 
METFORMIH HYDROCH!.ORIDE LIPHA PHARMACEUTICALS, INC. 

ITEM 3 - CHEMISTRY, MANUFACTURING AND CONTROLS 

.. •, I 

Appendix 6. 

Curricula Vitae of Principal Pn~parers 

Barbara H. Well, Ph.D. 

Bruce Goddard, RAC 

Rang11 R. Velagaleti, Ph.D. 
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PERSONAL 
Born USA 

CURRICULUM VITAE 

BARBARA H. WEIL, Ph.D. 

Educated public schools, Marion, Indiana 
Married, two children 

EDUCATION 
Ph.D., University of Illinois, Urbana, 1953. Major: organic chemistiy; minors: inorganic 

chemistry, mathematics. 
M.S., University of Illinois, Urbana, 1951, chemistry. 
B.A., ·Magna cum Laude, Franklin College, Franklin, IN, 1947. Douible major: chemistry 

and German. 

RECENT COURSES 
November, 1989 - Drua Product Stability and Shelf-life. Center for Prt>fessional 

Advancemant, East Brunswick, NJ. 

September, 1987 - DIA Workshop, Practical Implementation of New IND/NOA Regulations. 
Cosponsored by the Drug Information Association and the FDA, Rockville, MD. 

April, 1981 - Basic Pharmacokinetics and BJopharmaceutics Workshop.. St. Augustine, FL 
Given by Prof. E.R. Garrett, Ph.D .. D.Sc., and sponsored by the American Society of 
Clinical Pharmacology and Therapeutics. 

October, 1979 - Preparing Clinical Protocols §nd Managing Clinical investigations. 
Center for Professional Advancemant, East Brunswick, NJ. 

October, 1979 - The Mechanics of Prep;,.ring INDs. llnd NDAs and FDA Rtigulations. 
Center for Professional Advancement, East Brunswick, NJ. 

1976-1977 - Biostatistics (2-semester course). Corneil University Medical School, 
New York, NY. 

.. • ~ I 

19'7~ - t 976 - Cancer Biochemistry and Carcinooenesis Mechanisms (2-seme:ster course). 
New York Univarsil) Medical SchOOI, New York, NY. 

1975, 1977, 1978 - Review courses in clinical chemistry, biochemistrv. onzvmoloav and 
cardiovascular disease pathooeMfil!. Sponsored by the American Chemical 
Society at Sloan Kettering Institute, New York, NY. 

EMPLOYMENT HISTORY 
June, 1979 to present - Upha Phannaceuticals, inc. (previously Upha Chemicals, Inc.), 

New York, NY. 

1979-1981: Res~h ScientistlMedical Writer. 
SRpt~mbar, 1981 : Director. Science and Technology. 
September, 1993: Senior Director. Science and Technology 
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eumcul!.111 Viii!• 
a.rMra H. Well, Ph.D. 

Outias; Compiling documentation 1...>r and writing FDA submissions, including OMFs, 
INDs, NDAs, Annual Reports, correspondence, etc. Planning, coordinating and 
supervising projects by outside contractors in the areas of chemistry, 
manufacturing, toxicology, phar.nacokinetlcs, preclinical and clinical pharmacology 
and methods validation. Evaluating incoming data from European and American 
studies and preparing summary reports on an ad hoc basis. Providing scientific 
input for all office operations as required, in conjunction with expert consultants as 
rtecessary. 

February, 1971 - June, 1979 - Editorial MIMQ8ment Associate. Council for Tobacco 
Research, USA, Uterature Retrieval Dlvlalon, New York, NY. 

Duties: Recruiting, training and supervising biomedical abstractors/indexers and 
editing their work. Developing, evaluating and improving a computerized scientific 
information data base and retrieval system. Monitoring commercially prepared 
English translations from French and German technical literature for accuracy. 
Personally writing interpretive critiques of highly technical material of greatest user 
(attorneys) interest and legal sensitivity, requiring skilled scientific knowledge and 
judgment. These critiques encompassed evaluation of experimental or clinical data 
for areuracy and consistency with conclusions; of methodology (population sample 
validi!V, con~rol groups, patient compliance, protocol compliance, statistical 
method:s suitability); and statistical significance of findings. Working directly with 
users to answer immediate scientific questions and providing advice on computer­
based searches. Selecting documents for inclusion in the data base. 

June, 1969 - November, 1970 ·Information Scientist, USV Pharmaceutical Corp. 
(Division of Revlon, Inc.). Yonkers, NY. 

L'uties: Designing and using a semi-automated indexing system enabling retrieval of 
data by ch&mical structure, properties and biological actlVity, applied to all intemal 
company documents. Preparing summary reports for the researr.h and regulatory 
affairs departments from pharmacological and chemical raw data sheets. 
C:stablishing a •current awareness• program and perfonning literature and patent 
searches. USV representative to the Pharmaceutical Manufacturers Association and 

.. mell\Qer ot its steering committee. MEDLARS contact. 

1963 • 1969 ·Abstractor (part-time), Chemical Abstracts Service, Colv111bus, OH. 

Duties: Abstracting French-, Gennan· and English-language patents and jaumal 
artlclea in the fields of organic, phannaceutlcal, medicinal, inorganic and analytical 
chemistry, metallurgy, polymers and plastics. 

1959 - 1963 ·Temporary retirement to have a fanlily. 

1956 • 1959 • Oires:tor of Ir.formation Services and Publications Editor, UniCln Carbide 
Metals Division, Union Carbide Corp., Niagara Falls, NY. 
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Currtculum Vitao 
Bllrtlara H. Weil, i>!T.O. 

Duties: Developing and implementing a computer-based syste111 1u1 ;:-?rt<>,,ing the 
metallurgical literature. Supervising indexing staff, reference library staff and 
technical reports staff. Editing intemal reports and manuscripts prepared by 
technical staff for publication. 

1953 - 1956 - Materials and Processes Engint·~· Bell Aerosystems, Buflalo, NY. 

Duties: Evaluating polymers and writing rep1Jrts. . Interaction with vendors en1ailing 
selection of materials and specifications thereof. 

' ' 1947 - 1950 - Research Chemist, Reilly Tar and Cherll!~I Ct.'lnpany, Indianapolis, IN. 

"·" 
Duties:. Organic syntheses. 

PUBLICATIONS 
Marvel CS, Weil BH, et al.: Some new copolymers with butadiene for 

low-temperature applications. Ind Engg Chem, 1954. 

Page3 

Well SH, Clapp EA: "A new computer-based system for indexing the metallurgical 
literature.• Chapter in the book, "New Information Systems.• John Wiley, 1957. 

Weil, BH, Bacon, F: The Monograph, "Chromium," The Encyclopedia Bntannica, 1965 Ed. 

MEMBERSHIPS 
Parenteral Drug Association 
Drug Information Association 
American Medical Writers Association 
American Chemical Society, Division of Chemical Documentation 

HONORS 
Recipient of US Government Rubber Program Fellowship at the University of Illinois, 

1951 - 1953. 

Elected to membership in Alpha Honorary Society of Franklin College in junior year . 
.. (M&Albdrship criteria identical to those of Phi Beta Kappa.) 

Recipient of Brodhearst Elsey Prize of Franklin College for two successive years, 1944 
and 1945, for highest academic rank in freshman and in sophomore class, 
respectively. (Award limited to two years to the same recipient.) 

Recipient of Kiwanis Award for overall excellence in academic achievement and 
extracurricular activities, Marion High School, 1943. 

LANGUAGE CAPABILITIES 
Fluent reading knowledge of scientific French and German; moderately good 

speaking ability in French. 

Reading with some comprehension of scientific Spanish and Italian. 

•. 
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CURRICULUM VITAE 

BRUCE E. GODDARD, R.A.C. 

PERSONAL Date of Birth: November 14, 1947, Wash., 0.C. 
Volunteer Firefighter 
Emergency Medical Technician - New York State 

PROFESSIONAL EXPERIENCE 

1993 to Present 
Senior Director of Compliance and Regulatory Affairs 
Lipha Pharmaceuticals, Inc., 9 West 57th St. 
New York, New York 10019-2701 

' 

1981 to 1993 
Director of Compliance and Regulatory Affairs 
Lipha Pharmaceuticals, Inc., New York, New York 

1981 to 1986 
Director of Regulatory Affairs 
Chempar Products Co., New York, New York 

1979 to 1981 
Clinical Research Associate, 
Lipha Chemicals, Inc., New York, New York 

1978 to 1979 
Clinical Research Associate 
International Chemical & Nuclear Co., Los Angeles, California 

... • "' I 

1974 to 1977 
Case Worker 
Georgia Department of Human Resourcos, Hartwell, Georgia 

1969 to 1974 
Construction Contractor, 
Precision Enterprises of Atlanta, Atlanta, Georgia 

1967 to 1969 
COSTEP (Commissioned Officer Training Program), USPHS 
Washington, D.C. 
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EDUCATIONAL EXPERIENCE 

1991 Regulatory Affairs Certified 
1976 One year masters work in Education 

University of Georgia 
1969 B.S. Psychology, University of Georgia 

PROFESSIONAL AFFILIATIONS 

Regulatory Affairs Professional Society 
Drug lnforrnation Association 
Chemical Specialties Manufacturers Association 
American Association for the Advancement of Science 
Society for Clinical Trials 

... • 1 I 
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EDUCATION: 

Revised DcK:embet 1993 

PERSONAL QUAWlCATIONS 

Rang& R. VeJagalcQ. Ph.D. 

Vice Prcsidclll, .Environmental Pate an4 AHelP"COI 

26 

Ph.D., I'luil Palbolofy/Soil Microbe-Plant 1toot hlrrnctim Sn~. 
University of Delhi 
M.S., BotaaywithSpecialinttoa inSoilMkrobiology, Univen:<t/ of Delhi 
B.:)., Honon, Bolally, Uoivershy of Ddbi. 

QU.AUFlCATIONS SUMMAllY: 

AJ Vice President for EoviionmeGtal Faze and AilsesRDClrt at ABC Laborlloriel, Dr. Velap!c:ti 
ma•gca mrch paopam1 nlared to ~ and industrial and rbannacaD:al cbemicaJJ. 
He superviscl technical teams comprisibg 40 reuucb sciemias wOlttciDa iD dle9e proarams. 
Prior to this cumu allSipment, Dr. Velap!rti was tbc manager for SlhiJ(!«!11'6DllJ Fate ud 
Aslcssmeat at Ha""Ue. Be dllealy iAl)JCl"bW a gioup of 17 acicatim, among wbom w .. four 
Ph.D.-level scicntim. In ldditioa to Ilia maaaaerial duties, be coordimted ow:rall ~ 
prot:JWS for aaroc:hanica1s and p.barmaceuticals globft.lly. Prior to this, ho held 'l•rirns projeca 
coordiJlatioll and lellior scitlodtt positiona. He was tlle iDvestipr.cr and INdy direclor on 
numerous eaviroamcaral aw.issmeat projects to evaluale the impec:a of cbr:micals, ud 
paibopnic microbial reJea1111 inm tnils. rrouod water and qricuJtunl cropa. Uc wu alJo a 
study director on metabolilm aod eaviJonmcmal ftde GU studies coadHrted under FDA and 
EPA guidelimes. He publisbt4 42 IC5e8ZdJ publications in cnvironmeo181fareand1S1e1smcnt, 
physlolol)', and biul;hcmistry. 

EXPEIUD'CEa. I 

YP; pmjds;nt fmimgmmql Pate and A•KWDSV Prrnnb:r 1993-pa:sra A8C 
JahgptWc•. *· 
Maoapa four technical teams comprising 35 resean:h scieadlts coadnctina rmrcll in 
i:aviiuwncutal fate and •pr•!!ftcat of agrocb«nica' .. pbarmaceuticals, and indmbia1 chem.in11I,, 

Mamsqr. Eovjmnmmgl Fate and Aswsmn. and Otta Affiliml B= n;h Pmapmc JI 
Bagolle. CQ'Pml!us. QNo. 1987 w Npvm!Jc;r. 1993. 

Directed a rroup that wu exclusively dedicated to pedormine lllld IDlllqiDJ produce 
registration projects (under FDA and EPA guidelines) for a number of iodullJial clieaCs. 1D lbis 
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maoagerial capacity be dill'dly wperviscd a EIOllP of li scientist, four of whom were Ph.D.­
level scientist. In additioo to his manaprial dut:ical. be cooniil'atiid ovenll registration prvpams 
for multinational plwmaccutical and agrochemical. companies for global regisuatiom (USA, UK, 
IJd.lnll). 

A typical registration portfolio of $1Udics that Dr. Vclaple«ii coonfinarcd al\d mam1ed for clieols 
include t.he followin,: cnVll'ODmtal uac:a.un=t studiel for JND IJlll NDA applk:atioos; 
cavironmcaw fate and anim•I meabglism !'QMties for rqistratioa under FDA guidelina; naaare 
of reeiduo (metllbolism Shldi.es) and enviwm .. .acal fate studies for rqjstJation under EPA 
guirie!iMI; marine (FDA) and fresh water (FDA and EPA) aquatic toD:oJoay studies. 

Senior 8sw;ers;b Scieprip Bagan, 198)-1987 

In this capicity, his experience as a project manager and principal inv:stigator nnged from 
C$tablishln& and coordinatioJl international programs; rnartetitii R&D programs on-site and otf­
s.iie (both U.S. and overseas); managing iovemmeot. industrial, aod international agency 
~projcw. 

lo addition, Dr. Velagaleci has been a principal investiptor in developing biot~hnoJogy 
mooitoriD& guiOeliEe docilmeots and a quali11 wurance documa. foe bioccchoololJ mi:a.a for 
BPA. He has participated in numerous emironmenta1 assessment projecta as an invesligaror 
cvalllill.iuo iuipacu of chemical l1Jld pathogcaic microbial relnses on Y'li Is, arolllld water, and 
agricullwal ciops. 

~nator Intmprjogal Cc:q>mtivc Cmp Reqrch ~'1¥'$- Charles f, KctteJUw Pcnffih 
xaoonma. Xelkzwaninn. Ohio. 1981-1983 

UUtialed and coordinated an international coopentive 1"'-search program on agrochemK:als and 
apiculcual :cchoolopes. 

Manugr. Mignhjo!ogy Dqwtmem. Internatiortal Insitute of Impial A&rtcult!Jrn. Ibadi;n, 
Nipria,, 19'78-1 Q81 

Coonlinatcd prognma aod approximately 20 scientists on fate o( agricultllrai r.llemicals and 
microbes •. 

Qtl>cr J>mjous Hxperienc;e:i 

Prior to joining BatteUe in 1983, Dr. Velaplcti held postdoctoral positions al Rothamstcd 
~rimcnw Statiou in England (197S-76); Charles J:, JCettrriJ18 Jlew.arch uboratory in Ohio 
(1976-77); and Boyce Thompson Institute a! Cornell University, Itlw:a (1978-79). fk held 
pennanent posit.ions at the Inte111ational Instilute at Cornell University, Ithaca (1978-1979), He 
held pennancat po!ltioos ax the International Imtitutc of 'lropieal Apieulmre (1979-1981). <111J 
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the Charles P. Ketterin1 ~rch ljihnfalory in Ohio (1982·1983). His main areas of n:sean:b 
i.ol.cresas aJ tbea placa were eavimnmanal microbiok>Q, biocbanisuy, aDd plant phy&ioloay. 

Pmtcwomt Jerrqtp!rtgn and ND1Mti• 

Meaiher, Proposal~ Puld. Narioml Rcaem:h Couacil, National A~y of Scicocca, 
Boud oa Science IDcl TecbnoloCY for ~ Dcvelopmaa (1982-86). 

Member, Advisory Balnb, Iula.uadoaal ~ In$n"e and Apki•"'iral Tnde Council 
(1984-86). 

Member, Crop Sci.cDcc Society, Soil Sci=ce Society, and AmeriCaD ~of Agronomy 
(1978-pJCseN) 

PUBUCATIONS AND PR:r.SENTATIONS: 

Mukerji, K. Ci .. and R.R. Velaplcti, 19611. (ieat•micin as au UldbloD: ill dilu&Wo p1i1ca for tho 
isolation of soil fungi. Pla1u and Soil 29: 31-32. 

\' eJap!tli, R.R., and K.G. Mubrji, 1968. lsolatioG of SdriZDphyllwn conrmwat from the paddy 
rtrimspbcre. Tnw. Mycol. Soc. JaptRI 9: 20-24. 

Ve!agalc:ti, R.R., ud K.G. Mukaji. 1969. Cytology of tbc ascus in~ Can. J. 
Bowry 47: 869-873. 

VeJaAaleti, R.R., and K.G. Mukcrji. 1971. CJ10loey of 1be ucus ia .A.rcoaicha gllOmtllSis 
Mycologia ti2: 302-310. 

Vebgaltfi, RR., and IC.G. Mutm;i. 1971. Cyt0Jocy of tbe ucus in QQaomidUltn 
bomyc/foda. Trons. Jap. Mycol. Soc. 13: IOS-112. 

.. • ~ I 

Vclagalcd, R.R., and K.a. Mubrji, 1971. Cytoloty of m. alCUS ill Adtaelomium alobos/IM 
and A. luwum. J. GM. App. Microbiol.91: 311·318. 

Velagaldi, R.L. arA JC.G. Mulmji. 1971. CytOlou of the QCUS iD ~- .stntmanwn. 
Bolan. Gae. 132:179-183. 

Velagaleti, R.R., and K.G. Mubrji, l'.~71. Funai in the IOOt mnc Of our cultivm of wheat. 
Ann. JIUl. PaslOAI' 121: 533-.54'. 

Velagaleti, R.R., and K.G. Mublji, um. FUngi in the root zone w four cultivatod pl•nts 
7h:rlu. Mycol. Soc. Japan ll: JS-48. 
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Velllg:ilc:U. R.R., M. Jayalcar, KR. Sh:inna. and K.G. Mukerji, 1972. Effect of foliar spray 
of mo:rpb1ctin oa fungi in tbe root zone of Cap.Re11m tWUU1L Planl and Soil 37: 179-182. 

Gupta. N.C., P. Nanda, Velap.l=ti, :R.R., and JC.a. Mubtji, 1973. Studies OD charcocal rot 

disease of Abt/moscJuJJ t.ft:lllennu. IV. PyCJUdiospore gmniDation. 7>¥m.r. Jap. MycoL Soc. 14: 
10-21. 

Velapled, R.R., and K.G. Mukttji, 1973. Studios on cbaR:cll rot disease of Abdmo.rcluu 
ua.uenrus. m. Role of liJbt, plalll tinucs and wsuo cxtJBMi on pyc:aidial formation 
PhytOfJOIM.l. z. 76: 123-127. 

Vcia3aleti, R.R., and K.G. Mukcrji, 1973. Studies oa charcoal rot di!case of ~lmoschus 
e.rcuknna. I. Soil-bost-par~te r:.latiOllShips. Tranr. lap. M'jcoL soc. 14: 1-10. 

Keistet', D.L. and R.R. Velagakti. 1976. The physiology of acetylene reduction ill pure 
cultures of rtUzobia. In Rtctlfl ~/optMnls in Nilrogtn Faaaon (Newton, W., I .ll Postgate, 
and C. Rodrigues-Bamaeco, Eds.) Academic Press, London, New Yo!'X, pp> 419-430. 

Vdapleri, R.R. 1976. Nltrogcmae activity in IWwbiu.m a~"1Ciabed with leguminous and non­
legumincus tissue cultures. Pllmr Sci. Lat. 6: 77-83. 

Velqa.lcti, R.R. I9n. Effects of root temperatW'e on tile iDlcctiOn proceas illll11J1.•l11la•ioo in 
Lotus and Sl)·losa111hn. J. U{Jt. Botany 28:241-261. 

Velapletj, R.R. 1977. Effects of temperalUR! on lbe nitrogeoase activity of intact and deta.ched 
nodules in Lows and Sry/JJJaruha. J. /!xpl. Botany 28: 262-268. 

VeJapleti, R.R. 19n. Nitrogcnue activity of Rhizobi1111& sp CB 1552 on defined medium. 
PIQlll Sd. Lat. 8: 363-JM. 

Vela~eti .. R.Jl.. R.A. Darrow and D.L. Keister. 1978. Effects of oxygen tension on 
ni~cnase and 011 glutamine symhcta:sc 1 awl n .iu RhWibium Japoniclllfl. Protoplosma 97: 311-
316. 

Velaealeti, R.R., R.A. Darrow and D.L.,Keister. 1978. F.ft'ett of 01y1ea tension on 
nitrogcnue aad on g!utamjae syutbetue I ant1 II in Rhiu>bium japonjcum 61A76. Biochem. 
B1oplry1. IW. CumnlWI. 81:224-2Jl. 

VeJaialeti, R.R., and A. Ayaaaba. 1980. Multilocalion field testing in six countries in Africa 
to detcnnine the need for Rhhobium inoculation and tbe effccu of mocutation on me niuoecn 
fixation, growth and yield of ~ybeans. MlllCEN (Nairobi) Nev.w Later S: 3-8. 
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Velapleri, R..R., A. ~yanha, A..R..J. &,lesbam and E.A. Koeneman. 1981. Exploting 
symbiotic aiqen fixatioa for incrcasiD& soybam yields in Africa. Prl>Cr.eding1 of rht 
Symposium on Global lmpoctJ of AppUed Micrabiology, SC{J"*l•ttJor 1980. Acadco:mX Pim. 
{.nnf'-(IG, New York, pp. 1'3-167. 

Velapleri. R.R.. A. Ayanaba, and G. 111ouappilly, 1982. Saldiea OD tbc penbccncc of 
introduced suaiDa of RhirJJbillllf japoricuni in soil duriJll fallow and the effects OD IOybean 
growth and yidd. P1«udinp of the lmcrllldolll1 Worbbop go BNP tecba"'°CJ for uopical 
agricu)llaP:, ~ C',olnmbia (CIAT),pp. 309-315. 

VcJaaaleti; R.R., Aganval, A., a.nd Kei.stet, D.L. 1982. Non-symbiocic lliuopn fixation by 
Rhi:DbWm. J. Sciru. lnliMllT. Ru. 41: .507-513. 

Vchgah:ti, R.R. 1982. Eiffeoet ofV:uiou& !llitroge1MJU1 Compounds on Dq>~.ssioa of Nitmema.~ 
Activity i.n Cwturcd JW:obium sp.;. Gen. Applied lllkrobiol. 18: 3.59-368. 

F.aclcsham, A.R.J., Aya0 •ba, A., Velagaldi. lllt, and Eskew, D.L. 1982. MillmlN Clfecu 
on cowpea and soybean crops in a Nigerian soil I. Development, nomilatioa, acetyleoo 
reductioa aad staiD yield. Plalll and Sail 68: 171-181. 

ICaeoem.ua, B.A., Pulver, B.L. and Velaplcci, ILR. 198S. Ideatif'a<:alioa of pmnuso.IOUs 
ondul•tiq aoybeans cfticicat in N2 fi ... et;on, Crop SIUMt 2': 660-663. 

Aumnm.. S., 'Thnbllf'illy, G .. Ayanahl. A. and Vclaplcti. R.R. 198S. Use of the cmymc­
linkcd immuooSOlbclll way (Blisa) in dotocthr, of 1Wl.obiwrt brclh in culture and from root 
nodul= of soybmns ud cowpou. Qin. J. Mit:robtoL 31: .524-j28. 

Velagaleti, RR., Ayanat:., A. and Baglcsbam, A.R.J. 198S. Effect of /Wzobl111n illoc&&lation 
on field-grown soybelna in Waua Ni&cria and USCSS!kiut of iDoculum. pmiaa"4: durillg a 
two-year fallow. Tropical Agriclllaw 62: lll-130. 

.. •"' I 

Vel•pleti, R.R.. illlU Manh. S. 1989. Ioflucocc ofh03& tlaltivani aad RltiUJbiwn atraios on the 
growdl and symbiotic: nitiop fixation in soybew pown under salt suas. Planl and S!JiL 
119: 133-138. 

Velapleti, R.R., Kramer, D., Fleischman, D. and Marsh, S. 1990. Geootypic vuiatioa ia 
gi-owth and nitrogen fixation ill aoybcu. cultiva.~ Wldet s:a1t ctreu. 1~al .C,l'iadlw'c. 67: 
169-1'77. 

Ve!aga&eri, R.R.. Kramer, D., Rc.~benblch, N.G., and FleiscllmaD, U.Ji. 1990. SOme 
Approacbe& '° rapid and prc-sympcom diapo&is of chemical stJas i.G plantl. ASTM ,_blic:ahoQ 
oa Use of Plaota for Toxicity AascvmtMt (S'IP; 1091),pp. 333-34~; AttM, Philadtllphia, PA. 
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Velagaleti, R.R .. and h!cClure. T. 1990. Usina wute maua~ producu as an altema.~ve 
to depleting llOllJ'eDeWablc fertilizer SOUtu:S. Solid!Uquid Seperarion: Wa.su Man4ganDU ,wJ 
ProtlJ4ctivi.ry .EnJumconeN, 1989 Intenwional Sympn.Wim. Baudle Plas, Col11mbtJs, Ohio, pp. 
417-428. 

scamw. I. aod Velaplc'li, R.R. 1992. Sclcmon of field and Jabom«y SCUdiea for 
cnviroameal&l asseasmcat. ACS Specill Symposium on •Role of Buvimn!!WjifllaJ {Ecoiop:al) 
Asscamencs in die MllllgUl1Cat of cbomb.l Pollution• 2CMdl ACS Natioml Moerina, AQcust 
26-28, 1992, Wasbia&toa. D.C., J. ~~Rad/Ilda (ui pma). 

Vclagaleti, 'R.R., and Schweitzer, Sarah, M. 1992. GcoeW EtJects of Salt Stress on Growth 
and Symbiotic Nitrogen Fixation in Soybean. Handbook of Crop Slrt.u, Man:cJ Dekker, New 
Yod::. pp. 118-128. 

Velqaleti, R.R. 1994. Tc:chnical and Scbcduk llllJll.CfS of Buvironmcmal Asaoarcou oo the 
DNg Dcvelopmcot Process. Drug InfomeMg Auoci•tiPA Jooppl (in pn:sa). 

Due, K.M .• Comaby, B.W. and Velapleti, R.R. 1994. Technology Transfer of Environ.mental 
Impact Auessw .Melhodol.ogirs to Jlevelnped and Devdopioi Cnua&rics. J. Sderu. lndusrr. 
Ra. (in praa). 

Vel•p!t:ti, K.K., AIUlur, M.P., Wya,ll. 1994. Bllvi.Iwmcn&ill ~11c,nwcot Mctbodologica for 
Gtlnetitally 'Fngi~ Microorganisms: J. Emiron. Toxicol. Chem. (manuscript under review). 

Mareoeo, .J.R., Kok, R.A. Vclagale«i, R.R. and Slamm, J.M. 1994. Aerobic Bioclcgradation 
of 14C·Saratloxacin Hydrocbloride in Soil and f()Jlllation of Degtadatea. J. &Mroll. Taxi.col. 
Chem. (manuscripl WJdi:r n;v~w). 

Manlnso. J.R .. IColc, R.A .. Vdagaleti, R.R. and Stam~. J.M. 1994. Biodqradation of "C· 
Sarafloxacin Hydrochloride by PhtJnmxl&oe" chrys0Jpori11111. J. En"ron. Toxicol. <:Mm. 
(DWlU!Crip:l ~.review). 

Velagaleti, R.R., Da.vis, M.J •• O'Brien, G .. K. acd Stamm, J.M. 1994. The Bioavailability of 
SaJ1lc?xacia Hydrodllorido ia Threo Soils and a Mari&c Sodimcau u Dctwo•ined by 
Adso1-ption/Duorption Pmmeters ml Biodegradatiou. J. EnYiron. To.Deal <km. (GlUIUSCnpt 
uodcr n:Yiew). 
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

DATE: October 26, 1994 

FROM: Glen Jon Smith, HFD-647 

THROUGH: Phillip G. Vincent, Ph.D. 
Environmental Assessment Officer, HFD-102 

SUBJECT: Environmental Concerns - NDA 20-357 Glucophage® 
(Metformin Hydrochloride) Tablets, 500 mg, 850 mg. 

TO: John Short, llFD-510 

The Center has reviewed the environmental assessment for the 
subject NOA. 

Action: INADEQUATE 

Please transmit the following to the firm and copy HFD-102. 

Your environmental ass•::!'ssment has been carefully reviewed. 
Please address the following deficiencies. 

1. Regarding Item 4: 

A. Please submit evidence of contractual agreement with 
your contract disposal firm, Rollins Environmental 
Services, Inc. Note that a formal letter from the firm 
indicating knowledge af the type of waste and a brief 
description of the disposal methods to demonstrate the 

• ·adequacy of the metl1ods should be sufficient. Note 
that since the potential for incineration of PVC's from 
the blister packaging is possible, the document should 
~learly demonstrate the adequacy of the incineration 
proces$ for this type of waste. 

B. Please include a brief description of the disposal 
methods as discussed above in your EA. Note again the 
description should demonstrate the adequacy of the 
process for the potential incineration of PVC's. 

2. Item 6: Please placd all documents and associated 
translations regarding compliance with forE1i-Ji~ environmenta.1 
laws and regulation:> in your EA and not as pa .. -l ot:' a 
confidential appendix. 



• 

3. Item 11: Please revise this item to include a brief 
discus£ion of the alternative of no action. 

4. Item 12: Please place the Curricula Vitae in your EA and 
not as part of a confidHntial appendix. 

5. Item 14: Item 14 sh~uld be a list of citations for all 
referenced materials, not Item 15. Please revise and 
include citations for all references materials, including 
literature cited in support of Items 7, 8 and 15. 

6. Item 15: Item 15 
and confidential. 
results for Items 
It~m 15a. 

should include all appendices, both public 
Note that a data summary table of testing 

7 and a should be included in your EA as 

Endorsements: 

HFD-6472/GJSmith 

HFD-102/PGVincent 

CC: Original NOA 20-357 
EA File 20357.REV 
Division File/HFD-510 
Supervisory Chemist/HFD-510 

20357E01.LGS/GJSEA#Ol 

F/T by GJS/10.26.94 

.. . ~ . 
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***SENSITIVE*** 

REVIEW 

OF 

ENVIRONMENTAL ASSESSMENT 

FOR 

NDA 20-357 

Glucophage® l'ablets 

(Metformin Hydrochloride) 

lfFD-510 REVIEW DIVISION 

CENTER FOR DRUG EV ALUA'fION AND RESEARCH 

l-IFD-102 

DATE COHPL.ETED 10/26/94 

.. • .. I 
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25.Jla Environmental assessment for proposed approvals of 
FDA-regulated products -- Format 1. 

(a) For proposed actions to approve food or color 
additives, drugs, biological products, animal 
drugs, and class III medical devices, and to 
affirm food substances as g•?nerally recognized as 
safe (GRAS), the applicant Clr petitioner shall 
prepare an environmental asf.•es&ment in the 
following format: 

Environmental Assessment 

1. Date: October 1, 1992, Original submission 
Auqust 19, 1994, Amendment - Response to 

Review #1, 4/12/94. 

2. Name of applicant/petitioner: 

Lipha Pharmaceuticals, Incorporated 

J. Address: 

Lipha Pharmaceuticals, Incorporated 
9 West 57m Street 
New York, NY 10019-2701 

4. Description of t11e proposed actic.n: Brie.tly describe 
the requested approval; 

INADEQUATE 

Refer to Review 11 per G.J. Smith and comments to firm, 
4/12/94. 

1.A. The firm revised the descripti·:>n of the proposed 
action to include manufacturing, packaging and 
marketing the drug product. 

.. • .. t 

1.B. The firm submitted the following addresses for 
i:acilities involved in the manutacture of the drug 
product. 

H..anufactyre of Drug sub:stance 

Lipha Calais 
5/7 rue Clement Ader 
62100 Calais, France 

2 
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Manufacture of Drug Product 

Lipha Pharmaceuticals Limited 
Cadwell Lane 
Hitchin, Hertfordshire, SG4 OSF 
United Kingdom 

Packaging of nrug Produ~ 

Lipha Pharmaceuticals Limited 
Units 2-5 Amor Way 
Letchworth, Hertfordshire, SG6 lUG 
United Kingdom 

The environment at or adjacent to each facility 
was adequately described. 

l.C. Comment l.C was not included in the request to the 
firm (typographical error). 

l.D. The firm submitted packaging descriptions as part 
of Item 5 (5.D). Note that the proposed use of 
blister packs indicates that the potential for 
incineration of PVC•s should be addressed in the 
EA. 

1.E. The firm indicated that returned, recalled or 
expired goods will be disposed of in an 
appropriate manner by distributors .. while all 
rejected or returned products will be incinerated 
off site and will include container/closure 
systems. 

l.F. The firm indicated that the contract disposal 
company shall be Rollins Environmental Services 
(NJ) Inc., EPA I.D. No. NJD 053 288 239. 

.. ·~ I 

l. The firm failed to supply evidence of 
contractual agreement with Rollins. A letter 
from Rollins to the firm indicating kn~wledqe 
of the type of waste and the adequacy of 
their disposal methods for the waste should 
be requeste1. 

2. since incineration may include PVC's from the 
blister packaging, the firm should include a 
brief description of the incineration process 
(e.g. two stage combustion, chloride and 
particulate scrubbers) to demonstrate the 
process is appropriate for PVC's. 

J 
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low levels, further information regarding the 
impurities should not be considered necessary at 
this time. 

6. Introduction of substances into the environment: For 
the site(s) of production: 

INADEQUATE 

Refer to Review #1 per G.J. Smith and comments to firm, 
4/12/94. 

Drug Substance 
The firm submitted a list of the chemicals used in t•1e 
manufacture of the drug substance along with genera). 
descriptions of controls used for air, liquid and solid 
waste controls. The firm also stated that the drug 
substance is manufactured in compliance with French 
Government environmental law and submitted copies (and 
translations) of applicable permits and regulations. 

Formal calculations showing the effects of the proposed 
actions on compli.ance were not submitted. In support 
of their statement that increase in production should 
not adversely effect the compliance status, a 
description of the French permit and license 
requirements was submitted. The description 
(inspection and permitting prior to opening the 
facility, followed by regul itr inspections to ensure 
continuing compliance) is c.:onsistent with current 
understanding of French environmental law. A letter 
from Or. Monique Bellevegue, Corporate Director of 
Quality Assurance of Lipha indicated that since formal 
notification is made to a firm if it is out of 
compliance, the DRIRE (Direction Regionale de 
1 'Industrie, de la Recherche et de 1 'Environment) d.:.1es 
not issue letters of compliance. 

The above is consistent with current understanding of 
1 ·irench environmental law and the information indicates 

current and continuing compliance with applicable 
regulations for the manufacture of the drug substance. 
Note also that the drug substance is already 
manufactured and distributed in Europe, which confirms 
that the drug substance is manufactured in compliance 
with applicable environmental regulations. In view of 
these facts, additional information f;hould not be 
considered necessary at this time. 

Drug Product 
The firm submitted a list of the chemicals used in the 
manufacture of the drug product along with general 

5 
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descriptions of controls used for air, liquid and solid 
waste controls. The fi:i:m also stated that the drug 
product is manufactured in compliance with British 
government and submitted copies of Certificates of 
Registration for their contract waste haulers. 1'!.~ 
Manufacturer's ''Specials" License for the facility as 
well as the product license numbers were also 
submitted. 

Formal calculations showing the effects of the proposed 
actions on compliance were not submitted. However, as 
indicated by the firm, the facility is not involved in 
primary chemicals production and does not use any 
organic solvents in the manufacturing process. These 
facts along with the small scale of production results 
in the facility not being covered by rl~gulations as 
defined in the Environmental Protection (Prescribed 
Processes and Substances) Regulations 1991 (Sl 
1991/472). This was certified by Dr. Brian Curl, 
Pharmaceutical Director of Lipha Pharmaceuticals, Ltd. 

The above description is consistent with current 
understanding of British environmental law. In view of 
this and the certification of the contract waste 
haulers, additional information should net be required 
at this time. 

Note that the documents regarding compliance with 
foreign regul~tions must be in the EA as part of the 
public record and not submitted as confidential 
appendices. 

Introduction Into the Environment 
The firm indicated that the drug substance is not 
metabolized in humans, and that more than 80% of 
absorbed drug is excreted unchanged in urine within the 
first 24 hours. As a result, the firm submitted a MEEC 
value of 1.4 x 10-3 mg/L (1.4 ppb) based on the 
estimated 5th year production estimate and the 

.. a,s13umption that 100% of the drug is eliminated into the 
environment. 

7. Fate of emitted substances in the environment: Predict 
environmental concentrations of and exposures to 
substances entering the envi.ronment as a consequence 
{direct or indirect) of the use and/or disposal of the 
products affected by the action for the following 
environmental compartments, including consideration of 
the major environmental transport and transformation 
processes involved: 

6 
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ADEQUATE 

Refer to Review #1 per G.J. Smith and comments to firm, 
4/12/94. 

It should be noted that many of the studies conducted 
to characterize the drug substance were conducted prior 
to current testing requirements. The firm was allowed 
to submit applicable studies and literature citations 
instead of repeating the studies. Note that the 
acceptance of this data for submission did not 
guarantee the studies would be considered adequate. 
However, the studies were accepted if a re~sonable 
scientific methodology was used. A secondary condition 
was that the results were not "on the line" between 
determining the characteristics of the molecule where 
the testing method could influence ~he partitioning of 
the substance in the environment (e.g. K_ = 100). 

f,ir 
The firm cited previc.us studies which indicated that 
the vapor pressure of the drug substance is nil at 
normdJ. temperatures, with a melting point of 225°C. 
These studies also indicate high water solubility (-30% 
wt/vol in water) and pK. of 12.4. It is reasonable to 
assume that the molecule will exist in protonated form 
in the environment and should not partition into the 
atmospheric compartment. 

Freshwater. estuarine. and marine ecosystems 
The firm cited previous studies and lit~rature for 
solubility, dissociation and octanol/water partition 
coefficients. Results from studies conducted according 
to Technical Assistance Documents (TAD's) were 
submitted for UV/Visible spectra, hydrolysis, aerobic 
biodegradation and indirect aqueous phot.odegradation 
were also submitted. 

The water solubility (-30% wt/vol), dissociation 
.. .constant (pK. = 12.4), octanol/water partition 

coefficient (K_ = 0.056) and estimated sorption 
coefficient (K~ = 4.966, estimated from K.,,.) indicate 
that the drug substance will remain in the aquatic 
compartment, with little opportunity for 
bioaccumulation or partitioning into the terrestrial 
compartment. 

UV/Visible spectra, hydrolysis and aerobic 
biodegradation studies did not. identify a viable 
removal mechanism for the drug substance. However, 
preliminary indirect aqueous photodegradation studies 
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indicated a t 1n of approximately 28 days. 
suggests that the EEC value will be less 
the MEEC value (less than 1 ppb). 

~errestriaJ ecosystems 

This 
than half of 

The firm's data, as stated above, indicate that the 
drug substance will not partition into the terrestria~ 
compartment. 

Review of the above facts show that the firm has 
adequately characterized the substance, correctly 
identified the environmental compartment impacted by 
the substance and provided a removal mechanism for the 
drug substance. 

8.. Environmental effects of released substances: Given the. 
information developed on the introduction (item 6) and 
.fate (item 7) of substances which would be released as 

.. 

,3 consequence of the use and/or disposal of the 
products affected by the action, 

ADEQUATE 

Refer to Review #1 per G.J. Smith and comments to firm, 
4/12/94. 

Results submitted for Item 7 il'dicated that the drug 
substance should partition into the aquatic compartment 
and not the atmospheric or terrestrial compartments. 
Therefore, the firm submitted studies conducted 
according to the appropriate TAD for microbial 
inhibition, and acute toxicity to daphnia and bluegill 
to assess the effects on the aquatic compartment. 

Review of the results and studiPs (See Iten 15) showed 
that NOEL values cf 1000 mg/L were obtained for all 
microorganisms tested except Azotobacter chroococcum 
and Anabaena flos-aquae, a blue-green algae. MIC and 
NOEC values of 1000 rng/L and 800 mg/L were reported for 

·•Aeotobacter while values of 100 mg/L and 80 mg/L were 
reported for Anabaena. Note that the smallest MIC/NOEC 
values are approximately five orders of magnitude 
(xlO~) greater than the MEEC value and approach six 
orders of magnitude for the EEC value. 

Review of the acute toxicity to Daphnla tests showed 
similar results to those obtained for the blue-green 
algae studies. In this case a NOEC value of 78 mg/L 
was 0btained a3 well as an ECm value of 130 rng/L. 
Again these results are approximately five orders of 
magnitude greater than the reported MEEC value. 
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Review of the acute toxicity to bluegill tests showed a 
NOEC value of 982 mg/L, with no observed sub-lethal 
effects. These results are approximately six orders of 
magnitude greater than the reported MEEC value. 

In addition to the above studies, the firm referenced 
mammalian toxicology studies indicating very low local 
and systemic toxicity in laboratory animals as well as 
no teratological effects, negative mutagenicity tests 
and no increase in malignant tumors associated with 
drug treatment. · 

Review of all available data indicates that the drug 
substance should have no adverse effects on the 
environment at the expected levels of exposure. 

9. Use of resources and energy: 

ADEQUATE 

Refer to Review #1 per G.J. Smith and comments to firm, 
4/12/94. 

The firm indicated that all raw materials used in the 
manufacture of the drug product are commercially 
available, and that energy commitments for all 
processes are nominal and not excessive. Only small 
increases in energy utilization are anticipated since 
existing facilities will be used. Effects on 
endangered or threatened species are not anticipated. 

Note that the firm failed to address effects on 
property. However, since all manufacturing procedures 
are conducted in foreign countries, discussion should 
not be considered necessary. 

10. Mitigation measures: Describe measures taken to avoid 
or mitigate potential adverse environmental impacts 
associated with the proposed action. 

.. • • I 

ADEQUATt: 

Refer to Review #1 per G.J. Smith and comments to firm, 
4/12/94. 

The firm's statement that in light of the information 
presented, no mitigation measures are necessary appears 
to be supported by the data submitted in the previous 
sections. No further informat.ion should be considered 
necessary at this time. 
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11. Alternatives to the proposed action: If potential 
adverse environ.mental impacts .tuive been identified for 
the proposed action, 

12. 

INADEQUATE 

Refer to Review #1 per G.J. Smith and comments to firm, 
4/12/94. 

The firm indicated that since no negative environnental 
impact is expected, alternatives are not considered. 

Note that the firm should include a brief discussion of 
the alternative of no action. 

List of preparers: Those persons preparing the 
assessment together with their qualifications 
(expertise, experience, professional disciplin•3s) shall 
be listed. Persons and agencies consulted shal.l also be 
listed. 

INADEQUATE 

Refer to Review #1 per G.J. Smith and comments to firm, 
4/12/94. 

The firm submitted a list of preparers along with 
Curricula Vitae. Note that the cv•s were submitted in 
a confidential appendix instead c~ part of the EA. 

13. Certification: The undersigned official certifies that 
the information presented is true, accurate, and 
complete to the best of the knowledge of the firm or 
agency responsible for preparation of the environmental 
assessment. 

1 

ADEQUATE 

Refer to Review #1 per G.J. Smith and comments "to firm, 
.4/,12/94. 

The firm submitted an adequate certification, signed on 
8/19/94 by Bruce Goddard, RAC, Senior Director of 
Compliance and Regulatory Affairs. 

14. References: List complete citations for all referenced 
material. Copies of referenced articles not generally 
available should be attached. 

INADEQUATE 

10 
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Refer to Review #1 per G.J. Smith and comments to firm, 
4/12/94. 

While copies of referenced articles were submitted in 
Item 15, the firm failed to include complete citation 
in the list of references. Note also that References 
were shown as Item 15, with Item 14 being a list of 
appendices. 

15. Appent!ices: 

INADEQUATE 

Refer to Review #1 per G.J. smith and comments to firm, 
4/12/94. 

While the firm included tables in Items 7 and a, data 
summary tables showing all relevant data were not 
submitted as Item 15a. 

As previously noted, characterization of the drug 
substance was conducted prior to current requirements. 
Therefore, in support of Item 15b, the firm submitted 
summaries and litera~ure citations regarding the 
characteristics of the drug substance. Review of the 
information submitted showed that while not conducted 
strictly in accordance with the TAD's, sound scientific 
methods were used in the studies. In addition, the 
test results were sufficiently unambiguous so that any 
error inherent in the studies due to procedures would 
have no significant impact on environmental fate. The 
studies as submitted should be considered adequate at 
this time. 

The firm also submitted the following studies conducted 
according to TAD's in support of their EA. 

Methods Validation 
ADEQUATE 

.. •,. I 

The firm submitted a methods validation study conducted 
by ABC Laboratories for the det~rmination of Metformin 
HCl in aqueous media. In general, the laboratory 
followed acceptable procedures, explained all 
deviations and problems. The study and therefore the 
analytical method should be considered adequate with 
the following notations. 

1. The linearity studies exhibited curvature at 
the highest standard concentration (1000 ppm) 
and therefore recovered values approximately 
10% low (990 ppm vs 1000 ppm). since the 
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inaccuracy occurred at the extreme l~nearity 
,-;tandc.rd and was noted in the data, the 
results should be considered adeqµate. 

2. The report failed 
the methodology. 
showed RSD values 
cf less than 3%. 
should therefore 

UV/Vi.s 1'\bsorpticn Spectra 
ADEQUATE 

to address t~e precision of 
However, review of the data 
at all linearity standards 
The precision of the method 

be considered adequate. 

The firm submitted a study conducted by ABC 
Laboratories for the determination of UV/Vis spP.ctra 
for the drug substance. The study submitted was stated 
as following TAD 3.05. 

In general, the laboratory followed acceptable 
procedures, explained all deviations and problems and 
met all reporting requirements. The study should 
therefore be considered adequate. 

llyd1olysis 
ADEQUATE 

The firm submitted a study conducted by ABC 
Laboratories for hydrolysis of Metformin HCl as a 
function of pH. The study suhmitted was stated as 
following TAD 3.09. 

In general, the laboratory followed acceptable 
procedures, explained all deviations and problems and 
met all reporting requirements. The study should 
therefore be considered adequate. 

Aerobic Biodegradation 
ADEQUATE 

.Xhe firm submitted a study conducted by ABC 
Laboratories for aerobic biodegradation for the drug 
substance. The study submitted was stated as following 
TAD 3.11. 

In general, the laboratory followed acceptable 
procedures, explained all deviations and problems and 
met all reporting requirements. The study should 
therefore be considered adequate with the following 
notations. 

1. The study employed activated sludge and 
secondary effluent from a waste treatment 
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plant not exposed to industrial wastes in 
place of soil and secondary effluent. 
Failure to include soil samples may have 
precluded introduction of a terrestrial 
organism which would metabolize the drug 
substance. The results reported therefore 
would represent a "worst case" scenario, 
since no biodegradation was observed. 

2. The inoculum was not allowed to acclimate: 
prior to initiation of the study. Again, 
failure to acclimate the organisms would 
result in a "worst case" scenario. Neither 
this observation nor the previous shoul~ be 
considered a fatal flaw. 

Indirect Aqueous Photodegradation 
ADEQUATE 

'rhe firm submitted a study conducted by ABC 
Laboratories for indirect aqueous photodegradation of 
the drug substance. The ~tudy submitted was stated as 
following TAD 3.10. 

In general, the laboratory followed acceptable 
procedures, explained all deviations and problems and 
met all reporting requirements. The study should 
therefore be considered adequate with the following 
notations. 

The firm failed to include a reference compound in 
their study. Since the study was for indirect 
photolysis in order to demonstrate that the 
compound does not persist indefinitely ln the 
environment, and the xenon <.re lamp calibration 
was checked before and ~fter the tests, the 
failure to include an actinometry study should not 
be considered fatal • 

. M_i.crobial Inhibition 
ADEQUATE 

The firm submitted a study conducted by ABC 
Laboratories for microbial gt'owth inhibition due to the 
drug substance. The study submitted was stated as 
following TAD 4.02. 

In general, the laboratory followed acceptable 
procedures, explained all deviations and problems and 
met all reporting requirements. The study should 
therefore be considered adequate. 

13 
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Acute Toxicity to Daphnia 
ADEQUATE 

'The firm submitted a study conducted by ABC 
Laboratories for acute toxicity of the druq substance 
to Daphn.ia magna. The study submitted was-stated as 
following TAD 4.08. 

In general, the laboratory followed acceptable 
procedures, explained all deviations and problen;s and 
met all reporting requirements. The study should 
therefore be considered adequate. 

Acute Toxicity to Bluegill 
ADEQUATE 

'fhe firm submitted a study conducted by ABC 
Laboratories for acute toxicity of the drug subst~nce 
to Bluegill (Lepomis macrochirus). The study submitted 
was stated as following TAD 4.11. 

In general, the laboratory followed acceptable 
procedures, explained all deviations and problems and 
met all reporting requirements. The study should 
therefore be considered adequate. 

Reviewed by: 

Glen Jon Smith 

Concurrence: 

Phillip G. Vi.ncent, Ph.D. ~G'i 10 \?... t-\"\ I..\ 

File: 20357E01.RGS/GJSBA#Ol 
1 • .. I 
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MEMORANDUM DEPARTMENT OP BEALT3 AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

DATE: April 12, 1994 

.,'OOD AND DRUG ADMINISTRATION 
CENTE~ FOR DRUG EVALUATION AND RESEARCH 

FROM: Glen Jon smith, HFD-102 

THROUGH: Phillip G. Vincent, Ph.D., 
Envircnmental AssessmenM Cffic:ar, HFD-1J2 

SUBJ~CT: Environrnental Ccncerns - NDA 20-357 Glucophage0 
(Metfornin Hydrochloride) Tahlet~, 500 r.ig, 850 mg. 

TO: Jahn Short, HFD-510 

'Ihe center has reviewed the environmental assessment for the 
subject ND.\. 

ACT!ON: I!lAOEQUATE 

Please transmit the following to the firm and copy HFD-102. 

Your environment~! assessment has been carefully reviewed. 
Please address the following deficiencies. 

, -. P.cgarding Item 4: 

A. 

B. 
.. 

D. 

E. 

F. 

Please revise the description of the proposed action tc 
includ~ th~t the requested approval was to manufacture, 
packaga and market the drug product. 

Please su~m .. t exact addrasscs tor each tacility locat~d 
in a foreign co'.ntry used tor the manu!acture of drug 

• • I substance or drug product. 

Please speciiy the container/closure systems for each 
dosage level of drug product. 

Please specify in detail the method of disposal for 
each co~ponent of the ~rug product (e.g. incineration 
of the container/closure system along with the drug 
product}. 

Please revise the description of the contract company 
used for the disposal of drug product to include the 
met·:od of disposal (e.g. drug produc:: separ.:ted from 
co·1to.iner/closure system p"."ior to incineration), 
identification of all applicable permits for disposal 



by permit number, issuing agent and expiration date 
along with documentation of contractual agreement with 
the firm. ~o ~ot submit entire copies of each contract 
o::- permit. 

2. Items 5 & 6: Please submit structures, CAS numbers or other 
information (e.g. tox1~ity ~ata, biodegradability data) 
regarding the impur.-ities and inactive ingredients. 

3. Items 6 through 15. Insuff icien.t information was submitted 
for t.hes1? items. You have therf!fore failed to comply with 
the regulations for these items per 21 CFR 25.Jla(a). 

You must prepare an Environmental Assessment (EA) for proposed 
actions to ap9rove a new drug application (NDA) using a format 
de3cribed in 21 CFR 25.Ji~ ~nless a categorical exclusi_o~ ap9lie~ 
as descri~ed in 21 C:R 25.24. To assist in the preparation of 
the E~, the Center for Drug Evaluation and Research provides 
below several suggestions: 

1. 

2. 

3. 

You should consult FDA to determine the correct forc3t 
for the EA and to discu~s t~e type of i~formation th3t 
may be necessary. It is p~rricularly important that 
you consul~ FDA before cond•1c' ... iru; any environmental 
tests to make sure that testing is really needed and, 
if so, that the right tests are done. 

Use FDA's Environmental Assessment Technical Handbook. 
Note the chapter entitled, "Step-by-Step Guidance for 
Preparing Environmental Assessments," which describes 
that environmental rev i. ~· .. • t:-!"OCr:>ss and e"'lcot~raties "':h~ 
use of existing information in precaring env1~on~ental 
assessments. The remaindPr cf the 'iandbook h:is 
protocols for va~ious tests used to predict the 
environmental icoact cf c~e~icals. Although vou arc 
cncoura~ed to follow these protocol~ if you do 
environmental testing, you may use other protocols if 
tncy are based en scientifically vali~atcd pethod3. 
Note however, that the liandbccl: ~rotocols reprcsc~t tto 

• ~ .I • • ' - ' ' 

m1n1num test1n~ and repnrt1n1 r0~u:rc~en~3 tor st·.d1es 
conducted as part of the environmental assessment. :~ 
an alternate protocol is used, sufficient informatio~ 
must be suLmitted to demonstrate that the alternate 
method is equivalent to or better than the 
corresponding method in the H<>ndbook. When 
e~vironmental tests arc necessary, the use of test­
scquencing procedures, Cdlled tiered testing, is 
recommended. 

~ddress fully all the items 1n tne applicable EA 
for~at. To ''add=ess f.~lly'' ~aan~: 

~. Do not leave a~v it~~s bian~. If vcu thi~k a 
particular iten1 is not ~p~lic~~le, p~a~iJe a 



statement to that effect and explain why it is not 
applicable. 

b. Provide a level of analysis commensurate with the 
potential for environmental impact. Use the Step­
by-Step for guidance. 

c. Support the claims and conclusions in your EA by 
providing relevant duta from sources such ~s the 
open scientific literature, databa$a~, or company 
files. Do not ma:'e claims that are not supported, 
or that are p~actically impossible to support. 
Publicly-;:ivailable documents may be incorporated 
by reference in the EA, provided that the pages or 
paragraph~ of the reference are specified in the 
E.Z.. so th:.'.::. the reader can easily find the 
referenced material. FJA recommends that you 
summarize the refe~enced information in the EA to 
help the re~der unaerstand the nature and 
significance of the referenced material. If 
extensive cross-referencing would be required, FD~ 
st.:ggests that you instead incorporate the 
environmental inforn.ation directly into the EA, 
either ir. the text of the EA or as an appendix to 
it. 1,n EA in which relevant information is 
directly incorporated may be easier to prepare and 
is likeiy to be easier to read. 

d. The submission of raw or unprocessed data (e.g. 
copies ot laboratory notebooks, chromatograms for 
quilntitative z~alysis, p?:"intouts !ror.1 d.'.!.talogge:::-s) 
il1 support of test:i.ng results is usually net 
necessary. It a protocol or test requires 
deta:::-3i~ing the average of a set of valuas, each 
ind:'..vidual ·1alue as well as th2 mean must be 
included i~ the test report. Plr3se refrain fron 
submitt:.ng unnecessary raw er unprocessed data 
unle~;s spcci f ically rsquested. 

• •,. I e. If your a:.3lysis indicates that there are 
uncertain~ies as to whethe- approval o~ your 
application will have environmental effects or 
whether potential environm1?ntal effects could be 
significant, state this and identify the 
uncertninties. contact FDA fo1· guidance as to ~1ow 
to pr•:>ceed in light of these uncertainties. 

4. Address the environmental impact at the production 
site(s) whether the product is manufactured in the 
Un~ted stat~s or in a foreign country. ::-DA's 
environmantal regulations require the Agency to 
consider the effect3 of its action3 abroad, 21 CfR 
~!5.50. 



Note that when submitting inf<Jrmation for production in 
foreign countrie3, you may find that it is more 
convenient to obtain a letter or letters from the 
appropriate ofticer(s) of the foreign government 
stating that ~he ~anufacture of the product(s) that is 
the subject of the application ha~ been evaluated by 
that government and that it meets t::.eir requirements 
for emissions and occupational controls. Provided that 
the letter(s) has some specificity about the drug 
substance and/or the drug product that would be 
manufactured under the NOA and the government's 
requirements, such a lett~r can b~ usea in lieu of the 
information requested in section ~ of the EA format. 
Note that the letters must include the names and 
signature3 of the appropriate officials, dates of 
signing and confir~ .tory se1ls or insig~ia where 
ap;licable. Letters written ;_n a la11guage other thar1 
English must be accompanied by a certified English 
translation. All document:;:; su0nitted must ')e clear and 
12gible. 

5. D~ not include confidE tial information in the EA, 
since the EA is publicly av~i~able, 21 CFR 25.20. 
Instead, sub:nit confidential information pertine:1t tc 
tne environ~ental review in a separate sccti~n of your 
application (as an appendix). However, you shoulc 
summarize confidential information to the exter.t 
possible in the EA. 

G. Keeo in mi~d that the EA nust be a coM~lete and 
ind:,,,pendent document that will enable the Agency to 
c:ecide wheth.er an er.viron!:iental impact statement (EIS) 
is necessary and that will per~it the public to 
und,~rstand tlle b..=.sis for th.:: Agency-' s decision. 

F:'..na.:ly, note thilt f;);\ is rec;:uir<;C. to ensure t.ia.t the 
ir ... ormation contained ir: an L~ i:; complete a:,r> accurate 
( ..,., ,~F' "5 'l(~') a~·• to .,_,..,.e ~~s'"iOn-"'b;l;+-v 'r··1· th~ .:..1- '- .&."\. •·· •'"'l ._., l•'- \.,.C..:.J\.. •~ t .'.:J..L ..L i1,,....l ~ -·' l.o.C 

scGne and content cf the EA or.CE it is acce~ted (40 CFR 
·1~·0~.5(b)). FDA th~rcfcre wil: carefully r~view.your 
ei, u. it !s no: ac:::c;'..iat2 for c:.:c::ir::ival. .n.n I.71 adequate 
for approval is one th~t contains sufficient 
information so that the Agency can determine whether 
the proposed action may significantly affect the 
quality of tlle hur.ian environment, 21 CFR 25.22(b). 

Endc.::sements: 

HFD-102/GJSrnith 



( 
cc: Original NOA 20-357 

EA File 20357.REV 
Division File/HFD-510 
Supervisory Chenist/HFD-510 

20357EOO.LGS/GJSEA#Ol 

F/T by GJS/-. . ~; -.,. 

... • .. I 



***SENSITIVE*** 

REVIE\.V 

OF 

ENVIRONMENTAL ASSESSMENT 

FOR 

l\TDA 20-357 

Glucophage@ 1~::iblets 

(Metformin Hydrochloride) 

HFD-510 RE\'IEW DIVISION 

CEN'r~R F!)P.. DRUG EV,<\LU.~TION AND RESE1~RCH 

HFD-102 

DATE COMPLETED 4/11/94 
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25.Jla Environmental assessment for proposed approvals of 
FDA-regulated products -- Format :_. 

(a) For proposed acticns to approve food or colo~ 
additives, drugs, biological products, animal 
drugs, and class III medical devices, and to 
affirm food substances as generally recognized as 
safe (GRAS), the applicant or petitioner shall 
prepare an env:.ronmental assessment in the 
following format: 

Environmental Assessment 

1. Date: October 1, 1992 

2 ." Va.me of applicant/petitioner: 

Lipha Phar!!\aceuticals, Inco:.:porated 

3. Address: 

Lipha Pharmaceuticals, Incorporated 
9 West 57t" Street 
New York, NY 10019-2701 

4. Description of the proposed action: Briefly describe 
the reque3ted approval; 

INADEQUATE 

The fjrn indicc.ted tha"':: the NDll. reauests aon!"oVul of 
the use of the drug as monotherapy; in con~~nction with 
diet, in patignts with non-insulin dependent diabetes 
mellitus (NIDDM) when hyperglycemia cannot be manaqed 
with dietary measures and exercise alone, rnd in 
car.junction with continued oral sulfonylurea therapy , 
diet and exercise, in NIDDM patients whose 
hyperglycemia is not or is no longer adequately 
-~o,ntrollej with sulf:)nylurea therapy, diet and 
excr:::ise. 

Note: The firm should revise the request to 
include the manufacture, packaging a11.d 
distribution of the drug product for the above 
indications. 

The drug substance will be manufactured at the firm's 
facility in Calais, France. A general description cf 
the location of the facility was submitted along with 

2 



the environmE:iltal settings ( Indus~rial park - zone 
Industrielle de Beau Marais - maritime plane/sandy 
soil) • 

The drug product will be mamJ.factured at the firm's 
facility in Hitchin, Hertfordshire, U.K. A general 
description of the location of the facility was 
submitted along with the environmental settings (sports 
facilities, light industry, retail business and private 
residence - c'.1alk based soil) -

The drug product will be packaged at the firm's two 
facilities in Letchworth., Hertfordshire, H.K. General 
descriptions of the locations were submitted along with 
the environmental settings (same as Hitchin facility). 

The firm should sub~it e~act addres~es for each 
facility located in a foreign country. 

The drug product is intended for use throughout the US. 
All rejected or returned p=oducts are to be incir:erated 
o.t:-site by: 

1 •.. I 

Rollins Environmental Services (N.J.) Inc. 
Route 322 B:idgeport, N~ 08014 
EPA ID No. NJD 05~ 288 239 

l. Since the rejected or returned materials ara 
final drug product, the firm should specify 
the container/closure system. 

2. The oethod of disposal for the 
container/clo~ure syste~ and the actual drug 
product should be defined for the specif ia 
compone~t-.• 

3. Evidenc~ of a contractual agreement, along 
vith any restrictions ~= ex~iration dating 
should be s~bmitted in support of the U3e of 
the outside company. 

5. Identification of chemical substa,~ces that are the 
subject 0£ the proposed action: 

INADEQUATE 

Name: Metforrnin Hydrochlo:cide 

Chemical Nam~: Irnidodicarbonimidic diamide, N,N­
dimethyl-, hydrochloride 

CAS Rcgi3tration NumbE~: 657-24-9 (base) 
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Molecular Weight: J65.63 

Molecular Formula: C4H12ClN5 

Structural Formula: 

H C NH NH 3

""" II II N~C~NH~-C~NH . HCI 
/ 2 

H3 C 

Physical Description: 

Additives: None listed. 

Irn_Jurities: None listed. 

Small white crystals, odorless· 
or with a faint amine odor. 

The firm should S\'l>mit a list of all potential 
impurities and associated data where available. 

A MSL'S for the druCJ substance was submitted in Appendix 
6. 

6. Introduction of suj>stances into the environment: For 
the site(s} of producLion: 

.. 

INADEQUATE 

The firm submittej lists of chemicals used in the 
rnanufactun:~ of the drug substance (;\ppendix 2) and the 
drug product (Appendix 3). CAS Reqistration Numbers 
for ea::h che:nical •:ere not. included in the lists. 

The firm sut~itted ceneral descriptions of air, liquid 
•,. I -
and solid controls for each o~ the manufacturing 
facilities. The descriptions failed to contain 
sufficient detail to determine the adequacy of the 
controls. Note, however, that all manufacturing takes 
place in either the United ~ingdom or in France. 
Adequate certification of compliance may take the place 
of detailed environmental controls descriptions. 

The firm submitted a copy of the agreement the Lord 
Mayor of Calais, France, to resr.~ve any problems 
associated with was:.e disposal at: the Calais facility,\ 
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along with copies of applicable environmental and 
safety regulations (Appendix 4). A draft of guidelines 
tor the ~K was submitted in Appendix 5. 

The fir~ must submit formal statements o! compliance 
from the fo::-·aign governments involved. Note that the 
citations; must be product specific where possible, 
must clearly exhibit the name, title and signature of 
the authority, oust indicate the effects (or lack of) 
of production on the state of compliance and include 
English translations where applicable. 

The firm submitted MEEC calculations assuming the use 
of 240 grams of drug substance per day (0.05% of the 
population, 2COO rag p~r day) at the end of five years 
in the U.S. Note that this results in a total amount 
::if S7,60C kg per year in the U.S. The calculation is 
in general accc~table, although the value may b~ high 
since 100 gallons waste water per day (2.5 x 10 ppm) 
wa~ assumed instead of the standard 150 0allons (1.7 x 
10-~ ppra). -

EEC values a:-id potential emis!;ions due to disposal were 
not included in the calculations. 

7. Fate of emitted substances in the enviroru;Jent: .Predict 
environmental concentrations of and exposu;es to 
substances entexing the environment as a consequence 
(direct or indiract) of the use and/or disposal of the 
products af!ected by the action for the following 
environ:::iental compartments, ;~r.cluding co_'lsideration of 
the major cn·.rir::>nmental tran!>port and transformation 
processes involved: 

8. -

INA:::lEQUATE 

The firm indicated that the drug substance is 
essentially n~,-bicdegradabla and that over 80% is 
excreted unchanged in the urine within the first 24 

"nciurs. No otr.er information or supporting data was 
submitted. 

Environmental ef.fects of released substances: Give11 the 
information developed on the introduction (item 6) and 
fate (item 7) of substances which would be released as 
a consequence of the use and/or disposal of the 
products affected by the action, 

INADEQUATE 

5 



The firm submitted results of t.oxicity studies (LD50) 
for mice, rats rabbits and dogs (p. 03 000779) and a 
summary cf c~ronic toxicity studies (Appendix 7). 

The firm failed to submit any environmental effects 
testing results for the drug substanc9 ~r proauc~. 

9. Use of resources and enez·gy: 

INADEQOA'l'E 

The firm indicated that anticipated energy commitment 
for the production of additional bulk drug substance in 
France and the drug prod~ct in the U.K. will he nominal 
since production will occur at existing facilities. 
The add:tional drug product volume manufacture wi!l not -
utilize r~sources and energy in the U.S. 

The firm should supply calculated/estimated valuei1 
showing t~e increase in energy use resulting from the 
increase in production due to the u.s. m.,rket. 

10. ~itigation measures: Descr!.be measures taken to .;1vo.id 
Oi mitigate potential adverse environmental impacts 
associated with the propc.scd action. 

.. 

The firm indicated that both drug ~ubstance ar.d drug 
product are manufactured under highly regulated and 
controlled conditions, and that ~itigation measures for 
liciting a~d containing waste are employed to the 
qreatcst possible extent. The firm a:so stated t~at 
there are n~ kn~wn technologies that would furthe: 
reduce or control waste. 

Final disposition on mitigating ~~asure3 will dep~r.d on 
adequate su~miss•on of information for Items 6 - a. 
Note that the firm does not appear to understand that 
mitigation in the EA is for products/processe!' wl>.ich 
may have significant emi~sion/fate/effect con~ition3 
'as'ftociated with them which can be "mitigated." 

11. Alternatives to the proposed action: If r:JOtential 
adverse enviro1J111~ntal impacts have been identified for 
t;he proposed action, 

The firm indicated that there are no alternative 
synthesis, manufacturing or control measures applicable 
to the drug substance or product. 

6 



The firm does not appear to understand that the 
alternatives to lie presented are dependent upon 
potential adverse environmental impacts. Final 
disposition will depend upon the demons~rated need for 
mitigation and/or alternatives. 

12. List of preparers: Those persons preparing the 
assessment together with their qualifications 
(expertise, experience, professional disciplines) shall 
be listed. Persons and agencies consulted shall also be 
listed. 

INADEQUATE 

The firm submitted two Lames for the preparers wit~out 
any information rega=ding their qualifications, titles 
or positions with the firm. Note that the tit:~s and 
positions with the fi=r- are shoW'n on the followir.g 
Certification sheet. 

13. Certifi-:-ation: The under.c;igned offi.cial certifies tha': 
the information presented is ti-ue, accurate, and 
comp!.ete to the best of the kr.owle~gc of the firm ?r 
agency responsible for p.:eparation of the environm9ntal 
assessment. 

The certificatior. statef.'.er.t was consistent with 
regulations and was signed en: 

June 17, 1993 

by: 

Bruce Godd3.rd, Dirocco:, Regulatory and 
Compliance, and 

Barbara H. Neil, Ph.D., Director, Science and 
'l'cchnology . 

. !?~t:e~::lI'.CCS: ~ist 
material. ~epics 
available should 

INADEQUATE 

Co~p1~t~ c~~~~;on~ ~or -- ~- - ~~a~~ ~ ~ -

of rc.fcrenccd articles 
be attached. 

a.Il rcfcrcr.cccl 
net generall:r· 

The firm failed to su'·mit a complete list of citations 
for all reference materials. 

7 



15. Appendices: 

INADEQU;\T~ 

No data summary charts or test protocols were 
submitted. 

Comments 

:<cviewt.J by: 

concurrence: 

1. The firm sub~ittcd ~he enviroru::ental 
assess~ent as a subsection of the NDA and 
failed to sUbmit it as a stand-alone 
document. 

2. 

3. 

The firm !ailed to s~pply a public copy o~ 
the assessme:it. 

~he firm failed to indicate what information 
in the 3~ission was confidential. 

. ·~ -

Glen Jon Smith 

Phillip G. Vincent, Ph.D. 

Fil2: 20357EOO.RGS/G.JSEA#Ol 

.. •,. I 
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MICROBIOLOGY REVIEW 

Not Applicable Because This Is 

A Tablet Formulation 
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VIA FEDERAL EXPRESS, #2229359521 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Admimstration 
CDER, HFD-510 
Attention; Document Control Room #14B-30 
5600 Fishers Lane 
llockvillc, MD 208!:>/ 

Attention: Solomon Sobel, M.0., Director 
u:vi:;1vn of Metabolism and Endocrine Drug Produc;t::. 

Aug. 31. 1994 
#29-94 

Reference: NOA #20..357 Me11ormln HCI Oral/Amendment #29 
Part A. Oran Proposal for a Phase IV Safety Study; 
Part B. Overview of Proposed Education Program 

Dear Dr. Sobel: 

Reference is made to our Now Drug Appli<:ation for Mctformm Hydrochloride Oral (#20·357), 
submitted to the FDA on September 29, 1993. 

In response to your lcnr.r to us, dated June 29, 1994, the current amendment consL'lts of two 
parts, .flS fs:)Jlqws: (Part A) a DllAFT proposal fOI' a Phase IV Safely Study for Glucophagc• 

· (metformin hydrochloride) and (Part B) an overview or a proposed eduqtlon program tor 
Glucophagc, to be initiated post-approval. 

In developing the DRAFT propoe;al for a PhasA !V Safety Study, we have given serious thought 
to the issues raised in your letter and h•~llcve that the proposal for a prospective, randomized, 
controlled (metf•'.ll'ITlln vs. "!Jsual caret") sir 1plilied dinical trial involving 10,000 patients with NIDOM 
is the most apprJprio.tr ap~roach to roso 'ving tha pot~ntial public health Issues. As noted herein, 
tho proposed t1ial will particularly foctia on detection, confirmation, and evaluation of the 
incidence of lac.1ic acidosis. lltc key o.1tcome will be hospitalization~ J.!ld deaths due to lactic 
acidosis, althougn all causa mortality and hospitalization rates wi:l i:;l'\u be exnmi:~ed. 

E:ach of tho fiv~,. study design Issues that were raised in your h:tter of June 29, 1 !.IU4 

(repwsentativ..,n. •<:s, confounding, power, validatioo and timeliness) have been carefully 
com;idercd and arc addre&atid in the proposal (see Part A, Pages 13-18, Iii. Qiscussion o/ Vr.Jtt 
Proposan. · 
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08/18/84 11: 31 U212 755 5425 

rl..lud and Drug Administration 
CDER, HFD-510 
Attention: Document Control Room 11148-30 

Ll PllA PllARJl • NY 

Aug.31, 1994 
#29-94 
Page 2 

Ar. suggested in your letter, this proposal is being submitted for vour initial review and response, 
prior to developing an actual detailed protocol. We would like to accept the OMsion's offer to 
meet with us, along with c.ur colleagues tram BristOl-Myers Squibb, to disci ·~s this design turther, 
prior to the official submission of a final protocol. 

111 addition to the Phase IV Safely Study proposal, this amendment provides an overview of the 
tyPe of medical education program envisioned by Bristol-Myers Squibb (OMS), relativo to 
Glt1cophage (Part B). As indicated, this muttl-faceted program, directed toward physicians, 
phannacists, diabetes educators and other health professionals, will include an emphasis on 
lactic acidosis, primarily from the perspective of prnventing its occurrence through education 
about the ap;nopriate use of Ghtcophage, This program and the nature of the communications 
will be developed, in part, through collaboration with various professional organizations, such as 
the American Diabetes Association and tho Amorican Association of Diabetes Educators. 

We look forward to your response on both parts ol this amendment. I will follow up with Capt. 
John Short to determine a mutUally convenient time for the meeting to dlscuas thhs Phase IV 
program. 

For your convenience, three copies (one ARCHIVAL and two CLINICAL) cf this letter and the 
amendment are provided. 

Sincerely yours, 

PHARMACEUTICALS, INC. .. . ... 

( 1 Archival Copy, 2 Clinical C.:>pies) 

GLD/AMG 
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HAND CARRIED 

Focd ar:id Drug Administration 
Center for Drug Evaluation and Research 
Central Document Room 
Park Building, Room 214 
12420 Parklawn Drive 
Rockville, MD 20852 

Reference: 

Gentlemen: 

September 29, 1993 

, . i· 
r' 

.. ,\ 
.·, 

IND Metformin HCI Oral 
NEW DRUG APPLICATION 
NOA #20-357 !Preassigned Number) 

Reference is made to our Notice of Claimed lnvestigational Exemption for a New Drug for 
Metformin. IND Submitted herewith is the Ntw Drug Application for this drug, The 
preassigned l\~DA r.umber is 20-357. Request is hereby submitted for an e;:paditious review and 
approval. 

For ease of review, we have placed a listing cf the volumes containr~d !:i the AHCHIVA!... and 
REVIEWER ccpies under Attachment I. Please nc:e that the ciinical report volumes contair.ed 
in Item 8 are provided in full and intact, as presented in !tern 8, in Item 10 for the STATISTICAL 
review copy, By prior agreement with Captain .:ohn Short, tiowever, the Final Study Reports in 
Item 8 a1e rf?ter,enced in Item 10 cf the ARCHIVAL copy. 

Note that Items 7 (M1crol.Jiology) and 14 (Patent Certification) are not applicable to this NOA Item 
13 (Paten! Information) is attached to the application form in Volume 1.1. 

Upha Pharmaceuticals, Inc. herahy requests for Metformin the five-year post-approval exclusivity 
period provided for uo:der sections 505 (c) (3) (D) (ii) and 505 0) (4) J(D) (ii) of the Federal Food, 
Drug, and Cosmetic Act on the y;c~'1<i that neither Metformin's active ingredient, nor any ester 
or salt of that active ingredient, has been app1c'Jed in any other application submitted under 
section 505 (b} of the Act. 

Lipha Pharmaceuticals. Inc. did net and wi!I not use in any capacity tho services cf any person 
debarred under section 306 L'. the Act iri connection with this application. 



Food and Drug Administration 
Center for Drug Evaluation and Research 

Septembe· 29, 1993 
Page 2 

For your information. a checl< in the amount of . representir.9 of the 21p;::licat1cn 
tee for the Metformin NOA (inc!!Jding clinical data) has already been submitted with cur letter 
#082 dated September 23, 1993 (see Attachment II). 

A letter of authorization from our parent company, Lyonnaise lndustrielle Pharmaceutique (LIPHA. 
S.A.), appears as Attachment Ill. The contact person at Lipha Pharmaceuticals, Inc. is the 
undersigned. Should tht<re t.e any questions, please ca!I me at (212) 223-1332. 

Sincerely, 

GLD/eg 

Letter and Attachments in Triplicate 

... . ... 



Memorandum 
November 29,1994 
To:the File NOA I 20-357 
From: Solomon Sobel M.D. 
Endocrine Drug Products 
Subject: Approval of NDA 

NOV 2 9 199.t 

Metformin Tablets (Glucophage) 
Director of Division of Metabolism 
,h·' K,\-~.1--{,~ 1/-J..'1 - '7 

The NOA reRl;.s on 2 clinical studies: 

and 

1. study Ho. 17-1D-1023a A double-blind, placebo controlled, 
randomized parallel group, multi-center study in obese, type II 
NIDDM patients who are not adequately controlled with diet alone. 
2.stu4y Mo. 87-ZD-60231 A double -blind, placebo-controlled 
random~zed parallel group multi-center study to compare metformin 
alone to metformin in combination with glyburide and to glyburide 
alone in the control of obese type II NIDDM patients who are not 
well controlled at the maximum dose of a first or second 
generation sulfonylurea. 
In the first study (lD) 289 patients were randomized and 217 
patients completed the study which had a 6 month pericd of 
treatment (after a prebaseline phase of 2 months and a dose 
titration phase of 5 weeks) 
Metformin therapy was associated with a clinically significant 
drop in fasting plasma glucose (53 mg/dL) and of HbAlc (1.4\). 
There were small favorable effects on blood lipids (total 
cholesterol,LDL and triglycerides;there was no significant effect 
on HDL). 
Fasting insulin levels were not decreased Ly metformin; the 2 
hour post glucose load insulin response increased significantly 
with metformin. 
GI symptoms (nausea and diarrhea} w~re significantly greater in 
the metformin group. 
No cases of lactic acidosis were seen. Serum lactate levels did 
not change in the metformin group compared to the placebo group,. 
A significant decrease in serum vitamin Bl2 levels was noted. No 
cases of megaloblastic anemia developed. 
In the second study (20), 632 patientn were randomized: 
210 to .j)let!o.rmin 
209 to glyburide 
213 to the combination metformin/glyburide. 
157,174a~d 192 patients in the respective groups completed the 
study which had a six month treatment phase (there was a 1 month 
pre-enrollment phase and a five week titration phase) 
The changes in the fasting plasma glucose in the respective 
groups in mg/dL wet·e -0.9,+13.7 and -63.5. 
HbAlc similarly showed the best effects in the combination group 
(-0.4 +0,2 and -1.7 %) 
Again the very modest beneficial effect on blood lipids was 
noted. 



In thia study a decrease in fasting insulin levels was noted (­
s.o, -0.2 and -1.1 micro IU/ml) reflecting a puta~ively 
beneficial effect f.\ll insulin sensitivity. 
The 2 hour post-glm:ose load insulin levels were -4.5,+J ,1 and 
+4.8 micro IU/ml 
This may be interpreted as showing a persistent effect of the 
sulfonylurea in inducing insulin secretion anct perhaps an 
increase insulin sensitivity in patients who are at their maximal 
insulin secretion capacity (after secondary failure on 
sulfonylurea). These results are at variance with those seen in 
study 10. 
The aost proainent side effects were gastrointeutinal adverse 
reactions to aetformin •. Adverse effects on serum vitamin 812 
levels were again noted. 
There were no instances of lactic acidosis. A slight non 
significant trend in increasing serum lactate levels was noted in 
the the metformin containing groups. 
On the pasis of the above described studies a treatment IND was 
granted in April of 1993 under (87-20 -6023) 

Current issues surrounding the NOA approval: 
1. Lactic acidosis and other safety copsiderations. 
There are a number of reasons to believe that metformin is 
different from phenformin in its propensity to cause lactic 
acidosis. 
Ph~rmacokinetic, metabolic and epidemiologic distinguishing 
characteristics have been presented to support the contention 
that metformin is a safer drug than phenformin. 
Phenformin is metabolized by the liver; metformin is excreted 
l·nchanged in the urine. 
There are differences of effect on pyruvate dehydrogenase. 
The reported incidence of lactic acidosis ic one eighth that of 
phenformin. 
The adverse reaction profile of metformin shows a high incidence 
of gastrointestir.al intolerance. However, pateints have continued 
in the face of some GI intolerance without evident serious 
consequences. 
There is a definite advers~ effect on the level of vitdmin 812 
in the serum. However,the degree of decrease is mot enough to 
cause megaloblastic anemia or neuropathy •• 

1 • 1 t 

2. The issue of proper dose ranging was addresso4 at the advisory 
committee, 
There wa~ no clear dose ranging performed during the clinical 
studies. However, the mode of administration of this drug will be 
by titration starting from low doses. Response in fasting blood 
glucose will guide the titration. The low dose starting approach 
is also dictated by the need to ~void gastrointestinal 
complaints. There is amelioration ot the frequency of this 
adverse effect by slow increase in dose. 
The advisory committee recommended a phase 4 ~tudy to establish 
dose response based on appropriate time periods to allow for the 



stabilization of blood glucose response. This will be one of the 
conditions of approval. 

3, A pb111 4 1ydy will bt ptrforiped to further define tbe safety 
of the drug, 

A protocol has been submitted. This will require further 
discussion. The Division believes a one year rather than the 
proposed 6 month duration is preferable. The study will include 
10,000 pa.tients; 8000 will be on metformin and 2000 will be on 
other forms of therapy for type 2 diabetes. 

4, Deaths in tbt attforain 1tudit1 were analyzed by tht medical 
officer. Dr. Ipnerfitld yho congluded that there were 
1iqpificantly aore deaths in those patients treated with 
metforipin. 
Subsequently,this issue was reanalyzed by Dr. Bruce Stadel 
(epidemiologist) with the assistance of Mr. Dan Marticello 
(stati~titian) and myself. 
I concluded that the analysis of deaths that Dr. Innerfield 
performed is problematic. 
During the 6 mos of controlled study (2D) there was one death in 
the metformin group. 
In the open extension (lC) during which all patients receive M or 
M/G there were six deaths; 2 were in the original metformin group 
and 4 in the original M/G group • 
The open extension also included patients from the lD study. 
These were relatively healthy patients who were not sulfonylurea 
failures. No deaths occurred in the M patients from this cohort. 
It is incorrect to use an intention to treat analysis( based on 
th& 20 randomization) in the open extension. The blind had been 
broken and patients from various sources had been merged. 
lC is a separate study with all patients receiving M or M/G. 
Even if one were to permit the intention to treat approach using 
20 randomiztion with each group maintaining its original 
assignment through the extension period we have the following 
result: 
M group had 3 deaths 
M/G had 4 deaths 
G group had O deaths. 
It is incorrect to combine M and M/G . To do so would be to give 
the pr~sence of metformin in any regimen a greater risk 
potent~al~~ 1 priori). Each group must be handled separately • With 
7 deaths (assuming equality of exposure)* each group would have 
th f 11 . t d d b d d th e 0 ow1na exoec e an o serve ea s. 

original assiqnment exoected deaths observed deaths 

metformim 2.3 3 

metf ormin/glyburide 2.3 4 

qlvburide 2.3 0 
*ad)ustment for exposure would yield more expected deaths in the 

M and M/G groups. We can consider the chance for death as 



dependent on the time the patient is observed. It could be argued 
that had the patients remained on glyburide during the period of 
open extension the result for that group w.:>uld have been worse 
than that which occurred on switching to M or M/G. We have no way 
of kno~ing how may deaths would have occurred in the original G 
··roun lf that qrouo had remained on G. 

original assignment randomized completed 6 entered 
months open 

extension 

Metformin 210 157 132 

Metformin/Glvburide 209 192 168 

Glvbcride 213 174 142 

ori9i~al assignment treatment during treatment during 
blinded study for 6 open extension 
months 

Metf ormin Metf ormin metf ormin or 
metformin/qlyburide 

Metformin/Glyburide metformin/glyburide metf ormin or 
metformin/qlvburide 

Glyburide glyburide metformin or 
metformin/ql,rburide 

The above exposure periods gives metformin and even more so 
metformin/glyburide a qreater chance of "causing" deaths; 
glyburide (given as sole therapy)is "protected from" causinq 
deaths by not having been given for the time period of the open 
extension. 
Or. Stadel 's memorandum e!ppears eJ sewhere in the NOA approv.:1 l 
volumes. 
We differ from the conclusion of Dr. Innerfield. 
We believe that there is little or no evidence for more deaths in 
the metformin treated patients. 

C:onclusiops: 
1.Tb8 I>ivi1ion recommepds app1~oval of the NDA for metforain. 
2 .There aro clear reasons for distinaui_~sbinq this drug fr211 
pbenformip ip regard to the pr<',pensity for producipq ~ 
acido1i1.. 
3.Tbt drug app1ar1 to b.LJufficitntly saft to warrant approval:. 
n.t. btptfit1 of iaproytd qluco111 qoptr·ol 11~e9ially in patient• 
who bavt failtd op 1ulfopylurea tbtrapy outweigh the deaopatrate,4 
ri1k1, 
3. Phase 4 co•pitatnts ipclude a larqe study to further dtfipt 
safety apd also a dost rapqipq ..a:tudy, 
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VIA FAX and FEDERAL EXPRESS 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
Center for Drugs and Biologics, HF0-510 
Attention: Document Control Room #148-03 
5600 Fishers LBne 
Rockville,. MD 20857 

Attention: Solomon Sobol, M.D., D1mctor 
Division of Metabolism and Endocrine Drug Products 

December 16, 1994 
#36-94 

Reference: NDA #20-357 Mcttormm t-tCI Oral 
Amondrnent #36/USAN Listing 

Dear Or. Sobol: 

llefcmnce is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted lo the FDA on September 29, 1993. 

In accordance with a telephone conversation between Dr. Xavier Ysem and Mr. Bruco Goddard 
on December 16, 1994, we wlll submit a formal requ65t tu include "mollormin hydrochloride" as 
a separate name in the USP Dictionary of USAN and lntomatlonal Drug Namos. 

Should you have any questions regarding this submission or if additional information is required. 
ploasc advise. 

Sincerely, 

UPHA PHAHMACEUllCALS, INC. 
1 • 1 I 

././ /J.· 
-~~ c es.:>~-"4: 
Gerard L Daniel, M.D. · · 
Chairman, President & 
Chief Executive Officer 

1 Archival Copy, 2 Chemistry copies 
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NDA 20-357 

Lipha Pharmaceuticals Inc. 
Attention: Gerard L Daniel, M.D. 
Chairman, President lk Chief Executive Officer 
9 West 57th Street, Suite 3825 

JJN 2 9 1994 

New York, NY 10019-2701 

Dear Dr. Daniel: 

Please refer to your pending September 29, 1993, new drug application submitted under 
section SOS(b) of the Federal Food, Drug, and Cosmetic Act for Glucophagc (mctformin 
hydrochloride) 500 and 850 mg Tablets. 

We have not yet completed the review of this application, but we do have comments rcgardicg 
Phase 4 commitments. We note that your communication dated May 27, 1994, contains a 
draft Phase 4 dose-ranging study for our consideration. We have reviewed that proposal and 
find it acceptable. The following comments relate to an additional Phase 4 study commitmCllt, 
which should be a condition of approval of this NDA. 

It is important that a Phase 4 study be conducted to define better the safety of mctformin 
therapy in the treatment of Type II Diabetes Mcllitus under the conditions of medical c:arc 
that arc generally prevalent in the United States. Upha may wi.'h to include other outcomes 
in the study, but total mortality risk is the endpoint which would appear to be most amenable 
to analysis. 

Accordingly, the Division requests that you submit a written proposal for a study designed to 
meet the above requirement. Upon receipt of such a propos'1, the Division intends to: 

.. • .. I 

3} 

4) 

solicit written review of the proposal by an ad hoc panel of experts; 

provide the written reviews to Upha, requesting that you respond with 
clarification or revision of the proposal; · 

solicit written review of the clarifications and/or revisions of the proposal, by 
the ad hoc panel referred to above; and 

make a final determination that the proposal is either •satisfactory" or 
"unsatisfactory" to meet the Division's requirement that the study be designed 
adequately to examine one or more clinically meaningful outcomes. 

It is not the intent of the Division, prior to receipt and review of your proposal, to ~pccify ~c 
design, data resources, data collection procedures, or methods of analysis for a study that will 
be "satisfactory• to meet the requirement for risk evaluation of mctformin. However, the 
Division does anticipate that a "satisfactory" protocol will address the following issues; 



NDA 20-357 Page 2 

1) Representativeness. The study population should be rcprescutative, to the 
extent feasible, of Type II diabetics in the U.S. who arc candidates for 
metfonnin treatment. 

2) Confounding. The study should be designed to prevent possible confounding 
by factors, such as disease severity, which may be related to both the likelihood 
that metfonnin is considered to be the "drug of choice" and to the risk of dying 
or some other outcome during the study. 

3) Power. 1be study should have adequate power to detect small differences in the 
relative risk of death or other relevant outcome(s), for metformin compared to 
the other concurrently-available treatments for Type II Diabetes Mellitus. 

4) Validation .. The study sho•,;l·! incorporate explicit and thorough procedures for 
verifying both the eligibility of participating patients and the data rollected. 

5) Timeliness. The study should be designed and conducted in a timely manner. 

If you wish, we would be pleased to discuss the design of such a protocol prior to the official 
submission of a final protocol to your IND. 

Please refer to the followir..g documents as they pertain to the above discussion: 

1) 

2) 

.. 

Proceedings of the Endocrinologic and Mct.abolic Drugs Advisory Committee 
mecti..ig held March 18, 1994. 

Iuterofficc monorandum dated January 27, 1994, from Dr. Bruce Stadel 
(enclosed), which was sent to the Elie M Advi1ory Committee prior to the 

'~ meeting of March 18, 1994. 

It is advisable that you submit a preliminary profoc l outline as soon as possible in order to 
achiev1~ a clear and mutual understanding of the '.:ommitruent on which an approval of this 
appli.:ation will be contingent. 

We also request that you consider measures which would minimize the occurrence of lact.1c 
acidosis and enhance the early diagnosis and prompt reporting of th.is condition in metform.in­
trcatcd patients. Such measures might include targeted physician education programs, hospital 
emergency department advertisements, collaboration with variow professional organizations 
(e.g., American Diabetes Association, American College of Physicians, American College of 
Emergency Physicians), patient infom1:1tion, a"'.! :,1ghlighte•1 messages in all promotional 
material. Because NDA approval may also be conditioned on the use of one or more such 
measures during metfonnin's marketing, we urge you to submit a propos,il which tentatively 
could be aa:cpted prior to fiJJal regulatory action. 
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NDA 20-357 

If you have any questions, please contact: 

Mr. John Short 
Consumew Safety Offiur 
301-443-3510 

Enclosure: 

Sincerely yours, 

J/J b - d.-1 ~ ~ i 
Solomon Sobel, M.D. 
Director 
Division of Metabolism and 

Endocrine Drug Products (HFD-510) 
Center for Drug Evaluation and Research 

Interoffice Memorandum from Dr. Bruce Stadel Dated January 27, 1?94 

cc: NDA Arch 
HFD-510 
HFC-130/JAllen 
HFD-80 
HFD-240 
HFD-510/BSudd, JGueriguian, Rlnnerficld, AFlcming 
HFD-511 /JShort 6/ i /94/ft/js/ 6/29 /94 \N20357IR.3 JS 
Concurrence: BStadcl 6/1, AFlcming 6/16/94 
Revised as per Dr. Fleming's commcnu - 6/16/94 
Revised as per Dr. Sobcl's comments - 6/27/94 

•conhltrcncc: BStadd, AFlcming 6/28/94 

INFORMATION REQUEST ()rl4..f: 
. () '{"~{Iii 

v 

Page 3 

._ 
•• 



NDA 20-357 

Lipha Pharmaceuticals Inc. 
Attention: Gerard L Danie!, M.D. 
Chairman, President & Chid Executive Officer 
9 West 57th Street, Suite 3815 
New Y.ork, NY 10019-2701 

Dear Dr. Daniel: 

JUN 2 9 l99A 

Please refer to your pending September 29, 1993, new drug application submitted under 
~cction 50~{!·) of the Fcdcr:i.I Food, Drug, and Cosmetic Act for Glucophagc (mctfomun 
hydrochloride) 500 and 850 mg Tablets. 

We have not yet completed the review of this application, bu.t we do have comments regarding 
Phase 4 commitments. We note that your communication <Uted May 27, 1994, contains a 
draft Phase 4 dose-ranging study for our consideration. We have reviewed that proposal and 
find it acceptable. The following comments rdatc to an additional Phase 4 study commitment, 
which should be a condition of approval of this NDA. 

It is important that a Phase 4 study be condu.:tcd to define better the safety of metfonnin 
therapy in the treatment of Type II Diabetes Mellitus under the conditions of medical cue 
th:it arc generally prevalent in the United States. Lipha may wish to include othc.:r outcomes 
in the study, hut total mortality risk is the endpoint wbicl1 would appear to be most amenable 
to an:ilysis. 

Accordingly, the Division requests th:it you submit a written propos:il for a study designed to 
meet the :ibovc requirement. Upon receipt oi such 2 proposal, the Division intends to: 

.. • .. I 

1) ~olicit written review oi the proposal by an ad hoc panel of experts; 

. 2) provide: the written reviews to Llpha, requesting that you respond with 
darification or revision of the proposal; 

J) $Olicit written review of the clarificatio·11s and/or revisions of the proposal, by 
the ad hoc panel referred to above; and 

4) make a fin:il determination that the propos:il is either "satis!ictory" or 
"umatisfactory" to meet the Division's requirement that the study be designed 
:tdequatcly to examine one ur more dinically meaningful outcomes. 

It is not 'h-- intent of the Division, prior to re~cipt and n:view of your proposal, to spi:cify the 
design, c..l.ua resources, dau collection procedures, or methods of analysis for a study that will 
be ·satisfa~-iory" to meet the requirement for risk evaluation of mctformin, However, the 
Division docs anticipate that a "satisfactory" pro1.ocol will addrc:sa the following issues: 



NDA 20-357 Pai;c 2 

1) Rq>rcsmtativcncss. The: study population should be rc:prcscntativc, to the 
~xtcnt feasible, of Type II diabetic.s in the U.S. who arc candidates for 
mctfonnin treatment. 

2) Confounding. The !tudy should be designed lo prevent possible -~'lnfounding 
by factors, such as disca.~c severity, which may be related to both the !ikclihood 
that mer.formin is considered to be the • Jrug of choice" and to the risk of dying 

• or somi: other outcome during the study. 

• 
3) J'ower .. 1be study s~;iould have adequate power to detect small differences in the 

t-dativc risk of death or other relevant outcomc(s), for metformin compared to 
the of.her concurrcntly-1vailablc treatments for Type II Diabetes Mellitus. 

4) YJldation. The study should inc..·rpo~t:: "'Xplicit and thorough procedures for 
•1c:rifying both the eligibility of participatir,g patients and the data eollcctcd. 

!>} Timeliness. The study should be designed and conducted in a timdy manner. 

If you wl$h, we would be pleased to discuss the design of such a protocol prior to the official 
submission of a fin:U protocol to your IND. 

Please refer to the following documents as thc:y pertain to the above discussion: 

1) 

2) 

• 

Proc«dings of the Endocrinologic and Metabolic Drugs Advisory Committee 
meeting held Mardi 18, 1994. 

Interoffice memorandum dated January 27, 1994, from Dr. Bruce Stadel 
(cnclosc:d), which was sent to the E & M Advi$ory Committee prior to the 

.• r.,tccting of March 18, 1994 . 

It is :idvisable that you submit a preliminary protocol outline as soor.. as possible in order to 
achieve a clear and mutual understanding of the commitment on which an approval of this 
application will be contingent. 

We also request that you consider measures which would minimize the occurrence of lactic 
acidosis and enhance the early diagnosis and prompt reporting of this condition in mctformin­
trcated patients. Such measures might include targeted physician education programs, hospital 
emergency department advertisements, colbbor:i.tion with various professional organizations 
(<'.g., American Diabcles Asso.:iatinn, Ame· · .. , 1 '.ol!ci:c of Physician5, A•neri1:an College of 
Emcq~eP.~")' Phy,icians), patient infonnatio- · ~ 1,i~hli~hted messages in all promotional 
m.lterial. Became NOA approval m;iy aho .>c ,011<lllloned on the use of one Cir more such 
measures during metfonnin's nurket~ng, w · · n:c '•>U to submit a propos;il which tentath·cly 
could be accepted prior to final regulatory :i.:uon. 
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If you have any questions, please contact: 

Mr. John Short 
Consumer S:ifcly Oilic::r 
301-443-3510 

Since:cly yours, 

j<J L - J- ~ ~ 1 /-
Solomon Sobel, M.D. 
Director 
Division of Metabolism and 

Endocrine Drug Products (HFD-510) 
Center for Drug Evaluation :md Rcse<irch 

Enclosure: 
Interoffice Memorandum from Dr. Bruce Sudcl Daterl January 27, 1~94 

cc: NDA Arch 
HFD-510 
l IFC-130/J Allen 
IIFD-80 
HFD-240 
l IFD-510/BSudcl, JGueriguian, Rlnncrficld, AFlcming 
l IFD-511 /]Short 6/1 /94/ft/js/6/29/94 \N203571R.3JS 
Concurrence: BStadcl 6/1, AFlcming 6/16/94 
Revised as per Dr. Fleming's comments - 6/16/94 
R.cvisc<l as per Dr. Sobcl's comments - 6/27 /94 
Concurrence: BStadcl, AFkming 6/28/'N . . , ' 

INFOKMATIUN H.F(.'IUEST ·~· • < 
I .,._ f\ ('71 . I '{i ~ 
I I 
" 

·. 
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NOA 20-357 

MA.~ 2 4 1894 

Lipha Pharmaceuticals Inc. 
Attention: Gerard L. Daniel, M.O. 
Chail"'lllan, Presid-:ut l C!l~ef Executive Officer 
9 West 57th Street, Ser'1te 3825 
New York, ~·, 1001~·2701 

Oe~r Or. Daniel: 

Please r_J!fer to your pending September 29, 1'~93, new drug application 
submitted under section 505(b) of the Federal Food, Drug, and C0$'!11etic Act for 
Glucophage (metfonain hydrochloride) 500 and 850 mg Tablets. 

We have completed the review of the Chemistry section of your submission and 
have the following recoll!llendations and requests: 

Drug Substance: 

l} Please provide the limits for the total amount of impurities. Tnis 
limtt should be incorporated as part of the drug substance 
specification~. Please provide the actual values of the total 1:110unt ~f 
impurities fur representative drug substance batches. 

2) Total amount of impurities should be monitored in the stability studies 
and they should be within the limit specified. Please provide the 
actual values determined from the ongoing stability studies. 

Drug Product: 

1) 

2) 

3) 

Please pr·ovide a sp(4cif1cf!tion for the total amount of impurities a'i 
part of t1'1e dosage form specifications. Also, provide the corresponding 
values for the total amount of impurities for lots 109448 and 110179. 

·• ..... 
Monitoring the total amount of impurities should be part of the drug 
product ~tability study. Please provide data on the total amount of 
~mpurit1es detenninert from the ongoing stability study. 

The actual dissolution data (lots 109448 and 110179, representatives of 
500 and 850 mg dosage strength, respectively) see• to indicate that the 
tabluts are fully dissolved before 45 •inutes. Please provide the 
actual dissolution prof!les for these and other representative lots. A 
dissolution specification that mimics the dissolution behavior should 
•lso be provided. 

labeling: 

Please provida copies of the draft package (carton) labels. 



We would appreciate your prompt written response so we can continue our 
evaluation of your NOA. 

If you have any questions, please contact: 

cc 

Mr. John Short 
Consumer Safety Officer 
301-443-3510 

NOA Arch 
HFD-510 
HFC-130/JAllen 
HFD-80/DDIR 
HFD-510/XYsern, YYChiu 

Sincerely yours, » 3-;..?r-1 
Solomon Sobel, M.D. 
Director 
Division of M~tabolism and 

Endocrine Drug Products (HFD-SIC) 
Center for Drug Evaluation and Research 

/.II- 7/;-~h1..1 

HfD-511/JShort 3/22/94/ft/dj/3.23.94/ft/lp/3/23/94/N20357IR.JRS 
Concurrence: Galliers3.22.94/Ysern/Chiu3.23.94 

INFORMATION REQUEST 

.. • .. I 
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lipha Pharmaceuticals 
Attention: Gerard L. Daniel, H.D. 
Chairman and President 
9 West 57th Street (Suite 3825) 
Hew York, HY 10019-2701 

Dear Dr. Daniel: 

0'.::l 7 iS93 

We have received your new drug application submitted pursuant to section 
505(b)(i) of the Federal rood, Drug and Cosmetic Act for the following: 

Name of Drug Product: Glucophage (metfonnin hydrochloride) Tablets 

Date of Application: September 29, 1993 

Date of Receipt: September 29, 1993 

Our Reference Number: NOA 20-357 

Unless we find the applica~ion not acceptable for filing, the filing date will 
be November 28, 1993. 

Please begin any conmunications concerning this application by citing the NOA 
number listed above. Should you have •~Y questions concerning this NOA, 
please contact Hr. John Short at (301) 443-3510. 

·'t •1 I 

cc: NOA Arch 
HfD-510 

Sincerely yours, 

l~j ~-7 
2~---</"· lt;c:··,11_/ 
· Enid ~~lliers / 

Supe....Visory Consumer Safety Officer 
Division of Metabolism and 

Endocrine Drug Products (HFD-510) 
Center for Drug Evaluation and Research 

HF0-~11/JShort 10/6/93 \N20357AC.JRS 
Concurrence: EGalliers 10/6/93 

ACKNOWLEDGEMENT ~e4"' 

/ tc/t/7) 



SENT BY: 12-29-54 ; 6:30fll ;Uf'HA f'HARllACElirlCAL .... 301443~467;# 1/ 1 

l 

I 

~ ~~~~EUTICALS;: 9W1 ~T ·>nH-~INlfT • SIJlll 1R25 • ""WYORK NLWf'ORK 10019-77()1 
Ill 717-UJ tl!lO •FM 717-llJ IJ')(I 

VIA FAX AND FEDERAL EXPRESS 
,M:KNOWLEDGMENT OF RECEIPT RE~UESTED 

Food and Drug Administration 
COER'. HFD-510 
Attention; Document Control Room #148-04 
5600 Fishen; lane 
Rockville, MD 20857 

Solomon Sobel, M.D., Director 

Dec.29, 1994 

I 

! 

\ 
Division of Metabolism and Endocrine OT P~ucts 

1 
Reference: NOA #2().357 Melformi11 HCI C,ralJAmendment #38 

Dear Dr. lsotJet l \ ~ J 
1 

J 

Reference is ~de t~ our New Drug Applk:ation for Metformin Hydrochlortdo Oral (#20-357),, 
submjtted 'o the. FDA on September 29, 1993. , 

In accord with our telephone conference of Decomber 29, 19!f4 with Capt. John ~hort. we agree 
that Glucophago• wlll not be marketed in the United States without an accompanying Patient 
Package Insert (PPl). The language of this PPI ~U be mutually agreed ui:i>n by FDA and Upha 1 

Phannaceuticals, Inc. in the immediate Mure. Th~ PPI will accompany ttH:itradf\ package of 100 
tablets. If a larger bulk package is provided for in the NOA, a mecflanlsm will bo muttJ'flY agreed . 
upon ~r.d implemented so that each patient will bo provided with a copy of the PPL 

' I 
If thor~ an: ~~estlons relative to rv of the above, please d~ n~ htf'tate 10 OOll!aci this office. 

GLD/AMG 

Sincerely yours, 

Gerard L Daniel, M.D. 
Chairman, President & 
Chief Executive Officer 

1 

t 
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VIA F~ AND FEllERAL EXPRESS, tll2494"fS3541 
ACK"ID:WLEDGUENT OF REC~IPT REQUE$JEO 

Food an.i Drug Administration 
CDER, HF0-510 
Attention: Document Control Room #148-04 
5600 Fish11rs lane 
Rockville, MO 20857 

Attention: Solomon Sobel, M.D., Dircc•.or 
Ojyjsjoo of Mntab91i!lm and Endocrine Drug Prodl!c_:J.~ 

Uoc.29, 1994 
#38-94 

Reference: NDA #2C>-357 Medormm HCI Oral/Amendment #38 
Revir;;ed Package Insert (Dae. 29, 1994) 

Dear Ur. Sobel: 

RefEmr;cc is rnadu to our New nmg Application for Metforrnln t lydrochloride Oral (#20-357), 
submitred to the FDA on September ?9, 1993. 

The currant amendment is the Revised Package Insert and Is in response to the Division's 
cnt1que Of the November 28 Proposed Package Insert, received by us via FAX on December 28, 
1994. 

All recommended cha'lgcs have been incorporated with the following exceptions, both of which 
arc by mutual agreemAnt with Capt. John Short, as per our teleconferences of Dec. 29, 1994: 
( t) wu havo not included the McdWatch conta<."1 information in this Puckuge Insert; (2) the 
frequenLJ' of • .. reported incidence of lactic acidosis .. " has bcP.n changed to ''Very IOW' from "low". 

One AHCHfVAL and two CLINICAi copies of this loner and the amendment are provided. An 
additional DESK copy is enclosed, which i..'I to be di«.'Cled to Capt. John Short .. 

II there are quet:Stions relative to any of the abovo, please do not hesitate to contaL"1 this office. 

. . .. . Sincerely yours. 

Geram L Daniel, M.D. 
Chairman, President & 
Chief Ext..'Q.ltive Officer 

(1 Archival Copy, 2 Clinical CopiRS, 1 Desk Copy) 
GLUIAMG 
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VIA FAX AND FEDERAL EXPRESS, #2494063585 
ACKNOWLEDGMENT OF RECEIPT REQUESTED 

Food and Drug Administration 
GOER, HFD-510 
Attention: Document Controt Room #148-04 
5600 Fishers Lane 
Rockville, MD 20857 

Attentiqn: Solomon Sobel, M.D., Director 
Division of Metabolism and Endocrine Drug Products 

Dec.28, 1994 
#37-94 

Reference: NOA #20-357 Metformin HCI Oral/Amendment #37 
Revised Patient Package Insert (Dec. 28, 1994) 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. 

At the request of Capt John Short and in response to the Oi.ision's recommendation that a 
Patient Package Insert be developed for Glucophage• brand oi mctformin hydrochloride, the 
current amendment is a revision of the Proposed Patient Package Insert sent to us via FAX by 
the Division on December 23, 1994. This revised version of the Patient Package Insert is dated 
Decembbr 2!f, 1'994. 

The revisions of the Propm..::rl Patient Package Insert (Proposed PPI) are primarily in the nature 
of somewhat greater clarification or elaboration on cenain points. However, more importantly, 
the modifications correct two notable errors in the document of December 2::. 1994, as follows: 

1. (on Page 2 of the Dec. 23, 1994 Proposed PP/) 

The estimated incidence rate of lactic acidosis in patient's treated with metformin 
should read " ... about 3 people in 100,000 who take chis drug for a full ye~·"';~&~ 
opposed to " ... 3 people in 10,000 who take this drug for a fu!! year ... ". . · '·.,._ 

. . -, ' 

' ) 

'.'.' """ '· \ .-. 
..::· 

,_ .~\ ..... 
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Food and Drug Administration • 
CDER. HFD-510 / 

I 

Dec.28, 1994 
#37-94 
Page 2 Attention: Ooc,mem Cont.al Room # 14Bi 

2. (on Page 3 of the Dec. 23, 1994 Proposed PP/) 

The caution conceming the interference of Glucophage with • .. .'contrast agents' 
that people drink before X-ray examinations .. ." is incorrect, since the caution 
involves parenteral Ontravascular) administration of contrast agents. The 
statement has been amended to read " .. .'contrast agents' that are given by 
injection (Into a blood vessel) either before or during certalr. special X-ray 
examinations ... ". 

In addition, in accordance with today's teleconference, a paragraph has been added which 
recommends !hat patient's taking Glucophage consult their physician whenever an illness 
associated with reduced food or fluid intake or risk of dehydration occurs. 

To facilitate your review of the revised Patient Package Insert as well as to provide the rationale 
for or commentary on certain changes that have been made to the Proposed PPI of December 
23, 1994, an attachment is included (Attachment 1), which is a side-by-side presentation, 
consisting of three columns, as follows: 

' 
I 

' 

1) 

2) 

in Column 1, the Dec. 23, 1994 Proposed Patient Package Insert, prepared by the 
Division, is provided; 

in Column 2, the proposed changes to the Dec. 23 document are provided (all 
these changes have been incorporated into the revised Patient Package Insert, 
Dec. 28, 1994); 

3) in Column 3, the Comments/Rationale for each proposed change are provided. 

The following" cbnventions were used to indi.::ate the nature of the changes in Columns 1 and 2: 

t )_ Strikeouts (6'r-ikewc&) for word or text deletions in Column 1. (The rationale for 
such strikeouts is provided in Column 3, when not sett-evident); 

2) Italics (italics) for word or text additions. (The placement of such new words or 
text is indicated by arrows going from Column 2 to the appropriate location in 
Column 1 and the rationale for the new word/text is provided in Column 3). 



'" ----

Food and Drug Administration 
CDEA. HFD-510 
Attention: Document Con:rol Room #146-30 

Dec.28, 1994 
#37-94 
Page 3 

Finally, it should be noted that the current revisions were made without the benefit of our having 
the opportunity to review recent Divlsiorc-generated changes in the Physician's Package Insert 
that have been previously alluded to by the Division but which we have not yet received. Thus, 
it is possible that further revision of this Patient Package Insert will be required. 

One ARCHIVAL and two CLINICAL copies of this letter and the amendment are provided. An 
additional DESK copy is enciosed, which is to be directed to Capt. John Short. 

If tnere are questions relative to any of the above, please do not hesitate to contact this office. 

Sincerely yours, 

UPI-' .... PHARMACEUTICALS, INC. 

OJ 
Gera . Daniel, M.D. 
Chairman, President & 
Chief Executive Officer 

(1 Archival Copy, 2 Clinical Copies, 1 Desk Copy) 
GLD/AMG 

• 



..lL.'1 Ut • .L .1. .... t.J t.J t • J <. • .:~.JI .ti , .l- l l 1 l:i I l lJU\.,i:iLLL 1 l \..t\L ' 

" Wf \f '. /l 1 t '.I UI I ! • ',iJll f \HJ'> • Nl \.-J Y1 ),-l'I( NI W v<.lU~ ic)()l9 2101 
Ill lll..'Jl'JJl()•Ji'X 111-}})IJ~U 

VIA FAX AND FEDERAL EXPRESS, #3778899405 
ACKNQWY;DGMENT OF RECEIPT REQUESTED 

Food ;;. id Drug Administration 
CDER, HFD-510 
AttentiQn. Documont Control Hoom #1"4B 04 
5600 Fishers Lane 
llockville, MF> 208!>7 

Attontlon: Solomon Scbol, M.D. Oiroctor 
Division of Metabolism and EndQ<:Ono Drug Product§ 

Nov. "9, 1994 
#35-94 

Reference: NOA #20-357 Metformln HCI Oral/Amendment #35 
Revlsec! Package lnaert, Nov. 28, 1994 

Oear Dr. Sobel: 

Rcforence is made to our NP.W Drug Application for Metfonnin Hydrochloride Oral (#20-357), 
submlttod to the rOA on Seplember 29, 1993. 

I ho current amendment is a revision of the Proposed Pec.kage lnsort, submitted to the Uiviaion 
011 0<..1obar ~o. 1994 (Amendment #30) and ism response lo the FAX sent to us by tho Oivi8ion 
on Novomber ~a. i 994. 

I his Revised Package Insert (dated Nov. 28, 1994) incorporatos all recommended changes mado 
in the above-referoncod FAX end is submitted as a comploto document. 

One ARCHIVAL and two CLINICAL copies of thi3 lottor and the ameridment are provk~od. 

II there am qoostlone rola:i110 to any of tho ubave, please du not hositate to contact this office. 

(1 Archival Copy, 2 Clinical Coples) 
GLO/AMG 

Slnccrely yours, 

UPHA PHARMACEUTICALS, INC. 

~~J.~,it)h 
Gerard L Daniel, M.D. 
Chairman, Prosldent & 
Chief Exewtive Officer 
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VIA FEDERAL EXPRESS, #2494063666 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
GOER, l-jF0-510 
Attention: Document Control Room #148-04 
5600 Fishers Lane 
Rockville, MD 20857 

AttP.ntion: Solomon Sobe!, M.D., Director 
Division of Metabolism and Endocrine Drug Products 

Nov. 21, 1994 
#34-94 

Reference: • NOA #20-357 Metformln HCI Oral/Amendment #30 
Amendment #34, Metformin Safety Update 

Dear Dr. Sobel: \ 
Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. 

The current amendment, the contents of which are described below, represents the third safety 
update to NDA #20-357. Two prior safety updates have been submitted to this NOA. 
Amendment #17 (dated February 23, 1994) presented tabular listings of adverse experiences 
and key safety laboratory parameters from U.S. Study No. 89-lC-6023, a long-term open label 
safety study of metformin. Amenument #24 (dated May 19, 1994) presented all worldwide 
adverse experiences reported to our parent company, Lipha S.A., Lyon, France, through Dec. 
31, 199J_ ., ' 

The present safety update is divided into four major items and is presented in two volumes. 
Following. is a brief description of the content of each item, as well as the organization of each 
item: 

Item 1. Worldwide Pharmacovigllancc (Volume 1) 

This item provides all safety information on Giucophage reported to Lipha S.A. by 
its subsidiaries and licensees, through October 31 , 1994. 

It is organized by country, as follows: France, Belgium, The Netherlands, 
Sweden, Germany, Australia, and New Zealand. 

The major emphasis and the greatest detail is available on those adverse events 
which have o-::curred 1n France. Therefore, the section devoted to France is 
divided into Pa:1 A, which provides an overview and analysis of the reported 



Food and Drug Administration 
CDER. HFD-510 

Nov. 21, 1994 
#34-94 
Page 2 Attention: Document Control Room # 148-04 

adverse experiences, and Part B, which provides individual patient summari~s 
and, when available, reports to be sent to the World Health Organization (CIOMS 
fonns). (Part B is organized numerically, by adverse evfint [AEJ patient 
identification number). 

For countries other than France (which, for the most part have only single AE 
reports), separate subsections are provided for each individual patient, arranged 
according to the patient AE identification number, followed by the available 
information. 

Item 2. Safety Update, U.S. Studies (Volume 1 and Volume 2) 

• 

This item consists of Part A (safety-related information on U.S. Phase II and 111-B 
Studies [Clinical Pharmacology studies)) and Part B (safety-related information 
relative to the Treatment IND). 

In Part A (presented in volume 1), eight Clinical Pharmacology studies, involving 
a total of 181 patients, are individually presented. In addition to a Protocol 
Information sheet for each study (which provides basic information regarding the 
study status and objactives), a List of Study Patients is provided, which gives a 
study census and individual patient completion/termination status. 

For all patients who have been terminated from these studies for an adverse 
experience or intercurrent medical event (AE/IME), narrative summaries are 
provided and, when available, complete Case Report Fonns are also provided. 
(These immediately follow the study summary sheets, described abo11e). Of the 
181 patients, six have heen terminated because of an AE/IME. A seventh patient 
was hospitalized for a serious AE/IME (pneumonia), but continued in the study 
and a narrative summary is also provided on this patient. 

•, I 

Part B (presented in Volume 2) provides information similar to tile abo1;e on tne 
Treatment IND. To date, 1.3~ patients have been enrolled in this study and there 
have been five terminations. In addition to the Protocol Information sheet and List 
of Study Patients (terminated patients only), narrative summaries and Case Report 
Forms (unedited FAX copies) are provided, arranged numerically by patient 
Identification Number. 

Item 3. Long-Term Safety Update, Study No. 89-1C-6023 (Volume 2) 

This item provides a synopsis of previously unsubmitted safety-related information 
(further analysis of adverse events and safety-related laboratory parameters) from 
U.S. Study No. 89-tC-6023, a long-term open-label extension slur1y of tfie 
previous ~hase Ill double-blind pivotal U.S. studies. In addition to the synopsis, 
a tabular listing •.:>f patients who had •serious• AE/IMEs during the study is 
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provided (Table 20.1 ). (It should be noted that long-term treatment with either 
metformin alone or metformin plus glyb11tide did not result in any unusual safety 
findings or issues, and data are consistent with results of the previous double-blind 
studies). 

Item 4. Uterature Safety Update (Volume 2) 

~ 

Worldwide English-language publications, relevant to metformin, and 
received/identified by Lipha since July, 1993 through October, 1994 were reviewed 
ior safety-related information. Fifteen articles (13 clinical publications and two pre­
clinical publications) were considered to be of interest. 

Following an Overview of these 15 articles, Part A of this Item provides a listing 
(numerical, by Lipha BCA number) of the 13 clinical publications, followed by each 
article (or abstract), in full. Part B provides a listing (again, numerical, by Lipha 
BCA number) of the pre-clinical publications and these publications then follow, 
in full. (It should be noted that these 15 articles-from 11 different countries--did 
not contain any new or unexpected safety· information). 

In conclusion, the current amendment and the data therein--including worldwide 
pharmacovigilance information-do not raise any new or unexpected safety issues and are 
consistent with previous reporting, both in terms of nature and incidence of adverse events. 

One ARCHIVAL and two CLINICAL copies of this letter and the amendment (in two volumes) are 
provided. 

II there are questions relative to any of the above, please do not hesitate to contact this office. 

.. . ... ' 

(1 Archival Copy, 2 C:inical Copies) 
GLD/AMG 

Sincertily yours, 

LiPHA PHARMACEUTICALS, INC. 

A-1l~;, 
Gerard L. Daniel, M.D. 
Chairman, President & 
Chief Executive Officer 
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VIA FAX & FEDERAL EXPRESS 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
Center for Drug Evaluation and Research, HF0-510 
Room #148-04 
5800 Fishers Lane 
Aockvllle,, MD 20857 

Attontion: Solomon Sobel, M.D, Director 
OiViaion of Metabolism and Endocrine Qrug Produ~ 

Novombur 20, 1994 

Reference: NOA #2D-3S7 Metformln HCI Oral 
Environmental A811C8Srnent 

Doar Dr. Sobel: 

Reforence is made to our New Drug Applicatlon for Melformln Hydrochloride Oral (#2()..357), and, 
In particular, to the revised Molformin Environmental Assessment submitted to the FDA on 
November 8, 1994. 

Please be advised that you are hereby authorizod to romovo the melformin MSDS fonn from the 
confidential soction al tho append~ and place it Into the non-confidential soction al the 
Melformion Fnvironmontal Assossmoot If there are any questions, please do not hOSitate to 
contact this olfico. 

.... • , i 

GLO/BG 
In triplicate 

ram L Daniel, M.D. 
Chairman, Preaident & 
Chief Executive Officer 
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VIA FEDEnAL EXPl1ESS 
ACKNOWL[l)GMEN r or DELIVEHY HEOUES l El.J 

Food and Drug Administration 
Center for Drug Evaluation and Research, HFD<:> 1 O 
Room # 148-04 
5600 Fishers Lane 
Rockville, MD 20857 • · 

Attenl1on: Solomon Sobel. M.O., Director 
Division of Metabolism a;1d Endocrine Drug Pmducts 

Novernbt !r 1 1 . 1,i~: 
0

33-H4 

Reference: NOA #20-357 Mctformin He: Ora! 
Amendment #33/Blister P<-.cks 

Dear Dr. Sobel: ------ ......... _ 

Heference is made to our New Drug Application for Met1on11in Hydrochloride Oral (#20·3ti7i ;md, 
in par:1cular, to your FAX sent to u~, on September 1:1, 1~94, citing deficiencies 111 the rnetlori11111 
blisrur pack information submitted June 22. 1 !J94 as Amendment #~!6. 

In accordance with your request we are hereby r,ubm1tting in triplicate. as Amendment #33, 
ac1ditional metformin blister pack information as follows: 

iTEM 1: A diagram of the blister package . 

ITEM 2: A diagram o: th1.; ;-ilurrnnum toil. 

ITEM 3: A copy of the blister pack draft lai.Jclin9 for tlte foll backing and t11e outm cartu11 

ITEM 4: Spec1fica!lons for the foil and film 

NOTE: limn 4 was prev1ou:;ly subm1th'd a,; part of A11wnd111t"1t II?{) 
• ·• , It 1s repeated here tor convellll!llt reference. 

Should you have any questions regarll111g !111s submission piease don't 1;,,sitate to 1;all 1, 
(212) 223-1280. 

Attachrnnnts: as above 

Sincerely yours. 

Uf'HA f'HAHMACLUllC/\U>. INC 

/ 
. ~~'e-rJ ;Y JJ?, · f. "-

( ;,,rard L. Darnel, M [) 
1:t1a1r;n;.i11. Pms1du11t & 

Cl 11el Executive Officer 

P." .. ~ 1 Archival copy, 2 Chernistry copies 
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Food and Drug Administration 
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Room # 148-04 
5600 Fishers lane 
Rocl<Ville, MD 20857 

Attention: SOiomon Sobel. M.D., Director 
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November 8, 1994 
#32-94 

Division of Metabolism and Endocrine Drug Products 

Dear Or. Sobel: 

Reference: NOA #2C>-357 Metformln HCI Oral 
Amendment #32 
Metfonnin Environmental Assessment 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-35i) and, 
in particular, to your FAX sent to us on November 1, 1994, citing deficiencies in the Metformin 
Environmental Assessment (EA) submitted August 19, 1994 as Amendment #27. 

In accordance with the six recommendations macic, and subsequent discussions with Mr. Glen 
Smith, we are hereby submitting in triplicate, as Amendment #32, a revision of the Metformin 
Environmental Assessment. 

In response to part A of recommendation #1, we have provided letters t~om Rollins 
Environmental Services detailing the information requested (see Appendix 1). Part B requested 
inclusion of a brief description of the disposal methods in the EA with particular attention to 
PVC's. This information has been added to pages 10 to 1 ~ of the EA. 

. ... . .. . . . 
Regarding recommendations #2 and #4, after furthdr explanation from Mr. S,n1th, we have 
moved the foreign environmental compliance statements and the Curricula Vitae ir.to non­
confidential appendices 2 to 6. Item 6.C., pages 21 - 24, has been revised \o reflect these 
changes. ·All confidential appendices (7 - 16) are now placed at the rear of tho docament f01 
easy removal, and all appendices have been renumbered. 

As requested in recommendation #3, we have revised Item 11 to include a brief discussuion of 
the alternative of no action (see page 42). 

As per recommedatlon #5, Item 14 now consists of the list of publish&d references. These 
include publications cited in support of Items 7, a and 15. 
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RE: NOA #20-357 ·AMENDMENT #32, METFORMIN ENVIRONMENTAL ASSESSMENT 

Item 15 is now the location of all appendices. Item 1 Sa contains summary tables of testing 
results presented in detail in Item 7 (see page 48, Table 1) and Item 8 (see page 49, Table 2). 
(See recommendation #6). 

Should you have any questions regarding this submission please don't hesitate to call me at · 
(212) 223-1392. 

Sincerely, 

UR A PHARMACE~:l:..e t. . ' 
Gerard L. Daniel, M.D. /if 
Chairman and President 

Enclosure 
1 Archival Copy, 2 Chemistry copies 

• 
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VIA FEDERAL EXPRESS Oct.;iber 28, 1994 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
Center for Dr..ags and Biologics, HFD-510 
Attention: Document Control Room #148-30 
5600 Fishers Lane 
Rockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 
Division of Metabolism and Er:idocrine Drug Products 

Ae~erence: NOA #20-357 Metformin HCI Oral 
Amendment #31 
Metformin Env!' onmental Assessment -
Additional Oe>~umentaUon 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Metfonnin Hydrochloride Oral (#20-357) 
submitted to FDA on September 29, 1093. 

As agreed to in a telephone convers:-tion with Ms. Christina Good on today's date, we are 
providing, as additional documentation to the Environmental Assessment, the following: 

ITEM 1. 

ITEM 2. 

.. 

Certificate of compliance with local environmental standards signed by the Mayor of 
Calais, dated October 3, 1994. (translation with certification of accuracy also 
provided). This pertains to the metformin subs~ance manufacturing siie located in 
Calais, France. 

Letter from Her Majesty's Inspectorate of Pollution dated October 14, 1994. The letter 

Provides inspection results including a statement of acceptability for the product 
1 I 

manufacturing site lacated in Hitchin, Hertfordshire, UK. 

We trust that this amendment completes the metformin Environmental Assessment file. Should 
you have any questions, please don't hesitate to calf me at {212) 223-1392. 

Sincerely, 

E11closure 
t Archival copy, 2 Chemistry copies 
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VIA FCDERAL EXPRESS, #2494063762 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-510 
Attention: Document Control Re.om #148-30 
5600 Fishei's Lane 
Rockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 
Division of Metabolism and Endocrine Drug Products 

Oct. 19, 1994 
#30-94 

Reference: NOA #20-357 Metformin HCI Oral/Amendment #30 
Proposed Package Insert, Oct. 18, 1994 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Merto.min Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. 

The current amendment is a revision of the Proposed Package Insert (dated Oct. 18, 1994) for 
Glucophageti (metformin hydrochloride), based on comments and inputs from the Division of 
Metabolism and Endocrine Drug Products as well as the Biopharmaceutics Division on the 
Proposed Package Insert of Aug. 30, 1994 (submitted on Aug. 30, 1994 as Amendment #28 to 
NOA #20-357). 

In addition to the Proposed Package Insert, two additional documents and two appendices are 
included as· 11ttachments to the ame'ldment, to both facilitate your review and provide the 
rationale tor or commentary on certain changes. 

Attachment 1 consists of the Aug. 30, 1994 l'Jroposed Package Insert with handwritten comments 
from the Division, as well as several pages of commentary from the Bioptiarmac-.eutics Division. 
These served as the basis for the majority of the changes in the current revision of !he Proposed 
Package Insert. 

Attachment 2 is a side-by-side presentation, consisting of three columr.s: 

1) in Column 1. the Aug. 30, 1994 Proposed Package Insert (without the Division's 
handwritten edits); 

2) in Column 2, the proposed changes to the Aug. 30 document are provided (all 
u 1anges have been incarporated into the Oct. 1 B, 1994 Proposed Package Insert). 
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3) in Column 3, the Comments/Rationale for each p•- ,;osed change and 
acknowledgment of whether the change was suggested by the Division of 
Metabolism and Endocrine Drug Products (referred to as "FDA"), by the 
Biopharmaceutics Division (referred to as "Biopharmj or is being !:uggested by 
Lipha/BMS. 

Appendix 1 to Attachment 2 provides a complete table of mean metforrnin pharmacokinetic 
parameters following single or multiple oral dose!; of Glucophage o.nd is the basis for Table 4 in· 
the revised ·Proposed Package Insert. 

Appendix 2 to Attachment 2 provides a list of literature references to the use of metformin with 
various sulfonylureas, as was requested by the Division. 

In Attachm1mt 2, the following conventions were used to indicate the nature of the changes in 
Columns 1 and 2: 

1) Strikeouts (slFikeallts) for word or text deletions in Column 1. 

The rationale for such strikeouts is provided in Column 3; 

2) Italics (italics) for word or text additions Qncluding tables). 

The placement of such new words or text is indicated by arrows going 
from Column 2 to the appropriate location in Column 1 and the rationale 
for the new word/text is provided in Column 3; 

3) Shading (shad.• .. ·.'· !99) for text which has been retained but which has been moved. ... -. --··--' .. 

.... •"" I 

Text is shaded in Column 1, in its original location, with an arrow indicating 
that it is being moved out (Column 2 indicates to where it is being moved 
within the side-by-side document); the same text is shaded in Column 2 
next to its new location (and with an indication from where ii came in the 
side-by-side document), with an arrow going from Column 2 to the 
appropriate new location in Column 1. The ratioruJe for the text move is 
provided in Column 3; 

We trust that the enclosed document adequately responds to the critique of the Aug. 30 
Proposed Package Insert by both the Division and Biophannaceutics. 

One ARCHIVAL and one CLINICAL copy of this letter and the amendment, with attachments and 
appendice!l, are provided. Three additional complete IJESK copies are also enclosed, for your 
convenience, to be directed to Capt. John Short. The documents are also availabld on diskette, 
using Word Perfect 5. 1, and we would be happy to send such a diskette to you, if that would be 
helpful. 
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If there are questions relative to any of the above, please do not hesitate to contact this offic:e. 

(1 Archival Copy, 1 Cli• ,ical Copy; 
3 Desk Copies for Capt. John Short) 

GLD/AMG 

~ ..... 

Sincerely yours, 

UPHA PHARMACEUTICALS, INC. 

~~·~/(/ 
Gerard L. Daniel, M.D. 
Chairman, President & 
Chief Executive Officer 
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VIA FEDERAL EXPRESS, #2229359521 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-510 
At!ention: Oocument Control Room #148-30 
5600 Fishers lane 
Rockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 

,/ ... / ' ,, 

Division of Metabolism and Endocrine Drug Products 

L- ... 
,...._ _/ 

Reference: NOA #20-357 Metformin HCI Oral/Amendment #29 
Part A. Draft Proposal for a Phase IV Safety Study; 
Part B. overview of Proposed Education Program 

Dear Dr. Sobel: 

I 

,, 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
sub; 1itted to the FDA on September 29, 1993. 

tn responst~ to your letter to us, dated June 29, 1994, the current amendment consists c! two 
parts, as loilows: (Part A) a DRAFT proposal for a Phas!'l IV Safety Study for Glucophage® 
(metlorrnin hydrochloride) and (Part B) an overview of a---proposed education program for 
Glucophage, te> be initiated post-approval. -

In developing the DRAFT proposal for a Phase IV Safety Study, we have given serious thought 
to the issues raised in your letter and believe that the proposal for a prospective, randomized, 
controlled (metlormin vs. •usual care; simplified clil'lical trial involving 10,000 patients with NIDDM 
is the most appropriate approach to resolving the potential public health issues. As noted herein, 
the proposed trial will particularly focus on detection, confirmation, and evaluation of the 
incidence o!\laCtic ac1dos~"rhe key outcome wil! be hospitalizations and deaths dlle to lac::ic 
acidosiH, although all cause mortality and hospitalization rates will also he examiaed.. - -
Each of the live study design issues that were raised in your letter of June 29, 1994 
(representativeness, confounding, power, validation and timeliness) have been carefully 
considered and are addressed in the proposal (see Part A, Pages 13-18, Ill. Qiscussion of Draft 
Proposal). 

-t 
l 

/ 

/.% .. · 
. " A. ...... : 
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As suggested in your letter, this proposal is being submitted for your initial review and response, 
prior to developing an actual detailed protocol. We would like to accept the Division's offer to 
meet with us, along with our colleagues from Bristol-Myers Squibb, to discuS<> this design further, 
prior to the official submission of a final protocol. 

In addition to the Phase IV Safety Study proposal, this amendment provides an overview of the 
type of medical education program envisioned by Bristol-Myers Squibb (BMS), relative to 
Gluccphage (Part 8). As indicated, this multi-faceted program, directed toward physicians, · 
pharmacists: diabetes educators and other health professionals, will include an emphasis on 
lactic acidosis, primarily from the perspective of preventing its occurrence through education 
about the appropriate use of Glucophage. This program and the nature of the communications 
will be developed, in part, through collaboration with various professional organizations, such as 
the American Oiabete5 Association and the American Association of Diabetes Educators. 

We look forward to your response on both parts of this amendment. I wiil follow up with Capt. 
John Short to determine a mutually convenient time for the meeting to discuss this Phase IV 
program. 

For your convenience, three copies (one ARCHIVAL and two CLINICAL) of this letter and the 
amendment are provided. 

... •,. I 

(1 Archival Copy, 2 Clinical Copies) 

GLD/AMG 

Sincerely yours, 

LIP 

_/~ 
!I. PHARMACEUTICALS, INC. 

,.· 
,; 

;· .,./ ...... • ';.,#" 

~· G rareCoanel, : . .r . 
Chairman, President & 

, ..... , 
/ .. 

,. ' ..,.... "' 
/ ' . \ 

' 
\\ 

\ 
\. 

.-

Chief Executive Officer ' \ .. -· 

.. 
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VIA FEDERAL EXPRESS, #2229359495 . I 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 1r l rf 
Food and Drug Administration 
CDER, HFD-510 
Attention: Document Control Room #1413-30 
5600 Fisheri; Lane 
Rockville, MD 20857 
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Attention: Solomon Sobel, M.D., Director}-'. __ • .{ · 
Division_of Metabolism and Endocrine Orug Prodlfcts 

Reference: 

Dear Dr. Sobel: 

Aug.30, ~994 
#28-94 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. 

The current amendment is the formally submitted Proposed Package Insert (dated Aug. 30, 1994) 
for Glucophage• (metformin hydrochloride), based on comments .and inputs from the Division 
on a:i earlier DRAFT proposal for a Package Insert received with a cover FAX dated May 24, 1994 
(hereafter referred to as the "Ma•t 24 Package Insert"). This Package bsen also supersedes a 
DRAFT Package Insert faxed to the Division on July t 1, 1994, which lai:ks annotation. 

In addition to 'he Proposed Package Insert, two additional docun1ents are included as 
attachrnE!nts ·to the amendment, !o both facilitate your review and provide the rationale for or 
commentary on certain changes. 

Attachment 1 consists of the May 24 Package Insert with handwritten corninents from the 
Division. These served as the basis for the majority of the changes in the current Proposed 
Package Insert (Aug. 30, 1994). 

Attachment 2 is a side-by-side presentation, consisting of threE. r.c!umns: 

1) in Column 1, the May 24 Package lnser: (without the Division's handwri~tP.n edits). 

2) in Column 2, the proposed changes to the May 24 document, ba~;eJ, , ,1;,;y on 
the Division's comments, but also on the mutual review and discuss 001 of this 
document by Lipha and our licensing partner, Bris'..ol-Myers Squibb \c•i.lSi; (all 
changes have been incorporated into the Aug. 30, 1994 Proposed Package Insert) . 

• 

/ 
/ , 
I 
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3) in Column 3, the Comments/Rationale for each proposed change and 
acknowledgment of whether the change was suggested by the FDA or is being 
suggested by Uphi:i/BMS. 

In Attachment 2, the following conventions were used to indicate the nature of the changes in 
Columns 1 and 2: 

1) Strikeouts (stfikeaut6) for word or text deletions in Column 1. 

The rationale for such strikeouts is provided in Column 3; 

2) Italics (italics) for word or text additions (includi.-i~ tables). 

The placement of such new words or text is indicated by arrows going 
from Column 2 to the appropriate location in Column 1 and the rationale 
for the new word/text is provided in Column 3; 

3) Shading (s'1a.di119l for text which has been retained but which has been moved. 

Text is shaded in Column 1, in its original location, with an arrow indicatinn 
that it is being moved out (Column 2 indicates to whem it is being movea 
within the side-by-side document); the same text 1s shaded in Column 2 
next to its new location (and with an indication from where it came in the 
side-by-side document), with an arrow going from Column 2 to the 
appropriate new location in Column 1. The rationale for the text move is 
provided in Column 3; 

4) B01din9 (bolding) is used in Column 2, when appropriate, with the rationale for 
the balding being provided in Column 3. 

_.. •"' I 

As you wili note in the WARNINGS section, we have incorporated the Division's reques\ for a 
boxed and balded warning on lactic acidosis. However, we request that the necessity for this 
be reevaluated for the Glucophage Package Insert, since adverse events of a similarly serious 
nature have net been boxed or boided in either oral sulfonyiurea or parenteral insulin labelling. 
Specifically, severe and even :atal hypoglycemia can occur with both of these classes of 
compounds and neither have requirements for related balded or boxed warnings. 

In addition, as recommended by the Division, we have included a balded Special Warning on 
Increased Risk of Cardiovascular Mortality, comparable to th~· in current sulfonylurea labeling but 
based on phenformin data from the University Group Diab•JI· · «iuram. As noted in the side-by-
side document, we consider the applicability of tlus warn111,, _;;L,cuµhage to be questionable. 
As described in detail in the NOA, there are considerable di! ~··~rices between Glucophage and 
phenformin, which, We believe, tran~late into perceptible cli111c;;11 saiety differences. Furthermore, 
the ongoing United Kingdom Prospective Diabetes Study (UKPlJS), which involves ~~41 NIDDM 
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patients on Glucophage monothcrapy and 227 NIODM patients on combined Glucophage + 
sulfonylurea therapy (as well 4,534 patients on other pharmacologic therapy for diabetes, or on 
dietary management alone). currently has a median follow-up of 7 years, without any Safety 
Committee intervention due to disparate incidence of adverse events in any treatment arm, 
including Glucophage. 

We trust that the current Proposed Package Insert meets with your expectations on a timely 
basis. However, as mentioned herein, we would appreciate an opportunity for further dialogue 
on some of the issues and we, along with Bristol-Myers Squibb, would be pleased to meet with 
you and other members of the Division toward this end. 

One ARCHIVAL and one CLINICAL copy of this letter and the amendment, with attachments, are 
provided. Three additional complete DESK copies are also enclosec, for your convenience, to 
be directed to Capt. John Short. The documents are also available on diskette, using Word 
Perfect 5. I, and we would be happy to send such a diskette to you, if that would be helpful. 

If there are questions relative to any of the above, please do not hesitate to contact this office. 

Sincerely yours, 

... •.. I 

(1 Archival Copy, 1 Clinical Copy; 
3 Desk Copies for Capt. John Short) 

GLD/AMG 



fl:::_ , ' 
_:, i : ... 

~ ~1Pt-1A . 
I . , . . : . , - , . 

1 ''" f f ~AkMACEU flCALS 
·~ VJ! 1., r •, / r' t \J 1u 1 1 • \1 11 rt JH,'') • ~r- ·J~' .,.( )fJ1o., :\.• 1.1 .i >U~; H l( l · , .' J· · 

ltl Jll.'.'l.ll8U•/t\A .'l.','.'i1l'JH 

VIA FEDERAL EXPRESS 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

. Food and Drug Administration 
Center for Drugs and Biologics, HFD-510 
Attention: Document Control Room #146-30 
5600 Fishers Lane 
Rockville, MD 20857 

Attention:·· Solomon Sobel, M.D., Director 

' . \ : ... ~ 

Division of Metabolism and Endocrine Drug Products 

Dear Dr. Sobel: 

Reference: NOA #20-357 Metformin HCI Oral 
Amendment #27 
Metformin Environmental Assessment 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357} 
submitted to FDA on September 29, 1993. 

In accordance with recommendations made by the FDA Environmental Assessment Stoff at a 
meeting held on May 26, 1994 and subsequent follow up discussions, we have completed a 
program of both fate and effects testing for Metfo"nin HCI. We are pleased to note that the 
finding:, d;:mons:ate a major pathway of degradation and a very low toxicity profile. The data 
contained herein indicate that the manufacture and use of Metformin HCI will have no significant 
effects on the environment. 

Submitted in triplicate, as Amendment #27, is the fully revised Metformin Environmental 
Assessment (Item 3.5}. In addition, we are sending a desk copy under separate cover for the 
reviewer. Please consider the a endices to this document a:> confidential and not for release 
throug~ the.Freedom of Inf atio Act. 

Should yol.!. have , )~·U.'i!jtions, plea e don't hesitate to call me at (212) 223-1392. 
, ... ,\.-

• : "r} .. ,. .. .,,,_ 

.- r. ·' . \ ._ . ~. 
\. \\ . ·, · .. · . 

'< ' ~ ... ,, \" ·, ~. ,,,.,. 
<""·\_..~... ,,, ....... ,... . . .. 

. ' 

.-

,.,-
y;--2 ChE'mistry copies 

_____ mel, M.D. 

an and President 
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Rockville, MD 20857 

Attention: 

Dear Dr. Sobel: 

~ 
Solomon Sobel, M.O., Director 
Division oi Metabnli~m and Endocrine Drug Products 

Raference: NOA #20-357 • Metf.:irmin HCI Oral/Amendment #26 
Blister Packs 

Reference is made to our New Drug .\pplication for Metfom~in Hydrochloride Oral (#~0-357) 
submitted to FDA on September 29, t 993. 

GLUCOPHAGE• Tablets, 500 mg and 850 mg, have been previously filed to be marketed in 
containers known as •SNAP SECURE• (supplier: McKenzie PBC Ltd.), "Securitainers• or 
•Tracer PACKS" (child-msistant; :.upplier: Jaycare Ltd.), comprising a polypropylene body and 
polyethylene cap. 

V'·ie now ~isb...to, amend our pending application to include a blister pack presentation for both 
the 500 mg and 850 mg pot•mcies. Included in this submission are the following items: 

Item 1: Stability data for both potencies packaged in blisters 

Item 2: Specifications for the foil and film used in the blister packs 

Item 3: Names and addresses of the suppliers 

Item 4: Quality Assurance Procedure 2026/02 (for identify of lacquer on foil) 

Item 5: DMF authorization letters 

.. -- J 
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Reference: NOA #20-357 - Me\formln HCI Oral/Amendment #26 
Blister Packs 

The pack<iging site listed in the NOA for polypropylene container packaging will also be used for · 
the blister packaging. 

Please do not he::itate to contact us shc;uld there be any questions regarding this amendment. 

Sincerely, 

GLD/ski 

Attachments: as above 

1 Archival copy; 2 Chemistry copies \ . . .. . \ 
\ 

\. 
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VII• FEDERAL EXPRESS #2064180742 
ACK!\IOWLEDGEMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-510 
Attn: Document Control Room #148-30 
5600 Fishers Lane 
Rockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 
Division of Metabolism & Endocrine Drug Products 

June 15, 1994 
#25-94 

Reference: NOA #2().357 - Metformln HCI Oral/Amendment #25 
5123/94 Faxed Response to Telephoned Questions 
from Mr. John Hunt to Upha re Dlssolutlon Testing 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357) and, 
in particular, to questions relative to dissolution testing of metf01min hydrochloride tablets posed 
by Mr. John Hunt during a telephone call on May 20, 1994 in connection with his review of the 
biopharmaceutics section of the NOA . 

. 4. written response was sent to him by fax dated May 23, 1994, a copy of which was also faxed 
to you on that date. He subsequently requested that our response be submitted as a formal 
amendment to the NOA. This response is now being submitted herewith as Amendment #25. 

.. . .. ' 

Part of the information he req!Jested was previously provided in our Amendment #23, submitted 
May 13, 1994, in response to your letter dated March 24, 1994 with recommendations and 
requests feSulting altar completion of the review ol tt'9 Chemistry Section ol the NOA, which Mr. 
Hunt had not seen. His questions, in itallca, llOd out responses are as follows: 

1. Can you clarify the methods used for In-vitro dissolution testing, explaining both methods and 
specifications? 

Methods: The method used for dissolutic-n testing in pH 6.8 buffer solution is that of the British 
Pharmacopoeia 1988, Vol. II, pp. A143-A144, Appendix XllD, Method 2, Rotating basket, in pH 
6.B buffer solution at 37 ± O.S"C, at a rotation speed of 100 ± 5 rpm. The assay of metformin 
hydrochloride was carried out spectrophotometrically at 232 nm. This method is identical to that 
of USP XXll, 711, pp. 1578-1579, Apparatus 1, Rotating basket, except that 5 tablets (rather than 
ti/ are used in each test. The method Wat. validated by the Apparatus Suitability Test using USP 
Dissolution Calibrator. Disintegrating Type and USP Dlssol111ion Calibrator, Nondlsintegrating Type. 
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RE: NOA 1120-357 • METFORMIN HYDROCHLORIDE ORALJ~MEN[)MENT #25 

The mflthod used to obtain the dissolution profile in 0.1 I~ HCI was that <cf USP XIX, Rotating 
baskflt, in 0.1 N HCI at 37 ± 0.5°C at a rotation speed of 100 :t 5 rpm. Spectrophotometric 
assay of metfonnin HCI was carried out at 232 nm . 

pissolytlon Specification: The dissolution specification of 'not less than 70% rel•eased in 45 
minutes (single point detem1ination)", contained in the monograph for MetfO!'TTlin T~1blets in the_ 
British Phanuacopoeia, was imposed unilaterally L~' th'3 Emtish Pl1armacopoeia Commission. This 
dissolution specification replaced the disintegration te~t previous.'y required. The BP Commission 
did not agree with the argument that, for a highly soluble l'ompound such as metformin 
hydrochloride, the dissolution test proposed had little scien!ific reltivance for a standard, i.e., non­
delayed release, formulation wnich previously had to compl~· with the disintegration test (Limit: 
disintegration within 15 minutes under the specified test conditions). The limit as stated was 
reaffirmed by the BP Commission and it was adopted by Lipha UK. 

In response to your 3/24/94 letter, Item 3 undl'lr Drug Product, recomn 1ending that "a dissolution 
specification that mimics the dissolution beha\ior should be provided", we proposed, as part of 
Amendment #23, an alternative single point dissolution specification as •not less than 90% 
released in 30 minutes.• 

2. Do you have a pH-dependent drug solubility profile? 

Solubility data obtained on metformin HCI drug sublitance in a number of solvents showed that 
it is freely soluble in water and acid pH solutions. It is unstable in 0.1 N NaOH. Exposure to 
strong alkali is contraindicated in the monograph. 

3. Do v.ou 1Jf1ve dissolution testing profiles on the two tablet strengths tor the following media? 

smw!ated gastric fluid 

simulated imastinal fluid 

water 

Dissolution profiles have been conducted on metformin hydrochloride 500-mg and 850-rng tablets 
in pH 6.8 phosphate buffer solution, the test medium specified in the BP Metformin Tablets 
monograph for routine dissolution testing, and on 5QO-mg tablets in O. 1 N hydrochloric acid (HCI) 
for comparison. The results are presented in the tables in Appendix 1. (These tables were also 
submitted as Appendix 8 of Amendment #23, dated May 13, 1994. It was subsequently found 
that the bib~:ographic reference to the BP Dissolution Testing method contained in Amendment 
#23 is erroneou1-: It is corrected herein.) The dissolution media were prepa:-e:. as follows: 

(a) pH 6.8 phosphate buTii>r: Weigh 408 g of potassium dihydrogen ph<.sphate (t~H2PO,) 
and 52 g of sodium hydroxide (i-t;!OH) pellets into a 5-L plastic beaker. Add 4 L of ice­
cold water. Cover and stir with a mc>gnetic stirrer or ultrasonicata until completely 
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RE: NOA #20-357 • METFORMIN HYDROCHLORIDE ORALJAMENDMENT #25 

dissolved. Transfer to a suitable plastic comainer, dilute to 60 L with ice-cold watfjr and 
stir with a plastic rod. Check the pH and, if necessary, adjust to pH 6.8 with 1 N NaOH 
or phosphoric acid solution. 

Lbl 0.1 N HCI: Use reagent-grade 0.1 N HCI solution. 

AlthoLgh 'no.Dissolution studies of metformin HCI tablets were conducted in simula1ed gastric · 
fluid per se, one would expect the dissolution profile to be similar to that in 0. 1 N HCI, since the 
pH is similar for each, i.e., 1.1 for 0.1 N HCI and 1.2 for USP simulated gastric fluid. Similarly, 
!:>ecause metfonnin HCI is freely soluble in water, one would expect the dissolution profile in 
wa!er to be similar to that in pH 6.8 phosphate buffer. Furthermore, disintegration testing, 
form€rly requir~d until it was replaced bj order of the British Pham1acopoeia Commission with 
dissolution tes: 'ng, was carried <>ut in wa1er with a specification of complete disintegration within 
15 minutes. wilh which metfomlin hydrochloride tablets complied. No studies have been done 
using simula<ed intestinal fluid (pH 7.5). 

Should there be any further questions regarding this submission, please contact us. 

Sincerely yours, 

_... • "I I 

GLD/BHW 

Enc. 

1 Archival Copy, 2 Human Pharmar.okinetics/Bi:)Availabillty ~pies 
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Attention: 
... ,, -··. . J ;;&_ 

Captain John Short, c.s.o. I [ /)a eJb {lf'-v -
Division of Metabolism and Endocrjne Drug Products fY' L/I / 

Reference: NOA #20-357 Menormin HCI Oral 
Draft Proposal of a phase IV 
Dose-Ranging Protocol 

Dear Capt. Short: r-- -
Pursuant to Dr. Gueriguian's Fax request dated May 17, 1994, enclosed is a DRAFT Phaserf;//'fa~ 
dose-ranging study for your consideration. / 1 

/'"; Y 
't should be looked upon as a preliminary, unedited draft and lacking certain data, such as a 
study-schema, but will provide a good insight as to what is being contemplated as a dose-
ranging s1udy. For your evaluation and further discussion. 

I look forward to an early reply. 

.... •, I Sincerely yours, 

GLD/eg 
• 

Letter and Attachments in Triplicate 
• I 

,} ' 

cc: John Gueriguian, M.O. Via FaJ( 
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VIA FEDERAL EXPRESS 
ACKNOWLEDGEMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
Center for Drugs and Biologics, HFD-510 
Attention: Document Control Room # 148-30 
5600 Fishers Lane 
Rockville, MQ20857 

Attention: Captain John Short, CSO 
Division of Metabolism and Endocrine Drug Products 

• o.-- .. 
r~·-

MAY 2 3 1994 

Reference: NDA #20-357, Metformin HCI Oral 
\.___ENVIRONMENTAL ASSESSMENT 

Dear Capt. Short: 

As per our telephone conversation on Monday, May 16, 1994, enclosed please find three copies 
of the newly revised Environmental Assessment for met!ormin. t have also se~o copies. to 
Mr. Glen J. Smith under separate ~ .----- · 
We appreciate your offer to meet with us next week and we confirm our appointment at 2:00 pm 
on Thursday, May 26, 1994. Attached as Item 1 please find a list ot our attendees. !tern 2 is a 
proposed agenda for the meeting. We would appreciate it very much if you could let us know 
in advance of the meeting who will be attending from FDA. 

Also, we are awaiting copies of the licenses from the Medicine~; Control Agency in the United 
Kingdom for the manufacturing plant and the two product stren~ths of metformin. We will hand 
carry these copies for the meeting. 

... •,. I 

Should you need anything further, please don't hesitate to call me at (212) 223-1399. \ .. 
~' \.. 
\_":' 1V-, . \ 

cc: 

Sincerely, 

Solomon Sobel, M.D. FDA - cover letter 
Glen J. Smith, EA Reviewer - 2 copies 
Gerard L. Daniel, M.D. 
Anita M. Goodman. M.D. 

' 

'.... 

" -\ 1:..-
·--1-

\ 

r 

•• 

_ _,. 
' \ 
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VIA FEDERAL EXPRESS, #2032536726 
ACKNOWLEDGMENT OF l)ELIVERY REQUESTED 

Food and Drug Administration 
GOER, HFD-510 
Attention: Document Control Room #148-30 
5600 Fishers l..ane 
Hockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 
f)ivision of Metabolism and Endocrine Drug Produc:s 

May 19, 1994 
#24-94 

Reference: NOA #20-357 MeHormin HCI Oral/Amendment #24 
Update on Safety Information (Adverse Events Reported 
to/by Upha S.A. during 1993) 

Dear Or. Sobel: 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. 

file ct.:rrent amendment provides additional safety information on metformin, and consists ot all 
adverse events reported to our parent company, Lipha S.A. during 1993, which involved patients 
taking Glucophage* brand of metformin hydrochloride'. 

Incorporated in the amendment are all adverse events occurring in France with Glucophage, 
which were reported to Lipha S.A. and which, in tum, were reported by Lipha S.A. to the French 
National Cornmision of Pharmacovigilance, as required by French law (Art. R. 5144-9 du code 
de la sante pt1Ll~que). For the non-U.S. subsidiaries of Lipha S.A. and Lipha's principal licensees 
of Glucophage, this consists of all events reported by ttiem to Lipha S.A. 

Item 1, Pe,rt A consists of a tabular summary, arranged by body system, of all adverse events 
(AEs) occurring in France, which summarizes the causality (imputability) assessment attributed 
to G!uco~iharJe. 

Item 1, Pm1 B provides further detail regarding these cases and includes the following 
information: the AE case number, the patient's sex and ago, the number of the French 
departmental code (geographic region) from whir;h the repcrt ori·ginated, the month and year of 
occurrer.ce of the AE, the nature of the AE, the outcome, and, finally, the causality assessment 

The ext:eption to this is Australia, where the brand name of metformin hydrochloride is Diabex. 
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lor both Glucophage and concomitantly administered medications. (NOTE: The information is 
almost excJusively related to administration of the 850 mg dosage strength of Glucophage, the 
most widel}t used dosage strength of Glucophage in France, with only one case having been 
reported with the 500 mg dosage strength of Glucophage. This case Is also included in tflis 
table). 

Item 1, Part C consists of narrative summaries of the majority of cases listed in the Part 8 table, 
arrang~d in order of the AE case number and according to their order of presentation in th~ 
table. 

llen: 1, Part D consists of a general discussion of the reported cases, particularly with reference 
to the cases of lactic acidosis and the concomitant ailments and attendant circumstances of 
these cases. In addition, an analysis of the incidence of lactic acidosis in France during this 
reporting period (1993) is provided. As noted in this section, the calculcated incidence of lactic 
acidosis in France (the country with the greatest usage of Glucophage), based on considerations 
of total table;t sales in 1993 and usual daily dose, continues to be very stable, at approximately 
0.03 cases l)f (actic acidosis per 1,000 patient years. 

Item 2 consists of reports received by Lipha S.A. of adverse events occurring in patients taking 
eithEJr dosage strength of Glucophage, from Lipha's subsidiaries and key licensees, arrangea 
according to country, as follows: 

-Germany 
-- Sweden 
- Switzerland 
- Belgium 
- England 
-Australia 
- Canada 

For yo~r c9tiv13nience, three copies (one AHCHIVAL and two CLINICAL) of this letter and the 
· amendment are provided. If there are c·,uustions relative to any of the above, please do not 
hesitate to contact this office. 

GLD/AMG 

3incerely yours, 

UPHA PHARMACEUTICALS, INC. 

~J~/1 
Gerard L. Daniel, M.D. 
Chainnan, President & 
Chief Executive Officer 
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VIA FEDERAL F..XPRESS #1710339083 
ACKNOWLEDGEMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-510 
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\.I.\ I'··}.! '_if'\ c .. 

Attn: Document Control Room #148-30 
5600 Fishers ~Lane 
Rockville, MD 20857 

Attention: 

Dear Dr. Sobel: 

Solomon Sobel, M.O., Director 
Division of Metabolism & Endocrine Drug Pro<}ucts 

Reference: NOA #20-357 - Metformin HCI 
Response to 3/24/94 Letter re 

May 13, 1994 
#23-94 

Reference is made to our New Drug Application for Metformin Hy'drocl1loride Oral (#20--357) and, 
in particular, to your letter dated March 24, 1994 with recommendat:ons and requests resulting 
after completion of the review of the Chemistry Section of the NOA. 

Your comments (printed in italics) are addressed as posed in your letter, as follows: 

Drug Substance: 

1) Please provide the limits tor the total amount of impurities. This limit should be incorporated 
as part of the drug substance specifications. Please provide the actual values of the total 
am~nt of impurities for representativa drug substance batches. 

The current limits for impurities are thr. e specified in the published monographs for metfonnin 
hydrochloride of the British Pharma ·opooia (BP), the French Phannacopeia (FP) and the 
European Pharmacopeia (EP). Using the HPLC method described (for which the operating 
conditions vary slightly among the monographs), all three monographs specify, for "Related 
substances," to include the major impurity, cyanoguanidine, that the test chromatogram must 
show that the area of any peak corresponding to cyanoguanidine (dicyandiamide) is not greater 
than the area of the peak obtained with a 0.02% aqueous solution of cyanoguanidine reference 
standard (relative to the aqueous metformin hydrochloride solution). Similarly, the peak area of 
any secondary impurity (or "other relatea substance") is not greater than that of a 0.1 % secondary 
impurity reference standard solution (relative to the metformin hyC1roch11oride solution). 



Food and Drug Administration 
. CDER, HFD-510 
Attention: Document Control Room 

May 13, 1994 
#23/94 
Page 2 
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Copies of each of these monographs (with English translations of the FP and EP) are provided 
in Appendix 1. (A copy of the BP monograph was submitted in the NDA. Vol. 1.3, p. 03 000439.) 

A comparison of these monographs shows that the specifications for metformin hydrochloride 
are the same in all three. 

Quantitative determination of each impurity at release for finished lots of metformin hydrochloride 
drug substance is, in iact, carried out. The values of impurities obtained for six recent lots, as 
percentages of the metformin peak area, are shown in the table in Appendix 2. (The section of 
the table related to impurities is highlighted for quick reference.) 

We will revise the specification to Incorporate a total limit value. We propose the 
specification for the total amount of impurities to be ::s 0.5%, of which the amount of 
cyanoguanldine must be ::s 0.02% and that of other impurities, none more than 0.1 %, relative 
to the metformin hydrochloride content. Such a revision provides a realistic value which 
is also consistent with the existing international mono~raphs. 

2) Total amount of impurities should be monitored in the stability studies and they should 
be within the limit specified. Please provide the actual values determined from the 
ongoing stability studias. 

Appendix 3 provides tables listing the quantitative results obtained at each test interval for the 
six lots of metformin hydrochloride drug ~ubstance currently in long-term ambient stability testing 
(Lot Nos. 3184, 3487, 3787, 4106, 4450 and 48G6, at one lot per year placed on test). These 
data, except those for the last lot, #4866, manufactured in 1993, were submitted in !hf> NOA, Vol. 
1.2, pp. 03 000087 - 03 000092, but have been revised to provide all of the impurity valurJs in 
percenta~es of metforrnin HCI content for ease of comparison, rather than showing some values 
as percentages and others as parts per miUion (ppm) as are given in the NOA tables. The lots 
were testeid in accordance with a protocol complying with the FDA's February 1987 guideline for 
stability testing of drug substances, ex;~ept that samples are kept on stability for 7 years instead 
of 5 years ·(Lipha internal requirement). Values at release (0 time) are included for each lot, and 
the section of each table listing impurities is highlighted for your convenience. 

It is clear that metformln hydrochloride Is a stable compound and that the values for 
impurities remain low th1·oughout the stability testing period. Also, values tor Individual 
impurities remain remarkably constant, within experimental error, for !ndhrldual lots. 

The values obtained comply with release specifications as listed In the official monographs. 
They also meet the proposed revised speciflcat1011 for total amount of Impurities of s 0.5%. 
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Drug Product: 

1) Please provide a specification for the tolal amount of impurities as part of the dosage form 
specifications. Also, provide the corresponding ~alues for the total amount of impurities for 
lots 109448 and 11017~. 

A copy of tpe official monograph for metfonnin tablets from the 1988 Edition of the British 
Pharmacopoeia and its 1990 Addendum is provided as Appendix 4. (These monographs were 
submitted in the NDA, Vol. 1.3, p. 03 000582.) 

The HPLC analytical method specified in the 1992 Addendum for the drug substance (see 
AppendL< 1 ), as stipulated in the BP metformin tablets monograph, is that required by the UK 
regulatory authorities and is used for control of all lots of tablets manufactured by Lipha UK. This 
method is not feasible for routine use to quantify small amounts of secondary impurities more 
accurately than in tho 0.1 % range. This is especially difficult in view of tl1e r;mall amount of total 
impurities g€:nerally contained in the raw material drug substance as receiVtid from Upi1a Calais. 
(See Appendix 2.) 

The lot numbe'S referred to in your March 24, 1994 letier, under Drug Produ:;t item 1 are actually 
Lot Nos. CMC (500-mg tabluts) and ACE (850-mg tablets), respectively. The numbers 109448 
and 110179 are th8 respective control numbers of these lots, not the lot numbers. The values 
obtained for dicyandiamide (cyanoguanidine) are listed on the certificates of analysis for these 
lots (submitted in the NOA, Vol. 1.3, pp. 03 000569 and 03 000581, respectively), copies of w11ich 
are provided in Appendix 5. 

Samples of thesP. lots of drug product are currently being analyzed for impurities using the Lipha 
Suresnes HrLC method for quantifying impurities in the drug substance and will be submitted 
as soon as availablu. However, as stated in the previous paragraph, the levels of secondary 
impurities may be so small as to be near or below the sensitivity limits (0.0005% to 0.0020%, 
which vary depending on the HPLC instrumentation used and on the individual impurity). 

The chromatograms obtained from accelerated testing of the three lots of 500-mg and three lots 
of 850-mg Glucophage Tablets in US packaging whicl1 were submitted in the NOA \Vol. 1.4, 
pp. 03 000675 - 03 000728) have been re-examined. Becc.use the Lipha Suresnes HPLC method 
has not been validated for the UK HPLC equipment, the reak areas of the secondary impurities 
were calculated by computer to obtain "ball park" values for each impurity. Thus, considering 
the experimental error, the accuracy of the values obtained can only be approximate unti! the 
results from the samples being done at Lipha Suresnes are available. 

The levels of impurities trom the above·rnentioned accelerated stability studie!'> of the six lots are 
) provided as Appendix 6. 

,/v 
.. ..( \ 

't' ·...,'\'./ 
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The results show that only Lot No_ 301CWC {500-mg tablets) had detectable amounts of 
secondary impurities at release (0 time). Dicyandiamide, quantified using a 0.02% reference 
standard solution, was 0.0048%. The values calculated for related substances (secondary 
impurities) yielded one Impurity eluting at 3.4 min ... 0.0050% and one at 3.7 min ... 0.0080%, a 
total amount of impurities of approximately 0.0180%. The peaks for secondary impurities were 
not dete<;table at the subsequent 1-, 2- and 3-month test intervals. Neither of the other two lots 
of 500-mg tablets nor the three lots of 850-mg tablets showed detectable levels of secondary 
impurities at any test interval in any of the packaging configurations used. Cyanoguanidine 
ranged from 0.0014% to 0.0058% (500-mg tablets) and 0.0014% to 0.0019% (850-mg tablets). 

We propose that the specification for total Impurities In the drug product be re11lsed to be 
the same as for the drug substance, i.e., total amount of impurities :s o.5%, with 
dicyandiamide, :s 0.02% and secondary impurities, none more than 0.-1%. 

2) Monitoring the total amount of impurities should be part of the drug product stability study. 
Please provide data on the total amount of impurities determined from the ongoing stability 
study. 

The same comments relative to quantification ol secondary impurities a.s discussed above under 
Drug F. Jduct item 1 apply. The level of dicyandiamide is quantified at each test interval, but the 
level of other impurities is given as "n0ne more than 0.1%", because ·:)f the limits of the control 
HPLC analytical method stipulated in the BP monograph. Data on ongoing stability studies under 
ambient conditions for three recent lots of each do.c;age strength (Lot Nos. DFD, DFL and DFM, 
500-mg tablets, ADS, ADV and ADW, 850-mg tablets) in packaging intended for US marketing 
are provided through the 9-month test intervci.: in the tables in Appendix 7. 

Based OIJ th~ fa,lculations presented in :\ppendix 6, we believe that it is safe to concluciB that lots 
of Glucophage in both tablet strengths do comply with a revised specification for total amount 
of impurities of :s 0.5%. 

3.1 The actual dissolution data (lots 1Q91'48 [CMCJ and 110179 [ACE), tepresentative of 500 
anri 850 mg dosage strength, te.".pectively) seem to Indicate that the tablets ate fully 
dissolved before 45 minutes. Please provide the actual dissolution profiles for these and 
other representative lots. A dissolution specification that mimics the dissolution behavior 
should also be provided. 

Appendix 8 provides, in tabular form, the Jissolution profiles, in pH 6.8 buffer medium, for l.ot 
Nos. CMC and ACE (Control No.s. 109448 and 110179) 500-mg and 850-mg tablets, respecti\'aly, 
as recuested. Tables are also presented for results obtained earlier on three lots of 500-mg 
tablet~. l.lsed in clinical studies (Lot Nos. 123, 137 and 148) in the same pH 6.8 buf.'er mr,dium, 
and for one lot (number unspecified) ol 500-mg tablets, all of which are the current formulation, 
in 0.11\1 HCI medium. The data for the results on Lot Nos. 12~1. 137 and 148 and the unspecified 

,/ 
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RE: NOA #20-357 - METFORMIN HYOFlOCHLORIDE ORfl.LJAMENDMENT #23 

lot of 500-mg tablets were extracted from Item 6.7 of the NOA, Vol. 1.41, p. 06 000131, intext 
Tables 27 and 28, reformatted to conf\mt1 with the data in the tables for Lot Nos. CMC and ACE. 

The dissolution specification of •not 1~ than 70% released in 45 minutes (single point 
determination)", contained in the monog·;aoh for Metfom1in Tablets in the British Pharmacopoeia, 
was imposed unilaterally by the British Pharmacopoeia Commission. This dissolLltion 
specification replaced the disintegration tnst previously required. The BP Commission did not 
agree with the argument that, for a highly soluble compound such as metformin hydrochloride, 
the dissolution test proposed had little scientific relevance for n standard, i.e., non-delayed 
release, formulation which previously had to comply with the disintegration test (limit: 
disintegration within 15 minutes under the specified test conditions). The limit as stated was 
reaffirmed by the BP Commission and it was adopted by Lipha. 

We propose a revised single point dissolution specification which is me.re consistent with 
actual behavior, as •not less than 90% released in 30 minutes,• wiih Which Glucophage 
Tablets comply, as demonstrated In the tables in Appendix 8. 

Labeling 

Please provide copies of the draft pachage (carton) labels. 

Currently, there aro no plans to package the bottles of GLUCOPHAGE• Tablets in cartons. 
Copies of the draft bottle labels were submitted in Item 4.3.1 of the NOA, Vol 1.5, pp. 04 000015 -
04 000016. They are reproduced in Appendix 9 herewith. 

Summary 

In summary, \ve trust that our rm;ponses to the various items are to your satisfaction. Tt;q 
revisions being proposed for certain specififications, i.e., a limit for total amount of impurities for 
the drug substance and tor the drug product of •::50 0.5%, of which that for cyanoguanidine must 
be s 0.02% and for secondary impurities, none greater than 0.1 %",and a single point dissolution 
specification for metformin hydrochloride tablets of •not less than 90% released in 30 minutes•, 
may be better suited for U.S. requirements. In any case, it should be noted that past as well as 
current results are within the limits cf the proposed revised specificat!ons as well as those of the 
previously established specifications in the BP, FP and EP monographs. 

It should also be not€1d that the intent for this drug is to have the finished product manufactured 
in the U.S. rather than in the U.K. and, thus, specifications will be more consistent with our U.S. 
requirements. 
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RE: NOA #20-351 - METFORMIN HYDROCHLORIDE ORAL/AMENDMENT #;'.3 

Should there be any further questions relative to this response, please contact. us. 

Sincerely yours, 

GLD/BHW/eg 

Enc. 

1 Ai'chival Copy, 2 Clinical Copies 

-1 •, I 



9 Wl ST s If H SIR! f 1 • su1n 38lS • N",\/ '·)RI< Nl ',\/YORK 10019-l/OI 

T!l 112-223 1280 • IAX llZ-223 1398 

- - - :·· • : ,,.... ; ~ f .- ! 
: . I 

May 12, 1994 
#22-94 

VIA FEDERAL EXPRESS, #1710339094 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

'·._) . ~ ~ '. ' : . ! 
' ~ 1 .. -.. 

Food and Drug Administration 
CDER. HFD-510 
Attention: Document Control Room #148-30 
5600 Fishers Lane 

~ .. 
I .. .... . 

. ... 
I 

Rockville, MD 20857 

Attention: 

Dear Dr. Sobel: 

\ 
•. . "·· .. ~ ,· ~. ,.. . . . . . ... ~ -

-,~ . ,. ·. ·,.-•'· ,,.. 
"•<. -.-.~, .... ;.:·-:.::.. -.,.· 

Solomon Sobel, M.D., Director 
Division of Metabolism and Endocrine Drug Produ~ts 

Reference: NOA #20-357 Metformin HCI Ori.I/Amendment #22 
Request of Dr. Ronald lnnerfield: Re-Analysis of ECG 
Changes/Cardiovascular Events in Controlled Clinical 
Trials 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. 

Pursuant to a rnquest from Dr. Ronald lnnerfield. it:ceived sub~;equ .. ~rn "·--' :'•<' r.1arch 18, 1994 
meeting of the Endocrine and Metabolism nru~i:;Adviso1y Comniil!G•;, endosed is 1.irther analysis 
and infor'rnatiOn' on electrocardiographic l[CG) fin·.iings and card1ovascula.· , \-mis occurring 
during controlled clinical trials of metforn >in. l he submission is organlzt:d d' .. :ording to the 
sequence of requested information listed in .•m internal memo lrom Llr. lnnerfield i., Dr. Alexander 
Fleming, dated March 22, 1994 (See attach1:.'<i, following this letter). A descrlpl·on oi what has 
been done and what is L)eing submitted relalivo:; tn each point in the mernCJ (fisted in italicized 
print, below) is provided in the following paragraphs: 

Item 1. (Points 1 & 2): All "significanUy changed" ECG~ from Gategoty I trials (U.S. 
controlled clinical trials), with available 1011,,w.up i:;iormation. 

As background information, in the double-blind U.S. stud1t:s (U.S. Study Nos 87-1 D-6023 and 
8l-20-!:i0?3), patients had an clLctrocardiogram performet1 at l3aseline and at their Final '/isit. 
lnv~stigators were at liberty to perform and interpret these ECL1s, according to their usual 
corwention. No effort was made to either standardize the ECG interpretations or to have them 
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read by an "official" person/group. As shown, by way of example, in Part A of Item 1 (Page 30 
from Study No. 87-10-6023 case report form), investigators were ask:ld i1 the Baseline ECG was 
"normal", "abnormal, but acceptable for the study", or "abnormal". With regard to the Final Visit 
ECG, as shown in Part A (Page 98 from Study No. 87-10-6023 case report form), investigators 
were again asked H the ECG was normal or abnormal, but also had to indicate H there had been 
any significant changes in the ECG since the previous tracing and were asked to spacl\'y the 
nature of such changes, if present. (All ECGs were. of course, also submitted along with tf11s 
"global" ~sseSL111ent). 

-
The responses to these latter questions were the basis for the creation of Appendix 7 of the 
individual Final Study Reports: namely, patients were listed whose ECGs had been •normal" at 
Baseline but "abnormal" at Final Visit-or-"abnormal" at Baseline but not considered to be 
"abnormal" at Final Visit-or-"abnormal" at both Baseline and Final Visit but with "significant" 
changes from Baseline. Listing in this Appendix was strictly based on the investigator 
interpretation of the ECGs. These electrocardiograms were then reviewed by an •unblinded" 
Lipha medical monitor (M.D.) and resulted in creation of the "Comments• field of tho respective 
Appendix 7 listing. (The original Appendix 7 of Study No. 87-10-6023 is /ocared in Vol. 1.119, 
beginning on Page 088-05345 and the original Appendix 7 of Study No. 87-20-6023 is located 
in Vol. 1.156, beginning on Page 088-18582 of the Metformin NOA #2o-357). 

As discussed in the text of the Final Reports of these studies (Vo/. 1.104, Pages 088-00153 to 
088-00155 tor Study No. 87-10-6023 and Vol. 1.120, Page 088-05543 for Study No. 87-20-6023), 
upon our internal review, many of the "aLnormalities" at Fina: Visit, in fact, were present at 
Baseline or had si 1own improvement. In our opinion, no consistent pattern, relative to randomly 
assigned treatment group, was observed, based on this review. 

However, sinco the issue of a potentially greater nu1nbr.!r of ECG abnormalities in the metformin 
treatment gro<1ps has been rai:;ed by Dr. lnnerfield, we have taken the following actions: ECGs 
from all patients h:>ted in the original Appendix 7 of each of the two U.S. studies w~re submitted 
to an elJpe~, Cflrdiologist and electrocardiographer (Dr. William Proudfit, Cleveland Clinic 
Foundation, Cleveland, Ohio: see Item 1, Part F for Dr. ProuJfit's curriculum vitae and list of 
publications, exclusive of book reviews and patient education materials), for his il1terpretation, 
"blinded" fpr treatment group. Additionally, he was provided ECGs from the Final Visit of the 
subsequent open-label metfom1in (or metformin + glyburide) study {U.S. Study No. 89-1 C-6023), 
wnen patients had been enrolled In that study. 

This has rer.ulted in a revised Appendix 7 for each of the two double-blind studies, entitled 
"Expert Reaoing of Appendix 7 (ECG Abnormalities) from Double-Blind Study (Study No. 87-1 D-
6023 er Study No. 87-20-6023) with Open-Label (Study No. 89-1C-6023) Follow-Up When 
Applicabis". 

The revised Appendix 7 tor U.S. Study No. 87-1 D-6023 is presented as Part E\ 1of Item 1. The 
revised Appendix 7 for U.S. Study No. 87-20-6023 is presented as Part D of 1l1:1m 1. 
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As can be seen and a:. nescribJd below, based on this expert review, thete has o .. .::ri 
considerable modification in each ·Jf these Appendices, relative to the original interpretations (the 
original Appendix 7 of Study No. 87-1 D-6023 is provided as Part C of Item 1 and the original 
Appendix 7 of Study No. 87-20-6023 is provided as Part E of Item 1, for ease of review). 

With regard to U.S. Study No. 87-10-602::: (metfmnin vs. placebo}, in the metfonnin-t1eatment 
group, as indicated in the original Appendix 7 of that study, according to investigator 
interpret~tion, 18 of the 143 metformin-treated patients were thought to have had •normal" ECGs 
at Baseline and "abnormal" ECGs at Final Visit. Based on Dr. Proudfit's review, this has now 
been changed to only four metformin-treated patients. Whereas, according to investigator 
interpretation, three metforrnin-treated patients were thought lo tiav& had initially "abnormal" 
ECGs which became "normal" or "iess abnormal" at Final Visit, this has now been revised to eight 
metfonnin-treated patients, with this direction of change. No change in categorization occurred 
for nine metforrnin-treated patients. Three patients had ECG evidence of remote myocardial 
infarction a.: Raeeline. 

Among the four metforrnir.-treated patients whose ECGs were interpreted as abnormal at their 
final visit, Patient 04008 had 1-~•·'lve changes without clinical abnormalities; Patient 11O13 had 
ECG evider1ce of an old inferior myocardial infarction (and had experienced a clinical infarction 
at Vi<;1l 7 [see Item 3 for further details]); Patient 13001 had ECG evidence of a prot.able early 
acUle myocardial infarction (J.nd had a clinical ir :farction at Visit 6.1 [see Item 3 for further 
details]); Patient 12010 had increased T-wave changes at Final Visit (and had clinical 
symptomatology of coronary" ::utery disease and a positive stress and thallium test [see below for 
further details]}. An additional patient (Patient 100:21) had an initially normal ECG which was 
questionably abnom1al at Final Visit (? old infdrior myocardial infarction). Thiu patient had 
sustained a myocardial infarction post-Vic;it 4 but completed the study [see liem 3 for further 
details]). 

With regard to the placebo group, according to investigator interpretation. 10 of the 146 
placebo-\reat~d, patients were thought to have had initially "normal" ECGs at Baseline and 
"abnormal" ECGs at Final Visit. Based on Dr. Proudfit's review, this has now been changed to 
three placebo-treated patient::. (Patients 03011, 04022 and 10009: all with T-wave changes, 
without any apparent clinical correlations). No placebo patients were originally thought to have 
had "abnormal" ECGs which became •normal" at Final Visit. lhis has now been revised to five 
placebo-treated patients, with this direction of change. No patients in the placebo group had 
Baseline evidence of prior myocardial infarction. 

According to D•. Proudfit, six of the metformin-treated patients eind three of the placebo-treated 
patient in the original Appendix had ECGs which were normal at both Baseline and Final Visit. 

Thus, classification"> \'!ere changed, based on Hie expert review, for 17 of the 26 metformin­
t~ patients list~d in tht •xi_ginal Appendix 7 of Study No. 87-10-601!'.3 and 11 ot the 14 
,pla_

7
o-treated patients listed 1•' the Appendix. 

:., . 

,.·.·.1.l .· :?I -
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As indicated in the original A_'lpendix 7 of U.S. Study No. 87-20-6023 (metformin monotherapy 
vs. glyburide monotherapy vs. metformin + glyburide), according to Investigator interpretation, 
18 of the 210 metformin-treated patients were thought to have had •normal' ECGs at Baseline 
a.-.d "abnonnal" ECGs at Final Visit Based on Dr. Proudfrt's review, this has now been changed 
t1.; three metformin-treated patients. According to Or. Proudflt, 15 of the rnetformin-treated 
patients in the original Appendix had ECGs which were normal at both Baseline and Final Visit. 
There were no metformin-treated patients in this Appendix who had an initially "abnormal" ECG 
which then became "narmal" at Final Visit, based on both the original investigator interpretation 
and the 'cur.rent expert's review. 

Among the three metformin-treated patients whose ECGs were interpreted as abnormal at Final 
Visit, Patient 10013 had ECG changes consistent with a recent inferior myocardial infarction, 
without any clinical corrnlation (this patient had been prematurely terminated because of an 
urticaria! reaction secondary to gastritis. He also had post-study coronary arteriography which 
showed minimal coronary disease [See Narrative, Vol. 1.80, Page OBA-03008]); Patient 18019 had 
Final Visit ECG changes consistent with an inferior infarct o! questionable age, but without any 
clinical correlations and went on to complete the open-label study and had a normal ECG at thu 
Final Visit of that study; Patient 19017 had T-wave changes, without ciinical correlations and also 
completed the open-labei study with a normal ECG at Final Visit. 

With regard to the glyburide group, according to investigator interpretation, 17 of the 209 
glyburide-treated patients were thought to have had initially "normal" ECGs at Baseline and 
"abnormal" ECGs at Final Visit. Based on Dr. Proudfit's review, this has now been changed to 
two glyburide-treatad patients. No glyburide patients were originally thuught to have had 
"abnormal" ECGs which became •normal" at Final Visit. This has now been revised to one 
glyburide-treated patient, with this direction of change. Twelve glybunde-treated patients, were 
considered by the expert reviewer to have had normal ECGs o.t both Baseline and Final Visit. 

Of the two glyburide-treated patients whose ECGs had become abnormal, Patient 03u19 
(hyperte_flsi 1.e_, 9n treatment) had changes of hypokalemia and possible incomplete RBBB (suJ 
below for further details) and Patieni 18004 had progression of T-wave changes without an1· 
clinical correlations. 

With regard to the metfonnin + glyburide group, accorc'i·.1(] ·10 investigator interpretation, 23 of 
the 213 patients in this group were thought to have had in~Jally "noonal" ECGs at Baseline and 
"abnormal" ECGs at Final Visit. Based on Dr. Proudfit's review, this has now tieen changed to 
four patients in the metformin + glyburide group. There were no metformin-treated patients in 
this Appendix who had an initially "abnormal" ECG which then became "normal" at Final Visit, 
based on both the original investigator interpretation and the current expert's review. According 
'lo Dr. Proudfit, 13 patients in the original Appendix in the metformin + glyburide group had ECGs 
which were normal at both Uaseline and Final Visit. 
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Among the four patients on m13tformin + glyburide whose ECGs had become abnormal, three 
patients had increased T-•:,ave t".hanges, without any clinical correlations (Patients 11013, 11015 
and 18031). Patient 171J01 had L-:CG changes consistent with an inferior myocardial infarction, 
without any clinical conelatiom;. 'fhis patient went on to participate in the open-label study and 
had thd same ECG changes at the end of that study (without, again, any clinical 
symptomatology) and was, ar~ordingly, going to be evaluated by a cardiologist. 

Thus, classifications were changed, based on th·~ expert review of these ECGs from Study No. 
87-20-6023, for 18 of the 22 metformin-t. eated patients, for 16 of the 25 glyburide-treated 
patients and for 22 of the 30 metformin + glyburide-treated patients listed in the original 
Appendix 7. 

To summarize, based on ar. expert reading of the ECGs, "blinded" for treatment group, from 
subjects originally listed in Appendix 7 of the reports of the two pivotal U.S. studies, we can 
conclude that there is no increased inciderce ol ECG abnormalities in metformin·treated patients 
and, additionally, there were no consistent treatment-related ECG effects seen in these studies. 
In U.S. Study No. 87-10-6023, four of 143 metformin-treated patients compared to three of 146 
placebo-treaied patients had normal ECGs at Baseline, which later became abnormal. Although 
two of the four metforrnin-treated patients in this study had clinical and ECG evidence of 
myocardial infarction, both also had the recognized risk factors of male sex, obesity, diabetes, 
known hypertension and smoking (one of the two). In U.S. Study No. 87-20-6023, we can 
conclude that three of 21 O metformin-treated patients, two of 211 glyburide-treated patients and 
four of 213 metformin + glyburide-treated patients, had normal ECGs at Baseline which later 
became. abnormal. In this study, two metformin-treated patients had ECG changes consistent 
with infarction, but without clinical correlations, and one of these patients had coronary 
angiography which failed to confirm significant coronary artery disease, while the other patient 
had a subsequent normalization of the ECG. One patient in the metforrnin + ~J!yburide group 
had EC~ chapges consistent with infarction, which persisted, but he was totally asymptomatic 
for more than one year, subsequent to the initial identification of these changes. 

As requested, when applicable, Dr. Proudf1t has itisc !r.itirpreted the Final Visit ECGs for all 
patients originally listed in /\ppendix 7 of each study report, who participated in the open-label 
study. 

(NOTE: Copies of the ECGs for Study No. 87-10-6023, comprising the subject matter of the 
original and revised AppP.11dix 7 are included in Volume 2 of tnis Amendment, arranged according 
to treatment group, and for Study No. Bl-20-6023 as Volume ;J, again arranged according to 
treatment group). 
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Item 2. (Points 3 & 4): A pooled listing and all ECGs available for patients who died 
in controlled trials sorted by siuci,r and by exposure(±) to meUormin. 

The pooled listing of patients who died during controlled U.S. and non-U.S. clinical trials are 
presented in Tables A 1 and A2, respectively, located in Item 2, Part A. Brief narrative summaries 
of these patients (all of which were presented in the NOA) are given in the following paragraphs: 

~ 

U.S. Controlled Clinical Trials: 

In the U.S. controlled clinical trials, there was only one death among randomized patients. This 
patients: Patient #20/06, enrolled in U.S. Study No. P,7-20-6023, had been randomized to 
treatment with metformin and Placebo G. This 52 year ol 1 obese male smoker, with a 12 year 
history of NIDDM, died of an apparent myocardial infarction, after approximately 15 weeks on 
study. At the time of his death, he was taking 2.5 g/day of metformin and 4 tabs/day of Placebo 
G. His complete case report form, including available ECGs, has been previously submitt.nd with 
the NOA (see Vol. 1.394, Pages 12/009864 through 12/010016) and a narrative summary of his 
case has also been submitted (see Vol. 1.80, Pages OBA-02293 and 02294). These ECGs are 
now resubmitted as Item 2, Part B. 

There was an additional death, previously reported in the context of the Metforrnin Annual 
Progress Report to IND #27,966 (Serial No. 048, submitted April 26. 1991). This death occurred 
during the Pre-Enrollment (pre-randomization) Phase of U.S. Study No. 87-10-6023, during the 
two month dietary run-in period, when NIDDM subjects were managed with weight-reduction diet 
alone. The patient1, a 68 year old obese male, nom:moker, with a three year hirtory of diabetes 
mellitus, occasional aspirin user and without a history of prior carciovascular disease, entered 
the Pre-Enrollment phase on Aug. 3, 1990. When the patitlnt did not appear for his penultimate 
pre-randomization visit, his family was contacted and the sill., was informed that the patient had 
died while or;i,vci-cation, following an a rent myocardial in\arction accompanied by ventricular 
tachycardia, sustained on August 1 , 19 0. Heart failure ensued, despite thrombolytic therapy 
and, following coronary arteriograp balloon angioplasty was attempted. However, heart failure 
persisted and he expired on Au~1. 24, 1990. No ECGs are available Oil this patient. Records for 
this patient are submitted as Item 2, Part C. 

Non-U.S. Controlled Clinical Trials: 

There were two deaths occurring during the course of the non-U.S. wntrolled clinical trials, 
reported in the MDA. 

' This patient (JJA: DOB 03/18/22), has no Study ID number, since he never was randomized. 
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Patient #037, enrolled in non-U.S. Study No. MET/GB/86/CAMP1, was a 61 year old female 
smoker with NIDDM, with a past history of squamous cell carcinoma of the uterine cervix, treated 
with radiotherapy. She ente1ed the study and was randomized to gliplzide therapy. During t~e 
study, she was noted to have at.monnal liver function tests (12/85). In July, 1986, she haci biopsy 
01· a breast mass which revealed squamous cell carcinoma, considered to be either of cervix or 
pulmonary origin. She subsequently developed acute abdominal symptoms and exploratory 
laparotomy revealed disseminated carcinomatosis with in~stinal perforation. The patient was 
discontinued from study participation on July 2, 1986, after 306 days of glipizide therapy and died 
four days later. The complete case report form for this patient, has been previously submitted 
with the NOA (see Vol. 1.398, Pages 12/011673 through 12/011678) and a narrative summary of 
her case has also been submitted (see Voi. i .8 i, Page DBA-03270). No ECGs are available on 
this patient. 

Patient #209, enrolled in no11.IJ.S. Study No. METIS/86/HERMA, was a 63 year old male, with 
NIDDM, previously managed with diet alone who, at study entry, had a history of a prior 
myocardial infarction, persistent angina pectoris and atrial fibrillation. He was on multiple 
medications for his cardiac problems (digitalis preparation, calcium-channel blocker, diuretics, 
coronary vasodilatoru). Following the run-in period, he was initially randomized to glibenclamide 
monotherapy (started on Dec. Hi, 1986) but active metformin therapy was added on Feb. 10, 
1987, because of inadequate glycemic control with glibenclamide monotherapy. The patif,nt 
reported symptoms of angina pectoris at almost all visits. On April 19-20, 1987, the patir.~nt 
apparently had a fatal myocardial infarction. No autopsy was performed. At the time of the 
patient's death, he was on 10.5 mg/day of micronized glibenclamide and 1 g/day of metformin 
(Dose level 4). The compl~te case repo~· f for this patient, has been previously submitted with 
the NOA (see Vol. 1.396, Pages 12/010 7 t rough 12/010652) and a narrative summary of his 
case has also been submitted (see of 1.81, Pages OBA-03179 and 03180). No ECGrs are 
available on tilis patient, although his Baseline ECG was interpreted as being "abnormal", with 
the following commentary: "Atrial librillation, status post infarct") . 

Item 3. 
. . ' 

(Points 5, 6 & 7): A pooled listing, from all controlled clinical trials, sorted by 
study and by exposure ( ±) to metformin, of all patients with any terms 
associtJted with: 

Coronary artery disease 

Arrhythmia 

Cardiovascular disease 

The req11ested pooled listings are presented in Item 3. Within the tabular listings for U.S. 
controlled trials, organized by protocol and treatment group, the following information is provided: 
total treatment duration, investigator number, patient number, days to first occurrence of the 
event, the dose ol met1ormin at the time ot first occurrence of the event and the event as coded 
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by COST ART. The tabular listings for the non-U.S. controlled trials are organized by protocol and 
treatment group, total treatment duration (when available), investigator number, patient number, 
metformin dose at time of first occurrence of the event and the event as coded by COSTART 
terminology. The days to first occurrence for events could not be calculated for the non-U.S. 
studies, since "start dates• for adverse events were not provided in any CRF for any of the 
studies. 

In additi<;m to the listings, brief narrative:.; for each patient are provided and location of . 
correspondiQg information in tho NDA is indicated, whenever applicable. Creation of these brief 
narratives was deemed necessary in ordm to provide background information on patients (e.g., 
presence or absence of preexistent cardiovascular disease) and to qualify some terms which, 
although listed among Cardiovascular System terms, in fact, did not connote cardiovascular 
disease (e.g., ch\:lst discomfort of a neuromuscular nature, palpitations, etc.). Furthermore, the 
narratives provide information indicating that a number of the "adverse events" in this System 
category, particularly for the non-U.S. studies, were not treatment-emergent. 

Specifically, the following pooled listings are provided: 

A pooled listing al patients with experiences/intercurrent medical events, the coding of 
which suggested a potential association with coronary disease, is presented in Item 3, 
Part A, Table 81 (controlled U.S. studies) and Table B2 (controlled non-U.S. studies). 
Brief narratives on each such patient are provided in Item 3, Part B, following the tables. 

A pooled listing of patients with ~ment-emergent adverse experiences/intercurrent 
medical events, the coding of wtjc.'h st.lggested a potential associatio!l with arrhythmias, 
is presented in Item 3, Part t,.. Table C1 (controlled U.S. studies) and Table C2 
(controlled non-U.S. studies). Brief narratives on each such patient are provided in Item 
3, Part D, following the tables. 

A..pOQ15lci listing of patients with treatment-emergent adverse experiences/intercurrent 
medical events, the coding ot which suggestad a potential association with 
cardiovasct.l.ir disease is presented in Item 3, Part E, Table Dt (controlled U.S. 
stu~ies) and Table 02 (controlled non-U.S. studies). Brief narratives on each such 
patient are provided in Item 3, Part F, followi11g thfl tables. 

As with the ECGs, thesa li:1tings, and the accompanying narratiVes, support the lack of any 
consiatent treatment-related effects on cardiovascular-re:::·:'ild disease. The~· also support the 
generally high incidence of preexistent cardiovascular disease in these high-risk, diabetic patient 
groups. 

In conclusion, we are confident you will agme with our interprE1tation that there is no evidence 
from ti 1ese data that thu use of metfcrrnin predisposes to either cardiovascular or 
electrocardiographic disorders. 
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Food and Drug Administration 
CDER, HFD-510 
Attention: Document Control Room #148-30 

May 1~. 1994 
#22-94 
Page 9 

For yo1.1r convenience, three copies (one ARCHIVAL and two CLINICAL) of this letter and the 
amendment are provided. Please provide one CLINICAL copy to Dr. llonald lnnerfield. 

If there are questions relative to any of the above, please do not hesitate to ::ontact this office. 

GLD/AMG 

.. • 1 ' 

Sincerely yours, 

LIPHA PHARMACEUTICALS, INC. 

er . Daniel, M.D. 
Chairman, President & 
Chief Executive Officer 
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~ ~~fj~EUTICALS \ 9 W[ST 57TH ~<REH • SUlfE 3825 • NEW YORK Nl W YORK 10019-2701 
TEL 212-223 1280 • FAX. 212-223 1398 

March 12, 1994 
#20-94 

VIA FEDERAL EXPRESS #14.:19367322 
ACKNOWLEDGEMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HF0.510 
Attn: Document Control Room #14~ 
5600 Fishers Lane 
RctCk\'ille·, MD 20857 

~ 

Atiention; 

Dear Or. Sobel: 

Solomon Sobel, M.D., Director 
Division of Metabolism & Endocrine Drug Products 

Referenoa: NOA #20-357 - Metlormin HCI Oral/Amendment #20 
Internal Report - Optical Activity of Metformin HCI 
Request of Mr. John Hunt 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357). Reference 
is also made to our faxed response dated 3/2194 to Mr. John Hunt relative to whether or not metfOl'min 
hydrochloride possesses any chiral sites which could give rise to enantiomers. 

In our response we stated that measurement of the optical rotation of metformin hydrochloride in two 
solvents showed no optical activity, thus confirming the absence of chiral sites and enantiomers. 

Enclosed herewith as Amendment #20, in triplicate, for your review, is a copy of our Internal Report, 
METFORMIN HYOROCHLORIOE, BATCH #21889 - DETERMINATION OF THE OPTICAL ACTIVITY, by D. 
Oescours and P. Briet, dated f-ebruary 28, 1994, which was done at the Lipha Research and Development 
Center ia Lyon, .France. 

If th11re are questions relative to the above, please do not hesitate to cootac.t this oltice. 

Sincerely yours, 

GLD!BHW 

1 Archival Copy, 2 Clinical Copies 
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VIA FEDERAL EXPRESS #1439367333 
ACKNOWLEDGEMENT OF DELIVERY REQUESTED 

Food a·nd Drug Administration 
CDER, HFD-510 
Attn: Document Control Room #148-30 
5600 Fishers Lane 
Rock'ville, MD 20857 

Attn: Solomon Sobel, M.D., Director 

. ·-

March 12, 1994 
#21/94 

Division of Metabolism & Endocrine Drug Products 

Dear Dr. Sobel: 

~.......__ 

Reference:NDA #20-357 - Metformin H Oral/ 
Amendment #21 /Lactate urno r 

Reierence is made to cur New Drug Application for Metformin Hydrochloride Oral (#20-
357). 

Enclosed is Amendment #21/94 which contains a preliminary report on the recently 
completed study on the effects of Metfonnin on lactate turnover. These· data show that 
there is no effect of metformin on lactate turnover in Type II diabetics wt.en metformin is 
useq in tQe(apeutic doses. 

If there are questions relative to the above, please do not hesitate to contact this office. 

Sincerely yours, 

, 

GLD/ls 
1 Archival Copy, 2 Clinical Copies 

/~ ,(.· ' 
. ' 

I ,; ' 

-.l \ 

·­. 
-."". 
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or~\ G\ rJAL 
VIA FEDERAL EXPRESS, ·:111439367565 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-510 
Attention·. DocurnE:,1t Control Room #148-30 
5600 Fishers Lane 
Rockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 
Division of Metabolism and Endocrine Drug Products 

March 11, 1994 
#19-94 

MAR 1 4 1994 

Reference: NOA #20-357 Metformin HCI Oral/Amendment #19 
Safe·ty Update: UK Prospective Diabetes Study 
(Manuscript); Corrected and Updated Information on 
Published Cases of Lactic Acidosis 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (-.1120-357), 
submitted to 1he FDA on September 29, 1993. 

In an earlier conversation with Dr. Ronald lnnerfield and this office, Dr. lnnerfield pointed out 
some minor discrepancies in a table c;ontained within the NOA (Item 8, Section 8.8.13.1.5.6, 
"Tabular Summary of the Major Accompafl)1ng Biochemical and Clinical Signs and Clinical 
Outcome of9S Cases of Metformi11-AssocfatB1i Lactic Acidosis [308]", Vol. 1.76, Pages OfJA-02031 
through OBA-02039). Although some of the errors were transcriptional, it appears that one of the 
reasons for some of the discrepancies may bt~ related to the fact that the original preparation of 
the chart was based, in part, on secondary· re·ferences to the cases, rather than both the 
primary and secondar~ references. In some cases we have found that the primary and 
secondary references, or even publications by the same author of the same cases, contain minor 
inconsistencies. 



Food and Drug Administration 
CL1En, HFD-510 
Attention: Document Control Room #14B-30 

March 11, 1994 
#19-94 
Page 2 

As examples of some of the changes made, are the following: the pH for Case 6 was originally 
given as 7.4 instead of the correct value of 7.2; similarly, for Case 10, the pH was given as 7.3 
instead of the correct value of 7.2; for Case 11, the metforrnin plasma level was given as 11,000 
ng/ml instead of the correct value of 110,000 ng/ml; for Case 27, the metformin plasma level was 
given as 11,900 instead of 14,900 ng/ml; information on Cases 87 and 88 had been transposed, 
in port, eic. ~ 

We have now carefully re-analyzed and updated the table. to include publi~hed cases through 
1992 and 1993, bringing the total number of cases reported to 110, from the original of 95. This 
increase results largely from incorporation of cases from tile retrospective Swedish report of 
Wiholm and Myrhed, published in 1993 (BCA-2271), which added 11 new cases (Cases 96 
through 106). Cases 17 through 23, which are also part of the Wiholm and Myrhed review, were 
previour.ly reported in the table since they were originally reported by other ::uthors, in the late 
1970s. Based on the Wiholm and Myrhed review, further detail on Cases 19 through 23 is now 
available and has been incorporated into the updated table (Pages 28 and 29). 

Cases 107 through 11 O have been recently reported in the literature (respective BCA numbers 
of 2315, 2124, 2166 and 2333). Two of these articles (BCA 2124 (Item 8, reference 346] and 
BCA 2166 [Item 8, reference 345)) were previously referred to in Item 8 but the two cases had 
not been incorporated into the above-mentioned table, since the table had been prepared prior 
to their publication. 

In addition to the case update, the information contained in the table has been expanded to 
include, where available, the following: 

• pC02 and/or HC<\ levels; 
•. . ,fo,r all laboratory analytes, both the originally reported units as well as the 

conversion to international units for purposes of uniformity; 
• a catP.gory of "Other", in the column of Associated Clinical Conditions, 
• concomitant Medications; 
• use of alcohol (yes or no); 
• both primary and secondary references (sometimes multiple), which are presented 

by Lipha's BCA number and, in brackets, the reference number in Item 8, if 
already cited; 

• ':ie year of the primary reference publication. 

In addition, commentaries am provided on each case which either explain prior discrepancies 
or give further information on the case, including information on associated illnesse::;. 

Following the table, there is also a compilation of the statistical analysis of the table co:1tent, 
per1ormed by Lipha S.A., providing means, standard errors and ranges for a variety of the 
parameter::. and an analysis of frequencies of coexistent illnesses, outcome, use of dialy~;is, etc. 



Food and Drug Administration 
GOER, HFD-510 
Attention: Document Control Room #148-30 

March 11, 1994 
#19·!l4 
Page 3 

We are also now providing translations of all articles previously referred to in the table, for which 
translations had not been available at the time of the original NOA submission. In addition, all 
new primary and secondary references have been provided, and trans:ated, as appropriate. Also 
provided is a section with unpublishe.d communications relative to Cases 2, 3, 11-15 and 17. 

It should be noted that at lea_,t three of the published cases (Cases 87, 88 and 110) were 
included· af1!ong the cases reported to the French Nationa: Adverse Effect Surveillance 
Commission (Cases 336 (1985), 302 (1984) and 743 (1991)), respectively. These cases are 
included in listings appearing in Item 8, Section 8.8.7.4.2.1 (Vol. 1.75, beginning on Page 08A-
01716) and in Section 8.8.13.1.5.5 (Vol. 1.76, beginning on Page 08A-02013). (NOTE: There may 
be further duplicate reporting, of which we are currently unaware, /ust as tflere /Jave been multiple 
reports of the same case appearing in the published literature, as noted in Ille enclosed table). 

In addition to the above, we are providing a small supplemental table of seven published cases 
of "acidosis", which, however, were not included in the original re11iew of Professor Cesare Sirtori 
because of the poor quality of the information, primarily, the lack of important biochemical data. 
Case 1, however, in this table, reported by Assan et al (Coma metaboliques non acido­
cetosiques chez des diabetiques: Presse Med.,1969,7i'.21:787·789 [BCA-1773]). is 
considered by some authors to represent the first reported case of lactic acidosis associated with 
metformin use. However, the only biochemical parameter available is the pH of 7 and there is 
no measurement of either lactic acid levels or metformin levels 1n blood. F'or Cases 2, 3 and 5 
in this table, no lactate levels are available. For Case 4 in the table, there is a very minor 
increase in lactate level and the patient had just been switched frnm phenformin to metformin. 
Finally, for Cases 6 and 7 in this table, there is neither a lactc1te value nor a value for pH and 
thus, even the diagnosis of acidosis cannot be firmly established. However, we are submitting 
these cases for comp:r·,eness. 

With refetenq~ t~ this latter supplemental table, we are also submitting srA-1773, previously not 
included among the Item 8 references (but listed in Item 15 and subrri:ted in abstract form in that 
item) and the translation of BCA 534 (Item 8, reference 378) and BCA 490 {Item 8, reference 374). 
Tht3 remai[lder of the citations for this supplemental table (whic:h had been previ0usly cited in 
Item B but submitted only in their original language), are currenUy being translated and w"Jill be 
submitted as soon as available. 

Finally, of c.onside;able interest and related to further long-!erm safety and efficacy informatir,n 
cf metformin, is the manuscript sul.imitted to the British Medical .Journal, on three-year follow-up 
on all patient groups in the UK Prospective Diabetes Study (UKF'DS). Since metformin is one of 
the treatment arms in this group, it is interesting to note its continued efficacy during that follow­
up period as well as the absence of either lactic acidosis or other important events of safety 
concern. (NOTE: The manusc:ript, authored by t11e UK Prospective Diabetes Study Group, 
immediately follows this letter). 
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Food and Drug Administration 
CDCR, HF0-510 
Attenlion: Document Control Room #148-30 

March 11, 1994 
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For your convenience, three copies (one AnCHIVAL and two CLINICAL) of this letter, the 
manuscript and the lull amemdment are provided. Please r;rovide one CLINICAL copy to Dr. 
lnnerfield. 

If there are questions relative to any ol the above, please do not hesitate to contact this office. 

GLD/AMG 

1 Arcllival Copy, 2 Clinical Copies 

• • ·1 ' 

Sincerely yours, 

LIPHA PHARMACEUTICALS, INC . 

.>--:> 
~J-~"" 

f~·Jp ~ ) 
k.~--,-~~~ 

Gerard}' Daniel, 1.1.D. 
Chairman, Preside nt & 
Chief Executive 01 Jicer 
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c 
9 WEST S7JH ST Rf ET• SUITE 3825 •NEW YORK NEW lORK 10019-2701 

l EL 212-22 3 1280 • FAX: 212-2:'3 1398 

VIA FEDERAL EXPRESS 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
Center for Drugs and Biologics, HFN-810 
Attention: Document Control Room #148-30 
5600 Fishers Lane 
Rockville, MQ 208!:;7 

Attention: Solomon Sobel, M.D., Diractor 
Devision of Metabolism and Endocrine Drug Products 

March 7, 1 :994 

ft
,- ... ,.-, ..... ' .. 

Reference: NOA #20-357 Metfonnin hCI hral ~·~ 
Briefing Book .'1.·./"· •"" 

Dear Dr. Sobel: I -...2 'f.- \ 
'/-- \ \ F..' 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357) 
submitted to FDA on September 29, 1993. · __.,·•-
We have enclosed for your consideration a copy of the Metformin Briefing )J6ok f the 
Endocrinol->gic ar:d Metabolic Drugs Advisory Committee meeting scheduled for lldl'arcb , 1994. 
We are aLo sending a copy (via Federal Express) to Dr. Igor Cerny, Executive ..., etary to the 
Committue. 

Unless we from you to the contrary, an additional twenty-five copies of thil. boOk will be sent 
tomorrow afternoon, via overnight delivery, to Dr. Cf1my for distribution to the Division as well as 
tt1e Advisory Committee. 

Should you t\"V'1 any comments or questions, please don't hesitate to call me at (212) 223-1392. 

cc: Igor Corny, Pharm D .. FDA 

I 

Sincerely, 

iel, M.D. 
(',t,,aiffllir;;an and President 

., 
ll" 

'li \'1'\ 
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VIA FAX AND FEDERAL EXPRESS, #1297im14 
ACKNOWLEDGMENT OF DELIVERY REQU~STED 

Food and Drug Administration 
CDER, HFD-510 
Attention: Document Control Room # 14B-30 
5600 Fishers Lane 
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March 4, 1994 
#18-94 

' 
·/ 

Rockville, MD 20857 ·.· <' .. ;jjj/',\ :;:'."I 
·· •. ~·-.:.", •..•. J,._:.~' 

•-\1..: ,,.. ·.·' :.' - . 
~.... . -·. 

Attention: 

Dear Dr. Sobel: 

Solomon Sobel. M.D., Director 
Division of Metabolism and Endocrine prug Products 

Reference: NOA #20-357 Metforrnin HCI OraliAmendment #18 
Co11~.:t"'d Pharmacokinetic Information 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the f·DA on September 29, 1993. 

Based on earlier conversations with Mr. John Hunt, Division of Biopharmaceutics, and Lipha 
perscnn~I (M.r. ,Bruce Goddard, Dr. Anita Goodman), we have sent today, via FAX, some 
corrections in tables related to data from U.S. Study 89-11-6023 (Food/Fasting/Bioequivalence 
study·1 and some other minor corrections. (NOT'E: All corrections are indicated by shading). 

In the NOA submission of the Final Report of this study, locatud in Volumes 1.42 and 1.43, 
metformin plasma clearance had been incorrectly given. The four corrected pages of the Final 
Report (one page per treatment phase) are now provided as well as the related corrections in 
summary tables of in vivo human pharmacokinatic data (simultaneously presented in Items 2, 6 
and 8) and, where applicable, text pages of Items 6 and 8. (NOTE: In the in vivo human 
pharmacokinetic summaiy table:;, in some instances conversions of units from those provided in 
original Final Reports [e.g., liters to milliliters and hours to minutes] have been made by Lipha, 
so that all data can be compared). 



Food and Drug Administration 
CDER, HFD-510 
Attention: Document Control Room #148-30 
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#18-94 
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In addition, a transcription error was noted in summary table data for U.S. Study 91-06-6023 
(metformin/ibuprofen), such that values for metforrnin plasma clearance and renal clearance for 
the co-administration period and the metfonnin alone period, respectively, were transposed. This 
has also been corrected. Again, these corrections have been made in the relevant summary 
table for Items 2, 6 and 8. 

Finally, ir:i an intext table, presenting data from U.S. Study 89-12-6023 (Single and Multiple Dose. 
PK/PD Study in Diabetics and Non-Diabetics), values given for AUCX were actually values for 
AUC and this has been so-indicated. 

Mr. Hunt had also questioned whether metformin might have a chiral center. Clearly, metformin 
does not have any chiral sites which would give rise to enantiomers. This information was sent 
to Mr. Hunt via FAX on March 2, 1994 (FAX copy enclosed) and has been sent to him again via 
FAX today. 

For your convenience, three copies (one ARCHIVAL and two CLINICAL) of this letter and the 
amendment are provided. Please provide one CLINICAL copy to Mr. John Hunt. 

If there are questions relative to any of the above, please do not hesitate to contact this office. 

Sincerely yours, 

LIPHA PHARMACEUTICALS, INC. 

·• •"" I 

GLD/AMG 

1 Archival Copy, 2 Clinical Copies 
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VIA FEDERAL EXPRESS, #1297777725 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and C'rLJ;J Administration 
CDE!l, HFD-510 
Attention: Docurr.ent Control Room # 148-30 
!:,600 Fishers Lane 
Rockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 

... 

pivL~_i9r. of Metabol!:.m an:_! Endocrine Drug Products 

y, )J •• 

Reference: NOA #20-357 Metformin HCI Oral/Amendment #17 
Update on Safety Information 

:~ 

Dear Dr. Sobel: 

Reference is rna:Je to our New Drug Application frn Meiformin Hydrcchloride Oral (#20-357), 
sub11~1tted to the F'DA on September 20, 1993. 

Cnc!osud is an update on safety information, subsequent :o our NDA s~bmissicn on Septemb0r 
29, 1993 These d<Jta are derived from our long-term, open-label safety study, identified as U.S 
s:udy No. 89-1 C'-GD23 tThe Safety and Effectiveness of Long-Term, O,;,an-Labeled Metformin 
1re1tment in Obese, Non-Insulin Dependent, Diabetes Mellitus (NIDDM) Patient::.--An 
Extension Study of Protocols #87-10-60'3 and #87-20-6023"). 

- ~----·-------
This study, which continues to be under ana~:s described, in general, in Item 8. Sectjqn 
8.5.3.1.1 (Volume-l.7f1, Pages OBA-00604 tnrough OBA-00610) of the NOA. Also included were 
narrative summaries on all patients prematurely terminated for either an adverse 
expenence/1ntercurrent medical event or significantly abnormal laboratory resi..;lt and for all 
p0tients .,..,.ho had died (Item 8, Section 8.16.1, Volume 1.189, beginning on Page 088-29753). 



Food and C:uq Administration 
CDER, HFD-5. 0 

February 23, 1994 
#17-94 
Page 2 Attention: Document Control Room #148-30 

The current submission consists of the following: 

PART 1.A 

Table I.a. 

Table l.b. 

Table I.e. 

• • "'II I 

PART 1.B 

A listing of all adverse experiences/side-effects reported during the study 
(inc!uding those present at "Baseline"), by both COSTART Body System 
and specific~ events, according to severity of event. 

The numbers o! patients reporting events in any COST/\RT Body System 
and the numbers of events "vithin that Body s~·stern are provided, as well 
as the numbers of individual events. 

As noted on the page pmceding this table, muitipfe episodes of the same 
event have been counted onl" once, listed according to thew .. rst reported 
severity. (It should be noted that severity was judged by the individual 
investigator and no standard sever:ty scc:le guidelines were provided for 
any event). 

This table lists those events, according to severity, which were thought, by 
the individual investigator, to have any rniationship (possible, probable or 
definite) to study drug administration. 

The numbers of such patients reporting e11ents, according tc. COST ART 
Body System, and the numbers of events within that Body System are 
provided, as well as the numbers of individual events and their severity 
(listed according to worst severity, if cccu: ring more than once). 

This table lists those events which, according to the investigator, were. 
thought to have any relat' 'nship to study drug administration by event and 
bv susoected ref~tionsnip. As with "severitv", the highest degree of 
causal1t:• was used, when an event occu~red more than once with different 
investiga:or-assessed causality relationsh:ps. 

Appendix 5.9, Part 3 of 13, Electrolytes/Lactati:. 
(tor Final Report of Study No. 89-tC-6023) 

This listing provides individual patient electrolye and lactate values, as well 
as the calculated anion gap (one page per patient), for all enrolled patients 
in Study No. 89-1 C-G023, alphabeticaily by investigator and according to 
prior treatment group (i.e .. treatment group during the prio~ double-biind 
studies). 



Food and Drug Administration 
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It should be noted that values given for Visit 1.00 may represent the Final 
Visit value from the prior double-blind study (Stud~' No. 87-10-6023 or 
Study No. 87-20-€023) or may be a true "Baseline" value (i.e., blood 
sampling while on no anti-diabetic medication or while on other anti­
diabetic treatment [e.g., open-label sulfonylurea], prior to enrollment in 
Study No. 89-1 C-6023, ii a hiatus occurred between the two studies of 
more than two weeks). Thus, pa!ients may have !:Jeen on any of the 
following regimens at the tin~e o! that vis:t: mettormin alone, metiormin + 

glyburije, g1y·1uride alone, piacebo. diet only. ot~er commercia:ly ava!iacle 
suifonylurea, or even insulin. At tile present staga of our analysis of t~e 
data, the precise information, relative to this v1s1t, is not available on ir1e 

listing. 

For your convenience, three copies (one AHCHIVAL and two CLINICAL) of this letter and the 
amendment are provided. Please provide one CLINICAL copy to Dr. Ronald tnnerfield. 

!f there are questions relative to any of the above, please do r.ot hesitate to contact this office. 

.. . .... 

GLD/AMG 

1 Archival Copy, 2 Clinical Copies 

Sincerely yours. 

UF lA PHARMACEUTICALS, INC. 

, ,.. /) ,/_ .... -·...... ~" 
.· ./:/_-· .J I 

• /,1·.i ... ' 
. p :>""~,. / ' )? ' .· 4 .... ,,.- .. ,,, . ''." 
, ~v "'~tr ~ .,....;;.~"'P"'~ v !!, . uerarci .l. D2r1iel1 M.D. \ 

Chairman, President & 
Ch1ei Exccu!1ve Officer 
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Rock~ille, MD 20857 ' • • J , 
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Attention: Solol".1on Sobel, M.D., Director 
Division of ~1etabo1 :sm ;md Endocrine Drug Produc:5 

R~!'ercnce: NDA #20-357 Metformin HCI 9ral/Amend•:icnt #16 
Request of Dr. Ronald lnnerfield 

Dear Dr. Sobel: 

On behalf of UPHA PHARMACEUTICALS, INC., reference is made to their 
New Drug Application for Metformin Hydrochl'Jride Oral (#20-357), submitted to 
the FDA on Septemoer 29, 1993. 

In C:lntinued follow-up to the request of Dr. Ronald lnnerfield for reform::.tting of 
the U.S. and ::on-U.S. databases for safety :!:td effi::acy, enclosed are two disk~ttes 
in th:; Q&A f'.'rmat, relative to these databases. 

These diskettes contain t!1e data files, reformatted into Q&A. for the non-li.S. 
uncontrol!cd Phase IV Study ~:ET/AM/87 /PHASE (TMPL NN3, storo,t;:: s;;a::c 
of £0 Meg required). 

In addition to the diskettes, attached Item I consists of a 22-page document 
deseribing the content of the entire Q&A database in detail, to date, and indicates 
all data fields which have or hRve not been sent. 

Q:;· :r .:-s Ir.~· 

?'.;:'. ·~::::,~ 9:·\ . 2::-~ 
Re~e:!r~ri l ria;i~.~ ?ark. NC 
2:-ug.~9~9 

9199~1 ?888 ,,,91994: 6:'52 

. -· - ... -. 
~ . : 

•' '·' .... _..... .-~. 

.! 

' ------·------------- ' 

---- --·~· .... _ .... __ ¥ ____ -··---

. --- . -··-··---·--···· :--·-~------·--... 
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In addition, there remain a few outstandin,1; data fields recently requested in the 
Q&A format for the U.S. studies, including concomitant medication, pla-:ebo dose 
and reasons for dropout. These remaining refo'.'Illatted fields will be forwardP.d to 
the 1.Jivision as soon as the reformatting process and related procedures have 
been completed. 

~or your convenience, three copies (one AR':!11V AL and two CLINICAL) of this 
lcttc: and the a:tachec.! item .:.re provided. These diskctt:::s and Item l shouid t•e 
d i~ectcd to Dr. Ro Paid Inneriieid, as in the pas:. 

If 1];;:re arc questions relative to any of the above, please er not hesitate ta 

con•act this office er LIPHA PE .... \RMACEUTICALS, INC. 

• 

Sincerely yo:.irs., 

Quintiles, Inc. fr•r 

LI~.HA PHARMA~EU~.~15JNC. 
: '· I) -n~ ~~1!1' ·i--!t(J:O- ~·<~lc;J/JV• · 

1 
, U' 

i'aul" B. S::.<:forJ, !-.I.P.H.' 
Associate Director, Project Administration 
Project ~1anagcmcr.t and Planning 

... 
Gerard L. Daniel, Iv!.D. 
Liph:: Pharmaceuticals, Inc. 

1 Arr·hival Copy, 2 Clinical Copies; 2 mailing folders with 1 diskette each 
(for Dr. Ronald Innerfield) 
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VIA AIRBOh.NE, #6242547636 
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Food and Drug Administration 
CDER, HFD-510 

:-.. ~· ... ~ ,._ 
;,, . •' 

Attention: Document Control Room # 14B-30 
5600 Fishers Lane 
Rockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 
Division of Mctaholisrr1 and Enducri1w Drn" !'mtlucts 

~~~·--~~~~ 

Reference: NOA #20-35·, Mctformin HCI Orn I/Amendment # 15 

.·.- ... 

Rcqulst of Dr. Ronald lnncrlic~5J../ - : - .... /I" 

Dear Dr. Sobel: 
.·// ·--.· ' : l 

On behalf of LIPHA PHARMACEUTICALS, INC., reference is made to their 
l'\c11· Drc:i; /\ppiication for l\1ctforr:1i•: Ilyd~ochloriJc Oral lf/2(J-3'.'7), submitted t.i 

the FD.·\ on Scptem!Kr 29, 1993. 

In continued foll::iw-up to the request of Dr. Ronaid lr.r.crfidd for rdormatting of 
the U.S. anu non-U.S. d'~tabases for sa•cty ar.d ef!?c,.cy. enclosed i:.; one diskette in 
th..: Q&A form<~t. rdati\·e to these <lat:.?.bases. 

This diskette contains the <lat;1 fiks. reforrc:attcd !nto (),\:A. tor the c01l!r('lled. 
C4tt.:.1.:ury ll. 1101~-l'.S. StudiL'S !\1ET,1GB/8f1/C:\\IP:. \iET//\!\l/1l8/DUClll. 
~ IET/S/87 /!ll.:R!\I:\ (T\!PL _N!\2 and COH.l<_ 1'0:\ ). 

Tht! non-U.S. uncontrolled Phase l.V Study MET/ Al\1/87/PllASE remains 
outstanding (storage space of 20 !\.'eg required). 

In addition to the diskette, attached Item 1 consists of a 22-pagc document 
describing the content of the entire Q&A database in detail, ~o. d<~!S~ . ..l.ll}.~!J.fllli£~-tes 
all data fields which have or have not been ~ent.. ···--. · 

~.,:.;:: cs . -.. 
P-::• 2'•''.::! 3:r 13~"") 
Hc~~r:~: .. ;:! ·y··~ Pr:.. ~::: 
2 , .. og. 3~~ - ~ 

s · ~ 3..i 1 :3as r .l .. 9!9 ~.: 1 L2s~· 

... ·- ~ •• ..J 

,j 

...... -·. '--· ·• . . i .1 

'1 

" -~.:-: J _... '. -
· .. ~~--~---· -· -··~ ... ~-' ~i....:.;·~---· 
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In addition, there remain a few outstanding data fields recently requested in the 
Q&A format for the U.S. studies. including concomitant medication, placebo dose 
and reasons for dropout. These re1::iaini'lg reformatted fields will be forwarded to 
the Division as soon as the reformatting process and related procedures have 
been completed. 

For your convenience, three copies tone AR.CHIV AL and two CLINICAL) of this. 
lcttcF and tlle att:icl:cc.l itc1;1 are p~ovided. Tl1cse di3kettes and Item 1 should be 
dircctc<l to Dr. Rona!d Inr.crfield, as in the pasl. 

I'. thc:-c arc questions rdati\'c '.c an~· of the a~ove, please do not hesitate to 
C'.Jn'.:.ict this offi::c or Lil'IIA !'! L\R:0.1ACEUTICALS, Il\'C. 

• 

Sincerely yours, 

Quintiles, Inc. for 
LIPHA Pl IARMACEUTICALS, INC. 

•• r I 

I _,., / r j 

' . ' I I ' I 

~ / ._//'\ "'--1 ' ' - .• 
~:1.- 1: ~ . I /.· ' I~. J .... ..,......... ... {/ l 

' ~, ....... - . '- - - I c.-f- ' ._, • 
L / • ' J 

'1> .. ,1:. 1 l>' s~·-1"•',,r.; r, 1' p 1' 1• 
••l l~. • ~-.1. 11.L;, •••••• 

Assocbte Director, Project Administration 
l'roj.:ct !\lan:tgcmcn: a;:d P!::nning 

-.. 
Gerard L D::nicl, !\LO, 
Lipha l'ha: m:1ccuticals, Inc. 

1 Archival Copy, 2 Clinical Copies; ! mailir.g folder with 3 diskettes (for Dr. 
Ronald lnncrficld) 
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VIA FEDERAL EXPRESS, #1439367720 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-~10 
Attention: Document Control Room #148-30 
5600 Fishers Lane 
Rockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 

February 7, 1994 "'\. 

.. : •~elt-

FEB 0 8 1994 

Division of Metabolism and Endocrine Drug Products 

Reference: NOA #20-357 Metformln HCI Oral/Amendment #14 
.·· ~ddltlonal Dose/Response Assessm~ 

equest Of John L: 61:1e1 lguleo'l1 M:.B. • . 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357}, 
submitted to the FDA on September 29, 1993. 

As you know, a formal dose-response study with metformin has never been done, largely 
because historical precedent had established an overall approach to th13 use of metformin in 
NIDDM (both dose and administration schedule), which has been verified as being both effective 
and safe, 0,1 an empirical basis, as well as in the context of controlled clinical trials. In most . . "\ . 
western countnes, where metformin is regularly used for the treatment of NIDDM, either alone or 
in combination with sulfonylurea therapy, the average daily dose is between 1500 and 2550 mg 
daily. HoYfever, understandably, there is interest in what might be considered the minimum 
effective dose. 

Within the metformin NOA, as submitted, there is a review of the historical basis for the 
conventional clinical dosing and dose-scheduling of metforrnin as well as a presentation of data 
generated during the cours"! of the U.S. Phase Ill prospective, randomized, controlled, parallel 
arm, multicenter trials (U.S. Study No. 87-lD-6023 and U.S. Study No. 87-20-6023). Because 
these two studies involved an initial metformin dose Titration Phase, during which tirne metformin 
dosage was increased in stepwise fashion, based on considerations of efficacy and tolerability, 
an analysis was presented in the NOA of the fasting pldsma glucose response at various 
metformin dose levels. 

' . 

· .. 
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Based on subsequent communications with Dr. John L. Gueriguian and in an effort to satisfy the 
Division's concerns regarding dose-response, the current amendment to the NOA is being made. 

This enclosed amendment consists of a further, in-depth anaiysis of the Titration Phases of the 
two U.S. pivotal Phase Ill studies, noted above, with related Tables, Flqures and Appendices. 
Appendices 1 and 2 provide the statistical basis for the numbered tables and for statements 
contained within the text. Appendices 3 through 5 consist of relevant portions of the NOA, as 
already submitted, for ease of reference. These summarize, respectively, the historical · 
background·-on metformin dose selection and dose scheduling, the analysis of dose-response 
during the titration phase of U.S. Phase Ill studies, as originally provided in the NOA, and 
narrative o~erviews of the two Phase Ill studies. 

Beca· •se the Titration Phase of these two U.S. studies was analogous to a within-patient dose­
escalation study, with the majority of patients on metformin-containing t natment arms undergoing 
all potential dose-escalation steps, this is the portion of the study wt•1ch has been subjected to 
further analysis. Emphasis has been placed, in the analysis, on the rnetformin treatment group 
from U.S. Study No. 87-10-6023 and on the rnetformin + glyburide treatment group from U.S. 
Study No. 87-20-6023. The analysis provides information on fasting plasma glucose response 
over the dosage range of 500 mg/day through 2,550 mg/day, with patients remaining at each 
dose level for one (2-0) or two (1-0) weeks. 

Although it was suggestive from the original analysi3 of our overall results, presented 1n the NOA, 
that the magnitude of the plasma glucosa-k.iwering effect of metformin was related to the severity 
of the initial hyperglycemia, one aspect ot the re-analysis has been to look at the magnitude o1 
the incremental response in fasting plasma glucose (FPG) with step-wise melformin dose 
escalation, according to baseline FPG subgroups, ranging from :s HlO mg/dL to >300 mg/dL. 
Additionally, we have looked at the incremental dose-response in FPG during the Titration Phase 
as a function of gender and as a function of body weight subgroups. 

The mor~ in-depth analysis has provided some interesting information and substantiates earlier 
perceptions based on the more general analysis of dose-response as well as the analysis of the 
degree of glycernic control at final visit, as presented in the NDA. It is clear that with each 
incremental increase in metformin dose, an additional effect on decreasing FPG is seen and, in 
fact, there is no indication that, overall, this effect has plateaued at the maximum dose that we 
considered using in these studies (i.e., 2500 to 2550 mg/day of metforrnin). Conversely, the 
lowest daily doses of metformin during this period (i.e., 500 mg or 850 mg/day of melformin) 
were not "no-effect" doses. With all incremental increases in metformin dose, for both dosage 
strengths, the resultant magnitude of the decrease in FPG was clearly related to the severity of 
initial hyperglycemia. 

Based on this supplemental analysis (and corroborated by other data in the NOA) and 
considering the metabolic heterogeneity of NIODM patients--we continue to conclude (as 
recommended in the proposed Package Insert) that the dose of metformin used clinically must 
be individualized, starting with the lowest dose and gradually increasing the dose Li'.'ltil the 
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optimal anti-hyperglycemic .-,iiect is obtained, obviously, keeping <'II other risk-benefit 
considerations in mind. (ln essence, performing an individualized dose-ranging assessment in 
each patient). 

By virt<Je of the disease and the characteristics of metformin (i.e., an antl-hyperglycemlc agent 
as opposed to a hypoglycemic agent), there is not one minimum effective dose that can be 
identified, globally, for all Type II diabetics. The minimum effective dose must be based on the 
needs of the individual for good glycemic control, with consideration given to the typu and · 
severity of his/her diabetes as well as to other metabolic parameters and medical conditions. In 
fact, for some pdtients, the maximum recommended dose (as per the proposed Package Insert) 
may not even be a minimum effective dose, since there was no evidence ol a plateauing ol the 
glucose-lowering elfect, even at these doses. 

Althougll this retrospective analysis does not (and cannot) provide all the end-points resembling 
an ideal dose-response curve, \~hope you concur that them is reason t~~rt the ~w...!h!!L_ 
a classical dose-ranging study is unlikely to produce evidence that would change the proposed 
prescribing recommendations for melforrnin. 

For your convenience, three copies (one ARCHIVAL and two CLINICAL) of this letter and the 
amendment are provided. 

II there are questions relative to any of the above, please do not hesitate to contact this office. 

Sincerely yours, 

'I •.. I 

GLD/Ar.AG 

1 Archival Copy, 2 Clinical Copies 
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VIA FEDERAL EXPRESS, #143936n16 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDEfl, HFD-510 
Attention: Document Control Room #148-30 
5600 Fishers Lane 
Rockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 
Division of Metabolism and Endocrine Drug Products 

February 4, 1994 
#13-94 

REC'D 

FEB 0 7 1994 

Reference: NOA #20-357 Metformln HCI Oral/Amendment #13 
Final Report: u.s. Study No. 90-13-6023 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357). 
submitted to the fDA on September 29, 1993. 

In the NDA. an Interim Report on U.S. Pharmacokinetic Study No. 90-13-6023 ("Single Dir.e Study 
of Mctformin in Patients with Renal Impairment and in Healthy Elderly and Young Individuals"), 
conducted at the University of California-San Francisco Drug St ~~bmitted. This 
Interim Report consisted of a comparative analysis of single-d harmacok~tibs of metlormin 
in the healthy elderly vs. the healthy young group. T a ana ys1s lslrated that both total 
oral clearance and renal clearance of metlormin were approximately 35% lower in healthy eh1erly 
subjects, compared to healthy young subjects, resulting in increases in concentration-rcl..lted 
pharmacokinetic parameters (C,... and AUC in both plasma and blood) and a smaller elimination 
constant (k..}(and longer t'h) in both plasma Rnd blood. There were no differences in volume of 
distribution/bioavailability between the groups. 

The Interim Report of this study was summarized in the NDA in Item 6, Vol. 1.41, Pages 06 
000056 through 06 000060 and was submitted as Item 6.12.3, Volu. 1.49-1.tiO (Pages 06 002073 
through 06 002564). 

The current amendment (Amendment # 13) to the NOA consists of the Final Report on this samo 
study, which now includes an analysis and comparison of the single-dose pharmacoktn6lics of 
metformin in three subgroups of subjects with chronic renal impairment (CHI), classi1ied 
according to measured creatinine clearance (corrected for body surfacei area) as mild (5 
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subjects), moderate (4 subjects) and severe (G subjects). In addition, four healthy middle-aged 
subjects are included in the overall comparison. 

As can be seen in Tables 5-7 (Pages 0054-0056) of U1e Final Report (appended to this hltter as 
Item 1, for ease of review), for essentially all of the evaluable parameters, subjects with mt>derate 
and severe CRI differed significantly from the heal!hy young/middle-aged, healthy elderly and mild 
CAI groups, but did not differ from each other. In the moderate and severe CAI groups, total oral 
c:learan~ was about 75% less than in the healthy young group. 

~ 

Pharmacokinctic parameters of rnetformin in the mild CAI group were statistically comparable to 
\hose from the healthy eiderly group. 

Multivariate renression analysis revealed that both renal function (as measured by corrected 
creatinine clea"ance) and age are predictors of metlormin clearance (both total and renal). 
Whereas creatinin~ clearance as a single covariate was significant, age was only signiliCdnt when 
creatinine clearance was considered and was not significant as a single covariate. 

A model describing these relatkmships was develC\ped, which indicates that, for individuals of the 
same age, mettormin clearauce decreases linearly as a function of (corrected) crcatinine 
clearance. For older individuals, the slope of the linear function is smaller, since they are already 
starting out at a lower clearance because their crcatinine clearance is lower. Tilus, for individuals 
having the same creatinine clearance, the older someone is, the lower the metforrnin cleardnce 
will be. However, for individuals with more severe degrees of renal impairment, the change in 
metformin clearance due to age is dampened. These model-based relationships are shown 
graphically in Figures 4a, 4b, 5a, 5b, 6a, 6b, 7a and 7b of the report (Paacs 0064 through 0071, 
appended to this letter, for ease of review, as Item 2) r.nd in tabular form in Tables 8 through 11 
(Pages 0057 through 0060, appended to this letter, for ease oi review, as Item 3). 

For example, according to the model, it is predictdd that for a typical individual of 30 years of 
age with ii couacted creatinine c/earancP iJf BO ml/min, metkmnin total oral plasma clearance 
(CLJF) will be 834 ml/min. In such 1m individual, according to the model, CLJF is expected to 
decrease (increase) about 92 ml/min for every 10 ml/min decrease (increase) in corrected 
creatinine plearance. In rr...otrast, according to the model, for a typical individual 70 years of age 
and with the same c~cted creatlnine clearance O.e., 80 ml/min), CL/F is predicted to be about 
665 ml/min and is OXJ>E'cted to decrease Oncrease) about 71 ml/min for every 10 ml/min decrease 
Oncrease) In corrected creatlnine clearance. 

For your convenience, four copies (one ARCHIVAL, tw\l CLINICAL and one PHARMACOKINETIC) 
of this letter and its attached Items, as well as the enclosed Final Report, are provided. Please 
direct. the latter copy to Dr. Daniel Gordo. 1, if appropriate. 
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If there are questions relative to any of the above, please do not hesitate to contact this office. 

GLD/AMG 

Sincerely your.;, 

Gerard L. aniel, M.D. 
Chairman, President 8. 
Chief Executive Officer 

1 Archiv<:.1 Copy, 2 Clinical Copies, 1 Pharmacokinetic (<~PY 

.. • • I 
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VIA FEDERAL EXPRESS, #1439367705 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
GOER, HFD-510 
Attention: Oocument Control Room #148-30 
5600 Fi:;hers Lane 
Rockville, MD 20857 

February 3, 1094 
#12-94 

Attention: 
~ 

Solomon Sobel, M.D., Director fa, 
Division of Metabolism and Endocrine Dru Produ ts '"0 )-.-<;;- /-{ <j 

Reference: NOA #20-357 Me rmin HCI O l/Amendme~t #12 

Dear Dr. Sobel: 

Requost of I>'. onald lnne · d ~ ' 

Reference is made to our New u,ug Application fur Metformin Hydrochloride Oral (# 0-3 7), 
submitted to the FDA on September 29, 1993. 

In continued follow-up to the request of Dr. Ronald lnnerfield for reformatting of the U.S. and non­
U.S. databases for safety and efficacy, <·mclosed are three diskettes in the Q&A format, relative 
to these databases. 

One diskette contains a. revision to the Q&A file for U.S. Study 87-1 D-6023 and U.S. Study 87-20-
6023, submitfed to the Divis'.on as an Amendment on January 9, 1994. Specifically, TMPL USB 
replaces TMPL USA. 

Two diskettes contain the data files, refonnatted into Q&A, for the controlled, Category II, non­
U.S.StudiesMET/AM/87/DORF1, MET/AM/86/DORF2, MET/GB/85/DORNA, MET/D/66/BERGl and 
non-U.S. uncontrolled Phase IV Study, MET/0/86/HAUPT (TMPL_NON and CORR_NON). 

In addition to the three diskettes, attached Item 1 consists of a 22-page document, prepared by 
Quintiles, Inc., describing the content of the entire Q&A database in detail, to date, and indicates 
all files which have or have not been sent. 

Four more non-U.S. Category II reformattE'd data files remain to be submitted (controlled, 
Category II non-U.S. Studies MET/GB/86/CAMP1, MET/AM/BB/DUGHI, MET/S/87/HERMA and 
non-U.S. uncontrolled Phase IV Study MET/AM/87/PHASE). 
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In addition, there remain some outstanding additional recent requests for Q&A tiles for the U.S. 
studies for concomitant medications, placebo dose and reasons for d~opout. These remaining 
reformatted files and additions to alreac-y reformaited files will be forwarded to the Division as 
soon as Quintiles, Inc. has completed the reformatting process and related procedures. 

For your convenience, three copies (one ARCHIVAL and two CLINICAL) of this letter and the 
attached item is provided. The diskettes should be directed to Dr. Ronald lnnerfield, as in the 
past. 

If there are.questions relative to any of the above, please do not hesitate to contact this office. 

GLD/AMG 

Sincerely yours, 

LIPHA PHARMACEUTICALS, INC. 

~~.(/ tdd.L:~~.D. 
Chaim;an, Presider!: & 
Chief Executive Officer 

1 Archival Copy, 2 Clinical Copies; 1 mailing folder witi1 3 diskettes (for Dr. Ronald lnnerfield) 

. . ... . 

-
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Food and Drug Administration 
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AEC'l1 

FEB 0 3 1994 

Division of Metabolism and Endocrine Drug Products 

Dear Dr. Sobel: 

Reference: NOA #20-357 MeHormin HCI Oral/Amendment 
Request of Dr. Daniel Marticello 1 ~ ij? y 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. 

In follow-up !o telephone conversations between Dr. Daniel Marticello, Division o: Biometrics, and 
Ljpha and, subsequently, Quintiles, Inc. on Jan. 19 and 21, 1994 and, in response to his request, 
supplemental tables are enclosed, relative to U.S. Phase Ill studies, Study No. 87-1 D-6023 
(metformin vs. placebo) and Study No. 87-20-6023 (metformin vs. glyburide vs. 
\nettormtn/g!~b~ride). Final reports of these two studies (including appended tables, figures and 
data listings) are located, respectively, in Volumes 1.104 through 1.119 ':ind Volumes 1.120 
through 1.156 of Item 8, as well as in Volumes 1.221 through 1.236 and Volumes 1.237 through 
1.273 of Item 10. 

Specifically, Dr. Marticello requested a comparison between treatment groups of the baseline 
values for the efficacy parameters of FPG, HbA,c and lipids for subjec:S having both a Baseline 
as well as a Post-Baseline (one or more) measurement for the specific parameter in question. 

Item 1.a is comprised of Supplemental Table A for U.S. Study No. 87-1 D-6023 ("Summaty of 
Mean Changes from Baseline in Fasting Plasma Glucose and HbA,c - LOCF Analysis For Paricnts 
with both Baseline and Final Visit Values), dated January 28, 1994. 

Supplemental 'Table A supplements intext Table M of the Final Report (Vol. 1.104, Page 088-
00087 {Item BJ; Vol. 1.221, Page OBB-00087 [Item 10]). The "n" (numbers of patients) in Table 
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H, comprising the Basel;ne and Visit #9 populations for each treatment group, are derived from 
Table 9.1 of the Final Report for Fasting Plasma Glucose (Vol. 1.105, Page OB8-00201 [Item BJ; 
Vol. 1.222, Page 088-00201 [Item 10]) and from Table 10.1 of the Final Report for HbA,

0 
(Vo/. 

1.105, Page OBB-00204 f llem BJ; Vol. 1.222, Page 088-00204 [Item 10]). (For ease of reference, 
lntext Table H from the Final Report is included as Item 1.b and appended Tables 9.1and10.1 
from the Final Report are included as Items 1.c and 1.d, respectively). 

Item 2.CI is comprised of Supplemental Table B for U.S. Study No. 87-10-6023 C'Summary of 
Mean Changes from Baseline in Lipid Parameters - LOCF Analysis For Patients with both Baseline 
and Final Visit Values), dated January 28, 1994. 

Supplemental Table B supplements intext Table L of the Final Report (Vol. 1.104, Page 088-
00104 [Item BJ; Vol. 1.221; Page 088-00104 [Item 10]). (For ease of reference, /ntext Table L 
trom the Final Report is included as Item ?.b). Th•3 "n" (numbers of patients) in Table L, 
comprising the Baseline and Visit #9 populations for eaGh treatment group, are derived from the 
following appended tables of the Final Report: 

Table 13.1.1 for total cholesterol (Vol. 1.105, Page OB8-00219 [Item BJ; '.fol. 1.222, Page 
088-00219 [Item 10]); (included as /fem 2.c). 

Tab!e 13.2.1 for triglvcerides (Vol. 1.105, Page OB8-00221 [Item BJ; Vol. 1.222, Page 088-
00221 [Item 10]); (included as Item 2.d) . 

. Table 13.3.1 for LDL (Vol. 1.105, Page OBB-00223 [Item BJ; Vol. 1.222, Page 088-00223 
{Item 10]); (included as Item 2.e). 

Table 13.4.1 for HDL (Vol. 1.105, Page 088-00225 {Item BJ; Vol. 1.222, Page 088-00225 
{Item 10]); (included as Item 2.f). 

Table.13.7.1 for Apolipoprotein A-1 (Vo/. 1.105, Page 088-00231 [Item BJ; Vol. 1.222, 
Page 088-00231 [Item 10]); (included as Item 2.g). 

Table 13.8.1 for Apolipoprotein B (Vol. 1.105, Page OB8-00233 [Item BJ; Vol. 1.222, Page 
088-00233 [Item 10}); Oncluded as Item 2.h). 

Table 13.9.1 for Total Cholesterol/HDL Ratio (Vol. 1.105, Page OBB-00235 [Item BJ; Vol. 
1.222, Page 088-00235 [Item 10]); Oncluded as Item 2.i). 

Table 13.10.1 for LDUHDL Ratio (Vo/. 1.105, Page OBB-00237 [Item BJ; Vol. 1.222, Page 
088-00237 [Item 10)); Qncluded as Item 2.1). 

Table 13.11.1 for Apo A-1 to Apo 8 Ratio (Vol. 1.105, Page OB8-00239 (Item BJ; \/ol. 
1.222, Page 088-00239 {Item 10]); (included as Item 2.k). 
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Item 3.a is comprised of Supplemental Table A for U.S. Study No. &7·-20-6023 f'Summary of 
Mean Changes from Baseline in Fasting Plasma Glucose and HbA1c - LOCF Analysis For Patients 
with both Baseline and Final Visit Values), dated January 28, 1994. 

Supplemental Table A supplements intext Table H of the Final Report (Vol. 1.120, Page 088· 
05454 [ttem BJ; Vol. 1.237', Page 088-05454 [ltP..rn 1on. The •n• (numbers of patients) in Table 
H, comprising the Baseline and Visit #11 populations for each treatment group, are derived from 
Table 9.1, oi the Final Repc1rt for Fasting Plasma Glucose (Vol. 1.121, Page OBB-05605 [Item BJ; 
Vol. 1.238, P.;J.ge 08B-05605 [Item 10]) and from Table 10.1 of the Final Report for HbA,c (Vol. · 
1.121, Page 088-05612 {Item BJ; Vol. 1.238, Page 08r:l-05612 [ltcm 10]). (For eas.e of reference, 
lntext Table His included as Item 3.b and appended Tables 9.1and10.1 from the Final Report 
are included as Items 3.c and 3.d, respectively). 

Item 4.a i.> comprised 01 Supplemental Table B for ll.S. Study No. 87-20-6023 ("Summary ot 
Mean Changes from Baseline in Upid Parameters - LOCF Analysis For Patients with both Baseline 
and F.'nal Visit Values), dc:ted January 28, 1994. 

Supplemental Table B supplements intext Table L of the Final Report (Vol. 1.120, Page 088-
05477 [Item BJ; Vol. 1.237; Page 088-05477 fltem 1on. (For ease of reference, lntext Table Lis 
included as Item 4.b). The •ri• (numbers of patients) in Table •~ comprising the BaseliQe and 
Visit #11 populations for each treatment ~roup, are derived from the following appended tables 
of the Final Report: 

Table 13.1.1 for total cholesteml (Vol. 1.121, 1'3age 088-05641 [Item BJ; Vol. 1.238, Page 
088-05641 [Item 10]); (included as Item 4.c), 

Table 13.2.1 for triglycerides (Vol. 1.121, Page OBB-05645 {Item BJ; Voi. 1.238, Page 088-
05645 [Item 10}); (included as ttem 4.d). 

T~bl~ J3,3.1 for LDL (Vol. 1.1?1, Page 088-05649 {Item BJ; Vol. 1.238, Page 088-05649 
[Item 10]); (included as ttem 4.e). 

Tal;>le 13.4.1 tor HDL (Vol. 1.121, Page 088-056$3 [Item BJ; Vol. 1.238, Page 088-05653 
[Item 10]); (included as nem 4.f). 

Table 13. 7 .1 for Apolipoprotein A-1 (Vol. 1.121, l>age 088-05665 {Item 8]; Vof. 1.238, 
Page 088-05665 [Item 10]); (included as Item 4.g). 

Table 13.8.1 for Apolipoprotein B (Vol. 1.121, Page 088-05669 [Item 8]; Vol. 1.:~.J8, Page 
088-05669 [Item 10]); (included as Item 4.h). 

Table 13.9.1 for Total Cholesterol/HDL Ratio (Vot. 1.121, Page 088-05673 {Item BJ; Vol. 
1.238, Page 088-05673 [Item 10]); (included as Item 4..i). 
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Table 13.10.1 for LDUHDL Ratio (Vol. 1.121, Page 088-05677 [Item BJ; Vol. 1.238, Page 
088-05677 {Item 10}); (included as item 4.J). 

Table 13.11.1 for Apo A-1 to Apo B Ratio (Vol. 1.121, Page 088-05681 [Item BJ; Vol. 
1.238, Page OBB-05681 [Item 10}); (included as Item 4.k). 

For your convenience, four copies (one ARCHIVAL, two CLINICAL and one DESK COPY for tht! 
Division of Biometrics) of this letter and attached items are provided. Please direct the DESK. 
COPY to Dr, Marticelio. 

If there are questions relative to any of the above, please do not hesitate to contact this office. 

GLD/AMG 

Sincerely yours, 

LIPHA PHARMACEUTICALS, INC. 

anie, M.D. 
naiotnan, President & 

Chief Executive Officer 

1 Archival Copy, 2 Clinical Copies, 1 Desk Copi1 for Biometrics 
.. . ... . 
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ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
GOER, HFD-510 
Attention: Document Control Room #148-30 
5600 Fishers Lane 
Rockville, MD 20857 

;. ' .. . i . 'i 

January 11, 1994 
#09-94 r' .. . , . . . . . L·I' f•.,/. r-'\ ' - ' • , •. 

.._,· • ' 1 1...J • ~ •: r' L . 

REC'D 

JAN t 2 1994 
<·~ 

~~~ HF!Nl';.~y 
~llu1 "" 't~'ii 
~;:--~·~ 

Solomon Sobel, M.D., Director ~--
Division of Metabolism and Endocrine Drug Products /{~ . 

Attention: 

Reference: NOA #20-357 Metformin HCI Oral/Amendment '1----
Request of Dr. Ronald lnnerfield . ¥;'{f/'1y 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. 

' 
In follow-up to our letter 10 the Division of December 15, 1993 (Lipha reference #08-93), which 
accompanied four diskettes of reformatted safety and efficacy data from Lipha's pivotal metfonnin 
studies (U.S. Study Nos. 87-10~023 and 87-20-6023, Category 1), enclosed is an additional 3.5" 
diskette containing the Q&A supplementary TEMPLATE file for these two studies, as requested 
oy D1. 11cnii!d lnnec1iuld during the course of telephone conversations with Quintiles, Inc. on ., ... : 

December 17 and 20, ~ q93 (see Item 1, for a memorandum referable to those telephone calls). 

Accompanying this diskette is a four page document, prepared by Qui11tiles, Inc., describing, in 
detail, the 00nte,nts of this file (see Item 2, attac.":ed). 

Currently, Quintiles, Inc. is in the process of reformatting the safety and efficacy data into the 
Q&A so:t-.•1are program for the supportive non-U.S. studies (Category II), as per Dr. lnnerfield's 
initial request. It is anticipated that the reformatted data base for these studies will be available 
b•3fore the end o~ January, 1994. 

Fer your convenience, three copies (one ARCHIVAL and two CLINICAL) of this letter and attached 
items are provided. 

- _ ____... 
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If then. ate qoes- IWat/ve to any ot tt>e above, Please do not "-• to -taot this -

Sincerely Youts, 

LIPHA PHARMACEUTICALS, INC. 

GLO/AMG 

f ArnNvat Copy, 2 Ctin~ Coples; I man;,,,, folder,.;,,, f """""•(/or Dr. ijonald tnnerlieki) 

.. • "4 • 

REVIEv;s COMPLETED 

CSO f;C1tON: 
o Lf1T£R 

CSO INITIALS 

• 
' 

-

O N.A.I. 

.... DATE 
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' . - • ·- •. r , • 
I I • • t ~ ., ·•· • 
'-'' • ' l ... ,,1 ,. ; •..: I \ .._ . 

Division of Metabolism and Endocrine Drug Products 

January 11, 1994 
#10-94 

JAN 1 2 1994 

Reference: NOA #20-357 Metformin HCI Oral/Arnendmen 
~uest of Dr. Daniel Gordon 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Metfom1in Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. 

In follow-up to several telephone conversations between Dr. Daniel Gordon, Division of 
Biopharmaceutics, and Lipha (Teleconferences of November 4, 1993 and December 22, 1993) 
and, in response to his request, a gender analysis has been performed on pharmacokinetic 
parameters following administration of a single dose of metformin hydrochloride (an 850 mg 
tablet), ir~ tw<_>~Lipha studies which involved a population comprised of both sexes (U.S. Study 
No. 89-~2-6023 and U.S. Study No. 91-06~023). This analysis did not reveal any significant 
differences in pharmacokinetic disposition of rnetformin between male and female subjects 
(diabetic and non-diabetic). (The gender analysis of U.S. Study No. 89-12-6023 is attached as 
Item 1 and that of U.S. Study No. 91-06-6023 as Item 2). 

We would also like to refer Dr. Gordon to the gender analysis Involving the U.S. Category I and 
non-U.S. Category ii clinical trials included within Item 8 of the NOA, as part of the Drug­
Demographics analysis in both the Integrated Summary of Efficacy (Item 8. 7.5, Volume 1. 70, 
Pages OBA-00836 through OBA--00880 and Pages 08A-oo971 through OBA-00989) and the 
Integrated Summary of Safety (Item 8.8.11, Volume 1.76, Pages OBA-01946 to OBA-01957). 
(Copies of these sections of the NDA are attached, tor convenience ol ffJlliew, as Items 3 and 4, 
respectively). 



Food and Drug Administration 
CDER, HFD-510 
Attention: Document Control Room #148-30 

January 11, 1994 
#10-94 
Page2 

For your ..:onvenience, three copies (one ARCHIVAL and two CLINICAL) of this letter and attached 
items are provided. Please direct one CLINICAL copy to Dr. Gord~ 

If there are questions relative to any ot t~a above, please do not hesitate to contact this office . 

• 

Sincerely yours, 

LIPHA PHARMACEUTICALS, INC. 

GLD/AMG 

1 Archival Copy, :.~ Clinic.al Copies 

. . .. . 
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#08-93 

. i .- . 
I ; ,• ' ' . ',.,, . '· . _ .. 

I I ' 
~ ! ; 

' 

REC'D 

DEC I 7 1993 

Division of Metabolism and Endocrir!e Drug Products 

Reference: NOA #20-357 Metturmln HCI Oral/Amendment 

Dear Dr. Sobel: 

Heference is made to our New Drug Application tor Metformin Hydr!Xhloride Oral (#20-357), 
submitted to tho FDA on September 29, 1993. 

In early to mid-October, 1993, several disc.ussions were held with Dr. Ronald lnnorlield and this 
office regarding his interest in having all safety and efficacy data from Upha's pivotal studies (U.S. 
Studies 87-1D-6023 and 87-2D-6023, Category I) and f.lUpportive non-U.S. studies (CategOJY II) 
reformatted into a software program he prefer.·. using, nam1:1ly Q&A, version 4.0 for DOS. Al thu 
time, Dr. lnnerfield explained that he was very familiar with this program and that it pennitted 
storage of considerable numbers of files, allowing him to perform many data manipulation:?. 

In response to this request, an innial i.eleconference was held with Dr. lnnerfield and personnel 
from Lipha and Quintiles, Inc. (the company performing all of Upha's statistical analyses relative 
to the ctiniCii! t~al data base) on October 19, 1993, in order to further clarify the specifics of the 
request as well as obtain further information about the Q&A software program. 

Since we were interested in facilitating Dr. lnnertield's review and, obviously, the re-formatting 
would require prompt and intensive effort, we agreed to the mobilization and re-assignment of 
key statistical and data managemdflt personnel by Quintiles, In order to fulfill his request In a 
timely fashion. 

This was followed by a second "Working• teleconference with Dr. lnnerfield and Quintiles, Inc. 
personnel on November 8, 1993 (see Item 1, attached, for a memorandum referrabla to that 
teleconference) at which time, he also requested that we obtain from the central laboratory, 
SclCor, values for one standard deviation from the reference range for all analytes involved in 
these studies. 
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Because of the rather unusual nature of this latter request (s.ee Item 2, a letter frotr.• Marietta M. 
Henry, M.D,, Vice President, Medical Affairs and LaboratOfY Director of SciCor, regarding her 
perception and resetvations about these values), a delay in the originally projected timetable of 
several weeks occurred until th~;e vab .• es could be transmitted to Quintiles by SciC:.or. 

Overall, the process involved restructuring existing safety and efficacy Information tc• match an 
existing Q&A file structure and converting the restructured SAS datasets into Q&J\. Quality 
control c:;hecks were perfonned at a number of stages during this process. _ ' 

~ ~' --~~"'Af.r-~i .. rt..~-" zcf.t.-... ..t ~ 
At this time, enclosed ar fo ~ettes (Q&A file: TEMPLATE [3 diskettes); Q&A file: CORRLATE 
[1 diskette)) which are to e given to Dr. lnnerfield for his use and which contain the rr ajority of 
the reformatted data for U.S. Studies 87-10-6023 and 87-20-6023. In addition, encloserl 1s a 12-
page document, prepared by Quintiles, describing the content of these files in detail (.1ee Item 
3). Since some of the information requested b11 Dr. lnnerfield required considerable refor11atting, 
certain fields on these diskettes currently havEl missing data, as indicated in the accom1 lanying 
d.x:ument. ThP-se additional data fields, as well as the refonnatted data for the 11011-U.S. C. tlegory 
II studies, will be ser.t to the Division (and Dr. lnnerficld). during the first week of Janual), 1994, 
according to Quintiles personnel. 

Finally, since neither Lipha nor Quintiles has had past experionce with the Q&A system, it•s ho:.ild 
be noted that these reforrnatted data have not been (and can not be) analyzed/Validated by us 
in thb form. Therefore, we request that we be promptly sent any statistical results or reports 
generated by Dr. lnnerfield through this sytem. In addition, since the single standard devi ltion 
information was not used in the data evaluation contained in Lipha's NOA #20-357, we re(\uest 
being infonned also of any statements made or conclusions reached based on this approach of 
Dr. lnnerfield's (see again, Item 2, for further discussion on this topic). 

For your convenience, three copies (one ARCHIVAL and two CLINICAL) of this letter and attacl 1ed 
items are provided. 

. . .... ' 
If there are questions relative to any of the above, please do not hesitate to contact this office. 

Sincerely yours, 

GLO/AMG 
1 Archival Copy, 2 Clinical Copies: 2 mailing folders with 4 diskettes (for Dr. Ronald lnnerfielcil 
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Division of Metabolism and Endocrine Drug Products 

Reference: NOA #20-357 Metformin HCI Oral 

Dear Dr. Sobel: 
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~~ 
~ 

·1//;fty 

--r---
~ « ev l 

Refem our New Drug Application for Metlormin Hydrochloride Oral (#20-357), 
itted to the FDA on eptember 29, 1993. 

Dr. Ronald hmerfie!d lied this office on November 22, 1993, to discuss obtaining addition 
information on P· · nt #20-006, a 52 year old obese male with long-standing (10 years) diabe 

h pated in U.S. Study No. 87-2D-6023 and who had died suddenly of an appa t 
cardiac event (June 6, 1989) while receiving metformin and Placebo Gin that double-blind study. 

Dr. lnnerfield was informed that all available information from the investigational site on this 
patient had been submitted with the above-noted NDA, consisting of the complete Case Report 
Form (wh.ch included the assessment by the Emergency Medical Service at the time of the 
patient's deniise)(Vo/. 1.394, Pg. 12-009864). A Patient Narrative concerning this individual was 
also submitted in the above·noted NOA (Vol. 1.80, Pg. OBA-02993). 

Dr. lnnerfield was also informed that the Principal Investigator, Dr. Louis Vignati, had closed his 
practice in the Boston suburban area, as of approximately April, 1990. 

In addition, information on this patient's death was reported to the Division in the Motfonnin 
Annual Progress Report, submitted on M<i.y 31, 1990 (Serial #038 to IND 27,966), as follows: 

This 52 year old whire male had NIDDM for greater than 10 yeaJS, complicated by both 
peripheral and autonomic neuropathy as well as peripheral vascular disedse (infected foot 
ulcer). At the time of entry onto the study, despite maximum dose of a sullonylurea, his 
fasting glucose was >200 mg/di. The patient was obese and a cigarette smoker. Tflere 
1vas no pri0t history of cardiovascular disease. On Tuesday morning, June 6, 1989, the 
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patient (at work at the time) reported to the nurse at his workpla.-;e that he was 
experiencing chest and abdominal pain. She checked his blood pressure (normal) and 
wanted to obtain an electroc.ardiogram, which the patient refused. He was advised to go 
to an Emergency room for further evaluation but, instead, he went home. Several hours 
later, he contacted the Principa> Investigator's (Louis Vignati, M.D.) office with the same 
complaints and was again advised to go to the Emergency room. Subsequently, he 
apparently collapsed at home, P.mergency medics were contacted by his daughter and he 
was tJrought to the local hm:pital DOA (dead on arrival). The hospital contacted Dr. 
Vignatrs office at approximatE·ly 3:00 PM. The family refused permission for an autopsy 
and the .-;oroner concurred. 

The patient tiad been seen at the study site Ofl June 1, 1989 (week 13 of the study). At 
that visit, his only complaint was of mild fatigue. Fasting plasma glucose was 222 mg/di. 
Serum creatinine, electrolytes, liver function, renal function tests and plasma lactate were 
all normal. 

It was Dr. Vignati's impression that the patient probably had had a myocardial infarction 
followed by cardiac arrhythmia and cardiac arrest. He did not think this was study drug 
related and thought that the patient had a number of accepted risk factors for such an 
event: namaly, diabetes, obesity and smoking. ' 

(The study code for this patient was promptly broken: his treated {sic] assignment had 
been metformin and placebo for glyburide. At the time of his study visit on May 4, 1&39 
[week 9], mettormin plasma level was 629 ngs/ml, which is in the therapeutic range for a 
daily dose of 2.5 gms metformin). 

Although, as stated, all available information on this patient has already been submitted to the 
Division, for your ease of review, enclosed, in triplicate (one ARCHIVAL copy and two CLINICAL 
copies), ~re.ttie, following items: 

Item 1. 

ltem2. 

Item 3. 

Item 4. 

Complete Case Repon Form on Patient #20-006 (a copy of this is in Vol. 
1.394, Pg. 12-009864 of the NDA); 

Narrative Summary on Patient #20-006 (from Vol. 1.80, Pg. OBA-02993); 

Cover letter and submission Imm for Metformin Annual Progress Report 
(Serial #038, IND No. 1 and Pages 076-077 and Page 085 of that 
report, relevant to Patient #20·006; 

A c0py of the IP.tter to Lipha from Dr. Vignati, dated April 4, 1990, indicating 
that ht1 was closing his practice. 



Food and Dru~J Administration 
CDER, HFD-510 
Attention: Document Control Room #148-30 

December 13, 1993 
#07-93 
Page 3 

Although Dr. lnnerfield had suggested contacting tho deceased's family to discuss further the 
events surronding his death, we do not think that this would provida further insight and think that 
it would be needlessly upsetting to the family. 

Please provide Dr. lnnerfield with one of the enclosed clinical copies of this information. 

Should you have any questions regarding thL<; submission or if additional information is needed, 
please advise. 

Sincerely yours, 

UPHA PHARMACEUTICALS, INC. 

GLD/AMG 
1 Archival Copy, 2 Clinical Cop11;:s 

. .. .... . 
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VIA FEDERAL EXPRESS, #1092660715 
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·' .r ···""' , ' 

Mr. Robert Young 
Division of Scientific Investigations 
7520 Standish Place, Room 125 
Rockville, MD 20855 

; 
/ 

Reference: NOA #20-357 Metformin HCI Oral 

Dear Mr. Young: 

Reference is made Iv our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the FDA on Sept.::mber 29, 1993. 

In response to your telephone conversation today with Dr. Anita Goodman, attached is the 
information you requested, related to Lipha's adequate and controlled clinical trials, as submitted 
in the above-noted NOA: 

Item 1. 

Item 2. 

• 

Item 3. 

Item 4. 

lt•:im 5. 

Listing of the adequate and controlled U.S. clinical trials (Study No. 87-1 D-
6023 and Study No. 87-20-6023)(from Vol. 1.69, Pgs. OBA-00450 and OBA-
00458); 

A copy of the final protocol for Study No. 87-1 D-6023, as well as all 
amendments (from Vol. 1.107, Pg. 088-00468); 

A copy of the final protocol tor Study No. 87-20-6023, as well as all 
amendments (from Vol. 1. 123, Pg. 088-06092); 

A list of all investigators (both alphabetical ano' numerical, by site) for each 
ot the <'\bcve-noted studies (from Vol. 1.107, P~1. 088-00853 [Study No. 87-
10-6023) and Vol. 1.124, Pg. OBB-06597 [Stuc'y No. 87-20-6023); 

A tabular display of enrollment, by site, for eact1 of the above-noted studies 
(from Vol. 1.105, Pg. 088-00165 {Study No. 87-10-6023] and Vol. 1.121, Pg. 
088-05555A [Study No. 8.7-20-6023]). 
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W& hope this adequately ;esponds to your r~quest. Should you have any questions or if 
additional information is neoded, please advise. 

cc (letter only): 
Solomon Sobfl•, M.D., Director 

Sincerely yours, 

LIPHA PHARMACEUTICALS, INC. 

,&•a-v~ \!.~, N.1;1 
Gerard L. Daniel. M.O. 
Chairman, President & 
Chief Executive Officer 

Division of Metabolism and Endocrine Drug Products 
Food and Drug Administration 
Rockville, MD 

GLD/AMG 

.. . .... 
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Reference: NOA #:Z0-357 Metformin HCI Oral 

Dear Dr. Sobel: 

December 1 , 1993 
#06-93 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. · 

In response to a telephone conversation wi'.h Dr. Ronald lnnerfield and this office on November 
22, 1993, enclosed in triplicate (one ARCHIVAL copy and two CLINICAL copies) is the case report 
form for Patient #06-006, participant ir. US. Study No. 87-2D-6023 (Item 1), and also the case 
report form reflecting this same patient'~. participation in the open-label Extension Study, U.S. 
Study No. 89-1 C-6023 (Patient #06-006 2) (!tem 2). Dr. lnnerfield had requested these data on 
this patient because she had been terrr.inated after approximately five months of participation in 
Stud~· No. 89-1C-6023, based on a pursistently elevated fasting plasma lactate level. (NOTE: 
A preliminary report on Study No. 89-1 G-6023, an uncontrolled open-label extension study of the 
two Phase 117 double-blind studies, was provided in the meitormin NOA This study will be 
reported on, in full, in the first safety update to this NOA). 

It should ·be noted that, on Dec. 30. 1988, at the time of her Baseline evaluation for Study No. 
87-2D-6023 ~.e., prior to receiving uny study drug, and while on maximum dose giyburide (20 
mg/day)), this 70 year-o!d female patient had an elevated fasting plasma lactate value (2.4 
mmol/L), in conjunction with a fas:i.19 plasma glucose value of 216 mg/dl. Since, despite the 
elevated baseline lactate >:alue, the patient was entirely well and had normal renal function, she 
was enrolled in the study and was randomized to receive metformin and glyburide. On this 
regimen, her pl;;.::,na glucose had decreased to 134 mg/dl by study termination, with a fasting 
plasma lactate level of 0.9 mmol/L at the final visit of this 29 week study (July 7, 1989). During 
Patient #06-006's participation in Study No. 87-2D-6023, plasma mettormin levels were 
consistently within the expected range, as were plasma glyburide levels. During this same study, 
her serum bicarbonate level varied from 22.0 to 32.0 mEq/L, with a calculated anion gap varying 
from 2 to 11 mEq/L, given as [Na+] - ([Cl] + [HC0 3

]) = anion gap. 
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Subsequently, there was approximately a ten month hiatus between the end ot the double-blind 
study and this patient's enrollment in the open-label study (Study No. 89-lC-6023), during which 
time, her diabetes was managed with Cliet and glyburide, 20 mg/day. 

At tho time of enrollment into Study No. 89-1C-6023 (V1sit 1, May 1, 1990), her fasting plasma 
giuccse on this rogimen was 239 mg/dL and her fasti/lg plasma lactate was again elevated at 3.2 
mmol/l (on glyburide alone). 

Thereafter, ..the fa:;ting plasma lactate level, while on metformin alone 01· on metformin plus 
glyburide, remained high. At Visit 4 (Ju:ie 2V, 1990), while on metforrnin alone, the lactate was 
reported as being 3.6 mrnol/L. At this time, it was noted that the patient had possibly been 
inappropriately instructed to take four 850 mg rnetformin tablets per day, and she was promptly 
instructed to reduce the metformin dose to two su::h tablets per day. On this dose, the plasma 
lactate level at the subsequent visit Ni::it 5, Ju!y 9, 1990) wa·,; 3.9 mmol/l and her plasma 
glucose was 210 mg/dl. (NOTE: It was decided, with t!Je site, that rhis patient's "maximum 
tolerated dose" of metformin should be considered ~ two 850 mg tabl&ts per day or 1100 mg). 

At this visit, because of persistently elevated plasma glucose levels, glyburide was added to the 
continued metformin treatment, with gradual improvement in glucose control on the combined 
regimen, such that at Visit 8 (Sept. 28, 1990), while on 1700 mg/day of metformin and 1 O mg/day 
of glyburide, the patient's fasting plasma glucose was 162 mg/dL However, at this same visit, 
the patient's fasting plasma lactate level was 5.3 mmol/L. At the time, the patient was feeling 
well, although somewhat fatigued following completion of a cross-country trip. Metformin was 
temporarily discontinued when these laboratory results br~came available. (No other biochemical 
parameters except for the fasting plasma glucose (162 mg/dl] were obtained at this visit). 

The patient returned for an interim visit/End of Treatm1:int evaluation on October 8, 1!:}90, while 
on glyburide, 20 mg/day, only. At that time, her fasting plasma lactate was 2.7 rnmol/L and the 
fasting plasma gl.'Jcose was 272 mg/dl and there was no detect<Jble metformin present in a 
plasma.sarni;ile. 111 view of the patient's age (at that time, 72 years of age) and the fact that she 
lived in South Carolina, although she was being followed at Georgetown University Hospital, 
Washington, D.C., it was m•itually agreed that the patient's participation in Hie study should be 
terminated. (See Item 3, cover letter and Pages 085-089 and Page 143 of the Metfonnin Annual 
Progress Repott for 1990 [Serial #048, IND #27,966], concerning this patient's termination). 

During the open-label study, her serum bicarbonate level varied from 18.5 to 22.7 mEq/L, with 
a calculated anion gap varying from 10.3 to a maximum of 12.5 mEq/l, given as [Na+) - ([Ci-) 
+ [HC0-3]) = anion gap. (NOTE: At Visit 1 of this study, while on glyburide alone, the patient's 
calculated anion gap was 12.3 mEq/L, with a bicarbonate of 21.7 mEq/L At the termination visit, 
while on glyburide alone, the serum bicarbonate level was 20.5 mEq/L and the calculated anion 
gap was 11.5 mEq/L). 

At a subsequent site-monitoring visit, it was noted that one of the study physicians (an 
Endocrinology Fellow) had indicated "Abnormal Lab Resutr (specifically, "elevated lactate levels 
+ mild acidoois") as the reason for termination, amongst possible additional choices of: Adverse 
Experience, lntercurrent Illness, Treatment Failure, Protocol Violation, Non-Compliance, Patient 
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Decision, Lost to FoJ/ow-Up, Other, Death. Thereafter, th& Principal Investigator, Dr. Terry Taylor, 
(at the time, Acting Chief of the Division of Endocrinology at Georgetown University Hospital) 
wrote a letter for the record, to clarify as to why this patient had been terminated (see Item 4). 

As noted above, we concurred in the decision to prematurely temlinate the participation of this 
elderly patient in the metformin study for a number of reasons: her advanced age, the 
fluctuations o: lactate !evel which did not seem to be related to study medication and the 
geographic constrain;~ on close follow-up. However, at no time was there any clinical or 
biological evidence of "acidosis". 

Please provide Dr. lnnerfield with one of the enclosed clinical copies of this information. 

Should you have any questions regarding this submission or if additional information is needed, 
please advise. 

GLD/AMG 
1 Archival CQp.y, 2 Clinical Copies 

Sincerely yours, 

....... ~~aniel, M.D. 
h::M""1'>an, President & 
hief Executive Officer 
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VIA FEDERAL EXPRESS, #1092660752 
ACKNOWLEDGEMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-510 
Attention: Document Control Room #148-30 
5600 Fishe_rs Lane 
Rockville, MD 20857 

Attenlion: Solomon Sobel, M.D., Director 

November 23, 1993 
#05-93 

Division of Metabolism and Endocrine Drug Products 

Reference: NOA #20-357 Metformin HCI Oral 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. · 

In response to a telephone conversation with Dr. Ronald lnnerfield and this office on November 
18, 1993, enclosed in triplicate (one ARCHIVAL copy and two CLINICAL copies) are tabular 
summaries of safety information on dropped subjects from the non-U.S. Category Ill metformin 
studies. Thit> safety information (where available), has already been submitted as part of each 
individual study synopsis (presented in Volumes 1.202-1.204 of the NDA) but the tables permit 
a more global perspective of these safety data. (NOTE: These tables were transmitted by FAX 
directly to Dr. /nnerlield today). 

• • "'Ii • 

The studies are listed in the same order as in tabular displays already included in the NOA and 
according to featUll'lS of study design: Table 1 consists of non-U.S. Category Ill controlled 
clinical trials related to indications sought in this NOA; Table 2 consists of non-U.S. Category Ill 
uncontrolled clinical trials related to indications sought in this NOA; Table 3 consists of non-U.S. 
Category Ill controlled clinical trials of uses other than those sought in this NOA; Table 4 consists 
of non-U.S. Category Ill uncontrolled clinical trials of uses other than those sought in 1thls NOA; 
and Table 5 consists of non-U.S. Category Ill Clinical Pharmacology/Pharmacoki:':cilc studies. 
The studies are further grouped according to their completion status and the presence or 
absence of case report forms. 
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Should you have any questions regarding this submission or if additional information is needed, 
please advise. 

GLD/AMG 
1 Archival Copy, 2 Clinical Copies 

.. • ... f 

Sincerely yours, 

LIPHA PHARMACEUTICALS, INC. 

Gerard L. Daniel, M.D. 
Chairman, President & 
Chief Executive Officer 
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VIA FEDERAL EXPRESS, #0456213273 
ACKNOWLEDGEMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-510 
Attention: Document Control Room ~'148-30 
5600 Fishers Lane 
Rockvine, MD 20857 

Attention: Solomon Sobel, M.D., Director 

November 19, 1993 
#04-93 

Division of Metabolism and Endocrine Druq Products 

Reference: NOA #20-357 Metformin HCI Oral 

Dear Dr. Sobel: 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#.20-357), 
submitted to the FDA on September 29, 1993. 

During the course of a telephone conversation with Dr. Ronald lnnerfield on November 9, 1993, 
the subject of which was Lipho's rationale behind changing the Upper Limit cf Normal (ULN) for 
fasting plasma lactate used in our U.S. Phase Ill pivotal trials from 1.3 mmol/L (as given by 
SciCor, the central laboratory used for these studies) to 2 mmol!L. Dr. lnnerfield requested that 
we submit SciCor's methodology for plasma lactate determination as well as the instructions 
given to the investigational site:; regarding processing of blood samples for this analyte. 

At the Jime.of that telephone contact, Dr. lnnerfield was advised that Lipha had previously 
submitted background information to the Division as to our decision to utilize a higher ULN for 
fasting plasma lactate for U.S. Study Nos. 87-1 D-6023 and 87-20-6023, based on results obtained 
for pre-randomization, baseline fasting plasma lactate levels for these patient populations (mean 
value of 1.48 ± 0.51 mmol/L, range 0.6 to 3.4 mmol/L in November, 1988, N = 14J1(Serial 
Submission #024 [August 15, 1989}, IND 

In that submission to the IND, a protocol addressing some of the factors which might affect 
plasma lactate values (presence of diabetes, obesity, physical factors, sample processing, etc.) 
was also provided: Lipha Study No. 89-3C-6023 ("An Assessment of Factors which may 
Influence Fasting Plasma Lactate Concentrations in Ambulatoty Subjects"). The report of that 
study, which did not involve any pharrnacologic agents, has been accepted for publication by 
Diabete et Metallolisme and will appear in issue No. 4, 1993 (see below, Item 3). 
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Attention: Document Control Room, #148-30 

For further •::larification and in response to Dr. lnnerfield's request, the following documents are 
enclosed in triplicate (one ARCHIVAL copy and two CLINICAL copies): 

Item 1 . 

ltem.,2. 

Item 3. 

SciCor's methodology for plasma lactate determination and instructions 
provided to investigators for sample processing. 

A copy of Serial #024, Submission to IND (August 15, 1989), for 
ease of review. (NOTE: This also includes additional information provided 
to all investigators regarding blood sample handling and processing for 
lactate determinations [Attachment BJ). 

A copy of the manuscript submitted to Diabete et Metabolisme, related 
to Study No. 89-3C-6023, providing some additional insight into factors 
affecting lactate values. 

Please provide Dr. lnnerfield with one of the enclosed clinical copies. 

Should you have any questions regarding this submission or if additional information is needed, 
please advise. 

. . ... . 

GLD/AMG 
1 Archival Copy, 2 Clinical Copies 

Sincerely yours, 

LIPHA PHARMACEUTICALS, INC. 

Gerard L. Daniel, M.D. 
Chairman, President & 
Chief Executive Officer 
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VIA FEDERAL. EXPRESS, #0456213262 
ACKNOWLEDGEMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-510 
Attention: Document Control Room #148-30 
5600 fishers !..ane 
Rockville, MD 20857 

Anention. Solomon Sobel, M.D .. Director 
Division of Metabolism and Endocrine Drug Products 

Reference: NOA #20-357 Metformln HCI Oral 

Dear Dr. Sobel: 

Reference is made to our New Drug Applir.ation for Melformin Hydrochloride Oral (#20-357), 
submitted to the FDA on September 29, 1993. 

Dr. Ronald lnnerfield requested additional clinical information on Patients #29, 35, 59 ard 87. 
who had participated in Upha non-U.S. Study No. MET/D/86/BERGI and who, according to the 
data base listings, had been terminated prematurely from the study. (Patients #29, 35 and 87 
were on metfonnin plus diet whereas Patient #59 was on diet alor.e). 

An inquiry for this information was made through Upha's German subsidiary, and, attached, as 
Items 1 and 2, is the response from the Co-Investigator in this study, Dr. Bernhard A. Teupe, 
consisting of his letter, in German (Item 1), as well as an English translation thereof (Item 2). If, 
as mentioned in the letter, additional information is forthcoming on Patient #59 (on diet alone), 
it will be promptly transmitted to the Division. The currently .available information is provided as 
one ARC.HIVAL i:x>PY and two CLINICAL copies. 

Please provide Dr. lnnerfield with one of the clinical copies. 

Should yoo have any questions regarding this submission or if additional information is needed, 
please advise. 

GLD/AMG 
1 Archival Cop/, 2 Clinical Copies 

Sincerely yours, 

PHARMACEUTICALS, INC. 

J~,li);fr 
Gerard L. Daniel, M.D. 
Chairman, President & 
Chief Exer.utive Officer 

--- _ ..... 
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VIA FEDERAL EXPRESS, #0456213251 
ACKNOWLEDGEMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-510 
Attention: Document Control Room #148-30 
5600 Fishers Lane 
Rockville, MD 208!:>7 

Attention: Solomon Sobel, M.D., Director 
Division of Metabolism and Endocrine Drug Products 

ReferencE.: NOA #20-357 Metformin HCI Oral 

Dear Dr. Sobel: 

November 16, 1993 
#02-93 

x..--&-• .L 

X,,'f~-
1fz~/f 3 

Reference is made to our New Drug Application for Metformin Hydrochloride Oral (#20-3S7). 
submitted to the FDA on September 29, 1993. 

In response to several telephone conversations between Dr. Ronald lnnerfield and this office on 
November 8 and 9, 1993, and at his request, enclosed, in tripli-:ate (an ARCHIVAL copy and two 
CLINICAL copies) are the following documents concerning Patient 13/17 (AML, date of birth: 
11/10/35), a participant in U.S. Study No. 87-2D-6023: 

Item 1. 

Item 2. 

The complete case report form. 

A copy of this patient's hospital record related to hor hospitalization from 
Aug. 9, 1990 through Aug. 14, 1990. 

Piease i;>rov_i~e.Dr. lnnerlield with one of the copies of these records. 

Should you have any questions regarding this submission or if additional !11formation is nceced, 
please advise. 

GLD/AMG 
1 Archival Copy, 2 Clinical Copies 

Sincerely yours, 

LIPHA PHARMACEUTICALS, INC. ~ 

\/.~, f(.JJ../°t 
Gerard L. Daniel, M.O. 
Chairman, Presit!E:lnl & 
Chief Executive Offil:.er 



C;;:r·: .. i.; 
t\li.:.·ti~r\i.._ 

©LIPHA 
wia PHARMACEUTIC.AL~~ 

9\•_l~~r ~7U-tf.Tl1~~! • ~U'!t JUJ!> • Nl·WYORK Nl:WYORK 10019·2701 

TH Zll·lll l~dO •JAX lfl·2JJ 139!1 

VIA FEDERAL EXPRESS #0456213214 
ACKNOWLEDGMENT OF DELIVERY REQUESTED 

Food and Drug Administration 
CDER, HFD-510 
Attention': Qocument Control Room #14803 
5600 Fishers Lane 
Rockville, MD 20857 

Attention: Solomon Sobel, M.D., Director 

November 12, 1993 

REC'D 
NOVJ.5 f99l 

Division of Metabolism and Endocrine Dn1g Products 

Reference: NOA #20-357 Metformln HCI Oral 

Dear Dr. Sobel: 

Reference ls made to our Naw Drug Application for Metforrnin Hydrochloride Oral (#20-357) 
submitted to the FDA on September 29, 1993. 

Pursuant to the telecons with Dr. Nevius, Capt. John Short and this office on November 5, 1993 
and in a with our subsequent FAX to the Division on the same date, we are submitting 
a revis the above NOA. This is identified as "REVISED INDEX, November 12, 1993". 
In additl an ARCHIVAL copy, we have enclosed copies for each reviewer to include 
CHEMISTRY,PHARMACOLOGY,PHARMACOKINETICS,CUNICAL(twocoples)andSTATISTICS. 
Note that the INDEX has been revis~ to present a more detaileJ listing of the lnfonnation in Item 
6 · Human Pharma!.'.okinetics and Bioavailability, Item 8 - Clinical Data Section and Item 10 -
Statisticaj S~iqn. Thus, there are no changes In the substantive contents of the NOA. 

Should you have any questions regarding this submission or if additional ir.itormation is required, 
pleas& a~se. 

Sincerely yours, 

GLD/eg 
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VIA FEDEX #0456213155 

Food a,nd Drug Administration 
Center for .J)n.:g Evaluation and Research 
Centrat Document Room 
Park Building, Room 21 i 
12420 Parklawn Drive 
Rockville, MD 20852 

Reference: 

Gentlemen: 

c_ 

ORIGINAL 
9 WEST SlTH STREET• SUITE 3825 • NfW \OUK NEW YORK 10019-2701 
ltl 2 IZ-22 3 1280 • ~AX 212·2"3 1398 

September 29, 1993 

IND #27,966 Metformin HCI Oral 
NEW DRUG APPLICATION 
NQA #20<';/',7 {Preassigned Number) 

Reference is made to our Notice of Claimed lnvestigational Exemption for a New Drug for 
Metformin, IND 

Attached herewith is the ORIGINAL of our cover letter submitting the above New Drug Application 
which was inadvertently left out of the volumes delivered to the FDA on September 29, 1993. We 
ask that you incorporate the Form 365h, original cover letter and attachments into the first volume 
of the archival copy in your possession. Also attached is a copy of the cover letter with the FDA 
time, date and receipt stamp. 

If there.are.~my questions, please call me at (212) 223-1392. /UJ' ~/;ft;- t/_ 

~ »rr;.; &Dpv6~-~/ 
"R(\/\f<'JS COMPLE1EO Sincerely, ~ j#;t ~ V · 
--- LIPHA PHARMACEUTICALS, INC.~ ~(' 
r--·· .. ri-:nN: ~~ ~ . f I !I yr1./~ 
{~~· :(i~llit Q N.f\.\~ ' Gerard L Dani~I. M.D~ /-)/ l z> 

1 

---------;~~ Chairman, President & 
-- - c- DATE Chief Executive Officer 

GLD/eg C~O ~N\T\i\l-> 
Attachm·'-·- · 



HAND CARRIED 

Food and Drug Administration 
Center for Vrug Evaluation and Research 
Central Document Room 
Park Building, Room 214 
12420 Parklawn Drive 
Rockville, MD 20852 

Reference: 

Gentlemen: 

September 29, 1993 

Reference is made to our Notice of Claimed lnvestigational Exemption for a New Drug for 
Metformin, IND Submitted herewith is the New Drug Application for this drug. The/ 
preassigned NOA number is 20-357. Request is hereby submitted for an expeditious review anu 
approval. 

For ease of review, we have placed a listing of the volumes contained in the ARCHIVAL and 
REVIEWER copies under Attachment I. Please note that the clinical report volurr.es contained 
in :tern 8 are provided in full and intact, as presented in Item 8, in Item 1 O for the STA TlSTICAL 
review copy. By prior agreement with Captain John Short, however, the Final Study Reports in 
Item 8 ate re1erenced in Item 10 of the ARCHIVAL copy. 

Note that ltt3ms 7 (Microbiology) and 14 (Patent Certification) are not applicable to this NOA. Item 
13 (Patent Information) is attached to the application form in Volume 1.1. 

Lipha Pharmaceuticals, Inc. hereb~· requests for Metformin the five-year post-approval exclusivity 
period provided for under sections 505 (c) (3) (D) (ii) and 505 ti) (4) J(D) (ii) of the Federal Food, 
Drug, and Cosmetic Act on the ground that neither Metformin's active ingredient, nor any ester 
or salt of that active ingredient, has been approved in any other applicatk.n submitted under 
section 505 (b) of the Act. 

Lipha Pharmaceuticals, Inc. did not and will 11..;, .;se in any capacity !he services of any person 
debarred under section 306 of the Act in connection with this application. 

/ 
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For your information, a cticck in the amount of representing of the application 
fee for the Mettormin NOA (inciuding clinical data) has already been submitted with our letter 
#082 dated September 23, 1993 (see Attachment II). 

A letter of authorization from our parent company, Lyonnaise lndustrielle Pharrnaceutique (LIPHA, 
S.A.), appears as Attachment Ill. The contact person at Lipha Pharmaceuticals, Inc. is the 
undersigned. Should there be any questions, please call me at (212) 223-1392. 

Sincerely, 

GLD/eg 

Letter and Attachments in Triplicate 

.. . ... 



NOA 20-357 
Glucophagc (metformin hydrochloride) 
Lipha Pharmaceuticals Inc. 

MF.MORANDUM OF MEETING 

Lipha Reprcscntativ~ 

May 26, 19~4 

Bruce Goddard, RAC, Senior Director of Compliance & Regulatory Affairs 
Ba_rbara Weil, Ph.D., Senior Director, Science and Technology 
Robert Harris, Ph.D., President, Harris FRC Corporation (Consultant) 
Ranga Velagaleti, Ph.D., Vice President, EnvironmenuI Fate and Assessment, 

Analytical Bio-Chemistry Laboratories, Inc. 

FDA Sbff: 

Dr. Ysern 
Mr. Short (CSO) 
Dr. Vincent (HFD-102) 
Mr. Glen Smith (HFD-102) 
Ms. Christina Good (HFD-102) 

Purpose: Lipha requested the meeting to discuss our concerns regarding their 
Environmental Assesnnent included in the NDA. Comments from HFD-102 were 
FAX'd to Lipha on May 4, 1994, and they responded with an NDA amendment dated 
May 20, 1994 (received May 23), which included a reviscJ Environmental Assessment. 

Discussion and Conclusions: Mr. Goddard noted that the drug substance (DS) is 
manufacJ.ur~9 in Calais, France and the dosage fonn (DF) is nunufactured in Hitchin, 
U.K. He said that when Lipha looked at their EA in light of the HFD-102 comments, 
they realized how it could be improved and hoped that the revision provided in the 
May 20 aipendment was a substantial improvement. 

Mr. Smith said that the new version of the EA is an improvement but still lacks many 
things, as determined from his cursory review of the document (given the limited time 
to review it by the meeting today}. He said he still noted deficiencies in some of the 
areas as follows: 

1) Items 5 & 6. They still have not provided an identification of the impurities for 
the DS. He said they should provide either the CAS #s or structures of the 
impurities. Dr. Weil noted that the impurities are identified in the Chemistry 
section of the application and all are present at less than 30 ppm. Mr. Smith said 
that even though the information is in one part of the application, the EA must 
stand alone and the information must be included therein. Mr. Smith noted that 
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if this information is considered confidential, it cau be suhmitted as an appendix 
to the EA and stamped •coNFIDEl'mAL ". 

2) Manufacture of the DS. For the xylene used, Lipha must revise the .-:ilntrol 
statement to show how it is reclaimed or discarded. 

3) Manufacture of the DF. For items like spraying the tablets and washing the 
cquipn1ent, there must be a detailed description of what happens to the residual 
mater-ial. 

4) Letter of Authorization for Foreii:n Countries Statini: that the Facility or Prvcess 
js in Compliance with Local Rei:ulatioas. Liph.i has no probkm ~etti11g such a 
statement from Calais, France where the DS h manufactured, but they are 
unable to get such a document from the UK because there are no permits 
required for production of the DF and no inspections are done. It was noted 
that Appendix 5 of the current EA contains the "Proposed Guidelines Regulating 
Pharmaceutical Industry in the U.K.". Mr. Goddard said that this document is 
not in effect, and he was told it will not go into effect in the foreseeable future. 
Dr. Vincent said that if a letter of authorization cannot be obtained for the 
n1anufacture of the DF, completing Item 6 would be sufficient. Ms. Good said 
she would check with the British Embassy as to their requirements for pollution 
control for the manufa1..'ture of drug dosage forms and get back to Lipha. 

5) Items 7 and 8. !\Ir. Smith noted that Lipha's information for Item 7 (Fate of 
En1itted Substances in the Environment} and Item 8 (Enviromnental Effect.~ of 
Released Substances) is inadequate. Tests (or .:dequate literature references) must 
be performed to know the fate and effect of metformin if released into the air, 
water, or ground. He said that we need results of tests performed as per the 
Environmental Assessment Technical Handbook (FDA, March 1987). Mr. Smith 
also noted that we: do NOT want raw data, but we do want results from each 
test, not just mean values. Refereed journal articles are acceptable for evidence 
on fate and/ or effects if the articles show or discuss specific testing on the drug. 

Mr. Goddard noted that the company (not identified) who will market metformin in 
the U.S. (a licensee, not Lipha) will surely submit a supplement (following approval of 
the NDA) providing for them to manufacture the DF in the U.S. He asked what 
testing and paperwork would be required as far as the F.A is concerned. Dr. Vincent 
said that they would need to supplement the EA approved with the NDA, provi.diing 
only for the changes; he said they possibly might have to address Iten1s 5, 6) and 9, as 
they pertain to the new facility. 

Mr. Sn1ith al~o informed the Lipha representatives that all English translations must 
be certified, e.g., court certified. 
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Mr. Goddard asked how they should proceed from here, especially regarding item 5) of 
this memo. It was agreed that Lipha could provide informal information to Mr. Smith 
to determine if they are approaching the solution in the right direction. But, it was 
m.lde very clear that none of these informal conununications would be part of the 
NDA until an official submission to the NDA is received. Mr. SnJ.ith also indicated 
that he would not do a detailed review the informal information; he would merely 
look it over in sufficient detail to determine if Lipha is on the right track. 

ACTION JTI:M: 

Ms. Good to check with the British Embassy to determine if the U.K. has any 
requirements for pollution control for the manufacture of drug dosage forms, 
and she will get back to Lipha with the answer. 

Attachments 
Revisions to Item 3 of EA (handed out at the meeting) 

cc: NDA Ar1.:h 
Hl~D-510 

attendees 
HFD-510/YYChiu, AFleming, EGalliers, DJenkins 
HFD -511/JShort 5/27 /94/ft/lp/6/2/94/N20 357MM.2JS 
Concurrence: GSmith, CGood 5/27, PVinr.:ent, XYseru 5/31/94 

.. • .... I 



NOA 20-357 
Glucuphage (n1etformin hydrochloride) 
Lipha Pharmaceuticals 

FDA Staff: 

Dr. Sobel 
Dr. Troendle 
Dr. Fleming 
Dr. Gueriguian 
Dr. lnnerfield 
Dr. Jordan 
Mr. Hertig 
Dr. Chiu 
Dr. Ysern 
Mr. Short (CSO) 
Mr. Cerny {HFD-009) 
Or. Gordin (HF~-426) 
Or. Nevius (HfD-713) 

MEMORANDUM OF 45-DAY MEETING 

November 4, 1993 

Purpose: 45-day meeting to determine if we can file the NOA and to set 
projected completion dates (PCD) for each discipline's review. 

Discussion and Conclusions: 

M2dical: OK to file. This NOA will be reviewed for efficacy by Or. 
Gueriguian and for safety by Or. Innerfield. PCD = End of January 17, 1994. 
Attempting to schedule the E&M Advisory Committee to meeting in March 1994. 
Or. Gueriguian is concerned about a lack to definitive dose-resporse data. 
Mr. Short to ask Lirha to provide either a "clean, purposeful study" or a 
compilation of all data in one submission. Or. Innerfield is concerned about 
the high dose of metformin and the higher incidence of lactic acidosis at 
higher doses. 

Pharmacolog1c OK to file. PCD =February 28, 1994. 

Chemistry: OK to file. PCD =January 8, 1994. 

Biopharmaceutics: OK to file. PCD =February 28, 1994. 

Statistics: OK to file as long as a more detailed index is provided before 
November 28, 1993. PCD = t°ebruary 14, 1994. [Note: Dr. Anita Goodman of 
Lipha was contacted by Dr. Nevius and Mr. Short on November 5, 1993, and she 
agreed to provide a more detailed index for both the Statistical and Medical 
review copies within a f!'w days. The index for the entire submission will not 
be chan~ed.] 

Project Management: OK to file. 
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OSI: Not present. lrli ·1 l have to coordinate with Dr. Gueriguian to determine 
what studies need invtstigation. 

Advisory.Committee: Will attempt to set E & M Advisory Committee meeting for 
March 1994. 

This drug is rated IP. 

Or. fleming announced that h•~ and Mr. Short would b,'? co-project managers for 
this NOA. Dr. Fleming noted that the purpose of the project manager will not 
to be looking over r.veryone's shoulder, but assist each discipline in meeting 
the Projected Completion Dates. He emphasized that Quality should be first 
and timing second. 

CONCLUSION: The application will be filed on November 28, 1993. 

ACTION ITEMS: 

1. Mr. Short to ask lipha to provide dose-response dat~. either a "clean, 
purposeful study" or a compilation of all data in one submission 

2. Mr. Short to find and make copy of the E&M Advisory Committee meeting 
minutes when metformin was previously reviewed. 

3. Dr. Young (OSI) to contact Dr. Gueriguian regarding studies to be 
investigated. 

cc: NOA Arch 
HFQ- 51.0. . 
attendees 
HFD-344/RYoung 
HFD-426/JHunt 

n,~lk_../ 
~n R. Short, CSO 
c---

•IFD-510/EGall iers, DJenkins 
HFD-511/JShort 11/8/93 \N20357MM .. JRS 
Concurrence: JGueriguian, Rlnnerfield, AFleming Il/8, OHertig, AJordan 

11/9, XYsern, YYChiu 11/10, [Nevius 12/7, DGordin 12/9, GTroendle, 
SSobel 12/13/93 



pre-NOA/IND 
G1 ucophage (met fo1·mi n hydrochloride) 
Lipha Pharmaceutical 

July 9, 1992 

Memorandum <Jf Meeting 

Lipha Pharmaceutical Representatives: 

G. Daniel, M.O. - Chairman and President 
A. Goodman, M.0. - Vice President, Medical Affairs 
M. Fencik - Senior Director, Data Management 
B. Goddard - Director, Compliance and Regulatory Affairs 

Consultants for Lipha Pharmaceutical: 

R. DeFronzo, M.O. - Chief, Diabetes Division, University of Texas 
R. Harris, Ph.D. - President, Harris FRC Corporation 
E. Vander Elst, M.D. - Corporate Vice President, Quintiles 
W. Solle~itu, D.Ph. - Executive Vice President, Quintiles 

FDA Staff: 

Or. Sobel 
Dr. Troendle 
Dr. Gueriguian 
Dr. I nrierfi el d 
Or. Ch~u 
Or. Ysern 

Purpose: 

Dr. Jordan 
Mr. llertig 
Ms. Braithwaite 
Dr. Dorantes (HFD-426) 
Mr. Marticello (HF0-713) 

The meeting was requested by Lipha to discuss their NOA for Glucophage 
(metformin). Lipha plans to submit the NOA at the end of 1992. Please r~fer 
to the background material dated June 29, 1992 (submitted to IND 27,966), and 
the attachme11ts for further details. 

Discussion and Conclusions: 

Dr. Daniel began the meeting with a brief overview of the Lipha organ~zation 
and the proposed age1,1da. 

Or. Good~an·prbsented an overview of the two pivotal trials as foll~ws: 

87-10-6023: A double-blind, randomized, parallel trial in ob~se patients 
with.NIOOM, that have failed to control their glycemia with diet alone. 
Patients are randomized to receive either metformin [850 mg ·· 2,550 mg ( 
dose dependent upon 5 week titration phase)] or placebo. T~e primary 
efflc:icy parameters are a reduction in FPG, HbAlC, OGTT, total 
cho"ie:>terol (HDL/LOL}, and body weight. 

87-20-6023: A double-blind, randomized, parallel trial in obese patients 
with NIDDM, that have "failed" maximum sulfonylurea (SU) ':herapy. 
Patients are randomized to receive either metformin [500 mg - 2,500 mg 
(dcse dcµendent upon titration phase)], glyburid~ (20 mg/ or metformin 
{500 mg - 2,500 mg (dose dependent upon titration phase)] + glyburide 
(20 mg). The primary efficacy parameters are a reducti~n in FPG, HbAlC, 
OGTT, total cholesterol (HDL/LOL), and body weight. 
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Study 10 demonstrated that metformin reduces FPG, HbAlc and plasma glucose 
l~vels. Study 2d demonstrated that the addition of metformin to glyburide 
reduced FPG, HbAlc and plasma glucose levels. 

Both studies demonstrated a high incidence of gastrointestinal adverse 
reactions (approximately 50%), however, all were rate as mild or moderate. 

Dr. Daniel the presented the proposed labelling for metformin (refer to the 
attachment for specific wording). The Division suggested several 
modifications, including the deletion of point #3. In addition, Dr. Sobel 
stated that the treatment benefits, if allowed, would be moved to the CLINICAL 
PHARMACqLOGY section of the package insert. 

Dr. Sobel stated that the primary hindrance to approval would be the 
similarity between metformin and phenformin (removed from the market as an 
"imminent hazard" due to the incidence of lactic acidosis). Therefore, any 
additional supporting information regarding safety would be important and 
should be submitted. 

Dr. Daniel stated that both the chemical structure and the metabolic pathway 
of each drug are different. He also indicated that no country, in which the 
drug has been approved, has withdrawn it from the market for safety n;,asons, 
and that post-marketing surveillance is on-going. 

Dr. Daniel also requested input from the Division in regard to the amount of 
supporting data required for the application. He indicated that efficacy data 
was avdilable from 1982 to present, however, safety datd could be traced back 
prior to that time. Or. Sobel indic~ted that because the two pivotal trials 
consisted of a total of only 500 patients, all data available (both safety and 
efficacy) should be submitted. 

Dr. lroendle indicated that if possible, sub-group analyses should be prepared 
in regard to gender and ethnicity. 

Mr. llertig asked the status of the carcinogenicity testin3. He indicated that 
the fin~l report must be included in the NOA submissiun. Dr. Harris stated 
that the final report may not be completed, however, a preliminary report 
would be included. Ms. Braithwaite indicated that if the report submitted was 
not considered satisfactory at the time the application w~s considered for 
filing (approximately 45 days after submission), the entire application would 
be refused for filing. 

The meeting concluded with representatives from Lipha expressing their 
gratitude to the Division for their comments and s~gpestions in order to aid 
them in the preparation of their forthcoming application. 

Attachments 
Overheads used during presentation 



iNO Dt'cember Z, 1987 
Metfonnln llydrochloridc 
Lipha Chemicals, Inc. 

Memorandum of Meeting 

Lipha Representatives: 

Gerard L. Daniel, M.D., President 
Bruce E. Goddard, B.S., Director, Compliance & Regulatory Affairs 
Anita M. Goodman, M.D., Medical Director 
Clifford J. Bailey, Ph.D., Consultant, U. of Aston in Birmingham, U.K. 
lblph ·A. DcFronzo, M.D., Invest.igator, Yale University Medical Center 
RobcrL 11·~ Harris, Ph.D., Consultant, President, Harris FRC Corporation 
Gerald !1. Reaven, M.D., Investigator, Stanford Univ. School of Medicine 

FDA Staff: 

Dr. Sobel 
Dr. G. Troendle 
Dr. Fleming 
Dr. Jordan 
Mr. Herti.g 
Mr. Short 
Dr. Fan (llFN-713) 

Pur[>ose: Pre-Phase Ill meeting. Lipha Chemicals requested the meeting as a 
tallow-up to the last meeting of December 3, 1986, to discuss three Phase III 
protocols. The protocols !.'ere submitted October 29, 1987. 

Ur. Daniel descrtbcd the sequence of events leading up to the meeting and also 
provided an overview of the proposed. ongoing, and cancelled Phase l & II 
atudic:;. The studies to be conducted by Karcm (2) and Arieff i11 California 
had to be '"rn':;dle<l due to external circumstance,; beyond Liph;i's control. The . . ... . 
metabolic studies by Des. DeFronzo (86-1-6023) and Reaven (86-2-6023) :\re 
about 1"1tt finished and another by Dr. Reav,,n (87-4B-6023) has just begun. 
iJL. Daniel noted that the adverse reactions reported to date arc not 
rema rl<.aule: 

Drs. DeFronzo and Reaven each provlded results of their above-mentioned 
studies. Both were pleased with the results obtained to date. 

Dr. Jordan asked whether rn.,tfonnin uncouples oxidative phosphorylation. 
Dr. B<.tilcy replied that he does not think so. 
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Dr. Goodman then provided an outline of each of the Phase Ill studies for 
which Lipha is seeking concurrence ur guidance (see attached copies of 
overheads used). 

!t'otocol 87-lD-6023 -- to determine safety and effectiveness in the 
control of obese, Type 11 diabetics who are not adequately controlled with 
diet alone. The Division had no objection to this study. 

Protocol 87-20-6023 -- to determine the safety and effec.tiveness in 
co~bination with glyburide in the control of obese, Type II diabetics who are 
not well-controlled on first or second generatio11 sulfonylureas. The only 
objection to this protocol is that it should contain an add'ltional arm with 
metformin alone and placebo alone to see if metformin is effective without 
also using glyburide. If metformin alone is not effective, then this would 
also provide evidence to support the combination of glyburide plus metformin 
according'to our combination policy. Lipha agreed to add this arm. 

Proto~ol~87-3A-6023 -- to demonstrate the ability of metformin to reduce 
insulin requirements and still maintain acceptable glycemic control in Type 11 
diabetics who are poorly controlled with insulin. Dr. Troendle noted that 
merely demonstrating a lowering of insulin requirements probably will not be 
sufficient to obtain approval of an indication for metformin; other benefits 
must be demonstrated. 

When asked whether good results from the first two studies would be sufficient 
for filing an NDA, Dr. Troendle responded in the affirmative. 

Mr. llertig noted that no animal carcinogenicity data had been submitted. 

Dr. Fan noted that for each of the studies they should include: 1) the 
"evaluable population" in addition to the "intend-to-treat population" in the 
efficacy analysis, and 2) an analysis of the poolability of the data. Also, 
fur the third study, they should include a sample-size determination and a 
statistical plan for analyzing the data. 

It was agreed that Lipha Chemical will proceed with the first two protocols 
(the second one amended with an additional arm) but the third one will be 
revised and resubmitted for comment. The first two also will be resubmitted 
but in final form. . . .... . 

Attachments 
Overheads used by Dr. Goodman 

cc: IND Orig 
lffN-810 
HFN-713/MFan 
llFN-810/ attendees, JCut.riguian 
HFN-810/JShort 12/3/87/ft/jaf/12/7/87 (WANG 0362r) 
Concurrcnce:Fleming/12/3/87/Hertig/Jordan/Trocndlc/12/4/87 

Sobt!l/12/5/87 



r;m M.;;y 29, 1986 
Metformin hydrochloride 
L1pha Cherni i:<;ls, Inc. 

Memor2.11dum of Meet1n9 

Lipha Representatives: 

Gerard L. Daniel, M.D., President and Medical Director 
Lorraine D. Long, il.sst. to the President and IND Coordinator 
Katherine M. F'?.cragher, 8.S., Clinical Research Associate 
Richard h. Guarino, M.D., Consultant, Oxford Research Int'l Corp. 
Robert H. Harris, Ph.D., Consultant, Harris FRC Corp. (reg affairs) 

FDA Staff: 

Dr. 
Dr. 
Dr. 
Dr. 
Mr. 
Mr. 

Sobel 
Gueriqu1an 
Troendle 
Pierce 
ilertig/ 
Short 

Puroose: To outline future clinical trials, to express our concern regarding 
the past experience with this type of compound, and to consider 
clinically-relevant efficacy criteria beyond glycemic control. 

Discussion and conclusions: 

This meeting was requested by the Division to find out where the company was 
hl·aded and to express our concerns reg<uding ttns ty1A; of <..umpound. 

Dr. 0.--.niel gave a brief historical perspective of the company (they are new to 
the Di.vision) and of the treatment of diabetes. He also reviewed the basic 
s.:ifety considerations in favor of lll';)tformin and then summarized its benefits 
us follows: 

- do~s OQt, cause hypoglycernia in norrnal doses 
- does not cciuse udc.litioncil hJ1)0rinsulinemia 
- :~..:.iy lt!sse:n morbidity 21Jcj c.l1<1betic comr;hcat1ons 
- is effective in sulfonylur~a failures 
- low"incidence of lactic acidosis (0.006/1,000 pt. yrs.) 

Dr. Daniel also described the various metabolic clinical studi~s they intend 
to perform. cne oy DeFRanzo is provid2d for in tht IND and will start in 
about 10 days. Tney also intend to do a special pharmacokinetics study, an 
cinalysis of foreign safety data (see attachL'<l proposal), and certain efficacy 
s::uc.l1es. 

.. 
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Dr. Sobel <..1sked hew hard is the ciaca (0.006/1,:JOO pt. yrs.) for the incidence 
of lctctic acidosis. Dr. Daniel. said that they intend to confirm this figure. 
Dr. Sobel informed them that they must considc:r the broader safety picture and 
not just. concentrate on lactic acidosis. 

The T)i vision staff emphasized that they wol!ld have to take a 1ery hard look at 
the effectiveness of metformin. 'lhe firm was told that just demonstrating a 
uxluctioo in blood sugar would not be sufficient for approval of an NDA; they 
would also have to demonstrate effectiveness on other parameters which improve 
the conditioo of the diabetic. '!Wo suggestions were: ll an improvement in 
lipid profile and 2) increased sensitivity to insulin. 

Tne sponsor was informed that if this drug went as far as an NDA, it would 
probably b~ su!:ljected to an advisory conur.ittee review. 

'.!.'ri<; firm asked whether it would be OK to proceed 
st.udy after the Phase I studies were completed. 
would be OK, i.e., ttiey could skip Phase ~I. 

directly to a large Phase III 
They were told that this 

It was <..1c;reed that they would work closely with the Division reviewer in 
generatir.g the Phase III protocols. 

cc: IND Orig. 

i. 'N-810 
'N-BHl/at.tendees 
~N-310/JShort/6-2-86 

KG/6-l3-86/il693R 

John R. Short, CSO 

Concun ences: REastep/6-4, LPierce/6-9, Gl'roendle/6-11, DHertig/6-11, 
SSobel/6-11 

• • • • 



DEPARTMENT OF HEALTH & HUMAN SERVICES 

Mct(orn,in llydrochlor idc 
Lipha Chemicals Inc. 

Lipha Representatives: 

Memorandum of Meeting 

Public Health Service 

Food and Drug Adn1inistrat1on 
Rockville MD 20857 

December 3, 1986 

Gerard L. Daniel, M.D., President and Medical Director 
Richard A. Guarino, M.n., Consultant, oxford Research Int'l, Corp. 

FDA Staff: 

or.·sobel 
Dr._ Glf(?r iguian 
or. Troendle 
Dr. Pierce 
Mr. Short 

Purpose: The meeting was requested by Lipha to discuss Phase Ill protocol 
designs, in particular effectiveness endpoints other than qlycemic control. 
(Note: The protocols were first presented to t'ie Division at this meeting, 
i.e., they were not submitted previously nor were they submitted at the ti~e 
of the meeting.} 

Discusaion and Conclusions: 

or. Daniel gave a brief presentation on the progress of the various metabolic 
clinical studies. Cnly two have hegun with a total of onl.y 10 patients 
receiving the drug. 

or. Daniel indicated that he soon will resr~nd to the manufacturing/quality 
coe1trol concerns itemized in our May 19, 1586 letter. 

or. Guarino prest•nted a number of proposed Phase III studies in order to <;,et 
our imput. All were unacceptable because they were not double-blind, in some 
cases tt,ey --e~ e uncontrolled, and they did not pr c>per ly evaluate efficacy 
endpoinLs other tha:1 glycemic control. 

In order to give them a better 'dea of what we are looking for, or. Pierce 
outlined the t0llowing two studies: 

1. A double-blind, placebo-conuolled study in which metformin is 
administered to Type II diabetics who are well controlled on insul~n. The 
questior to be answered would be whether or not ins,1lin action is improved 
by metformin ~dministration, i.e., is the insulin requirement reduced and 
to what degree. llbAlC levels should not be more than 120% above the upper 
limit uf norn"il. 

1: 
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2, A doublE-blind, placebo-controlled stu~y in which metformin is 
evaluated with other oral therapy to determine which drug is more 
effective. This would be done with Type II obese diabetics who had never 
before received oral therapy or those who are sulfonylurea failures. 
Either glyburide or glipizide should be used for comparison to metformin. 

or. Daniel was upset that we did not agree with the firm's approaches, He 
also had difficulty understanding or. Pierce's approach tl, even though it 
differed from 011e of his proposals only by the fact that Dr, Pierce suggPsted 
using patients who were controlled on insulin and the firm proposed using 
patients ~controlled on insulin. 

Dr. Gueriguian reiterated the Division's concern that we Gannot perpetuate the 
mistakes of the past and that the future approval of oral diabetic therapy 
wil~ h~ng~ on a demonstration that the drug does more for the diabetic than 
just maintain an optimal blood sugar level, The fo~lowing endpoints were 
proposed by the Division staff for their consideration: l) an improvement in 
lipid profile, 2) increased sensitivity to insulin (such as indicated in our 
pr<Jposed study #1 above), 3) improved peripheral vascular flow, and 4) 
fibrinolysis. An increase in fibrinolysis would not be the basis for ap;,£ova1 
but if found, could result in further studies designed to show whecher Gr not 
there was a beneficial effect on atherosclerotic plaque. 

Dr. Daniel agreed to reconsider their proposed studies and would submit 
revised protocols. 

cc: IND Orig. 
HfN-810 
HfN-810/attendees 
HfN-810/JShort 12/4/86 (WANG 2574R) 
Revised ;is per ors. Pierce & Troendle comments 1/22/87 
Concurrence: RPierce, JGueriguian 12/5/86, GTroendle 12/8/86, 

ssobel 1/15/87/ft/pdz/l/27/87 



ADVERTISING MATERIAL 

Requested in AP Letter 
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INTEGRATED SUMMARY OF SAFE1Y 

This Consists of 11 Volumes (1.73 through 1.83) 
(They are in a box to accompany the AP Action Package) 
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C. l'o1Jr11ts for Whom 8,,M(it of 
Ph,,11form111 Tht!rap;- Mo>· Ou1 .. ·,,igh 
Ris.l:.s. 

Th• purpos• of this procttding is to 
d•l•nninie whrrhor ph•nlonnin i• shown 
lo be sale for genernl mark•ting under 
the conditions prescribrd. 
rccomm•ndrd. or 1ugge•ted in ii• 
labeling. See my re9pon•e lo CCO 
excrplion. para. 1 at 7-10. supm. The 
uislenc• or. more limited patient 
population for whom the b~nefils of 
ph•nformin th•rapy may outweigh thie 
risks is not at i11ue. /d. The quieslion or 
a voluntary. lirni!ed di•tribution prog:'llm 
raised in the !iectttary's auspen•ion 
order i~ al•o not part of this proceeding. 

For lhe•e reasons and in view of 
pending lilii;alion concerning the 
propriety of the Secretary'• invocation 
of lhe imminent hazll'i'd provision•. I do 
no! Bl:opt this section of the Initial 
Decision (al 4Z-44) bur rather find as 
follow!: The effect of w•thdrawal or 
phenf.:>rmit: on certain employment 
opportunilie• or diabetic• doe• not 
preclude a decision the I phenfonnin has 
no longer been shtwn lo be sale. 
Limitations on occupational options 
because or health problems •re not 
unique. Becau:e phenlormin i• not 
currently labeled for use in only those 
pa lien ls who are allergir. lo in•ulin or 
unresponsive to desensitization, euch 
use for that population is not an issue in 
this proceeding: and ev•n a finding or 
safety for auch use would not con•lilute 
a lind'~g or general safely foru•c under 
plicnlormin·s labeling and wou:J not be 
sufficient lo avoid withdrawal. 

H. CCD Willlesses. 

l adopt the Administrative Law 
Judge's summary of the CCD dela 
subn.: lled in this proceeding. See my 
re!pon•e to CCD exception. pare. 13 at 
Zll-Z9, supm. 

/. Discussion ond Conclusions/Ultimate 
Fiudings ond Order. 

_. •,. I 

Having made reference to lhe 
administrative record throughout hi• 
opi•lion. rhe Administrative Law Judge 
summarized the evidence, "11hout 
citation. md at•teil his concluaion1 and 
findinaa with reapect to the luuea 
designated at the Aug1:1130 pret ~~ring 
conference. See Initial Deci1ion at 4s-48. 
I am iasulna Finding1 of Fact, 
Conclusion1 of Law, and a Final Order. 
In moat in•l•ncea. theae will aupplement 
the discuuion. conch:siona, and lindinga 
of the L'lilial Oeciaion. However. lo the 
extent that my finding1 are inconaialenl 
with thosa of the Adminiatralive Law 
fudge, the Initial Deciaion la superaeded. 
A. modified by my Findings of Fact. 

response• to L'CD uceptiona and 
commrnll on the Initial Deci1lon. 
c.oniair.~d in ihi• orJt:r. lh"" inili•I 
Decision Is adopted and made •• part of 
rhe fiMJ order. 

IV. Findings of Fae: .and Conclusion• of 
Law. 

A. Findings of Fact. 

1. Phenformin hydrochloride 
(phenformin) i• • new drug within the 
meaning of the Federal Food. Drug. und 
Cosmetic Act. 21 U.S.C. 321(p). which 
baa been 1hipped in inlerarate 
commerce purauant tone.. drug 
applications filed by Geigy 
Phannaceulicals, Division of Ciba-Cei1~ 
Corporation (NDA"a 11~24 and 1%-75211, 
end USV 1.uboratories. Division or USV 
Pha~maceutical Corporation (NOA'• 17-
126 and 17-127) and approved by the 
United Sra:e• Food e11d Drug 
Administration. 

2. Phenfonnin is indicated only for 
symptomatic. adult onset, nonketolic 
ciabele! m'!llilus (diabetes) (B-Soo(n)). 
A"corrling Io iii labeling, phenformin 
lowers elevated blood Blucose levels in 
diabetics. 

3. Phenformin I• recommended for use 
only if dicl and weight reduction have 
first been tried and hove foiled and only 
when in•ulin cannot be uatd ond the 
sulfonylurca drug• do not achieve 
adequala control. Id. 

4. Diabetes is a chronic metabolic 
di•order ir. which there ie an Inadequate 
acc...,rion or utilization of insulin for 
normal metabolism (B-497 at 1, 8-487 at 
lZ-14. Tr. 9Z). Diabetes Is characterized 
by an ebnonnal elevation In blcod 
sugar. which has been used as a 
principal benchmark in its diagnosis and 
treatment (B--497 al 2. IHI, Tr. 87~ 
Z94). 

5. Diabetes la frequently accomparicd 
by severe complications, most 
particularly cardiovascular and kidney 
disease• {Tr. 100-107, 295, 8-497 at 9-10, 
CC-43 at 7). Diabetes la the fifth leading 
cause of death In the United Stalea (CG-
43 et 7). · 

8. There are approximately 5 million 
diagnosed dlabelica in the United Slatea 
today, mo•t or whom are under 
trntment (CG-43). About 8 to 12' or 
the1e peno111 were t•ldna phenfonnln 
during 1975-11178 (CG-43. CG-211 •t 2. 
CG-n at 2). The number of persona 
being treated with phenformln dcclint'd 
from 481.000 in 19N to approximately 
337,ooo in 19n (CC-43, CG--$>). 

7. The great majority(~) of 
adult-onset diabetics are overwei&ht (Tr. 
400. CG-9 at 2. CG-n aU). 

8. Dieiary control i.. the moat 
preferred and moat effective meana for 

treating adull onset diabere• (B-50fl(n). 
D-41>9 at 3. IJ.-473 at 5. IJ.-499 al 19-20. B-
19:i ~I;. CG-21112. CG-1 i •i jj. Uici•ry 
rcgulBtion i~ lhe treatment of choice 
because. when a diabeli;:'s caloric 
in le kc is decreased. there is less slress 
on rhe available in•ulin supply, insulin 
•ensilivily is improved (Tr. 11. 94). and 
the obility lo utilize naturally produced 
insulin i• enhanced (B-495 al 10. 8-407 
al lf-15). · 

9. The use or exogenou• (not produced 
naturally in the body) insulin i• eflcclive 
in the treatment of adult-onset diaLetes 
by rectifying tlte insulin deficiency. (B-
479 at 17. 8-475 at 7). There is e•idence 
that the admini1lraliOP Of exogenous 
insulin also retards lhe vascular 
complication• of diabetes (Tr. Z4, 29Z­
Z96, ll-487 at lZ). 

10. Phcnfonnin is effective in lowering 
blood sugar, but this effect is frequently 
limited to two years or less (Tr. ZOO-WI, 
296-297, 303-310, B--475 at 8-9. ll-473 al 
8. ll-489 al Z8. ll-469 at 9, 13-14. 31). 
Moreover, the apparent effcclivencS9 is 
diflir.ult to meuure and VP.rify becau•e 
phcnformin is often used in combination 
with diet end/or sulfonylurea drug• (Tr. 
167, 400, 428. 479-483. 523. B-499 al 4, 
C~l. CC-20 at 2. CG-15 at 1-2). 

11. Phenformin doe! not •limulate 
insulin production (B-SOO(n)). 
P1'tcnformin doe' not promote the u•e of 
nulurally produced insulin (B-495 al 10, 
Tr. 278-280). Phenlonnin does not aid or 
correct the metabolic abnonnelilie• or 
diabetes (Tr. 29~. 8-497 at 4-5. 8-
487 al 12-14, B-499 DI ZO-Zl). 
Phenformin does not correct the 
complications of diabetes (Tr. 443-451, 
B-J44 et 1000). Phenformin does nol 
promote weight reduction (Tr. 4~51, 
B-SO:J et 4. 11, B-503 al 6-7. B-475 al 13, 
8-48;' et 16-19. B-72 at 842. B-J90 at 105, 
B-497 814). 

12. There ue essentially no adverse 
erfectu involved in the uutment or 
diabetes by diet and weight reduction. 
The adverse effecta of insulin are far 
outweighed by its beneficial effects (Tr. 
Z0-21. 198-199,292-293.4lo-fll,IJ..177 
al 1, B-475 at 7). 

13. Some diabetologi1l1 experience 
difriculty in achieving paUenl 
compliance with diet mnd/or lntulin 
thel'llples. TheH prohlema cH bto and 
uaually are o"ercoma by diabelologi1t1 
ITr. »-n. 199-ZOO. CG-a at 2. B-485 al 
2-a. 13. B-469 at M. 8-S03 al 4, B-497 at 
Z<&-25). 

14. LacUc •cida.ia la • diaorder of 
Intermediary melabollam. In which Ibero 
Is en abnormal accumulatJon or lactic 
acid in the blood and Uasuea (B-4a9 at S, 
'i!-412 at 40. Tr. 281-28?.). 

15. The fatality rate "mong peraons 
who suffer from lactic •cldoai1 la 
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appro.,matcl~· SQ'\; (CG-::tl. T11blcs ~ 
.. oJ !i. 0-s.:;. 

lf'. Oiab4!1r~ docs not ii self cause 
l"clic ar.ido~is (Tr. 262-:?63. 270, 8-199 at 
6-10. 17-ZO. B-475 at 15-17. 8-1&1. B-412 
al 50. D-467 a~ 7-10). 

17. A biochemical basis sujlporls lh~ 
relationship belween phenformin and 
the under ulilizalion and over 
produclion or lactale. and the evidence 
or •.he modes er phe11!ormin activity 
provides a probe hie explanation for this 
relationsl1ip (Tr. 266. 269-277. 461-462. 
63~. B-274. 8-'111at186. B-501 el 2-8. 
CG-24 al 12. 23. 8-487 at 10-11. 18-19. 
8-497 at 18-23, 8-4!19 al 10-15). The 
relationship is also supported by the 
frequently short lime between the 
ingestion or phen!ormin and the onael or 
lactic •cidosia (&-63 at 44, 8-479 at 12-
14. n-'n at 70-72. B-467 at 10-n. B-n2 
al 160). ~ 

ltl. There is a disproportionate 
incidence or lactic acidosis among 
diabetics laking phenformin (Tr. 47, 276. 
8-465 at 11-12, B-473 P.t IHI, 8-475 at 
11-12. 1s-1;, D-499 a1s-10.11-10. U--167 
at 7-10. B-503 at !:l. B-S09 at 3, D-479 at 
6-10. D-465 at 10, B-64. B-471 at 2. 7-9. 
CG-20 at 4). 

19. Reports in the publiahed medic11I 
lileralure and in retrospective studies 
constitutes subatPnlial and convincing 
evidence or lhe association between 
lactic acidosis and phenformin, when 
used alo:te or in combination wilh the 
aulfonylurea drugs (D-64, B-65. ll-471, 
D-290. D-94, s.-:493 al 3-10, D-92. D-93, 
8-235.D-?36,D-,"!36.D-390.D-33.B-42. 
B-15. B-96.·B-272. B-473 at 8-9, !l-475 at 
15-16. B-467 at &-13, B-479 at 3-11, Tr. 
634). 

20. The association between 
phenformin and lactic Acidosis appears 
to be dose-related (8-SO!I al 2-4, B-59, 
CG-26. Tables 6 and 7. B-481 at %9-30, 
ll-495 al 5, B-ae, ll-471 at 12-17, B-479 al 
11-13. D-63). The associallon is al•o 
aupported by evidence Involving auicide 
attempts by use of phenformin (B-4711 at 
11-14, D-63 8l.<\J-44i~ I 

21. An auociation between 
phenfonnin and lactic acidoai• need nol 
be based upon quantification or the 
background Incidence of lacUc acldoeis 
among the population at large or amona 
the diabetic popul ,lion not takl""S 
phen!onnin. '111e bacl<ground occumnce 
or lncld~nce le unknown for the vaat 
majority o! nonreportable diseases (Tr. 
Zt~Z19, ~ 493-4114). 

22. A preca11lionary wamlns about the 
po::ible association between lactic 
acld~•i• and phen!ormin waa added by 
USV to the phen!ormln lab.Jllna In 11164 
(CG-25 al 1-Z. B-508(e)) ... \ atrengthe:ted 
lactic acldo1l1 wanting and ata:emenl of 
contraindicattona. designed to eaaen 

diabetic palienis prcdispo;cd lo lactic 
acido:;i:s. \\'C!'C added to !he le~~~ng in 
1970 iCG-25 al J). In 1974. the ir.cttc 
acidosis wamins was stren~thened and 
a more dei.iled description or medical 
conc..lilio1~~ predi3posing palicnfs to 
laclic acidosis was included (CG-25 al 
7. D-506fk)J. A black box warning 
concerning lactic acidosi1 was inchded 
in phenformin labeling approved lune 
1976 (CG-25 al 7~ U-506(m)). 

23. The t970-t976 labeling did not 
result in limiting the use or phenformin 
to those patients for whom it waa riot 
conlraindicated (CG-28. CG-::S at paras. 
24. 25, 28 and Ext. 2 and AA. CCD-5. 
CG-et, CG-eJ at 19-20, CG-20 al 2-4, 
Tr. 348. 357. 383, compare Tr. 555-560 
with B-24 al 102 and B-23 al 339, CG-49 
at 3). 

24. The current II•<•" •I) 1977) lnbeling 
for phenformin (B-SOO{n), l.x. V lo CG-
25) is designed to restrict its use to only 
those patients with none or the lactic 
acidosis predisposing risk raclon!. 

25. The currenl labeling cannol 
reoson•hly be up~r.led lo result in t'ie 
detection or thoee pereona for whom 
phenformin is contraindicated: 

a. With respect to screening for 
predisposing renal dysfunction. the 
recommended tests are inadequate and 
are frequenlly not performed by general 
proctitionera (~ at 12-13, B-495 al 4, 
B-497 at 4-5, B-487 at Z0-22. B-483 at 7-
10, 8-467 at 11-13, B-489 at 11-14, Tr. 
112-118, 592-594). 

b. With respect to acreening for 
predisposing liver disease, routine 
workup is inMdequate (Tr. %9-32, 112-
121). Thus. compliance with the labeling 
requirements by general practitioners ia 
unlikely to prevent the occurrence of 
lactic acido1i1 (B-471 at 29-30. B-467 at 
&-11. 17-111). 

:a. Lactic acidoals la a11ociated with 
lhe use or phenformln even in 
compliance with the )anurary 11177 
labeling. thal 11. at or below 100 mgs. 
daily d~se and wllhout predi1po1ing riak 
!aclore (CG-ZB. Table 8. B-S9 al~ tl-
15, and Table 3, B-1111al29-30, B-4115 ut 
4, B-412 at 180-165. B-272 at 70-72. B-118 
at 1174-4175. B-471 at Z-7, 13-14, zo-31, B-
487 at 4-13, t~lll, 8-D& 8-84. B-4113 at 
'-13. B-414. Tr. 35IM80). 

27. 11ie Ciba-Gelo atucly .r the ca­
or conflnnad lactic acli'oela auodated 
with pben!-U. (cx:-a) I• cWident. 
and the Incidence of lactic acldoala 
•U88etled hr the data In that •bidy la 
unttllably tow. 

•· The atudy Included only thoae 
reporq In the United SIAIH medical 
literature, whereaa HYeral of the 
retroapec:Uve atudlH are reported In the 
!oieign medical literature (e.a~ B-e3. B-
275. 8-278. B-412). Moreover, 

occurrent.:cs of lactic acidosis are li~~iy 
:o I)~ •.!~tf·~rQrlcd ct.tr In fl ln111" or 
interest an the medicai communitv once 
a significant numbt!r or 1uch rcp0rts 
have been published (6-47~ nl 12), 

b. Physicians arc under no legal 
oblisarion lo report adverst reactions lo 
drus !inns. Voluntary reporting. upon 
which the study is b&1rd. •iRnilic•nlly 
understates the lrue number or adverse 
reactions (B-479 a! 11. D-481 at &-11. 
CG-t ot a. Tr. 4l. J38-339, 342~145. 492-
505). In measuring adverse reactbno, 
retrospective and prospective patient 
re"'1rd reviews. while not ideal, are 
entitled to greater weight than voluntary 
reportlns to manu!aclurers (B-481 al tt-
14. Tr. 342-345: compare ll-479 01 2-11 
with Tr. 564-566). 

c. The study excluded those cases 
where there were data indicalinA 
impaired renal !unction. Although 
impaired renal !unction 11 a 
prediJposing factor, those responsible 
for the aludy did not delennine whether 
the impaired renal !unction preexisted 
uae or phenformin or Appeared as a 
co:tsequence or the ploen!onnin­
assoclated lactic acidosis. Thuo 
exclusion of theae data WU unjustified. 
(Tr. 552, 588. 592-594, CG-28 at :HI, D-
475 el 14-15. B-483 al 10-12. B-467 ot tt-
13. B-t93 al~ B-471 al 2t-3Z). 

d. The atudy excluded caau where 
the dala were Inadequate to determine 
the pretence or predl1po1ing factors: no 
attempl lo oblaln auch in!onnation was 
documented In lhe record (CG-28 at II). 

e. The crilerla used In the atudi• lo 
determine the presence or lactic 11cido~is 
were more conservative than those u:ed 
by moil inve1tlgators (CC-49 at :1, B-471 
at 1-S). 

za. The reporled decrease In lhe 
incidence of phenformin-auociated 
lactic acldoai• during 11174-11177 rual be 
diacounte<i due to underreporting. a 
correspondina decreaae In the n11mber or 
diabeUca laking phenformin from 
481,000 in 11174 lo 337,000 in 1077, and a 
reporting lag lime al approxlm11lely II 
month• (printout attached to ~26: aee 
Ciba-Geigy /USV Proposed Flntling• of 
Fact. para. ZZb: Tr.~). 

2ll. Molt dlabetlca In tbla c:auntry who 
are treated ror dlabetea by • phyalclan 
are not treated by a dlabetolosi•I (B-413 
at 111. B-tn at Z3. ~ 1111&-:0. Tr. 
11t-117). 

30. 11ie evidence 1trangly 11qF•I• 
that the Incidence or lactic addo1i1 la 
pater 8J11C1118 paUenta of .. aeral 
practlU- tban aJDOlll pallenta of 
dlabetolosUll (B-477 at I. B-493 at 4, 
~at 4. ~12 at 9, CC-14 at Z. CG-
10 at 3. B-471at23.11-41111at1&-211. Tr. 
116-119. 347-M& 383. 425-430. 51MZ4). 

• 
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31. Tlie lestimony of di11>•.'<•logisrs 
aboul the •bsencr ni i.-~1ir. 11.r,rio111.i• 
among their P•lients is e\·icit.•ntc that the 
gt\!al majority of phcnformin-associated 
(Relic acid<.u,i! occurs amons pa lien ts of 
those physicians wilh the lea•I special 
training in screoning and 1051ing paliel!ll 
for uso ol phonfonnir. and ih recognizing 
the consequent lactic acidosis. /J. In 
addition. a 1igni!ic;anl number or cases 
of lactic acidosis could exist among the 
pali•nts treated by diabetologists and 
general i:••clilioners in th• course or 
their individual practice and be 
undetected due to thoir relative 
infrequency. See Tr. Z98-30ll; 
Weinberger v. l1ynso11. W•!slcotl & 
Dun.•ing. Inc .• 412 U.S. 009 (1973). 

32. o'henlorTnin hes not been shown to 
be uniquely uoorul iTLJreatini; the obese 
adult-onset diabetic who 11 
""hyperin•ulinernic .. (8-497 at !>-13 and 
2!>-26, 8-509 al 10-11. E-JGZ al 363-367 • 
8-475 al 1&-19. B-W3 ~I 3-4. and 8-495 
at 9-10. 8-469 4111-1:1). 

33. The removal ol phc~fonnin from 
the market wfll not 1erio;,sly disrupt 
treatment of diabetic pt•lients (CG-10 at 
4. B-509 at 3--t. 8-487 •119. 8-465 at 4-5, 
!HO, 8--489 al &-9, 8-479 al 17-';9, H-495 
at G-7, B-503 al 7, 14. 8-499 at "16-20, B-
471 at 22-23, 32. Tr. 29~). 

B. Conclusions of Law. 

1. The Bureau of Drugs has sustained 
ils burden of 1howing. baaed on ntw 
evidence of clinical experience, 
evaluated together with the data 
available when the NDA'1 for 
phenformin were approved. the! 
phenformin Is not shown to be sure for 
use under the conditions approved in its 
new drug opplications. 

Z. The Bureau of Drugs has 
estoblished an association between 
lactic acidosis and phenfonnin. 
Althou11h this relationship has not been 
conclusively sho>'Tl to be causal. there 
is a substantialry dispi'opbrlionale 
incidence of lactic acidosis among 
diabetics treated wilh phenfonnin. 

3. Lactic acidosis is anoclated with 
phenformin al dosage levels at or below 
those prescribed in the January 1977 -
labelins. Lactic acldosi1 i3 asso-;nted 
with phenformin •b•enl the 
.. predisposing factors"" for which 
phcnformin is contraindicated. 

4. It has not been shown tha I the 
current :abcling contr:iindic:ition:: '''ill 
reduce the incidonce of phenfonnin· 
associated lactic acidosis so aa lo 
render phenfonnin 1afc for use. 

s. The ri1kl or the use of phenfonnln 
outweigh its bene!il•. 

V. F.'na/ Orr/er 

1hereiore. on tile? bosi! of thr 
forogoing Findings of Fact end 
ConcJu51ons or l.ew, the Initial Dcci•ion 
of the Adminis!1 alive Law fuciRe. ll9 

modified by this order, and lhc record of 
the proceedings. and under the Federal 
Food. Drug. dnd Cosmetic Act (sr.c. 
SOS(r)(2]. 5Z Stnt. 1052 as amended (21 
U.S.C. 35S(c)(2)Jl and the authority 
delegated lo the Commissioner (21 CFR 
S.1]. lhe new drug applications for 
phenlonnin, and all the amendments 
and supplements thereto. 11'1! hereby 
withJrawn. effective Nov~mber lS. 1978. 
The introduction or delivery for 
inlroduction into intersiate commerce of 
phenformin. except pursuant to on 
excmplion sr•nted under section SOS(i) 
or the oct, ia prohibited. 21 U.S.C. 331(d). 

Oaled; November IS. 1978. ........ _. 
~"''uUJNr of Food ONI 0nca. 

(Cod.ti No. 77N..cn~ 

1nii Uoc. No-l*l F\led •-~:7t. l.U •ml 
.aulMO COPE 4tt~ 

Phenfonnln Hydrochloride; Proposal 
to Withdraw Approval of New Drug 
Applications; lnltlal Oecl1lon 

AGENCY: Food and Drug Administration. 

ACTI<'N: Notice. 

SUMMARY: The agency is Issuing the 
Administrative Law Judge'• Initial 
Dcci•ion on the proposal to withdraw 
approval or new drug applications for 
phenfonnin hydrochloride. 

APDRESS: The Initial Declalon may be 
seen in the office of the Hearing Clerk 
(HFA-305), Rrn 4-65, 5000 Fishers Lane, 
Rockville, MD 20857, between 9 a.m. and 
4 .,.m., Monday through Friday. 

FOR FURTHER INFORMATION CONTACT! 
Richnrd A. Anderaon, Office of the 
l\•sociare Commissioner for Health 
Alfairs (HYF-21). Food and Drug 
Administration. Departme.11 o! Health, 
Education. and Welran,, 5800 Fishers 
Lane, 11.ockville. MD 20857, 301-443-
1170. 

SUPPUMENTARY INFOllMATIOIC 
Elsewhere In lhia luue of the Fmlaral 
Register, the eaency is publinhlng the 
Cor.imis•ioner'1 final cteci,icn on 
wilhdrawal or approval of new drug 
applications for phcn!onnir. 
hj'<lrochloride and hi• denial or. 
petition for recon1iderallon. The 
Admlni1lrGtive Law )udge'• Initial 
Decision on phenformin hydrochloride la 
aer forth below: 

DEi' ARThfENT or HEALTH. 
ED1.'C'~4-T!ON .• A_"C!) \'VEU".A..P.E 

food a1.d Drug Administration 

ln1t.al Oe:ision 1 

(Docket No. 7 lN--0150) 

Proposal lo Withdraw Approval of the 
Ne•v Drug Applicolio11s for Phcnformin 
Hy1roch/oride 

1. Phen!onnin !ound to have limited 
shurt-tenn beneficial effects in the 
treatment of diahelics under the 
CO~ tdilions or U!:it preSCri~>ed. 
r!• ommended or 1uggested in its 
labeling. 

:!. The conditions of use prescribed, 
re1:ommended or sugg'5ted in the 
laheling for phenfor.nin found 
in.1dequate to exclude !rom treatment 
ft, ose persons for whorn the dn1g is 
C1' ntraindicated 81 a reaulf or (actors 
"'hich predispose patients lo lactic 
a•:idosi1. 

3. The occurrence or lactic acidosis 
fnund associated with the use or 
p henlor.nir. In po lien ta !nr whom thr. 
c rog 11 lndicatcd under its current 
I •beling and the incidence of ouch 
(ICCum.nces aa compared to the diabetic 
population at large is not eusceptiLle of 
11uantilication on thi• record. 

4. Therapeutic modalities other than 
!)henformin found 1hown lo be erreclive 
:or treating palient1 ro, whom 
~henfonnin ia Indicated In its labeling 
without the aame desree or ri1k 
1uociated with the use of phenformin. 

s The limited benefill or phenformin 
found in1ufficien• to 1up!>Ort a findinl! of 
se!e:y in light of the risks attending ils 
general marketing under the approved 
NUA's. Approval of the NDA'a for 
phenfonnin ordered withdrawn 
p~rsuant to 1 SOS(e) or the Federal Food, 
Drug. and Cosmetic Act. 21 U.S.C. 
3SS(e]. 

William Bidtento{J: Gears• Doherty, 
Richard Matey. Richard Nolan, Richard 
Serbin. Alfred Sch1"tter, Nicholas Weidopf. 
(or the manuf1cturin1 p1Mle1. 

Neil Cha~( Mic~ael Mor"ll Anthony 
Rcccogrondi. •nd Doni~I Shaw for the 
Comm11tee for the c .. ., al the Oiobellc. 

Arnold Fm.k. Frederick Ikgnan. for the 
Bureau ol Drvp Food •nd Dru1 
Adminislrall-. 

By DANIEL/. DA VI/JS.ON. Admini1traUve 
Law l•dae 

iJy notice published in the Federal 
Register or Ausust 12. 19i7 (42 FR 
40959], this matter was assigned for 
Connel evidenllory public hearing by 

'"""aaat IO I tz.tzot•l IZt CFR tz.tZSl•ll 
eaeeplione IO dMe lnllJal dtcition muat be received 
by tht Ht1rlq ~not man than 30 dirt af1er 
the d•tt h•real. I.Pin to e•cepllon1 mutt be 
rteti•ed by ti.. Ht~rtae Clerk not more than ZO 
d•)'O than/W. 
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.. 1~;:j ~ri~tol_~Myer~,· Mere~ in d~als for new pharmaceuticals 
., . . . ' .. "\, •( ' ... 

:•.; ;' • By IRIS.TAYLOR ;., · ''.\1.' o:er 13 million Ame;:~ans suffer from diabetes. according 
·:!:.:~ .. Al ~.. Squibb Cc f Princeto saJd It~ 11 • d to Jerry Franz. a spokesman tor thl' Amelican Diabetes Associa· 

.~ ... ,,..., --ers · o n cense tion !IOA) in Chicago. Nearly half of them do not know they 
t;he t1JI. rfcht.s to a French Type II diabetes drug currenU,y un- have the disease because \ts symptoms are silent !or years. "It 
.iermlewat the U.S. Food and DrugAdmlnl.stl'atloll (FDA). · · atrects the eye&, kidneys and heart," said Franz. "If a person ls 

· Separate)¥, Mercli: 4' Co. of WhittboUJe station ssld Its . unaware and not treated, It can have signlt!cant compllcatlons 
. Wat Point .Pharma unit will begin marketing l\ve new l!ntrlc and cause death later on.'' ~ .. 
1nlp, slWlg It a tutal portfolio of about 18 ptOducta and a or the other half nearly 7 milllon, 90 ~rcent have been di­
~ pieae~ In the cenerte marktt. In New lmey'. agnosed with Type ll 0diabetes. "It's a large market and KtO'lflng 
Verdt'l new &enerlc drugs will take market shut from Warner because o!the increasing elderly population " said Ballman. · ·. · 
:..unbm Co.'1 cholesterol lower Loj)lcS and American Home · ' • · 
'roductlCo.'1atbrttll 1rurOl'Udl&.;S ·:.:.,; .:c •\.:·.\'c" "::?;.f 'Important drug' 

)Sl(S, a P1-7er In tne diabetes Jllmet since the !880'a When· ·. · . 
t nwRted Insulin for Nove Ni>rdlUNS, llJ?ed to IDlltet Cilu-'j AD A's Franz said in Type I diabetes, a patients' body ;:iro· 
opblp, a Up!la 8.A. or France orodl.ICt. U111m!n1 it wlna .FDA, duces no lnsUlin and must be b\Jected dally wlth a synthetically 
+'!XV'IL . . : . ~' : .. ' ; .. wl.f. ; .~;. -~~ .. ~h·<'· ' .. ~. c produced Insulin product. ;n Type n diabetes, the body produc· 
.. : · :amtol-Mym Squibb spokeawoDlan Pegy Wman .raid ! es SQme l.n.sulin but may need drugs "to stlmulat the boeiy to use 
~baa betn on the rast trlet'llnce Its &ppllcatlon was Its Insulin more emciently or stlmltlate the pancrease to make 
led~ tlie FDA last Se~..e FDl.'a End.ocrlne and ·more. There are many companies that make oral drugs !or Type 
~ i.'1vl.sory Commlttee.~ "'u:ch 11 WWllmously rec- ,tll,"hesald. · 
mmeiM!ec! lt.6 tpproval u • ftrst.illlt tlUtment tor TJpe II dla- /.. "Getting body weight down can control blood sugars," 
eterliten patlt."ltl bavt; tailed a<Uet'and exercise rea1mta •· · -".. Franz said. "But, that doesn't work for all people." 
.,:, J1~. tile t :"IA approvea drugs within weeu or months··;, Franz said the ADA flu no position on Glucophase yet b~-
r.~~~ ;-.y~_ advlso!J~ttff..;;,; ' . :;~;-..;causeitsnotapproved. 

.. 
Sq~ibb,: Merck in .. deais for pharmaceuticals ·:· 

·· · • I · kets as Lopld; ketoprofen. the generic version or American 
From 11rocedln9 pqt ~ · · • · Home Product& Co.'s Orudls for arthritis; and, naproxen, 

~the drug ~t~ause It had $\!Cb a strona clinlea1 another arthritis drug marketed by Syntu Laborator\e$ 
!le'iiiimae the Uni•~d States." Inc. markets as Naprosyn. 
B.riAOl-Myera Squlbl:'s big-selling heart druc capoten These are the ftrst products marketed by West Point 
ntly teee1ved additional approval u il therapy for TJpe Pharma that are not otr-patent Merck drugs. · 
1l:>e\es. T!iat pves th•! $11.4 bllllon pharmaceutical slant . Merck said the product& are manufactured for lU West 
.vo-proouct diabetes portfolio. Brlstol-ltiiyel'I Squibb Point Pharma label by leading generic drug companies. : 
;inues to distribute Novo'& Insulin product&. . · · .. " · OaV\d Doll, West Pclnt Pha.nna's general manager, 
Mack & Co.'a live new!y acQulnli aenen~ dn;p art: ll· said. expanded portfollo demonstrates "that Merck 11-11J be 

:ollm (C.JV), an anU-anxlety drug which Upjobn mar-· lnvolve.d In generic pharmaceuticals Cor the long term. We 
11 Xlnu; carbldopa.llevodopa ror Parkinson's Dlaeue; will slgnlftcantly expand our prod uc~ olferlng In the coming 
llbrolll, 1 cholesterol drug that Warner Lambert mar- 1:1onths." ·. • 

•· 

"We're wlllttngto see what the FDA does with it." 
Glucoph~ belongs to a new class of drugs called b15~a· 

lllde l>.y:ioglycemtc agents. ((approved. lt v.ill compete v.1th the 
exi!iting claM of drugs called sulronylureas. The UpJohn Co. of 
Michigan. Pllur lllc. of New York and Hoechst Roussel Pharma· 
ceuticals Inc. of Bridgewater make sulronytureas. 

. . . 
Glucoptiase Is In tablet torm and can b~ taken alone twice 

a day by the m&Jortty of patients and three limes by others. or in 
combination with another drug. ": 

"It's going to be a.'l Important drug for us," aald Ballman. 
"We believe it's an lmpGrt!lllt market ror tile !Utare on Its own 
because there t."I! some wunet meciical needs there. For Type !I 
diabetes, which this product treats, patients are not alw<1.Y3 sue· 
cesstul in controlling blood sugar. Also, It's related to our cardi· 
ovascular portfolio. Hypertension is a common side etl'ect or dia· 
betes. lt's a nlce addition to our cardiovastular portfolio and 
Will help us increase our presence In the diabPtes market." 

: '1; Glucophage, developed by Llpha's U.S. subsidiary U;iha 
Phannaceutlcals tnc. In New York, and ftrst launched In France 
In 1959, is on the market In 80 countries. Eallma.~ sal(l the FDA 

Pi.ase turn to nut P•V• 
·' 

• 

• 

,. ·*" 
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NDA 20-357/S-021-=-

Bristol-Myers Sqw'bb 
Attention: William J. Regan 
Director - CMC for Marketed Products 
P.O. Box 4000 
Princeton. NJ 08543-4000 

Dear Mr. Regan: 

Please refer to your supplemental new drug application dated June 27, 2000, received 

AUG 4 2000 

July S, 2000, submitted under section SOS(b) of the Federal Food, Drug, and Cosmetic Act for 
Glucophage• (metformin hydrochloride) Tablets, 500 mg, 850 mg, and 1000 mg. 

This "Special Supplemental;_ Changes Being Effected in 30 Days," provides for an increase in the 
amount of material charged to the coating equipment in the manufacture of the 500 mg tablets .. 

We have completed the review of this supplemerual application and it is approved. 

We remind you that you must coa.,ly with the requirements for an approved NDA set forth under 
21 CFR 314.80 and 314.81. 

_ If you have any questions, please call Ms. Jena Weber, Regulatory Health Project Manager, at 
• 301-827-6422. 

Sincerely, 

John K. Jenkins, M.D. 
Acting Director 
Division of Metabolic and Endocrine Drug Products 
Office of Drug Evaluation II 
Center for Drug Evaluation and Research 

APPEARS THIS WAY 
ON ORIGINAL 



~ CHEMJSr'S REVIEW 

Orpntz.. CDDIHFD·SIO NDA# 20-357 
Division of~ Endocrine Drug Products Approved: 29.DEC-1994 
Name and Address of Applicant: Supplement SCM-021 
Bristol-Myers Squibb (BMS) Pbannaceutical Research Institute Doc 27-JUN-2000 Rec. OS-JUL.2000 

Princ:eton, NJ 08543-400 Name or The Dnll 
P.0Box4000 Glucoohaae Tablets 

(609) 252-4000 Nonproprietary Name 
(609) 252-4732 Metformjn -- loride Tablets 

Supplement provides for provide for an increuc in the amount of New Conespoadenc:e 
material charged to the coating equipment in the manufacture of the -
SOO m1 tablets 
Pbumacolollcal Catetary Bow Dlspemed I~ Doc:uments Antihypergl)\:CIDic Agent Oral Rx 

DcapForm Tablets Potencies SOO, 8SO and 1000 ~ 

Chemial Name lllld Structure 

Meifmnin Hydrochloride 
CH3 H 
I I -

CJl11N.s . HCI ... Nl(NnNHz. HCI 
MW• 129.17 + 36.46 = 16S.63 H3C 

CAS 657-24-9 (base) lllS-70-4 (hydrochloride) NH NH 

N,N-Dimethylbiguanidc hydrochloride or N,N-Dimedtylimidodicarbonimidic diamide monohydrochloride 

CcmmenU: The main change proposed in this SUPAC supplement is to allow b an in~ in the amount of 
material charged to the coating equipment in the manufacture of the SOO mg tablets at the appro\'Cd 
mmufacturin1 facility in ffmneceo, Puato. llim.. In suppa:t of this submission the applicant provides: (1) 
Dc:scripdon of the minor changes that correspond to adjustments in the coating steps of the manufacturing 
proc:alure. (2) Master and executed batch rccord5 inalrporating the propcsed changes. (3) Dissolution profile 
comparisons, and (4) Stability CoinmitmenL Dissolution profiles of tablets manuflctured with current and 
proposed c:han1es arc basically supaposed (similarity factor, f2, - The Hunw • fatjlity has been found 
acceptable based on profile by the DiS1rict Office (EER Summary Report dmd 2~JUL-2000). The submission is 
in accordance with SUPAC-IR level 2 chances. and the required information has been adequately provided. 

CondUlloas lllld Recammtndl!ttom Satisfactory CMC information has been provided to support the increase in 
the amount of material ~ged to the coat« in the manufacture of Gluc:ophage SOO-mg tablets at the Humaaio 
flcilltJ. Fr001 the chaniury point of view, this supplement can be approved. 

Reviewer Name (and sipature) Date Completed: 26-JUL-2000 
Xavier Yscm, PhD -.. 

RID lnit. 

mename: /nda/20537 s2 l.doc . 
DISTRIBtnlON: Original: NDA 20-357 ex: HFD-SlO Division Filcl JWeber I SMoorcl XYsem 



. FDA CDER EES 
ESTABLISHMENT EVALUATION REQUEST 

SUMMARY REPORT 

Applicmm: NDA JU5'11121 Ors Code: 510 

l of 

s-. 11-JUlrZC* ~Dul: ...,~-1 
Applbat DSl'OLMYDI llQWl8 ... 

PriGdly: IP 
AcdaaGoll: 
BrmdNmm: 

I*riCC 0.U: Ol·DSC.i.t 
GLUCOPBAG& (MrlTORMIN BCL) 
•1aMG 

PIUNCrl'ON, NJ m040IO 

o..aa. ...... 

(111'1Mlt) 
(ID1Mll) 

(IDIMlt) 

B..,..._.Nw: 
o-ic N-= Mrl'IORMIN llCL . 
Do11f9 Pmm: TM (l'ill.ft) 
~ ... l!llANDl•MG 

-~-6G2-..... ......... 
-~-6GI .~a..w 
3'1~o6al .T ........... 

ACCEPl'AllLE• 26-JUL..21Mlw J. D AMBROGI0~)311-12'7~ 
,........ ML 26239 DMPNo: 

IQtJID MAN1Jl!ACTIJlllNG INC AAl>A No: 
Bl'ATS llD IJ XMnf 
BVMACAO. n. RI 

Ploftll: TOI OAl SIMlll: 1fON& ~ nNwDOIAGJ: 
i.i.m.-; OC lllClOJOONDA'DOPf llANtJPACnllt&ll 
~n.:~ 

Dlolllm: 4CCUTAllLJ: 
~ DISTalCTUCOMM&NDATION 
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CHEMIST'S REVIEW 

Orpniuti{>n CDER/llFD-510 
Division of Mctabolissand Endocrine Drug Products 
N111111 and Address of Applicant: 
Bristol-Myers Squib~ Pharmaceutical Re&QfCh Institute 
Princeton. NJ 08543-400 
P.0Box4000 

(609) 252-4000 
(609) 252-4732 

Supplement provides for an alternate stand alone packaama 
operation site change for Glucophage 1000-mg tablets at BMS' 
facility in Mayal?iiez, Puerto Rico. 

NDA# 20-357 
Approved: 29-DEC-1994 
Supplement SCM-016 
Doc Ol·FEB-1999 Rec OS-FEB-1999 

N.-Of The Drug 
Glucoohaae Tablets 
Nonproprietary Name 
Metformin Hydrocbkride Tablets 
New Corrmpondence 

How Dlspemed ISupportlni J>omnwdt 
Oral Rx --

Doaage Form Tablets Poteades 500, ,,,...--- 850 and 1000 mg 

o....mca1 Name and Structure 

C4H11N5. HCl 
MW• 129.17+36.46=165.63 
CAS 651-24--9 (base) 1115-70-4 (hydrochloride) 

N,N-Dimethylbiguanide hydrochloride or 
N,N-Dimethylimidodicarbonimidic diamide mooohydrochloride 

HCI 

CMJllMJDb; This SUPAC Cbaaps BebJs Ea'ected (CBE) Spedal Supplement for an alternate stand 
alone packaging operation site change for Glucopbap 1000-mg tablets in HDPE bottles containing -
100, tablets, using die same cootainec/closure system in the approved application. The 
packaging site. the Bristol-Myers Squibb Laboratories Company in MayagUez, Puerto Ri,;o, is an 
approved facility to package Olucophage 500-mg and 850-mg tablets in HDPE. bottles and PVC -
blisters. As stated by the applicant. Glucophaae (metfcxmin hydrochloride) 1000-mg tablets packaged at 
Mayagiiez will be placed into the routine marketed product stability testing program. Also, a statement of 
coiq>liance with cGMP and the date of the latest FDA inspCction (October 26 - December 17, 1998) in 
Mayagijez are included in this supplement. The facility bas an acceptablo status based oo profile (BER 
S • Reoort attached). 

Conclusiom and Recommendatiom Stand alme paclcasin& operations site changes for immediate 
release solid oral dosage forms, utilizing approved cootainer(s)lclosure(s) can be submitted as CBE 
supplement (February~l8, 1997. letter ftcm the Agency). Satisfactory CMC information has been 
provided. to support the packaging of Glucopbage 1000-mg tablets at Mayagiiez. From the chemistry point 
of view, this suoolemeot can be aoo.roved. 
Reviewer N111111 (and signature) Date Completed: 01-MAR-1999 
Xavier Ysem, PhD · 

RID Inlt. 

/nda/20537sl6.doc 

DISTRIBUTION: Original: NDA 20-357 cc: HFD-510 Division File/ JWeber I SMoore/ XYsem 
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01-MAR.·1999 FDACDEREES 
ESTABLISHMENT EVALUATION REQUEST 

- SUMMARY REPORT 

Pip I of 

Appl.lcatlon: NDA 20351111' Priority: IP 
Siamp: 05-R~1!199 Jlcpllrory Due: 05-AUG·lff9 Action Ooal: 

Ors Code: 510 

AppliclDt: BRJSTOL MYEU SQUIBB Brand 'Nmne: ... Dtllrlct 0oaJ: OJ.JUL-1!199 
GLVCOPBAGE (METJ'ORMDll HCL) 
500/ISIMG 

PRJNcrroN, NJ Ol5434GOO 

FDA Canracta: X. YDRN (llFIMIO) 

Elrablilbed Nme: 
Gmer1c Nmne: MrrroltMIN BCL 
Dcmg1! Fonn: TAB ('l'A.BLrl') 
SIJ'eqtb: 500, .. AND lllO MG 

301-1:17-6UO ..... a.a ... 
===========,..,.,.,,.,,,..,,,...,=-=~-.,,.,==·=·-=-=·=·-·==""-==''"='===="'-=-·-········. ·•· 
O\'erallR~: 

ACCEPT.ABLE on 26-fEB..1"9by M. EGAS(Hll'D-3l:Z)301-59+GGH ____________ ._ ........ ~ .... v.•--~--------.... ·-----·-.. -~:t.r'.r":..lo:-··.·-:.·_.;.;._· 
Embl'ehmet 2'2'7673 DMFNo: 

llltDTOL LAJIOllATORIU INC DIV MDA No: 
PORJ:IGN TRADE ZONE #'7 RD #I 14 
MA YAGUU. PR I06IO 

Pmftlo: TCM OAI Slllua: NONE 
LMt Mlleltoac: ·oc ll&COMMINDAnON 
MDatlm 0..: 2~,....,,, 
Doc:iliaD: ACCZP'l'AllU 

Rellaa: MRI> ON PROJ'JLI 
-----------·-·····. ---···---···----------

-
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...:::- CHEMIST'S REVIEW 

Orpnizad• CDERJID'D..510 NDA # 20-351 
Division ot'Metaholis&Mci Endocrine Drug Products . : 29-DEC-1994 --. 
Name and Addna of. Appllamt: Supplement SCM-OlS 
Bristol-Myers Squibb Pharmaceutical R.escarch Institute Doc 29.JAN-1999 Rec 02·fEB..1999 

Princeton, NJ 08S43-4oo Name OITbe 0.,. 
P.0Box4000 GIUCDDban TlblelS 

(609) 252-4000 Naapnprletary Name 
(609) 252-4732 Metfmnin HYdmchl.oride Tableu 

~a.at provides fm the manufacture of the metfcrmin h)'dtochloride New CCII 1 "PGDdnlce 
and magnesium Stearate at the -

facility. 
Pbanmccllop:al ea..., How Dllpemed I SlwortiDI Documents 
AntibyperJI~ Ascot Oral Rx DMP-
))map Form Tablecs Pateades SOO, - 8SO and 1000 m1 
Cbemlal N111111 and Structure 
Metformia b~oride 9Hs H 
c.H11Ns .H I 
MW• 129.17 + 36.46 • 16'.63 .. N N M\ · HCI 
CAS 6'7-24-9(bue)111'-70-4 (bydrocbloride) H3C I( y -. 
N,N-Dimerhylbi~ bydrocblaride or NH NH N.N-Dimethylimidodicllbonidic dilmide ~hloride 

CAmllllMlll: This Supplcmeat, SCM-015, proYidel fer the manufacture m tbe medormia HCI and masnerium 
stearlle attbe ~ flcility. The -produced at 

- will be IUCd in the fam.ulatica m Glucopbaae 1'.ablels at all 1D1Duflcturing ~ sites. 1be -
manufacturing process is the same aa the lpprowd procc:a ll - The me of tbia 

WU propmed in supplement 5-003 and~ OD 30-APR-1996. 1be presence of 
mapeaium starate in the -

_ l'be me of. tWI - c:Glllldeftd • aa IJllpnmmmt, II a minor 
,DMllllcatloa In tbe dna product nw•lfMtmlaa procea There are no cJumaa in the IOtal fo.nnulation 
quaatity of magnesium ...,. tbe qumdtalive c:ompolition of the llblea, or the dru1 product 
specifications. - rcleue specjfic:atioas fm the medcrmin HCJ and mapesium stearate 
are ldequaaely provided. Stability tcsUnl of. the -rcr lhrcc different lots (six moatba data at .wens., RH. 
25DC/60'il RH and ambient) lbowcd buically no chaa1es from release-values. 

. An acceptable Diarict recommendadoa, baaed OD profi1e. WM sivm (17-MAY-
1999) to 
CCJDdmlom wl 1Uawu•W¥1ettom SllisfacUry CMC iufmlwlCD bu been provided to support the use rl the 
mctformin h)'drochlari!le and mapaium stearaee attbe fer the manu&cture 
of glucopbap (mclftnlll ID) tablelS. Prem the chcmisuy point f1 view, this supplement c:an be approwd. 

Rmewer Name (wl slpatun) Date Completed: 25-MA Y ·1999 
Xavier Ysem, PhD 

.. ·,,--

R/DlniL 

ftltmme: /nda/20S37s!S.doc 
DISTRIBUl'ION: Original: NDA 20-3S7 cc: HFD-SlO Division Filo' JWeber I SMoorel XYscm 

AP 



25-MAY·lll99 

'•· 

FDACDEREES 
ESTABLISHMENT EVALUATION REQUEST 

SUMMARY REPORT 

Applk:ldoa· NDA. 20H'7 .. 15 Prtclrity: IP Ors Codt: 510 

lof 

SC.,: C.~199 Rep1Mmy Due: OWUN-lltt Actiaa OolJ: I>i.xt Doll: 21-APR-lltt 
AppUclat: BRJSTOL MYDS SQUDlll ... 

PIUNCDON, NJ 015o.oo 

FDA com.cai: X. YDJIN (lll'IMJD) 

Ovwall---~· 

Bnnd Name: GUJCOPBAG& (MITft>DllN HCL) 
•IUOMG 

llllbllllaed Nae: 
Geasic NllM: M&Tl'ODllN BCL 
Dolqe Fcrm: TAB (I'AJIUT) 

Slreqth: --AND 1000 MG 
301-D7-6&20 • ..,..., a-Jiil 

ACCDTABLE• 17·MAY-1"tbJ M. J:GAS(Bl'D-322)301St -' 

AADAHo: 
.] DMFNo: 

. Pnima: CllK OAI-.: NONI ·•"'P""'!t'OW. DIUJC IVSl'ANCI 
Liit~ OCUCOlllllNDATION MAJllWACl'UUlt 
W.....O...: 17-KAY-lflt 
I>lcWml: MX2PT.dLK --= Dll'l'IUC'l'JllCOllMDIDATJOM 
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Bristol-Myers Squibb 
Pharmaceutical Research Institute 

PO. Box 4000 Pnnceton. NJ 08543.4000 609 252-4000 

NDA 20-357 

Food and Drug Administration 
Central Document Room 
Park Building, Room 214 
12420 Park.lawn Drive 
Rockville, MD 20852 

Dear Sir or Madam: 

April 28, 1995 

MAYO 2 1995 ~ 
·1s1 

~1~ 
Pursuant to 21CFR314.80(c)(2), t~ Periodic Adverse Drug E~rience Report for Glucophage® 
(metformin hydrochloride) Tablets, OA 20-357, is enclosed. 

Glucophage® (metformin hydrochloride) Tablets received conditional FDA approval on 
December 29, 1994, Glucophage® marketing was not possible until final FDA approval of the 
patient package insert. Bristol-Myers Squibb will base its post-marketing periodic reporting 
submission on the December 29, 1994 approval letter. 

The period covered by this report is January 1, 1995 to March 31, 1995. There are no initial or 
follow-up facsimile Forms FDA-3500A in this submission. 

· .. ~"' _____ _, 
... \, .. , ., 
... ~ Ii \~,.. 

eo;·~PLElED 

... , ....... ' 
... 

~WA. AB· w~w nstol-

Sincerely yours, 

~6;fud_!)u 
Esther B. Brecher, D.O . 
Director 
Worldwide Safety & Surveillance 

?c0l ~c 
~1-' 

ORf GJNAL 
............... ---------------~-



Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 

(metformin hydrochloride) 

NOA 20-357 

January 1, 1995 to March 31, 1995 

TABLE OF CONTENTS 

I. Facsimile Forms FDA-3500A of Spontaneous Domestic Adverse Events 

A. Initial reports by manufacturer file number 
1. Serious expected reports 
2. Nonserious reports 

B. Follow-up reports by manufacturer file number 
1. Serious expected reports 
2. Nonserious reports 

II. Indices of Facsimile Forms FDA- 3500A 

A. Serious expected initial and follow- up reports by manufacturer file number and adverse 
drug experience 

B. Nonserious initial and follow-up reports by manufacturer file number and adverse drug 
experience 

C. Indices of suspected interacting drugs by manufacturer file number 

ill. Narrative Summary and Analysis 

A. 

B. 

c. 
D. 

E. 

F. 

G. 

IV. 

A. 
B. 
c. 
D. 
E. 

Summary and analysis of the information contained in the periodic report and an analysis 
of the 15-Day Alert reports 
Indices of 15-Day Alert reports by manufacturer file number and adverse drug 
experience 
Indices of 15-Day increased frequency alert reports 
Tabulations and indices of 15- Day initial and follow-up reports by body system, 
reported term, and manufacturer file number 
Tabulations and indices of serious expected initial and follow- up reports by body 
system, reported term, and manufacturer file 
Tabulations and indices of nonserious initial and follow- up reports by body system, 
reported term, and manufacturer file number 
Indices of adverse drug experiences reported under another New Drug Application 
(NOA) number 

Narrative Discussion of Action Taken 

Current prescribing information 
Description of labeling changes since the previous reporting period 
Company sponsored studies approved during the reporting period 
Summary of non- U.S.A. product safety actions 
Company release of new safety information 



Bristol-Myers Squibb Company 

Facsimile Form FDA- 3500A Initial Reports 

Glucophage® Tablets 

(metformin hydrochloride) 

NDA 20-357 

Received January 1, 1995 to March 31, 1995 

Serious Expected Spontaneous Domestic Adverse Events 
By Manufacturer File Number 

There were no initial reports of serious expected adverse events for this reporting period. 



Bristol-Myers Squibb Company 

Facsimile Form FDA- 3500A Follow- Up Reports 

Glucophage® Tablets 

(metformin hydrochloride) 

NOA 20-357 

Received January I, 1995 to March 31, 1995 

Serious Expected Spontaneous Domestic Adverse Events 
By Manufacturer File Number 

There were no follow- up reports of serious expected adverse events for this reporting period. 

AP 

.............. ____________ ~~ 



Bristol-Myers Squibb Company 

Facsimile Form FDA- 3500A Initial Reports 

Glucophage® Tablets 

(metformin hydrochloride) 

NOA 20-357 

Received January 1, 1995 to March 31, 1995 

Nonserious Spontaneous Domestic Adverse Events 
By Manufacturer File Number 

There were no initial reports of nonserious adverse events for this reporting period . 

................ ____________ ~_ 



Bristol-Myers Squibb Company 

Facsimile Form FDA- 3500A Follow- Up Reports 

Glucophage® Tablets 

(metformin hydrochloride) 

NDA 20-357 

Received January 1, 1995 to March 31, 1995 

Nonserious Spontaneous Domestic Adverse Events 
By Manufacturer File Number 

There were no follow- up reports of nonserious adverse events for this reporting period. 

'f MIS 
ON OlilGI 



MFR(CTU) 
FILE NO. 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Serious Expected Initial and Follow-Up Report~ 

By Manufacturer File Number 

Received 01/01/95 to 03/31/95 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 
--------------------- REPORTED TERM 

No Reports For This Period 

~ 

REPORT 
TYPE 

2 



Bristol- Myers Squibb Company 

Glucophage® Tablets 

(metformin hydrochloride) 

NDA 20-357 

Index of Suspected Interacting Drugs 
From Spontaneous and Literature Sources 

By Manufacturer File Number 

Received January 1, 1995 to March 31, 1995 

There were no reports of drug interactions received during this reporting period. 



MFR(CTU) 
FILE NO. 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 01/01/95 to 03/31/95 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 
--------------------- REPORTED TERM 

No Reports For This Period 

REPORT 
TYPE 

3 



Bristol-Myers Squibb Company 

Narrative Summary and Analysis of Information in This Report 

Glucophage® Tablets 

( metformin hydrochloride) 

NOA 20-357 

January 1, 1995 to March 31, 1995 

FDA MEDWATCH PROGRAM 

There were no reports received through the FDA MedWatch Program. 

NONSERIOUS 

There are no initial and no follow- up nonserious adverse drug experience reports included in this 
submission. 

SERIOUS EXPECTED 

There are no initial and no follow-up serious expected adverse drug experience reports included 
in this submission. 

SERIOUS UNEXPECTED 

There were no initial and no follow-up 15-Day Alert reports submitted by Bristol- Myers 
Squibb during this reporting period. 



MFR{CTU) 
FILE NO. EXPANDED COSTART TERM 

---------------------
No Reports For This Period 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of 15-Day Initial and Follow-Up Reports 

By Manufacturer File Number 

Submitted 01/01/95 to 03/31/95 

REPORTED TERM REPORT 
TYPE 

LETTER 
DATE{S) 

1 



Bristol- Myers Squibb Company 

Glucophage® Tablets 

( metformin hydrochloride) 

NDA 20-357 

Index of 15-Day Increased Frequency Alert Reports 

Submitted January 1, 1995 to March 31, 1995 

There were no increased frequency alert reports submitted during this reporting period . 

.......... _________________ ~_ 



BODY SYSTEM/ 
EXPANDED COSTART TERM 

-----------------------
No Reports For This Period 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NOA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

By Body System 

Submitted 01/01/95 to 03/31/95 

REPORTED TERM 
MFR(CTU) 
FILE NO. 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

4 



BODY SYSTEM/ 
EXPANDED COSTART TERM 

-----------------------
No Reports For This Period 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of Serious Expected Initial and Follow-Up Reports 

By Body System 

Received 01/01/95 to 03/31/95 
Initial Reports: Section IA; Follow-Up Reports; Section IB 

REPORTED TERM 
MFR(CTU) 
FILE NO. 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

5 



BODY SYSTEM/ 
EXPANDED COSTART TERM 

-----------------------
No Reports For This Period 

Bristol-Myers ~quibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of Nonserious Initial and Follow-Up Reports 

By Body System 

Received 01/01/95 to 03/31/95 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

REPORTED TERM MFR(CTU) 
FILE NO. 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

6 



Bristol- Myers Squibb Company 

Glucophage® Tablets 

( metformin hydrochloride) 

NDA 20-357 

Index of Adverse Drug Events Reported Under Another NDA 

Received January 1, 1995 to March 31, 1995 

There were no reports received during this reporting period submitted under another NOA. 

APPEARS IS WAY 
ON ORIGINAL 



Bristol-Myers Squibb Company 

Current Prescribing Information 

Glucophage® Tablets 

(metformin hydrochloride) 

NDA 20-357 

January 1, 1995 to March 31, 1995 

The current package insert number is P8330-00, issued: February 1995. 

IS WAY 
ORIGINAL 



Bristol-Myers Squibb Company 

New Safety Information 

Glucophage® Tablets 

(metformin hydrochloride) 

NDA 20-357 

January 1, 1995 to March 31, 1995 

We are unaware of any new safety information released during this reporting period. 

ON trn GI 



Bristol-Myers Squibb Company 

Summary of Non- U.S.A. Product Safety Actions 

Glucophage® Tablets 

( metformin hydrochloride) 

NOA 20-357 

January 1, 1995 to March 31, 1995 

We are unaware of any non- U.S.A. product safety actions taken during this reporting period. 



Bristol-Myers Squibb Company 

Glucophage® Tablets 

(metformin hydrochloride) 

NDA 20-357 

Index of Company Sponsored Studies 

January 1, 1995 to March 31, 1995 

One company sponsored study was approved for initiation during this reporting period. This 
study is listed below: 

Country Protocol Number Protocol Title 

United States MET /69-94.001 Dose-Response Study Of Various Levels Of Metformin 
Hydrochloride Compared To Placebo On Patients With 
Non-Insulin Dependent Diabetes Mellitus. 



Bristol-Myers Squibb Company 

Description of Prescribing Changes Since the Previous Reporting Period 

Glucophage® Tablets 

( metformin hydrochloride) 

NOA 20-357 

January 1, 1995 to March 31, 1995 

Package insert number P8330-00 is the first package insert to be issued. Therefore, there are no 
changes to report. 
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Bristol-Myers Squibb 
Pharmaceutical Research Institute 

PO. Rox5400 Princeton. ~l 08.1435400 609 818-3000 

January 30, 1998 

ff66t c 0 93:1 
Food and Drug Administration 
Central Document Room 
12229 Wilkins Avenue 
Rockville, Maryland 20852 
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1
. ~ 

2 1/lt1 
Pursuant to 21 CFR 314.80(c)(2), the twelfth quarterly Period.!£ Adverse Drug Experience Report 

Dear Sir or Madam: 

for Glucophage® (metformin hydrochloride) Tablets, NDA 20-357, is enclosed. --. 

The period covered by this report is October 1, 1997 to December 31, 1997. 

There are one hundred forty three initial and eleven follow-up facsimile Forms FDA-3500A in 
this· submission. 

REVIEWS COMPLETED 

CSO ACTION: . 
[11 mFR ·1.1N.AJ 0 MEMO -Is I . ').._ -( 0 -~ 
Cto INITIALS DATE 

SN:cg 
Attachments 

Sincerely yours, 

~/~f 
Savian P. Nicholas, M.D. 
Director 
Worldwide Safety & Surveillance 

ORIG\NAL 
~r: I 

, ~\-~); V1~ ~j I() 

«~ A Bristol-Myers Squibb Company 
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Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 
(metformin hydrochloride) 

NDA20-357 

Facsimile Form FDA-3500A Initial Reports 
Serious Expected Spontaneous Domestic Adverse Events 

By Manufacturer File Number 

Received October 1, 1997 to December 31, 1997 

There is one initial report of a serious expected adverse events received during this reporting 
period. 
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~Bristol-Myers Squibb Company 
MED WA TC~ ...._,.,.Rore=hm.<;.,. 

Mfr report# M074209 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. !!] Adverse event anG'or 

2. Outcomes attributed to adverse event 
(cheek all that apply) 

D death 

D lite-threatening 

[!] hospitalization~nitial or prolonged 

3. °""'°' event 12/04/97 

5. Describe event or problem 

D diSabUity 

D congenital anomaly 

D ~~1r==.li&m\':;J o other. 

4. Date al 
this report 01/21/98 

HEALTH PJlOPESSIC>JnL FROM A POISON COll'1'1\0L CDl'l'&ll 

PORTED TUT A 52-n:All-OLl:l llALlt PATIElll'l' TOOlC AN OVZlU>OSE 

01" GLtJCOPllAGE (11!!'1'P'ORKDl' HCL) um DEVELOPED AN INCREASED 

LEVEL. ON DECJ:MBJ!!R 4, 1997, '1'SE PATIENT WAS 

'1"1'ED TO A HOSPITAL FOR OBSZRVATIOH FOLLOWING '1'SE 

INGESTION 01" 10-12 500 MG TABLE'l'S 01" GLtJCOPllAGE. LABOR.ATOR 

S'l'tJDIES llJ:VEALJ!D Tm: FOLLOWDlG: LACTIC ACID 2. 6 Or• 

0.5-2.2), GLUCOSE 198, BtJN 20, CRDTDttNE 0.9, 02 SA'1'0RATI 

97%; VITAL SIGNS SHOWED B/P 137/93, RESPIRATIONS 20, 

BODY 'l'EMPDA'l'tJRE 97, POLSE 86. REPOR'l'IU>LY, '1'RE PATIENT 

"RtJNNl:NG OtJ'l' '1'RE DOOR um 'l'ROtJGR'l' '1'RE GLtJCOPllAGE WDl!: 

KtJLTIVITAMINS. • '1'RE PATIENT WAS ASTJll"l'OllATIC 

'1'R REGARD TO '1'RE OVZRl>OSE. ADDITIOJQL INFORMATION WAS 

nnt'l'Rlal Dl:'l'AILS 

VJ: llU!N REQUESTED IN 111UTING. 

6. Relevant tests/1aboratory dalto 
GLUCOSE 198 

12104/97 
02 SA'1'0RATION 97 % 

12/04/97 
LACTATE 2 • 6 

12/04/97 
BLOOD P:RP:SStlRE 137/93 

12/04/97 
RESPIRATIONS 20 

12/04/97 
BODY 'l'EMPERA'l'tJRE 9 7 

12/04/97 
( CON'l'?NtJED) 

7. Other relevant history, Including ,,,_xisting medical conditions 
ONK 

IDA 
Facsimile Form 3500A 

Submission ol • report does not constitute .,. 

ltdtnlssion th8I medical personnel, user hlciti1y, 
distributor, manuhlcturer or product CMIS8d or 
contributed to the evenL 

Uf /Dist report • 

C. Suspect med1cation(s) 

1.Name 
tl. GLtJCOPllAGE TABS 500 MG 

3. Therapy -s 2. Dose, lr9qUency & rout8 used 
tl. 5000-6000 MG 

ORAL 
tl. 12/04/97-12/04/97 
1 DOSES 

4. Diagnosis for use 

u.m 

6. Lotlt 
u.m 

9. NDClt 
NOT REPOa'l'ED 

7. Exp.dalle 
ti. m 

1 o. Concomitant medical products 
ONK 

G. All manufacturers 
1. Contoct olllce • lllllM/addl'Ms 
HEIDE ctlNNl'.NG, B.S. 

BaIS'l'OL-MYDS SQtn:BB 

WORLDWIDE SAl'E'.t'Y &: StJltVEILLANCE 

MAJ:L LOCATION :023-07 

P.0.BOX 4000 

PRINCE'l'ON,HEW JEllSEY 08543-4000 

4. Date received by ....,,uhlcturer 
12/04/97 

6. H IND, protocol t 
NA 

7. Type of report 
( checi< all that apply) 

5. 
(A)NDA# 

IND# 

PlA# 

pre-1938 

OTC 
product 

ll:.lll. 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no !!] dOeSn~ 
il apply 

D yesOno o~:~~ 
8. Event reappeared alter 

reintroduction 

D yes D no !!] doesn't 

11 
apply 

D yes D no D doesn't 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

D foreign 

D study 

D literature 

D consumer 

[!] health 
professional 

D user facility 

D corrpany 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D 10-day [!] periodic 

!!] Initial 0 follow-up# 

8. Adverse event tenn(s) 
OVER.DOSE ACCID 

9. Mfr.report number 
M074209 

2. Health~? 

!!] yes D no 

LAB TEST AB.NORM 

3. <>ccup.11on 
HEALTH PROPESSI 

4. Initial reporter also 
sent report to FDA 

Dyes D no [!] unk 

2 



~Bristol-Myers Squibb Company 
MED WA TC-£Fi'-m''"' .,_, 1'"''"" 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 2 of 2 

A:-Patient information - - - ----- - --- - - - C. Suspect med1cation(s) 

1. Patient Identifier 2. Age at time 
of event 

or 

Date 
of birth: 

3. Sex 

Ofemale 

Omale 

4. Weight 1.Name 

lbs 

or 

kgs 

Mfr report# M074209 

3. Therapy-
In confidence 

2. Dose, hquency. - -
B. Adverse event or product problem 

1. 0 Adverse event D Product problem 

2. Outcomes attributed to lldwrw ..,.,,t 
(cheek all that apply) D disability 

D death O congenital anomaly 

0 llfe·threatenlng 

0 hospitalization-initial or prolonged 
D ==ir=~ri~~:;J 
D other. 

3. Date of 
event 

5. Describe ewint or ~m 

6. Relevant testsnaboralory data 
P11t.SE 86 

12/04/97 
BON 20 

12/04/97 
CREATI!Jf.INE 0 • 9 

12/04197 

4. DMe of 
this report 

7. Other relevant history, including preexisting medical conditions 

JFDA 
Facsimile Form 3500A 

Submisaion of a report does not constitute an 
admission that medical personnel, UMr facility, 
distributor, manuhicturer or produc:t caUMd or 
~to the evenL 

4. Diagnosis for use 

6. Loi# 7. Exp.date 

9. NOC# 

10. Concomitant medical products 

G. All manufacturers 
1. Conl8ct office· -acklrass 

4. Diiie received by .....,utacturer 

6. If IND, protocol I 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PlA# 

pre-1938 

OTC 
product 

D yes 

D yes 

5. Event abated after use 
stopped ot dose reduced 

D yes D no 0 doesn't 
apply 

D D D doesn't 
yes no apply 

B. Event ..._arec1 -r 
reintroduction 

D yes D no 0 doesn1 
apply 

D yes 0 no 0 doesn't 
apply 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

D consumer 

D health 
profeSSiona1 

D user facility 

D company 
reprasenlatiVe 

D distributor 

D other. 

O 5-day 0 15-day 

0 10-day 0 periodic 

s. Adverse event tenn(s) 

0 Initial D follow-up# 

9. Mfr .tepOl1 number 

E. Initial reporter 
1. Name, address & phone n..-

2. - professional? 

Oves Ono 

APPEARS 
ON 

3. Occupation 

t 
4. Initial reporter also 

sent report to FDA 

Dyes D no 0 unk 

3 



Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 
(metformin hydrochloride) 

NDA20-357 

Facsimile Form FDA-3500A Initial Reports 
Nonserious Spontaneous Domestic Adverse Events 

By Manufacturer File Number 

Received October 1, 1997 to December 31, 1997 

There were one hundred forty two initial reports of nonserious adverse events received during 
this reporting period. 
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& Bristol-Myers Squibb Company 
MED WA TC ir'1 Ph,,,_otiool ""''''hi'"';"" M071924 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or 

2. Outcomes attributed to adverse event 
(check all that apply) D disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D pee~~~ttf~a~~~i,~:;J 
0 other. 

3. Date Of 
event 09/00/97 

4. Date of 
this report Ol/21/98 

5. Describe event or problem 
FEMALE CONSUMER REPORTED 'l'HA'l' SHE DEVELOPED AN UPSE'l' 

STOMACH AS THE TABLE'l'S HAD A "BAD ODOR• AFTER TAXING 

GLUCOPHAGE (ME:TFORMXN BCL) 500 MG BID FOR TREATMENT OF 

IABETES MELLITUS. THE PATIENT STARTED TAXD1G GLUCOPKAGE 

IN SEPTEMBER, 1997; SHE WAS NOT TAXING ANY CONCOMITANT 

DRUGS. AFTER EXPERIENCING THE ABOVE EVENT, SHE "CHANGED 

ABLETS" AND THE EVENT RESOLVED (DE'l'AXLS NOT PROV'l:DED). 

CROSS REFERENCE PRODUCT COMPLAINT 123121. 

6. Relevant teslS/laboratory data 
UNlt 

7. Other .. ievant history, including -xisting medical conditions 
UNlt 

lFDA 
Facsimile Form 3SOOA 

Submission of a report - not conslilute an 
admission that medical parsonnel, -facility, 
distributor, manut.cturer or product c:.usecl or 
contributed to the went. 

UF/Dist report# 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPBAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency & route used 
11. 500 MG 11. 09/00/97-UNX 

l!IXD ORAL 

4. Diagnosis for use 

#1. NON-INSULIN-DEPENDENT DIABETES 

6. Lot# 

#l. m: 
7. Exp.date 

#1. m: 

s. Event abated after use 
stopped or dose muced 

0 yes 0 no [!:] doesn1 
#1 apply 

D D D doesn·t 
yes no apply 

a. Event reappeared after 
reintroduction 

D yes 0 no [!:] does1n 
1-9-_-N_D_C_#---------'-----------1#1 apply 

NOT REPORTED 0 yes 0 no D doesn't 
apply 

10. Concomitant medical products 
NONE 

G. All manufacturers ' 
1. Contact office • name/address 
HEIDE Ct:INNXNG, B.S. 

BRISTOL-MYERS SQUIBB· 

WORLDWIDE SAl"E'l'Y & SURVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Date received by manufacturer 
10/01/97 

6. ti IND, protocol# 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2..1!.:.lll 

D yes 
0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

~ consumer 

D health 
professional 

D user facility 

D company 
representative 

0 distributor 

D Other. 

0 5-day D 15-day 

D 10-day ~ periodic 

[!:] Initial D follow-up# 

a. Adverse event term(s) 
DYSPEPSIA 

9. Mfr.report number 
M071924 

1. Name. add~ & ....,....., number 

2.-~I? 

0 yes [!:] no 

3. Occupation 
COHSOMBR 

4. Initial reporter also 
sent report to FDA 

Dyes D no [!] unk 

5 
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~Bristol-Myers Squibb Company 
MED WA TC~ -...re"ioolR=hl~iM• FDA: 11 01 ~ 

M071941 

TIIE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. ancVor 

2. outcomes attributed to adverse event 
(check all that apply) 0 disability 

D death D congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~"~~1tf~a~~,m~:~ o other. 

3. Date of 
event 09/30/97 

4. Dateof 
this report 01/21/98 

5. Describe event or problem 
79 Y/O MALE PATIENT Rl!!POR'l'ED THAT BE DEVELOPl!:D DROWSJ:NESS 

ILE TAXING GLUCOPHAGE (ME'lTORMIN HCL) 250 MG B:ID FOR 

TR!!ATMEN'l' OF DIABE'l'ES Ml!!LLI'l'tJS 'l'YPE II. THE PATIENT STAR 

TAXING GLUCOPHAGE ON SEPTEMBER 30, 1997; AFTER 2 DOSES HE 

DEVELOPED THE ABOVE SYMPTOM. HIS MEDICAL HISTORY INCLODl!:D 

FIRST DEGR!!E HEART BLOClt AND ALLERGIES TO PEN:ICILLIN AND 

CORTISONE. BE WAS CONCOMITANTLY TAXING VICODIN 

(HYDROCODON'E/APAP), STEROID SHOTS, SYN'l'BROID (Ll!:ITOTln'ROXINE 

SODIOM), CARDIZEM (DILTIAZEM HCL) AND ASPIRIN. OUTCOME AND 

STATUS OF GLUCOPHAGE THERAPY WAS NOT R!!PORTED. ADDITIONAL 

INFORMATION' WAS REQOES'l'ED. 

6. Relevant tests/laboratory data 
tlNK . 

7. Other relevant history, including p<Wxisting medical conditions 

F:IRST DEGREE HEART BLOClt 

ALLERGY PENICILLIN' 

CORT:ISON'E ALLERGY 

IDA 
Facsimile Fotm 3SOOA 

Submission of • report -- not constitute ... 
admission - medical penonnel, ...., facility, 
distributor, natufaclurer or product- or 
contributed to the -

UF/Dlsl report• 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPHAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency & route used 

#1. 250 MG 
B:ID ORAL 

#1. 09/30/97-0NK 
2 DOSES 

4. Diagnosis for use 

#1. D:IABETES MELLI'l'tl'S TYPE II 

6. Lot# 
#1. m: 

7. Exp.date 
#1. NI 

5. Event abated after use 
stopped or dose reduced 

D yes D no [!] doesn't 
Ill apply 

D 
yes D no D doesn't 

apply 

B. Event reappeared alter 
reintroduction 

D yes D no [!] doesn1 
1-9-_-N_D_C __ # _________ _. ___________ -1 #1 apply 

NOT Rl!!PORTED D yes D no D doesn't 
apply 

10. Concomitant medical products 
CARD:IZEM 

SYN"l'HROID 

STEROIDS 

VICODIN' 

, G. All manufacturers 
1. Contact office - name/address 
HEIDE CONNING, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SAn:'1'Y r. SORVEILLAN'CE 

MAIL LOCATION' D23-07 

P.O.BOX 4000 

PRIN'CETON,N'EW JERSEY 08543-4000 

5. 4. Date received by manufacturer 
10/01/97 (A)NDA# .ll::..l.ll. 

6. If IND, protocol # 

NA 

7. Type of report 
(check all that apply) 

IND# 

PLA# 

pr&-1938 

OTC 
product 

D yes 

D yes 

(CON'TIN'OED) 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D r.terature 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

0 distributor 

D other. 

D 5-day 0 , 5-day 

D , a.day ~ periOdie 
a. Advenoe event term(s) 
SOMNOLENCE 

[!] Initial 0 follow-up# 

9. Mfr .report number 
M071941 

E. Initial reporter 
1. N-. address & phone number 

2. Health professional? 

Dyes ~no 

4. Initial repor1er also 
sent report to FDA 

Dyes D no ~ unk 

6 



~Bristol-Myers Squibb Company 
MED WA TC~ "-=,ti"1 •=hlM•;'"" 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 2 of 2 

A. Patieniintormaif.;r;-- ------------------------------

1. Patient Identifier 2. Age at time 3. Sex 4. Weight 
of event 

Qfemale lbs 
or 

Date Qma1e 
or 

In confidence of birth: kgs 

B. Adverse event or product problem 

1. 0 Adverse event anc>'or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 

0 death 

D life.threatening 

0 hospitalization-initial or prolonged 

0 disability 

0 congenital anomaly 

0 required int~rvef1tion to prevent 
permanent 1mpa1rmenVdamage 

O other. 

C. Suspect medication(s) 

1. Name 

2. Dose, frequency • route used 

4. Diagnosis for use 

M071941 
UF /Dist report # 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 doesn~ 
apply 

6- Loi# 7. Exp.date 0 D D doesn't 
yes no apply 

3_ Dateof 
event 

5_ Describe event or problem 

6. Relevant tests/laboratory data 

4_ Date of 
this report 

7. Other relevant history, including preexisting medic.I concmi-

IDA 
Facsimile Form 3500A 

Submission of•~ - not constitute.., 
admission - mMliclll personnel. user fmcilily, 
distributor,.......,,_.,, product- or 
contributed to the-

9. NOC# 

10. Concomitant medical products 
ASPIRIN 

G. All manufacturers 
1- Contact office • name/address 

4- Date received by manufacturer 

6. If IND, protocol # 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

Pt.A# 

pre-1938 0 yes 

OTC 0 yes product 

8. Event reappeared afte< 
reintroduction 

D yes 0 no 0 doesn't 
apply 

0 yes 0 no 0 doesn't 
apply 

2_ Phone number 

3_ Report source 
(check all that apply) 

D foreign 

D study 

0 literature 

D consumer 

D health 
professional 

0 user facility 

0 company 
representative 

D distributor 

D other. 

0 5-<lay 0 15-<lay 

0 10-<lay 0 periodic 

8. Adverse event term(s) 

0 Initial O follow-up# 

9. Mfr_report number 

E. Initial reporter 
1. Name, address & phone number 

2. Health professional? 3- Occupetion 

0 yes 0 no 

4. Initial reporter also 
Hnl report to FDA 

Qyes 0 no 0 unk 

7 



~Bristol-Myers Squibb Company 
MED WA TC~"''"""";"'.,_,,~,;.,. M071962 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. 

1. @ Adve""' event an cl' or o Product problem 

2. Outcomes attributed lo adw""' event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~~~8n~~tr~ea~~~~~~v:~ 
O other. 

3. Dale of 
event NI 

5. Describe event or probleln 

4. Date of 
this report 01/21/98 

MALE CONSUMER, AGE NOT SPECIFIED, REPORTED THAT BE 

'1'HE LEFT RIBCAGE AREA WHILE TAXING 

GLOCOPHAGE (METFORMIN HCL) 500 MG BID FOR TREATMENT OF 

ON-INSULIN DEPENDENT DIABE'l'ES MELLITOS. EXACT TBERAPY 

DATES WERE NOT PROVIDED; THERAPY DURATION WAS REPORTED AS 

11 WEEKS. THE PAIN OCCURS REPORTEDLY AFTER THE PATIENT 

EATS. ADDITIONAL INFORMATION WAS REQUESTED. 

6. Relevant tests/laboratory data 
mm: 

7. Other relevant history, including pnoexisting medical conditions 
tJNl'; 

IDA 
Facsimile Form 3500A 

Submission ot a ._rt dOes not constitute.., 

admission - medical personnel, user fac:Ulty, 
distributor, manufalctuNr or product caused or 
con1ribut8d to lhe event 

UF/Dist report# 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPHAGE TABS 500 MG 

2. Dose, frequency & route used 

#1. 500 MG 
BID ORAL 

4. Diagnosis for use 

3. Therapy dates 
11. tJNl'; 
11 WEEKS 

#1. NON-INSULIN-DEPENDENT DIABETES 

6. Loi# 

#1. NI 
7. Exp.date 
#1. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes O no @ doesn't 
#1 apply 

D D D
doesn·1 

yes no apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no @doesn't 
1-9-.-N-D_C_#---------'----------i #1 . apply 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
LOP ID 

G. All manufacturers 
1. Contact office • name/address 
HEIDE CONNING, B.S 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SAFETY &: SURVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Date receiVed by manufacturer 
10/02/97 

6. If IND, protocol I 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

.li.:.l.51.. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

@ consumer 

D health 
professional 

D user facility 

D company 
representative 

0 distributor 

D other. 

D 5-day D 15-day 

o 1 o-day @ periodic 

@ Initial 0 follow-up# 

8. Adve""' event lerm(s) 
PAIN ABDO 

9. Mir nport number 
M071962 

1. Name, addntsa & Phone number 

2. - pl'OfMsional? 

DY•• @no 

3. Occupation 
CONSUMER 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no @ unk 
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& Bristol-Myers Squibb Company 
MED WA Tcir Phannaceu1ica1Researchlns1i1ute 

A 11edb FDA: 11 01 9 
Mfr report# M071968 
Uf/Oist report # 

THE FDA MEDICAL PRODUCTs REPORTING PROGRAM 

1. [!:] Adverse event and/or 

2. outcomes attributed lo adverse event 
(check all that apply) 

Product problem 

D disability 

D death D congenital anomaly 

0 life-threatening 

D hospitalization-initial or prolonged 
D ~~~~~1tr~~~~~8~vaeg~ 
D other. 

3. Dateof 
event 06/00/97 

4. Dale of 
this report 01/21/98 

5. Describe event or problem 
SS Y/0 FEMALE CONstJKl!:R REPORTED THAT SHE DEVELOPED tnUHAR 

FlU!:Qt!ENCY WHILE TAKIHQ GLUCOPHAGE (ME'rFORMIN HCL) SOO MG QD 

FOR 'l'R!:ATMl!:N'l' OF DIABETES MELLITUS. THE PATIENT'S MEDICAL 

HISTORY INCLUDED HERNIA SURGERY ('l'HREE H!!IWl:AS) IN 1993 

IN JUNE, 1997 AND SHE REPORTED THAT SHE USUALLY HAS 

TROUBLE URINATING A!"l'ER INTERCOURSE. WHILE SHE WAS IN THE 

HOSPITAL IN Jt1NE FOR THE HERNl'.A SURGERY, SHE TOOX ONE 

GI.UCOPHAGE TABLET AND HOURS LATER WAS URINATING MORE 

FlU!:Qtn!:N'l'LY. SHE THEN STOPPED THE GLUCOPHAGE. HER HISTORY 

SO INCLUDED BEING •VERY NERVOUS; HAS ANXIETY ATTACXS" AND 

BAD REACTION DURING A PREGNANCY 30 n:Al'tS AGO TO A DRUG 

FOR WHICH SHE COULD NOT RECALL THE NAME. SHE REPORTED THAT 

THE REACTION HAD MADE HER DIZZY AND TIRED. CONCOMITANT 

DRUGS INCLUDED ENTEX (GUAI!'!:NESIN/Plll!!NYLPROP) AT HS FOR 

"SINUS.• A FEW MONTHS A!"l'ER THE EVENT, THE PATIENT 

GAIN STARTED GLUCOPHAGE, AND "THE SAME PROBLEM RE'l'UlWED." 

6. Relevant teslsAaboralcxy data 
tlN1t 

(CONTINUED) 

7. Other relevant history, Including -xisting medical conditions 

DYSURIA 

HERNll. 

HERNIA REPAIRS 

NERVOUSNESS 

ANXIE't'Y ATTACll:'.S 

DRUG REACTION 

FDA 
Facsimile Form 3500A 

(CONTINUED) 

Submisaion of• "-'does not constitui."" 

admiSSion - medical parsonnel, user txillty, 
distributor, manutllcturer or product C8UMd or 
contributed to the -t 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE TABS SOO MG 

3. Therapy dales 2. Dose, trequency & route used 
#1. SOO MG #1. 06/00/97-UNlt 

QD ORAL 

4. Diagnosis for use 

#1. DIABETES MELI.ITUS 

6. Loi# 
#1. NI 

7. Exp.date 
#1. m 

S. Event abated after use 
stopped or dose reduced 

[!:] yes 0 no D doesn~ 
#1 apply 

D 0 O doesn't 
yes no apply 

a. Event reappeared after 
reintroduction 

[!:] yes D no 0 doesni 
;.-9-.""'N"'D,_c,,...,.,------------------1#1 apply 

NOT REPORTED 0 yes D no D doesn't 
apply 

1 O. Concomitant medical products 
ENTEX 

G. All manufacturers 
1. Contact office - namet'ac:tdress 
HEIDE CUNNING, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SAFETY It SURVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Date received by manufactu"" 
10/02/97 

6. If IND, protocol II 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2.0.::Jll 

D yes 

0 yes 

2. Phone number 
609-2S2-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

D fiterature 

[!:] consumer 

0 health 
professional 

D user faci~ty 

D company 
representative 

D distributor 

0 other. 

0 5-day 0 15-day 

0 1 D-day [!:] periodic 

[!:] Initial 0 follow-up# 

8. Adverse event tenn(s) 
ORIN FREQUENCY 

9. Mfr.report number 
M071968 

1. Name, address & phone number 

2. - professional? 

D yes [!:] no 

3. Occupation 
CONStlMER 

4. Initial niporter also 
sent report to FDA 

0 yes D no I!:) unk 
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~Bristol-Myers Squibb Company 
MED WA TC~""""""'''" R°""'h JoWM< 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. Patient Identifier 2. Age at time 3. Sex 
of event 

or 
Ofemale 

Date 
of birth: 

Omale 
rn confidence 

B. Adverse event or product problem 

1. 0 Adverse event 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 

0 death 

0 disability 

O congenital anomaly 

Page 2 of 2 

C. Suspect medication(s) 

4. Weight 1. Name 

lbs 

or 

kgs 
2. Dose, frequency & route used 

4. Diagnosis for use 

0 life-threatening 

0 hOSpitalization4nitial or prolonged 
D ~~~~e~trrri?9a7~~~&i~i~ 
O other. 

M071968 
U /Dist report I 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 doesn't 
apply 

6. Lot# 7. Exp.date D D D doesn't 
yes no apply 

3. Date of 
event 

5. Describe event or problem 

4. Date of 
this report 

THE Otl'l'COME 01" '1'BE l!:Vl!!N'1' AND CtlJUU1:N'1' STATUS 01" QLUCOPHAGE: 

THERAPY WAS NOT RE:POR.TED. ADDITIONAL INl"OR.MATION WAS 

QUESTED. 

6. Relevant testsllabol'lltory data 

7. Other relevant history, including pnexisting medical conditions 
PRE:GNANC:Y 

JFDA 
Facsimile Form 3SOOA 

SUbmission of • report does not constitute ., 

admiuion - medical personnel, user facility, 
distributor, manut.cturer or product caused or 
contributed to the event. 

9. NOC# 

10. Concomitant medical products 

'G. All manufacturers 
1. Contact office • name/address 

4. Date received by manufacturer 

6. If IND, protocol II 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 D 
OTC D product 

yes 

yes 

8. Event reappeared after 
reintroduction 

0 yes 0 no 0 doesn't 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone numbe< 

3. Report source 
(check all that apply) 

0 foreign 

D study 

0 literature 

D consumer 

0 health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-<lay D 15-<lay 

D 10~y D periodic 
8. Adverse event tenn(s) 

0 Initial O follow-up# 

9. Mfr.report number 

E. Initial reporter 
1. N.,..., add111SS & pha. number 

2. Health prolessional? 

0 yes 0 no 

L 
3. Occupation 4. Initial reporter also 

sent report to FDA 

Dyes 0 no 0 unk 
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~Bristol-Myers Squibb Company 
MED WA TC~"""''''"""'.""""'"''"" M072013 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1 . [!] Adverse event and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check au that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening D ~0e~~e~,t~J;a~~~Z£rn~;~J 
0 hospitalization~nitiaJ or prolonged o other. 

3. Dateof 
event 10/01/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
PHAlUIACIS'l' REPORTED 'l'RA'l' A 28-YEAR-OLI> FEMALE l>l!:VELOPED 

GLUCOPBAG!: (ME'l'FORMIH BCL) 500 MG 

'l'REA'l'MEN'l' OP' I>l:ABl!:'l'ES MELLI'l'US. 'l'BI!: PA'l'Il!:N'l' 

'l'AX%NG GLUCOPBAGI!: A'l' SOD MG QI> AND .AF'l'l!:R ONE 'l'O 'l'WO 

, 'l'BI!: DOSI!: WAS INCRl!:ASl!:l> 'l'O 500 MG BID. 'l'BI!: PA'l'Il!:N'l' 

GOOD CONTROL OF BLOOD SUGAR A'l' 'l'BJ:S DOSI!:; HOWEVER, SHI!: 

BAI> l>l!:VELOPED FA'l'IGUI!: .AF'l'D 'l'BJ:S Dl'CRJ!:ASI!:. SHI!: WAS N0'1' 

DRUGS. 'l'O'l'AL THERAPY DURATION BAS 

Bl!:l!:N APPROXIMA'l'l!:LY FOUR Wl!:l!:ltS. AS OF OCTOBER 1, 1997 

Bl!: l!:VElil'l' IS tJNR!!SOLVED. 

INFORMA'l'J:ON RJ!:V1!:ALl!:1> 'l'BA'l' 'l'BI!: IHI'l'IAL 

A PHYSICIAN; 'l'BIS INFORMA'l':tON NOW RECl!::tVED 

1997 WAS SUBM:t'l"l'l!:D BY 'l'B:tS PHYSJ:CIAN, 

A A l>OC'l'OR OF PHARMACY. %'1' WAS REPOR'l'ED 'l'RA'l' 'l'BI!: 

( CON'l':tNUED) 

6. Rele1111nt tests/laboratory data 
SERUM GLUCOSE CON'l'ROLLl!:l> 

1. 00-,...,,.,,t history, induding -ldsting medical conditions 
ma: 

JFDA 
Facsimile Form 3500A 

Submission ol a report does not constitute an 

admission that medical penonnel, .... facility, 
distributor, manufacturer or product C8UMd or 
-.tributed to lhe-l 

Uf/Dist report• 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPBAGI!: 'l'ABS 500 MG 

2. Dose, traquency r. route used 
#1. 500 MG 

3. Therapy dates 
#1. ma: 

B:tl> ORAL CON'l'INUJ:NG 4 Wl!:US 

4. Diagnosis for use 
Ill. l>:tABl!:'l'l!:S Ml!:LL:t'l'US 

6. Lot# 

#1. NI 
7. Exp.date 
11. NI 

5. Event abated after use 
stopped or dose muced 

O yes 0 no [!] doesn't 
#1 apply 

D D D doesn't 
yes no apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no [!]doesn't 
1-9-.-N-D_C_# _______ __....._ ________ -l#l apply 

N0'1' REPOR'l'l!:l> 0 yes 0 no 0 doesn't 
apply 

1 O. Concomitant medical products 
NONI!: 

G. All manufacturers 
1. Contact offoce • name/address 
Bl!:Il>I!: CtJNNXNG, B.S. 

BR:tS'l'OL-MYl!:RS SQt1%BB 

WORLI>W:tl>I!: SAFl!:'1'Y &. SO'RVl!:ILLANCI!: 

MAIL LOCA'l':tON 1>23-07 

P.0.BOX 4000 

PR:rNCl!:'l'ON,Nl!:W Jl!::RSl!:Y 08543-4000 

4. Date received by manufacturer 
10/01/97 

6. If IND, protocol I 
NA 

7. Type of repon 
(check au that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

ll=.l!i2. 

D yes 

D yes 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D Hterature 

D consumer 

[!] heallh 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-dav 

D 1 ().day !!I periodic 
8. Adverse event tenn(s) 

ASTBl!:NIA 

[!] Initial 0 follow-up# 

9. Mfr.report number 
M072013 

3. Occupation 
PHYSICIAN 

4. Initial reporlar also 
sent reP«t to FDA 

0 yes [!] no 0 unk 

1 1 



~Bristol-Myers Squibb Company 
MED WA TC~ Ph'""'"";"' R=h "";"" . 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 2 of 2 

C. Suspect medication(s) 

1. Patient Identifier 2. Age at time 3. Sex 4. Weight 1. Name 
of event 

Otemale lbs 
or 

Date Oma1e 
or 

In confidence of birth: kgs 

B. Adverse event or product problem 
2. Dose, frequency a. route used 

1. D Adverse event and/or D Product problem 

2. Outcomes attributed to adverse event 
(check all lhat apply) D disability 

D death D congenital anomaly 
4. Diagnosis for use 

D life-lhreatenlng 

D hospitalization~nitial or prolonged 
D ~~~~~~!ritr~8a7~~cfl~:Q1J 
D other. 

A ved b FDA: 11 Ot 93 
Mfr report# M072013 
UF/Oisl report# 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduced 

D yes D no D doesn't 
apply 

6. Loi# 7. Exp.date D D D doesn't 
yes no apply 

3. Date of 
event 

5. Describe event or problem 

4. Date of 
this report 

PATIENT, A 26-YEAR-OLD l!"J!:MALE WEIGHING 180 Pcm.ms, 

IN'ITIALLY DEVJ!:LOPEI> TB!! FATIGUE ON OCTOBER 1, 1997. 

BE FATIGUE EV1!:'N'1'UALLY Rl!!SOLVEI> AFTER ADDITIONAL WUXS 

ON GLOCOPBAGE THERAPY. TB!! DOSAGE OF GLOCOPBAGE WAS 

CHANGED, AND THERAPY WAS NOT INTJ!:lUtOPTEI>. IT WAS 

PATIENT WAS NOT TAXING ANY 

LOT NtJMllE1I. AND EXPIRATION DATE 

OR TB!! PATIENT'S GLOCOPBAGE PRl!!SCRIPTION WAS ONKNOWN. 

0 FORTB!!R DE'l'AILS WERl!! Rl!!PORTED. 

6. Relevant tests/laboratory data 

7. Other relevant history, Including pnielCisting rnedlcal conditions 

IDA 
Facsimile Form 3SOOA 

Submission of a report - not constitute an 
admiSSian that medical personnel, user facility, 
distributor. manutxturer or product caused or 
contributed to Ille ..,.,t. 

9. NOC# 

10. Concomitant medical products 

1 G. All manufacturers 
1. Contact office - name/address 

4. Date received by manufacturer 

6. H IND, protocol I 

7. Type of report 
(cheek all that apply) 

5. 
(A)NOA# 

INO# 

PLA# 

pre-1938 D yes 

OTC D yes product 

8. Event reappeared after 
reintroduction 

0 yes D no D doesn't 
apply 

D yes D no D doesn't 
apply 

2. Phone number 

3. Report source 
(check all lhat apply) 

D foreign 

D study 

D literature 

D consumer 

D health 
professional 

D user facilily 

D company 
representative 

0 distributor 

D olher. 

D 5-day D 15-day 

D 1().<jay D periodic 

0 Initial D follow-up# 

8. Adverse event term(s) 

9. Mfr.report number 

E. Initial reporter 
1. Name, address a. phone....-

AP 

2. Health proleuional? 3. Occupation 4. Initial reportar also 
sent t9port to FDA 

Qyes Ono Dyes D no 0 unk 
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~Bristol-Myers Squibb Company 
MED WA TC:EP7' Ph~""'"•='"'';'"'' M072037 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. IKJ Adverse event and/or 

2. Outcomes attributed to adverse event 
(check all that apply) 

Product problem 

D disability 

D death D congenital anomaly 

0 file-threatening 

0 hospitalization-initial or prolonged 
D ~~~~~e~tf~a7~~~&~;! 
D other. 

3. Dateof 
event 09/04197 

4. Dateof 
this report 01/21/98 

5. Describe event or problem 

PHYSICIAN REPORTED THAT A 56-YEAR-OLD MALE PATIENT 

DEVELOPED AN INCREASED LACTIC ACID LEVEL WHILE TAXING 

GLtJCOPKAGE (ME'l'P'ORMIN BCL) 500 MG BID FOR 'l'REA'l'MEN'l' OF 

DIABE'l'ES MELLI'l'tJS. 'l'BE PATIENT STARTED '!'AXING GLtJCOPKAGE 

ON AtJGtJS'l' 8, 1997. PRIOR '1'0 'l'HA'l' 'l'IME, BIS SERUM 

CBEMIS'l'RIES WERE NORMAL; BE HAD NO RJ!:NAL OR BEPA'l'IC 

IMPAIRMENT. ON SEP'l'EMBER 4, 1997 BE DEVELOPED FATIGUE AND 

A LACTIC ACID LEVEL WAS NOTED '1'0 BE 41 MG/DL 

(N•8-12 MG/DL) AND BIS ERY'l'BROCY'l'!: SEDIMENTATION RA'l'E 

(ESR) WAS 41. BIS SERUM ELEC'l'ROLY'l'l!!S WERE NORMAL; AR'l'l!!RIAL 

BLOOD GASES WERE NO'l' Pl!!RFORMED AND BE WAS N0'1' ADMI'l".r!!D 

'1'0 A HOSPITAL. GLtJCOPBAGE 'l'Bl!!ll.APY WAS STOPPED ON Sl!!P'l'EMBl!!1' 

4, 1997. BY SEP'l'l!!MBER 22, 1997, BIS LACTATE LEVEL WAS 

STILL MILDLY ELE'l/]\.TED A'l' 15 MG/DL. '1'BE SYMl"l'OMS OF FATIGUE 

Wl!!AENESS KAVI!: RESOLVED. NO FDR'l'BER DETAILS WERE 

PORTED. 

6. Relevent tests/laboratory data 
LACTIC ACID 41 MG/DL 

09/04/97 
Sl!!D RA'l'E 41 

09/04/97 
ELEC'l'ROLY'l'ES NORMAL 

09/04/97 
LACTIC ACID 15 MG/DL 

09/22/97 

7. Other relevant history, including -xisting medical conditions 
NONI!! 

IDA 
Facsimile Form 3500A 

Submission of• report does not constituta an 

admission that IMdiC8I ~ user facility, 
distributor, manulac:lurer or product caused or 
contributed to the -L 

UF/DISI re1><>rt • 

C. Suspect medication(s) 

1. Name 
#1. GLtJCOPJlAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency & routa used 
U. 500 MG 

BID ORAL 
11. 08/08/97-09/04/97 
28 DAYS 

4. Diagnosis for use 
#1. DIABl!!'l'ES MELLI'l'tJS 

6. Lot# 

u. N:t 
7. Exp.date 

#1. NI 

5. Event abated after use 
stopped or dose rt!duced 

IKJ yes D no D doesn1 
tu apply 

D yes D no D doesn't 
apply 

8. Event reappeart!d after 
reintroduction 

D yes D no IKJ doesn't 1-9-.-N-D_C_ll _______ _. _________ -l #1 apply 

N0'1' REPORTED D yes D no D doesn1 
apply 

10. Concomitant medical products 
NONE 

G. All manufacturers 
1. Contact office - nameladdn>ss 
HEIDI!! CtJNNDlG, B. S. 

BRISTOL-MYERS SQUIBB 

WORLDWl:DE SAF1!!'rY IC StJRVl!:ILLANCE 

MAIL LOCATION 023-07 

P.O.BOX 4000 

PRINCl!!'l'ON,lll!!W Jl!!RSl!!Y 08543-4000 

4. Date received by manufacturer 
10/06/97 

6. If IND, protocol I 
:IQ 

7. Type of report 
(cheek all that apply) 

5. 
(A)NDA# 

INO# 

PLA# 

pre-1938 

OTC 
product 

.ll:.lll 

D yes 

D yes 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

D consumer 

IKl health 
professional 

D user facility 

D company 
representative 

D distributor 

D Other. 

D 5-day D 15-d•Y 

D 1 IH!ay 1!:J periodic 

8. Adverse event term(s) 
LAB '!'EST ABNORM 

IKJ Initial D follow-up# 

9. Mfr.report number 
M072037 

ASTBl!!Nl:A 

ESR INC 

1. Name, ..idres9 " phone......-

2. Health~? 

I!:] yes 0 no 

3. Occupation 
PHYSICIAN 

4. Initial reporter also 
sent report to FDA 

Dyes D no l!:J un1< 
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~ Bristol-Myers Squibb Company 
MED WA TC~-"''"'·=·'""''"" 

FDA: 11 01 93 

M072068 

TIIE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/Or 

2. Outcomes attributed to adwrse ewnt 0 disability (cheek ail that apply) 

0 death O congenital anomaly 

0 life-threatening D ~~~~en~~trrr,rpea~~~~~~:gJ 
0 hospitalization-initial or prolonged O other. 

3. Date of 4. Date of 
event m this report 01/21/98 

5. Describe event or problem 
FEMALE CONSUMER REPOR'l'ED 'tHAT sm: BECAME •siot TO HER 

STOMACH" WHILE TAXING GLOCOPl!AGE (ME'l'l"ORMIN HCL) FOR 

'l'Rll'l'MEN'r OF NON-INSULIN DEPENDEN'l' DIABETES MELLI'l't7S. 

DAILY DOSAGE AND '1'JIERAPY DATES FOR GLOCOPHAGE WERE NOT 

PROVIDED. THE PATIEN'l' WAS ALSO TAXING GLIPIZIDE. li10 

FURTHER Dl!:'l'AILS WERE JIEPOR'l'ED. 

6. Relevant tests/laboratory data 
ONK 

7. Other relevant history, including pr11elristing medical conditions 
ONK 

IDA 
Facsimile Form 3SOOA 

SUbmission of a report does not constitule an 
admission that medical personnel, user facility, 
distributor, manufacturer .,.. product c:auad or 

c:onlributecl to the -

c. Suspect medication(s) 

1. Name 
#1. GLOCOPHAGE TABS 

2. Dose, 1req.,.ncy & IOUlll used 

#1. 
O!lAL 

4. Diagnosis for use 

UF/Disl report# 

3. Therapy dates 
u.m 

#1. NON-INstJLIN-DEPENDEN'l' DIABETES 

6. Loi# 
#1. m 

7. Exp.date 
#1. NJ: 

5. Event abated after use 
stopped or dose -ueed 

0 yes 0 no § doesn't 
111 apply 

0 0 D
doesn't 

yes no apply 

8. Event reappeared after 
reintroduction 

0 yesQno §doesn't 
1-9-.""'N"'D""c,..-,--------'----------l 111 apply 

N0'1' REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
GLIPIZIDE 

G. All manufacturers 1 

1. eontac:t - • name/address 
HEIDE CONNING, B.S. 

BRIS'l'OL-MY'J!:RS SQUIBB 

WORLDWIDE SA!'1:'1'Y &: SURVEILLANCE 

MAIL LOCATION D23-07 

P.0.BOX 4000 

PRINCtl'ON,NEW JERSEY 08543-4000 

4. Date received by manufacturer 
10/06/97 

6. If IND, protocol t 
NA 

7, Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2..0.::.lll. 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

D study 

0 literature 

~ consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 Other. 

D 5-day D 15-day 

0 lo.day § periodic 

!!] Initial 0 follow-up# 

8. Adverse event term(s) 
Nll.OSEA 

9. Mfr .report nurnbet 
M072068 

2. Hulth professional? 

0 yes [!]no 

3. Oc:cupetion 
CONSOMEJt 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no !!] unk 
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~ Bristol-Myers Squibb Company 
MED WA TCJr1 '"'-""'••=h''"""" M072101 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 

0 death 

D life-threatening 

D hospitalization-initial or prolonged 

3. Date of 
event 

5. Describe event or problem 

0 disability 

D congenital anomaly 

D reQuired int~rve~tion to prevent 
permanent 1mpairment/darnage 

D other: 

4. Dateof 
this report 01/21/98 

CONSUMER REPOR'l'ED THAT HER 55-n:AR-OLD HUSBAND DEVELOPED 

SHORTNESS OF BREATH AND CHEST PAIN WHILE TAXING GLttCOPHAGE 

(METFORMIN BCL) FOR TREATMENT OF DIABETES MELLITUS. DAILY 

DOSAGE AND THERAPY DATES FOR GLUCOPHAGE WERE N0'1' PROVIDED. 

'1'HE PATIENT WAS CONCOMITANTLY TAXING GLUC0'1'ROL XL 

(GLIPl:ZIDE). THE CONStlMER DID N0'1' WISH TO PROVIDE ANY 

Ftm.TllER Da'ORMATIOH. 

6. Relevant tests/laboratory data 

ONlt 

7. Other relevant history, including Pft19xis1ing medical conditions 
ONlt 

lFDA 
Facsimile Form 3500A 

submission of a report does not constitute .., 

admission - medical personnel, user facility, 
di&tributor, manufacturer or product CMlsed or 
contributed to ti. evenL 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE TABS 

2. Dose, frequency A roum used 
#1. 

ORAL 

4. Diagnosis for use 

UF/Dlst report # 

3. Therapy dates 
tl. NI 

#1. DIABETES MELLITUS 

6. Lot# 

#1. NI 
7. Exp.dale 
#1. NI 

5. Event abated after use 
stopped or dose reduced 

D yes 0 no IKJ doesn't 
#1 apply 

0 D D doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no IKJ doesn't 
t-9-.""'N"'D"°c,.....,-------~-----------1 #1 apply 

N0'1' REPOR'l'ED D yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
GLttC0'1'ROL XL 

I G. All manufacturers 
1. Contact office - name/address 
HEIDE CtJNNIN'G, B.S. 

BRl:STOL-MY!:RS SQUIBB 

WORLDWXDE SAFETY & St7RVEILLANCE 

MAIL LOCATION D23-07 

P.0.BOX 4000 

PRIN'CETON,NEW .n:RSEY 08543-4000 

4. Date noceiwd by manufacturer 
10/06/97 

6. If IND, protocol I 
NII. 

7. Type of report 
(cheek all that appty)' 

5. 
(A)NDA# 

IND# 

Pl.A# 

pte-1938 

OTC 
product 

.4.ll.::liZ. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(checi< all that apply) 

D foreign 

0 study 

0 literature 

IKI consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

0 other: 

0 5-day D 15-dav 

0 10-day l!J periodic 

8. AdV9fS9 event term(S) 
DYSPNE.A 

IKJ Initial O follow-up# 

9. Mfr.report number 
M072101 

E. Initial reporter 

PAIN CHEST 

1 . Name, addresS A phone number 

2. Health professional? 

0 yas IKJ no 

3. Occupation 
CONStJMl:R 

4. Initial re-'8r also 
sent ntport to FDA 

0 yes 0 no !!] unk 
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& Bristol-Myers Squibb Company 
MED WATC~ PharrnaceuticaJResearchlnstitute 

Mfr report# 

UF /Dist report # 

M072103 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or 

2. Outcomes attributed to adverse event 
(cheek all that apply) D disability 

D death D congenital anomaly 

D life-threatening 

D hospitalization~nitial or prolonged 
D ~eam~~.~ttr~~~~~t~:~ 
D other: 

3. Date of 
event 

5. Describe event or problem 

4. Dale of 
this report 01/21/98 

PHYSIC:IAN REPORTED v.tA A BRISTOL-MYERS SQ!Jl:BB SALES 

RESENTAT:tW THAT A FEMALE PATIENT, AG£ UNSP£CU'IED, 

DEWLOPED INCREASED L:tvn FONC'l'ION TESTS AND A FATTY 

L:tvn WHILE TAltING GL1J'COPHAGE (ME'l'FORMJ:N BCL) AND 

ZOCOR (SIMVASTATXN) TBERAPIES. DAXLY DOSAGE AND THERAPY 

DATES FOR THESE DRUGS WERE NOT PRov:tDED. THE PATIENT 

FOUNJ> TO HAVE ItiK:IU:ASED L:tvn FtJNCTION TESTS, AND 

LATER FOUND TO HAVE A FATTY L:tvD (DIAGNOSTIC 

GLUCOPHAGE AND ZOCOR THERAPIES 

STOPPED. ADDITIONAL mFORMATION WAS REQUESTED. 

6. Relevant testsnaboratory data 
LIVER FONCTION mcREASl':D 

7. Other relevant history, Including preexisting medical conditions 
tJN1t 

JFDA 
FllCSirnile Form 3SOOA 

Submission of • report does not conslitute an 

aidrnisaion that - person ........... facility, 
distributor, manufacturer or product caused or 
-.lribulBdtoU..-

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE TABS 

#2. ZOCOR 

2. Dose, frequency .. route -
#1. 

3. Therapy dates 
#1. NI 

ORAL 

#2. NI #2. NI 

4. Diagnosis for use 

#1. DIABETES MELLITUS 

#2. NI 

6. LOI# 
#1. NI 

7. Exp.date 
#l. NI 

#2. NI #2. NI 

9. NOC# 
NOT REPORTED 

10. Concomitant medical products 
tJN1t 

G. All manufacturers 
1. Contact office • nama/addntss 
HEIDE CUNNING, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SAFETY &: SlJ'RVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,!IEW JERSEY 08543-4000 

4. Date -- by manutactuntr 
10/06/97 

6. If IND, protocol t 
Nll. 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

ll:.lll 

D yes 

D yes 

S. Event abated after use 
stopped or dose reduced 

D yes D no ~doesn't 
#1 apply 

D yes D no r;;i doesn't 
~apply 

Event reappeared after 
reintroduction 

yes D no ~doesn't 
apply 

D yes D no ~ doesn't 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

D foreign 

D study 

D literature 

~ consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-<lay D iiklay 

D 10-day 00 periodic 

~ Initial D follow-up# 

8. Adverse event tenn(s) 
LIVER FATTY 

9. Mft.19p0rt number 
M072103 

2. Hullh prolassion8I? 

LIVER FONC ABNORM 

3. Occupation 
PHYSIC:IAN 

4. Initial ntpormr also 
sent ntporl lo FDA 

Dyes D no 00 unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ "~""•lR.-h lom"" 

A 

M072116 Mfr report# 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. anc:Vor 

2. Outcomes attributed to adverse event 
(check all that apply) 

0 death 

0 life-threatening 

0 hospitalization~nitial or prolonged 

3. Dateof 
event 06/00/97 

5. Describe event or problem 

0 disability 

O congenital anomaly 

D required int~rvef)tion to prevent 
permanent nnpasrment/damage 

D other. 

4. Date of 
this report 01/21/98 

65-YEAR-OLD MAL!: CONSt!MZR REPORTEI> TKA't HE DEVELOPED 

ELEVA'l'ED BLOOD PRESStnU:, HEAR'l'BURH, RAPID POLSE AND 

EPRESSION WHILE TAJaNG GLOCOPllAGE (ME'l'FORMIN HCL) 850 MG 

BID FOR 'l'REA'l'MEN'l' OF DIA!3E'l'ES Ml!:LLI'l'OS. THE PATIENT HAS 

BIU:N TAXING GLOCOPllAGE FOR GREATER TllAN ONE YEAR, AND 

SINCE JONE, 1997 HAS l3EEN EXPERIENCING THE ABOVE EVENTS. 

CONCOMITANT DROGS INCLUDED ZES'l'RIL (LISINOPRIL) AND 

ZES'tOREC'l'IC (LISINOPRIL/BC'l'Z). HER BLOOD PRESSURE WAS 

TO l3E 203/100 AND HER POLSE WAS 96. NO FO'R'l'HER 

DETAILS WERE REPORTED. 

6. Relevant tests/laboratory data 
BLOOD PRESSURE 203/100 MMBG 

06/00/97 
POLSE 96 BPM 

06/00/97 

7. 00- Nolevent history, including preexisting medical conditions 
'ON1t 

IDA 
Facsimile Form 3500A 

Submission of a report does not constitute ., 

admission that medical personnel, ,_,.facility, 
distributor, manufacturer or product -.I or 
contribu1'1d lo lheevent. 

UF/Dlst report# 

C. Suspect medication(s) 

1. Name 
il. GLOCOPllAGE 'tABS.~50 MG 

2. Dose. frequency & route used 
11. 850 MG 

BID ORAL 

4. Diagnosis for use 

tl . DIA!3E'l'ES MELLI'l'OS 

6. Lot# 

11. NI 
7. Exp.date 

il. NI 

3. Therapy dates 
il. ONK 
>l YEARS 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no I!] doesni 
#1 apply 

D D D doesn1 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no I!] doesn1 

1-9-.-N-DC--#---------'----------t #1 apply 

NOT REPORTED 0 yes 0 no 0 doesni 
apply 

10. Concomitant medical products 
ZES'tORE'l'IC 

ZES'l'RIL 

1 G. All manufacturers 
1. contact office - name/address 
HEIDE CtlNNl:NG, B.S. 

BRISTOL-MYERS SQUIBB 

WORLI>Wn>l!: SAP'E'rY & SURVEILLANCE 

MA.IL LOCATION D23-07 

p.O.BOX 4000 

PRINCE'tON,NEW JERSEY 08543-4000 

4. Date received by !Nlmlhlctuntr 
10/06/97 

6. ff IND, protocol t 
NA 

7. Type of report 
(check all that apply) 

s. 
(A)NDA# 

IND# 

Pl.A# 

pnH938 

OTC 
product 

l.2:lll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

0 study 

D literature 

I!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D diStributor 

D other. 

D 5-day D 15-day 

D 10-day 1!J periodic 

I!] Initial D follow-up# 

8. AdYerse event terrn(s) 

HYPERTENS 

9. Mir.report number 
!11072116 

2. Health prolesSional? 

0 yes l!f no 

TACHYCARDIA 

DEPRESSION 

DYSPEPSIA 

3. Occupation 

COHStlMEl\ 
4. Initial reporter also 

sent report to FDA 

0 yes 0 no l!f unk 
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& Bristol-Myers Squibb Company 
MED WA Tc-Ir Ph•rm,,.,,,,. ·~h IM.,., M072313 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. IEJ Adverse event and/or 

2. outcomes attributed to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~9e~nde~ttf~9c!J~~~~~~ 
D other. 

3. Date of 
event m: 

5. Describe event or problem 

4. Daleo! 
this report 01/21/98 

62-YEAR-OLD n:MALE CONSUMER REPORTED THAT SHE DEVELOPED 

FI.A'l"OLEN'CE WHILE TAXl:NG GLOCOPBAGE (METFORMIN HCL) 850 MG 

TID FOR TREATMENT OF DIABETES MELLI'l'OS. EXACT Tm:RAPY 

DATES WERE N0'1' PROVIDED; THERAPY DURATION WAS REPORTED AS 

3-4 MONTHS. '1'Hl!! PATIENT HAD BEEN TAXING GLOCOPHAGE 

500 MG QID; WHEN THE DOSE WAS RECENTLY INCREASED TO 850 MG 

TI]), SHl!: BEGAN !!XPEllil!!NCING THE ABOVE SYMP'l'OM. 

6. Relevant tests/laboratory data 
tJNK 

7. ~relevant history, Including pnexisting medical conditions 
tJNK 

lFDA 
Facsimile Form 3SOOA 

SUbrniasion of • report does not constitute an 

edmiSSion - mediclll personnel, ..-facillty, 
distributor, manufac:tunlr or product .,.._ or 
contributed to- ..... t 

UF/Dlst report# 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPBAGE TABS 850 MG 

2. Dose, frequency 6 route USed 

11. 2000-2550 MG 
QD ORAL 

4. Diagnosis for use 

#1. DIABETES MELLI'l'OS 

6. Lot# 
IL m: 

7. Exp.date 
#1. NI 

3. Therapy dates 
tl. tJNK 
3-4 MONTHS 

5. Event abated after use 
stopped or dose reduced 

0 

yes 0 no IEJ doesn't 
apply 

yes 0 no 0 doesn't 
apply 

8. Event reappeared after 
reintroduction 

D yes 0 no IEJ doesn't 
l-9-.-N-D_C_t---------'----------111 apply 

N0'1' REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
NORVASC 

LAHOXIN 

G. All manufacturers 
1. Contact office - name/address 
HEIDE ctlNNDIG, B.S. 

BRIS'l'OL•M'!'l!:RS SQUIBB 

WORLDWIDE SAPE'1'Y &: SURVEILLANCE 

MAIL LOCATION D23-07 

P.0.BOX 4000 

PRINCE'l'ON,NEW Jl!!RSEY 08543-4000 

4. Date received by manutacturer 
10/09/97 

6. H IND, protocol f 
NI. 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

.2.l2=.ll2. 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literature 

[!] consumer 

0 health 
professional 

0 user laeili!y 

0 company 
representative 

0 distributor 

0 other. 

0 $.day 0 1 s.day 

0 1D-day IEJ periodic 

IEJ Initial 0 follow-up# 

8. Adverse event term(s) 

FLA'l'OL 

9. Mfr.report number 
M072313 

E. Initial reporter 
1. NmM, address 6 phone number 

2. - pft>fessional? 3. Occupation 
CONSUMER 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no IEJ unk 
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& Bristol-Myers Squibb Company 
MED WA Tcir Pharmaceutical Research Institute 

UF/Disl report# 

M072322 

IBE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. I!:] Adverse event an di or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 0 disability 

D c1eath O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~~e~e~Wf~a'?~~i&i~QJ o other. 

3. Date of 
event m 

5. Describe event or problem 

4. Dateof 
this report 01/21/98 

PHYS:ICJ:AN REPORTED VU. A BRISTOL-MYERS SQtT.CBB SALl!:S 

A PAT:IDl'l' (AGE AND GENDER NOT 

PORTED) DEVELOPED AN :INCREASE :IN V:ITAM:IN B-12 LEVELS 

:ILE TAlUNG GLUCOPHAGE (ME'l'FORM:IN HCL). DA:ILY DOSAGE 

THERAPY DATES FOR GLUCOPHAGE WERE NO'l' REPORTED. 

GLUCOPHAGE THERAPY WAS STOPPED :IN L:IGH'l' OF 'l'HE EVENT. NO 

FURTHER DE'l'A:ILS WERE REPORTED. 

6. Relevant tests/laboratory data 
tlNK 

7. 00- ,.levant history, including -xisting medical conditions 
tlNK 

IDA 
Facsimile Fonn 3SOOA 

Submission ol a report - not constitute., 
edmission - medical personnel, ..... facility, 
distributor, manUfacturer or product - or 
contributed ID the -.t. 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE TABS 500 MG 

2. Dose, frequency & route used 
11. 

ORAL 

4. Diagnosis for use 

11. DIABETES MELLI'l'US 

6. Lot# 

#1.m 
7. Exp.date 
#1. m 

3. Therapy dates 

11. m 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no I!:] doesn't 
#1 apply 

D D D doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no I!:] doesn't 
;..9-.-N-D_C_#--------'----------1 #1 apply 

NO'l' REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
tlNK 

1 G. All manufacturers ' 
1. Contact office • name/add,.ss 
HE:IDE ctnilN:ING, B.S. 

BRISTOL-MYERS SQtT.CBB 

WORLDW:tDE SAFETY & SURVEILLANCE 

MAIL LOCAT:ION D23-07 

P.O.BOX 4000 

PRI!ICE'l'ON,NEW JERSEY 08543-4000 

4. Date r.ceived by manufactu,.r 
10/02/97 

6. If IND, protocol# 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll::.lll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

D study 

D literature 

0 consumer 

I!:] health 
professional 

D user facility 

0 eompany 
representative 

D distributor 

0 other. 

D 5-<lay 0 15-<lay 

D 1()-day 1!:J periodle 

I!:] lnitlal 0 follow-up# 

8. Adverse event term(s) 
LAB TEST ABNORM 

9. Mfr .report number 
M072322 

E. Initial reporter 
1. Name, addrMS & phone number 

2.Heafth~I? 3. Occupation 
PHYSICJ:AN 

4. Initial niporter also 
sent ntport to FDA 

0 yes 0 no I!:] unk 
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~ Bristol-Myers Squibb Company MED WATC~ PhrumaceuticalResearchlnstitute 

FDA: 11 01 93 

M072323 
UF/Dlst report t 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!] Adverse event and/or D Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) D disability 

D death D congenital anomaly 

D life-threatening 

D hOspitalization-initial or prolonged 
D ~9e~~e~ttf~p9a'1~~~~~:;J 

3. Date of 
event NI 

5. Describe event or problem 

D other. 

4. Dateof 
this report 01/21/98 

52-YEAR-OLD FEMALE CONStlMl!:R. R.EPORTED THAT SHE DEVELOPED 

(ME'l'FORMIN BCL) 

'l'O INSULIN Tll:ERAPY FOR 'l'REA'l'MENT OF NON-INSULIN-

DIABETES MELLITtJS. THE PATIENT BAD BEEN 

INSULIN 70/30 40 ll'NITS QAM AND 45 ll'NITS QPM FOR 3 

S. WlD:N GLtlCOPBAGE WAS ADDED, HER GLtlCOSE LEVELS 

INCR.EASED; GLtlCOPBAGE WAS STOPPED AND THE LEVELS DROPPED. 

HER MED:tCAL HISTORY INCLtlDED HYPER'l'ENSION AND SBE WAS 

TAIUNG AN tlNSPECIFIED CBOLESTEROL-LOWERING DRUG. 

6. Retewnt tests/1aboralory data 
SERUM GLUCOSE INCREASED 

SERUM GLtlCOSE IMPROVED 

7. Other releVllnt history, including ->listing medical conditions 
HYPERTENSION 

IDA 
Facsimile Form 3SOOA 

Submission of a report does not constitute an 
admission that medk:af personnel, user facility, 
distributor, manufacturer or product caused or 
contributed to the event 

C. Suspect medication(s) 

1. Name 
#1. GLtlCOPBAGE TABS 500 MG 

#2 • BUMt1LIN INSULIN 

2. Dose, frequency & route used 
#1. 500 MG 

BID ORAL 

12. 85 ti 

4. Diagnosis for use 

3. Therapy dates 
11. NI 

12. 'CINK 

#1. NON-XNSULXN-DEPENDENT DIABETES 

#2. NON-:tNSULXN-DEPENDENT DIABETES 

6. Lot# 
#1. NI 

#2. NI 

7. Exp.date 
#1. NI 

#2. NI 

5. Event abated after use 
stopped or dose reduced 

fX1 yes 0 no 0 doesni 
#11.!!J apply 

D yes D no lvl doesn't 
l!!J apply 

8. Event reappeared after 
reintroduction 

D yes D no [!] doesn1 
t-9-_..,N-D,-C,..,.#--------'-----------1 #1 . apply 

NO'l' R.EPOR'l'ED D yes 0 no [!] doesn't 
apply 

10. Concomitant medical products 
'CINK 

G. All manufacturers 
1. Contact office - name/address 
BEIDE CUNNXNG, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDW:tDE SAFETY c StlRVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCE'l'ON,N!:W JERSEY 08543-4000 

4. Date received by manufacturer 
10/10/97 

6. If IND, protocol t 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PlA# 

pre-1938 

OTC 
product 

.ll=.1ll 

D yes 

D yes 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literarure 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-day D 15-dav 

D , Cl-<Jay [!] periodic 

[!] Initial 0 fOllow-up# 

8. Adverse event term(s) 
BYPERGLYCEM 

9. Mfr.reportnumber 
M072323 

REACT AGGRAV 

1. Name, •ddress & phone n..-

3. Occupation 
CONSUMER 

4. Initial reporter also 
sent report to FDA 

0 yes D no [!] unit 
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~Bristol-Myers Squibb Company 
MED WA TCfFl7' Ph~•re•"'" •=• ""''"" 

Mfr report# M072336 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or D Product problem 

2. Outcomes attributed to adverse event 
{check all that apply) 

D death 

D life-threatening 

D hospttali2ation-initial or prolonged 

3. Dateof 
event 00/00/97 

5. Describe event or problem 

D disability 

D congenital anomaly 

D ~~"~~nttr~'ID~~~~~i~ 
D oth•r. 

4. Daleo! 
this report 01/21/98 

82-YEAR-OLD MALE CONSUMER !!XPEJUENCED DIARRHEA AND 

HEJlltTBURN WHILE TAXING GLOCOPHAGE (METFORMXN HCL) 500 MG 

UF /Dist report • 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPllAGE TABS SOO MG 

2. Dose, frequency & route used 
#1. 500 MG 

BXD ORAL 

4. Diagnosis for use 

#1. DJ:ABETES MELLI'l"O'S 

6. Lot# 

il. NI 
7. Exp.date 

#1. NI 

3. Therapy dates 
il. 03/00/97-tl'NX 
7 MONTHS 

5. Event abated after use 
stopped or dose reduced 

D yes D no ~ doesn't 
11 apply 

D yes D no D ::~n't 
8. Event reappeared after 

reintroduction 

D yes D no ~doesn't 
1-9-.-N-DC--#--------"----------! 111 apply 

NOT UPO:RTED D yes D no 0 doesn't 
apply 

10. Concomi1ant medical products 
GLOCOPHAGE THZ:RAPY WAS STARTED IN MARCH, 1997. GLOCOTROL XL 

THE ONSET DATE OF THE EVENT WAS NOT JU!:PO:RTED. CONCOMITANT 

ICATIONS INCLUDED GLOCOTROL XL (GLIPIZXDE) THERAPY. 

6. Relevant tests/laboratory data 
tl'NX 

7. Other relevant history, lnduding preexisting medical conditions 
ONlt 

IDA 
Facsimile Form 3500A 

Submission of a report - not cons1itute an 
admia$ion that rnediclil personnel, user 111cility, 
distributor, m8ftUfactUrer or product caused or 
contributed to the .,,...1. 

I G. All manufacturers ' 
1. Contact office • name/address 
HEIDE CUNNING, B.S. 

BRISTOL-MYERS SQOXBB 

WORLDWIDE S1J!'1!!TY ic SURVEILLANCE 

MAIL LOCATION 1>23-07 

P.0.BOX 4000 

P:RXNCE'l'ON,NEW JERSEY 08543-4000 

4. Date recei...S by manufacturer 
10/10/97 

6. If IND, prolocoU 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

p ..... 1938 

OTC 
product 

.ll:.J.ll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Reportsoure:e 
(check all that apply) 

0 foreign 

D study 

D literature 

~ consumer 

D health 
professional 

0 user facility 

D company 
representative 

0 distributor 

D other: 

0 5-<tay 0 l 5-<tay 

D 10-day ~ periodic 

~ Initial 0 follow-up# 

8. Adverse event tenn(s) 

DIARRHEA 

9. Mfr.report number 
M072336 

E. Initial reporter 

DYSPEPSIA 

1. Name, IKlcl.- & phone number 

3. Occupation 
CONSOllEl\ 

4. Initial reporter also 
sent report to FDA 

Qyes 0 no ~ unk 
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- ~Bristol-Myers Squibb Company 
MED WA Tc:fri7' '"'"'"'""'" .,_, '""""" M072363 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. ~ Adverse eY<lnt and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all !hat apply) D disability 

0 death O congenital anomaly 

0 life-lhreatening 

0 hospitalization~nitial or prolonged 
D P9e~~e~e~ttf~:~~rii~~QJ 
O other. 

3. Date of 
event 10/07/97 

4. Dateof 
this report 01/21/98 

5. Describe event or problem 
PHAJIMACIST REPOR'l'EI> 'l'HAT A 68-Yl!:AR-OLD MALE PATIENT 

AS NOTED TO HAVE ELEVATED LEVELS OF SEROM GLOTAMIC 

OXALOACETIC 'l'RANSAMINASE (SGO'l') AND SEROM GLOTAMIC 

Pnt.UVIC 'l'RANSAMINASE (SGP'l') Ll!!V!:LS, AS WELL AS 

INCltl!!ASED LACTIC DEJlYDROGDilASE (LDH), AND BILIROBIN 

LEVELS DORING GLO'COPHAGE (METFORMIN HCL) THERAPY. THE 

ONSET DA'l'E OF Tm: EVENTS WAS REPORTED AS OCTOBER 7, 1997. 

SGO'l' AND SGP'l' LEVELS Wl!!JU': REPORTED AS "EX'l'REMELY HIGH" AND 

LDH AND BILIRO'BIN LEV1!:L WERE N'O'l'ED ONLY AS •INCREASED•; 

SPECIFIC VALO'ES WERE N0'1' REPORTED. GLO'COPHAGE 500 MG 

'!'WICE DAILY WAS STARTED IN AO'GO'ST, 1997, ("A COO'PLE OF 

ON'l'HS") PRIOR TO THl!: EVENT FOR '1'HE 'l'RJCA'l'MER'l' OF TYPE II 

MELLITO'S. AS 01" OCTOBER 8, 1997, '1'HE PATIENT 

S ON GLO'COPHAGE '1'HERAPY. 

6. Relevant tests/laboratory data 
SGO'l' ELZVJ>.'l'EI> 

10/07/97 
SGP'l' ELZVJ>.'l'EI> 

10/07/97 
LDH :INCREASED 

10/07 /97 
BILIRO'BIN INCREASED 

10/07/97 

7. Other relevant history, including preexisting medical conditions 
GOITER 

IDA 
Facsimile Form 3SOOA 

Submlsslorl of • noport does not constituta an 

lldmiSsion lllM medical personnel, userfac:ility, 
distributor, manufacturer or product caused or 
contributecl to the event. 

UF /Dis1 report # 

C. Suspect medication(s) 

1. Name 
#1. GLO'COPHAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency & route used 

11. 500 MG 
BID ORAL 

11. 08/00/97-0NK 
CONTINO'ING 2 MONTHS 

4. Diagnosis for use 

11. DIABE'l'ES MELLITO'S TYPE II 

6. Lot# 
#1. m: 

7. Exp.date 

#1.m 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no IBJ doesn't 
#1 apoly 

D D D doesn't 
yes no apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no IBJ doesn1 
1-9 ..... N .. D .. C-#---------'---------~ #1 apply 

NO'l' REPOR'l'EI> 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
SYNTHROID 

DIABETA 

'G. All manufacturers 
1. Contact office • name/address 
HEIDE CO'NN"l:NG, B.S. 

BRISTOL-MYERS SQO'IBB 

WORLDWl:DE SAF!:'1'Y re SO'RV!:ILLANCE 

MAIL LOCATION D23-07 

P.0.BOX 4000 

PRINC'ETON,lllEW JERSEY 08543-4000 

4. Date received by manufacturer 
10/08/97 

6. If IND, protocol t 

NA 

7. Type of report 
(check all !hat apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

D consumer 

~ health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-d•y D 15-day 

0 10-<lay IBJ periodic 
8. Adverse event term(s) 

LIVER l"O'NC ABNORM 

IBJ Initial 0 follow-up# 

9. Mfr .report number 
M072363 

LDB INC 

BILIROBINEM 

1. Name, address & phoml number 

2. Health professional? 

IBJ yes 0 no 

3. Occupation 
PHAJIMACIST 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no [!] unk 
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MED WA TC~ Ph.-•tio•Ro'<MOhlmtiMO 

Mfr report# M072386 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 

2. Outcomes attributed to adverse event 
(check all that apply) D diSability 

D death D congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~m~~e~ttf~0a~~ri~Sl~~ o other: 

3. Dateol 
event NI 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

SB-YEAR-OLD l"!!MAL!! CONSUMER REPORTED THAT SHE Dl!:V!!l.OPED 

GAS, CRAMPS AND A TERR.IBLE TASTE IN m:ll MOU'l'K WHILE TAKING 

GLUCOPBAGE (METFORMIN BCL) 500 MG BID FOR TlU!:A'l'MEN'l' OF 

DIABETES MELLITUS. EXAc:T 'l'B!!RAPY DATES WERE NOT PROVIDED; 

TH!!JlAPY DURATION WAS REPORTED AS TEN DAYS. THE 

PATI!!N'l''S MEDICAL HISTORY INCLUDED EDEMA AND GOUT. THE 

OV!! EVENTS STARTED AT THE TXM!! GLUCOl?HAGE Tm:llAl?Y WAS 

INITIATED. ADDITIONAL INFORMATION WAS REQUESTED. 

6. Relevant tests/laboratory date 
um: 

7. Other relevant history, including preexisting medical conditions 
GOUT 

EDEMA 

JFDA 
Facsimile Form 3SOOA 

Submission of a report does not constitute an 

admission - medical personnel, .-r lacility, 
dislributor, manUfacturet or product caused or 
contributed to the went 

UF/Dlst report# 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPBAGE TABS 500 MG 

2. Dose, frequency & route used 
11. 500 MG 

BID ORAL 

4. ~sforuse 

#1. DIABETES MELLITUS 

6. Lou 
#1. NI 

7. Exp.date 
#1. NI 

3. Therapy dates 
tl. um: 
10 DAYS 

5. Event abated after use 
stopped or dose reduced 

D yes D no l!J doesni 
#1 apply 

D D D doesn1 
yes no apply 

8. Event reappeared after 
reintroduction 

D yes D no l!J doesn·t 1-9-. _N_D_C-,---------'-----------1 #1 apply 

NOT RJ!PORTED D yes D no D doesn't 
apply 

10. Concomitant medical products 
SYNTBROID 

PR!!MPRO 

SPIRONOLACTON!! 

ALLOPORINOL 

G. All manufacturers 
1. Contact office • name/address 

HEIDE CtJNNING, B.S. 

BRIS't'OL-MYDS SQUIBB 

WOIU.DWl:DE SAFETY &: SURVEILLANCE 

MAIL LOCATION D23-07 

l?.O.BOX 4000 

PRINCETON,Nl!:W Jl!:RS!!Y 08543-4000 

4. Date receiYOd by manufacturer 
10/13/97 

6. If IND, protocol# 
w. 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

l!J consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-day D 15-day 

D , 0-day 1!J periodic 

l!J Initial 0 follow-up# 

8. Adverse event tenn(s) 
FLATUL 

2. - ptOfessional? 

Dyes l!J no 

PAIN 

TASTE P!:R.V!!RS 

3. Occupation 
CO!lStlMER 

4. Initial reporter alsc 
sent report to FDA 

Dyes D no IKJ unk 
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MED WA TC:iF" PhMm="""'.""""'"'""" M072393 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

.. -

1. (!] Adverse event and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 lite-threatening 

0 hospitalization-initial or prolonged 
D ~~~"~m'r~9a~~~g,~gJ 
D other: 

3. Date of 
event 

5. Describe event or problem 

4. Daleo! 
this report 01/21/98 

FEMALE CONStJMER (AGE NOT SPECIFIED) REPORTED THAT SHE 

t>EVELOPED JlEt>, ITCHY SXIN tlNI>EJl THE AREA WllEJlE THE 

CLIMEJlA (ESTJlAt>IOL) PATCH WAS APPLIED, WHILE TAXING 

GLUCOPHAGE (METFORMIN HCL) 500 MG TIX> FOR TREATMENT 

OF NON-INSUX.IN t>EPENt>EN'l' t>IABETES. EXACT THERAPY OATES 

FOR GLUCOPHAGE WERE NOT PROVIt>ED: THERAPY t>UJlATION WAS 

PORTED AS ONE Yl!:AJl. THE PATIENT WAS CONCOMITANTLY 

TAXING ESTJlOPIPATE 0.625 MG ANt> GLUCOTJlOL (GLIPIZit>E). 

PA'l'IEN'l' NOTED THA'l' SINCE S'l'AJl'l'ING GLUCOPHAGE, 'l'HE 

OF SltIN tlNI>EJlNEA'l'H THE CLIMARA PA'l'CH HAS BECOME JlED 

ITCHY. THE S'l'A'l'US OF GLUCOPHAGE Alllt> CLIMARA THERAPIES, 

'l'HE OUTCOME OF THE EVEN'l' WAS NOT JtEPORTEt>. 

6. Relevant tests/laboratory data 
om: 

7. Other retewnt history, including preexisting medical conditions 
om: 

IDA 
Facsilnilll Form 3500A 

Submission of a report does not constitute an 

admission that medical personnel, user facility, 
distributor, manu1ac:1u- or produCt caused or 
contributed ID the ._,t. 

UF/Disl report# 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE 'l'ABS 500 MG 

#2. CLIMAJlA 

3. Therapy dates 2. Dose, frequency & route used 
#1. 500 MG 

'l'ID ORAL 
il. 00/00/96-UNX 
1 Yl!:AJlS 

#2. #2. m: 

4. Diagnosis for use 
#1. NON-INSULIN-t>EPENt>ENT t>IABETES 

#2. UNX 

6. Loi# 
#1. m: 

#2. m: 

9. NOC# 
NO'l' REPORTED 

7. Exp.date 
#1. NI 

#2. m: 

10. Concomitant medical products 
GLUCOTJlOL 

ES'l'JlOPIPA'l'E 

, G. All manufacturers 
1. Contact office· name/address 
HEit>E CUNNING, B.S. 

J!JlISTOL-MYEJlS SQUIBB 

WOJlLDWit>E SAn:'rY lit SURVEILI.ANCE 

MAIL LOCATION t>23-07 

P.O.BOX 4000 

PRINCE'l'ON,N!:W JERSEY 08543-4000 

5. 4. Date niceived by rnanufllctwwr 
10/13/97 (A)NDA# .ll:..lll. 

6. If IND, protocol t 
D 

7. Type of report 
(check all that apply) 

IND# 

PLA# 

pr&-1938 

OTC 
product 

D yes 

D yes 

5. Event abated after use 
stopped cx dose reduced 

0 yes 0 no (!] doesn1 
#1 apply 

D D IV1 doesn't 
yes no ~apply 

8. Event reappeared after 
reintroduction 

yes D no (!] doesn1 
apply 

0 yes 0 no (!] doesni 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literature 

[!] consumer 

0 health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D 10-day 1!J periodic 

(!] Initial 0 follow-up# 

8. Adverse event tenn(s) 

RASH 

9. Mfr.report number 
M072393 

2. - professionml? 

0 yes (!]no 

PRUJlI'l'US 

3. Occupation 
CONSUMER 

4. Initial reporter also 
sent "'P«t to FDA 

0 yes 0 no (!] unk 
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Mfr report# 

Uf/Dist report# 

M072394 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or 

2. Outcomes attributed to adverse event 
(check all that apply) D disability 

D death O congenital anomaly 

D life-threatening 

D hospitalization4nitial or prolonged 
D ~~~9n~~tr:p9a7~~~':r:~J 
D other. 

3. Dateof 
event 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

64-YJ!:AR-OLI> FEMALl!l CON'St!MEll ltEPO:R'l'EI> '!'BAT SHE DEVELOPED 

CHEST PAIN, MUSCOX.OSXEL!:TAL PAIN, DIARRHEA AND 

LIGH'l'llEADEDNESS WHILE TAltING GLOCOPHAGE (ME'l'!'ORMIN HCL) 

850 MG TID FO:R 'l'REA'l'Ml!!N'l' OF NON-INSULIN DEPENDEN'l' DIAl!!:'l'!:S. 

EXAC'1' TJIE:RAPY DA'l'ES FO:R GLt1COPHAGE WERE NOT P:ROVXDED; 

DURATION WAS llEPO:R'l'ED AS ONE YEAR. THE PATIEN'l''S 

INCLUDED HYPERTENSION. 

1997, THE Al!OVE: EVENTS ARE 'ONlU!:SOLVl!:D. 

AS OF OCTOBER 13, 

6. Rele1111nt tests/laboratory data 
tJNlt 

7. Other relevant history, including preexisting medical conditions 
HYPERTENSION 

IDA 
Facsimile Form 3500A 

Submission of a repwt does not constitute an 

admission -medical personnal, uaerfacility, 
distributor, manufactunlr or product.....- or 
contributed to the event. 

C. Suspect medication(s) 

1.Name 
#1. GLOCOPHAGE TAl!S 850 MG 

3. Therapy dates 2. Dose, frequency a. route used 
11. 850 MG 

TID ORAL 
il. 00/00/96-tJNlt 
1 YEARS 

4. Diagnosis for use 

#1. NON-INSOLIN-DEPENDEN'l' DIAl!E'l'ES 

6. lot# 
#1. NI 

7. Exp.date 
11. NI 

5. Event abated after use 
stopped or dose reduced 

O yes 0 no [!:] doesn't 
11 apply 

D yes 0 no 0 doesn't 
apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no [!:]doesn't 

l-9-• ...,N"'oc=-,,,.---------'---------1 i1 apply 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
GLYNASE 

INSULIN 

SYN'l'BllOID 

TENO:RMl:N 

G. All manufacturers 
1. Contact office • name/address 
HEIDE ctJNNING, B.S. 

B:RISTOL-MYE:RS SQUIBB 

WO:RLDWIDE SAFETY Ii SUR.VEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PlUNCZ'l'ON,!ll:W Jl!::RSEY 08543-4000 

4. Date received by manufacturer 
10/13/97 

6. If IND, protocol # 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

!NO# 

PLA# 

pre-1938 

OTC 
product 

ll:.lll 

D yes 

D yes 

(CONTINUED) 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

[!:] consumer 

D health 
professional 

D user facility 

D company 
representattve 

D distributor 

D other. 

D 5-day 0 15-day 

0 1Q.day l!J periodic 

[!:] Initial 0 follow-up# 

8. Advelse event term(s) 
PAIN CBEST 

9. Mfr.repwt number 
M072394 

E. Initial reporter 

PAIN 

DIAJUlHE.A 

DIZZINESS 

1. Name, add-. a.~ number 

2. HNllll prufessional? 

0 yes l!J no 

3. Occupation 
CONStlMER 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no [!:] unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

Page 2 of 3 
.A-:-?atientintormation --------- ----- -- -- --- -----

1. Patient Identifier 

In confidence 

2. Ageatlirne 
of event: 

or 

Date 
of birth: 

B. Adverse event or product problem 

3. Sex 

D1ema1e 

Dmai• 

4. Weight 

lbs 

or 

kgs 

1. D Advers•uvent ancl'or D Product problem 

2. Outcomes attributed lo adverse event 
(check all that apply) 

D death 

D lite-threatening 

D hospitalization-initial or prolonged 

D disability 

D congenital anomaly 

D ~ee~~e~tt~~cn~i,~:;J 
0 other. 

C. Suspect medication(s) 

1. Name 

2. Dose, frequency & route used 

4. Diagnosis for use 

M072394 
UF/Disl report• 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduced 

D yes D no D doesn't 
apply 

6. Loi# 7. Exp.date D D D
doesn't 

yes no apply 

3. Dateof 
event 

5. Describe event or problem 

6. Relevant tests/laboratory data 

4. Date of 
this report 

7. Other relevant history, including -listing medical conditions 

IDA 
Facsimile Form 3SOOA 

SUbmission of a report - not constitute ., 

admission - medical personnel, user facility, 
distributor, manufacturer or product C8U9IKI or 
contributed to the evenL 

9. NOC# 

10. Concomitant medical products 
MOTRJ:N 

NORVASC 

Nl:'l'ROSTAT 

VASOTEC 

I G. All manufacturers 
1. Contact office • name/address 

4. Date received by manufacturer 

6. HIND, protocol• 

7. Typeofreport 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 D yes 

OTC 
D yes product 

8. Event reappeared after 
reintroduction 

D yes D no D doesn't 
apply 

D yes D no D doesn't 
apply 

(CONTINUED) 

2. Phone number 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

0 distributor 

D other: 

D 5-<l•Y D 1 s.oay 

O 10-<lay D periodic 
8. Adverse event term(s) 

D Initial D follow-up# 

9. Mfr .report number 

E. Initial reporter 

2. - professional? 

Dyes Ono 
3. Occupation 4. Initial reponer also 

sent report to FDA 

Dyes D no D Ul'lk 
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TIIE FDA MEDICAL PROOUCl"S REPORTING PROGRAM 

Page 3 of 3 

1. Patient Identifier 2. Age at time 3. Sex 4. Weight 
of went 

or 
oremaJe lbs 

Data 
of birth: 

D male 
or 

kgs In confidence 

B. Adverse event or product problem 

1. 0Adverseewnt and/or D Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 

D c1eath 

D life-threatening 

D hospitali:zation-initial or prolonged 

D disability 

D congenital anomaly 

D reQuired intervention to Drevent 
petmanent ompaument/damage 

D other. 

C. Suspect medication(s) 

1.Name 

2. Dose, frequency & route used 

4. Diagnosis for use 

M072394 
UF!Dlst report I 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduced 

D yes D no 0 doesn't 
apply 

6. Lot# 7. Exp.data D yes 0 no 0 doesn·t 
apply 

3. Data of 
event 

5. Describe event or problem 

6. Relevant testsllabontory data 

4. Dateof 
this repon 

7. OtlMr retevant history, including pnellisling medical conclitions 

IDA 
F.....unire Form 3500A 

Submiaaion al a report does not constitute an 
admission that ,_ical personnM, user facility, 
distributor, manufac:tunr or product caused or 
contributed to the ._,L 

9. NOC# 

1 o. Concomitant medical producls 
J:MDtJR 

ZANTAC 

G. All manufacturers 
1. Contact office • nametaddniss 

4. Date received by manufacturer 

6. If IND, protocol I 

7. Type of report 
(check all that apply) 

D 5-day D 15-day 

D 10-day D periodic 

D Initial D folJow..op# 

9. Mfr.report number 

E. Initial reporter 
1. Name, address & pllOM ~ 

APP 

2. Health protessional? 

Dyes Ono 

5. 
(A)NDA# 

IND# 

PlA# 

pre-1938 D yes 

OTC D yes product 

8. Event raappeared after 
reintroduction 

D yes 0 no 0 doesn1 
apply 

0 yes D no D doesn't 
apply 

2. Phone number 

3. Report source 
( checi< all that apply) 

D foreign 

D study 

D literature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D Other. 

8. Adverse 9Yentterm(S) 

4. Initial reporter also 
sent niport to FDA 

Dyes D no D unk 
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MED WA TC~ ...,.,,,,,,i<'1R=hlMtiM< 

Mfr report# M072451 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or 

2. OUICOJMS attributed to adverse event 
(check all that apply) D disability 

D death D congenital anomaly 

0 life-threatening 

D hOspitalization-initiaJ or prolOnged 
D ~e~~~tr~~~ig~~ 
0 other: 

3. Date of 
event 00/00/97 

4. Date of 
this report 01/21/98 

5. Describe event Of" problem 
70-YEAR-OLD FEMALE CONSUMER REPORTED 'l'BA'l' SHE "D:ID NO'l' 

"WELL", W:I'l'B SYMPTOMS :INC:X.tJD:ING J:NCRl!:ASED HtlNGER, 

GLOCOPHAGI!! 

(METPORM:IN BC:X.) 1000 MG B:ID POR 'l'REA'l'MEN'l' OP NON-:INSOL:IN 

EPENDEN'l' D:IABE'l'ES HELL:I'l'OS. EXACT 'l'URAPY DA'l'ES WERE 

'l'HER.APY DORAT:ION POR GLOCOPHAGI!! WAS 

PROX:IMA'l'ELY s:rx MONTHS. THE PATIENT STOPPED GLOCOPHAGE 

AND STATED 'l'BA'l' SHE "PELT BE'l"l'ER. • :IT 

:IP SHE RESUMED GLOCOPHAGI!! 'l'URAPY; 

HOWEVER, 'l'BE SYMPTOMS WERE PERS:IST:ING AS OP OCTOBER 14, 

1997. 

6. Relevant lestsilaboratOf"Y data 
mm: 

7. Other relevant history, including preexisting medical conditions 
mm: 

lFDA submission of • report - not constitute .., 
admission - medicail personnel, usetfllcility, 
distributor, manufacturer or product cauud Of" 

contribut9d to the event. 

UF/Dlst report# 

C. Suspect medication(s) 

1.Name 
#1. GLOCOPHAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency & route Used 

#1. 1000 MG 
B:ID ORAL 

#1. 00/00/97-mm: 
6 MON'l'BS 

4. Diagnosis fOf" use 

#1. NON-:INSOL:IN-DEPENDEN'l' D:IABE'l'ES 

6. Lot# 
#1. m 

9. NDCt 
NOT REPORTED 

7. Exp.date 
#1. NI 

10. Concomitant medic.I products 
GLYNASE 

AX:ID 

SYN'l'BRO:ID 

PR:IN:IV:IL 

G. All manufacturers 
1. Contact office • name/address 
BE:IDE c:mot.ING, B.S. 

BRISTOL-MYERS SQO:IBB 

WORLDWIDE SA!'B'1'Y t. SORVE:ILLANCE 

MA:IL LOCATION D23-07 

P.O.BOX 4000 

PR:INCB'l'ON,NBW JBRSB'Y 08543-4000 

4. Date received by manufacturer 
10/14197 

6. II IND, protocol# 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2..0.:::lll 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

JXl yes 0 no D doesn1 
#1 L:..I apply 

D yes 0 no 0 doesn1 
apply 

8. Event reappeared after 
reintroduction 

O y•sOno 
#1 

IKJ doesn't 
apply 

0 yesO no 
odoesn1 

apply 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

!Kl eon.sumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-day D 15-day 

D 1 ().day !Kl periodic 

IKJ Initial 0 folloW-op# 

B. Adverse event term(s) 

APPE'l':I'l'E DIC 

9. Mir.report number 
M072451 

1. Name, addtas & phone nu-

2.Health~? 

0 yes [!]no 

3. Occupation 
CONSOllBR 

4. Initial re_,.,r also 
sent report to FDA 

0 yes 0 no [!] unk 
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MED WA TC~ ---"-lR=&WtiM< 

Mfr report# M072473 

TiiE FDA MEDICAL PRODUCI"S REPORTING PROGRAM 

1. Patient Identifier 

In confidence 

1. I!] Adverse event and' or 

2. Outcomes attributed to adverse •vent 
(check all that apply) 

D death 

0 life·threatening 

0 hospitalization-initial or prolonged 

3. Dal9 of 
went NI 

5. 

0 disability 

O congenital anomaly 

D ~~~~e~ttrrri'P8a7~J~~~:~ o other. 

4. Dateof 
this report 01/21/98 

N0'1' REPORTED, D!:VELOPED SEVDE 

GASTROIN'l'l!:STIHAL UPSET WBIL!: TAJUNG GLUCOPHAGE (METFORMJ:N 

DA:ILY DOSAGE AND THERAPY DATES FOR GLUCOPHAGE 

N0'1' PROV:IDED. THE PATIENT'S MEDICAL HISTORY :INCLUDED 

THE DURATION OF 

WAS FOUR DAYS. NO FURTHER DETAILS 

REPORTED. 

6. Relevant testsllabonlt"'Y data 
tlNK 

7. Othw relevant history, Including preexisting medical ..-itions 
CELIAC DISEASE 

IDA 
Facsimil& Form 3500A 

SubmisSion of • report - not constitut6 M 

lOdmission - mediClll p&rsonnel, userf1ocility, 
distributor, """"ut.cturer or product calS6d or 
con~ lo the wenL 

C. Suspect medication(s) 

1.N-
#1. GLUCOPHAGE TABS 

2. Dose, 1nquency • route used 
jl. 

ORAL 

4. Diagnosis for use 

U /Dist report • 

3. Ther3pydates 
jl. tlNK 
4 DAYS 

11. DIABETES MELLITUS 

6. Lot# 

11. NI 
7. Exp.dal9 
11. NI 

5. Event abated after use 
stopped or dose reduced 

D yes D no !!] doesn't 
#1 apply 

D D D doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

D yes D no I!] doesni 
1-9-.-N-D_C_#--------'-----------t #1 apply 

NOT REPORTED 0 yes 0 no D doesn't 
apply 

10. Concomitant medical products 
tlNK 

G. All manufacturers 
1. Contact office - name/address 
HEIDE CUNNING, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SA!'ETY Ii SURVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCE'l'ON,NEW JERSEY 08543-4000 

4. Dmerecelvedbymanufactu~r 
10/14/97 

6. If IND, protocol# 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

Pl.A# 

p19-1938 

OTC 
product 

.ll::.J..52.. 

0 yes 

0 yes 

D s.oav 0 15-day 

D 11).day 1!J periodic 

I!] Initial O follow-up# 

B. Adverse went term(s) 
DYSPEPSIA 

9. Mfr.report number 
M072473 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

0 to reign 

0 study 

0 literature 

I!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

3. Occupotion 
CONSUMElt 

4. Initial reporl9r also 
sent report lo FDA 

0 yes 0 no I!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ ...,_miO>JR==hlmtiM< 

A 
Mfr report# M072474 

THE FDA MEDICAL PRODUCTS REPORTINO PROORAM 

1. 

In confidence .. -

1. !!] Adverse event and/or Product problem 

2. OUtcomes attributed to adverse event 
(check au that apply) D disability 

D death O congenital anomaly 

0 file-threatening 

0 hospitatization~nitial or prolonged 
D ~~~~e~lr~ea'l~~&&r~;J 
D other. 

3. Date Of 
event 

5. Describe event or problem 

4. DateOf 
this report 01/21/98 

52-YE:AR-OLD MALE CONStlMER RZPORT!!I> THAT BE DEVELOPED 

LOW BAC1t PAIN WHILE TAXING GLtJ'COPHAGE (ME'l'l"ORMIN BCL) 

500 MG BID FOR 'l':REA'l'MENT OF DIABETES MELLI'l"IJS. EXACT 

THERAPY DAT!!S FOR GLUCOPHAGE WE:RB NOT PROVIDED; TBE:RAPY 

Dtr:RATION WAS :REPORTED AS THREE MONTHS. THE PHYSICIAN 

ADVISED THE PATIENT TO STOP GLUCOPHAGE, AND AFTER STOPPING 

THE DRUG, THE EVENT ABATED. GLUCOPBAGE TBERAPY WAS 

:RESTARTED, AND THE LOW BACX PAIN :RESOMED. THE CtJ1UU:N'r 

STA'l"IJS OF GLUCOPHAGE 'l'BERAPY ANI> THE OtrTCOME OF THE 

EVENT WE:RB NOT PROVIDED. THE PATIENT WAS NOT 'l'AKING ANY 

CONCOMI'l'AN'l' DRUGS. NO FO:RTBE:R DETAILS WERE :REPORTED. 

6. Relevant tests/laboratory data 
UNlt 

7. Other relevant history, including preexisting medical conditions 

UNlt 

JFDA 
Facsimile Form 3SOOA 

~of a report does noc constitut9 an 
admission - -.:al personnel, user facility, 
distributor, manufacturer or product ...-or 
ccntributed lo the -L 

UF/ !sf report t 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPBAGE TABS 500 MG 

2. Dose, frequency & route used 

#1. 500 MG 
BID ORAL 

4. Diagnosis for use 

#1. DIABETES MELLI'l"IJS 

6. Lot# 
#1. NI 

7. Exp.date 
#1. NI 

3. Therapy dates 
11. UNlt 
3 MONTHS 

S. Event abated after use 
stopped or dose reduced 

!!] yes D no D doesn't 
#1 apply 

D yes D no D doesn't 
apply 

8. Event reappeared after 
reintroduction 

!!] Y.es D no D doesn't 
~9-.~N~DC,.,,..-#--------------~-------------------t#l apply 

NOT :REPORTED D yes D no D doesn1 
apply 

10. Concomitant medical products 
NONE 

I G. All manufacturers 
1. Contact Office· name/address 
HEIDE CONNIHG, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SAFETY &: Str:RVEI~LANCE 

MAIL LOCA'l'ION D23-07 

P.O.BOX 4000 

P:RINCE'l'OH,NEW JERSEY 08543-4000 

4. Date receiV9cl by manufacturer 
10/14/97 

6. If IND, protocol # 

HA 

7. Type of report 
(check au that apply) 

5. 
(A)NOA# 

IND# 

PlA# 

pre-1938 

OTC 
product 

.2.D..:.3.ll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D loreign 

D study 

D literature 

!!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D 10-day !!] periodic 

!!] Initial 0 follow-up# 

B. Adverse event term(s) 
PAIN BACX 

9. Mfr_reportnumber 
M072474 

2.HNlth~? 

Dyes !!] no 

3. Occupation 
COHStJ'ME:R 

4. Initial reporter also 
sent report lo FOA 

0 yes D no !!] unk 
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~Bristol-Myers Squibb Company. 
MED WA TC~ -~•o&R~hh>MiW• M072513 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. Patient Identifier 

1. and/or 

2. OUtcomes attributed to adverse event 
(check all that apply) 

Product problem 

0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization~nitial or prolonged 
D ~~~~e,,d~t~~pea~~~~=~ 
O other. 

3. Dataof 
event 09/00/97 

4. Dateof 
this report 01/21/98 

5. Describe eW1nt ot problem 
67-YEAR-OLI> FEMALE CONstJMBl\ REPORTED THAT SHE DEVELOPED 

OSE.A, D:tAlUUD!A, CHILLS AND WEAIQIESS WHILE TAKING 

GLOCOPBAGE (ME'l'FORMIN HCL) 1000 MG BID FOR 'l'REA'l'Ml!:N'l' OF 

DIABETES MELLI'l'OS. EXACT 'l'BERAPY DATES WERE N0'1' PROVIDED; 

'1'BERAPY !:>ORATION WAS REPORTED AS "'l'BREE YEARS." IN MIX> TO 

LATE SEPTEMBER, 1997, THE PATIENT BEGAN TO t>EVZLOP 

THE ABOVE SYMPTOllS. SHE WAS ALSO TAKING LIPITOR 

(ATOR.V>.STATIN) FOR. BYPERCHOLESTER.OLEMIA. IN LIGHT OF BER. 

SYMPTOMS, BOTH GLOCOPBAGE AND LIPITOR. WERE STOPPED ON 

PROXIMATELY OCTOBER 5, 1997. AS OF OCTOBER. 15, 1997 

LATER.) , THE SYMPTOMS PERSIST. ONSPECIFIED BLOOt> 

PENDING. THE PATIEN'l''S MEt>ICAL HISTORY INCLOt>ES 

GY TO ZOCOR (SIMV>.STATIN) MANIFESTED BY RASH. NO 

FOR.THER DETAILS WERE REPORTED. 

6. Relevant tests/laboratory data 
tlNX 

7. OI'- relevant history, including preexisting medical conditions 
BYPER.CBOLESTER.OLDIIA 

ALLERGY ZOCOR 

IDA 
Facsimile Fonn 3SOOA 

Submission of a report does not cons- an 
admission tNt Medic.i personnel, user facility, 
distributor, mmnufacturer or product caused or 
contributed to the evenL 

C. Suspect medication(s) 

1.Name 
#1. GLOCOPBAGE TABS 500 MG 

#2. LIPITOR. 

3. Therapy dates 2. Dose, frequency & route used 

#l. 1000 MG 
BID ORAL 

11. ONX-10/05/97 
3 YEARS 

#2. 12. ONX-10/05/97 

4. Diagnosis lot use 
#1. NON-INSOLIN-t>EPENDEN'l' DIABETES 

#2. HYPER.CBOLESTEROLEMIA 

6. Lot# 
#1. m: 

#2. NI 

7. Exp.data 
#1. m: 

#2. m: 

5. Event abated after use 
stopped or dose reduced 

0 yes ~ no 0 doesni 
#1 apply 

0 lv1 O doesn't 
yes l!J no apply 

Event reappeared after 
reintroduction 

0 yes 0 no ~ doesn't 1-9-.-N-D_C_# _______ _. __________ -I #1 apply 

NOT REPORTED 0 yes 0 no ~ doesn't 
apply 

10. Concomitant medical products 
tlNX 

I G. All manufacturers 
1. Contact office • name/address 
HEIDE CONNING, B.S. 

BRISTOL-MYERS SQOIBB 

WORLDWIDE SA!'l!:TY " SORVEILI.ANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Data received by manufacturer 
10/15/97 

6. H INO, protocol • 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

D yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

0 study 

0 literature 

~ consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

D &tributor 

0 other. 

0 5-day D , 5-day 

0 1().<Jay l!:I periodic 

00 1nitial O follow-up# 

8. Adverse event term(s) 
NAOSE.A 

9. Mfr.report number 
M072513 

DL\R.RBEA 

CHILLS 

ASTBElnA 

1. N.,,,., ll<ldress & phone number 

2. HMlth pn>fessional? 

0 yes I!] no 

3. OccupMlon 
COlllstlMER. 

4. Initial reporter also 
sent report ID FDA 

Qyes 0 no ~ unk 
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~Bristol-Myers Squibb Company 
MED WATC~ -w;oru-...bi..nore 

M072622 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or 

2. outcomes attributed to adverse event 
(check all that apply) D disability 

D death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
0 required int~rve11tion to prevent 

pennanent 1mpa1rment/damage o other. 

3. Date of 
event 10/10/97 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

73-Yl:AR-OLD n:MAL!: CONSOMl!:Jl REPO:k'l'EI> THAT SEE DEVELOPED 

RASH AND I'l'CBING WHILE TAltING GLUCOPBAGE (Ml!:Tl!"ORMIN HCL) 

850 HG TID FOR 'l'REA'l'MEN'l' OF NON-INSULIN DEPENDENT DIABE'l'ES. 

EXACT THERAPY DA'l'ES WERE NO'l' PROVIDED; THERAPY DURATION WAS 

'l'WO YEAaS. CONCOMITAN'l' DRUGS INCLUI>ED GLYNASE 

(GLYBURIDE) FOR A DURATION OF !'IVE YEARS. ON OC'l'OBER 10, 

1997, THE PATIElll'l' DEVELOPED 'l'BE RASH AND ITCHING; AS 01!' 

OC'l'OBER 17, 1997 THE l!!VEN'1' IS ONRESOLVEI>. 

6. Relevant tests/laboratory data 
t1NK 

7. OtMr relevant history, including preel<isting medical conditions 
t1NK 

FDA 
Facsimile Form 3SOOA 

Submission of a report does not ccnstitul9 .,, 

admission - medical personnel, ...... facility, 
disbibutor, manufacturer or procluct cau.d or 
contributed ID thll -t. 

UF/Dlslraportlt 

C. Suspect medication(s) 

1. Name 
11. GLOCOPBAGE TABS 850 MG 

3. Therapy dates 2. Dose, frequency & route used 
11. 850 HG 

TID ORAL 
11. 00/00/95-UNX 
2 YEARS 

4. Diagnosis for use 

11. HON-INSULIN-DEPENDENT DIAllE'l'ES 

6. Lot# 

11. NI 
7. Exp.date 

11. NJ: 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no ~ dOesn"t 
#1 apply 

D 0 D doesn·t 
yes no apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no l!:J doesn't 
l-9-.-N-DC--lt----------'----------1 #1 apply 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
GLYNASE 

G. All manufacturers , 
1. Contact office - name/address 
HEIDE CUNNING, B.S. 

BRIS'l'OL-Mrl!:RS SQUIBB 

WORLDWIDE SUE'1'Y Ii SURVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCZ'l'ON,llll!:W JERSEY 08543-4000 

4. Date received by manufacturer 
10/17 /97 

6. If IND, protocol It 
!Q 

7. Type of report 
(Check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

rg:j consumer 

D health 
professional 

0 user facility 

D company 
representatiVe 

0 distrtbutor 

D other: 

D 5-day 0 15-day 

0 10-day !!:! periodic 

l!:J 1nitlaJ 0 follow-up# 

8. Adverse eventtenn(s) 
RASH 

9. Mfr.report number 
H072622 

PRURI'l'US 

1. Name, -& phone number 

2. - profesaional? 

0 yes l!:J no 

3. Occupation 
CONSUMER 

4. lniti.t reporter also 
sent raport ID FDA 

0 yes 0 no l!:J unk 
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~ Bristol-Myers Squibb Company 

MED WATc:fF1-"'··='-- M072623 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

lri confidence .. -

1 . !!] Adverse event and.lor Pl'Oduct problem 

2. Outc.,.,_ attributed to adverse event 
(check all that apply) O disability 

D death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~~e~tf~8a~~~~~:Q:! o other. 

3. Data of 
event 10/13/97 

4. Data of 
this report 01/21/98 

5. Describe event or problem 
60-'!ZAR-OLD Fl!:MAL!: COHStlMER :REPOR.'l'ED '!'BAT SHE I>!:Vl!!LOPED 

IJSE.A WJIILE TAXING GLIJCOPBAGE (METPORMIH BCL) 500 MG 

POR TRl!:ATMENT OP NOH-mstn.IN DEPENDENT DIABETES 

ITIJS. THE PATIENT STARTED T.All:IHG GLIJCOPBAGE IN 

1997; THERAPY D'ORATION WAS REPORTED 

SIX MONTHS. FROM OCTOBER 13, 1997 'ONTIL OCTOBER 15, 

1997, THE PATIENT EXPERIENCED NAIJSE.A. SHE STOPPED 

GLt1COPBAG!: THERAPY OH OCTOBER 15, 1997 AND THE NAIJSEA 

:RESOLVED. 

6. Relevant tastsllabontory data 
om:: 

7. Other relevant history, inclUding preeldsting medical conditions 
om:: 

JFDA 
Facsimile Form 3500A 

S.-slon of• report - not cons1ituta an 
admisaion that -.i personnel, ..- fadlity, 
distributor, -.er or product CMIMd or 

contributad to - _,L 

UF/Dlst report I 

C. Suspect medication(s) 

1. Name 
#1. GLIJCOPBAG!: TABS 500 MG 

3. Therapy dales 2. Dose, lreqUMCy • route used 

11. 500 llG 
TID ORAL 

#1. 04/00/97-10/15/97 
6 MON'l'BS 

4. Diagnosis for use 

il. NON-IHSOLIH-DEPENI>l!!NT DIABETES 

6. Lot# 

il. NI 

9. NDCll 
NOT :REPORTED 

7. Exp.data 

#1. NI 

10. Concomitant medical products 
MICRONASE 

G. All manufacturers 
1. Contact office • name/address 
LOIJIS!: LOVAS, B.S.N. 

BRISTOL-llYERS SQOIBB 

WORLX>Wl:DB SA1"1!:'1'Y ft SIJRVEILLANCE 

MAIL LOCATION 023-07 

P.O.BOX 4000 

PRINCBTON,NEW JERSEY 08543-4000 

5. 4. Data received by manufacturer 
10/17/97 (A)NDA# .4.Q.::.l.il. 

6. If IND, protoeol 11 
NA 

7. Type of report 
(check all that apply) 

IND# 

PL.A# 

pre-1938 

OTC 
product 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

(!] yes Ono O doesn't 
#1 apply 

D yes 0 no 0 doesn't 
apply 

8. Event reappeared after 
reintroduction 

0 yesOno 
#1 

!!] doesn·t 
apply 

0 yesO no odoesn't 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D Study 

D literature 

!!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

05-<:laY D 15-<:lay 

D 10-day 00 periodic 

!!] Initial D follow-up/I 

8. Adverse event tarm(s) 

NAUSEA 

9. Mfr .report number 
11072623 

1. Name, addnoss & Dhone number 

3. Occup11tion 
CONSUMER 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no !!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ Plwm>ttw;oo!R=h!mtiMe 

Mfr report# M072653 

lliE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or D Product problem 

2. Outcomes attributed to advefse event 
(check all that apply) D disability 

D death D congenital anomaly 

D life-threatening 

D hospitalization~nitial or prolonged 
D ~~~e~ttf~8a~~~~&r~:~ 
0 other. 

3. Date of 
event m: 

5. Describe event or problem 

4. Dateof 
this report 01/21/98 

P:e:YSl:Cl:AH REPORTED VU A SALES REPRESEN'l'ATl:VE, THAT A 

PATl:EN'l' (AGE AND GENDER NOT PROV:II>El>) DEVELOPED l:lllCRE.ASEI> 

PER.SPl:RATl:ON WHl:LE TAXl:NG GI.OCOPHAGE (METP'ORMl:N HCL). 

TD PATl:EN'l' STAR.TED l!:XPER.l:ENC:r:NG THE EVENT WHEN TD 

REPORTED. 

6. Relevant testsllabondory data 
mm: 

l:NCREASEl>. NO !'Oll'l'Hl!:Jt DETAl:LS 

7. Other relevant histort, including preexisting medical conditions 
mm: 

JFDA 
Facsimile Form 3500A 

SUbmission at a report does not constitute an 
admisaion that medical personnel. uMr facifity, 
distributor, manutacturer or product caused .,.. 
contributed to the evenL 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPBAGE TABS 

2. Dose, flequency Ii route -
#1. 

ORAL 

4. Diagnosis tor use 

U /Dist report II 

3. Therapy -s 
#1. m: 

11. I>l:ABETES MEI.I.l:TUS 

6. Lot# 
#1. m: 

7. Exp.date 
11. m 

5. Event abated after use 
stopped or dose reduced 

D yes D no [!] doesn't 
ftl apply 

D yes D no D doesn't 
apply 

B. Event reappeared after 
reintroduction 

D yes D no [!] d0esn1 
t-9-• ...,N""D_C __ ll _______ ~~---------tu apply 

NOT REPORTED D yes D no D doesn't 
apply 

10. Concomitant medical products 
mm: 

G. All manufacturers 
1. Contact office • name/add"'ss 
Dl:DE CONN'l'.NG. B.S. 

BR.l:STOL-MYE:RS SQOJ:BB 

WORLI>Wl:I>E SA.n:'1'Y & SOR.VEl:I.I.ANCE 

MAl:L :LOCATl:ON :023-07 

P.O.BOX 4000 

PR.l:NCETON,Nl!:W JERSEY 08543-4000 

4. Date received by manutactu"" 
09/10/97 

6. It IND, protocol t 
n 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll:.lS.1. 

D yes 

D yes 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

D lo reign 

D study 

D literature 

D consumer 

[!] health 
professional 

D user facility 

D company 
representative 

D distributor 

D Other; 

D 5-day D , 5-day 

o 1 ().day !!J periodic 

[!] lnttial 0 follow-up# 

8. Adverse event tenn(s) 
SWEAT 

9. Mir.report number 
M072653 

E. Initial reporter 
1. Name, add-. a. phone number 

3. Occupation 
PHYSl:Cl:AN 

4. Initial reporter also 
sent report to FDA 

Dyes D no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA Tcfr1'-"""'.~' '"";00

" 
M072654 

A 
Mfr report# 

TI-IE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and' or 

2. Outcomes atbibuted to adwnre event 
(check all that apply) D disab"ity 

D ct.ath O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~~e~~tfri;a'l'~.leCQ.l 
D Other. 

3. Date of 
event NI: 

5. Describe ewnt or problem 

4. Date of 
this report 01/21/98 

PHYSICIAN REPORTED VXA A !IRISTOL-MY!:aS SQUIBB SALES 

PRESENTATIVE, THAT A FEMALE PATIENT (AGE NOT SPECIFIED) 

DEVELOPED INCREASED Ll:VER FUNCTION TESTS WHILE TAXING 

GLtJCOl!'HAGE (METFORMIN HCL). THE PATIENT WAS T.AltING 

GLUCOTROL XL CONCOMITANTLY. AFTER FOOR MON'l'aS OF TAXING 

GLUCOPHAGE, THE PATIENT DEVELOPED AN INCREASE IN Ll:VER 

ENZYMES: GGT•54, AST•54 AND ALT•91. NO FORTBl!!tt DETAILS 

REPORTED. 

6. Relevant tests/laboratory data 
AST 54 

ALT 91 

GGT 54 

7. other ...-nt history, including preexisting medical condilions 
mm: 

lFDA 
Facsimile Form 3SOOA 

SUbrnission of a report does not constitute M 

lldMission thM ~personnel, UMrfaeility, 
cllstributor, man~ or product caused or 

contributed lo the -

F/Dlslrepoltll 

C. Suspect medication(s) 

1. Harne 
#1. GLUCOPHAGE TABS 

2. Dose, frequency & route used 

11. 
3. Therapy dates 
11. mm: 

ORAL 4 MomKS 

4. Diagnosis for use 

#1. DIABETES MELLITUS 

6. Lot# 
#1. NI 

7. Exp.date 
11. NI 

9. NDC# 
NOT REPORTED 

10. Concornilant medical prOducts 
GLUCOTROL XL 

I G. All manufacturers 
1. Contact office • name/address 
HEIDE CUNNING, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SA.FETT &t SURVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,Nl!:W J1!:RSl!:Y 08543-4000 

s. 4. Date received by manufacturer 
09/25/97 (A)NDA# li:.l.ll 

6. II IND, protocol I 
NA 

7. Type of report 
( Checi< all that apply) 

IND# 

PLA# 

pr&-1938 D yes 

OTC D yes product 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no !KJ doesn't 
ll apply 

D D D doesn't 
yes no apply 

8. Event reappeared alter 
reintroduction 

0 yes 0 no !KJ doesn't 
11 apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

D consumer 

!Kl health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D l 5-day 

D 1().day !Kl periodic 

8. Advel'M event terrn(s) 
LIVER FUNC ABNORM 

!KJ Initial 0 follow-up# 

9. Mfr .report number 
M072654 

l!J yes 0 no 

3. Occupmlion 
PHYS:rCIAN 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no IKJ unk 
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~ Bristol-Myers Squibb Company 
MED WA Tci'F7 """""'"''JR''°"'"'"'"'"" M072697 

TiiE FDA MEDICAi.. PRODUCTS REPORTING PROGRAM 

2. Outcomes attributed to adverse event 
(check au that apply) 

Product problem 

0 disability 

D death D congenital anomaly 

0 life-threatening 

D hospitalization-initial or prolonged 
D ~~~~1r~9a~~ri8'~~ 
D other: 

3. Dale of 
event 10/13/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
75-YEAR-OLD FEMALE C:ONstlMER Rl!:PO!l.TEI> THAT SHE 

DEVELOPED BOtJ'l'S OF HYPOGLYCEMll "MANl:F!:STED BY SWEATING 

SHAXINESS" WHILE TAXING GLUC:OPHAGE (METFORMDl BC:L) 

GLUC:OT!l.OL (GLIPIZIDE) FO!I. TREA'l'MEN'l' OF NON-INSULIN 

DEPENDEN'l' DIABETES MELLITOS. THE PATIEN'l' BAS BEEN TAXING 

GLUC:OPHAGE 500 MG BID FO!I. ONE YEAR~ DO!l.ATION OF GLUC:OT!l.OL 

TlttltAPY WAS NOT !l.EPO!l.TED. ON OCTOl!IE!I. 13, 1997, THE PATIEN'l' 

BEGAN EXPE!l.IENC:ING THE ABOVE EVENT. SE!l.OM GLUCOSE LEVELS 

NOT P!l.OVIDED. AS OF OCTOBE!I. 20, 1997, THE 

EVENT IS tlNRESOLVEl>. 

6. Relevant tests/laboratory data 
ONK 

7. Other relevant history, including -xisting medical conditions 
ONK 

fDA 
Facsimile Form 3SOOA 

Submission of • noport does not constitute .n 
admiS&ion - IMdic:8I personnel, user hlc:ility, 
distributor, n.nutxtu- or product '*'5ed or 
contribut9clto!M._..L 

UF/Dist report# 

C. Suspect medication(s) 

1. Name 
#1. GLOC:OPHAGE TABS 500 MG 

12. GLOC:OT!l.OL 

3. Therapy dates 2. Dose, fnq"*ncy & roui. used 
11. 500 MG 

BID OJI.AL 
11. 00/00/96-0NK 
1 YEARS 

12. #2. NI 

4. Diagnosis for use 

#1. NON-INSOLIN-DEPENI>EN'l' DIABETES 

12. NON-INSULIN-DEPENDENT DIABETES 

6. Lot# 
11. NI 

#2. NI 

9. NOC# 

NOT !l.EPOR'l'ED 

7. Exp.date 

#1. NI 

#2. NI 

10. Concomitant medical products 
LAS IX 

'G. All manufacturers 
1. Contact office • Mme/address 
LOUISE LOVAS, B.S.N. 

l!l!l.ISTOL-MYE!l.S SQUIBB 

WO!l.LDWIDE SAl'Z'1'Y &: SU!l.V'ZILLANCE 

MAIL LOCATION D23-07 

P.o.Box 4000 

P!l.INCETON,NEW JE!l.S1:Y 08543-4000 

5. 4. Date received by m.nufllctu-
10/20/97 (A)NOA# .ll:.J..ll 

6. If IND, protocol # 

HA 

7. Type of report 
(check all that apply) 

IND# 

PLA# 

pre-1938 

OTC 
product 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

D yes O no [!] doesn't 
#1 apply 

D D lvl doesn't 
yes no ~ apply 

8. Event reappeared after 
reintroduction 

[!]doesn't 
apply 

[!]doesn't 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(check au that apply) 

D foreign 

D study 

D literature 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-d.ay D l 5-d.ay 

D 1 o.day [!] periodic 

a. Adverse event tenn(s) 
B:YPOGLYCEM 

[!] Initial 0 follow-up# 

9. Mfr .report number 
M072697 

1. Name, address & phone number 

2. Health professional? 

0 yes [!]no 

3. Occup.tion 
C:ONStlHER 

4. Initial reporter also 
sent report to FDA 

Dyes D no [!] unk 
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1. [!] Adverse event an cl' or 0 Product problem 

2. OutcolMS attributed to adverse event 
(check all that apply) D disability 

D death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~=e~ttf~e~~~i~~:~ 
D other: 

3. Daleo! 
event 10/19/97 

5. Describe event or problem 

4. Date ot 
this report 01/21/98 

70-YEAR-OLD FEMALJ!! CONSUMEJI. 11.EPOl\TED THAT SHE DEVJ!!LOPED 

:CAIUUIEA WH:CLE T.IUt:CNG GLOCOPHAGE (ME'l'l!"Ol\MI:N HCL) 500 MG 

:CD 1"01\ 'l'REA'l'MEN'l' 01" NON-:CNStJL:CN DEPDIDEN'l' DI:.AllE'l'l!!S. THE 

PATI:EN'l''S DORATI:ON 01" GLUCOPHAGE TBEl\APY WAS FXVE DAYS; ON 

OCTOBER 19, 1997 SHE DEVJ!!LOPED THE ABOVE El/DIT. CONCOMl:T 

DRUGS :CNCLODED ZAN'l'AC (RANI:T:CD:CNE) AND ZESTlUL (LI:SI:NOPR:CL). 

0 FURTHER DETAI:LS WERE REPORTED. 

6, Relevant tesls/laboratory data 
tlNK 

7. Other NieYant history, including preexisting medical conditions 
tlNK 

IDA 
Facsimile Fonn 3500A 

Submission al a report does not conslitvta an 
admission that llledical personnel, user facility, 
distributor, manut.ctunr or product-.! or 
_,tribullod to Iha_ .. 

U /Distrepo1U 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPHAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency A route used 
#1. 500 MG 

T:CD ORAL 
11. 10/00/97-0NX 
5 DAYS 

4. Diagnosis for use 

#1. NON-:CNSl1LIN-DEPENl>EN'l' D:t.ABE'l'l!!S 

6. Lot# 
#1. NI: 

7. Exp.date 
#1. NI: 

5. Event abated after use 
stopped or dose reduced 

0 yes O no [!] doesn1 
#1 apply 

D D D doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no [!]doesn't 
1-9-_°"'N""D'""C,.__#-------~----------1 #1 apply 

NO'l' 11.EPOl\TED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
ZAN'l'AC 

ZESTRI:L 

G. All manufacturers 
1. Contact office • name/address 
LOO:CSE LO~, B.S.N. 

BR:CSTOL-MY!:RS SQO:CBB 

WORLDW:CDE SA1"E'l'Y & SORVl!::CLLANCE 

MllL LOCATI:ON D23-07 

P.O.BOX 4000 

PR:CNCETON,NEW JERSEY 08543-4000 

4. Date received by manufaetuNr 
10/20/97 

6. If IND, protocol t 
NA 

7, Type of report 
(Cheek all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2.Q.:Jll 

D yes 

D yes 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

[!] consumer 

D health 
professional 

D user facility 

D company 
representanve 

D distributor 

D other: 

D 5-day D 15-day 

D 1 o-<lay [!] periodic 

8. Adverse event term(s) 
D:CA:lllUIEA 

[!] Initial 0 follow-up# 

9. Mfr .report number 
M072698 

E. Initial reporter 
1. Name, address A~....-

2. Health~? 

0 yes [!]no 

3. Occupation 
CONStJMElt 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no [!] unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!} Adverse event and.'or 

2. outcomes attributed to - event 
(cheek all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~'!t~~~eWt'~~p8a=~~&{~:~ 
O other. 

3. Dal9of 
event 10/03/97 

4. Dateof 
this report 01/21/98 

5. Describe event or problem 
PKYSICIAH REPORTJU> THAT A 48-YJ!:AR-OLD !'EMALE PATIEN'I' 

EXPERIENCEI> A POSSIBLE DR'O'G INTERACTION CBARACT!:lUZl!!D 

BY TWO EPISODES or HYPOGLYCEMIA WHILE TAP::tNG GL'O'COPHJl.GE 

(METFORMIN !ICL) :t.ND ERYTHltOMYCIN THERAPIES. GL'O'COPHJl.GE 

THERAPY WAS STAR.'l'ltD IN SEP'rl!:MBER, 1997 FOR THE 

TMEN'l' OF 'l'YPE II DIABETES MELI.ITO'S. GL'O'COPHJl.GE 

DOSAGE AT THE TIME or THE EVENTS WAS 1000 MG IN THE 

NIGHT. ERYT!lltOMYCIN (DOSAGE NOT 

THERAPY WAS STARTED ON APPROXIMATELY OCTOBER 

ON OCTOBER 3, 

DEVICE SHOWED A GL'O'COSE LEVEL OF 

SHE ATE :t.ND HER snll'TOMS RESOLVED; 

0 F'O'RT!IER TREATMEN'l' WAS NECESSAllY. ERYTB:ROMYCIN 

THERAPY WAS DISCONTINt!ED ON AH 'O'NSPECIFIED DATE AND 

GL'O'COPHJl.GE THERAPY WAS CONT:tN'O'ED. ERYT!lltOMYCIN THERAPY 

6. Relevant tests/laboratory data 
SERtJM GL'O'COSE 50 

10/03/97 
SERtJM GL'O'COSE 41 

10/16/97 
SERtJM GL'O'COSE 120 

10/16/97 

(CONTINUED) 

7. Other relevant history, inclllding preexisting medical conditions 
OBESITY 

IDA 
Facsimile form 3SOOA 

~of a NpOlt does not constitute an 

llclmission !Mt medical personnel, user facility, 
distributor,~ or product eMISed or 
contributild ID the evenL 

UF/Dist report I 

C. Suspect medication(s) 

1. Name 
#1. GL'O'COPHJl.GE TABS 500 MG ·-
#2 • ERYTBROMYCIN 

3. Therapy dates 2. Dosa, tNquency & route used 
#1. 1500 MG 

QD ORAL 
#1. 09/16/97-UNK 
CONTINUING 

#2. #2. 10/02/97-10/03/97 

4. Diagnosis for use 

#1. DIABETES MELLIT'O'S TYPE II 

#2. um: 

6. Lou 
#1. 

#2. NI 

7. Exp.data 
#1. NI 

#2. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no [!} doesn't 
#1 apply 

l'V1 O 0 doesn't L!J yes no apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no [!} doesn1 
l-9-.""'N".":DC,...,....#--------L---------1#1 apply 

NOT REPORTED [!} yes 0 no 0 doesn't 
apply 

1 O. Concomitant medical produC1S 
IMD'O'R 

LOPRESSOR 

RISPERDAL 

ZOLOFT 

1 G. All manufacturers 
1. Contact office • name/address 
HEIDE CtlNNING, B. S. 

BRISTOL-MYERS SQ'O'IBB 

WORLDWIDE SAFETY & S'O'RVEILLAHCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCE'l'ON,NEW Jl!:RSEY 08543-4000 

4. Date received by manufacturer 
10/17/97 

6. H IND, protocol I 

NA 

7. Type of report 
( checi< all that apply) 

0 5-day 0 15-daY 

0 1 tH!ay [!} periodic 

[!) Initial 0 follow-up# 

9. Mfr.report number 
M072703 

1. Natne, llddrus & phone number 

,_ 

5. 
(A)NDA# ll.:.lll 

IND# 

PLA# 

pre-1938 D yes 

OTC D yes product 

8. Adverse event tann(s) 
KYPOGLYCEM 

DR'O'G INTERACTION 

2. Phone nu~ 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literature 

0 consumer 

[!] health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 Olhe~ 

2. - professional? 

l!J yes 0 no 

3. Occupation 
PHYSICIAN 

4. Initial reporler also 
sent report to FDA 

0 yes 0 no [!} unk 
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Page 2 of 3 
A.Patient information ___ -- --------- - - -- -- -- - - ---

1. Patient Identifier 2. Age at lime 3. Sex 4. Weight 

Ofemale lbs of event 
or 

Qma1e 
or 

kgs 
Date 
of birth: In confidence 

B. Adverse event or product problem 

1. 0 Adverse event and' or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 

0 death 

0 life-threatening 

0 hospitalization-initial or prolonged 

D disability 

O congenital anomaly 

D ~e=~ttr~a1~~i~~:~ 
0 other: 

C. Suspect medication(s) 

1. Name 

4. Diagnosis few use 

M072703 

3. Therapy dates 

5. Event abated alter use 
stopped or dose reduced 

0 yes 0 no 0 doesn't 
apply 

6. Lott 7. Exp.date 0 0 O doesn't 
yes no apply 

3. Date of 
event 

5. Describe event cw problem 

4. Date of 
this r9IJOl1 

AS RESTARTED ON OC'l'OBElt 15, 1997. ON OCTOBER 16, 

1997, '1'BE PATJ:EN'l' AGA.tN l!:DERJ:ENCZD MOlWJ:NG 

HY1'0GLYCEMXA Wl:'l'B A BLOOD GLUCOSE LEVEL OF 41. '1'BE 

PATl:l!:N'r'S GLUCOSE Ll!!VEL ROSE '1'0 120 AF'1'E:R T.1Ut%NG ORANGE 

JU'ICE; NO !'Ull'l'llltJl 'l'JU!!A'l'MEN'l' WAS NECESSARY. BO'l'H 

GLUCOPHAGE AND ERY'l'llROMrCJ:N '1'HERAPY Wl!:JIE CON'l'l:NUED. 

THE PATJ:EN'l' DENXll:D ca:ANGES J:N Dl:E'l'ARY Dl'l'JUC!: OR 

CTJ:Vl:'l'Y LEVELS AT '1'BE TJ:ME OF TD EVDl'l'S. AS OF 

OCTOBER 23, 1997, THE PATJ:EN'l' HAS REPORTED NO 

Dl:TJ:ONAL EPJ:SOllES OF HYPOGLYCEMJ:A. 'l'lm PB:l!'Sl:CJ:AN 

STATED THAT HE •BJ!:Ll:EVES GLUCOPHAGE Dl:D N0'1' CAUSE '1'BE 

HYPOGLYc:Da:A AND SUSPECTS ERY'l'HllOMrCJ:N• 'l'HERJU'Y. 

J:NCL'CIDEI> J:MDtJR (J:SOSORBJ:DE 

FOOR. T:tMES DULY, LOPRESSOR (ME'l'OPROLOL 

MG TWJ:CE PA:tLY, lUSPl!:RDAL (lUSPERJ:DONE) , 

ZOLOF'l' (SER'l'R.ALINZ HCL) 'l'HERAPJ:ES. MEJ>l:CAL Hl:S'l'ORY 

( CON'l'l:NOED) 

6. Relevant tests/laboratory data 

7. OU- releYant history, inc:IUding prwxisting medical conditions 

IDA 
Facsimile Form 3500A 

Submission al • report - not constitute ... 
admission that medical ~ user facility, 
distributcw, """'ufactulV .... product CMIMd .... 
con_ to theevenL 

9. NDCt 

1 O. Concomitant medical products 

, G. All manufacturers 
1. Contact office • name/address 

4. Date received by manutacturer 

6. If IND, ptOtocol t 

7. Typeofreport 
(check all that apply) 

D 5-day D 15-dav 

0 10-day 0 periodic 

D Initial D follOW-<Jp# 

9. Mir .report number 

E. Initial reporter 

2. HMltll professional? 

Qyes Ono 

5. 
(A)NDA # 

INDI! 

Pl.A# 

pre-1938 0 yes 

OTC 0 yes product 

B. Event reappeared alter 
reintroduction 

0 yes 0 no 0 doesn't 
apply 

0 yes D no 0 doesn't 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

D foreign 

0 study 

0 literature 

D consumer 

0 heatth 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other: 

8. Adverse event tenn(s) 

4. Initial ~r also 
sent report to FDA 

Dyes 0 no 0 unk 
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1. Patient Identifier 2. Ageatlime 3. Sex 
of event 

Otemale 
or 

Dale Omale 
In confidence of birth: 

B. Adverse event or product problem 

1. 0 Adverse event ancVor 0 
2. Outcomes attributed to adverse event 

(check all that apply) 

0 death 

Product problem 

0 disability 

O congenital anomaly 

Page 3 of 3 

C. Suspect medication(s) 

4. Weight 1. Name 

lbs 

or 

kgs 
2. Dose, fniquency & route used 

4. Diagnosis for use 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~~,,de~tr~e~~~~g~:~ 

3. Dale of 
event 

5. Describe event or problem 
INCLODED OBESITY. 

o other. 

4. Date of 
!his report 

6. Lou 

9. NOC# 

M072703 
UF/Dist report• 

3. Therapy dales 

7. Exp.dale 

5. Event abated after use 
stopped or dose reduced 

D yes D no D doesn't 
apply 

D 
yes D no 0 doesn't 

apply 

8. Event reappeared after 
reintroduction 

D yes D no 0 doesn•t 
apply 

D yes D no 0 doesn't 
apply 

10. Concomimnt medical products 

SUPPLEMENTAL IlllFORMA'l'ION WAS Rl!!CEJ:VZD FROM '1'HE 'l'RU'l'ING 

PHYSICIAN ON NOVEMBl!::R 14, 1997. I'l' WAS Rl!!POR'l'ED 'l'J!A'l' 

'l'HE PA'l'Il!:N'l' S'l'AR'l'ED 'l'AXING GLOCOPBAGE ON SEl"l'EHBI!:R 16, 

1997. HER WEIGHT WAS NOTED 'l'O BE 330 POtlNI>S. HE 

STA'l'l!:D 'l'BA'l' l!::RY'l'HROMYCIN 'l'HERAPY WAS S'l'OPPED ON OC'l'OBI!:R 

3, 1997. 'l'JU: DROG WAS Rl!!IN'l'RODOCED ON OC'l'OBl!::R 15, 1997 

'l'HE B:YPOGLYCEMIA llAPPJ!:AlU!:D. StJ!ISEQm:N'l'LY, '1'B'.E 

OGLYC!:MIA DID RESOLVE; HOWEVER, 'l'HE S'l'A'l'OS OF 

ERY'l'llROMYCIN 'l'm::RAPY WAS NO'l' PROVXDED. GLOCOPBAGE 

THERAPY CON'l'IN'O'ES. NO l!'OR'l'llER DE'l'AILS WERl!: Rl!!POR'l'ED. 

6. Relevant tes1sllaboratory dam 

7. Other releYllnt history, including -l<isling medical conditions 

JFDA 
Facsimile Form 3500A 

Sllbmission of• ._i - not c-en 
-.ission - meclic91 personnel, user facility, 
distributor, manufKt\lrer « procl\lcl CMllled « 
contributed to the -

G. All manufacturers 
1. Con1act office • name/address 

4. Date receiWld by rnanutacturer 

6. If IND, protocol # 

7. Type of report 
(check all that apply) 

D 5-day D lS-day 

D 10-day D periodic 

0 Initial 0 foUow-up# 

9. Mfr.report number 

E. Initial reporter 

2.-~? 

Dyes Ono 

2. Phone number 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

D consurner 

D health 
5. professional 
(A)NDA# 

D user facility 

IND# D company 
representative 

PLA# 
D distributor 

pre-1938 D yes D Other. 

OTC 
D yes product 

8. Adverse event tenn(s) 

4. Initial reporter also 
sent report lo FOA 

Dyes 0 no 0 unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. I!] Adverse event and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 0 disability 

D c1ea1h D congenital anomaly 

0 lite-lhreatening 

0 hospitalization-initial or prolonged 
D ~=~'f~a7~~~s.:::iv:Q'J 
D other: 

3. Dale of 
event 08/00/97 

4. Dale of 
this report 01/21/98 

5. Describe event or problem 
74-YEAR-OLD FEMALE CONSOM:Elt Jt:&PORTED THAT SHE DEVELOPED 

OSU, VOMITING AND STOMACH UPSET WHILE TAXING GL'll'COPHAGE 

(Ml!!'l'!'ORMIN HCL) 500 MG BID FOR TlU:A'tMEN'r OF NON-INS'll'LIN 

DEPENDENT DIABETES MELLIT'll'S. THE PATIENT STARTED TAXING 

GLOCOPHAGE IN AUGUST, 1997; TOTAL TBBRAPT D'll'RATION WAS 

ONE MONTH. SINCE STARTING GLOCOPHAGE, SH!: HAS BEEN 

EXPERIENCING THE ABOVE S11MP'l'OMS. GL'll'COPHAGE WAS STOPPED 

IN SEPTEMBER, 1997 AND AS OF ONE MONTH LATER, Tm: ABOVE 

SYMP'rOMS PERSIST. HER MEDICAL HISTORY IHCL'll'DED 'll'LCER; 

SHE WAS CONCOMITAN'rLY TAXING DYAZIDE (TRIAM'1'B1U!:NE, BC'l'Z), 

POTASSI'll'M, TAGAMET (CIMETIDINE), ADALAT (NIFEDIPINE) AND 

ORIHASE (TOLB'll'TAMIDE). NO FURTHER DETAILS WEJt:& R:&PORTED. 

6. Relevant tests/laboratory data 

tJNK 

7. Other relevant history, including -xisling medical conditions 
'IJ'LCEll 

JFDA 
F8C:Sirnile Form 3500A 

SUbcnisaion ot a report does not conslilute ., 
admission that medical personnel, usarhleitity, 
distributor, rmnutacturar or product -4 or 
contributed to the evMt. 

Uf/Dlsl report II 

C. Suspect medication(s) 

1. Name 
#1. GL'll'COPHAGE TABS 500 MG 

3. Therapy dales 2. Dose, tr.quency & route used 
11. 500 MG 

BID ORAL 
tl. 08/00/97-09/00/97 
1 MONTHS 

4. Diagnosis for use 

#1. NON-INS'll'LIN-DEPENDENT DIABETES 

6. Lot# 
#1. NI 

7. Exp.dale 

#1. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes I!] no D doesn't 
ltl apply 

D D O doesn1 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no I!] doesn't 
~9-.-N-D_C __ #---------------"------------------~#1 app~ 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
DY.11,ZJ:DE 

POTASSI'IJ'M 

TAGAMET 

ADALAT 

G. All manufacturers 
1. Contact office - name/address 
LO'll'ISE LOVAS, B.S.N. 

BRISTOL-MYERS SQ'll'IBB 

WOllLDWIDE SAFETY t. S'IJ'RVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Date received by manufacturer 
10/21/97 

6. II IND, protocol II 

NA 

7. Type of report 
(checi< au that appM 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

D yes 

D yes 

( CON'l'INOED) 

2. Phone number 

609-252-3737 

3. Report source 
(check all that app~) 

D foreign 

D study 

D Uterature 

I!] consumer 

D health 
professional 

0 user facility 

D company 
representative 

D distributor 

D other. 

0 5-day 0 15-day 

0 10-day IEJ periOdic 

8. Adverse event lenn(s) 
Nll.'ll'SEA 

IEJ Initial 0 follow-up# 

9. Mfr .report number 
M072737 

2. Health prof--? 

0 yes I!] no 

VOMIT 

DYSPEPSIA 

4. Initial reporler also 
sent report to FDA 

0 yes 0 no I!] unk 
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Page 2 of 2 
A. Patient intormation ___________ --------------------

1. Patient ldentifiet 

In confidence 

2. Ageattirne 
of event: 

Of 

Date 
of birth: 

8. Adverse event or product problem 

3. Sex 

O•emate 
Dma1• 

4. Weight 

lbs 

kgs 

1. D Adverse event ancVor D Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 

D death 

D life-threatening 

D hospitalization-initial or prolonged 

D disability 

D congenital anomaly 

D =~"ri'e~ttf~~~~~~:::~ 
D other. 

C. Suspect medication(s) 

1. Name 

2. Dose, frequency & route used 

4. Diagnosis for use 

Mir report# M072737 
UF/Disl report t 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduc.td 

D yes D no D doesn't 
apply 

6. Lott 7. Exp.date D D D
doesn't 

yes no apply 

3. Dahl of 
event 

5. Describe event or problem 

6. Relevant testsllaboratory data 

4. Date of 
this report 

7. Other retevant history, including Pf99xisting medical conditions 

IDA 
Facsin>ile Form 3SOOA 

5ubmission of a report does ROI constitute ., 
*"mission that mtldical personnel, ..., facility, 
distributor, ITlllltUlacturw or product _.... or 

conlrillublcl to the -

9. NOC I 

1 o. Concomitant medical products 
OlU:NAS!: 

G. All manufacturers 
1. Contact office • name/address 

4. Date receiYed by manu1acturer 

6. If IND, protocol I 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 D yes 

OTC 
D yes produet 

8. Event reappeared after 
reintroduction 

D yes D no D doesn't 
. apply 

D yes D no D doesn't 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D diStributor 

D other. 

D 5-day D 15-day 

D 11l-day D periodic 
8. Adverse event term(s) 

0 Initial D follow-up# 

9. Mlr.repo<t number 

E. Initial reporter 

2. Health professional? 

Dyes Ono 
3. Occupation 4. Initial reportef also 

sent "'port to FDA 

Dyes D no 0 unk 
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and/or 

2. Outcomes attributed to adverse """"t 
{check all that apply) 

0 death 

0 life-threatening . 

0 hospitalization-initial or prolonged 

3. Date of 
event m: 

5. Describe event or problem 

0 disability 

O congenital anomaly 

0 required intervef"!tion to prevent 
permanent 1mpa1nnent/damage 

0 other. 

4. Date of 

this """"' 
01/21/98 

76-YEAR-OLD MALE CONStna:ll REPOltTED 'rllAT BE DEVELOPED 

SALTY TASTE IN HIS MOtJ'l'H WHILE TAIUHG GLUCOPHAGE 

(METFOltMIN HCL) 500 MG QHS FOlt 'l'ltEA'l'MEN'l' OF NON-INSULIN 

EPENDEN'r DIABETES MELLI'l'US. EXACT 'l'HERAPY DATES FOlt 

Mfr report# M072748 
UF/Dlsl report I 

C. Suspect medication(s) 

1.Name 
#1. GLUCOPHAGE TAEIS_500 MG 

2. Dose, fnlquency & route used 
#1. 500 MG 

QHS OltAL 

4. Diagnosis for use 

3. Therapy dates 
#1. um: 
4 MONTHS 

#1. NON-INSULIN-DEPENDEN'l' DIABETES 

6. Loi# 
#1. m: 

9. NOC I 
NOT ltEPOltTED 

7. Exp.date 

#1. NI 

1 o. Concomitant medical products 
SYNTBROID 

LIPITOR 

5. Event abated after use 
stopped or dose reduced 

[!] yes 0 no 0 doesn't 
#1 apply 

0 yes 0 no 0 doesn't 
apply 

8. Event reappeared after 
reintroduction 

[!] yes 0 no 0 doesn1 
il, apply 

0 yes 0 no 0 doesn't 
apply 

ll10T PltOV:CDED; Tm:RAPY DtJltATION WAS Rl!:POltTED VITAMINS 

FOmt MONTHS. THE PATIEN'l' STOPPED GLUCOPHAGE, AND THE 

BE WAS RECHALLENGED WITH THE DltUG, AND 

RZAPPEARBD. THE Ct11UU:NT STATUS OF 

GLUCOPHAGE THERAPY AND TSE Otl'l'COME OF THE EVENT WJ!:lU!! 

ADDITIONll.L XNFOltMATION WAS REQUESTED. 

6. Relevant teslsllaboratory data 
mat 

7. Other relevant history, including preexisting medical conditions 
mat 

lFDA Submission Of a report does not constitute an 

lldmission - medic8I personnel, user hlcillty, 
distributor, manuflocluNr or product caused or 
contributed to the event. 

G. All manufacturers 
1. Contact office - name.'address 
LOUISE LOVAS, B.S.N. 

BltISTOL-MYEltS SQUIBB 

WOltLDWXDE SAFETY & SmtVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PltXNCJ:TON,NEW JERSEY 08543-4000 

4. Date received by manufactuntr 
10/22/97 

6. If IND, protocol # 

ll1A 

7. Type of report 
{check au that apply) 

5. 
{A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2.0.:J.ll 

0 yes 

0 yes 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

D study 

0 literature 

[!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

0 5-day O 15-<tay 

0 1<l-<lay [!] periOdic 

8. Adverse """"t tenn(s) 
TASTE PEltVEltS 

I!] Initial 0 follow-up# 

9. Mfr .report number 
M072748 

1. Name, address & phone number 

2. Haith .,.-sional? 3. Occupation 
C0111stJMElt 

4. Initial reportel' also 
sent report to FDA 

0 yes 0 no [!] tmk 

43 



~Bristol-Myers Squibb Company 
MED WA TC~~''""""'""'"""''"""" M072754 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. l!J Adverse event and' or 0 Productproblem 

2. Outcomes attributed to adverse event 
(check au that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
0 reQuired intervention to prevent 

petmanent 1mpSJrmenli<1amage 

O other. 

3. Date of 
event 09/00/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
59-YEA:R-OLD FEMALE COHSOME:R REPORTED THAT SHE DEVELOPED 

TE:R:R:IBLE BODY ODOR ("SMELLED L:IQ! F:ISH•) WH:ILE TAE:ING 

GLUCOPHAGE (METFO:RM:IN HCL) 500 MG B:ID FOR TRJ!:ATMENT OF 

ON-:INSOL:IN-DEPENDEN'l' D:IABETES MELL:ITOS. THE PA'l':IENT 

STARTED TAX:ING GLUCOPHAGE :IN JtlNE, 1997; S:INCE SEPTEMBER 

1997, SHE HAS NO'l'ED THE ABOVE EVENT. CONCOM:ITAN'l' D:RUGS 

:INCLUDED AN UNSPEC:IF:IED 'l'HYRO:ID MEJ):ICAT:ION. AS OF OCTOBER 

22, 1997 THE PAT:IEN'l' REMA:INS ON GLUCOPHAGE 'l'JIERAPY, AND 

THE ABOVE EVENT :IS t1N!tESOLVED. 

6. Relevant tests/laboratory data 
ONll'. 

7. Other relevant history, inclUding -llisling medical conditions 
ONll'. 

JFDA 
Facsimile Form 3SOOA 

SUbmission Of • ._i does not..-- ... 
admission that medical personnel, - hlc:llity, 
distributor, ....utacturer or product cai-.1 or 
conlribulad to the event. 

UF/Di.t report# 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE TABS~500 MG 

3. Therapy elates 2. Dose, frequency & route used 
#1. 500 MG 

B:ID ORAL 
11. 06/00/97-UNK 
CON'l':INUJ:NG 

4. Diagnosis for use 

#1. NON-:INSO'L:IN-DEPENDEN'l' DIABETES 

6. Lot# 
#1. N:I 

7. Exp.date 

#1. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no l!J doesn't 
#1 apply 

0 0 O doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no l!J doesn't 
~9-.-N-DC~,~~~~~~~-"~~~~~~~~-i#l apply 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
tJNK 

I G. All manufacturers 
1. Contact office • name/address 
LOU:ISE LOVAS, B.S.N. 

B:R:ISTOL-MY'E!tS SQU:IBB 

WO:RLDWl:DE SAFETY &: SO:RVE:ILLANCE 

MAl:L LOCAT:ION D23-07 

P.O.BOX 4000 

PR:INCl!:TON,NEW JERSE'Y 08543-4000 

4. Date receiVed by manufacturer 
10/22/97 

6. If IND, protocol# 

NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA # 

IND# 

Pl.A# 

pre-1938 

OTC 
produC1 

~ 

0 yes 

0 yes 

2. Phone numbe< 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literature 

l!J consumer 

0 health 
professional 

0 user facility 

D company 
representative 

0 distributor 

0 other: 

D 5-day 0 15-day 

0 10-day l!J periodic 

8. Advels4t event teml(s) 
BODY ODOR 

l!J lniUal 0 follow-up# 

9. Mfr.report number 
M072754 

2. Health protessional? 

0 yes l!J no 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no l!J unk 
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Mfr report# M072755 

TIIE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or 0 Product problem 

2. Outcomes attributed to adverse eYent 
(check all that apply) 

D death 

D disability 

D congenilal anomaly 

0 life-threatening 

D hospitalization-initial or prolonged 
D P"e~'iil.~ttT~"a'l~~~~~:Q'J 

3. Dateof 
event 10/00/96 

5. Describoo e,,.nt or problem 

o other. 

4. Date of 
this report 01/21/98 

67-YEA:R-OLD FEMALE CONSOMEa REPOR'l'!!D 'l'JIAT SHE DEV!:LOPED 

MG 

FOR 'l'REA'l'MEN'l' or NON-INStJLIN DEPENDEN'l' DIABE'l'!:S 

I:'l"O'S. THE PATIEN'l' STARTED TAXING GLt1COPHAGE IN 

OCTOBER,- 1996; THERAPY DtJl'lATION WAS REPORTED 

ONE YEAR. SINCE APRIL, 1997, SHE HAS BEEN ZXPERIENCI:NG 

DIARRHEA. GLt1COPHAGE 'l'Hl!!RAPY WAS STOPPED ON OCTOBER 20, 

1997. '1'BE CONStlMER •DIDN'T mow• IF '1'BE EVEN'l' HAD 

COMPLETELY St1BSIDED SINCE STOPPI:NG GLt1COPHAGE 'l'HERAPY. 

St1PPLEMl!:N'l'AL INFORMATION WAS RECEIVED FROM '1'BE CONstn!IElt 

ON NOVEMBER 14, 1997. SHE REPORTED 'l'JIAT '1'BE DOSAGE FOR 

BER GLt1CO'l'ROL XL WAS •3 PILLS DULY" AlllD '1'BE SYN'l'BROI:D 

.OS MG ONCE DAJ:LY. '1'BE GLt1COPHAGE 850 MG SHE WAS 

TAXING 'l'W:CCE DAl:LY WITH MEALS • DIARRHJ!:A, IN ADDITI:ON 

6. Relevant testsllaboratory data 
tlmt 

( CON'l'INtlED) 

7. ~relevant history, including preexisting medical conditions 
tlmt 

IDA 
Facsimile Form 3500A 

~of• report does not __ an 

admission that medical personnel, user tacillly, 
distributor, manufactuler or product caused or 
contributed to the ..,,..,L 

UF/ lstreport# 

C. Suspect medication(s) 

1. Name 
11. GLUCOPHAGE TABS 850 MG 

3. Therapy dates 2. Dose, frequency 4 route used 
11. 850 MG 

BI:D ORAL 
11. 10/00/96-10/20/97 
1 YEA:RS 

4. Diagnosis for use 

11. NON-:tNStJL:IN-DEPENDEN'l' D:IABETES 

6. Lot# 
11. NI 

7. Exp.date 
11. NI 

5. Event abated after use 
stopped or dose reduced 

[!] yes D no D doesn~ 
11 apply 

D yes D no D doesn't 
apply 

8. Event reappeared after 
reintroduction 

D yes D no [!] doesn1 
~9-.-N~DC,,,_#----------------'------------------lll app~ 

NO'l' REPORTED 0 yes D no 0 doesn't 
app~ 

10. Concomitant medical products 
GLt1C0'1'ROL 

SYN'l'HROID 

G. All manufacturers 
1. Contact office • name/address 
LOt1:ISE LOVAS, B.S.N. 

BRIS'l'OL-MYl!:RS SQt1:IBB 

WORLDW:IDE SAF!!'1'Y &: St1RVEILLANCE 

MA:IL LOCAT:ION D23-07 

P.O.BOX 4000 

PRI:NCETON,NEW Jl!:RSEY 08543-4000 

4. Date received by manutacturer 
10/22/97 

6. If IND, protocol t 
N1 

7. Type of report 
(checl< au that ap~) 

5. 
(A)NOA# 

IND# 

PlA# 

pr .. 1938 

OTC 
product 

.il::llZ. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that app~) 

D foreign 

D study 

D literature 

[!] consumer 

D health 
professiOnal 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

0 10-day [!] periodic 
8. Adverse eYent term(s) 
DIARRHEA 

[!] Initial 0 follow-up# 

9. Mfr.rtl!JOrt number 

M072755 

E. Initial reporter 

P'LA'l'tJL 

1. Name, address 4 ~number 

3. Occupation 
COHSIJMER 

4. Initial reponer also 
sent repcrt to FDA 

0 yes D no [!] unk 
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Page 2 of 2 
,·;;;:P-atientinform3tion _______ ----------- - -· -·--------

1. Patient Identifier 2. Age at time 3. Sex 4. Weight 
ofe\lent 

or 
Qtemale lbs 

Date 
of birth: 

Qmale 
or 

kgs In confidence 

B. Adverse event or product problem 

1. 0 Advene event an cl' or 0 Product problem 

2. OUtcornes attributed to adverse event 
{check all that apply) 

0 death 

0 life-threatening 

0 h0$pitali:<ation-inibal or prolonged 

0 disability 

O congenital anomaly 

D ~~~nde~tr~8a~g:~~'~a~ 
O other. 

C. Suspect medication(s) 

1. Name 

2. Dose. frequency & route used 

4. Diagnosis for use 

Mfr report# 

U /Dist report# 

6. lot# 7. Exp.date 

3. Dateof 
event 

5. Describe event or problem 

4. Date of 
this report 

TO GAS, FIRST OCCORRED COINCIDENT TO THE Dn:TJ:ATION OF 

GLUCOPHAGE THERAPY. AT FIRST SHE HAD DIAJUUl:EA EVEllY 

O'l'BE!l WEER; •soMETIMJ!:S FOUR DAYS IN A ROW.· WHEN 'l'HE 

SYMP'l'OMS BECAME Dl'l'OLE'RABL!:, SHE STOPPED GLUCOPHAGE 

'l'BERAPY. THE EVEN'l'S RESOLVED FOLLOWING DISCONTINUATION 

OF GLUCOPHAGE. SHE WAS PLACED ON •ANO'l'llZR PILL• WHICH 

SHE REPORTED IS NOT PROVIDING GOOD DIABE'l'IC CON'1'1t0L. 

!'URTBE!l DETAILS WERE REPORTED. 

SUPPLEMENTAL INFORMATION WAS RECEIVEJ> ON DECEMBE1t 17, 

1997 l"ROM THE '?REATING PHYSICIAN. HE CON!'Ima:I> 'l'HA'l' THE 

DIA:RRBEA RESOLVED FOLLOWING DISCONTINUATION OF GLUCOPHAGE. 

THE PATIENT WAS NOT RECRALLENGED WITH GLUCOPHAGE 

TBERAPY. NO !'URTBER DETAILS WERE REPORTED. 

6. ReleYllnl teslsllaboratory data 

9. NDCI 

10. Concomitant medical products 

G. All manufacturers 
1. contact office - name/address 

4. Date received by manufacturer 

6. If IND, protocol I 

7. Type of report 
{check all that apply) 

5. 
{A)NOA # 

IND# 

PLA# 

pre-1938 0 
OTC 0 produc1 

M072755 

yes 

yes 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 doesn't 
apply 

0 0 O doesn't 
yes no apply 

B. Event reappeared after 
reintroduction 

0 yesQno odoesn't 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 nterature 

D consumer 

0 health 
professional 

0 userfacility 

0 company 
representative 

0 distributor 

0 other: 

0 5-day 0 15-day 

0 10-day 0 periodic 

8. Adverse eventterm(s) 

7. Other relevant history, including preexisting medical conditions 

JFDA 
Facsimile Form 3500A 

Submission ot • report does not cons1llute .... 

admisSion-medical personnel, .... facility. 
distributor, manuf8clurer or product - or 
contributed to lhe evwrt. 

0 lnilial 0 follow-upl 

9. Mfr npcxt number 

E. Initial reporter 

Qyes Ono 

3. Occupation 4. lnililll reporter also 
sent report to FDA 

Qyes 0 no 0 unk 
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Mfr report# M072780 

TIIE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(cheek all that apply) O diSability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization~nitial or prolonged 
D reauired inte1Vention to Prevent 

petmanent 1mpa1rment/damage o other. 

3. Dela of 
event 00/00/97 

4. Deleo! 
this report 01/21/98 

5. Describe event or problem 
l!'EMALE REGJ:STERED NtJRSE (Wll'.O :IS ALSO Tm: Pl\TI:Dl'l') REPOR 

l\ l\ BRISTOL-MYERS SQUJ:BB SALES REPRES:Dl'l'l\TIVE, THAT 

SHE lll\D BLOOD SUGARS TRAT WERl!! "NOT NORMAL" AND WAS 

GLUCOPHAGE (METFORMJ:N HCL) 500 MG STRENGT 

THERJ\l'Y t>l\TES AND EXACT Dl\J:LY DOSAGE FOR 

GLUCOPBAGE WERE N'OT PROV'.IDED. THE Pl\TJ::Dl'l' WAS TAXJ:NG 

GLUCOPBAGE FROM LOT NOMBER D7J197A, EXPIRJ\TJ:ON DATE NO'ITEMBER 

1999. IT WAS NOT CLARIFJ:ED Wll'.l\T WAS MEAH'l' BY HER GLUCOSE 

I.!:Vl!:LS BEJ:NG "NOT NORMAL.• ADDJ:TJ:ONAL J:Nll'ORMATJ:ON WAS 

QUESTED. 

6. Relevant tests/laboratory data 
BLOOD SUGAR •ABNORMAL• 

7. Other relevant history, inclUding preexisting medical conditions 
om: 

JFDA 
Ftocsimile Form 3SOOA 

Submission al• report does not con-an 
admission that .-;cai penonnel. ..- lacillty, 
distributor, ,_,utacturar or product CMlsed or 
contributed to Iha ....,.L 

UF/Dist report# 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPBAGE TABS 500 MG 

2. Dose, frequency " route used 
#1. 500 MG 

ORAI. 

4. Diagnosis for use 

3. Therapy dates 
#1. m: 

#1. DJ:ABETES MELLJ:TUS 

7. Exp.date 
#1. 11/99 

5. Event abated after use 
stopped or dose reduced 

O yes O no ~ doesn't 
#1 apply 

D D D
doesn't 

yes no apply 

8. Event reappeared after 
reintroduction 

0 yes D no ~ doesn't 
1--..,,..,=-~~~~~~~--'~~~~~~=-~--ltl apply 

G. All manufacturers 
1. Contact Office • name/address 
HEIDE CONNJ:NG, B.S. 

BRJ:STOL-MYERS SQOJ:BB 

WORLDWIDE SAFETY I< SORVEJ:LLANCE 

MAIL LOCJ\TJ:ON D23-07 

P.O.BOX 4000 

PR:INCETON,NEW JERSEY 08543-4000 

4. Date received by manufacturer 
10/23/97 

6. If IND, protocol # 

NA 

7. Type of report 
(cheek all that apply) 

5. 
(A)NOA # 

INO# 

PlA# 

pre-1938 

OTC 
product 

.ll:.lS1. 

D yes 

D yes 

0 yes D no 0 doesn't 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

D study 

0 literature 

D consumer 

~ health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D 10-day ~ periodic 

8. Adverse event term(s) 
MALAISE 

00 Initial 0 follow-up# 

9. Mfr .report number 
M072780 

1. NaM. address 6 phone number 

2. HMllh professional? 

00 yes 0 no 

3. Occupation 
REGJ:STERED NORSE 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no ~ unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. l!J Adverse event and/or 0 Product problem 

2. Outcomes atbibuted to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization4nitial or prolonged 
D ~~~eWttr~ea~~ri~&i~:~ 
O other. 

3. Dateo1 
event m 

5. Describe event or problem 

4. Date o1 
this report 01/21/98 

REGISTDEI> NURSE REPORTED THAT A 48-YEAR-OLD Pl!MALE 

PATJ:Dl'l' DEVELOPED FACJ:AL TWITCHING WHILE TAXING GLUCOPllAGE 

(METl"ORMIN BCL) FOR TREATDl'l' OF DJ:ABE:TBS MELLJ:TUS. DAJ:LY 

DOSE: OF GLUCOPllAGE WAS NOT PaOVIDED; FREQUENCY OF 

NXSTRATION WAS TWICE DAJ:LY. THERAPY DATES WERE NOT 

DOlU.Tl:ON WAS STATED TO BE •AT LEAST A 

OF WEEKS.• THE PATJ:ElllT WAS ALSO TAlCING 

YL (GLIMERIRJ:DE), ASPJ:RJ:N AND AN UNSPECIFIED 

DRUG •roa CHOLESTEROL.• "AMARYL, OTHER MEJ)S (!!G., FOR 

CBOLEST!!ROL AND ASA) WERE STOPPED WITHOUT RESOLtrTJ:ON OF TB!! 

STOPPED DU!! TO THE EVl!:NT. ADDJ:TIONAL J:NFOIUIATION 

BAS BEEN REQUESTED. 

6. Relevant tests/laboratory data 
t1N1t 

7. Othet ntlevant history, including pnoexisting medical conditions 
t1N1t 

IDA 
Facsimile Form 3500A 

Su...,._ of a report - not c:onstitulll M 

adml- that rMdiclll ~ uset tacility, 
distributor, ma..-or produCt cau.ed or 
contributed ID the event. 

C. Suspect medication(s) 

1. Name 
#1. GLtrCOPllAGE TABS 500 MG 

#2. AMAltYL 

2. Dose, frequency & route used 

11. 
3. Therapy elates 
#1.m 

BID OaAL 

12. #2. m 

4. Diagnosis for use 

11. DJ:ABETES MELLITtrS 

#2. Dl:ABETES MELLJ:TUS 

6. Loi# 
#1.NX 

7. Exp.elate 
#1. NJ: 

#2. NJ: #2. NJ: 

9. NDC# 
NOT REPOaTED 

1 o. Concomitant medical products 
om:: 

I G. All manufacturers 
1. Contact office • nama/address 
LOtrJ:SE LOVAS, B.S.N. 

BaISTOL-MYERS SQUJ:BB 

WOaLDWIDE SAFETY &: StrRVEJ:LLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRJ:NCE'l'ON,NEW JERSEY 08543-4000 

4. Date receiVed by manutacturer 
10/23/97 

6. If IND, protocol# 
NA 

7. Type Of report 
(Check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll::.lS.Z. 

0 yes 

0 yes 

5. Event abated after use 
stopped or dose reduced 

O yes O no l!J doesn1 
Ill apply 

0 0 IVl doesn't 
yes no l!!.J apply 

0 yes 0 no l!J doesn't 
apply 

2. Phonenumber 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

D literature 

D consumer 

l!J health 
professional 

0 user facility 

D company 
representative 

D distributor 

0 other. 

0 5-day 0 15-day 

0 1 Q.day l!J periodic 

@ Initial 0 follow-up# 

8. Adverse event tenn(s) 
TWITCll 

9. Mfr .report number 
M072824 

'~ N ....... -&ahonenumber 

I 
r 

2. Health ptOfessionaf? 

l!J yes 0 no 

4. Initial reporter also 
5*1t report to FDA 

0 yes 0 no l!J unk 
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~ Bristol~Myers Squibb Company 
MED WA Tc:fF7' """""'";"'""'"""'m"~ 

A 

M072824 
UF /Dist report # 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 2 of 2 

GO--:-F>atientfnformation _____________________ -----· 

1. Patient Identifier 2. Age at time 3. Sex 4. Weight 

Qfemale lbs 
of event 

or 

Qmale Date 
of birth: In confidence 

B. Adverse event or product problem 

1. 0 Adverse event and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 

0 death 

0 disability 

O congenital anomaly 

or 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~Cde~ttf'm't,0fi~J~&f~:~ 

3. Dateof 
event 

5. Describe event or problem 

6. Relevant tests/laboratory data 

O other. 

4. Dateof 
this report 

7. Other relevant history, including preexisting medical conclilions 

lFDA 
F8CSimi .. Form 3500A 

Submission of • report does not canstitule .. 

8dmission - medical penonnet, mer facility, 
distributor, -nul8ctlnr or product caused or 
contributed ID the --.t. 

kgs 

C. Suspect medication(s) 

1. Name 
13. ASPIRIN 

2. Dose, frequency & route used 
13. m: 

4. Diagnosis for use 

13. um: 

6. Loi# 
13. NI 

7. Exp.date 
#3. NI 

3. Therapy dates 
13. m: 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no [!] doesn't 
#3 apply 

0 yes 0 no 0 doesn't 
apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no [!]doesn't 
~9-.~N~D~C,....,,#~~~~~~~~~~~~~~~~~-;13 apply 

1 O. Concomitant medical products 

G. All manufacturers 
1. Contact office· name/address 

4. Date received by manufacturer 

6. If INO, protocol# 

1. Typeofreport 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 0 yes 

OTC 0 yes product 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literature 

0 consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 Other. 

0 5-day 0 15-day 

0 1o.day 0 periodic 

0 Initial 0 follow-up# 

8. Adverse event tenn(s) 

9. Mfr.report number 

E. Initial reporter 
1. -·address & phone number 

APP 

2.-~-? 3. Occupation 

Qyes Ono 
4. Initial reporter also 

sent report to FDA 

Dyes 0 no 0 unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ Plwm'°'"ri"'R"=hlm"M' 

Mfr report# M072832 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!:] Adverse event and/or o Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~~~ttr~:a'?~Ais:~:~ 

3. Date of 
event 

5. Describe event or problem 

O other. 

4. Dateof 
this report 01/21/98 

PHARMACJ:ST REPORTED TKAT APPROXJ:MATELY POUR. PATJ:ENTS 

J:Nca:£ASED LACTATE LEVELS, MOSCX.:Z ACHES AND 

OF BlU!:A'l'H WHJ:LE TAXJ:NG GLt7COPKAGE (Ml!:'l'FOJIMJ:N 

THJ:S FJ:LE REPRESENTS PATJ:EN'l' 11 OF 4. THE AGE 

GENDER OF Tm: PATJ:ENT WAS NOT REPORTED, THE PATJ:ENT 

RENAL AND HEPATJ:C FONCTJ:ON. J:T WAS NOTED 

THAT THE PATJ:EN'l' DJ:D NOT DEVZLOP LACTJ:C ACJ:DOSJ:S. 

J:NFORMATJ:ON WAS Rl!:Qt7ESTED, J:NCLt7DJ:NG THE LACTATE 

BEEN Rl!:Qt7ES'1'1!:D. CROSS REFERENCE CARES FJ:LE 

ERS M073399, M073400 AND M073401. 

6. Relevant testsnabonltory data 
LACTJ:C ACJ:D J:NCR!!ASED 

RENAL FONC:TJ:ON NORMAL 

HEPATJ:C FUNCTJ:ON NORMAL 

7. ~relevant history, including p<Mxisting medical conditions 
am: 

lFDA 
Facsimile Form 3500A 

Submission of • report - not constitute .... 
admission Iha! medical personnel, 1Merfac;ility, 
distributor,--..... or product~ or 
contributed to the ._,L 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPKAGE TABS 

2. Dose, frequency & route used 
#1. 

ORAL 

4. Diagnosis for use 

UF/Dlst report# 

3. Therapy dates 
#1. NJ: 

#1. DJ:ABETES MELLJ:'l'US 

6. Loi# 
#1. NJ: 

7. Exp.date 
#1. NJ: 

5. Event abated after use 
stopped or dose reduced 

O yes O no [!:] doesn't 
#1 apply 

0 yes 0 no 0 ::~n't 
8. Event reappeared after 

reintroduction 

0 yes 0 no [!:]doesn't 
1-9-.-N""'DC,.--#---------''----------l #l apply 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
tJN1': 

'G. All manufacturers 
1. contact office • name/address 
BEJ:DE CONN:CNG, B.S. 

BRJ:STOL-MYERS SQt7J:BB 

WOJU.DWJ:DI: SAFE'l'Y IC StlRVEJ:LLANCE 

MAJ:L LOCATJ:ON D23-07 

P.O.BOX 4000 

PRJ:NCl:TON,NEW JERSEY 08543-4000 

4. Date received by manufacturer 
10/23/97 

6. If IND, protocol # 

NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll:.lll. 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(checl< all that apply) 

0 foreign 

0 study 

0 literature 

0 consumer 

I!] health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

O way O 1 s-oay 

0 1 Cklay I!] periOdlc 

[!:] Initial 0 follow-up# 

8. Adverse event tenn(s) 
LAB TEST ABNORM 

9. Mlr-"*flOl'I number 
M072832 

2. He- prcfessionat? 

I!] yes 0 no 

DYSPNEA 

MYALGll 

. 3. OccuP'llion 
PHARMACJ:ST 

4. Initial repor18r also 
sent report to FDA 

0 yes 0 no I!:J uni( 
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.... ff? Bristol-Myers Squibb Company 
MED WATCH Phannaceutical Research Institute 

Mfr report# 

Uf/Dist report# 

M072844 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

In confidence ... 
1. IKJ Adverse event ancvor 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

D life·ttueatening 

0 hospitalization-initial or prolonged 
D ~9e~~~~ttr::~mw~Jis:~~ o other. 

3. Date of 
event 09/00/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
A FEMALE CONstJMl!!Jt (AGE NOT SPECIFIED) REPORTED THAT 

SB!: DEVELOPED !'ATIGOE/W!!All:NESS AN]) A 25-POIJND WEIGB'l' 

LOSS OVER THE PAST MON'r!l WHILE TAKING GLUCOPHAGE (MET!'ORMIN 

HCL). DAILY DOSAGE AND EXACT 'l'HEJl.APY DATES !'OR GLUCOPHAGE 

NO'l' PROVIDED. DtmATION or 'l'HEllA1'Y Wll.S •TJIRU DAYS.• 

IN SEP'l'EMBl!:lt, 1997, THE ABOVE EVENTS !'I:RS'l' STAJt'l'ED, AND 

OVER THE ENSUING MON'l'B, SHE LOST A TOTAL OJ' 25 POIJNDS. 

ADDITIONAL INFORMATION HAS BEEN REQUESTED. 

6. Relevant testsllaboratory data 
om: 

7. Other relevant history, inclUding pnexisting medical conditions 

om: 

IDA 
Facsimile Form 3500A 

Submission "' • report - not constitute .. 
lldlllission - medical personnel, ..... facility, 
distributor, manufecturer or prodUCtC*&Md or 
contributed to the 8ftllt. 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE TABS 

3. Therapy dates 2. Dose. frequency & route used 
#1. 

ORAL 
#1. 00/00/97-00/00/97 
3 DAYS 

4. Diagnosis for use 

#1. DIABETES MELLITOS 

6. Lot# 
#1. m: 

7. Exp.date 
#1. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no l!:J doesn·t 
#1 apply 

D D D doesni 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no l!:J doesn't 
l-9'".""N"'DC,.,,_#,,----------'---------1 #1 apply 

NO'l' REPORTED D d 'I 0 yes no 0 oesn 
apply 

10. Concomilanl medical products 
mat 

G. All manufacturers 
1. Contact office· name/address 
LOUISE LOVAS, B.S.N. 

BllISTOL-MYERS SQUIBB 

WOllLDWID!: SAl'l!:'1'Y IC SORVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PJtINCE'l'ON,NEW JJ!:llSEY 08543-4000 

4. Date received by manufacturer 
10/24/97 

6. If IND, protocol I 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

Pl.A# 

pre-1938 

OTC 
prOduct 

ll:Jll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

l!:J consumer 

D health 
professional 

D user facility 

D company 
representative 

D cistributor 

D other. 

D 5-day D 15-<lay 

0 IQ.day 00 periOdic 

8. Adverse event tenn(s) 
AS'l'HENIA 

l!:J Initial 0 fOltow-up# 

9. Mfr .report number 
M072844 

WEIGB'l' DEC 

4. Initial repo<1le< also 
sent report to FDA 

Qyes 0 no 00 unk 
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~Bristol-Myers Squibb Company 
MED WA TC~,,,,,,_ .. ,,, .,_hi""''"' . M072853 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 

0 death 

0 life-threatening 

0 hospitalization-initial or prolonged 

3. Dateof 
event 10/00/97 

5. Describe event or problem 

0 disability 

0 congenital anomaly 

D P~~~~e~1tfri;a7~ri~&f~~ o other: 

4. Date of 
this fe!IOlt 01/21/98 

65-YEAlt-OLD MALE CONSUMER REPOR'l'ED THAT BE DEVELOPED 

STOMACH CRAMPS AND SWEATING WHILE TAlaNG GLtJCOPllAGE 

(ME'l'FORMIN HCL) 500 MG TID FOR TREATMENT OF NON-INS'DLIN 

DEPENDENT DIABETES MELLITtJS. EXACT THERAPY DATES l"OR 

UF/Dlst report# 

TABS 500 MG 

2. Dose, frequency A route used 
11. 500 MG 

TJ:D ORAL 

4. Diagnosis for use 

3. Therapy dates 
11. 00/00/95-0NK 
2 Yl:ARS 

11. NON-INSULIN-DEPENDENT DJ:ABETES 
5. Event abated after use 

stopped or dose reduced 

6. Loi# 

11. NI 
7. Exp.date 
#1.m 

0 yes 0 no [!] doesn't 
#1 apply 

D D D doesn't 
yes no apply 

a. Event reappeared after 
reintroduction 

0 yes 0 no 00 doesn't 
~9-.-N-DC--,---------------L------------------1#1 apply 

NOT REPORTED D D D d 't yes no oesn 
apply 

10. Concomitant medical products 
MONOPRJ:L 

BABY ASPIRIN 

GLtJCOPllAGE WERE NOT PROVIDED; THERAPY DORATJ:ON WAS REPORTED VERAPAMIL 

TWO YEARS. IN OCTOBER, 1997 (FOR THE PAST !'l!:W WEEXS), 

THE PATIENT HAS BEEN EXPERIENCJ:NG SWEATING APTER THE 

DOSE OF GLtJCOPllAGE AND STOMACH CRAMPS. AS OF 

OCTOBER 24, 1997, THE ABOVE EVENTS ARE tJNRESOLVED. 

6. Relevant testsllab«atory data 
tlNK 

7. Other l'lllellant history, including preexisting medical conditions 
tlNK 

FDA 
Facsimile Form 3SOOA 

Submission of • report - not constitutoi ... 

admission that medical personnel, - tacility, 
distributor, manuf8Clunlr or product~ or 
contributed to the 4Mllll. 

GLtJCOTROL XL 

, G. All manufacturers 
1. Contact office • name/address 
LOUISE LOVAS, B.S.N. 

BRISTOL-MYERS SQUIBB 

WORLDW'l:DE SAFE'l'Y IC SURVEILLANCE 

MAIL LOCATJ:ON D23-07 

P.O.BOX 4000 

PJUNCETON,NEW JEltSEY 08543-4000 

4. Date received by manufacturer 
10/24/97 

6. HIND, protocol t 
~ 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

Pt.A# 

pre-1938 

OTC 
product 

z.D..:J.ll 

D yes 

D yes 

(CONTINUED) 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D l 5-day 

D 1o-day 00 periOdic 

8. Adverse event term(s) 
PAJ:N ABDO 

00 Initial 0 follow-up# 

9. Mfr.reportnumbor 
M072853 

SWZAT 

1. N.,,,., address& phone number 

0 yes 

3. Occupation 
CONStJM:Ell 

4. Initial reporter also 
sent report to FDA 

Oves 0 no 00 unk 
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~Bristol-Myers Squibb Company 
MED WA Tc-iF' ""'""''"'" • ..-'M'""' 
TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

Page 2 of 2 
~------------------------

1. Patient Identifier 2. Ageattime 3. Sex 4. Weight 
of event 

Ofemale lbs 
or 

Date Omale 
or 

In confidence of birth: kgs 

B. Adverse event or product problem 

1. 0 Adverse event and/or D Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 

0 death 

0 life-threatening 

0 hospitalization-initial or prolonged 

0 disability 

0 congenital anomaly 

D reQuired interve~tion to prevent 
petmanent 1mpa1rment/damage 

0 other. 

C. Suspect medication(s) 

1. Name 

2. Dose, frequency & route used 

4. Diagnosis for use 

A: 11 01/9 
Mfr report# M072853 
UF/Dist report II 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 doesn't 
apply 

6. Loi# 7. Exp.date 0 0 O
doesn't 

yes no apply 

3. Date of 
event 

5. Describe event or problem 

6. Relevant tests/laboratory data 

4. Date of 
this report 

7. 00- '91eVlll1t history, including preexisting medical conditions 

JFDA 
FllCSimile Fotm 3500A 

SUbmlssion of • niport - not con.lilut9 .., 
admission -medical pensonnel, -t.cility, 
diStributor, rnan..-..r or prodUCt _...,or 
contributed to the .-. 

9. NOC# 

10. Concomitant medical products 
PEPCID 

G. All manufacturers 
1. Contact office • name/addn1ss 

4. Date received by rnanufacluter 

6. II IND, protocot # 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

INOll 

PLA# 

pre-1938 0 yes 

OTC 0 yes product 

B. Event n1appeared after 
reintroduction 

0 yes 0 no 0 doesn't 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phorre number 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 Uterature 

0 consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

0 >day 0 1 >day 

0 10-<lay 0 periOdic 

0 1nma1 0 fOllOw-up# 

a. Adverse event tenn(s) 

9. Mfr.report nllMber 

E. Initial reporter 
1. Name, address & phone number 

AP 

2. HMllh prolesllioNll? 

0 yes 0 no 

3. Oc:cupmtion 4. Initial reporter also 
sent report to FDA 

Dyes 0 no 0 unk 
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~ Bristol-Myers Squibb Company 
MED WA TC~ _,_,.;"1Ro~hlM<'~ M072894 

TI-IE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!] Adverse event and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) D disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolOnged 
D ~~~~e~ttfril>8a~~ri~£i~:~ o other. 

3. Dale of 
event 10/20/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
90-YEAR-OLD MALE CONstJMEll REPORTED 'rBAT ID!: l)J!:vZLOPEI) 

"STOMACHACHES", CRAMPS AND l)IA1UU!J:A WHILE TAKING G:C.tJCOPHAGE 

(M£'1'FORMIN Bet.) SOO MG QI) !'OR 'l'REA'rMEN'l' OF NON-INStJ:c.IN 

EPE:Nl>ENT l)IABETES. TID!: PATIEN'l' STARTEI> TAKING G:C.tJCOPHAGE 

ON APPROXIMA'l'E:C.Y OCTOBER 17, 1997; BY OCTOBER 20, 1997 

ID!: HAI) l)J!:VELOPEI) THE ABOVE SYMPTOMS. AS OF OC'l'OBER 27, 

1997 '1'HE EVENTS ARE t!NRESOL'llEJ). CONCOMITAN'l' l)RtJGS 

INCLtJl)ED I.ANOXIN, ZAN'l'AC (RANITIDINI!:) AND CAPO'l'EN 

(CAPTOPRI:C.). NO Ftr.RTHER DETAILS WERE REPOR'l'ED. 

6. Relevant tests/laboratory data 
tlNK 

7. Other rele11ant history, including preexisting medical conditions 
UNlt 

IDA 
Facsimile Form 3500A 

SUbmission of • report does not cons1itute ... 

admission lhllt medical personnel ...... bcility, 
distributar,-.orprodllctCM-41 or 
contributed to the"""'"-

UF/Dlst report# 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPHAGE TABS.JOO MG 

3. Therapy dates 2. Dose, frequency & route used 
tl. 500 MG 

QD ORAL 
#1. 10/17/97-tJNK 
CONTINOING 10 DAYS 

4. Diagnosis for use 
#1. NON-INStJ:c.IN-DEPENDENT DIABETES 

6. Lot# 
#1. NI 

7. Exp.dale 
#1. NI 

5. Event abated after use 
stopped or dose reduced 

D yes 0 no fX1 doesn't 
#1 L!!..l apply 

D yes 0 no 0 doesn't 
apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no [!]doesn't 
1-9-.-N_,DC.__-,---------l-----------1111 . apply 

NOT REPORTED 0 0 0 doesn't yes no 
apply 

1 O. Concomitant medical products 
CAPO'l'EN 

I.ANOXIN 

ZANTAC 

G. All manufacturers 
1. Contact office • name/address 
HEIDE CONNING, B.S. 

BlUSTO:C.-MYJ!:RS SQOIBB 

WORLDWl:DE SAn:'l'Y IC SORVEI:c.I.ANCE 

MAI:C. LOCATION D23-07 

P.O.BOX 4000 

PRINCE'l'ON,NEW JERSEY 08543-4000 

4. Data received by m...ufacturer 
10/27/97 

6. H IND, protocol # 

HA 

7. Type ofreport 
(check an that apply) 

5. 
(A)NOA# 

INO# 

PLA# 

pre-1938 

OTC 
product 

.ll:lll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-day D 15-day 

D 10-day 1!J periodic 
8. Adverse event tenn(s) 
DYSPEPSIA 

[!]Initial 0 follow-up# 

9. Mfr.report number 
M072894 

PAIN 

DIARRJmA 

1. -·address & phone number 

2. HMltll pn>fMsional? 

0 yes [!]no 

3. Occupation 
CONStJMER. 

4. Initial r.porter also 
sent report to FDA 

0 yes 0 no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ -"'koJR=hl"ti"" 

A vedb FDA: 11 01 9 

M072905 Mfr report# 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. !!] Adverse event and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) D disability 

D death D congenital anomaly 

D life-threatening 

0 hospitalization-initial or prolonged 
D ~ma~e~tt~~eJ?~~ig~:;J 
D other. 

3. Oateof 
event NI 

s. Describe event or problem 

4. Date of 
this report 01/21/98 

PHYSICIAN REPORTED VIA A BRISTOL-MYEltS SQUIBB SALES 

PRESDl'l'ATIVE, 'l'HA'l' A PATIENT (AGE UID GENDER NOT 

OF sxm•, MUSCLE 'l'IGll'l'NESS 

UPSET STOMACH WHILE 'l'AlUNG GLUCOPHAGE (ME'l'FORMIN HCL) 

1000 MG QD. NO FURTHER DETAILS WERE REPORTED. FURTHElt 

INFORMATION WAS REQUESTED. 

6. Flelevant tests/laboratory data 
um: 

7. Other re""""nt history, including preexisting mecllcal conditions 
NI 

IDA 
Facsimile Form 3SOOA 

Submission at a report - not constitut9 ., 
admission Illa! medical personnel, user facility, 
distributor, man-or produet- or 
conlribullMI to the .-.i. 

UF/Dist report • 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE 'l'A:&S.JOO MG 

2. Dosa, frequency & route used 
#1. 1000 MG 

QD ORAL 

4. Diagnosis for use 

#1. DIA:&ETES MELLI'l'US 

6. Lot# 
#1. NI 

7. Exp.date 
#1. NJ: 

3. Therapy dates 
11. NJ: 

5. Event abated after use 
stopped or dose reduced 

D yes D no !!] doesn't 
#1 apply 

D D D
doesn't 

yes no apply 

B. Event reappeared after 
reintroduction 

D yes D no [!)doesn't t-9-.-N-D_C_# _______ _. __________ -i #1 apply 

N0'1' REPORTED D yes D no D doesn't 
apply 

10. Concomitant medical produe1s 
um: 

G. All manufacturers 
1. Contact office • name/address 
HEIDE CUNNING, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SAFE'rY Ii: StlltVl!:ILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Date received by manufacturer 
10/17197 

6. tf IND, protocol • 
NA 

7, Type of report 
(Check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D loreign 

D study 

D literature 

D consumer 

[!) health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-day D ls.day 

D 1 Q-day [!] periodic 

[!) Initial 0 follow-up# 

a. Actver.le event tenn(s) 
EDEMA 

9. Mfr.report number 
11072905 

2. Health profeuional? 

[!)yes 0 no 

PALLOR 

HYPERTONL\. 

3. Occupmtion 
PHYSICIAN 

4. Initial reporter also 
sent report lo FDA 

Dyes D no [!) unk 
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~Bristol-Myers Squibb Company 
MED WA TC~-"'"""'"''"'';"" Mtr report# M072988 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

In confidence 

' .. 
1. [!] Adverse event and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 tite-lhreatening 

0 hOspitalization-initial or prolonged 
D ~e~~e~ttr::a'?~~g~~9!! 
O olher. 

3. Date of 
event 01/00/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
82-YE.Alt-OLD FEMALE CONSUME!l IU:POltTED THAT SHE DEVELOPED 

GLOCOPBAGE (MET!'OltMIN HCL) 500 

G BID FOR Tlt!:ATMENT OF NON-INSULIN DEPENDENT DIABETES. 

THE PATIENT STARTED TAltING GLOCOPHAGE IN NOVEMBD, 1996; 

BY JANUARY, 1997 SHE HAD DEVELOPED THE ABOVE SYMPTOM. 

SHE WAS CONCOMITANTLY TAKING GLIPIZIDE. AS OF OCTOB!:lt 

27, 1997 THE ABOVE EVENT IS tnillU!!SOLVED. 

6. Relevant testsllaboratory data 

ONK 

7. Other relevant history, including preexisting medical conditions 

tlNK 

IDA 
Facsimile Form 3500A 

Submission of. NpOrt does not c--... 
admisaion-medical personnel, UMl'facillty, 
distributor, manufacluretor produCt-.S or 
contrlbul9d to the -

UF/Dist r&Porl # 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPHAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency & route used 
#1. 500 MG #1. 11/00/96-0NK 

BID ORAL 

4. Diagnosis for use 

#1. NON-INSULIN-Dl!!PENDEN'l' DIABETES 

6. Loi# 
#1. NI 

7. Exp.date 
#1. NI 

s. Event abated after use 
stopped or dose reduced 

D yes D no ~ doesn't 
#1 apply 

0 0 O doesn't 
yes no apply 

a. Event reappeared after 
reintroduction 

0 yes 0 no [!]doesn't 
1-9-_-N_D_C_# _______ _. __________ --I #1 apply 

NOT IU:POltT!!D 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
GLIPIZIDE 

I G. All manufacturers 
1. Contact office - name/address 
HEIDE CUNNING, B.S. 

BltISTOL-MYEltS SQUIBB 

WORLDWIDE SAl!'1!!TY le SURVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PltINCETON,NEW JEltSEY 08543-4000 

5. 4. Date receiVed by manutacture.. 
10/27/97 (A)NOA# .ll:.lll 

6. If IND, protocol • 
w. 

7. Type of report 
(check all Iha! apply) 

IND# 

PLA# 

pre-1938 

OTC 
product 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check alt that apply) 

0 foreign 

0 study 

0 literature 

[!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 olher. 

0 5-day 0 15-day 

0 1 a-day [!] periodic 

a. Ad""""' event tenn(s) 
INSOMNIA 

[!] Initial 0 tonow-up# 

9. Mtt.r.port number 
M072988 

2. Health professional? 

0 yes [!]no 

3. Occupation 
CONS"OMElt 

4. Initial nporter also 
sent report to FDA 

0 yes 0 no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ '"'""''"ti'"""""''"'""" Mir report# 

~DA: ll 01 93 

M073028 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. I!] Adverse event and/or Product problem 

2. Outcomes attributed to adverse event 
(check all Iha! apply) 0 disability 

0 death D congenital anomaly 

0 life·threatening 

0 hospitallzation~initial or prolonged 
D required int~rverition to prevent 

permanent 1mpa1rment'damage o other: 

3. Dateof 
event 10/00/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
61-Y!!AR-OLD FEMALE CONSOMl!:R REPORTED THAT SID!: DEVELOPED 

SEVER.I!: DIARRHEA WHILE TAXING GLUCOPHAGE (METPORM:IN HCL) l!'OR 

TREATMENT OF NON-INSULIN DEPENDENT DillETES MELLITUS. TID!: 

PATIENT WAS NOT TAKING ANY CONCOMITANT DRUGS. IN OCTOBER, 

1997, TID!: PATIENT TOOK A SINGLE 500 MG TABLET Ol!' 

GLOCOPHAGE, AND AFTER THIS ONE DOSE SID!: D!:VZLOPED SEVERE 

IAlUUIEA. SID!: STOPPED GLUCOPHAGE, Am> TID!: l!:VZNT 

SOLVED. NO FORTID!:R DETAILS WERE REPORTED. 

6. Relevant tests/laboratory data 
tJNX 

7. Other relevant history, including pnexisting medical conditions 
tJNX 

lFDA 
Facsimile Form 3SOOA 

Submission of • report does not cons1itute ... 

admission - medical~. UMt falclfity, 
distributor, ma..-rw or product - or 
contriblllecl to the._,.. 

UF/Dlst report # 

C. Suspect medication(s) 

1. Name 
11. GLUCOPHAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency & route used 
#1. 500 MG 

ORAL 
11. 10/00/97-10/00/97 
l DOSES 

4. Diagnosis for use 

11. NON-INSULIN-DEPENDENT DIABETES 

6. Loi# 
11. Nl: 

7. Exp.dale 
11. NI 

5. Event abated after use 
stopped or dose reduced 

I!] yes D no 0 doesn1 
U apply 

D D D doesn1 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes D no I!] doesn1 
t-9-.""'N,..,.D_C_,.#--------'----------; il apply 

NOT REPORTED 0 yes 0 no 0 doesn1 
apply 

1 O. Concomitant medical products 
NONE 

'G. All manufacturers 
1. Contact office • namo.'address 
HEIDE CONNXNG, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SAl!'l!:'1'Y & SORVEILLllNCE 

MAIL LOCATION 023-07 

P.O.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Date received by manufacturer 
10/28/97 

6. If IND, protocol I 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll:l.5.7.. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 ti!erature 

00 consumer 

0 health 
professional 

D user facility 

0 company 
representative 

D distributor 

D other: 

D 5-d•y D 15--<lay 

0 IQ.day 00 periOdic 

8. Adverse iwent lenn(s) 
DIARRHEA 

00 Initial 0 fOllow-up# 

9. Mfr.report number 
M073028 

2. Health professional? 

0 yes I!] no 
3. Occupation 
C01\lStJt!!ER 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no 00 unk 
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& Bristol-Myers Squibb Company 
MED WATC~ PharmaceuticalResearchlnstitute 

UF/Disl report# 
M073072 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. @ Adverse event an cl' or 0 Product problem 

2. Outcomes attributed to adverse event 
(cheek all that apply) 0 disability 

D death D congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~ee~~~e!Wf~p9a~~~~~~~ 

3. Date of 
event 04/00/97 

5. Describe event or problem 

D other. 

4. Date of 
this report 01/21/98 

PHYSICIAN REPORTED THAT HIS WI!'!! (AGE NOT SPECIFIED) 

DEVELOPED BLOODY STOOLS, CRAMPING AND DIAJUIBEA WHILE TAXING 

GLOCOPKAGE (Ml!!TFO:RMIN KCL) 500 MG BID FOR TREA'l'Ml!!:N'l' OF 

DIABETES Ml!!LLITOS. TU PATIENT STARTED TAXING GLOCOPaAGE 

IN' APPROXIMA'l'ELY APRIL, 1997. SU StJBSEQtJEN'l'LY BEGAN 

l!!RIENCING TU ABOVE l!!VEN'1'. GLOCOPKAGE '1'aERAPY WAS 

STOPPED ANI> '1'llEN' RESTARTED ON'E MONTH LATER AT 500 MG QD; 

DOSE WAS SOBSEQOEN'l'LY AGAIN IN'CREASED TO 500 MG BID. 

PATIENT INITIALLY WAS "FIN'l!!" WITa A FASTING BLOOD 

TU PATIENT AGAIN' COMPLAINED OF CRAMPING, 

IN Tai!! STOOL. GLOCOPKAGE Tal!!RAPY 

AS STOPPED AND TU PATIENT •GOT Bl!!TTER.0 (NOT SPECIFIED 

l!!VEN'l'S COMPLETELY RESOLVED). Tai!! Rl!!POR'l'ER STATED THAT 

Kl!! CONSIDERS GLOCOPKAGE TO BE TU CAOSE OF '1'E!l!! EVJ:N'1'. TU 

PATIENT IS NOT CORRl!!NTLY TAXING (AS OF OCTOBER 28, 1997) 

Ml'l'I-DIABZTIC Tal!!RAPY. N'O l!'OR'l'a!:R DETAILS WERE 

6. Relevant testsllabcratoty data 
FASTING BLOOD SOGAR 104 

05/00/97 

7. Other retevant histO<y, including preexisting medical conditions 
OUK 

( CONTINOED) 

JFDA 
Facsifllile Form 3500A 

Submission ol • .._i - not cons- an 
...-;o,. - medical personnel, user hlCility, 
distributor,~ or proclUctcaused or 

ca1lribuled to --

C. Suspect medication(s) 

1. Name 
#1. GLOCOPKAGE TABS~500 MG 

3. Therapy dates 2. Dose, frequency & route used 
#1. 500 MG 

BID ORAL 
#1. 04/00/97-00/00/97 
6 MONTHS 

4. Diagnosis for use 

#1. DIABETES Ml!!LLITOS 

6. Lot# 

#1. N'I 
7. Exp.dale 
#1. NI 

5. Event abated after use 
stopped or dose reduced 

@ yes D no D doesni 
#1 apply 

D D D
doesn't 

yes no apply 

8. Event reappeared after 
reintroduction 

@ yes D no D doesni 
1-9-.-N-D_C_#---------'----------l #1 apply 

NOT REPORTED D yes D no D doesn't 
apply 

10. Concomitant medical products 
mot 

G. All manufacturers 
1. Contact off1Ce • name/address 
UIDE C'ON'NIN'G, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SAFE'1'Y .Ii SORVEILLANCE 

MAIL LOCATION' D23-07 

P.O.BOX 4000 

PRJ:NCETON,N'EW JERSEY 08543-4000 

4. Date received by manufacturer 
10/28/97 

6. If IND, protOCol t 

NA 

7. Type of report 
(Cheek all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
produci 

.ll::.1.51. 

D y•s 

D yos 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

D foreign 

D study 

D ~terature 

D consumer 

!El health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D ls-day 

D 1C>-<lay !El periodic 

!EJ Initial 0 follOW-i.lp# 

8. Adverse event tenn(s) 

MELENA 

9. Mfr .report numbot 
M073072 

PAIN 

1. Name, address & ~number 

3. Occupation 
PaYSICIJW' 

4. Initial reporter also 
sent report ID FDA 

Dyes 0 no @ uni< 
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~Bristol-Myers Squibb Company 
MED WATCH "~'mk• "''°"'''""'m' 
THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

Page 2 of 2 

A.. Patient information------------~-----·· --- - · · 

1. Patient Identifier 2. Ag<> at time 3. Sex 4. Weight 
of event: 

or 
Q1ema1e lbs 

Date 
of birth: 

Qmale 
or 

kgs In confidence 

B. Adverse event or product problem 

1. 0 Adverse event and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 

0 death 

0 life·lhreatening 

0 hospitalization-initial or prolonged 

D disability 

O congenital anomaly 

D ~8e~~9r?~ttf~p8a'l~rii,~:~ 
D other: 

C. Suspect medication(s) 

1. Name 

2. Dose, frequency 6 route used 

4. Diagnosis for use 

oved b FDA: 11 01 93 
Mfr report# M073072 
UF /Dist report # 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduced 

D yes D no D doesn't 
apply 

6. Lot# 7. Exp.date D 
yes D no D doesn1 

apply 

3. Date of 
event 

5. Describe event or problem 
PORTED. 

6. Relevant tests/laboratory data 

4. Date of 
this report 

7. Other relevant history, including pnellisting medical conditions 

fDA 
Facsimile Form 3500A 

Subminion of a report - not constttut..., 
llclmisSion - medicol personnel, uur i-lity, 
distributor,,,__°' prodllet-d °' 
contribuled IDttle .-.t. 

9. NDCll 

10. Concomitant medical products 

G. All manufacturers 
1. Contact office • name/address 

4. Date received by mllnllfacturer 

6. If IND, protocol II 

7. Typeofreport 
(checi< au that apply) 

5. 
(A)NCA# 

IND# 

PLA# 

pre-1938 0 yes 

OTC 0 yes product 

8. Event reappeared after 
reintroduction 

D yesOno Ddoesn't 
apply 

0 yes D no D doesn't 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

0 consumer 

0 health 
professional 

0 user facility 

D company 
representative 

0 distributor 

0 other. 

0 5-<lay 0 15-<lay 

0 lo-day 0 periOdic 

a. Adverse event tenn(s) 

0 Initial 0 follow-up# 

9. Mfr .report number 

E. Initial reporter 
1. Name, ad~ a. phone number 

3. C)c:aq)etion 

Oves Ono 
4. Initial ~r also 

sent report to FDA 

Dyes 0 no 0 unk 
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~Bristol-Myers Squibb Company 
MED WA TcfF' """""""'".=" 'M"'"'' 

FDA: 11 01 93 

M073080 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

·· 10 c'Ontidence ... 
1. I!] Adverse event an<Vor Product problem 

2. Outcomes attributed to adverse event 
(check au that apply) D disability 

D death D congenital anomaly 

0 lite-threatening 

D hospitalization-initial or prolonged 
D ~~~e,?e~tr~~~~~~~~ o Other. 

3. Date of 
event NI 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

62-n:AR-OLD FEMALl!! CONS'DMEll REPORTED THAT SHE DEVELOPED 

(METFOJtMIN BCL) 500 MG 

THE PATIENT STARTED TlUtING GLUCOPBAGE IN FEBRUARY, 

THE ONSET DATE OF THE El/J:NT WAS NOT REPORTED. 

INFORMATION WAS REQUESTED. 

6. Relevant testsllabonltory data 
UNK 

7. Other relevant history, including preexisting medical conditions 

UNK 

JFDA 
Facsimile Form 3500A 

Submission of • report does not cons-.., 
-.ission lllM medical personnel. user facility, 
diSlributor, lllllllUhK:lunt or procluCt c:auMd or 
~lothe-

UF/Dist report# 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPBAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency 6 route used 
#1. 500 MG #1. 02/00/97-UNK 

BID ORAL 

4. Diagnosis for use 

#1. DIABETES MELLITOS 

6. Lot# 
#1. NI 

7. Exp.date 
#1. NI 

5. Event abated after use 
stopped or dose reduced 

D yes D no I!] doesn't 
#1 apply 

0 yes 0 no 0 ::~;1 

a. Event reappeared afte< 
reintroduction 

D yes D no I!] doesn1 1-9-_-N_D_C_# _______ _. _________ -t #1 . apply 

NOT REPORTED D yes D no D doesn't 
apply 

1 o. Concomitant medical products 
NORVASC 

IMODIOM 

'G. All manufacturers 
1. Contact Office • name/address 
HEIDE CONNING, B.s. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE SAl"l!!TY & SORVEILLANCl!! 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Date received by manufactum' 
10/29/97 

6. If IND, protocol I 

Nll. 

7. Type of report 
(check all that apply} 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.li.:.lll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

I!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-d•y D 15-day 

D 10-day I!] peliOdiC 

I!] Initial D follow-op# 

8. Adverse event tenn(s) 
D:tllRBEA 

9. Mfr.report num­
M073080 

4. Initial reporter also 
sent report to FDA 

Dyes D no IEJ unk 
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& Bristol-Myers Squibb Company 
MED WATC~ PhannaceuticaJResearchlnstitute 

Mfr report# 

UF/Dist report # 

M073082 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

Patient Identifier 

1. and.I or 

2. Outcomes attributed to adverse event 
(check all that apply) D disability 

0 death O congenital anomaly 

0 life·lhreatening 

0 hospilalization·initial or prolonged 
D ~~=~~1t~~~~~J~~g,v:~ 
0 other: 

3. Dataof 
event NJ: 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

71-YBAR-OLD FEMALE CONSt!Ml!:Jl REPORTED THAT SHE DEVELOPED 

ORIN!: WHILE TAXING GLt1COPHAGE (ME'l'!'ORMIH HCL) 

THEltlU'Y DATES !"OR GLUCOPHAGE WERE NOT PROVl:DED. 

DRUGS INCLUDED ALLOPt1RINOL QD AND ZOCO!l QD. 

0 Ftl"R.THE!l DETAILS WEJlE REPORTED. 

SUPPLEMENTAL INP'ORMATION' WAS RECEIVED F!lOM THE CONSUMER 

ON' N'OVEMBE!l 18, 1997. THE EXPI!lATION' DATE l"OR HEil 

GLt1COPHAGE PRESC!lIPTION' WAS APilIL, 2000; SHE GAVE A LOT 

N'OMBE!l 01" •JIMS6070.• NO Ftl"R.THER DETAILS WERE REPORTED. 

6. Relevant tests/laboratory data 
tJNX 

7. Other relevant history, including pniexlsling medical conditions 
tJNX 

JFDA Solbrnission of • report does not conslitute .n 
aclmlaion tNt medical personnel, user t.cUity, 
distributor, manut.cturer or product caused or 
contriblMd ID the .,,.,.L 

C. Suspect medication(s) 

1. Name 
#1. GLt1COPHAGE TABS 850 MG 

2. Dose, frequency & routa used 
#1. 850 MG 

QD O!lAL 

4. Diagnosis for use 

3. Therapy elates 
il. NJ: 

#1. DIABETES MELL:CTt7S 

6. Loi# 
#1. 

"BMS6070• 

7. Exp.date 
#1. 4/2000 

S. Event abated after use 
stopped or dose reduced 

O yes 0 no IBJ doesn't 
#1 apply 

D D D doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no IBJ doesn'I 
l-9-.-N-D_C_#--------'----------1 #1 apply 

NOT REPO!lTEI> 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
ALLOPUR:cNOL 

ZOCOR 

I G. All manufacturers , 
1. Contact office • name/address 
HE:IDE CUN'N'ING, B.S. 

B!lISTOL-MrE!lS SQUIBB 

WORLDWIDE SAFETY A SURVEILLANCE 

MAIL LOCATION' D23-07 

P.O.BOX 4000 

PRIHCETON',NZW JERSEY 08543-4000 

4. Date received by rnanutacturer 
10/29/97 

6. 11 INO, protocol I 
NA 

7. Type o1 report 
(check att lhat apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll::.ll1.. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all Iha! apply) 

D foreign 

D study 

D fiterature 

~ consumer 

D health 
professional 

D user facility 

D company 
representative 

tJ distributor 

D olher. 

D 5-<lay 0 15-<lay 

D 10-<lay 00 periodic 
8. Adverse event term(s) 

UR:cN' AmlORM 

IBJ Initial 0 follow-up# 

9. Mir.report num­
M073082 

3. Occupation 
CONSOllElt 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no 00 unk 
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~Bristol-Myers Squibb Company 
MED WATC:fri7 Phrumocoo<i"1Ro,_hlM;"" 

FDA: 11 OI 93 

M073087 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

In confidence .. -

1. ~ Adverse event and/or 0 Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) D disability 

D death D congenital anomaly 

D life-threatening 

D hospitalization~nitial or prolonged 
D ~~~~~eWi'f~~~~~~~~:~J 
D other. 

3. Date of 
event 01/24/97 

4. Oateof 
this report 01/21/98 

5. Describe event or problem 
66-YEAR-OLD FEMALE CONS'OMEJl REPORTED TBAT SHE Dl!!VELOPED 

"NERVE DAMAGE• WITH OPPER BAO:: PAIN WHILE TAXING 

GLUCOPHAGE (METFORMDI' HCL) 500 MG BID FOR TREATMENT OF 

ON-INSULIN DEPENDENT DIABETES MELLITUS. THE PATIENT 

STARTED TAXING GLUCOPHAGE ON JANUARY 14, 1997; BY JANUARY 

24, 1997 SHE WAS EXPERIENCING THE ABOVE SYMPTOMS. SHE 

STOPPED TAXING GLUCOPHAGE DI' APRIL, 1997. AS OF OCTOBER 

19, 1997 (MORE THAN SIX MONTHS AFTER STOPPING GLUCOPRAGE), 

THE ABOVE SYMPTOMS PERSIST. BER MEDICAL HISTORY INCLUDED 

HYPERTENSION. ADDITIONlUo INFORMATION WAS REQUESTED. 

6. Relevant testsllaboratory data 
tlNK 

7. Other relewnt history, including -xisling medical conditions 

HYPERTENSION 

IDA 
FllCSimile Form 3SOOA 

Submission of a report does not constitute on 

admisSion "* medic.I personnel, user facility, 
distributor, manulacturwr or product caoAd or 
contributed to the event. 

UF/Dist report# 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE TABS_500 MG 

3. Therapy dates 2. Dose, frequency & route used 

#1. 500 MG 
BID ORAL 

#1. 01/14/97-04/00/97 
3 MONTHS 

4. Diagnosis for use 

#1. NON-Dl'SULDl'-DEPENDENT DIABETES 

6. Lot# 
#1. NI 

9. NOC# 
NOT REPORTED 

7. Exp.date 

#1. NJ: 

10. Concomitant medical products 
ACCOPRIL 

I G. All manufacturers 
1. Contact office • name/address 
HEIDE etmNXNG, B.S. 

BRISTOL-MYERS SQOIBB 

WORLDWIDE SAFETY t. SURVEILLANCE 

MAIL LOCATION D23-07 

P.0.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Date received by manufacturer 
10/29/97 

6. If IND, protOCOI I 

NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

4.0.::.lll 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

D yes ~no D doesn'1 
#1 apply 

D D D doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

D yes D no ~ doesn1 
#1 apply 

D yes D no D doesn't 
apply 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D •terature 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D 10-day ~ periOdic 

8. Adverse event term(s) 
PAIN BACK 

~ Initial D fOllow-up# 

9. Mfr.repott number 
M073087 

1. Name, address & phone number 

2. - professional? 

Dyes l!J no 

NE'OROPATBY 

4. Initial reporter also 
sent report to FDA 

Dyes D no ~ unk 
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~Bristol-Myers Squibb Company 
MED WA Tc-IF''"'"""""'" • ._,""'""' 

Mfr report# 
~DA: t1 01 93 

M073092 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

- tn confidence .. -

1. @ Ad..,rse event and/or 

2. Outcomes attributed to adverse event 
(Check all that apply) 

Product problem 

D disability 

0 death O congenital anomaly 

0 life-threatening D ~~8,,de~tr~ea~~~~&r:':~ 
0 hospitalization-initial or prolonged D other. 

3. Dateol 
event 00/00/96 

4. Date o1 
this report 01/21/98 

5. Describe e..,nt or problem 
63-nAR-OLD MAL!: PATIEN'l' REPORTED THAT BE DEVELOPEt> A 

ass OF APPETITE WHILE TAXING GLUCOPHAGE (MET!'ORMIN HCL) 

TREATKE'NT OF D:tlll!:'l'ES MELLITUS TYPE II. BE 

GLUCOPHAGE IN 1996; THERAPY Dtl'llATION IS 

PROXIMATELY 1.5 YEARS. SINCE STAR.TING GLUCOPHAGE 

EXPER.IENCEt> A LOSS OF APPETITE; 

THAT BE •FEELS !'tJLL ALL :DAY LONG, IT'S HARD TO 

Dtll!: TO HAUSZA BUT DUE TO THE !'t1LL !'EEL?NG.• HIS 

HISTORY INCLl:J'DED ALLERGY TO TALW:W (PEN'l'AZOCXNE 

LACTATE). 

6. Relevant tests/laboratory data 
1JNK 

7. Other ,.levant history, including -xisting medical conditions 
TALW:W ALLERGY 

IDA Submission ot a report - not constitute ., 
admission _ _.,.. personn.a, ._. lxilily, 

distriblllor, rnanulaclurer or product caused or 
contributed to the ltY<lnt. 

U /Dist report # 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency 6 route used 

#1. 500 MG 
BID OR.AL 

tl. 00/00/96•1JNK 
1.5 YEARS 

4. Diagnosis for use 

#1. DIABETES MELLITUS TYPE II 

6. Loi# 
#1. NI 

7. Exp.date 

#1. NI 

5. Event abated after use 
stopped or dose reduced 

O yes 0 no @ doesn't 
#1 apply 

D 0 O doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no !EJ doesn't 
~9-_-N_D_C_# ______________ _._ ________________ -l#l ap~y 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
GLYNASE 

1 G. All manufacturers 
1. Contact office • ..-add.._ 
HEIDE ctJNN:tNG, B.S. 

BR.l:STOL-MYER.S SQUIBB 

WORLDWIDE SU'ETY A Stnl.WILLANCE 

MAIL LOCATION D23•07 

P.O.BOX 4000 

PR.INCETON,NEW JERSEY 08543-4000 

4. Date received by m..ulacturer 
10/29/97 

6. If IND, protocol II 
NA 

7. Type o1 report 
(check au that ap~) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2.2..::.l.U 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

D Study 

0 literature 

!El consumer 

D health 
professional 

D user facility 

0 company 
representative 

D distributor 

0 other. 

D 5-day D 15-<lay 

D 10-day !El periodlc 

!EJ Initial 0 IOllow-<Jp# 

8. Adverse event lerm(s) 
ANOREXIA 

9. Mir.report number 
M073092 

2. Health professional? 

0 yes I!] no 

3. Occupation 
CONSUllER 

4. Initial reporter also 
sent ,.port to FDA 

0 yes 0 no @ unk 
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~Bristol-Myers Squibb Company 
MED WA Tcir1' -=~""om"'-"~';"" M073159 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!] Adve,... event anG'or [!] Product problem 

2. Outcomes attributed to adverse event 
(cheek all that apply) D disability 

0 death D congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~~~eITTtr~ea~~~e~~ae9J 
O other. 

3. Dateot 
event 

5. Describe event or problem 

4. Dateof 
this report 01/21/98 

CONS1JMZR REPORTED THAT HIS W:IFl!! (AGE N'O'l' SPECIFIED) 

DEV!:LOPED "LOTS OF BLOATING•, SOFT BOWEL MOVEMENTS AND 

AS PASSING "AI.OT OF PROTEIN" m '1'HE uanm WHILE TAXING 

GLOCOPHAGE (METFORMIN HCL). '1'HE PATIENT WAS TAXrNG '1'HE 

500 MG STllElilG'l'H OF GLOCOPHAGE TABLETS; DAILY DOSE NOT 

SPECIFIED. THE PATIENT ALSO COMPLAINED THAT THE TABLETS 

HAD AN ODOR "LID DEAD FISH.• ADDITIOHAL INFORMATION 

AS REQOESTED. CROSS RE!'EREN'Cl!: PRODUCT COMPLAINT NIJMBER 

23335. 

6. Relevant tests/laboratory data 

om:: 

7. Olller ntlevant history, inc:lucling preexisting medical c:ondi1ions 
om:: 

JFDA 
Facsimile Form 3SOOA 

Submission of a ntpOft does noc eonstitute an 
admission - -.:al poorsonnel, usetf8cility, 
distributor, "*\ufactuntr or prodUcl caused or 
-.lributed to the """"L 

UF/Dlst report# 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPHAGE TABS 500 MG 

2. Dose, frequency & route used 
#1. 

3. Therapy dates 
jl. NI 

ORAL 

4. Diagnosis tor use 

#1. DIABETES MELLITOS 

7. Exp.date 6. Loi# 
#1. #1. tJNKNOWN 

9. NOC# 
NOT REPORTED 

1 O. Concomitant medical products 
ONK 

I G. All manufacturers 
1. Contact office • name/addntss 
HEIDE CONNING, B.S. 

BRISTOL-MYERS SQt1IBB 

WORLDWIDE SAFETY i: SURVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Date ntceived by manufacturer 
10/31/97 

6. If IND, protocol# 
NA 

7. Type of report 
(cheek all that apply) 

s. 
(A)NOA # 

IND# 

PlA# 

pre-1938 

OTC 
product 

.2..a.::J.ll 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

D yes D no [!] doesn't 
#1 apply 

D D O doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

D yes 0 no [!] dO&Sn't 
lll apply 

D yes 0 no 0 doesnt 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

0 foreign 

D study 

D literature 

[!] consumer 

0 health 
professional 

D user facility 

D company 
representative 

0 distributor 

D other. 

D 5-day D ls-day 

D , ().;jay !!l periodic 

[!] Initial D IOllow-up# 

a. Adverse event tenn(s) 
FLATOL 

9. Mfr.ntp(lft number 
M073159 

2. Health profeSSlonal? 

Dyes [!]no 

ALBt1MIN't1RIA 

STOOL Al!NORM 

3. Occupation 
PATIENT'S HOSBAND 

4. Initial ntporter also 
sent report to FDA 

Dyes D no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC-fF7' Plwm'''"""' """"' ,,,.;,,., M073188 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 0 Product problem 

2. Outcomes albibuted to adverse event 
(check all that apply) 

0 death 

0 life-threatening 

0 hospitalization-initial or prolonged 

3. Dateof 
event 10/00/97 

5. Describe event or problem 

D disabilily 

D congenital anomaly 

D ~~~~e~1tr~ea'1~~~SJ~:;J o other. 

4. Date of 
this report 01/21/98 

CONSUMER REPOR'l'EI> THAT BER '3-YEAR-OLD Bt1SBAND DEVELOPED 

FLA'l'OLENCE WHILE TAXING GLOCOPHAGE (ME'l'FORMIN HCL) 850 

G BID FOR 'l'REA'l'ME1il'1' OF DIABETES MELLI'l'OS. EXACT 'l'HEJIAPY 

DATES FOR GLOCOPHAGE WERE NOT PROV:tDEI>; 'l'BERAPY DORATION 

AS REPOR'l'EI> AS FOOR WEEXS. CONCOMITANT DRUGS INCLUDED 

GLYBORIDE QD. NO FURTHER DETAILS WERE REPORTED. 

6. Relevant testsnabontory data 
ONll: 

7. Other relevant history, inclUding preexisting medical conditions 
ONX 

IDA 
Facsimile Form 3500A 

SubmisSion Of a report does nol conslilule an 
adrnisa;on that medical personnel, user facility, 
dislributor, rnanubocturer or product c.uMd or 
contrilKlledtothe-

UF /Dist report • 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPHAGE TABS 850 MG 

2. Dose, frequency Ii route used 
il. 850 MG 

3. Therapy dates 
11. ONll: 

BID ORAL 4 WEEKS 

4. Diagnosis for use 

11. DIABETES MELLI'l'OS 

6. Loi# 
#1. NI 

7. Exp.date 
#1. NJ: 

9. NOC# 
NOT REPO:ll'l'EI> 

10. Concomitant medical products 
GLYBORIDE 

1 G. All manufacturers 
1. Contact office • name/address 
HEIDE CONNING, B.S. 

BRISTOL-MYE:llS SQUIBB 

WO:llLDW:tDE SA!'E'1'Y &: SORV!:ILLANCE 

MAIL LOCATION D23-07 

:P.O.BOX 4000 

PRINCETON,NEW JERSEY 08543-4000 

4. Date receiV<ld by manufacturer 
10/31/97 

6. If IND, pt<>tocol # 

NA 

7. Type of report 
(cheek aff that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.li=..3..ll 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

D yes D no [!] doesn't 
#1 apply 

D D D doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes D no [!]doesn't 
#l apply 

D yes D no D doesn't 
apply 

2. Phone number 

609-252-3737 

3, Report source 
(check all that apply) 

D foreign 

D study 

D literature 

[!] consumer 

D health 
professional 

D user facilily 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D , o-day 00 periOdic 

00 Initial O follow-up# 

8. Adverse event term(s) 
l"LATOL 

9. Mir.report number 
M073188 

3. Occupation 
CONS1J11J!::a 

4. Initial reporter lllso 
sent report to FDA 

Dyes 0 no 00 unk 
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~ Bristol~Myers Squibb Company 
MED WA TC~"""''''""'" Ro-W lmtirn" 

FDA: Tl 01 93 
Mfr report# M073213 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. an di or Product problem 

2. Outcomes attributed to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prOIOnged 
D ~~~~~e~trrri"Pea~~~~&i~Q~ 
O other. 

3. Date of 
event 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

PHYSICIAN REPORTED THAT A 45-Y!:All-OLD FEMALE PATIENT 

DEVELOPED HYPOGLYCEMIA WITH ASSOCIATED SYMPTOMS WHILE 

AXING GLUCOPBAGE (METFORMIN BCL) 500 MG TID FOR 'l'REA'1'MEN'1' 

DIABE'l'ES MELL'l'OS TYPE II. TD EXAC'1' 'l'Bl!:RAPY DATES 

NO'l' PROVIDED; 'l'BERAPY Dtll!ATION WAS REPORTED AS THREE 

Tm: PATIENT WAS NO'l' TAXING ANY CONCOMITANT DRUGS, 

BAD NO COEXISTING OR SIGNIFICANT PAST MEDICAL 

WHILE TAKING GLUCOPBAGE, THE PATIENT BAS 

Tm: 50 'S) , WITH 

SOCIATED SYMPTOMS INCLUDED SWEATING, SHAKINESS AND 

vousm:ss. TD PATIENT DEN:IED FASTING O:ll P:llOLONGED 

EXERCISE. NO FO:ll'l'm:R Dl!!'l'AILS Wl!!:lll!! Rl!!PO:llTED. ADDITIONAL 

INFORMATION BAS BEEN REQUESTED. 

6. Relevant testsllabonltory data 

BLOOD SUGAR so•s 

7. Other relevant history, including _..;sting medical conditions 
NONE 

IDA 
Facsimile Form 3500A 

Submission of • report clOM not conslilutll ., 

admission - .-;cai personnel, user faclllty, 
disbibutor, manufacturer or product c:auMd or 
cattributecl to Ille event. 

UF/Dlst report# 

C. Suspect medication(s} 

1. Name 
#1. GLUCOPBAGE TABS 500 MG 

2. Dose, frequency & route used 

#1. 500 MG 
TID ORAL 

4. Diagnosis for use 

3. Therapy dales 
#1. ONK 
3 MONTHS 

#1. DIABETES MELLI'l'OS 'l'YPE II 

6. Loi# 
#1. NI 

7. Exp.date 

#1. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no @ doesn·t 
#1 apply 

doesn't 0 yes 0 no D apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no @doesn't 
1-9-.-N-D_C_# _______ _. _________ -l #1 apply 

NO'l' REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
NONE 

· G. All manufacturers ' 
1. Contact office • narna.iaddress 
HEIDE CONNXNG, B.S. 

BlUSTOL-MYDS SQUIBB 

WO:llLDWIDE SA!'E'rY & SURVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCE'l'ON,NEW JE:llSl!:'r 08543•4000 

4. Date received by rnanutacturer 
10/31/97 

6. If IND, protocol I 
NA 

7. Type of report 
(cheek all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre·193B 

OTC 
product 

.ll::..lS1. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

D literature 

0 consumer 

[!:] health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other: 

0 5-day 0 15-day 

0 10-day [!] periodic 

@[) Initial O follow-<Jp# 

B. Adverse event terrn(s) 
BYPOOLYCEM 

9. Mfr.report number 
M073213 

3. Occupation 
PHYSICIAN 

4. Initial reporter also 
sent report to FDA 

Dyes D no IE] unk 
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· ~Bristol-Myers Squibb Company 
MED WA TC~ Phorm"'";"' R<=oh rn.; ... 

Mfr report# 
ved b FDA: 1l 01 93 

M073216 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or 

2. Outcomes attributed to adwrse event 
(check all that apply) 

Product problem 

D disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization~nitial or prolonged 
D ~~~.,mtr~:a~~ri~&r~v:~ o other: 

3. Dalll of 
event 

5. Describe event or problem 

4. Dateof 
this report 01/21/98 

52-YEAR-OLD FEMALE CONSUMER REPORTED THAT SHE DEVZLOPED 

BL'OlUlJ!!I) VISION WHILE TAKING GLUCOPHAGE (ME'l'FORMIN HCL) 

500 MG BID FOR 'l'REA'l'MEN'l' OF DIABETES MELLITUS. THE 

EXACT THEltAPY DATES P'Oll GLUCOPHAGE WEllE NOT PllOVIDED; 

THERAPY DURATION WAS REPORTED AS 2 WEE1CS. A FEW DAYS AFT!:ll 

STARTING GLUCOPHAGE, SHE DEVZLOPED Tm: ABOVE SYMPTOM. 

m::R MEDICAL HISTORY INCLUDED HYPEll'l'ENSION. 

6. Relevant tests/laboratory data 
tnDi: 

7. Other releYant history, inctucling preexisting medical conditions 
HYPER'l'ENSION 

IDA 
Facsimile Form 3500A 

Submission of. report - not --1111 
admiMion - medical pel'SON>el, -facility, 
distributor, manu!M:tunlr or pl'OCIUCI .,..._or 
contributed to the event. 

UF /Dist report # 

C. Suspect medication(s} 

1. Name 
#1. GLUCOPHAGE TABS,500 MG 

2. Dose, frequency a. route used 
#1. 500 MG 

BID ORAL 

4. Diagnosis for use 

#1. DIABETES MELLITUS 

6. Lot# 
#1. NI 

7. Exp.date 
#1. NI 

3. Therapy dates 
11. um: 
2 WEEKS 

5. Event abated after use 
stopped or dose reduced 

0 yes D no !!] doesn't 
#1 apply 

D D D
doesn't 

yes no apply 

8. Event reappeared after 
reintroduction 

0 yesOno ~doesn't 
~9-.-N-D_C_#---------'----------1#1 apply 

NOT REPOll'l'EI> D yes D no D doesn't 
apply 

10. Concomitant medical products 
MICRONASE 

ALTA.CE 

1 
G. All manufacturers 
1. Contact office • name/address 
HEIDE CONNING, B.S. 

BllISTOL-MY'l!:llS SQUIBB 

WOJU.DWXDE SAl'1!:'1'Y a SUllVEII.LANCE 

MAIL LOCATION D23-07 

P.0.BOX 4000 

PRZNCJ:TON,NEW JDSEY 08543-4000 

4. Date --by manufacturer 
10/31/97 

6. If IND, protocol # 
NII. 

7. Type of report 
(cheek all that apply) 

5. 
(A)NDA# 

IND# 

PLAt 

pre-1938 

OTC 
product 

z.o..::.lll 

D yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

!!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-<lay D 15-<lay 

D 1 ().day 1!J periOclie 

!!] Initial O fotlow-up# 

8. Adverse event tenn(s) 
VISION ABNORM 

9. Mir .report number 
M073216 

1. NlurMo, address a. phone number 

4. Initial reporblr also 
sent report to FDA 

Dyes 0 no !!] unk 

67 



& Bristol-Myers Squibb Company 
MED WATC~ Phannaceutica!Researchlnstitute 

A ov&d b FDA: 11 01 93 
Mfr report# M073238 
UF /Dist report • 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

lri Confidence ... 
1. [!:! Adverse event and/or Product problem 

2. Outcomes attributed to adverse event 
(check all lhat apply) 0 disability 

D death D congenital anomaly 

D life-threatening 

0 hospitalization-initial or prolonged 
D ~~~~9ri1e~ttf~~~Ai~~:~ o other. 

3. Dateof 
event 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

MALE CONStJMER (AGE NOT PROVXDED) REPORTED TEAT HE 

Tl\XING GLOCOPHAGE (ME'l'FORMIN 

CL) 2500 MG QD. EXAC'l' TKERAPY DATES FOR GLOCOPHAGE WERE 

OT PROV:IDED; THERAPY DOllATION WAS REPORTED AS· TWO YEARS. 

0 FORTBEll DETAILS WERI!: REPORTED. 

6. Relevant tests/laboratory data 
mm: 

7. OU- relewnt history, including preexisting medical conditions 
UN1t 

lFDA Submission of • report does not constitute .,. 
llClmission that medical personnel, user facility, 
distributor, l'llllnuisNrer or product__.. or 
contributed to the event. 

C. Suspect medication(s) 

1. Name 
#1. GLOCOPHAGE TABS.~500 MG 

2. Dose, frequency & route used 
tl. 2500 MG 

QD ORAL 

4. Diagnosis for use 
#1. DXAB!:TES MELLI'l'trS 

6. Loll 
#1. NJ: 

7. Exp.date 

#l. NJ: 

3. Therapy elates 
#1. NJ: 

5. Event abated after use 
stopped or dose reduced 

D yes D no [!:! doesn't 
#1 apply 

D D D
doesn't 

yes no apply 

8. Event reappeared alte< 
reintroduction 

D yes 0 no [!:!doesn't 1-9-_-N_DC_# ________ ...._ ________ -l#l apply 

NOT REPORTED D yes D no D doesn't 
apply 

10. Concomitant medical products 
tlNK 

· G. All manufacturers 
1. Contact office • name/address 
HEIDE CtlNNING, B.S. 

BRJ:STOL-MYJ!:RS SQUIBB 

WORLDW:IDE SAFE'l'Y I: SORVl!!ILLANCE 

MAIL LOCATION D23-07 

P.O.BOX '000 

PRINCE'l'ON,NEW JERSEY 08543-4000 

4. Date received by manufacturer 
11/03/97 

6. If IND, protocol# 

Nll. 

7. Type of report 
(check all that apply) 

s. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.u:.J.ll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

0 consumer 

D health 
professional 

D user facility 

D company 
representative 

0 distributor 

D other. 

D 5-day D I 5-day 

D ,CHiiiy 0 penOdie 

[!:! Initial D follow-up# 

8. Adwrse event term(s) 
FLATtJL 

9. Mfr.r.port number 
M073238 

1. Name, add,_ & phone number 

2. - professional? 

0 yes [!]no 

3. Occui-tion 
CONStJMER 

4. Initial reporter also 
sent report to FDA 

Dyes D no [!:! unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ P!mrn=oti~.,_.lo<tiM< M073255 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. I!] Adverseevent and' or I!) Product problem 

2. OUtcomes atlribuled to ..... ,,.. event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 lite-threatening 

0 hospitalization-initial or prolonged 
o ~'llli~~tr,i:a7~~~=;i 
O other. 

3. Date of 
event 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
60-YEAR-OLD rEllllJ:J!: CONStlHER COJIPLADt'ltD 'l'HA'l' THI!: PJtODUC'1' 

•wu HOT WOIUtDIG" AHO THAT SD WAS PASS:Im THE 

TABIJt'l' %H THE STOOL WBILlt TAlCING GLt7COPHAGB (llB'l'!'ORMIN BCL) 

500 MG QII l"OR 'l'RU'l'YDl'1' 01" DIABB'l'BS lllBLLI'l'tJS. BER 

ICAL HISTORY, BOWEV!:lt, %HCLt7DBI> AN IL!:OS'l'OHY. SHE WAS 

'l'AJO:HG AHr CONCOMITANT DRt7GS • 'l'O'l'AL DtJRA'l'ION 01" 

OD WB!:lt. ADIII'l'IOHAL llll"ORKA'l'ION 

CROSS R!:!'!:R!:NC!: PROilt7CT COMPLAnll'l' 123428. 

7. OtlMr relevant history, including pNexisting medical conditions 
ILJ:OS'l'OMY 

lFDA 
Facsimile Form 3500A 

Submission of a report does not constitute an 

... mission that -..i personnel, user facility, 
distributor, manufacturer or product-.! or 
contribut9d to the event 

Uf/Dlst report I 

C. Suspect med1cation(s) 

1. N*M 
11. GLt7COPHAG!: TABS 500 MG 

2. Dose, fr8q.-cy • route used 
11. 500 MG 

QD ORAL 

4. Diagnosis tor use 
11. DIAB!:'l'!:S M!:LLI'l'tJS 

6. Lot# 
11. NI 

7. Exp.date 

11. NI 

3. Therapy dates 
11. tJR1I: 
1 W!:!:KS 

5. Event ab8ted after use 
stopped or dose <..iuced 

0 yes 0 no I!] doesn1 
i1 apply 

0 yes 0 no 0 doesn't 
apply 

a. Event reappeared after 
reintroduction 

doesn't O yesQno I!] 
~9-.-N-DC--t--------------.....i.----------------~ll apply 

NO'l' RBPOR'l'!:D 0 yes 0 no 0 doesn't 
apply 

10. Concomitant rnediclll prodUCts 
NONE 

G. All manufacturers 
1. Conlllcl olllce. n..neladd~ 
DID!: C'IDIHIHG, B.S. 

BltIS'l'OL-MY!:RS SQt7IBB 

WORLilllfID!: SA!'!:'l'Y &: SOltVEI:t.LANC!: 

HAIL LOCATION D23-07 

P.O.BOX 4000 

PJtDIC!:TON,NEW JDS!:Y 08543-4000 

4. Date received by ......-r 
11/03/97 

6. II IND, P<OloCOI • 
llDI. 

7. Type Of reporl 
(check all that apply) 

5. 
(A}NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

l.!1.:lll 

0 yes 

0 yes 

2. Phonenumber 
609-252-3737 

3. Report source 
(cheek all that apply) 

0 foreign 

0 study 

0 literature 

I!] consumer 

0 health 
profeSSional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

0 5-day 0 l 5-day 

0 10-day I!] periodic 
B. Adverse event tenn(s} 
NO DRt7G BPT!:C'l' 

00 Initial 0 follOW·Upl 

9. Mfr.report number 
M073255 

2. Health ~I? 

0 yes 00 no 

3. Occupation 
CONsma:R 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no I!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ Mom"'""''lR"""hlM- M073262 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. an cl' or 

2. Outcomes 811ributed to -- event 
(cheek all that apply) D disability 

D death O congenital anomaly 

0 life-threatening 

0 hospltalization-initial or prolonged 
D required lntttlll81)tion to orevent 

petmanent 1mpa11ment1oamage o other. 

3. Daleof 
event 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

PHYSJ:CJ:AH REPOll'l'EI> VU A Blll:STOL-llYZRS SQUJ:BB SAL:IS 

PRESDl'l'ATJ:Vl!!, 'l'llA'l' A l"EKAL& PATJ:D1'1' (AGE lllO'l' UPOll'rED) 

l!!VELOP:&I> t>l!:Cll:&ASBD SWEATING WHILE TAXING GLUCOPllAGE 

t>AJ:LY t>OSAGE ANII 'l'Hl!:1lAPY :DA'l'SS l'Oll 

LUCOPllAGI: Wl!:lll: lllO'l' PROVIDED. WHJ:Ll!: TAlaHG GLUCOPllAGI:, '1'BI!: 

SBJ: IS •NOT SWEATING WBZN SBJ: l:DllCISl!:S. 

WE1lE Jll!:POllT:&I>. At>t>ITJ:ODL Dll'OJUIATJ:OH 

6. Rele11ant IMtsllaboratory data 
mm: 

7. Other relevant history, including preexisting medical conditions 
mm: 

IDA 
Facaimile Form 3SOOA 

Submission of a report does not cons1itu18 an 
admission that medical personnel, userfllcllity, 
dislributor, manufacturer or product ca.....i or 
contributoldtotheevent 

C. Suspect medication(s) 

1.NM1e 
11. GLUCOPHAGE TA.BS 

4. Diagnosis for use 

F/Dlstr&portt 

3. Ther.py­
#1. N1: 

11. DJ:A.BE'l'ZS HELLJ:TUS 

6. Lot# 

11. N1: 

1. Exp.dam 

#1. N1: 

5. Event abated aflar use 
stopped or dose reduced 

D yes D no [!] doesn't 
11 apply 

D yesOno o:~·t 

8. Event re_.,...t after 
reintroduction 

0 yes D no [!]doesn't 
~9-.-N~DC--,--------------...__---------------111 apply 

lllO'l' REPOll'l'ED 0 yes D no D doesni 
apply 

10. Concomitant medical products 
mm: 

G. All manufacturers 
1. Contact ollice - nllnle/ad-ss 
DIDI: cumr.tNG, B.S. 

BllIS'l'OL-HYlCllS SQUIBB 

WOR.Lt>Wit>l!: SJUIT1'Y t. St:lllVl!:J:LLANC!: 

MAIL LOCATJ:ON D23-07 

P.O.BOX 4000 

Pll:DICl!:'l'Olll',DW JDSEY 08543-4000 

4. 0119 ,,_,_ by manllfllc:tunor 

10/22/97 

6. If IND, protocol t 
IA 

7. Typ. of report 
( ched< all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.li.=.lll 

0 yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

D foreign 

D study 

0 literature 

0 consumer 

[!] health 
professional 

D user facility 

D company 
representative 

D clstributor 

D other. 

D 5-day 0 15-day 

0 10-<Jay [!] periodic 
8. Adverse event term(s) 
SWEAT DEC 

[!] Initial 0 follow-up# 

9. Mft.l'*pOrt number 
11073262 

2. Health professional? 

[!]yes 0 no 

3. C>ecupelion 
PHYSJ:C:rAN 

4. Initial repor1er also 
sent report to Fl>A 

0 yes 0 no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA TciP" • ..._,.,,.,.=. 1""''"' 

Mfr report# M073267 

mE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 

2. OUl-.esattribute<lto8dverw.-.t 
(check all that apply) 

D death 

D disability 

D congenital anomaly 

D life-threatening 

D hospitalization-initial or prolonged 
D ~~~~t~"ainti~~~&:~gll 
D other. 

3. Date of 
event 08/00/97 

4. D1llll of 
this report 01/21/98 

5. Descrii.. •vent or problem 
76-T&AR-OLD MALE CONSt1111!!lt JIDOlt'l'EI> THAT BE Dll!VE:t.OPED AN 

TRJ!!A'l'Ml!:llT OF NON-INStJLIH DEPDD:>Dl'l' DIABETES 

TSE EXACT TBEltAl'Y DATES FOlt GLtl'COPBAG!: MZllE 

PltOVIDED; TBERAPY Iltl'llTION WAS REPOlt'l'EI> AS 9 MONTHS. 

PATIENT DBVELOPED TSE 

BIS MEDICAL BISTOltY DJCLtlI>ED .llltTBltITIS 

ltASB REStJLTING FROM tl'SE OF TOLBtl'T.ll.llIDE. BE WAS 

AS OF 

4, 1997, THE EVENT IS DESCllIBED AS •QETTIHG WOltSE. 

Ftl'ltTm:Jl DETAILS WERE ll!!POlt'l'EI>. 

6. R ... 1111nt testsllaboratory data 
tlNK 

7. Other relevant history, including p,..xisting medic:al conditions 
.llltTBltITIS 

.ll.LLDGY TOLBtl'T.ll.llIDE 

IDA 
Facsimile Form 3SOOA 

Submission of a report doas not constltUta an 

admission - medic:al personnel, user facility, 
distributor, manuf8C!Urer or product cau...i or 
contributed to the .-.L 

UF /[>isl roport t 

C. Suspect med1cation(s) 

1. Name 
11. GLtl'COPHAGE TABS 500 MG 

2. Dose, frequency a. route Uled 

11. 2000 llG 
QD Olt.ll.L 

4. Di8gn0Sis for use 

3. The.-.py dates 
11. tlNK 
9 MONTHS 

11. lltON-INStl'LIH-DEPDl'.DDIT DIABETES 

6. Lot# 
11. NI 

7. Exp.data 

11. NI 

5. Event abated after use 
stopped or dose reduced 

D yes 0 no [!] doesn't 
#1 apply 

D D D
doesn't 

yes no apply 

8. Event reappeared -
reintroduction 

D yes D no [!]doesn't 
1-9-. _N_DC_#---------'"-----------1111 apply 

NOT UPOltTED D yes D no D doesn't 
apply 

10. Concomitant medical products 
IQPltOSTII' 

G. All manufacturers 
1. Contact office· .......,address 
SEIDE CONNING, B.S. 

BltISTOL-llYBRS SQUIBB 

1901U.WXDE SAn:T't « SUlt'VZILLANCE 

11.l!.IL LOCATION D23-07 

P.O.BOX 4000 

PltIHCETON,NEW JJ:llSSY 08543-4000 

s. 4. Date received by manufacturer 
11/04197 (A)NOA # ll:.l.ll 

6. 11 IHO, protocol # 

m. 

7. Type Of report 
(check all that apply) 

IND# 

PLA # 

pre-1938 

OTC 
product 

D yes 

D yes 

2. Phonenumi..r 
609-252-3737 

3. Fleport source 
(check all that apply) 

D foreign 

D study 

D Ht era tu re 

[!] consumer 

D health 
professiOnal 

0 user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-<:lay 

D 10-day [!] periodic 
8. AdverM event lenn(s) 
RASH 

[!] Initial D follow-up# 

9. Mfr .report number 
M073267 

2. Haith professional? 

0 yes [!]no 

3. Occupelion 
CONSOMER 

4. Initial ntporblr also 
sent report to FDA 

Dyes D no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC-iF'-."''""'.,_., ... m, 

Mfr report# 
M073298 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. ~ Adverse event and/or 0 Product problem 

2. OUtcomes attributed to lldverw event 
(check all that apply) D disability 

D death D congenital anomaly 

0 life-threatening 

0 hospltalization4nltial or protonged 
D ~tt::=~~s:~~ 
D Olher. 

3. Date of 
event 10/20/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
FEllAL!: COllilstJllER XIII' BER 7 0 'S Rltl>ORT!!D 'l'BAT SU Dl!:VELOPED 

D:AJl.T PALPXTATXOllilS, DXZZ:tllil'ESS AND llil'AOSEA WKXLE TAltDIG 

GLOCOPBAGI!! (HE'l'l"ORJC:llil HCL) 850 MG BXD FOR TRZA'l'llll:ll'1' OF 

D:tABE'rZS KltLLX'l'OS. EXAC'l' Tm:ltAPY DAT!!S WZRJ: llilO'l' PJlOVXDKI>; 

'l'BERAPY DOJU.TJ:Ollil WAS :REPORTED AS '1'WO WEUS. Ollil OC'1'0BD 

20, 1997, 'l'Bl!: PA'l'J:Dl'l' m:ll'ELOPED THE ABOVE SYMP'1'0llS. 

BER llEDJ:CAL HJ:STOR.Y Xllil'CLODED HYPO'l'KYllOXDXSM, nutZGOLAlt 

HEAR'l' BEA'l' AND ALLDGXZS '1'0 cooz.nn: AND roona:. CClllllCOMIT 

DROGS J:llil'CLODED DXGOX:tllil, SYN'l'Hl!.OJ:D (L!:VO'l'KYltOXDl'!: SODJ:OM), 

GLOCO'l'ROL (GLJ:PJ:ZXDI!!) AND VJ:'l'JIKillil'S. THE SYllP'l'OMS USOLVZD; 

J:'l' WAS llil0'1' llil0'1'l!!D J:F GLOCOPBAGI!! '1'HBJlAPY WAS COllil'l'DltlED. 

DJ:'l'J:Ollil'AL J:llil'FOJUIA'l'J:ON WAS UQOl!!ST!!D. 

7. other relevant history, including pniexisting medical conditions 
HYPO'l'HYROJ:DXSM 

J:ltUGtn.ll D:Alt'l'BEA'l' 

ALLDGY CODl!!J:NE 

ALLDGY J:ODJ:Nl!: 

JFDA 
FacsiMile Form 3SOOA 

Submission of a report does not constitute an 

lldmission that M4lclical personnel, UMr facility, 
distributor, manufactur..- or product ~ or 
contributed to the event 

UF /Dist report t 

C. Suspect med1cation(s) , __ 
11. GLOCOPBAGI!! TABS 850 MG 

3. Thenpy dates 2. Dose, hquency • -- used 
11. 850 MG 

BJ:D 01!.AL 
11. 00/00/97-o:NJ: 
2 Wl!!l!!XS 

4. Diagnosis for use 
11. DXABl!!'l'ES lll!!LLX'l'OS 

s. Lou 
11. In 

7. Exp.dale 
11. llilJ: 

5. Event ab8ted -·use 
stopped or dose reduoed 

D yes D no ~ doesn~ 
11 apply 

D yes D no D doesn't 
apply 

8. Event .._ared alter 
reintroduction 

D yes D no [!] d~sn1 1-9-_-N_DC_# _______ _,, ________ --l ll apply 

N0'1' Jll!!PORT!!D D yes D no D doesn't 
apply 

1 O. Concomitant medical products 
SYN'J.'HJlOJ:D 

LAllilOXJ:llil 

GLOCO'l'ltOL 

VJ:'l'AMJ:llil'S 

G. All manufacturers 
1. Conl8ct offiot • nalnlllllddress 
Hl!!l:DI!! COllilllilZN'G, B.S. 

BlUSTOL-MYl!:JlS SQOJ:BB 

WOtu.DWXDI!! SAn!'1"f to S'OltVZXLLANCI!! 

KAl:L LOCA'l'XOllil 023-07 

P.O.BOX 4000 

Pl!.XUC!:'l'Ollil,ID:W ,n::asgy 08543-4000 

4. Date reotived by rnanutacturer 
11/04/97 

6. If IND, protOCOI I 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA # 

!NO# 

PLA# 

pre-1938 

OTC 
product 

.li::.ll2.. 

D yes 

D yes 

2. Phonen..-
609-252-3737 

3. Reportsoun:e 
(check all that apply) 

D foreign 

D study 

D literature 

00 consumer 

D health 
professional 

D user facility 

D company 
representative 

D <istributor 

D other: 

0 5-<!ay D 1 So<1ay 

0 1C>-day ~ periodic 

00 Initial O follow-up# 

8. Adverse event teml(s) 

PALPJ:'l'AT 

9. Mfr .report nutnber 
M073298 

2. Health prolessiOnal? 

Dyes 00 no 

Dl:ZZJ:llill!!SS 

NAOSl!:A 

3. Occupation 

COllilSOMl!!R 
4. lnltllll reporter also 

sent report to FDA 

Dyes D no 00 unk 
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~ Bristol-Myers Squibb Company 
MED WA TclF7 ,__.,"' .,_h '"""" M073363 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. Outcomes attribulecl to adllerM -t 
(check au that apply) 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
0 reQUired intervention to prevent 

patmanent 1mpairmen11oamage 

0 other. 

3. Daleo! 
event 10/00/97 

5. Describe•- or problem 

4. Date of 
this report 01/21/98 

67-YJ!Alt-OLD HA.LE CONStJMl!:R REPORTED THAT m: DZVl:LOPBD 

DIGLDIG uomm Tm: MOUTH ntcLt7I>:ClllG Tm: THROAT ARD 

ILE TJUtING GLUCOPHAGE (METFOR.MDI' HCL 500 HG BID) POR. 

STJIR.TED TJUCING GLUCOPHAGE IN APPR.OXDIATELY 

INCIVl!:MBl!!R., 1996; DI' OCTOBER. 1997 (FOR Tm: PAST MONTB), 

BEEN l:XPEJUDlc:IlllG Tm: ABOVE SYMPTOMS. AS 01" 

DITIOHAL Dll"ORMATION WAS REQUESTED. 

6. Relevant testsllml>orMory daota 
mm 

7. Other .....,,.nt history, including pnexlsting medical conditions 

ONK 

IDA 
Facsimile Form 3SOOA 

Submission of a report does not constitute an 

admissiOn that medical personnel, user facility, 
distributor, manufacturer or product caused or 
contributed to the •venl 

UF/Distr$por! t 

C. Suspect med1cation(s) 

1.Name 
11. GLUCOPHAGE TABS 500 MG 

3. Thenopy-2. Dose, frllquency. route -
11. 500 MG 

B:CD ORAL 
11. 11/00/96-0NJI: 
1 YJ:ARS 

4. Oi8gn09ia for usa 

tl. BOllT-Dl'stJLIN-DDl!:NI>ENT DIABETES 

6. Lot# 
11. m: 

7. Exp.dale 
11. NI 

5. Event ab8ted after use 
Slopped or doae reduced 

0 yes 0 no ~ doesn't 
11 apply 

doesn't 0 yesOno Dapply 

8. Event re_.,ed lfter 
reintroduction 

O yes Ono ~ doe$n't i-9-. _N_OC_• _______ ..._ _______ --t il apply 

HOT R.EPOR.TED 0 yes 0 no 0 doesn't 
apply 

10. Concomilallt mecllc:al products 
GLDIASE 

VITAMilllS 

G. All manufacturers 
1. Contact oflicct ·-address 
HEIDE CUNNI:lllG, B.S. 

BR.ISTOL-llYl:R.S SQU:CBB 

WORLDWXDE SU'E'l'Y le SOR.VJ:ILLAHCE 

llA:CL LOCATION D23-07 

P.O.BOX '000 

PR.ntcrroR,JIDl:W JERSEY 085,3-4000 

4. D• "1COlived by manufaetunlr 
11/06/97 

6. If IND, protocol I 
D 

7. Type of report 
(check all that apply) 

0 S-day 0 1 S-day 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

ll.::lll. 

0 yes 

0 yes 

2.-.....-
609-252-3737 

3. Report source 
(check all that apply) 

D toreign 

0 study 

D t~ereture 
~ consumer 

0 health 
professiOnal 

D user facility 

0 company 
representative 

D cistributor 

D other. 

0 10-day ~ periodic 

~ Initial 0 fOllow-up# 

8. Adverse event term(s) 
PAR.E:STH CIRCUMORAL 

9. Mfr.report number 
M073363 

2. Heellh ~I? 

0 yes IEJ no 

3. Occupation 
COUSOMER. 

4. Initial reponer also 
sent report to FDA 

0 yes D no IEJ unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 

2. Out-.- attributed to-.... .,,...t 
(cheek all that apply). 

D death 

0 life·lhreatening 

0 hospitalization~nitial ot prolonged 

3. Dateof - 00/00/97 

5. Describe •vent or problem 

D disability 

D congenital anomaly 

D 
reQUired inteMlntion to Dravent 
petmanent 1~a1rmenllclamage 

D other. 

4. Date of 
this report 01/21/98 

71-Y'Zll-OLD MALI!: CONSDMER Rl!!POR'l'ED THAT Bl! I>EVELOPEI> 

GLUCOPHAGE (MIC'l'FORMm HCL) P'OR 'l'REA'l'MEN'l' 01!" NON-:mst7Lnt 

I>IABE'l'ES lll!!LLI'1't1S • ll:XAC'1' '1'llEJtAPY I>A'l'ES WDE NOT 

'1'HERAPY I>tlJlA'l'ION WAS REPOR'l'ED AS 23 WEEltS. PRIOR 

GLUCOPBAGE TBl!:lU.PY, '1'Hl!! PA'l'Ill:N'l' WAS TAXING GLIPIZII>E. 

GLIPIZII>E '1'1IERAPT WAS STOPPED WHEN GLUCOPHAQE WAS S'l'AR'l'EI>. 

PATil:IJl'1' WAS NOT TAJCING Utt CONCOMITANT I>RUGS. '1'Hl!! 

C'1't1AL SEROM GLUCOSE REAI>INGS WERE NOT PROVII>EI>. AS 01" 

IS 11HRESOLVEI>. AI>I>ITl:ONAL 

Dfl!"ORMATION WAS REQUES'l'EI>. 

6. Relevant tnlsllaboratory data 
SEROM GLUCOSE IHCREASEI> 

7. ~relevant history, inchlding preexisting medical conditions 
~ 

IDA 
Facsimile Form 3500A 

SubMission of a report does not constitute an 

admission that medical personnel, user facility, 
distributor, manutactu,.... or product caused or 
contributed to tM ev.nL 

C. Suspect medicat1on(s) 

1. ,._ 
11. GL'IJCOPHAGE 'l'ABS 500 MG 

3. TMrapy dates 2. DoM, fnquwicy .. - used 
11. 500 MG 

BII> ORAL 
11. 00/00/97-t:JNJ: 
23 WEE1tS 

4. Diagnosis for use 

11. NON-INSULDf-I>EPENDEN'l' DIABE'l'ES 

6. Lot# 
11.m 

7. Exp.dale 

11.m 

5. Event abated after use 
stopped or dose reduced 

D yes D no [!] doesn't 
i1 apply 

D 
yes D no D doesn1 

apply 

8. Event ruppeared after 
reintroduction 

D yes D no [!]doesn't 
~9-.-N-DC--,--------------......_------------------111 apply 

NOT REPOR'l'EI> D yes D no D doesn't 
apply 

10. Concomitant medical products 
NOllE 

G. All manufacturers 

1. COn-otlice· -­
Hl!!II>E C'OllHDIG, B.S. 

BRIS'l'OL-MrERS SQUl:BB 

WORLIJWl:I>E SU'E'1'T lo S"OJl'V!:ILLANCE 

llAl:L LOCATION I>23-07 

P.O.BOX '000 

PllINCE'l'ON,NltW JDSEY 085,3-4000 

4. Diiie ,__ bymanuf8cturer 
11/06/97 

6. 11 IND, protocol# 

Jo. 

7. Type of report 
(check all that apply) 

5. 
(A)NOA # 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2..0..::.lS1.. 

D yes 

D yes 

2. Phonenumber 
609-252-3737 

3. Report source 
(ch&Gk all that apply) 

D foreign 

D study 

D Nterature 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D l 5-day 

D 1~y !!l periodic 
B. Adverse event term(s) 
HYPERGLYCEM 

[!] Initial 0 follow-up# 

9. Mfr.report number 
11073366 

... 

REACT AGGRAV 

1. NMMI, •dd"'*" & phone number 

2. Health professional? 

Dyes [!]no 

3. Occupation 
CONSUMER 

4. Initial reporter also 
sent "'-1 to FDA 

0 yes D no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA TcfF'-·;,··=' 1

"""' 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and.' or 

2. Outcomes .itributed IO --event 
(check all that apply) 0 disability 

0 death O oongenitaJ anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
0 ='l:'.:itr~=~~g~ 

3. Dam of 
event 07/16/97 

5. Describe event or problem 

0 other. 

4. Dal8 of 
this report 01/21/98 

'l'B:CS :CS A SPON'l'ANJ!:Ol1S REPORT, WH:CCH WAS RE1'DJU!:J) 

BY SM:C'l'ULil\IE-BUCKAM PllARMACZtl'l'ICALS. 

MALE COKStJMElt, AGE HO'l' PROVIDED, lU:POR'l'ED 

'l'BAT BE DEVELOPED DIAJUIJIJtA AHi> BLOATING 11HI:t.l!: TAJCillG 

GLl1COPD.GE (ME'l'J'OJtMIN BCL), MIACALC:CH (CALCITOH:cH 

SALMON'), SAL>.G!:N (PILOCA.ltPil\IE BCL) Am> OS-CAL (CALCIUM 

CARBOIQ.TE). '1'BE PA'l'XElil'l' BEGAN' DEVELOPING THE ABOVE l!:VJ:NTS 

ON APPR.OXDU.'l'ZLY J'l:ILY 16, 1997. BY OC'l'OBJtll 20, 1997, 

BE D.I> STOPPEi> tJSIHG OS-CAL FOR A •r:cllJ!:, Am> '1'B!:N 

STARTEI> '1'BE PRODtJCT. BE STATED 'l'BAT '1'BE BLOATING Am> 

Il" M:cACALCIH, SALAGEH AHi> GLtJCOPD.GE 

IES COOLI> BE CAtJSING THE SYMPTOMS. THE DOSAGE 

THE ABOV!: lll!:l>ICATIOHS WE1UI: HOT 

PROVIDED. HO l"OR'l'BER DE'l'A:cLS WDl!: lU:POR.TJl:I>. 

6. Relevant lllstallabontor data 
tJNll( 

7. Other relevant t>istory, including preexisting medical conditions 
tJNll( 

IDA 
~ile Form 3500A 

Submission of a report - not constitute an 
adrniuion that medical J*Sonnel, user facility, 
distributor, manufacturer or product caused or 
contributed to the evenl 

C. Suspect rnedication(s) 

1. Name 
11. GLl1COPD.GE TABS 

t2. OS-CAL 

2. Dose, frequency & route used 
11. 

3. Therapy dates 
u. m 

OR.AL 

12. m 12. m 

4. Diagnosis for use 

11. DIABl!:'l'l!:S lll!:LLIT'O'S 

12. tJNll( 

6. Loi# 

11. m 
1. Exp.dam 

11. m 

1 O. Concomitant medical products 
tJNll( 

G. All manufacturers 
1. Contact aftice. nan'lll/addteSS 
LOt1ISE LOVAS, B.S.H. 

BR.ISTOL-HYDS SQt1IBB 

12. m 

WORLIIW:tDE SAFJ:'1'Y IC StJaV!:ILLANCE 

KAIL LOCATION D23-07 

P.O.BOX 4000 

PR.INCZTON,lllEW JEaSrr 08543-4000 

4. D ... Neeived by rNlnulac:turer 
11/06/97 

6. If IND, protocol t 
IQ. 

7. Type of report 
(check all that apply) 

5. 
(A)NDA # 

IND# 

PLA # 

pre-1938 

OTC 
prOduct 

.2.Q.:.l!U. 

0 yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no !!] doesn't 
#1 apply 

D yes 0 no r.;i doesn't 
~apply 

2. Phonen...-
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

0 titeratura 

!!] consumer 

0 health 
professional 

0 userlacillty 

0 company 
representative 

0 distributor 

0 other. 

0 5-day 0 l 5-day 

0 10-<lay !!] periOdic 

I!] Initial 0 tollow-uJ)ll 

8. Adverse event term(s) 
DIARRHEA 

9. Mir.report number 
M073372 

2. Health professional? 

0 yes I!] no 

FLA'l'OL 

3. Occupetion 
CONSUMER 

4. Initial repor18r lllso 
sent ntport to FDA 

0 yes 0 no !!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ Ph-~'""'.,_. .... ,," Mfr report# M073372 

Uf/Dlsl report# 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 2 of 2 

A. Patient info-rmation - - - - - - ---

1. Patient Identifier 2. Ageattime 3. Sex 4. Weight 
of event: 

Otemale 
or 

Qmale Date 
In confidence of birth: 

8. Adverse event or product problem 

1. 0 Adverse ""9nt and'or 0 Product problem 

2. Outcomes attributed to - .,,..,t 
(check all that apply) 

D death 

D disability 

O congenital anomaly 

or 

0 Hf&-threatening 

0 hospitalization-initial or prolonged 
D required intervention to prevent 

pennanent 1mpa1rment1oamage 

3. Date of 
""9nt 

5. Describe event or problem 

6. Rel<tvant testsllaboratory data 

D other. 

4. Dmof 
this report 

7. Other ..i.vant history, inclUding ~xisting medical conditions 

JFDA 
Facsimile Form 3500A 

Submission of a report does not constitute 111> 

•clmission that medical personnel, user facility, 
dislributOr, manufacturer or product cauUd or 
contributed to the event 

lbs 

kgs 

C. Suspect med1cation(s) 

1. Name 
13 • MlACALCIN 

14. SALA.GEN 

2. Dose, trequency& route used 
13. NI 

14. NI 

4. Diagnosis for use 

13. 'IJ'N1t 

6. l.ol # 

13. NI 

14. m 

7. Exp.date 

13. NI 

14. NI 

3. Therapyclates 
13. NI 

14. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no ~doesn't 
#3 apply 

0 yes Ono ~:~:1 

8. Event reappeared -
reintroduction 

0 yes 0 no ~ doesn1 
~9-.~N~DC:-::-t~-------------"------------------1#3 apply 

1 O. Concomitant med'ICal products 

G. All manufacturers 

4. Dm 1"9Ceived by mMutacturer 

6. If IND, protocol t 

7. Type of report 
(Check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 D yes 

OTC D yes product 

0 yes 0 no ~ doesn1 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

D foreign 

0 study 

D itararure 

D consumer 

D health 
professional 

0 user facility 

D company 
representative 

0 distributor 

D other. 

D 5-day D 1 i'klay 

0 10-day 0 periodic 

0 Initial O follow·upt 

8. Adverse event tenn(s) 

9. Mfr.report number 

E. Initial reporter 
1. NM'le, address & phone number 

P HS 
ON 

2. Health professional? 

Qyes Qno 

3. Occupation 4. lnltial reporter also 
sent report to FDA 

Qyes 0 no 0 unk 
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MED WA Tc-fF' -~"" .. _.!~;,,,. M073399 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. Outcomes llltriblltecl to ..i- -
(check all that apply) 

0 death 

0 lite-threatening 

D hospitali:zation-initial or prolonged 

3. Daleo! 
event 

5. Describe event or problem 

0 <isability 

D congenital anomaly 

0 required interve~tion to prevent 
pennanent impairment/damage 

D other. 

4. Daleo! 
this report 01/21/98 

PHAllMACIS'l' lll'Oll'l'BI> 'l'BA'l' APPllOXDIA'l'ELY l"OtJll PATIDl'l'S 

DEVELOP:EI> INCRDSED LACTA'l'E LEVZLS, llll'SCLI!: ACm:S AND 

SHOR.TNl:SS OF BllEATB WHILE 'l'llIHG GLUCOPHAGI! (ME'l"I!'O:RMIN 

HCL). THIS FILI! 1ll!P1ll!SDl'l'S PATIDl'l' i2 OF 4. THI! AG!! 

THI! PATil!:N'l' 

I'1' 'NU NO'l'1!D 

HAT THI! PATil!N'l' DID N0'1' Dl!VZLOP LACTIC ACIDOSIS. 

IN'I!'ORJa.TION WAS R.l!QUl!S'l'BI>, INCLUDING THI! LACTA'l'J: 

HAS BED1 R.l!QOl!S'l':EI> • CllOSS 1ll!'1!'l!1lJ:N CAR2S FILE 

~llllll~~ M72832, 1173401 AND lll73400. 

6. Relevant~ data 
LACTIC ACID INCll.l!A.SBI> 

R.l!:NAL P'tJNCTION NOllMAL 

Bl!PA'l'IC FtJNCTION NORMAL 

7. Other relevant history, including preexisting medical conditions 
UNK 

JFDA 
Facsimile Form 3500A 

Subtni&slon of a report does not constitllte an 

..irnission that medical pe...-, user facility, 
distributor, manufacturer or product caused or 
contribumd to the event 

C. Suspect medicat1on(s) 

1.,...,,. 
il. GLl1COPHAGI! 'l'ABS 

2. Dose, frequency • route llled 
il. 

ORAL 

4. Di8gnosis for use 
tl. DIABETES llELLI'l'tl'S 

6. Loi# 
il. NJ: 

7. Exp.date 
u. NJ: 

3. Therapy dates 
u. NJ: 

5. Event abated after U$e 
stopped or dose reduced 

D yes 0 no [!] doesn1 
tl apply 

D yes 0 no 0 doesn't 
apply 

B. Event reappeared -
reintroduction 

0 yes 0 no [!] doesn1 1-9-.-N""DC_# _______ .._ _______ -til apply 

N0'1' UP01l'1'EI> 0 yes D no D doesn1 
apply 

10. Concomitant Medical products 
tlNX 

G. All manufacturers 
, . Contact olfic:e • namal8Cldnlss 

B!!IDl!: c:umrING, B. S. 

BlUSTOL-KYDS SQUIBB 

WOR.LIIWID!! SA'1!'Z'1'Y & StJllVl!ILLUl'CI! 

MAl:L LOCATION D23-07 

P.O.BOX 4000 

PR.IllC!ZTON,lllEW Jlt1lSl!Y 08543-4000 

4. Date -.!Wd by mMufactuntr 
10/23/97 

6. ff IND, protocol # 

NA 

7. Type of report 
(Checi< aJI that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Reportsource 
(check all that apply) 

D foreign 

0 study 

0 literature 

D consumer 

[!] health 
protessK>naJ 

0 user facility 

D company 
representative 

D distributor 

0 other. 

D &-day D , 5-day 

0 10-day [!] periOdic 

[!] Initial D tollaw-up# 

B. Adverse event tenn(s) 
LAB 'l'l!S'l' ABNOR.M 

9. Mfr.report number 
M073399 

E. Initial reporter 

i - - - , --- -- --- --

2. Health professional? 

[!]yes D no 

DYSPNl!A 

MYALGIA 

3. Occupation 
PHAlU&ACIST 

4. Initial reporter also 
sent report ID FDA 

D yes D no [!] unk 
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TifE FDA MEDICAL PRODUCI"S REPORTING PROGRAM 

1. @D Adftrse .,..nt and/or 0 Product problem 

2. OulCOfMS attributed to ... ..,.. event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 life·lhteatening 

0 hospitalization-initial or prolol'lged 
D =.,~~tr~'f~~=~ 

3. Data of 
event NI 

5. Describe e,..nt or problem 

o other. 

4. Date of 
this report 01/21/98 

PHARMACIST REPORTED THAT APPJlOXIMATE:t.Y FOtJ'Jl PATIENTS 

l!:VZ:t.OPED :IHCR:&AS!::O LACTATE :t.!:VE:t.S, lltJSC:t.!! ACHES AKO 

SHORTNESS OF BJUtATB WBI:t.E TAltllllG G:t.l1COPBAGE (ICETFORMIN 

THIS FI:t.E REPRESENTS PATIENT 13 OF 4. THE AGE 

GENDER OF TU PATXDIT WAS NOT REPORTED. THE PATIENT 

NORMAL Jll!:HlU. AKO HEPATIC FONC'l'ION. XT WAS l!IOTED 

RAT THE PATIENT :OXD NOT :OZVZ:C.OP LACTIC ACIDOSIS. 

Ilin"ORMATION WAS REQUESTED, XNCLl1DXNG THE LACTATE 

LZVS:t., BAS BUN REQUESTED. CROSS J.tEPDJ:NCl!: CARES FI:t.E 

INtrMEIEJlS 1172 832 , 117 3 J 9 9 AKO 1173401. 

6. Relevant testsllllbor8tory data 
LACTIC ACID nrou:ASED 

JlEN1.:t. J'ONC'1'ION NORMAL 

HEPATIC FONC'l'ION NORMAL 

7. Other relevant history, including .,....ldsting medical conditions 
tJNlt 

IDA 
Fll<;Sirnile Form 3500A 

Submission of 1 report does not constitute an 
admission that medical personnel, user facillly, 
diS1ributot, manufacturer or product caus..I or 
contril>Uted to the event 

u /Dist report• 

C. Suspect med1cahon(s) 

1. Name 
11. G:C.tl'COPllAGE TAJIS 

2. Dose, hquency A route ..-d 
11. 

ORAL 

4. Di8gno!listoruae 
tl. :Ol:ABE'l'ES ME:t.:t.ITOS 

6. Lot# 
11. NI 

7. Exp.date 
tl. NI 

9. NOC# 
NOT REPORTED 

10. Concomitant medical products 
mu; 

G. All manufacturers 
1. COntllct office· -8ddress 
HEIDE CONRXNG, B.S. 

BJU:STO:t.-KTEllS SQl1IBB 

WOlU.DWX:OE SAFE'l'Y ir St:IJlVl':I:t.:c.ANCE 

lllAX:C. :t.oCATION :023-07 

P.0.BOX 4000 

PJlDICl!:TON,llll!:W JDSEY 08543-4000 

4. Date rec:ei- by manllfllclurer 
10/23/97 

6. If IND, protocol# 
N1. 

7, Type of report 
(check all that apply) 

5. 
(A)NDA # 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

.2.Q.:.3.ll 

0 yes 

D yes 

5. Event abated after use 
stopped or dose reduc<!<l 

0 yes 0 no @D doesn1 
11 apply 

0 0 O doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no @D doesn't 
11 apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

0 study 

0 literature 

D consumer 

@D health 
professional 

D user facility 

D company 
representative 

0 distributor 

D other. 

0 5-day D ts-day 

D 1 Q.day IBJ periodic 
8. Adverse event tenn(s) 
:t.All TEST AJINORM 

IBJ Initial 0 follow-up# 

9. Mfrnport number 
Jll073400 

2. - profession.l? 

IBJ yes D no 

DYSPNE.A 

MrA:t.GIA 

3. Occupoition 
PHARMACIST 

4. Initial repom.r also 
sent report to FDA 

Dyes D no @D un< 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or D Product problem 

2. Out-.itribuled to-event 
(Check all that apply) D disabmty 

D death O congenital anomaly 

0 life-threatening 

0 hospitalization-4nilial or prolonged 
D ~re;,<J..Wttf~7~.ID&rm:; 
D other. 

3. Date of 
event 

5. Describe .,....tor problem 

4. O.te of 
this report 01/21/98 

PBARMAC:IST REPORTED THAT APPROXIMATELY !'OUR PAT:IDITS 

:INCRl:ASl:D LACTATE Ll!!VELS, MUSCLE ACJIZS A!ID 

OF BUA'l'B Wll:ILI: TAXDJG GLUCOPllAGI: (lllET!'ORM:IN 

'l'B:IS F:ILI: lll:l'USl!:HTS PATIDl'l' t4 OF '. 'l'BI: AGE 

GDIDER OF 'l'BI: PAT:IDIT 1GS NOT REPORTED. 'l'BI: PATIDIT 

NORHAL RENAL A!1D HEPATIC 1"1ll!lC'l'ION. IT 1GS NOTED 

T 'l'BI: PATIDIT DID l!10T Dl!:VZLOP LACTIC AC:IDOSIS. 

DITIOHAL IllFORMATION WAS IUCQUESTED, IlllCLUDillG 'l'BI: LACTATE 

HAS BEEN REQUESTED. CltOSS REn:RJDICE CARES FILE 

bn:IMl!l!:l'IS 1172832, 1173399 A!ID 1173,00. 

6. Relell8nl te..-i.or.tory dais 
LACTIC ACID Dl1C1tEASED 

RE!i1AL J.l"ONCT:IO!il NORMAL 

HEPATIC J"C1!il'CTIO!il !il'ORMAL 

7. Other relevant history, including preexisting mediClll conditions 
t1!ilK 

JFDA 
Facsimile Form 3500A 

SubmisSion of a report does not constitute an 
admission that medical personnel, uar facility, 
disbibutort manutacturer or product C8UMd or 
contributed lo the event. 

C. Suspect med1cation(s) 

1. Name 
11. GLUCOPllAGI: TABS 

2. Dose, hqi»ney & route UMd 
11. 

ORAL 

4. Diagnosis for use 

11. DllBE'l'l:S lll:LL:I'l't7S 

6. LOU 
11.NI 

7. Exp.date 
11.NI 

3. Therlpy dates 
11.NI 

5. Event abated after use 
stOl>!l"d or dose reduced 

0 yes 0 no [!] dOesn't 
tl apply 

0 D D doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no [!]doesn't 
i-9 ... -N-D_C_ll--------'----------r 11 apply 

l!10T REPORTED 0 yes 0 no 0 dOesn't 
apply 

10. Concomitsntmedieal products 
tJNJt 

G. All manufacturers 
1. Contact office· -llddress 
HEIDE ClJNNIHG, B.S. 

BRISTOL-Mr!!RS SQUIBB 

WO:ttLDWIDE SAFl:TY A stntv!:ILLAHCE 

MAJ:L LOCATION D23-07 

P.O.BOX 4000 

PRJ:NCE'l'O!il,!ll:W .:TdSEY 08543-4000 

4. Date received by ~rer 
10/23/97 

6. 11 IND, pn>!Oeol t 

!ilA 

7, Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll:.lll 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

0 literature 

D consumer 

[!] health 
professionaf 

0 user Jacility 

D company 
representative 

0 distrtbutor 

D other. 

0 5-day 0 15-day 

0 10-day [!] pertodic 

8. Adverse event tenn(s) 
LAB TEST ABN'ORM 

[!] Initial 0 IOI/OW-Up# 

9. Mfr.report number 
11073401 

2. Health professional? 

[!]yes 0 no 

DYSP!il'EA 

MYALGIA 

3. Occupetion 
PHARMACIST 

4. Initial reporter a/SO 
sent report lo FDA 

0 yes 0 no [!] unk 
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Mfr report# M073404 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!] Adverse event and'or 

2. OutcolMS attributed to edverse event 
(cheek all that apply) 0 disability 

D death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~~e~tr~~~e&:~g'll o other. 

5. Describe event or problem 

4. o.teof 
this report 01/21/98 

n:MALE CONSUJIER RZPOR'l'ED 'l'HA'l' SHE DEVZLOPED WZIGB'l' LOSS 

PRESstnu: IH TU BACX OF TU BJ:At> Am> lll!:CX WHILE 'l'AXJ:HG 

GLtJCOPllAGE (llll:'l'FORKIH llCL). IlAl:LY DOSAGE Am> 'l'llZRAPY 

DA'l'ES FOR GLUCOPllAGE WERE N0'1' PROVIDED. 'l'HE PA'l'IDl'l' 

REPOR'l'ED 'l'llA'l' SHE IS AFRAID 'l'llA'l' SD MAY BE Dl!:VELOPIHG 

LAC'l'IC ACIDOSIS. HO FOLLOW-UP IS POSSIBLE; llOWl:\IER, AS 

TU PA'l'll:ll'l' llU'tlSED '1'0 PROVIDE All' ADDRESS OR PBOKI!: H'CIMBl!!R. 

Ft1R'1'Bl!:R. Dl!!'l'llLS 'ND.E REPOR'l'ED. 

6. Relevant tests/labor81ory data 
t1mt 

7. Other 19levant hista<y, including -ldsting medical conditions 
t1mt 

IDA 
Facsimile Form 3SOoA 

Submission of a report does not constitute an 
edmiuion that medical personnel, userfac:Hity, 
distributor, manufacturer or product caUM<I or 
contributed to the event 

C. Suspect med1cation(s) 

1. Name 
11. GLtJCOPllAGE 'l'ABS 

2. Dose, ir.quency. route -
11. 

ORAL 

4. Diagnosis for use 

11. DIABl!!'l'ES JIELLI'l"O'S 

6. Lot# 
11. HI 

7. Exp.date 

11.m 

3. Therapy dates 
11.m 

5. Event abated after use 
stopped or dose reduced 

O yes 0 no [!] doesn1 
#1 apply 

D D D doesn1 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no [!]doesn't 
1-e-."'N""oc=-,---------'..._ ________ -111 apply 

N0'1' JU!:POR'l'ED D yes D no D doesn't 
apply 

1 o. Concomitant medical products 
t1mt 

G. All manufacturers 
, . Conbict office. -eddress 
HEIDE ctJHRnJG, B.S. 

BllIS'l'OL-MYERS SQUIBB 

WORLDWIDE SAFZ'1'Y r. StJRVl!:ILLUICE 

MAl:L LOCA'l'IOH D23-07 

P.O.BOX •OOO 

PRIHCE'l'OH,HEW JERSZY 085•3-&000 

4. Date received by manufacturer 
11/07197 

6. If IND, protocolt 
HA 

7. Type of report 
(cheek an that appty) 

s. 
(A)NOA# 

IND# 

PlA# 

pre-1938 

OTC 
product 

.ll:.l.ll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

D foreign 

D study 

D literature 

[!] consumer 

D health 
professiOlial 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D 10-<1ay !!J periodic 
8. A"""rse event term(s) 
WZIGll'l' DEC 

[!] lni1ial O follOW-JJp# 

9. Mfr.report number 
M073,0& 

1. Name, eddrua & phone number 

0 yes [!]no 

3. Occupation 
COHSUMl!:R 

4. Initial reporter also 
sent 19port to FDA 

0 yes D no [!] unk 
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MED WA TC~ _,ri,o!R=oITl>I~•;··· M073421 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

C. Suspect med1cation(s) 

1.Name 
tl. GLO'COPBAGE TAlilS 500 NG 

2. Dose, frequency. - -
tl. 500 MG 

3, TMrapy-s 
11. IJNK 

BID ORAL 30 DAYS 

2. Outcomes attributed to - -
(cheek all that apply) 

D death 

0 life-threatening 

D hospitalization-initial or prolonged 

3. Data of 
event 10/00/97 

5. Describe event or~ 

D congenital anomaly 

D ~~tr~ea'1~~£:'= 
D other. 

4. Date of 
this report 01/21/98 

FEllAL!! COHSmll!:lt IH HER 3 0 ' S UPOJt'l'!!D 'l'BAT SD DEVELOPED 

SIGNIFICANT BAI!t LOSS, W:C'1'B DJtY/:a:Rl!:AJtDlG BAIJt Wl!l:L!! TIJUNG 

GLO'COPBAG!! (M!!'1'1'0JIMDJ BCL} 500 HG BID FOJt 'l'IUtll.'l'HDl'l' OF 

DIABl!:T!!S llELLI'l'tJS. EXACT 'l'Jl!!JtAl'Y DATES W!!JtE l\IOT P!tOV'l:D!!D; 

4. Diagnosis for use 

tl. DIABETES llELLI'l'tJS 

6. Loi# 

tl. NI 

9. NDCll 
l\IOT Jt!!l'OJtT!!D 

7. Exp.data 

fl. NI 

1 O. Concomitant medlcill products 
LI'1'Bit7H 

snl'l'KllOID 

B!!RAl'Y DtlRATION WAS Jt!!l'OJtT!!D AS 30 DAYS. IH OC'l'OB!!Jt, 1997 D!!SYJt!!L 

SB!! BEGAN !!Xl'!!!tIDICING '1'B!! ABOVE EVENT. BEil H!!Dl:CAL 11ISTO!t D!!Sl:PRAMIN!! 

INCLO'D!!D D!!Plt!!SSION. AS OF NOV'l:HBEJt 7, 1997, Tm!: ABOVE G. All manufacturers 
!!VJ:N'1' IS '!JNRZSOLV!!D. 1. Contac:tofftce·-address 

11!!ID!! C'ONNDlG, B.S. 

BltISTOL-llYZRS SQUIBB 

WOtu.Wl:D!! SAn:'l'Y ol StJJtVl!:ILLANCl! 

MAIL LOCATl:ON D23-07 

6. Relevant _.,.,,..tory data 
IJNK 

P.0.BOX ,000 

PJtIHClCTOH,N!!W J1:JtSr! 085,3-,000 

4. Date recelwcl by manutactur.r 
11/07/97 

6. II IND, protocol I 

m. 

7. Type of report 
(checi< all that apply) 

5. 
(A)NOA # 

IND# 

PlA# 

pre-1938 

OTC 
product 

a:.3.ll 

D yes 

D yes 

5. Event abated •fter use 
stopped or dose reduced 

0 yes 0 no [!] doesn't 
11 apply 

D D D doesn't 
yes no apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no [!] dOesn't 
11 apply 

0 yes 0 no 0 doesn't 
apply 

( CON'l'INO!!D ) 

2. Phone nu....,.,. 
609-25:2-3737 

3. Reper! source 
(cheek all that apply) 

D foreign 

D study 

D Uterature 

[!] eonsume:r 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D 1 Q.day [!] periodic 
a. Adverse event term(s) 
ALOP!!CIA 

7. Other relevant history, including -xlsling medicaf conditions 
D!!P!t!!SSION 

lFDA 
Facsimile Form 3500A 

Su~ of• report does not constitute an 

adlYlission - medical personnel, ,_, tacUJty, 
distributor, manufile!Urer or product caused or 
contributed to the event. 

[!] Initial 0 follow-up# 

9. Mir.report number 
M073,2l 

'"•• a 

BA.IR DIS 

1. Name, address a. phone number 

2. - profMsional? 

Dyes [!]no 

3. Occupation 
CONstJMl!:Jt 

4. Initial reporter also 
sent repon to FDA 

0 yes 0 no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ Ph•m•'""'" R=reh ln<ti"" 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 2 Of 2 

- - - --- -- - -- - - - - -
A. Patient information 

1. Patient Identifier 

In confidence 

2. AgeaUme 
of event 

or 

Date 
of birth: 

B. Adverse event or product problem 

3. S.x 

Qtemale 

Qmale 

4. Weight 

lbs 

Of 

kgs 

1. 0 Adverse e,..nt and/or 0 Product problem 

2. OUtcomes attributed to adverse event 
(cheek all that apply) 

D death 

0 life-threatening 

0 hospitaliZation-initial or prolonged 

0 disability 

O congenital anomaly 

0 =-~~1~8,,;~J&=gJ 
0 other. 

C. Suspect med1cation(s) 

1.Neme 

2. Dose, tnoquency & route -

4. l);agnosis for use 

M073421 

3. Therapy d8les 

5. Event abated-ruse 
stopped or d0$8 r&duced 

0 yes 0 no 0 doesn't 
apply 

6. Lot# 7. Exp.dllta 0 0 O doesn't 
yes no apply 

3. Data of 
event 

5. Describe ewnt or p.-m 

6. Rele1111nt IBstsllabor81ory data 

4. 0...0 of 
this report 

7. Other r&levant history, including preexisting medical conditions 

lFDA 
Facsimile Form 3500A 

submission of a report does not constitute an 

lldrni$$ion - medical personnel, user facility, 
distributor, manufacturer or product caused or 
contributed lo the 11V8nl 

9. NOC# 

1 o. Concomitant medical products 
BDIADll.YL 

G. All manufacturers 
1. Contact office • name/addr&ss 

6. If IND, protocol # 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre·1938 0 yes 

OTC 0 yes product 

a. Event reappeared after 
reintroduc::tion 

0 yesQno odoesn't 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 iterature 

0 consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 dis1ributor 

0 other. 

0 5-day 0 15-day 

0 10-day 0 periodic 

a. Adverse llV8nt tenn(s) 

0 Initial O follow-up# 

9. Mfr.report number 

E. Initial reporter 
1. Name, address & phone number 

A 

2. - profeuional? 3. Occupetion 

Qyes Ono 

4. Initial r&por18r also 
sent report to FDA 

Qyes 0 no 0 unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ Plwm=,.;"1 R=hlru""" 

Mfr report# M073473 

and/or 

2. OutcOIMS attributed to adverse event 
(check all that apply) D disability 

0 death O congenital anomaly 

O lrre-threatening 

0 hospitalizatiorHnitial or prolonged 
D ~=.:itr~·=.:~s.:~g.: 
0 other. 

3. Deleo! 
event NI 

5. Describe event or problem 

4. Deleo! 
this report 01/21/98 

n:MALI!: PATIENT, AGE NOT SPECIFIED, REPORTED TBAT SHE 

DEVELOPED A METALLIC TASTE nt BEil lllOUTB WHILE TUXlllO 

GLUCOPHAGE (MZTPOllMI:N HCL) 1 TABLET BID. l!:XAC'l' TBERAPY 

DATES AND DAILY DOSAGE WERE NOT PROVIDED; Tlll!:llAPY 

D'CIRATION WAS REPORTED AS 2 lllOlll'l'HS. NO P'tlllTBEll DETAILS WERE 

RTED. 

6. Rete1111nt tesls/1aboratory data 
1lNK 

7. other rele1111nt history, including preexisting medical conditions 
1lNK 

JFDA 
Facsimile Form 3SOOA 

Submission of a "'POft does not constitute ..,, 

admission that medical personnel, user facility, 
distributor, manufacturer or product caused or 
contributed lo the event 

C. Suspect med1cation(s) 

1. Name 
#1. GLUCOPHAGE TABS 

2. Dose, 1req.,.ncy & route Wied 

#1. 1 TAB 
BID ORAL 

4. Diagnosis tor use 

u C>istreport# 

3. Thempy­
#1. 1lNK 
2 MON'l'KS 

#1. DIABETES MELLITUS 

6. Lot# 

11. NI 
7. Exp.date 

#1. NI 

5. Event abated after use 
stopped or dose reduced 

D yes 0 no ~ doesn't 
11 apply 

0 0 O doesn't 
yes no epply 

8. Event 19appeared -r 
reintroduction 

0 yes D no ~doesn't 
~g-_-N_DC_# ________ .._ ________ --111 apply 

NOT REPOJlTED 0 yes 0 no D doesn't 
apply 

1 O. Concomitant medical products 
1lNK 

G. All manufacturers 
1. Contact office • l\lllM/address 
HEIDE CONNING, B.S. 

BllISTOL•M'ltERS SQUIBB 

WORLDWIDE SAn:TY &; SURWILLANCZ 

lllAIL LOCATION D23-07 

P.O.BOX 4000 

Pllntc:E'rOH,NEW JDSEY 08543·4000 

5. 4. Date...,.;- by m.nufactuntt 
11/10/97 (A)NOA# .ll::.lll 

6. If IND, protocol It 
NA 

7. Type of report 
(check all that apply) 

IND# 

PLA# 

pre-1938 · 

OTC 
product 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. RepQrtsource 
(check all that apply) 

D loreign 

D study 

0 titerature 

~ consumer 

0 health 
professional 

0 user facility 

D company 
representative 

0 distributor 

0 other. 

0 5-day 0 15-day 

0 10-day ~ periodic 

s. Adverse event teml(s) 
TASTE PD.VEllS 

~ Initial 0 follow-up# 

9. Mfr.report number 
K073473 

1. Name, address & phone number 

2. Health ptolessiOnal? 

0 yes ~no 

3. OCcupetion 
CONSUMl!!R 

4. Initial reporter also 
sent report lo FDA 

Qyes D no ~ unk 

83 



~Bristol-Myers Squibb Company 
MED WA Tclr'--"rio.i""""h'M';,m. 

Mfr report# M073480 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. !El Adverse event and/or 0 ProduCt problem 

2. Outcomes -- to adverse event 
(check all that apply) D disability 

D death o eonoen11a1 anomaly 

0 fffe-threatening 

0 hospitalization-initial or prolonged 
D =-~~=J~g~~ 
D other. 

3. Date of 
event 09/00/97 

4. Oate of 
this report 01/21/98 

SPBC:tF:tEt>) U:PORTSD THAT SU 

EVELOPIU> D:tZZ:tNESS /L:tGB'l'DAl)J!:Il!D:SS, GAS'l'RO:tllft'J:S'l'DIAL 

SlC'1' ClllU!AC'l'!!lt:tZBD BT DlllUUID AND S'1'0llACll'. Clt»IPS, 

•DECRDSIU> 'l'JttltS'l' AND lltJHGBlt •, BAClt PAl:H AND JUQB'l' 

LEG PAJ:N WH:tLE TAlt:tNG GLOCOPBAGB (llE'l'PORJl:CH BCL) 500 MG 

B:tD AND GLY.BOlt:tDE FOR 'l'REA'l'MEm' or DIABE'l'ES llELL:t'l'OS. 

PlUOR 'l.'0 'l'BIS TIME, '1'BB PA'l'IDl'l' WAS 'l'JUal!IG AH OllSPECil"IBD 

•oIABE'l.'IC DRUG.. sm: '1'BEN SW:t'1'CBED 'l'O GLYBOlt:tDE AND 

GLOCOPBAGE THERAPY ON SEP'r'EMBER 9, 1997. "SOOH Jln'Elt 

S'l'All'l'ING 'l'BE MEDICA'l'ION• , SHE Dl:VZLOPBD 'l'BE ABOVB SYMP'l'OMS. 

BER MEDICAL BIS'1'0RY IHCLODBD RAP:tD BE1Jl'l'BEA'l' AND 

CONCOMITAlll'l' DRUGS Illl'CLODED A'l'l!:NOLOL AND 

LANOXDI'. IN LIGH'l' OF 'l'B:E ABOVZ sna>'l'OllS, '1'D PA'l'IDl'l' 

•WAS EVA.LOATS%> EX'l'ENSIVZLY FOR A P::tHCBBJ) NEltVZ AND 

'l'BE RESULTS OF BER BVALOATIOH WEU: N0'1' 

ADDITIOw.L INl"ORMA'l':tOH WAS U:QOBS'l'BD. 

6. Relevant tests/laboratory data 
ONK 

7. Othef' relevant history, including pniexisting medicaf conditions 
HYPBR'l'ENSION 

IDA 
Facsimile Form 3500A 

SubmisSion of a .._,, does not constitute an 
admission that rnedicat personnel, user facility, 
distributor, manufacturer or product caused or 
contributed to the ....,t 

C. Suspect med1cation(s) 

1. Name 
#1. GLOCOPBAGE TABS 500 MG 

#2. GLYBORIDE 

3. TMnipy-s 2. Dose, frequency. route -
11. 500 MG 11. 09/09/97-0NK 

BID ORAL 

#2. 12. 09/09/97-0NK 

4. Diagnosis for use 
# 1 • D:tABE'l'ES llELL:t'l'OS 

12 • DIABE'l'ES HELL:t'l'OS 

6. Lot# 
11. N:t 

7. Exp.date 
11. N:t 

#2. N:t 12. HI 

9. NDC# 
NO'l' REPORTS%> 

1 o. Concomitant medical products 
A'l'ENOLOL 

LANoXIN 

BlUS'l'OL-MYZRS SQtr:rBB 

WOl\LDW:tDE SU'E'1'Y a SORVZ:tLLANCE 

MA:tL LOCA'J.':tON 1:123-07 

P.O.BOX 4000 

Plt:tNCE'l'ON,NEW JEJ\S'Z'r 08543-4000 

5. 4. Date rec.lved by manufactu,.r 
11/10/97 (A)NOA# .u:lll. 

6. If IND, protocol # 
NA 

7. Type of report 
(check all that apply) 

IND# 

PLA# 

pr&-1938 

OTC 
product 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 00 doesn't 
11 apply 

0 yes 0 no 00 ::·t 

3. Report source 
(check all that apply) 

D foreign 

0 study 

0 literature 

!El consumer 

D health 
professional 

0 user facility 

D 
D 

company 
representative 

distributor 

D other. 

D 5-day D t5-day 

D , C>-day !El periodic 
a. Adverse event tenn(s) 
PA:t!l ABDO 

!El Initial 0 follow-up# 

9. Mfr.report number 
M073480 

2. Health professional? 

0 yes 00 no 

PAJ:N BAClt 

PA:tN 

D:tZZ:tHESS 

ANOREX:tA 

3. Occuplltion 
COHStlMl!:Jl 

( CON'l':t!lUED) 

4. tnillat reporter also 
sent ntporl to FDA 

Dyes 0 no 00 unk 
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~ Bristol-Myers Squibb Company 
MED WA TC~ ,...,_mko!R<=ohm.iowo 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 2 of 2 

A. Patierilinlormation - ·- - - - -- -

1. htient ldenlifier 2. Age .i time 3. Sex 4. Wllight 

Q1ema1e of """"I: 
or 

Qma1e 
or 

In confidence 

Date 
of birth: 

B. Adverse event or product problem 

1. 0 Adverse event an<ilor 0 Product problem 

2. Outcomes llltributed to- event 
(cheek all that apply) 

O death 

0 life-threatening 

0 hospitalization-initial or ptoionged 

0 disability 

O congenital anomaly 

0 reouired lnterve~tion to prevent 
petmanent 1~rmenti<1amage 

0 other. 

lbs 

kgs 

C. Suspect medicat1on(s) 

1.Name 

2. Dose. frequency. route -

4. Diagnosis for use 

M073480 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduced 

D yes O no O doesn·t 
apply 

6. Loi# 7. Exp.date D yes 0 no 0 doesn't 
apply 

3. Date of 
event 

5. Describe event or problem 

6. Relevant testsllaboratory data 

4. Deteof 
this report 

7. Other relevant history, including preexisting medic.i conditions 

FDA 
Facsimile Form 3500A 

SUbmlsslon of • report does not constitute an 
- that n'Mldical personnel, user facility, 
dislributor, menufacturw or product caused or 
contributed to the event. 

9. NOC# 

10. Concomi1ant medical products 

G. All manufacturers 
1. Contact office· name/address 

4. Dete received by IMl1Ufacturer 

6. ti IND, protocol # 

7. Type of report 
(cheek all that apply) 

D 5-day D 15-day 

0 10-day 0 periodic 

0 Initial 0 follow-up# 

9. Mfr.report number 

E. Initial reporter 
1. Name, address & phone nu,,_, 

8. Event ruppeared after 
reintroduction 

5. 
(A)NDA# 

IND# 

F'lA # 

pr&-1938 0 yes 

OTC 0 yes produet 

8. AdverM event term(s) 
DIAlUlltl!!A 

0 yes 0 no 0 doesn't 
apply 

0 D O doesn't yes no 
• apply 

2. Phone number 

3. Report source 
(cheek all that apply) 

D foreign 

0 study 

0 literature 

D consumer 

D health 
professional 

0 user facility 

D company 
representative 

0 distributor 

D other. 

2. Health professional? 3. 0ccu.,.tion 4. Initial reporter also 
sent report to FDA 

0 yes 0 no Dyes 0 no 0 unk 
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~Bristol-Myers Squibb Company 
MED WA Tc-IF'-"""' ·~h'""'"' 

Mfr report# M073490 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. Outcomes attributed to adverse event 
(check all that apply) D cfisabitity 

D death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
o ~~.:wr~a:~~~t~Q'J 
D other: 

3. Dale of 
event 

5. Describe event or problem 

4. °""'of 
this report 01/21/98 

MALE CONS'OMER, AGE HOT SPECIFIED, REPOR'l'ED 'l'BAT BE 

DEVELOPED S'l'OMACB PADI Al1D DIAllRBl!:A WHILE T.IUtING GLOCOPHAGE 

(ME'l.'P'ORMIN BCL) !'OR 'l'IU:A'l'la:N'l' or DIABETES MELLI'r'OS. THE 

EXACT 'l'BERAPY DATES WERE HOT PROVIDED; '1'BERJU>Y I>tJRATION WAS 

REPORTED AS 'l'WO WEEltS. THE PATI:Dl'l''S DULY DOSAGE OP' 

GLOCOPBAGE WAS 500 llG. BE REPORTED 'l'BAT BE WILL •cOlil'l'IliltJE 

0 TAD THE MEDICATION.• JilO !'ORTJIER DETAILS WERE REPORTED. 

6. Relevant testsllabontory dale 
cm: 

7. Other relevant history, including preexisting medical conditions 
cm: 

JFDA 
Facsimile Form 3500A 

Submission cf • report does not constttute an 

admission u.at medical personnel, user facility, 
distributor, manufactuNr or product caused or 
contributed to the event. 

C. Suspect medication(s) 

1. N"""' 
11. GLOCOPllAGE TABS 

2. Dose, frequency It route u.d 
11. 500 MG 

U /Dist report t 

3.n..t.pydates 
11. cm: 

QD ORAL CON'l'ImrntG 2 WU:XS 

4. Diagnosis for use 
11. DIABETES MELLI'r'OS 

6. LOU 

11. NI 
7. Exp.dale 
11. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no [Kl doesn't 
11 apply 

D yes 0 no 0 doesn~ 
apply 

8. Event reappeared after 
ntintroduction 

doesn't 0 yesOno [Kl 1-9-_-N_D_C_t _______ _. _________ -f 11 apply 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
cm: 

G. All manufacturers 
1. Contllct office - name/llddress 
HEIDE Ctl!IN'ING, B.S. 

BRISTOL-HYERS SQUIBB 

WORLDWIDE SA!'l!:TY tt SlJJlVEILLll!ICE 

KAIL LOCATION D23-07 

P.O.BOX 4000 

PRilllCZ'l'ON,R!W .1ERSEY 08543-4000 

4. Date received by !Nlnufa-
11/11/97 

6. II IND, protocol t 
NA 

7. Type of report 
(check all that apply) 

D 5-day D 15-day 

5. 
(A)NDA# 

IND# 

PlA# 

pr&-1938 

OTC 
product 

.u:lll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

~ consumer 

D health 
professional 

D user facitity 

D company 
representative 

D distributor 

D other. 

0 10-day ~ periodic 

~ Initial 0 follow-up# 

8. AdVe- event tenn(s) 
PAIN ABDO 

9. Mir.report number 
M073490 

2. Hltlllth professional? 

0 yes [Kl no 

DIAJUUlltA 

3. Occupation 
CONStJMER 

4. Initial reporler also 
sent report to FDA 

Qyes 0 no ~ unk 
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~Bristol-Myers Squibb Company 
MED WA Tc IP' ..... ...,, .. ,.·=·''"'"" 

Mfr report# M073515 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

andlor 

2. Outcomes attributed to adYerse event 
(check all that apply) 0 disability 

D death O congenital anomaly 

0 life·threatening 

0 hospitalization-initial or prolonged 
D =.,~t1=~~&::~~ 
D other. 

3. Date of 
event 

5. Oescribe event or problem 

4. Date of 
this report 01/21/98 

CONSUHEll REPOR'l'ED THAT RD B'O'SBAND (AGE NOT SPECIFIED) 

WHILE TAXING GLUCOPHAGI!: 

(Ml!:'l'FOllMIN HCL) 500 MG BID FOR TRZATlll!:!l'l' OF DIABl!:'rl!:S 

ITUS. EXACT TBDAPr DATES WERI!: NOT PROVIDED; 'l'DJlAPY 

DURATION WAS REPORTED AS A "COUPLE OP MOll'l'HS.• EVJ!:R SINCE 

STARTING GLUCOPBAGE TIDtRAPY, 'l'U PATIDl'1' HAS B!!DI 

l!:RIENCING 'l'USI!: STOMACH PROBLllCllS. lll'O FURTJll!:R DJ!'l'AILS 

A V>.ILABLE, AS 'l'BI!: Rl!:PORTl!:R llltl!'tJSED TO PROVIDE AN 

6. Relevant testsllaboratory data 

om: 

7. Other relevant history, including preexisting medical conditions 
om: 

IDA 
Facsimile Form 3500A 

Submission of• report does not conslilule an 
admission that medical personnel, user facility, 
distributor, monulacturer or proclllCt caused or 
contributed to the evenL 

U /Dist report• 

C. Suspect medication(s) 

1. Name 
fl. GLUCOPHAGE TAJIS 500 MG 

2. Dose, frequency & route UMd 
#1. 500 MG 

BID ORAL 

4. Diagnosis for use 

#1. DIABJ!'l'l!:S lll!:LLITUS 

6. Lot# 

11. NI 
7. Exp.d.ote 

tl. NI 

3. Thenopy cl.oles 

11. NI 

5. Event abatad alter use 
stopped or dose raduced 

0 yes 0 no [!] doesn·1 
11 apply 

D D D doesn't 
yes no apply 

B. Event reappelted after 
reintroduction 

0 yes 0 no [!]doesn't 
l-9-.-N-D_C_#--------'----------111 apply 

NOT Rl!:POR'l'ED 0 yes 0 no D doesn't 
apply 

10. Concomitant medical products 
om:: 

G. All manufacturers 
1. Coni.ct office • """""address 
LOUISE LOVAS, B.S.N. 

BRISTOL-MYDS SQUIBB 

WORLDWIDE SAFJ!'l'Y It stl'RVEILLANCE 

HAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,Nl!:W Jl!:RSl!:Y 08543-4000 

4. Date recei- by """'ufacturar 
11/11/97 

6. HIND, protocol# 
NA 

7. Type of repor1 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA # 

pre-1938 

OTC 
product 

.ll:.lil 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D Nlerature 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D s-day o 15-day 

D 10-day [!] periodic 

[!] Initial 0 follow-up# 

B. Adverse event term(s) 
DYSPEPSIA 

9. Mfr.report number 
M073515 

1. Name, address & phone number 

2. Health professional? 

Dyes ~no 

3. Occupation 
CONSUHEll 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~"'-=""' • ._,"'""" 

Mir report# M073519 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. Outcomes attributed to lldve- event 
(check an that apply) 

0 death 

0 life-threatening 

0 hospitalization·initiaJ or prolonged 

3. Dateof 
event NI 

0 disabffity 

O congenital anomaly 

0 reouired intervention to orevent 
petmanent impairment/damage 

0 other. 

4. Det. of 
this report 01/21/98 

C. Suspect medicat1on(s) 

1. Name 
#1. GLUCOPBAGE TAllS 500 HG 

2. Dose, lrequaney & route -
#1. 

ORAL 

4. Diagnoais for use 

#1. DIABETES MJtLLITOS 

7. Exp.­
#1. NI 

3. Thenlpy­
#1. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no !KJ doesn't 
11 apply 

0 yes 0 no 0 :::yn't 

8. Event reappeared after 
reintroduction 

0 yes 0 no !KJ doesn't 
5. Describe ewnt or problem 1-9-. _N_D_C-,--------'----------1 u apply 

Pl!ARMACIST RJ:POR'l'ED THAT A HAL!: PATill:N'l' (AGE N0'1' PJlOVIDBt>) NOT JlBPOJl'l'Bt> 0 yes 0 no 0 doesn't 
EXPBRIBNCBJ> A LAClt OP BPPBC'l' WHJ:LB TA:KDJG GLUCOPBAGB apply 

(H!:TPORHIN BCL) TABS 500 HG S'l'lUl:NQTB (PRBQtn!:NCY NOT STA'l'Bt>) 

POil 'l'REA'l'MEN'1' OP DIABBTBS MBLLITOS. TU PATJ:l:lil'l' WAS 

TAXING GLUCOPBAGE PaON L0'1' NtlNBBJl J7Jl3,A, EXPIRATION DATE 

0'1' SPECJ:FIED, AND 'HAS EXPERIDJCillG EL!:VA'1'ED GLUCOSE LEVELS. 

BB REPORTER STATED THAT TU GLUCOPBAGE WAS • DD:!Tl!:C'l'::tVE. • 

DITJ:ONAL J:Nl!'ORllATION BAS BEEN REQOES'l'Bt>. 

6. Relevant tests/laboratory data 
SEROM GLUCOSE ELEVll.TED 

7. Other relevant history, including preexisting medical conditions 
om:: 

FDA 
Facsimile Form 3500A 

Su-.K>n of • report does not constitute "" 
admission - mediCOll personnel, user facility, 
distributor, manufacturer or product caused or 
contribut9d to the event 

1 o. Concomitant medical procluctS 
tJNlt 

G. All manufacturers 
1. Contact office· -llddrus 
LOUISE LOVAS, B.S.N. 

BRISTOL-MYERS SQUIBB 

WOJU.J>WIDE SAPE'1'Y Ii: stmvEILLANCE 

MAJ:L LOCATION 023-07 

P.O.BOX ,000 

PRINCETON,NEW J1!:1lSZY 085,3-,000 

4. Date received by~ 
11/12/97 

6. If IND, protocol# 

HA 

7. Type of report 
(Check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
produC1 

ll::.J..51. 

0 yes 

0 yes 

2. Phonenu-
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literature 

0 consumer 

!!] health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

0 5-day 0 15-day 

0 1o-day !!] periodic 

a. Advel'Se event term(s) 
NO DRUG El"PEC'l' 

!KJ Initial O follow-up# 

9. Mfr.report number 

N073519 

E. Initial reporter 

r 
2. He.ith professional? 

!KJ yes 0 no 

3. Occupation 
Pl!ARMACIST 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no !!] unk 
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~Bristol-Myers Squibb Company 
MED WA Tc-IF'""'"'''""'" ""°"'h '""""' 

Mfr report# M073525 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and.I or 

2. Outcomes attributed to advene event 
(check all that apply) D disability 

D death D congenital anomaly 

D life-threatening 

0 hospitalization-initial or prolonged 
D ~tt~;~~~s.:~g.: o other. 

3. Diiie of 
event 10/00/97 

4. Date of 
this report 01/21/98 

5. 
AGE HOT SPECIFIED, llPOR'rltD 'l'HAT SBE 

PAIN ON EXERTION WHJ:LE TAKING GLUCOPlU.G!: 

500 HG BID. THERAPY DATES FOR GLUCOPlU.GE 

NOT PROVl:DJ:D. IN LATE OCTOBER, 1997 (APPROXIMATELY 

WBl!:ltS AGO), TBE PATill:N'l"S DOSAGE OP GLUCOPlU.GE WAS 

INCRV.SJ:D TO 500 llG BID (INITJ:AL DOSE HOT UPORTBJ>). 

OLLOwnrG 'l'JIIS DOSAGE DICRJ!:ASE, SBE BEGAN BXPElUENCING TBE 

CHEST PAJ:N. SBll: S'l'ATBD 'l'JIAT WHEN SBE IS ACTIVE OR EXll:ltTS 

HERSELF, SHE DEVELOPS TBE SYMPTOM. CONCOMJ:TANT DRUGS 

J:NCLOI>ltD llICROHASE (GLYBtnu:DE) QD. lllO PUR'l'JIER Dl!:'l'llLS 

RBPOllTED. 

6. Relevant tests/laboratory data 
tJNK 

7. Othe1' relevant history, including pn1existing medical conditions 
tJNK 

JFDA 
Facsimile Form 3SOOA 

Submission of • report doea not constitute an 
admission that medQI !*Sonne!, ..,..r faciHty, 
dislributor, manufacturer or product caused or 
conlribUted to the event 

C. Suspect med1cation(s) 

1. Name 
11. GLUCOPHAGE TABS 500 HG 

2. Dose, nqu.ncy " route used 
11. 500 HG 

BJ:D ORAL 

4. Diagnosis for..,.. 

t1 . D:IABE'l'!!S lllELLITUS 

6. Lott 

ti. NJ: 
7. Exp.data 
t1. NJ: 

3. Therapy dates 
u. NJ: 

5. Event abated alter use 
stopped or dose reduced 

0 yes D no [!] doesn'J 
i1 apply 

0 yes 0 no 0 ::~;·t 
8. Event re-ared after 

reintroduction 

0 yes D no [!]doesn't 
t-9-.""N"'o""c,...,-------~---------1 #1 apply 

HOT llEPOllTED 0 yes D no D doesn't 
apply 

10. Concomitant medlcaJ products 
M:ICRONASE 

G. All manufacturers 
1. Contact office· name/add,.... 
LOUISE LOVAS, B.S.N. 

BllIS'l'OL-MYll:RS SQU:IBB 

WORLDWIDE SAPll:'l'Y I& SUllVll:J:LLANCE 

HAJ:L LOCATION D23-07 

P.O.BOX 4000 

PR:t:NC:ETON,lllEW JZllSJ:1' 08543-4000 

5. 4. Date received by manufacllnr 
11/12/97 (A)NDA# .42=..l.ll 

6. H IND, protocol # 

NA 

7. Type of report 
(cheek all that apply) 

IND# 

PlA# 

pre-1938 

OTC 
product 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-day 0 15-day 

0 10-day [!] periodic 
8. Advenie event tenn(s) 
PAJ:N CHEST 

[!] Initial 0 follow-up# 

9. Mfr.report number 
111073525 

... 
1. Name, address a. phone number 

2. Health professional? 

0 yes [!] no 

3. Occupation 
CONSUMER 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no [!] unk 
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Product problem 

2. Outconle5 .itributed to adverse event 
(cheek all !hat apply) 0 disabUity 

0 death O congenital anomaly 

0 life-threatening 

0 hOSpitalizatton-inittal or prolonged 
0 =-~'f~a=J~=g]l 
0 other. 

3. Dateof 
event 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

76-'lraU-OLI> Fl!3IALE COHstlHl!:R REPOll'l'EI> 'l'BA'l' SH!: I>EVELOPEI> 

LOSS OF APPE'l':r'l'E WBJ:LE 'l'AlUNG QLUCOPBAGJ: (KE'l'l'ORMl:N HCL). 

I>AJ:LY I>OSAGE Mm '1'BE1lAPY llA'l'ES WDZ llO'l' REPOll'l'ED. NO 

FUll'l'B'.ER I>E'l'Al:LS WDZ PROVXI>BD. 

6. Relevant testsllabor81ory dlita 
um: 

7. Other relevant history, including preexisting medical conditions 
um: 

IDA 
Facsimile Form 3500A 

Submission of • report does not constitute an 
admission that medical personnel, .,.., facility, 
distributor, m1nuflcturer or product caused or 
conlrillut9d to the 9\'9nt 

C. Suspect med1cation(s) 

1.Name 
#1. GLUCOPHAGE TABS 

2. Dose, tn.quency & route -
tl. 

ORAL 

4. Diagnosis lot use 

#1. 'ONJI: 

6. Lot# 

#1. HI 
7. Exp.dlite 
tl. HI 

3. Therapy -$ 
tl. HI 

5. Event abated after use 
stopped or dose reduced 

O yes Ono !!] doesn't 
11 apply 

doesn't 0 yes 0 no 0 apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no !!] doesn1 
~9-.~N~D-C-,~~~~~~~---~~~~~~~~-tll apply 

NO'l' REPOR'l'EI> 0 yes 0 no 0 doesn't 
apply 

1 O. Concomitant medk:al products 
'ONJI: 

G. All manufacturers 
1. Contact office· name/address 
m::rI>E C'tmNl:NQ I B • s. 

BR:tS'l'OL-KrERS SQU:rBB 

WO:RLI>wtI>E SAFE'1'Y • smtVE:rLLANCE 

MA:rL LOCA'l':tOH %>23-07 

P.O.BOX ,000 

Pll:rNc:E'l'ON,NEW .n:llSltY 085,3-,000 

4. Date ....,.,;vec1 by m.nulacturer 
11/12/97 

6. If IND, protocol # 

NA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

F'LA # 

pre-1938 

OTC 
product 

.ll::.lll. 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 Hterature 

[!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 cistrtbutor 

0 other. 

0 5-day 0 15-day 

0 10-day [!:) periodic 

[!:) Initial 0 follow-up# 

8. Adverse event tenn(s) 
ANOREX:tA 

9. Mfr.report number 
M073526 

1. Name, address & phone number 

2. Health professional? 

0 yes [!:) no 

3. Occupation 
CONSUMER 

4. lnltial repon&r also 
senl report to FDA 

0 yes 0 no [!} unk 
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andlor D Product problem 

2. Outcomesattributedto~-t 
(check an that apply) D disability 

D death O congenital anomaly 

0 lite-threatening 

0 hospitalization4nitial or prolonged 
D ~t~~~~&r~&l 
D other. 

3. O.te of 
event 

5. Describe event or problem 

4. 08teof 
this report 01/21/98 

92-Yl!!ll-OLD l"DIAI.Z COHSUllJ:Jt 11.EPOJl.'l'ED THAT SD DEVELOPED A 

ALI.IC TASTE IN BER llOUTH DILE TAlt:tllG GLUCOPllAGE 

HG BID 1"011. TJl.EA'l'lllm'l' OF lllON-INSO'LIN 

EXACT TJIDAPY DATES WERE ROT PJtOVIDED; 

SINCE STAR.TING 

PJl.ODUCT, SHE HAS BEl!:N l!:XPEJl.:tDICDIG THE ABOVE SYHP'1'0ll, 

AS OF NOVEHJID 12, 1997, THE l!:VDl'1' IS tl!DU!:SOLVED. 

6. ReleVllnt tests/lal>o4'nory data 
ONK 

7. Other relevant history, including -xlsting medi""' conditions 
ONK 

FDA 
Facsimile Form 3500A 

Submission ol " report does not constitute an 
admission - medical personnel, user hlcility, 
distributor, manufalcturer or product cauaed or 
contributed lo the event. 

C. Suspect medication(s) 

1. Name 
ll. GLUCOPllAGE TABS 500 MG 

2. Dose, trequency .. - -
11. 500 MG 

BID ORAL 

4. Diagnosis tor use 

3. Therapy -· 
11. om: 
l MON'l'J'IS 

#l. lllON-:tNSO'LIN-DEPDIDDl'l' DIABZ'l'ES 

6. Lot# 
ll. N:t 

7. Exp.date 
u. N:t 

5. Event abated ofter use 
stopped or dose reduced 

D yes 0 no ljf1 doesn't 
11 ~apply 

D yes 0 no 0 doesn't 
apply 

8. Event reappeared after 
reintroduction 

doesn't 0 yes0no [!] '"9-.-N""oc---.--------'----------t 11 apply 

NOT :REPOJl.TED 0 yes 0 no 0 doesn't 
apply 

1 O. Concomitant medical products 
DIGOXIN 

GLUCOTJl.OL 

CAJl.DIZEM 

P1l:ltDN'I SON!: 

G. All manufacturers 
1. Contact office· __ ....., 

LOUJ:SJ: LOVAS, B.S.N. 

BJl.l:STOL-HYERS SQUUB 

WORLDW:tD:S SAFr1'Y a stJJl.Vl:ILLANC!: 

HAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETOH,Nl!:W "1tRSEY 08543-4000 

4. Diiie --by n•111f•ctunr 
ll/12/97 

6. II IND, protocol # 

Nll. 

7. Type of report 
(check all that apply) 

s. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.li:ll2.. 

D yes 

D yes 

( CONTINtl'El)) 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

0 study 

D literature 

[!] consumer 

0 health 
professional 

D user facility 

D company 
representative 

D distributor 

0 other. 

D 5-day D 15-day 

0 10-day [!] periodic 
8. Adverse even! term(s) 
TASTE PDVERS 

[!] Initial O follow-up# 

9. Mfr.report number 
M073530 

2. Health protession.I? 

0 yes [!]no 

4. Initial reporter also 
sent report lo FDA 

0 yes 0 no [!] unk 
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-A. PatientintormaliOO-- - - - - - - - - -- -

1. Patient Identifier 2. Age at time 

In confidence 

of-I: 
or 

Date 
of birth: 

B. Adverse event or product problem 

3. Sex 4. Weight 

Ofemale lbs 

Omale 
or 

kgs 

1. 0 Adverse event and/ct 0 Product pr-.. 

2. Outcomes attributed to adverse event 
(check all that apply) 

0 death 

0 life-threatening 

0 hospltalintion~nitial or prolonged 

0 clisability 

O congenital anomaly 

o ~t1r.;;:~icg.: 
O other. 

C. Suspect medication(s) 

1.~ 

2. Dosa, frequency & route -

4. Diagnosis for use 

M073530 
U /Dist report# 

3. Therllpy dates 

5. Event abated aflet use 
stopped or dose reduced 

0 yes 0 no 0 doesn't 
apply 

6. Lot. 7. Exp.data D D doesn't O yes no apply 

3. Date of 
event 

5. Describe event or problem 

6. Relevant testsllllboratory data 

4. o.ta of 
this report 

7. Other relevant history, including prMxisting medical conditions 

IDA 
Facsimile Form 3500A 

Submission of a report does not conslituta an 
admission that medical personnel, user fac:ffity, 
di$1ributor, ll'lllnufKturer or product -" or 
contributed lo the event 

9. NOC# 

10. Concomitant medical products 
BJ:AXl:N 

G. All manufacturers 
1. contact off""' • .......iaddrns 

4. D81e received by manufactufel' 

6. H IND, protocol# 

7. Type of report 
(check all that apply) 

D s-c1ay D 15-day 

s. 
(A)NOA# 

IND# 

Pt.A# 

pre-1938 D yes 

OTC D yes product 

8. Event reappeared -
reintroduction 

D D D doesn't 
yes no apply 

0 yes 0 no 0 doesn't 
apply 

2.Phonenurnbef 

3. Raport source 
(check all that apply) 

D foreign 

D Study 

D literature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

0 distributor 

D other. 

0 10-<!ay 0 periOdic 

0 Initial O follow-up# 

B. Adverse event term(s) 

9. Mfr.report numbM 

E. Initial reporter 
1. Name, address & phone numbM 

p 

2. Health ptOfessional? 3. Occupation 

Dyes Ono 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no 0 unk 
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1 . [!] Adverse event and/or 

2. Outcomes attributed to-.... -t 
(check all that apply) D disability 

D c1ea1h O congenital anomaly 

0 life·lhreatening 

0 hospitalization~nitial or prOlonged 
D =.re;.<l.Witr~e.q~~&:::'Q'J 
D other. 

3. Diiie al 
-t 

5. Describe event or problem 

4. Dale al 
this report 01/21/98 

67-YEAR-OLI> FEMALE COlllSUMl!:lt UPORTltD 'l'llAT SKI: DJ:Vl!!X.OPED 

DIAJUUIEA AND A MZ'l'ALLIC TAS'l'E 01 BER llOU'l'R WHlLJ!: TAltlHG 

GLUCOPKAGE (ME'l'l"OlitMm BCL) 500 llG BID POR 'l'ltEA'l'MDl'l' OP 

DIABE'l'ES MELI.l'l'US. EXACT '1'B!:1lAPY DATES WERJ: NOT PROVIDED; 

HERAPY DURATION WAS REPORTED AS TWO MON'l'KS. NO P'UR'l'BER 

DETAILS WERE :RJ:PORTED. 

6. Relevant testsllabor.iory data 
om: 

7. Other relevant history, including preexisting medical conditions 
om: 

IDA 
Facsimile Form 3SOOA 

Submission al a report does not constitute an 

admission that medical P*f$0nnel, .... , facility, 
diS1rlbutor, manufacturer or product caused or 
contributed to Ille -l 

C. Suspect medication(s) 

1.Name 
11. GLUCOPBAGE TABS 500 MG 

2. Don, frequency • route Ulied 
11. 500 MG 

3. Therapyclates 
t1. um:: 

BID ORAL 2 MO!n'BS 

4. Diagnosis for UH 

11. DIAB:e:'rES llELLI'l'US 

6. Lott 
11. m: 

7. Exp.data 

11. m: 

9. NOC# 
NOT :RJ:PORTED 

1 o. Concomitant medical products 
um:: 

G. All manufacturers 
1. Contact office • .....,..address 
LOUISE LOVAS, B.S.N. 

JUllS'l'OL-MYERS SQUlBB 

WO:aLDW'IDE S1LPE'l'Y le stlRVJ!:ILI.Utt:E 

KAlL LOCATION D23-07 

P.0.BOX '000 

PUHO:TON,DW .n:RSZY 085,3-,000 

4. Date rec;Nved by Mamlfacturer 
11/12/97 

6. It IND, protocol I 
Jiil\. 

7. Type al report 
(check all that apply) 

5. 
{A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

D yes 

0 yes 

5. Event abated after use 
stopped or don reduced 

D yes D no [!] doesn't 
11 apply 

D D D
doesn1 

yes no apply 

8. Event reappeared after 
reintroduction 

D yes 0 no [!] doesn1 
11 apply 

D yes D no 0 doesn1 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D Study 

D literature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

0 5-day 0 l5-day 

0 10-day [!] periodic 

8. AdverM event term(s) 
D:tARRBEA 

[!] Initial 0 follow-up# 

9. Mfr.report number 
M0735'9 

E. Initial reporter 

TASTE PERV!:RS 

1. Name, address & phone number 

2. - professional? 3. Occupmtion 

Dyes D no 

4. Initial repor11tr also 
sent report to FDA 

Dyes 0 no D unk 
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and' or 

2. Outcomes attributed to adverse ......,t 
(check all that apply) 

D death 

0 life-threatening 

0 hospitalization4nitial or prolonged 

3. Date ol 
event 

o disability 

O congenital anomaly 

D reQUired intervention to prevent 
petmanent lmpaitmentlclamage o other. 

4. Date ol 
this report 01/21/98 

U /Dist report• 

C. Suspect med1cat1on(s) 

1.Name 
#1. GLUCOPHAGE TABS 500 MG 

2. Dose, lnlquency' - -
#1. 500 MG 

BID ORAL 

4. Diagnosis for use 

#1. DIABETES llELLITtJS 

6. Lot# 

u. N:t 
7. Exp.date 
11. N:t 

3. Thenlpy cl.lies 
11. N:t 

5. Event abated after use 
stopped or dose reduced 

~ yes D no D doeSll't 
t1 apply 

D yes D no D doesn1 
apply 

8. Event reappeared after 
reintroduction 

0 yes D no ~doesn't 
5. Describe event or problem 1-

9
-_-N_D_C_# _______ _.. ________ --1 u apply 

88-YEAR-OLD MALE PA'l'IEHT aEPOaTEI> THA'l' KE D!:VZLOPED NOT llEPOR'l'ED 0 yes D no D doesn1 

IMPAilUIEll'l', DIAlUUD!:A, LOSS or APPETITE, STOMACH UPSET, 1-----------------------'---------·~p~p~ly_~ 

EX'rlU!:ME rATIGtJE AND EYE PaOBLEllS CBARAC'1'EllIZED BY "HALO 

ID FLICDlUNC AND FLO.ATEaS• WHILE TAXING GLOCOPHAGE 

(ME'l'l"OllMIN BCL). '1'BE PATIENT'S DAILY DOSAGE AND TKEJlAPY 

DA'l'ES roa GLUCOPHAGE 'NERl!: NOT PaOVl:DED. BIS BASELIJlilE 

GLUCOSE LEVELS 'NERl!: IN THE IUUIGE or 133 (N•64•105). 

LUCOPHAGE 'l'llEllAPY WAS STAaTEl>, MID '1'BE PA'l'IEHT llEPOaTEI> 

IMPaOVED GLYCEMIC CON'l'ROL. KE '1'BEN BEGAN TO EXPEaIENCE 

ABOVE EVENTS (W%TB THE EXCEP'l'IOH or '1'BE RDlAL 

KE WAS EVALUATED BY AH EYE DOC'l'OR, AND 

PHYSICAL PROBLEM WAS NOT IDEN'l'InED. BE STATED THA'l' 

"DID HOT EVD HEED lllEW LENSES.• A1"'1'D SIX NOJl'l'BS, 

WAS EVALUATED BY AHOTBEJl PHYSICIAN, WHO J/llO'l'JtD THAT 

BE PATIDIT 'S "XIDNEYS WERJ: BEIHG A!'!'ECTEI>. • KE 

OLD '1'BE PA'l'IDIT TO STOP GLOCOPHAGE 'l'BEJl.APY. W%TBIN TWO 

6. Relevant tests/laboratory cl.Ila 

SEROM GLUCOSE 133 

( CON'l'nro:e:t>) 

7. Other relevant history, lncludi ng preexlsti ng medical conditions 
ONK 

IDA 
Facsimile Form 3SOOA 

SUbmission of • report does not constituta an 

admission that medical personnel, usertaemty, 
distributor, manufacturer or product caUMd or 
conbibuted to the ......,L 

10. Concomitant medical products 
tJNK 

G. All manufacturers 
1, Contact office • narM/address 
HEIDE ct!NN:DtG, B.S. 

BlUSTOL-MYS:RS SQUIBB 

WORLDW%DE llU1l:'1'T lt st!RVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX (000 

PaINCl:TON,HEW JEltSEY 08543-(000 

4. Date received by manllhlcturer 
11/06/97 

6. If IND, protocOl t 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDAll 

IND# 

PLA# 

pre-1938 

OTC 
product 

.li::.3.ll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D Study 

D literature 

~ consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D , 5-day 

D 10-<lay ~ periodic 
8. Adverse event tenn(s) 
lUD!IEY FtlNC ABNOaM 

~ Initial 0 fotlow"Up# 

9. Mfr.report number 
M073571 

ANOllEXIA 

DYSPEPSIA 

DIAlUUIEA 

EYE DIS 

1. Name, address & phone n..-

2. Health professional? 

Dyes ~no 

3. C>ccup.tion 
COHS'tJMER 

4. Initial re- also 
sent report to FDA 

Dyes D no ~ unk 
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- - ~-- - - --- -

A. Palient information 

1, Patient Identifier 

In confidence 

2. Age at time 
of event 

or 
Date 
of bitlh: 

8. Adverse event or product problem 

3. Sex 

Ofemale 

Omale 

4. Weight 

lbs 

or 

kgs 

anG'or 0 Product problem 

2. OUtCOtMS attribUted to...,,.,.. event 
(checl< all that apply) 

0 death 

0 life-threatening 

0 hospitaUzation-initial or prolonged 

D disability 

O congenital anomaly 

0 reQuired lnte1V81)11on to pr&vent 
penmanent 1mpa1rmenuoamage 

O other. 

C. Suspect medication(s) 

1.Name 

4. Diagnosis tor use 

6. lot# 7. Exp.date 

5. Describ .. vent or problem 

4, Date of 
this report 

OF STOPPJ:RG '1'JIJ!: l>JltJ'G, TD PA'l'l:Dl'l' Rl!:PO!l'l'ZD 'l'B:A'l' 

EFFECT DJ:SAPPltARED. • lllO FUR'l'llD DE'l'AJ:LS WZRE 

StJ'PPLl:llJ!:ll1'1'AL DD'OlUIA'l'l:ON WAS Rl!:CEJ:VZI> FaOll '1'JIJ!: CONStJ'MEtt 

ON DZCDIBl:ll 18, 1997. m: Rl!:POll'l'EI> 'l'HA'l' '1'JIJ!: DAJ:LY DOSAGE 

FOR GLtJ'COPJIAGE BAJ> BED 500 MG BJ:D. lllO FUR'l'llD DE'l'AJ:LS 

Rl!:POll'l'ED. 

6. Re!e,,.,.. IMtsllaboratory data 

9. NDC# 

10. Concomitant medical products 

G. All manufacturers 
1, Conlact Office • nMllllladdress 

6, If IND, protocol I 

7. Type of report 
(el'lecl< au that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

D 
D 

M073571 

yes 

yes 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 doesn't 
apply 

0 yes 0 no 0 doesn't 
apply 

a. Event "'•ppeand after 
reintroduction 

0 yes 0 no 0 doesn1 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 

3. Report source 
(checl< all that apply) 

0 foreign 

D study 

0 Wterature 

0 consumer 

0 health 
professional 

D user facility 

0 company 
representative 

D distrtbutor 

0 other. 

0 5-<lay 0 15-<lay 

0 1o-day 0 pertodic 

0 Initial 0 follow-upt 

8. Adverse event tenn(s) 

7. Other"'"""'"' history, including -xisting medical conditions 

lFDA 
Facsimile Form 3SOOA 

SUbmission of a report does no1 constitute an 

admission - medical personnel, .._ facllity, 
distributor, manufacturer or product caused or 
contributed to a.. evenL 

E Initial reporter 
1, N...,., address & phone number 

p 

2.Healtll~? 3, Occupation 

Qyes Ono 
4. Initial reporler also 

sent report to FDA 

Qyes 0 no 0 unk 
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2. Outcomes lltlributed to- event 
{check all that apply) 

0 death 

0 life·lhreatening 

0 hospitalization~nitial or prolonged 

3. 0.lll<>f 
event 10/00/97 

5. Describe ..,.nt or problem 

D disability 

O congenital anomaly 

o ~mtr~.7~~is.r~;: 
D other. 

4. Diiie Of 
this report 01/21/98 

63-Y&ll-OLD KALB CONstJMER REPORTZI> THAT BE DEVJ!LOPEJ:> 

ALLDGIC REACTION CBAltACTEIUZED BY •SWELLING OF THE 

HANl)S AND 1"E!:'1' AND A RASH• WHILE TAXING GLOCOPHAGE 

(IU'l'FORMIN HCL) 500 llG BID FOR 'l'REA'l'llD1'1' OF NOH-INSt7LIN 

DDENI>Dl'l' D:tABE'l'ES llELL:t'l'O'S. EXACT "l'llEKAPY DA'r!:S WEJtE NOT 

U /Dist report• 

C. Suspect med1cat1on(s) 

1.N-
ll. GLOCOPHAGE TABS 500 llG 

2. Dose, frequency & l'OUl9 UMd 
ll. 500 JIG 

BID ORAL 

4. Diagnosis for use 

3. Therapy dates 
11. 10/00/97-00/00/97 
5 DAYS 

11. NON-INSOLIN-J:>EPDII>D'l' J:>llBE'r!:S 
5. Event abated after use 

stopped or dose redueed 

!!] yes 0 no 0 doesn't 

6. Lot# 
11. NJ; 

9. NDC # 
NOT REPORTED 

7. Exp.dale 
11. NJ; 

10. Concomitant medical prodUcls 
tlN:tPHYL 

CLARXTIN 

VEN'l'OLIN 

i1 apply 

D 0 O doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no [!]doesn't 

11 
apply 

0 yes 0 no 0 doesn't 
apply 

PROVJ:DED; TllERAPY DORATION WAS REPORTZI> AS 5 DAYS. IN LA'r!: GL'nlASE 

OCTOBER, 1997 (TWO WEUS AGO), THE PATIDIT EXPEJUDICEI> 

SOJ:>J:>EN-ONSET SYllP'l'OllS AS NO'l'EJ:> ABOVE. GLOCOPHAGE '1'HERAPY 

AS STOPPED, AND THE SYlll"l'OHS RESOLVZD. AJ:>J:>XTIONAL 

XNFORllATXON HAS BED! UQOES'rm>. 

6. Relevant testsllabonlory data 
um: 

7. Olhe< relevant history, including preexisting medical conditions 
um: 

JFDA 
Facsimile Form 3500A 

Submission Of a ntport does not constitute an 

..trnission - medical personnel, user facility, 
distributor, manufacturer or product caused or 
conlribui.d to the event 

G. All manufacturers 

1. Contact olfice. --...... 
LOUISE LOVAS, B. S .N. 

BRISTOL-MYERS SQO:tBB 

WORIJ>WJ:DE SAFBTY a st1RVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX ,000 

PJUNCrl'ON,ltlll:W JERSEY 085,3-,000 

4. Date rwceivecl by manulactuter 
11/13/97 

5. 
(A)NOA# 

6. If IND, protocol t 
Nil. 

7. Type Of report 
(check alt that apply) 

D $-day D 1$-day 

0 1Cklay !!] periodic 

[!] Initial 0 foUow-u~ 

9. Mfr.report number 
M073582 

2. Health profesSionaf? 

0 yes @no 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

3. Occupation 
CONSOllER 

~ 

D yes 

D yes 

( CONTINOEt>) 

2. Phone number 
609-252-3737 

3. Report source 
(check all lhat apply) 

0 foreign 

0 Study 

0 Mterature 

~ consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

4. Initial reporter also 
sent report to FDA 

0 yes D no !!] unk 
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~Bristol-Myers Squibb .Company 
MED WA TC~--"'"" Rore=>Im<;.,. 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. Patient Identifier 2. Age at time 3. Sex 
of-t 

or 
Qfema1e 

Date 
of blrlll: 

Omale 
In confidence 

B. Adverse event or product problem 

1. 0 Ad..,.. 1111ent and/or 0 Product problem 

2. Outcomesattributedto---i 
(Check all that apply) 

0 death 

0 disabUity 

O congenital anomaly 

Page 2 of 2 

C. Suspect medication(s) 

4. Weight 1.N-

lbs 

or 

kgs 
2. Doae, hquency .. --

4. Oiagnoais for use 

0 life-threatening 

0 hospitalization-Initial or prolonged 
D =-~tr=~ri~=:ilil 

3. Dalltof -· 
5. Describe ltllent or ~m 

D other. 

4. Dam of 
this report 

7. Other -t history, Including -xisling medical conditions 

6. Lot# 

9. NOC# 

10. Concomitant medical products 
ASClUPTIH 

TOPROL XL 

PROZAC 

ZOCOR 

G. All manufacturers 

6. If IND, protocol I 

7. Type of report 
(check all that apply) 

0 s.day 0 l 5-day 

0 10-<1ay 0 parlodic 

0 Initial O follow-up# 

9. Mfr.report number 

E. Initial reporter 

1. -· addtMS & phone number 

M073582 

3. Therapy dates 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 D yes 

OTC 0 yes product 

5. Event abated after use 
stopped or dose muced 

0 yes 0 no 0 doesn' 
apply 

doesn't 0 yes 0 no 0 apply 

0 yes 0 no 0 doesnt 
apply 

2. Phone number 

3. Report source 
(Check all that apply) 

0 foreign 

0 study 

D literature 

0 consumer 

0 health 
professional 

0 user facility 

D company 
representative 

0 distribUtor 

0 other: 

8. Adve""' event tenn(s) 

IDA Submission of a report doas not constitute an 
•dmisSion lhM IMC!ical personnel, user facility, 
dislributor, manufacturer or product caused or 
conlributed to the ..-.1. 

2. ~ professi-7 3. Occupation 4. Initial reporter also 
sent "'port to FOA 

FacsiMile For... 3500A 
Qyes Ono Dyes 0 no 0 unl< 
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~Bristol-Myers Squibb Company 
MED WA Tc:fr1-'"'···-""""" M073680 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. Oui- .itributed to adverse ....,,t 
(Check atl that apply) D c1sabllity 

0 death O congenital anomaly 

0 life-threatening 

0 hospitali%ation4nitial or prolonged 
D =~ail\tt'ri:a=~~&:~~ o Other. 

3. Daleof 
-t NI 

5. Describe ev.nt or problem 

4. Dateof 
this report 01/21/98 

KALB COHStJllD, AGll: N0'1' SPZCXl"IED, ltZPOR'1'ED 'rBAT Bl: 

l!:V:tLOPED DIPFICUL'l'Y BJIZATHDIO AND LIGlB'l'Bl:ADl!!mll!!SS WHILE 

AKillG GlLUCOPKAGlE (ME'l'FORllDI BCL) FOR TlU!:ATMDIT OF DIABETES 

ITUS. TBERAl'T DATES AND llAILY DOSAGE FOR GLUCOPKAGIE 

NOT PROVIDED. '1'111: ltEPOlt'l'Elt ltEFUSED '1'0 PROVIDE ANY 

F'OltTHD INFORMATION. 

6. Relewnt ---.iory data 
mot 

7. 00- relevant history, including preexisting medical conditions 
mot 

IDA 
Facsimile Form 3500A 

Submission of • report does not constitute an 
admission that medical personnel, user facility, 
distributor, manui.cturer or product caused or 
contributed to the ..,...l 

C. Suspect medicat1on(s) 

1.Name 
11. GlLUCOPKAIB TABS 

2. Dose, freqll9ncy" - used 
11. 

ORAL 

4. Diagnosis for UM 

11. DllllZ'rJ!:S lllZLLX'l'tlS 

6. Lot# 
11. NI 

7. Exp.dale 
11. NI 

3. Thempy-
11. NI 

s. Event abated after use 
stopped or dose '9duced 

0 yes 0 no [!:] doesn't 
11 apply 

doeSn't 0 yes 0 no 0 apply 

S. Event reappeared -. 
reintroduction 

doesn't O yes Ono [!:] 1-9-.-N-DC_t _______ _... ________ -111 apply 

NOT UPOR'l'EJ) 0 yes 0 no 0 doesn1 
apply 

10. Concomilant medical products 
tlN1t 

G. All manufacturers 
1. Contact omc. ·name/address 
HEIDE ct!HHDIG, B.S. 

BlUS'l'OL-KYZRS SQUIBB 

WORLDW:r:DZ SAFE'l'Y Ii: Stl'ltVl!:ILLAHCE 

MAl:L LOCATION D23-07 

P.O.BOX ,000 

Pltnic:r1'0H,HBW JEltSEY 085,3-,000 

4. Data receill9d by IM!lufactuntr 
11/17/97 

6. If IND, protocol # 
lltA 

7. Type of report 
(<:heck all that apply) 

5. 
(A)NDAll 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

.li=.3.ll 

0 yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(Check all thal apply) 

D foreign 

0 st\Jdy 

0 literature 

[!:] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 Other: 

0 &-day D 1 &-day 

D 1().day ~ periodic 

~ Initial O follow-ups 

8. Adverse event term(s) 

DYSPHE.A 

9. Mfr .report number 
M073680 

2. - prolMsional? 

Qyes ~no 

DIZZIHESS 

3. Occupation 
CONSOMER 

4. Initial reportor also 
sent report to FDA 

Dyes 0 no ~ unk 
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-~Bristol-Myers Squibb Company 
MED WA Tc:fri7 Ph~·;,.""""",,.;,., M073682 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. Outcomes 811ributed to...,,.,.. •vent 
(check an that apply) D disabilily 

0 dealh D con99nital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D reauired ilitervonlion 10 preven1 

petmanent unpamnenvaamage 

D other. 

3. Daaof 
event 

5. Describe e""nt ot problem 

4. Date of 
this""""' 01/21/98 

n:MALE CONS'OMEll, AGB NOT SP:ECIF:tED, UPOR.'l'El> 'l'BAT SB!: 

EVELOPED CONST:tPJl.TION WB:tLE TAJC:RG QLUCOPBJl.GI!: (MBTrORM:rN 

CL) 500 HG B:tD FOR '1'1tl!:Jl.'l'KDl'l' OF D:tJl.Bl!:Tl!S Hl!:LL:tTUS. THI!: 

l!:XJl.CT '1'JIZRJl.PY DJl.'l'l!:S FOR. GLUC:OPHJl.Gll!: WDl!: NOT Pll.OV:tDl!:D; 

m:1l.Jl.PY Dt111.J1.'r:t ON WAS UPOR.'l'El> Jl.S 'l'B1l.D WBUS • NO Ft111.'l'Hl!:ll. 

ETJl.:tLS Wl!:Rl!: UPOR.Tl!:D. 

6. Retevant testsllaboratory data 
tlNK 

7. Other relevant history, inclllding preemting medical conditions 
UNK 

FDA 
Facsimile Form 3SOOA 

Sllbrnission of a niport does not constitute an 

admission that medical personnel, ""'"facility, 
distributor, manufacturel' or product caused ot 
contributed to the evenL 

C. Suspect med1cation(s) 

1. Name 
11. GLUC:OPHJl.GB TABS 

2. Dose. frequency a. l'OUl1I umd 
11. 500 JIG 

B:tD 01!.Jl.L 

4. Diagnosis for uae 

UF/Oist report I 

3. Therapy dates 
u. tlNK 
3 WD:lCS 

11. D:tJl.BETl!:S Hl!:LLITUS 

6. Loi# 
ll. NI 

7. Exp.dam 
U.NI 

5. Event abated after use 
stopped ot dose redu~ 

D yes 0 no (gJ doesn~ 
11 apply 

D 0 D
doesn't 

yes no apply 

8. Event re-ared _,. 
reintroduction 

0 yes 0 no (gJ doesn1 
1-9-.""N"'oc="'t--------'----------l ll apply 

NOT UPORTl!:D 0 yes 0 no 0 doesn'I 
apply 

10. Concomitant medical products 
UNK 

G. All manufacturers 
1. Contact office· name/address 
Bl!::tDI!: CIDDIDIG, B. S. 

811.:tSTOL-llYJCRS SQUIBB 

WOR.LDWXDB SJl.!'B'1'Y a SURVl!:II.l.ANCE 

lllJl.:rL LOCJl.T:tON D23-07 

p.O.BOX 4000 

PR:rNC!:'l'OH,lllBW J'l!:1tS!:Y 08543-4000 

4. Dai. rec:eiftd by manut.ctunir 
11/17/97 

6. If IND, protocol I 

NA 

7. Type of niport 
(Check all that apply) 

S. 
(A)NDA# 

IND# 

PLA # 

pre-1938 

OTC 
product 

.ll.:J.ll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

0 study 

0 filerature 

(gJ consumer 

0 health 
professional 

D user facifily 

0 company 
representative 

0 distributor 

0 other. 

0 5-day 0 15-daY 

0 Hklay [!] periodic 

8. Ad .. rse event tenn(s) 
CONST IP 

(gJ Initial 0 follOW-up# 

9. Mfr.report rtumber 
M073682 

1. Name, •ddtMS .. phone number 

2. Health professional? 

0 yes [!]no 

3. Occu,..tion 
C:ONS'OMEll 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no (gJ unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ _,,, •• =hm<UMo 

Mtr report# M073692 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!} Advetse e"""t and' or 0 Product problem 

2. Outc:on.s attrlbulecl to --event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 lif&-thtaatening 

0 hospitaflzation~nitial or prolonged 
D ~~_:,tr~ai~~~&i~e;i 

3. Dateof 
event 09/30/97 

5. Describe event or p-.., 

0 other: 

4. Dateof 
this report 01/21/98 

PHYSICIAN Jtl!:POR'l'EI> VIA A BIU:STOL-MYJ:RS SQtJIBB SALES 

SDl'l'ATIVJ:, 'l'KAT A 42-n:A:R-OLD MALE PATIDl'l' 

E'VELOPED nicu:ASED LIVJ:R DIZYJllES, IlllCJU!:ASED GLUCOSE, 

AXING GLUCOPHAGZ (lllE'1'1"01UIIN HCL). DAILY DOSAGE AND 

POR GLUCOPHAGE WERll: NOT PROVIDED. ON 

1997, THE PATIDl'l' mlDEltWD1'1' LABORATOllY 

!:STING, WHICH YIELDED THE FOLLOWDIG Jtl!:St1LTS: ALKALIKI: 

PHOSPHATASE 205, LDB 279, AST 72, ALT 78, SJ:lltJM GLUCOSE 

213, LEOltocrn:S 10 .5, BASOPHILS INCll!:ASED (VALt1E 

tmllQllOMN). THE PATIDl'l' HAS A HISTORY OP OCCUPATIONAL 

EXPOSt1lll!: TO CB!:MICAL INHALATION SOLVDl'l'S (SPECIPIC 

nma.:t.AJITS NOT IDDl'l'IPIED). ADDITIONAL INPORH.11.TION HAS 

UQtlESTEI>. 

s. RoleVant i.stsllaboratory d8la 
~ PHOSPHATASE 205 

09/30/97 
LDB 279 

09/30/97 
AST 72 

09/30/97 
ALT 78 

09/30/97 
SODIOM 131 

09/30/97 
BASOPHILS ~ED 

09/30/97 

7. Other relevant history, including -xisting medical conditions 
CHEMICAL EXPOSUU . 

(CONTI:Nt1ED) 

IDA 
Facsimile Form 3SOOA 

Submission of • report does not constitu1e an 
admission that medical personnel, uaer facility, 
distributor, manUfacturer or product cauaed or 
contributed to the evenl 

C. Suspect med1cat1on(s) 

1.N-
11. GLUCOPHAGE TABS 

2. Dose, frequency & route used 
11. 

OllAL 

4. Diagnosis tor uae 
11. DIABZTES llELLITUS 

6. Lot# 
11. NI 

7. Exp.date 
11. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes D no [!} doesn't 
11 apply 

0 D D doesn't 
yes no apply 

B-~=~after 

0 yes D no [!} doesn1 
1-9-.""'N"'DC,.,,_#--------'"---------i 11 apply 

NOT RJ:PORTED 0 yes D no D doesn1 
apply 

10. Concomitant medical produC1S 
um 

G. All manufacturers 
1. contact ollice • l'lllmellldclress 
LOUISE LOVAS, B.S.N. 

BllISTOL-lllYlCllS SQUIBB 

WOJU.DWIDE SAFtl'r it StlllVEILLANCE 

HAIL LOCATION D23-07 

P.O.BOX 4000 

PllnlCETON,Hl!:w JJ:llSEY 08543-4000 

4. Date t-iYed by........,._ 
11/18/97 

6. If IND, protocol# 
lllA 

7. Type of 19por1 

(check all that apply) 

5. 
(A)NOAt 

IND# 

Pl.A# 

pr&-1938 

OTC 
product 

42.::.lll 

0 yes 

0 yes 

2. Phonen~ 

609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literature 

D consumer 

[!] health 
professional 

D user facility 

0 company 
reprasentative 

0 distributor 

0 other. 

0 Way 0 15-<lay 

0 10-day [!) periodic 

[!} Initial 0 fOflow.up# 

8. Adverse event term(s) 
LIVER PtlNC ABNOllM 

9. Mfr .report number 
M073692 

2. Health protesslOlllll? 

[!} yes 0 no 

WilC ABNOllM 

KYPONATREM 

BASOPBILIA 

BYPJ:llGLYC!:M 

3. Occupation 
PHYSICIAN 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA Tc-iffi' Plwm~"""' ·"""' """'"" 
TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1 . Patient Identifier 2. Age at time 

In confidence 

of event 
or 

Date 
of birth: 

B. Adverse event or product problem 

1. 0 Adverse.,,.,,, ancilor 0 Product..,-

3. Sex 

Qtemale 

Oma1e 

2. OUtcomes attributed to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 lite-threatening 

0 hospitalization4nltial or prOlonged 

Page 2 Of 2 

C. Suspect medication(s) 

4. Weight 1. Name 

lbs 

or 

kgs 
2. Dose, lnlquency & route used 

4. Diagnosis for use 

M073692 
u /Dist report # 

3. Thenpydates 

5. E"""t abated alter use 
stopped or dose reduced 

0 yes 0 no 0 doesn't 
apply 

6. Lot# 7. Exp.date 
doesn'I 0 yes 0 no 0 apply 

5. Describe event or~ 

4. Data of 
this report 

Ol~ 0 

6. Relevant t.stsilabonltory -
WBC 10.5 

09/30/97 
GLUCOSE 213 

09/30/97 

7. other relevant history, including prwxisting medical conditions 

IDA 
Facsimile Form 3SOOA 

Submission of a report does not constitule an 
admission that medical personnel, user facility, 
distributor, manulacturer or product caused or 
contributed to the event. 

9. NDC # 

10. Concomitant medical products 

G. All manufacturers 
1. Conl8ct office· -llddress 

6. If IND, protocol# 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pr&-19:la 0 
OTC 0 product 

yes 

yes 

8. E"""t re-antd after 
reintroduction 

0 yes 0 no 0 doesn'I 
apply 

0 yes 0 no 0 doesn'I 
apply 

2. Phonenu-

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literature 

0 consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

D other: 

0 5-day 0 15-day 

0 10-day 0 periodic 

0 Initial 0 follow-op# 

B. Adverse event term(s) 

9. Mir.report number 

E. Initial reporter 
1. Name, llddress & phOM number 

p 

2. Heailth protessional? 3. Occupation 

Qyes Ono 
4. Initial reporter also 

sent report to FDA 

Qyes 0 no 0 unk 
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~ Bristol-Myers Squibb Company 
MED WA TcfFl7 ,,,...,.,,,.,"' ·--"~""" Mir report# M073829 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. Outcomes attributed to adY91'1e llY8ftt 
(check all that apply) 0 cisability 

0 death O congenital anomaly 

O life.threatening 

0 hospitalization-initial or prolonged 
0=..l(\t=~i=~ 
0 other. 

3. Dalll of 
9Yent 00/00/97 

4. Date of 
this report 01/21/98 

5. Describe """nt or problem 
MALE CONSt:IMEll, AGE llO'l' SPECI!'IEI>, BEPOR'l'm> THAT HE 

"BECAME: VEllY ILL" Wlll:LE TAltDIG GLUCOPHAGE (llE'l'!'ORlllli 

01' DIABZ'l'ES IdELLITUS. :DAILY I>OSAGE 

THE PATIDIT STAR.TEI> TAltDIG GLUCOPBAGE ON 

RE WAS IlllSTllUC'l'l!:I> TO TAltE 

Bl!: PRODUCT ONE-HALF BOt11l BE!'OlUI: NEALS. RE STATED THAT 

THEN BECAll!: VEllY ILL AIU> tlNDDWDl'l' TES'l'S :DICLtmEI> AN 

!'OLLOWDJG THE 

TESTING, IT WAS 'nlDl Dmaa:I> THAT •TBE 

WAS NAltDIG Biii ILL. • NO !'t11lTBD DETAILS 

lU!POllTEI>. 

6. Relevant testsllaboratory data 
ONK 

7. Other relevant history, including pnexisting medical conditions 
ONK 

FDA 
Facsimile Form 35004 

Sublnlsaion of a report does not constitute an 

admisaion that medical personnel, iner facility, 
distributor, manufacturw or product caused or 
conlribullld to the evenL 

U /Dist report# 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPBAGE TABS 

3. Therapy dates 2. Dose, frequency • route -
11. #1. 01/01/97-UNF: 

ORAL 

4. Di.gnosis for use 
11. D::tABETES MZLI.ITUS 

6. Loi# 
#1. m: 

7. Exp.118111 
11. m: 

9. NDC# 
NOT llEPOrtTEI> 

10. Concomitant medical products 
tJNF: 

G. All manufacturers 
1. Contact office• -llddnss 
LOUISE LOVAS, B.S.H. 

Blll:STOL-Mn:RS SQUIBB 

WOIU.t>WIDE SA!'ETY it stJRVEILI.ANCE 

HAIL LOCATION D23-07 

P.O.BOX 4000 

PllINCE'l'ON,REW .:J'DSEY 08543-4000 

4. Dalll recei....t by "*"llfactww 
11/11/97 

6. If IND, protocol # 

HA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

Pl.A# 

pte-1938 

OTC 
product 

.ll::.U2. 

0 yes 

0 yes 

5. Event •bolled aflllr use 
stopped or dose reduced 

D yes 0 no [!] doesn't 
il apply 

D yes 0 no 0 doesn't 
apply 

8. Event reappeared lifter 
nttntroduction 

0 yes 0 no [!]doesn't 
il . apply 

D yes 0 no 0 doesn't 
apply 

2. Phone num-
609-252-373 7 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literaturn 

[!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 cistributor 

0 Other. 

0 5-day 0 15-day 

0 10-day [!] periodic 
8. Adverse event tenn(s) 
MALAISE 

[!] Initial O follow-up# 

9. Mir.report number 
M073829 

1. Name, address 6 phone number 

2. Health professional? 3. Occupation 
C:OHSOMEll 

4. Initial repor18r also 
sent report to FDA 

Dyes 0 no !!) unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ Plwm~"'''IR=hlmti<o" M073839 

lliE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 

2. Outcomes attributed to -rse ewnt 
(check all that apply) 

0 death 

0 life-threatening 

0 hospitalization-initial or prolonged 

3. Date of 
ewnt 11/07/97 

5. DescrilMt ewnt or ...-m 

0 disability 

O congenital anomaly 

o~~~tr~~= 
O olher. 

4. Date of 
this report 01/21./98 

MALE CONStnCBJl, AGE lll'0'1' SPl:CI:l'IED, REPOlt'l'Eil 'l'HA'l' BJ: 

Dl:VZLOPl:I> I:'l'CBI:HG WHILI: 'l'JUUBG GLOCOPHAGB (ME'lTORllI:N HCL) 

500 MG 8I:D roa 'l'UA'l'llOl'l' or DI:ABl:'l'ES Ml:LLI:'l'OS. '1'HI: 

UF/Disl report t 

C. Suspect med1cation(s) 

1.N-
11. GL'O'COPHAQE TABS 500 MG 

2. ~ frequen.;y & route -
11. 500 MG 

BI:D O:RAL 

4. Diagnosis for "" 
11. D:tABlt'l'ES MELLI:'l'tJS 

6. lot. 
fl.. NJ: 

7. Exp.dale 
11. NJ: 

3. The.-py -· 11. tJNX 
6 MONTHS 

5. Event abated after 119'1 
stopped or dose reduced 

0 yes 0 no [!]doesn't 
11 apply 

0 0 O doesn't 
yes no apply 

8. Event ..._ared _, 
reintroduction 

0 yes 0 no [!] doesn~ 
1-9-.-N-DC-t--------J.---------l i1 apply 

lil0'1' UPOlt'l'ED 0 yes 0 no 0 doesni 
apply 

10. Concomitant medical products 
NORPACI: 

ltXAC'1' 'l'Bl:RAPY DA'l'l:S Wl:RE lll'0'1' PROVI:DEil; '1'Hl:ltAPY DOltA'l'ION WAS LOPltl:SSO:!l 

POlt'l'ED AS 6 MON'l'l!S. ON APP:!lOXI:MA'l'l:LY lfOVBKBl:Jl 7 1 l.997 

( lUlt> l'OR '1'HI: ENSOI:li1G TWO W1D!1tS ) , '1'HI: PA'l'I:l:li1'1' HAS Bl!:EN 

l!:XPEltI:ENCI:li1G I'l'CHI:NG. ADDI:'l'IOKAL I:Nl'O:!lMA'l'I:Oli1 WAS REQOZS'l'ED. 

6. Rele1111nt tests/laboratory data 
tJNX 

7. OU- relevant history, including preexisting medical conditions 
tJNX 

lFDA 
Facsimile Form 3500A 

Submission of • report does not constilUle an 
admis$ion that medical personnel, U9'1rfacitity, 
distributor, manufacturer or product caused or 
contributed to the .....,,L 

COZAA:R 

LASI:X 

G. Alt manufacturers 
1. Contact office • llMWl/address 

BJ:I:DE CONNnl'G, 8.S. 

BlUS'l'OL-MYERS SQOI:BB 

1IORLIM.IDI: SAJ'l:'l'Y & SO:!lVJ!ILLUi'CE 

KAI:L LOCA'l'I:ON D23-07 

P.O.BOX ,000 

PltnlCZ'l'O!i1,llEW JbSEY 085'3-,000 

4. Dete received by fllllnUfacturer 
l.1/21/97 

6. If IND, protocol I 
HA 

7. Type of report 
{check all that apply) 

5. 
(A)NDA # 

IND# 

PLA# 

pre-1938 

OTC 
product 

.li=..lll 

0 yes 

0 yes 

( CON'l'I:NOZD) 

2. Phonenumbe< 
609-252-3737 

3. Report source 
{check all that apply) 

0 foreign 

0 study 

0 literature 

[!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

D other. 

0 5-day 0 l 5-day 

0 10-day [!] periodic 
8. Adverse event term{s) 
P:!lORI'l'tJS 

[!] Initial 0 fotlow-<ip# 

9. Mfr.report nurnber 
M073839 

1. N-. address & phone numlMtr 

2. Health professional? 

0 yes [!] no 

3. Occupation 
CO!i1StJMl!!ll 

4. Initial repo11er also 
sent report to FDA 

0 yes 0 no [!] unk 
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- - - -- - - - -- - -- - - -- -
A. Patient information 

1. Patient Identifier 2. Age at tlrne 3. Sex 4. Weight 
of event 

or 
Ofemale 

Date 
of birth: 

Omale 
or 

In confidence 

8. Adverse event or product problem 

1. 0 Ad- event ancllor 0 Product~ 
2. Outcomes attributed to-event 

(check all that appty) 

0 death 

0 life-threatening 

0 nospitalizallon4nitial or prolonged 

0 di$ability 

O congenital anomaly 

0 
required intervention to prevent 
petmanent 1rnpa1rmentfclamage 

0 other. 

lbs 

kgs 

C. Suspect medicat1on(s) 

1.Name 

2. Dose, trequ.ncy & route used 

4. Diagnosis tor use 

Mir report# M073839 
Uf fDlst report • 

3. Therapy dates 

S. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 d0esn1 
apply 

6. Lot# 7. Exp.date D yes 0 no 0 doesn1 
apply 

3. Date of 
went 

s. Describe event or pr<>blern 

6. Relevant~ data 

4. Date of 
this report 

7. Other relevant hislory, inchlding preexisting medical conditions 

IDA 
Facsimile Form 3500A 

Submission of a report does net constitute an 
admission that medical personlHll, user facility, 
distributor, manufacturer or product caused or 
contributed to Iha event 

9. NOC# 

10. Concomitant medical products 
K-Dtm 

AMAR.TL 

ASP:Cll:CN 

G. All manufacturers 

4. Date Neei- by manufactunlr 

6. It IND, protocol# 

7. Type of report 
(check all that apply) 

D 5-day D 15-day 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 0 yes 

OTC 0 yes product 

8. Event reappeanid alter 
reintroduction 

0 yes 0 no 0 doesn1 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

0 foreign 

D study 

0 literature 

0 consumer 

D health 
prolessional 

0 user facility 

0 company' 
representative 

0 cistributor 

D Other. 

0 10-<tay 0 periodic 

0 Initial 0 follow-up# 

8. Adverse event tenn(s) 

9. Mfr.report nwnbet 

E. Initial reporter 
1. Name, llddtass & phone number 

2. Health professional? 3. Occupation 

Dyes Ono 

4. Initial reporter also 
sent report to FDA 

Qyes 0 no 0 unk 
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an<for 0 Product problem 

2. Outcomes .-1ec1 to ..iverse •vent 
(cl\eek all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hoapitalization-initiaJ or prolonged 
o =~ttrr~·.m:~~it::i9i: 

3. Date o1 
event 10/00/97 

5. Describe event or problem 

D O!Mr. 

4. o.te of 
lhis report 01/21/98 

55-Y"&AR-OLD FEMALE CONS'DMER llJ:POll'l'El> 'l'llA'l' SD l>l:VEt.OPZD 

A'l'ZD LIVER rtJHC'l'IOH 'l'U'l'S JUID AN •IJID'LAdD L?VJ:R• 

It.I!: 'l'Altt»G GL'OCOPBAGE (METl'OlU(?N BCL) 1000 llG BID JUID 

ZtlL?N ('l'JlOGLI'l'AZONE) !'OR 'l'Jll!!A'l'HDl'1' OP lllOH-DISlJLIN 

SD PA'l'?D'l' S'l'Alt'l'El> GLUCOPBAG 

CB, 1997; IN OC'l'OBElt, 1997, I'l' WAS lfOTED 'l'llA'l' BEit LIVD 

ION 'l'ES'l'S WDl!: ZLEVA'l'EI>. ltEPl!:A'l' S'l'UDIZS SHOWED 'l'D 

?VD l!'OHC'l'ION 'l'ES'l' ZLEVA'l'IOH PEltSIS'l'?HG. A •SCAN" IH 

OC'l'OBElt, 1997 SHOWl!:D 'l'B:E LIVD 'l'O BE IHPLAJIJ!!I). 

COHCOMI'l'AN'l' DRUGS ?HCLUDZD GLUCO'l'llOL XL (GLIPIZIDJ!!). 

OP lllOVDIBD 21, 1997, 'l'Hl!! ABOVE !:'VDrl'S Alt!! 'Dlml!:SOLVED. 

WERE llJ:POR'l'EI>. 

6. Rel<tvant Mlsllabondory data 
L?Vl!!Jt !'UHC'1'ION DlCJt:E:ASED 

10/00/97 
SCAN ABNORMAL 

10/00/97 

7. Othw reltlYant history, indudlng preexisting medical conditions 
tJNK 

IDA 
Facsimile Form 3500A 

Submission ot a report does not constitute an 
admission that medic.a personMI, us.r facility, 
distributor, manUfacturer or product C8UMd or 
contributed to the .,,..,L 

C. Suspect med1cation(s) 

1. Name 
11. GLOCOPBAGJ!! '?'ABS 500 MG 

#2. llJ:ZtlLIH 

3. Therapy -· 
2. Dose, frequency A route used 
U. 1000 MG 11. 03/00/97-0NK 

BID ORAL 

12. #2. Ht 

4. Diagnosis for UM 

11. lllOH-IHSULDl-Dl!!PDIDDl'l' D?ABE'l'ES 

12. lllOH-J:HStlLIH-Dl!!PDIDDl'l' DJ:ABl!!Tl!!S 

6. Lot# 
11. Ht 

12. Hr 

9. NDC# 
lllO'l' UPOR'l'ZD 

7. Exp.dale 
11.m 

12. Ht 

10. Concomitant medical products 
GLOCO'l'llOL XL 

G. All manufacturers 
1. ConlllCt office - l\lllM/llddress 
DJ:Dl!! ctJNNnlG, B. S. 

BRJ:S'l'OL-llYl:RS SQUIBB 

WORLDWJ:Dl!! SAP!:'1'Y ~ S'CIRV!:ILLANCE 

MAJ:L LOCA'l'J:ON D23-07 

P.O.BOX ,000 

PRn1Cl!!'l'OH,K!:W JJt:RSEY 08543-4000 

5. 4. DMfl received by rnanufacturer 
11/21/97 (A)NOA# .2.0..::.lll 

6. H IND, protocol II 
HA 

7. Type of report 
(check all that apply) 

tNO# 

PLA# 

pre-1938 

OTC 
product 

0 yes 

0 yes 

5. Event abated after use 
stopped or dose Nduced 

0 yes 0 no [!] doesn't 
11 apply 

doesn't 0 yes 0 no [!] apply 

0 yes 0 no [!] doesn't 
apply 

2. Phonenu-
609-252-3737 

3. Report source 
(c:hed< all that apply) 

D foreign 

0 study 

0 literature 

[!] consumer 

0 health 
professional 

0 user facility 

D company 
representative 

0 distributor 

0 other. 

0 s.day D 1 s.day 

0 10-day [!] periodic 

[!] Initial 0 follow-up# 

8. Adverse event tenn(s) 
Ltv:!:R PlJNC ABNORM 

9. Mfr.report number 
M073863 

Hl!!PA'l'I'l'IS 

1. Name, address A phone number 

2. Health professional? 

0 yes [!]no 

3. Occupetion 
COHst!MER 

4. Initial repor11tr also 
Mnt report to FDA 

0 yes 0 no [!] unk 
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2. Outcomes attribul9d to adverse event 
(check all that apply) D disability 

0 death o congenital anomaly 

0 life-threatening 

0 hospitali%ation4nitial or prolonged 
D =•~tt~~~~:~ 
D other. 

3. Date Of 
event 

5. Describe event or problem 

4. Date of 
lhisNpOrt 01/21/98 

llALE COHStlMl:R, AGE NOT SPECU'Il:I>, REPOltTl:I> THAT BB 

DEV'&LOPl:I> DI.AltlU!ltA AND DEHYI>llTION WHILE TJUaNG 

GL'l1COPBAGI: (M!!'l'FORMJ:N HCL) 500 MG TID. l:XAC'1' '1'BB1lAPY :DA'l'l:S 

NOT PltOVIDl:I>; 'I'HJ!:llAPY D'l1llTION 'NAB Rl:POltTl:I> AS 8 '1'0 9 

'1'BB PATil!:N'l' COllPLAilllED or DlCJtSASING l)IJUIJUll:A 

DEBYI>:RATION; 'l'B!: DLUUUll:A PDSISTl:I> FOR Oii!: JION'l'll. 

GLt1COPHAGE '1'JD:lUl.PY WAS 

'l'B!: DIAlUUll!:A !:VDrl'tJALLY 

SOLVJ!!D WI'l'HO'D'l' 'l'RXA'l'M!!N'1'. HE Rl:POltTltI> 'l'BAT HIS 1tDlAL AND 

CONCOllIT.11!1'1' D1lt1GS DICL'l1Dl:I>: 

'D'l'llIN (Bt1PROPION HCL), MS CON'l'IN (JIOltPllDll!: SOLFA'l'I: SA) 

DIABl:'l'IC Nl:t1ROPA'l'HY, SOMA (CARISOPJtODOL), PltILOSEC 

(OM!!PRAZOLI:), CLONIDXNI:, GLYB'l1RIDE 5 JIG QD AND DIPL'l1CAN 

(PLt1COKAZOLI:). NO !'tlll'l'Hl:Jt Dl:'l'AILS WDI: Rl:POltTltI>. 

6. Relevant leStlllaboralory clllta 
1tDlAL F't1NC'l'ION NORMAL 

HEPATIC 1"'0NC'l'ION NORllAL 

7. Other relevant history, including pn>existing medical conditions 
tlNK 

fDA 
Facsirnile Form 3SOOA 

submission of a report does not cons- an 
admission that medical pet"Sonnet, user facility, 
distributor, manufacturer or product - or 
contributed to the evenl 

UF/Dlst report t 

C. Suspect med1cation(s) 

1.Narne 
11. GL'l1COPBAGE TABS 500 MG 

2. Dose, frequency • route -
U. 500 JIG 

3. Therapy dates 
u. tlNK 

Tl:D OR.AL CONTINUING 8-9 MON'l'HS 

4. Diagnosis tor use 

U . DIABE'l'ES MELLl:'l't1S 

6. Lott 
u.m 

7. Exp.clllte 
11. m 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no ~ d0esn1 
#1 apply 

D yes 0 no D doesn't 
apply 

e. Event reappeared after 
reintroduction 

0 yes 0 no ~ doesn1 
~g-_-N_D_c_• ______________ _.. ________________ --111 apply 

NOT UPORTl:I> 0 yes 0 no D doesn1 
apply 

10. Concomitant medical products 
WELLBO'l'llIN 

llS CONTIN 

SOii.A 

PltILOSEC 

G. All manufacturers 
1. Conl8cloflic9 ·-address 
L0'11ISE LOVAS, B.S.N. 

BltIS'l'OL-MY!:ltS SQ'l1IBB 

WORLDWIDE SA!'l:'1'Y t. St1RVEILLANCE 

MAIL LOCATl:ON D23-07 

P.O.BOX 4000 

PltDICE'l'ON,HZW JERSEY 08543-4000 

4. Date noc.ivecl by rnanufa<:lurer 
11/25/97 

6. If IND, protocol # 

NA 

7. Type Of report 
(chec:t< all !hat apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
produet 

.li::.lll 

D yes 

D yes 

( CON'l'INtJJ!:D) 

2. Phone number 
609-252-3737 

3. Report source 
(ched< all that appfy) 

0 foreign 

D study 

0 literature 

00 consumer 

D health 

D 
D 
D 
D 

proteSSionaJ 

user facility 

company 
representative 

distributor 

other. 

D 5-day D 15-day 

D 10-day 00 periodic 
8. Adverse event terrn(s) 
DIA.RRHEA 

@ Initial 0 follow-up# 

9. Mfr.NpOrt nwnber 
M073924 

DEHYDllT 

1. Name, address & phone nurnber 

2. Health professional? 

Qyes ~no 

3. Occupation 
CONS'l1ME1t 

4. Initial reporter llso 
sent report to FDA 

Dyes 0 no @ unk 
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A. Patient information - -- - -· - - - - · · - - C. Suspect medication{s) 

1. Patient k»ntifier 2. Age at time 3. Sex 4. Weight 1.N8me 
of event 

or 
Otema1e lbs 

Date 
of bil1h: 

Omale 
or 

kgs 
2. Dose. hquency & route used 

In confidence 

B. Adverse event or product problem 

1. 0 Adverse •vent and'or 0 Product problem 

2. OUtcomes llltributed to adverse event O 
(check all that apply) disability 

0 dealh O congenital anomaly 
4. Diagnosis tor use 

0 llfe-lhreatening 

0 hospltalization~nitial or prolonged 

M073924 
u /l>ist report# 

3. Therapy dates 

5. Event abeted after use 
stopped or dose reduced 

0 yes 0 no 0 doesrrt 
apply 

6. Lot# 7. Exp.date D yes 0 no 0 doesn't 
apply 

3. Date of 
event 

5. Oescribe•wntorproblem 

6. Relevant --.iory data 

4. Date of 
this report 

7. Other relevant history, including preexisting medical conditions 

IDA 
FllCSirnile Fonn 3500A 

Submission of a report does not constttute an 

admission that medical personnel, user facility, 
diStribufor, manufacturer or product caused or 
contributed to the evenL 

9, NOC t 

1 o. Concomitant medlc:al products 
CLON:IDDIE 

DIFLUCAN 

QL YBtlJtIDE 

G. All manufacturers 
1. Contact office - .......,address 

6. If IND, protocol # 

7. Type of report 
(check all that apply) 

s. 
(A)NOA# 

IND# 

PLA # 

pre-1938 D yes 

OTC D yes product 

B. Event ,._ared after 
reintroduction 

0 yes 0 no 0 doesn't 
apply 

0 yes 0 nc 0 doesn1 
apply 

2. Phone number 

3. Report source 
( ched< all that apply) 

D to reign 

D study 

D literature 

D consumer 

D health 
profeSSional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-day D , 5-day 

D 1D-day D periodic 

D Initial D fOllOW-Up# 

8. Aclwrse event term(s) 

9. Mfr .report number 

E. Initial reporter 
1. N8me, address & phone number 

2. Hdlth professional? 3. Occupelion 

Dyes 0 no 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no 0 unk 
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1. and/er Product problem 

2. OUtcomes attributed to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
o ~~~..m1r=~~icl'J'~~ 
O other. 

3. Data of 
event 

5. Describe ell6nt or problem 

4. Date of 
this report 01/21/98 

CONStlllZll REPOR'l'EX> 'l'KAT A 48-Y!:AR-OLD l'1!:MALZ :DEVZLOPED 

:IAJU:llOCA, AN INCJU!:ASEI> DART RATE AND nrsoMN:IA WHXLZ 

AlUNG GLOCOPKAGE (ME'l'POJIKDI' HCL) 500 MG Q:ID l"OR 'l'RDTllCIT 

OF :DXABETES MELL:ITOS. EXACT '1'BERAPY nATES WERE NOT 

PROV:IDEl>; THJ:RAPY :DORAT:ION WAS REPORTED AS l"OOR WD:1CS. 

THE PATXEll11' WAS CONCOM:ITANTLY TAlUNG GLOCOTROL (GL:IP:IZX:DE). 

0 FORTHJ!:R :Dl!:'rllLS WERE REPORTED. 

6. Relevant tests/laboratory daota 
HEART RATE l:NCREASED 

7. Other relevant history, including -xlsling medical conditions 
ONK 

JFDA 
Facsimile Form 3500A 

Submission of a report does not conslituta an 
admission that medical personnel, us.rfacillty, 
distributor, manufactuntr or product caused or 
contributed to the event 

UF/Dlst raport # 

C. Suspect medication{s) 

1.Name 
11. GLOCOPHAGE TABS 500 MG 

2. Dose, fnlquency & rout. used 
11. 500 MG 

Q:ID ORAL 

4. Diagnosis f0< use 
11. DIABETES DLI.:ITOS 

6. Lott 

11. m: 
7. Exp.data 
11. m: 

3. Therapy dates 
11. um: 
4 WEl!:KS 

5. Event abated after use 
stopped or dose l1!duced 

0 yes 0 no [!] doesn, tl apply 

D D D doesn1 
yes no apply 

B. Event l11_.,.cl a1te< 
reintroduction 

O yes Ono [!] doesn, 
t-9-. ..,.N"'oc,..,,..-,--------~----------t i1 apply 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

1 O. Concomitant medical products 
GLOCOTROL 

G. All manufacturers 
1. Contact office· name/address 
LOO:ISE LOVAS, B.S.N. 

BlUS'l'OL-MYll:RS SQO:IBB 

WORL:DWX:DE SA1"E'1'Y " S'CIRVE:CLLANCE 

MllL LOCATION D23-07 

P.O.BOX 4000 

PR:INCE'l'ON,JID:W JERSEY 08543-4000 

4. One .-vec1 by manufactuf1lt 
11/26/97 

6. If IND, protocol# 
NA 

7. Type of report 
(cheek all that apply) 

5. 
(A)NOA# 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

.ll:ll2. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(Check all that apply) 

0 foreign 

D study 

0 literature 

[!] consumer 

0 health 
professional 

D user facility 

0 company 
representative 

D distributer 

D other. 

0 !Klay 0 15-<lay 

0 10-day [!] periodic 

8. Adverse event tarm(s) 
D:CARRBEA 

[!] Initial 0 follow-up# 

9. Mfr.report number 
M073947 

TACHYCARD:IA 

:INSOMNXA 

1. Name, address & ~number 

2. Health professional? 

0 yes @no 

3. Occupation 
CONSO'M:ZR 

4. Initial l1!~r also 
sent report to FDA 

0 yes 0 no [!] unk 
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o Product problem 

2. ~ attributed to *<lverse event 
(check all that apply) 

0 death 

0 life-threatening 

0 hospitaliZation·inltial or prolonged 

3. Date of 
event RI 

5. Describe •vent or problem 

0 disability 

O congenital anomaly 

0 ~t=~~~&r~g:l 
D other. 

4. Daleof 
this report 01/21/98 

78-YJ:AR-OLD FDIALB CONS1:1Mltll REPO:RTEI> THA'l' SHE DZVELOPEI> 

G QI> FOR 'l':REA'1'MEN"l' OF NON-:CNstn:.:cN I>EPDIIIENT D:CAB!:'.l'J;S 

:cros. Tm: PA'l':CENT S'l'A:R'l'ED 'l'AIUNQ GLUCOPKAQE, AlilD 

ON Tm: SECOND DAY OF 'l':RlU.'l'MDl'l', Slll!: BEGAN EXPE:RJ:ENCI:NG Tm: 

TO'l'AL 'l'Hl!!1lAPY I>OllA'l':CON HAS BEEN ONE WJi\l!lE. 

CONCOKI'l'AN'l'LY 'l'AXDIG AN tJHSPEC:CF:CED All'l':cBYl'E:R'l'ENS 

UF/Dist report I 

C. Suspect rnedication(s) 

1. N11111e 
11. GLUCOPHAGE 'l'ABS 500 MG 

2. Dose, freq.-cy " route used 
11. 500 JIG 

QD ORAL 

4. Diagnosis for use 

3. Therapy dates 
11. ONX 
l WEElC$ 

11. RON-Drstn:.l:N-I>EPDIIIEN'l' DIABETES 

6. LOI I 

il.RI 
7. Exp.Ute 

11. RI 

5. Event abated alter use 
stopped or dose reduced 

0 yes 0 no [] doesn1 
#1 apply 

D 0 O doesn't 
yes no apply 

B. Event l'NIJl>8ared -
ntinlroduction 

0 yes 0 no !!] doesn1 
~9-.-N~DC,..,_#~~~~~~~_.~~~~~~~~--til apply 

NO'!' :REPO:RTEI> 0 yes 0 no 0 doesn1 
apply 

10. Concomitant medical products 
AN'l':CBYPE:R'l'ENSIVE 

G. All manufacturers 

AS OF NOVltMBl!!:R 26, 1997, Tm: D:tAIUUD!:A :CS PE:RS:CS'l':CW. 1. Contactollice·-­ 2. Phone number 

6. Relevant lest:sllabonltory da1a 
tl!ilX 

7. OU- 19levllnt history, including pr.existing medical conditions 
tl!ilX 

FDA 
Facairnile Form 3SOOA 

Submission ot a report does not constitute .,. 
admission that medical personnel, user facility, 
distributor. manufacturer or product caused or 
contributed to the evenL 

LOU:CSE LOVAS, B.S.!il. 

JllUS'l'OL-Mr&:RS SQU:CBB 

WOllLD1ttl>E SIJ!'&'1'Y Ii SU:RV'EILLANCE 

llAl:L LOCA'l'ION !>23-07 

P.O.BOX 4000 

P:Rl'.JICE'l'O!il' Kl!:W JERSEY 0 8 54&3 -4&0 0 0 

4. D ... receiwel by ....,,ufacturer 
11/26/97 

6. H IND, protocol# 
HA 

7. Type 01 niport 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA # 

pre-1938 

OTC 
pr0du<:1 

~ 

D yes 

D yes 

609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

D Wterature 

!!] consumer 

0 health 
professional 

0 user facility 

D company 
reprasentative 

D distributor 

0 other. 

0 5-day D 15-dav 

0 1 Cklay !!] periodic 
6. Adverse event tenn(s) 

I>IA:RRHEA 

!!] Initial 0 lollow-up# 

9. Mfr report number 
11073951 

1. N11111e, *<ldress & ~number 

I ,' USA 

2. Health~? 

0 yes [!] no 

3. Occupation 
CONSUMER 

4. Initial reporter also 
sent report to FDA 

Qyes 0 no [] unk 
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and/or 

2. ~llltributllcl to adverse event 
(check all that apply) 

D death 

0 lif&·threatening 

0 hospitalization-initial or prOlonged 

3. D•te of 
event 

5. Describe.....,t or problem 

D disability 

O congenital anomaly 

D ~=eITTtr~".i~~~~~;: o other. 

4. Dateof 
this report 01/21/98 

PBARMAC:IS'l' lU!!POlt'l'ZD 'l'B:A'l' A MORB:IDLY OBESE 45-YEA:A-OLD 

PA'l':IDl'l' Dl!:V1:LOPZD MASS:IV!: l"LU:ID RE't'DrrIOR 'llJIJ:LE 'l'AJURC 

GLOCOPHAGE (ME'l'!'Oll.MXR HCL} 2500 MG QD. 'l'l!J!:ltAPY DATES 'NDJ: 

Pll.OVXJ)EJ). THE PHYSICIAN lU'!POltTEDLY HAS :ROI.El> 00'1' 

CAltDIOVASC'Ot.Ul 

ClUCA'l'nr.tHB, LXVD FtlRC'l'IOR TESTS Alm l1lt:Im PJlOTEDI' WDZ 

'l'HXR NORMAL L:IM:ITS. 'l'HE PA'l'IIDil'l' HAS GI.IRED A 'l'O'l'AL 01" 

2 0 POORDS :IR THE ABDOMEN Alm Pl!ll.XPHl!RY DI' A ULATXVZL Y 

RO l"Olt'l'Hl!R Dl!'l'llLS WZRl!: :RZPOltTED. 

DI'l':IOHAL DU"OJUIA'l'IOR WAS ltEQOl!STED. 

6. R4tlevant tests/labOratory d8m 
BtJR NORMAL 

CRll'l':IlllJ:HB RORMAI. 

Oll.XHB PltOTEm lllEGA'l'XVE 

LXVJ!:lt l"tJRC'l'IOR RO:RMAL 

7. Other -nt history, including -xisting medical conditions 
MORBID OBl!SI'l'Y 

JFDA 
FKSimile Form 3500A 

Submission of a report does not constitute an 

admission that medical personnel, user facility, 
distribUtor, rn.nufac:lurer or product caused or 
contributed to the event. 

UF/ isl report # 

C. Suspect med1cahon(s) 

1.Name 
11. GLUCOPHAGE TABS 500 MG 

2. Dose, freq-.cy • route Used 
ll. 2500 MG 

QD ORAL 

4. Ohignosis for use 

11. D:IABETES MELL:ITUS 

6. Lot# 
11. m: 

7, Exp.d8te 
ll. m: 

3. Therapy -s 
ll. m: 

5. Event abated after use 
stopped or dose reduced 

0 yes O no l!J doesn1 
tl apply 

doesn't 0 yes 0 no 0 apply 

8. Event reappeared alter 
reintroduction 

0 yes 0 no l!J doesn't 
~9-.-N-DC __ t ______________ _. ________________ --111 apply 

NOT lU'!POltTED 0 yes 0 no 0 doesn1 
apply 

1 O. Concomllant medical products 
ORK 

G. All manufacturers 
1. Contact olfice • 118ma18ddress 
LOUISE LOVAS, a.s.R. 

BR:IS'l'OL-lilYl!!ltS SQUIBB 

WORLDWIDE SAn:'1'Y °' SOll.VJ!:ILLARC!: 

lllAIL LOCA'l':IOR D23-07 

P.O.BOX 4000 

Pll.IRCJ!:'l'ON,lllSW JERSEY 08543-4000 

4. Date rec.;- by mMllfllcturer 
11/25/97 

6. If IND, protocol t 
HA 

7. Tll"8 Of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-193S 

OTC 
product 

.ll:.l.ll 

D yes 

D yes 

2. Phone nulllber 
609-252-3737 

3. Fl6pon source 
( checl< all that apply) 

D toreign 

D study 

0 literature 

0 consumer 

l!J health 
professional 

0 user facility 

D company 
representative 

D liStributor 

0 other. 

D 5-day D l5-day 

D 10-<1ay 1!J periodic 

8. Adverse event terrn(s) 
EDEMA 

l!J Initial 0 tonow-up# 

9. Mir.report number 
M073962 

2. - protessionlll? 

l!J yes 0 no 

3. Occupaition 
PHARMACIST 

4. Initial reporter .iso 
sent report to FDA 

0 yes 0 no I!] unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 

2. OUtcomes attributed to-event 
(cheek all that apply) 0 disability 

0 death O congenital anomaly 

0 tile-threatening 

0 hOspltalization~nitial or prolonged 
o =."l,demtr~=~&~:g':l 
0 other. 

3. Date of 
event 

4. Dale of 
this report 01/21/98 

5. 
AGE HOT SPECI!'IED, RJ:POR'l'E?> '1'BA'l' SKI!! 

DEVELOPED l!:X'1'RDIE DIARRHl!!A AND IHCON'l'INDICE WHILE 'l'AXIlllG 

GLUCOPKAGE (ME'l'l!"ORHIN BCL) AND PAXIL (PAROXE'l'INE BCL) • 

!'OR GLUCOPBAGI: Wl:RE 

PROVl:DED; '1'BJ:RAPY Dt!RA'l'ION WAS RJ:POR'l'ED AS ONI: YJ:AR. 

PA'l'IEH'l' WAS RJ:POR'l'E?>LY RJ:SPONDING WELL '1'0 GLUCOPKAGI: 

ITEIER~Y; A1"1'ER '1'BE IN'l'RODUC'l'ION or PAXXL (DOSE MID 

S'l'Alt'l' DA'l'E HOT RJ:POR'l'E?>), '1'BE PA'l'IEH'l' DZVELOPED '1'BE UOVI: 

EVEN'l'S. NO 1'UR'l'BER DE'l'AILS Wl:RE RJ:POR'l'J:D. ADDI'l'IOH1.L 

IN!'ORMA.'l'ION BAS BEOI' RJ:QUES'l'ED. 

StJPPLDIDITAL IHrORMA'l'ION WAS RJ:CEIVJ:D ntOM THE CONSOllER 

ON Dl:CDIBl!:R 19, 1997. SHE RJ:POR'l'ED 'l'BA'l' SHE WAS trSilllG 

INStrLIN CONCOMI'l'AN'l'LY WI'l'B GLtrCOPBAGE 'l'BER.APY. NO rtrR'l'BD. 

DETAILS WERE REPOR'l'E?>. 

7. Other ....,,.,,t history, including ptHxisting medical conditions 
ONJI: 

IDA 
Facsimile Form 3SOOA 

Submission of • report does not constitute 11n 

admission - medical p&rSonnel, user facility, 
distributor, manufacturer or product caused or 
contributed to the eYenL 

C. Suspect medication(s) 

1.Name 
#1. GLUCOPBAGE TABS 

#2. PAXIL 

2. Dose, frequency & route Used 

11. 
ORAL 

#2. NI 

4. Diagnosis tor use 

UF/Dlstreport # 

3. Therapy -s 
11. ONJI: 
1 YEARS 

#2. NI 

11 . DIABJ:'l'l:S HELLI'l't1S 

#2. mnt 

6. Lot# 
11. NI 

#2. NI 

7. Exp.date 

#1. NI 

#2. NI 

5. Event abated after UM 
stopped or dose reduced 

0 yes 0 no [!] doesn1 
#1 apply 

0 yes Ono r;;i doesn't 
~apply 

a. Event l"MpPllared -. 
reintroduction 

0 yes 0 no [!] doesn1 
~9-.-N~DC..,...#~~~~~~~_.~~~~~~~~--til apply 

N0'1' RJ:POR'l'l:D 0 yes 0 no [!] doesn1 
apply 

1 o. Concomitant medical products 
INStrLIN 

G. All manufacturers 
1. Coni.ctotlice•nallle/address 
HEIDE C'CJ1IHINQ, B. S • 

BRIS'l'OL-JIYERS SQUIBB 

WOltLDWIDE SAP'l:'1'Y & SURVZILL»ICI! 

HA.IL LOCATION D23-07 

P.O.BOX 4000 

PRilllCl:'l'ON,DW Jl!!RS!!Y 08543-4000 

5. 4. Date -- by "'8rulfactlftr 
12/02/97 (A)NOA # ~ 

6. If IND, protocol t 
m. 

7. Type of report 
(check all that apply) 

IND# 

PLA # 

pre-1938 

OTC 
product 

0 yes 

0 yes 

2. P"-n..-
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 titerature 

~ consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other: 

0 5-day 0 15-day 

0 10-<iay [!] periodic 

[!] Initial O follow-up# 

8. Adverse event term(s) 
DIARRBl!:A 

9. Mfr.report number 
M073983 

INCON'l'IN trRIN 

1. Name, •dcltess & phone number 

2. - prole$Sionat? 

Dyes ~no 

3. Occupation 
CONSmu:R 

4. Initial reporter also 
sent ntport to FDA 

Qyes 0 no ~ unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

In confidence .. -

1. [!] Adverse e_..,.I and/Or 0 ProdUct problem 

2. Outcomes attributed to lldwrse ....,., 
(check all that apply) 

0 death 

0 life-threatening 

0 hospltal1Zation4nitial or prolonged 

3. Dale of ....,., 03/00/97 

0 disability 

O congenital anomaly 

0 ~'"r:'am~"a71l:ri~=~ 
0 other. 

4. Date of 
this re!IOrt 01/21/98 

U /Dist report # 

C. Suspect medication(s) 

1. Name 
tl. GLUCOPBAGE TA.SS 500 MG 

t2. ASPIRIN 

2. 0-, frequency a. route UMd 
tl. 500 MG 

BID ORAL 

t2. NI 

4. Diagnosis tor use 

11. DIABETES MltLLITUS 

t2. NI 

6. Loi# 
tl. NI 

12. NI 

7. Exp.date 
11. NI 

t2. NI 

3. Therspy dates 
11. 03/00/97-0NJI;; 

12. NI 

5. E...,.t abated after use 
stopped or dose reduced 

0 yes 0 no [!] does1n 
t1 apply 

0 yes 0 no rvi doesn't 
~apply 

8. Ewnt ~after 
reintroduction 

0 yes 0 no !!:] doesn't 
5. Describe ewnt or problem t-

9
-.-N-DC._l _______ __. ________ -t 11 apply 

67-YEAlt-OLD Fl:llALE CONS'OMER REPORTED THAT SHE DEVELOPED NOT REPORTED 0 yes 0 no [!] doesn't 
INCRJ:ASED BLOOD SUGAR "WHEN SBll: TAltJ:S AN 'AN'l'I-nlFLAMllA'l'ORY' 1--------------------__..,..,__ ______ a~p~p~ly--l 
OR ASPIRIN" AllD GLUCOPBAGE (Ml!!'l'FORMilll HCL). '1'BE PATI:Dl'l' 

STARTED TJUtINQ GLUCOPHAGE IN lllAllCH, 1997. BEil MEDICAL 

HISTORY INCLUDED 1JLCERATIVE COLITIS, HYP!:R'l'J!:RSION AllD 

HYPO'rlr!ROJ:DISM. THE PATJ:Dl'l' 1 S BLOOD SUGAR IS 80-110 

BE!'ORE D:DIH!:ll. Al"'l'ER TJUtD1G ASPIRilll OR AN Alil'l'I­

Dll"LAllKA'l'ORY AG:Dl'l', BEil GLUCOSE L!:VZL J:Jl'Cllll:ASl:S '1'0 

135 '1'0 140. SHE llJOTED THAT 'l'BIS DID NOT OCCUR PRIOR '1'0 

GLUCOPHAGE '1'llERAPY (IT STARTED IN MARCH 1997 A1"'1'Ell SHE 

10. Concomitant medical products 
SULP'ASALAZIN!: 

HYZAAR 

SYll'1'B:ltOID 

PJU!:llAJlDI' 

G. All manufacturers 

1. Contact Office.--.... 
HEIDE c:uJIN%NG, B. S. 

BRJ:S'l'OL-HYDS SQUIBB 

WOtuJ:Ml'.DE SAl"&TY It SUSlVEILL11NCE 
INITIATED GLUCOPHAGE). AI>DITJ:OHAL Ill11'01UlA'l'ION WAS REQUESTED. MAIL LOCATION D

23
_

07 

P.O.BOX 4000 

PRlllCE'1'0ll1,llilEW .n:RSEY 08543-4000 

6. Relevant tests/laboratory dllta 
S!:RtlM GLUCOSE 80-110 

00/00/97 
S!:RtJM GLUCOSE 135-140 

00/00/97 

7. Other Nlevant history, including preexisting medical conditions 
ULCERATIVE COLITIS 

HYPERTENSION 

HYPO'rlr!ROIDISM 

4. Date~ by manllfllcturer 
12/01/97 

6. HIND, protocol I 
HA 

7. Type of report 
(check all that apply) 

0 5-day 0 l5-day 

0 1Q.day !!:] periodic 

[!]Initial 0 follow-up# 

9. Mfr.report number 
M073990 

s. 
(A)NDA # ~ 

IND# 

PLA# 

pre-1938 0 yes 

OTC 
product 0 yes 

8. Adverse event tenn(s) 
HYPERGLYCEM 

DRUG IN'l'ERAC'l'ION 

(CONTINUED) 

2. Phonen...-
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 Mterature 

[!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

D distributor 

0 other. 

lFDA Submission of a report does not constitute an 

admission that medical pel"SOl\Nll, user tacility, 
distributor, manufacturer or product caused or 
contributed to the ....,.L 

2. - professional? 3. Occupation 
CONSUMER 

4. Initial reporter also 
sent report to FDA 

Facsimile Form 3SOOA 
0 yes [!]no 0 yes 0 no !!:] unk 
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M073990 

UF/Dist report# 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 2 of 2 

1. Patient Identifier 2. Age Ill time 3. Sex 4. Wtlight 
of event 

or 
Otemale lbs 

Omale Date 
of birth: In confidence 

B. Adverse event or product problem 

1. 0 Adverse event and/or 0 
2. Outcomes llltributecl to adverse event 

(check all that apply) 

0 death 

Pn>duct problem 

0 disabHity 

O congenital anomaly 

or 

0 life-threatening 

0 hospitaliZation~nitial or prolOnged 
0 =..re.:ie~~~~ri~cl'.{~;.l 

3. Date of 
event 

5. Describe event or problem 

6. Relevant lesUl/laboratory data 

D Other. 

4. Date of 
this report 

7. Othe< relevant history, including pniexisting medical conditions 

Facsimile Form 3SOOA 

Submission of a report does not constitute an 

•dmission lhlll medical personnel, user facility, 
distribut<>r, manufacturer or proctuct caused or 
contributed to the event. 

kgs 

C. Suspect medication(s) ~ 

1.Name 
#3. AN'l'l-INFLAMMA'l'ORY 

2. Dose, frequency & - used 
13. NI 

4. DillgnOsis for use 

13. NI 

6. Lott 
13. NI 

7. Exp.date 
t3. NI 

3. Therapy dates 
13. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no IKJ doesn't 
l3 apply 

0 yes 0 no 0 doesn't 
apply 

8. Event niappeared after 
reintroduction 

0 yes 0 no IKJ doesn't 
r9-.-N-DC--#--------'----------113 apply 

10. Concomitant mediclll products 
PR.OVJ:RA 

GLO'CO'l'ROL 

G. All manufacturers 
1. Contact office • name/llddrns 

4. Date recei119d by manufacturer 

6. If IND, protocol# 

7. Type of report 
(check all that apply) 

0 5-day 0 15-<lay 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 0 yes 

OTC D yes product 

0 yes 0 no 0 doesn~ 
apply 

2. Phone number 

3. Report source 
(cheek all that apply) 

0 foreign 

D study 

0 literature 

D consumer 

D health 
professional 

0 usarlacility 

D company 
representative 

0 distributor 

0 other. 

0 10-day 0 periodic 

0 Initial 0 follow-up# 

8. Adverse event tenn(s) 

9. Mfr.report number 

E. Initial reporter 
1. N.,,,., address & phone number 

3. Occupation 

0 yes 0 no 

4. Initial niporter siso 
sent report to FDA 

Qyes 0 no 0 unk 
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Mfr report# M073993 

11iE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 

2. Outcomes attributed to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospltalization4nltial or prolonged 
D f:'e~~.Wi'l'=~~i~~~ o other. 

3. Dal9of 
event 

5. Describe e...,.t or problem 

4. Deteof 
this report 01/21/98 

CONS'OMER. UPORTED T'BA'1' BER 69-nll-OLD RU~ l>l!:VELOPEl> 

B:YPb'l'ZNSl:ON WKJ:Ll!! TlUONG GLUCOP!l>.GE (1111!'.l'FORllJ:N' BCL) 

850 MG Bil> FOR 'l'lUtA'l'Ml!:N'l' OF DIABETES MELLITUS. !:XAC'l' 

'l'Bl!:1tAP1' DATES FOR GLOCOPHAGE WEJU: NOT PROVll>El>; 'l'JIJ:RAPY 

l>tJilATION WAS JU!!PORTED AS 2 YEARS. TD PATIEm''S BLOOD 

PJU!!SSORE WAS 140/80, AND INCR.l!:ASED TO 170/100 "11ILE ON 

GLUCOPHAGE TBbAPY. BE WAS CONCOMITAN'l'LY TAltDIG ASPIJtIH. 

DITIONAL IKP'ORMATION WAS Rl!:QOESTED. 

6. Relevant tests/laboratory data 
BLOOD PJU!!SS'tJlUt 140/80 

BLOOD PJU!!SS'mllt 170/100 

7. 00- releV1lnt history, including preexisting medical conditions 
t1b1K 

IDA 
Facsimile Form 3500A 

Submission of a """°" does not constitute an 
admission that medical personnel, user facility, 
distributor, manufacturer or product caused or 
conbibuted to the event 

C. Suspect med1cation(s) 

1. Name 
tl. GLt1COPHAGE TABS 850 MG 

2. Dose, frequency & rou19 used 
11. 850 MG 

BID ORAL 

4. Diagnosis for use 

11. DIABETES Ml!:LLITUS 

6. Lot# 
11. NI 

7. Exp.date 
tl. NI 

3. Therapy dates 
u. ONl': 
2 YEARS 

S. Event abated after use 
stopped or dose reduced 

O yes 0 no ~ doesn't 
U apply 

0 0 O doesn't 
yes no apply 

8. Event reappeared alter 
reintroduction 

0 yes 0 no ~ doesn't 
~9-.-N-DC--#---------------"------------------ltl app~ 

N0'1' JU!!POR'l'EP 0 yes 0 no 0 doesn't 
apply 

10. Ccncomitant medical products 
ASPIRIN 

G. All manufacturers 
1. Contact - • .......,_ress 
BEil>E C'ONNJ:NG, B.S. 

BJll:S'l'OL-llllYERS SQUIBB 

WORLDWIDE SAF!!'1'Y & SURVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRI!ICETON,NSW JERSEY 08543-4000 

4. Date recei- by 111811ulac:turer 
12/01/97 

6. If IND, protocol t 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre·193B 

OTC 
product 

~ 

0 yes 

0 yes 

0 5-day 0 15-day 

0 10-day @ periodic 
8. Adverse event tenn(s) 
HYPER TENS 

~ Initial 0 fOllow-up# 

9. Mfr.report number 
M073993 

1. -·address & phone numbe< 

2. Helllth professional? 

0 yes @no 

3. Occupation 
CONSOMb 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foralgn 

0 study 

0 U!erature 

~ canst.mer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

4. Initial "'por1er also 
sent report to FDA 

Dyes 0 no ~ unk 
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TI-IE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

andlor 

2. Outcomes attribUled to -rse event 
(cheek all that apply) 

0 death 

0 life-threatening 

0 hospitalizaflon·iniliaJ or prolonged 

3. Dale of 
event 11/00/97 

5. Describe event or problem 

0 disability 

O congenilal anomaly 

0 =8.11.:it~a~Aig~~ 
0 other: 

4. Data of 
this report 01/21/98 

l."ZMAloZ CONSOMEa, AGE H0'1' PROV'.tDBD, RUO:R'l'ED 'l'BA'l' SHE 

DBVBLOPl!D A :RBDDISB-l'tllU't.E A:Rll ON HD CBBl!XS ("LOOta::D 

ID AN INVElt'l'BD 'l':RUHGLB") AND A BEADACBI! WJULE 'l'Alt:tNG 

GLIJ'COPBAGE (ME'l'FO:RMIN BCL) 500 MG BID l'OR 'l':RZA'l'ID:m' OF 

U /Dist rePQrt# 

C. Suspect med1cation(s) 

1.N-
#1. GLt7COPBAGB 'l'ABS 500 MG 

2. Dose. frequency & rou1* -
#1. 500 MG 

BID ORAL 

4. Diagnosis tor use 

#1. DIABE'l'BS llBLL:t'l'US 

6. Lot# 

#1. NI 
7. Exp.dale 

#1. NI 

3. Therapy dates 
#1. 11/00/97-UNX 
2 Wl!:EJtS 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no ~ doesn~ 
#1 apply 

0 0 O doesn't 
yes no apply 

8. Event noappeared after 
noinlroduction 

0 yes 0 no ~doesn't 
~9-_-N_DC __ # ______________ ......,. ________________ --til apply 

NO'l' Ul'OR'l'BD 0 yes 0 no 0 doesn1 
apply 

10. concomitant meclical products 
ASPIRIN 

I!II>B:RAL 

DIABB'l'l!S Ml!LLI'l't7S. 'l'BB PA'l'IBN'l' S'l'A:R'l'l!D 'l'Alt:tNG GLt7COPBAGB :r Dit7:RB'l'IC 

VDIBl!l!., 1997; 'l'HERAPY DURATION WAS TWO WEl:ltS. IN I..A'l'I! 

INc>VZKBl!Jl, 1997, SHE DEVELOPED '1'BB ABOVE snll"1'0lllS. AS 

OF DBCl!:llBl!Jl 1, 1997, SBI! Ul'OR'l'l!D THAT SBI! •WAS FD:LING 

BB'l"l'D." BEll. MEDICAL HISTORY INCLt7DBD ALLDGY '1'0 

PYlUDit7M (PBBNAZOPYBJ:DINB BCL). ADD:rT:tOIQL INFORIO.TION WAS 

6. Relevant !Mtsilaboratory datli 
UNX 

7. Other nolevant history, including preexisting medical conditions 
.llI.LBRGY l'YlUDitlM 

JFDA 
Facsimile Form 35004 

SubnliSsion of a report does not constitula an 

admission that medical personnel, user facility, 
dis1ributor, -..~nor or product caused or 
contributed to the event 

LAS IX 

G. All manufacturers 
1. Contact office • ....,,.,addnoss 
HEIDE c:tJNNING, B.S. 

BRIS'l'OL-MlCBRS SQt7IBB 

WORLDWIDI! SAFE'1'Y & S'DltVE:tLLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PJUllCZ'l'ON,NltW JDSBY 08543-4000 

4. Da1e....,.;vec1 bymanutactunor 
12/01/97 

6. If IND, prot<>col 11 
lilll. 

7. Type of report 
(cheek all that apply) 

s. 
(A)NDA # 

IND# 

PLA # 

pre-1938 

OTC 
product 

ll::.ll2. 

0 yes 

0 yes 

( CON'l'INOZD) 

2. Phon4on....-
609-252-3737 

3. Report sourao 
(cheek all that apply) 

0 foreign 

0 Study 

0 literature 

00 consumer 

0 
0 
0 
0 
0 

health 
pnofesslOnal 

user facility 

company 
repnosentative 

clstributor 

other. 

0 5-day 0 15-day 

0 10-day 00 periodic 
8. Adverse event tenn(s) 
Sll::tN DISCOLOR 

00 Initial 0 follow-up# 

9. Mir .report number 
M073994 

2. - profMSional? 

0 yes 00 no 

3. Occupation 
CONSt7MBR 

4. Initial noportar also 
sent report to FDA 

Dyes 0 no 00 unk 
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Page 2 of 2 
- --- - - -- - -~ ---- - - --- - - --
A. Patient information 

1. Patient Identifier 2. Ageattime 3. Sex 4. Weight 
of event 

Qtemale lbs 
or 

Date Qmale 
or 

In confidence of birth: kgs 

B. Adverse event or product problem 

1. 0 Adverse e .. nt and/or 0 Product problem 

2. Outcomes attributed lo..,_ event 
(check all that apply) 

0 death 

0 life-threatening 

0 hospitaliution-initial or prOlonged 

0 disability 

O congenital anomaly 

0 reQuired inlervet')tion to prevent 
petmanent 1mpairment/<lamage 

O other. 

C. Suspect medication(s) 

1. Name 

2. Dose, trequency & route used 

4. Diagnosis for use 

Mfr report# M073994 
UF /Dist report I 

3. Therapy dales 

5. Event abated after use 
stopped or dose redueotd 

0 yes 0 no 0 doesn't 
apply 

6. Lot• 7. Exp..date 0 yes 0 no 0 doesn't 
apply 

3. Date of 
event 

s. Describe ... nt or problem 

6. Relevant tests/laboratory data 

4. Date of 
this report 

7. Other relttvant history, including ptMxisting medical conditions 

lFID>A 
Facsimile Form 3500A 

Submission of a report does not constitute .., 

admission that medlcal personnel, user facility, 
distributor, manlllacturer or product caused or 
contributed to the event 

9. NOC# 

1 o. Concomitant medical products 
CBLORPBEN:IllH'Im 

G. All manufacturers 
1. Contact offiCe • ....,,.,address 

6. If IND, protocOl f 

7. Type of report 
(Check all that apply) 

s. 
(A)NOA # 

INO# 

PLA # 

pre-1938 0 yes 

OTC 0 yes product 

B. Event reappeared llf'tor 
reintroduction 

0 yes 0 no 0 doesn1 
apply 

0 yes 0 no 0 doesn't 
apply 

3. Rtoport source 
(check all that apply) 

0 foreign 

0 study 

0 llterature 

0 consumer 

0 health 
professional 

0 user facillly 

0 company 
repnosentative 

0 distributor 

0 other. 

0 5-<lay 0 l 5-<lay 

0 10-<lay 0 periodic 

B. Adv.rse event tenn(s) 

0 Initial O follow-up# 

9. Mfr nport number 

E. Initial reporter 
1. Mame, address & phone number 

A 

2. He- profesSional? 3. Occup9tion 

0 yes 0 no 

4. Initial reporler also 
sent report to FDA 

Qyes 0 no 0 unk 

116 



~Bristol-Myers Squib]}Company 
MED WA Tc!F7'-,., ... .-,~.'"" M074001 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. l!J Adverse event andlor 0 PTOduct problem 

2. Outcomes llllributed to actverse .,,...t O disability 
(check all that apply) 

0 death 

0 life-threatening 

0 hospitali%ation·inltiaJ or prolonged 

3. °""'of 
event 11/24/97 

O congenital anomaly 

0 P8e~~lf~a'l~~~=~ 
0 other. 

4. Dete of 
this report 01/21/98 

Uf/Dlst n>port # 

C. Suspect medication(s) 

1.N...,. 
tl. GLOCOPHAGE TABS 500 MG 

2. Dose, frequency & route used 
tl. 500 MG 

QD ORAL 

4. Diagnosis for use 

3. Therapy dates 
tl. 11/01/97-UNK 
1 MONTHS 

tl. NON-Dlst1LDl'-DEPENI>EN'I' DIUE'l'!:S 
5. Event abated after use 

stopped or dose reduced 

0 yes 0 no l!J doesn't 

6. Lot# 
11. NI 

7. Exp.date 
#1. NI 

#1 ap~y 

0 yes 0 no 0 doesn't 
apply 

8. Event re~ -
reintroduction 

0 yes 0 no l!J doesn't 
5. Describe wem or problem 9. NOC # lll . apply 

COHSOMER REPOR'l'El> THAT BJt:P. 71-YEAR-OLD Bt1S'BA111I> Dl!NBLOPBJ> NOT REPORTBJ> 0 yes 0 no 0 doesn't 
DIZZINESS AlllD 1111.0SEA WBILJ!: TA!UNG GLUCOPHAGE (ME'l'l"ORMDl BCL) 1--------------------------------------'----------------'ap~p~ly--~ 

500 KG QD l'OR '1'1UUL'rMStH'l' 01" NON-INSULIN DEPENDENT DI.AllZ'l'ES 

ITUS. TU PATIDT STARTED TAXING GLOCOPHAGE ON 

1, 1997; ON APPROXIMATELY NOVEMB!:Jt 

24, 1997 BJ: DEVELOPED THE UOVE EVDl'l'S. BXS llBJ>ICAL 

BISTOJtT DilCLUDBJ> A snon: IN nmtUARY 1997 AlllD HYPD'l'ZNSION. 

1, 1997, THE NAOSEA AlllD DIZZINESS ARJ: 

SOLVED. 

6. Relevant testsllllborato data 
tJ1Ut 

7. Other relevent history, including preexisting medical conditions 
HYPDTl!:NSION 

STROD: 

IDA 
Facsimile Form 3SOOA 

submission of a report does not constitute an 
admission that medical personnel, user facility, 
distributor, manufacturer or prOduct - or 
contribUted to the event. 

10. Concomitant medical prOducts 
GLOCOTROL 

G. All manufacturers 
1. Contact office· nwne/addrass 
HEIDE CONNING, 8. S. 

BllISTOL-MYDS SQOI88 

WORLDWXDJ: SAn:TY fc SURVEILLANCE 

llAXL LOCATXON D23-07 

P.O.EIOX 4000 

PJUNC!!TON,NSW JDSEY 08543•4000 

4. D8te received by "'*'u!Kturar 
12/01/97 

6. H IND, protocol t 
1111. 

7. T~ of report 
(checl< all !hat apply) 

5. 
(A)NOA# 

IND# 

PLA # 

pre-1938 

OTC 
product 

~ 

0 yes 

0 yes 

2. PhoMn..-
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 Mterature 

I!] consumer 

0 health 
professional 

0 user facility 

0 
0 

company 
representative 

distributor 

0 other. 

0 5-day 0 ls-day 

0 10-day I!] periodic 
8. Adverse event term(s) 
NAOSJ!A 

l!J Initial 0 follow-up# 

9. Mfr .report number 
11074001 

DIZZINESS 

1 N>une. address & Phone number 

0 yes I!] no 

3. Occupation 
CONSOMl:R 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no l!J unk 

117 



~Bristol-Myers Squibb Company 
MED WA Tclr"-""'"~"-"" M074008 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. !!:] Adverse event and.I or D Product problem 

2. Out- attributed to adverse ._,t 
(ctleek an that apply) D disability 

D death O congenital anomaly 

0 life-threatening 

0 hospitaliZatiOn·initial or prolonged 
D ~~~e~ttrri::Ji&::::~ 
D other: 

3. Date of 
event 11/16/97 

4. D8le of 
this r8l)Ol1 01/21/98 

5. Describe event or ~m 
76-YJ:AR-OLt> MALE CONSUMBlt lll!!POJt'l'ED TUT HE DEWLOPED AN 

GIC RASH WHILE TAXrNG GLUCOPllAGE (111!!'1'!"C>lt HCL) 500 

llELLI'l'US. 'l'HE PA'l'r1:111'1' 

DATE lllO'l' PJtOVl:DED) , »ID 

DAYS (ON NCIVDBEJt 16, 1997), HE DEVELOPED AN 

SltIN JI.ASH ON ns LEGS »ID S'l'OMACH. HIS MEDICAL 

IS'l'OJtY INCLUDED HEAJ!.T DISEASE »ID NO lQfOWN ALLEJ!.GIES. 

IT WAS NOT JtEPOJt'l'ED IF GLUCOPHAGE 

ITJl[l!:lllU'lr WAS CON'l'IllfCIJ:I>. ADDITIONAL ImPOJtMATION WAS 

6. Relevant leslsllaboralory data 
om: 

7. Other releVllnt history, including preexisting medical conditions 
BJ:AJ!.T DISEAS!: 

JFDA 
Facsimile Form 3500A 

Submission of a report does not ccnstitute an 
admission that medical personMI, user facility, 
distributor, manufacturer or product cauMd or 
contributed to the event 

UF/Dlsl report# 

C. Suspect medication(s) 

1.Nilme 
11. GLUCOPllAGE TABS 500 MG 

2. Dose, trequel\cy" - -
11. 500 MG 

BID OJI.AL 

4. Diagnosis for.,.. 

11. DIABETES lllELLI'l'US 

6. Lot' 
11. NI 

7. Exp.date 
11. NI 

3. Therapy dates 
11. 1JNK 
10 DAYS 

5. Event abated after use 
stopped or dose reduced 

D yes D no !!:] doesn't 
#1 apply 

D yes D no D doesn't 
apply 

8. Event -- after 
reintroduction 

D yes D no !!:] doesn't 
t-9-."'N'"'oc~,--------'---------; ti apply 

lllO'l' UPOJt'l'ED D yes D no D doesn't 
apply 

1 o. Concomitant medical products 
LANOXIN 

MONOil:E'l' 

ZES'l'JtIL 

COUMADIN 

G. All manufacturers 
1. Contactoffice • ....,,.,llddtMs 
HEIDE C'DNNING, B.S. 

BlUS'l'OL-MYDS SQUIBB 

WOJ!.LtlWIDE SArE'l'Y " SUJ!.VEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX •ooo 
PJtDICE'l'ON,NSW JEJtSEY 085•3-•000 

4. Date ,_ved by manllfaclunlr 
11/26/97 

6. If IND, protocol II 
NA 

7. Type of NlpOl't 

(cheek an that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

..ll=.llZ. 

D yes 

D yes 

D iH!ay D 1 iH!ay 

D 1 !).day 1!:J periodic 
8. Adverse event term(s) 
ALLEJ!.G REACT 

00 Initial D follow-up# 

9. Mfr.report number 
M07'008 

1. Name, address a. Dhone number 

2. Health professional? 

0 yes !!:] no 

3. Oca.ipation 
CONSlJMER 

(CONTINUED) 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D Study 

D Mterature 

00 consumer 

D health 
professiOnal 

0 userfacilily 

D company 
representative 

0 distributor 

D Other: 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no !!:] unk 
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Page 2 of 2 

1 . Patient Identifier 2. Ageattirne 3. Sex 4. Weight 
of event 

Otemale lbs 
or 

Dale D male 
or 

In eontidence of bil1h: kgs 

B. Adverse event or product problem 

1. D Ad-•vent and/or D Product problem 

2. Outcomes attributed to advene event 
(check all that apply) 

D death 

D lite-threatening 

D hospitalization-initial or proJOnged 

0 disability 

O eongenital anomaly 

0 reQUirad in1erventi0<1 to prevent 
petmanent 1rnpa1rment/"8mage 

0 other. 

C. Suspect medication(s) 

2. °""·frequency " - used 

4. Diagnosis for use 

A 
Mfr report# M074008 

3. Therapydates 

5. Event abated after use 
stopped or dose reduced 

0 yes D no 0 doesni 
apply 

6. Lot# 7. Exp.dale 0 yes D no 0 doesn1 
apply 

3. Dale of 
event 

5. Describe event or problem 

6. Relevant testsilaboratory data 

4. Date of 
this report 

7. Other relevant history, including preexisting medical conditions 

JFDA 
Facsimile Form 3500A 

s.-ission of a report does not constitute an 

admisSion that medical personnel, user facility, 
distributor, rnanutldUntr or product caused or 
contributed to tihe event 

9. NOC# 

10. Concorni1ant medical products 
CAIU>IZ!:M CD 

PROSCAlt 

LES COL 

ASPIRIN 

G. All manufacturers 
1. Contactoffi .. ·~ress 

6. ff IND, ptetoeof t 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 D yes 

OTC 0 yes product 

8. Event re_...-ed -r 
reintroduction 

0 yes 0 no 0 doesn1 
apply 

0 yes D no 0 doesn't 
apply 

2. Phone nu..-

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 Hterature 

0 consumer 

0 heatth 
proteSSional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

0 5-day 0 15-day 

0 10-day 0 periodic 

8. Adverse event tenn(s) 

0 Initial O follow-up# 

9. Mfr .report number 

E. Initial reporter 
1. Name, address & phone number 

2. Hnlth protessional? 3. Occupation 

Qyes Qno 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no 0 unk 

119 



~Bristol-Myers Squibb Company 
MED WA TcfFi7' "~·~"""' '""'°""'""" 

Mfr report# M074052 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

anci'or 

2. Outcomes attributed to- event 
(check all that apply) 

Product problem 

0 disability 

0 death O conganital anomaly 

0 Nie-threatening 

0 hespltaJi%ation-initiaJ or prolonged 
D ="ri1~tr=~~~&:"~;.J 
Oot11•r. 

3, Date of 
event 00/00/95 

4. Date of 
this report 01/21/98 

5. Describe event ot problem 
5 9 -YD.Jt-OLD 1"El!IALE CONS'OllEJl Rl!!l>OJ:t.'l'ED TKAT Sil!: :OE\IBJ:.Ol>ED 

XHSOHN'IA WHXLI!: TAltING GLOCOl>HAGE (lllET!'ORMXH BCL) 500 lllG 

XI> l"OJ:t. TJ:t.EATMDl'l' 01" l>XAB:t'l'ES MSLLXTOS. '1'BE l>ATXDIT 

XH 1995; TBERA1'Y I>OllATXOH WAS 

l>OJ:t.TEI> AS APl>Jt.OXXMATELY 2 yr.us • TD l>ATXltN'l' NO'l'XCEI> 

THE XHSOMtttA XlllHEl>XATJ:l.Y A:P'TEJt STAJ:t.'l'DIG Till!: :OJ:t.OG. AS 01" 

ECJ:MBZJ:t. 1, 1997, 'l'BE ABOVE J:VEN'l' XS t!HR!:SOLVED. 

7. Othe< releYant history, including preexisting medical conditions 
't:INK 

lFDA 
Facsimile Form 3500A 

Submission of a report does not constitute an 

admission that medical personnel, user facility, 
dislribulot, manufacturer or pnxluct caused ot 
conbibutecl to the event 

Uf /Dist report t 

C. Suspect medication(s) 

1.Narne 
fl. GLOCOl>BAGE TABS 500 MG 

3. Therapy dates 2. aos.. hquency & route -
11. 500 lfG 

BX!> ORAL 
ll. 00/00/95-0HI': 
2 "!EAllS 

4. ~·tot use 
11. :OXAB:t'l'ES MELLX'l'OS 

6. Lot# 

11. m 
7. Exp.date 

11.m 

5. Event abated after use 
Slopped ot dose reduced 

0 yes 0 no !!] doesn1 
i1 apply 

doesn't 0 yes D no 0 apply 

8. Event re-antcl alter 
reintroduction 

doesn't 
O yes Ono [!] 

~9-.-N~D~C,,_#--------------~--------------------111 apply 

NOT Rl!!l>OJ:t.'l'ED 0 yes 0 no 0 doesn't 
apply 

10. CCll>C>Olnitant mecficat products 
l>liU!:KlUlXN 

G. All manufacturers 
1. ContaiCt office· ...,,...address 
BEXl>E ctlNNDIG, B.S. 

BlUSTOL-MYDS SQOXBB 

WORLl>WXl>E SA1"J:TY & SOltVJ:X:t.x.ANCE 

JD.XL LOCATXON 1>23-07 

l>.O.BOX 4000 

:PJt.DlCE'l'OH,llZW .:tDSEY 08543-4000 

4. o ... ""*- by ,.,...ufaclurer 
12/01/97 

6. II IND, protocol t 
llilA 

7. Type of repott 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA # 

pre-1938 

OTC 
product 

ll.::.lll 

0 yes 

0 yes 

2. Phone nu.-
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

0 study 

D literature 

!!] consumer 

D health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

D other. 

0 5-day 0 15-day 

0 1 Q.day [!] periodic 
B. Adverse event tenn(s) 
XHSOMN"IA 

[!] lnltial O follow-up# 

9. Mfr.repott number 
11074052 

-. . . 
1. Name, address & Dhone numbllr 

2. He.ith professional'? 

0 yes !!] no 

3. Occupation 
COHSUMER 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no !!] unk 
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1. !!] Adverse event and/or 

2. OUtcomes llllribuled to aclverte event 
( ched< all that apply) D disability 

D death O congenital anomaly 

0 life-threatening 

0 hospitalization4nilial or prolOnged 
D reouired int9rvel)lion to prevent 

petmanent 1mpa1rmen~oamage o other. 

3. Date of 
event 00/00/97 

4. Date of 
this report 01/21/98 

5. Describe event or pr-... 
HALE CONSllHll:ll, AGE lll'0'1' SPl!!CIFIED, R!:POR'l'ED 'l'BAT BE 

DEVELOPED PAIN IN '1'BE IUD!l!:Y AR!:A, l!"l!:LT "TOXIC• AND HIS 

"VERY YELLOW• WHILE TAXING Gt.OCOPBAGE 

(KZ'l'l"ORMIN Ket.) 1000 MG BID FOR 'rREA'l."llD'l' OP DIAJlrr&S 

I'l'OS. EXAC'1' TBZRAPY DATES WERE NOT PROVIDED; 'l'HltRAPY 

DOJIATION WAS UPOJt'l'ED AS 2 MONTHS. HE STOPPED OS?»G 

Gt.OCOPHAGE ON HIS OWN ACCORD, OVER CONCElOI' 'l'BAT BE CO'Ol.D 

BE DEVELOPING A MOU Sl!!RIOUS PROBLJ!H, A1i1D HE STARTING 

TA!UNG HIS OLD PUSCR.IP'l'ION (GLYBtlRIDE) IN ITS PLACE. 

DITIONAL lll!'OIU!ATION BAS BE.EN UQ'OU'l'ED. 

6. Relevant -.-boratory data 
mm: 

7. Other relevant history, including pf9existing medical conditions 
mm: 

IDA 
Facsimile Form 3500A 

Submission of • report does not constitute an 

admission that medical personnel, user facility, 
distributor, manllfacturer or product caused or 
contributed to the event 

UF/Dlst report I 

C. Suspect medication(s) 

1.~ 
11. GLUCOPHAGE TABS 500 MG 

3. The"'!>Ydate• 2. Dose, hquency & route Used 
11. 1000 MG 

BID ORAL 
tl. 00/00/97-00/00/97 
2 MON'l'BS 

4. Di8gl10Sis tor use 

11. DIABETES llEI.I.I'l'OS 

6. Lot# 
tl. NI 

7. Exp.date 

11. m 

9. NOC# 
lll'0'1' REPORTED 

10. Concomitant medical products 
um: 

G. All manufacturers 11' 
1. Contact office· -address 
HEIDE C'O!INING I B. $. 

BRIS'l'Ot.-MYl!:JlS SQUIBB 

WORLDW'IDE SAPE'l'Y t. stm.VZILLANCE 

KAIL l.OCATION 023-07 

P.O.BOX 4000 

PllINCE'l'ON,DW JDSEY 08543-4000 

4. Date --by m.nufactuter 
12/04/97 

6. If IND, protocol # 
!\IA 

7. Type of report 
( ched< all that apply) 

D 5-clay D 1s.oay 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
prOduct 

~ 

D yes 

D yes 

5. Event •bated ofter use 
stopped or dose reduced 

0 yes 0 no !!] doesn't 
#1 apply 

0 yes0no 0::·t 
B. Event reappeared after 

reintroduction 

0 yes 0 no !!] doe!ln't 
#1 apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(ched< all that apply) 

D foreign 

D study 

D it era tu re 

!!] consumer 

D health 
professional 

D user facility 

D company 
representaliYe 

D distributor 

D othe~ 

0 1Q.day IEJ periOdie 

!!] Initial 0 follow-up# 

8. Adverae event term(s) 
MALAISE 

9. Mfr.report number 
M074117 

-t. -

PAIN KIDNEY 

ORIN ABNORM 

1."'-.addnlss&Dhonenumber 

2.Health~? 

0 yes !!] no 

3. Occupation 
CONSUMER 

4. Initial ntponer also 
sent report to FDA 

Dyes 0 no !!] uni< 
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and' or 

2. outco..--to adwrse event 
(cheek all that apply) D disability 

D c1eath O congenital anomaly 

O lite-threatening 

0 hospitalization-Initial or prolonged 
D ntQuired it\"rvel)lion to prevent 

pal'manent l"l>atrmenVdamage 

D other. 

3. Date of 
event 00/00/97 

4. Date of 
this rel)Olt 01/21/98 

5. Describe event or problem 
PBARKACIST lU!:POltTED THAT A 61-Y!:ll-OLD Pl3IJll.E PATIEN'l' 

T1LIUJlilG GLUCOPHAGB (lll:'l'POJIMIN 

CL) 500 MG BID !'OR TR.!:ATllD'IT OF DIJUl:ETES llELLI'l"O'S. TKEltAPT 

PATIDIT BAS BEEN COllPLAniDJG 

TWO TO 'l'BREE MONTHS. SHE 

RTED THAT BER POSTPRARDIOL GLUCOSE LEVELS TAltDI' AT 

IS TIME RANGE FROM 60-70 A!lt> SHE Fl!:ELS •coLD• ASSOCIA'l'J:I> 

THE PATIDIT IS OTBERWXSE HEALTHY, AND 

PROGRESSION OF BER DIABETES. SHE 

S'l'RENOUS EXERCISE. SHE TADS NO OTHER 

COlllCOMITANT DR.UGS; I>Em:ES USE OF A S'O'L!'Omt.UllD OR INSULIN. 

DITiomL IRl'ORMATION WAS 1U!:Qt1ESTED. 

6. Relevant~ data 
SER.UM GLUCOSE 60-70 

00/00/97 

7. Other relevant history, inclllding 1HMxisting medical conditions 
tlNK 

IDA 
Fae.simile Form 350oA 

Submission of a report does not constitute an 

adinisSion that medical personnel, user facility, 
distributor, manutacoturer or product caused or 
conbibuted lo the evanl 

C. Suspect medication(s) 

1. Name 
11. GLt7COPBAGE TABS 500 MG 

2. Dose, frequency & route used 
11. 500 MG 

!III> ORAL 

4. !Mgnosis tor use 

11. DIABE'l'ES 1111tLLI'l"O'S 

6. Loi# 
11.m: 

7. Exp.date 
11. m 

3. Therapy-· 
11.m: 

5. Event abated after use 
stopped or dose reduced 

O yes O no ~ doesn't 
11 apply 

D D D
doesn't 

yes no apply 

8. E""'nt ""l>!>Ured altar 
reintroduction 

0 yes 0 no ~doesn't l-9-.-N-DC_ll _______ __. ________ --111 apply 

NOT lU!:POR'l'J:I> 0 yes 0 no 0 doesn't 
apply 

10. C~t medical products 
NONE 

G. All manufacturers 
1. Contact Ollice • 1\1111111/address 
LOUISE LOVAS, B.S.N. 

BRISTOL•Kn:RS SQUID 

WORLI>Wl:DE SAn!TY A StlRVEILLANCE 

IOJL LOCATION D23-07 

P.O.!IOX 4000 

PIUNCETOH,li'll!:W JDSn 08543-4000 

4. Date--by-
12/04/97 

6. If IND, prolOCol I 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

ll:l.ll 

D yes 

D yes 

2. Phone numbef 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D Uterature 

D consumer 

~ health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D s-oay D 1 s-oay 

D 1Cklay ~ periodic 
a. A~rse event tenn(s) 
BYPOGLYCEM 

~ Initial 0 follow-up# 

9. Mfr.report number 
M07'208 

2. Health pnilessional? 

§yes Ono 

3. OCCupetion 
PHARMACIST 

4. Initial reporter also 
sent report lo FDA 

Dyes 0 no ~ unk 
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2. OUt~ attributed tO-IU9Yent 
(check all that apply) 0 disability 

0 death D congenital anomaly 

0 life-threatening D ~trri;'l,"a=~&:-~~ 
D Other. 0 hospitalization-initial or prolonged 

3. Dale of 
event 

4, Dateof 
this rel>(Nt 01/21/98 

5. Describe event or problilm 
72-YEU-OLD n:MAL!: CC>HS'OlldR Rl!:POl\TZD THA'l' SB!: D!:VZLOPED 

OF Tm: FACE Am> SCALP, WHJ:CH WOl\Sl!!NS 

D1 GLUCOSE LZVELS, WHILE 'l'AlaHG GLUCOPHAGZ 

1000 HG BID FOR 'l'JUtATllZN'l' OF DIAJIZ'l'l!:S 

I'l'tJS • 'l'BE PA'l'IDl'l' WAS EXPDIDl'CIHG 'l'BE 1\ASH •BU"ORJ!: 

'1'HJ!!RAPY. • SHE HAS BEZN 'l'AltING GLUCOPHAGI: FOR 

om: YEAR, AND STILL HAS Tm: 1\ASH AS OF DZcmcm:R 

SB!: DIX> llO'l' CLJUUFY IF 'l'BE IHCl\ZASZS IR GLUCOSE 

OU'l'SII>E OF NORMAL RAHGE, 01\ IN '1'H!:Y WDJ!: JUST 'l'BE DAIL 

IN LEV1!:LS (ASSOCll'l'ZI> Wl:'l'H JIJil IHCRltASE IN 

SHE HAS NO JQllOWN ALLZJlGIES JIJilD CONCOMI'l'Alll'l'LY 

NO FtJJt'l'HBR DZ'l'AILS WU!: 

ADI>I'l'IONAL DIFORMA'l'ION WAS 1\ZQUZS'l'ED. 

7. Other relevant history, including preexisting hledi.,_, conditions 
RASH 

JFDA 
FllCSimile Fann 3SOOA 

Submi$Slon of • rej>Ort does not constitute an 
llClmission that medical personnel, user facility, 
distributor, manutacturer or product caused or 
contributed to the event. 

U /Dist report • 

C. Suspect medication(s) 

1.N ..... 
#1. GLUCOPHAGZ 'l'AJIS 500 MG 

2. Dose. tr.quency. - -
#1. 1000 MG 

BID ORAL 

4. Diagnosis tor use 

tl. DIAJIZ'l'ES ICZLLI'l'OS 

6. Loi# 

#1. m: 
7, Exp.dllle 

u. m: 

3. Therapy~ 
tl. um; 
>l YEARS 

5. Event abated after use 
st~ or dose reduced 

0 yes 0 no @ doesn't 
#l apply 

D D D
doesn't 

yes no apply 

8. Event reappeared after 
reintroduction 

0 yes D no IEJ doesn't 1-9-.-N-DC __ # _______ ....... ________ --lll apply 

N0'1' Rl!:POl\TZD D yes D no 0 doesn't 
apply 

10. Concomitant llllHllc8I products 
DIAJl!:'l'A 

G. All manufacturers 
1. Contact office·~ 
LOUISE LOVAS, B.S.N. 

BRIS'l'OL-MY!:RS SQUIBB 

WORLDWIDE SAl"l!:'1'T Ii S'DRVEILLANCE 

MAIL LOCATION 1>23-07 

P.O.BOX 4000 

PR:DICE'l'ON,HZW JZJlSSY 08543-4000 

4, Date receiv.d by rnlll'lutacl?.INr 
12/03/97 

6. H IND, protocol # 
NA 

7. Type of rel>(Nt 
(cheek all that apply) 

s. 
(A)NOA# 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

.ll:.1ll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Repon source 
(check all that apply) 

0 foreign 

D study 

0 literature 

@ consumer 

D health 
professional 

0 user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

0 10-day IEJ periodic 

8. Adverse llY9flt term(s) 
RASH 

IEJ Initial 0 follow-up# 

9. Mfr.repon nuhlber 
H07'212 

2. - protessional? 

Qyes @no 

Rl!:AC'l' AGGRA V 

3. Occupetion 
CONS'OME!t 

4. Initial reporter also 
sent repon to FOA 

Dyes 0 no @ unk 
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~ Bristol-Myers Squibb Company 
MED WA TC~ ,,,,,_illkol Ro-hlo<fu"' 

M074218 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. @ Adverse event an<Vor 0 Product problem 

2. Outcon.s 81tributed to adverse went 
(Cheek all that apply) 

0 death 

0 disability 

O congenital anomaly 

0 llfe·lhreatening 

0 hoSpitalization-inltiaJ or prolonged 
0 reauired intervention to prevent 

permanent 11r1pa1rment1aarnage 

0 other. 

3. Diiie of 
event 

4. Diiie of 
this?9P011 01/21/98 

5. O.scribe ewnt or problem 
76-Y'&All-OLI> n:m.x.E COlltStlDlt UPOR.TED 'tl!A'l' SEI!: 

l!:VELOPltD DR.Y SltDI, JOI.N'l' PUN AHO DIAlUIJIZA WHILE 

AJC:NG GLt7COPHAGIE (llE'l'FORMIN BCL) 500 MG BID FOR. 

EXAC'l' 'l'BE1lAPY DA'l'ES 

lll'O'l' PllOVJ:DltD; 'l'llJ!:RAl'Y DORJl.'l'ION WAS llEPOll'l'ED AS ONE 

IIDIEI>IA'l'J:LY Al"'.l'E1l S'l'AR'l'INGI '1'Hl!: Dllt7G, SBJ!: BEGAN 

EllIZNCING DIAlUUD!A; '1'Hl!: DR.Y SJtnr OCctJl'lllJ) GRAI>t7.llLLY. 

lll'O'l' 

BER. MEDICAL BIS'l'OR.Y INCLt7DltD NO moWN 

GIES. AS 01" DJ:CBMBER. 3, 1997 '1'Hl!: ABOVE EVJl:N'l'S 1JlJt 

ADDI'l'IOWU. l:Nl"ORMA'l'ION WAS R.EQllJ:S'l'ED. 

6. Relevant testsllabontory data 
ONK 

7. Other relevant history, including pniexisting medical conditions 
t1NR 

IDA 
Facsimile Form 3500A 

Submission of a report does not constitute an 

admission that medical personnel, user facility, 
distributor, manufacturer or product caused or 
contributed to the ...... l 

UF!Dist report# 

C. Suspect medication(s) 

1.N-
il. GLt7COPHAGIE 'l'ABS 500 MG 

2. DoSe, !Nquency ... route u­
il. 500 MG 

BID ORAL 

4. Diagnosis for use 
11 • DIABJ:'l'J:S MJ:LLI'l't7S 

6. LOI# 
11. NI 

7. Exp.date 
11. NI 

3. Therepy dates 
11. ONll: 
1 MONTHS 

5. Event abated after use 
stopped or dose reduced 

O yes O no @doesn't 
11 apply 

0 D D
doesn't 

yes no apply 

8. Event reappeared after 
ntintroduction 

0 yes 0 no @doesn't t-9-.-N""'DC,..,.._# ________ _....._ _________ -t il apply 

lll'O'l' R.EPOR.TJ:I) 0 yes 0 no 0 doesn't 
apply 

1 o. Concomitant medical products 
l"OSAMAX 

LEVOXYL 

PRJ:MARIN 

G. All manufacturers 
1. Cont8Ct office· -address 
HEIDE ctmNDl'G, B.S. 

BllIS'l'OL-MYJ:R.S SQUIBB 

WORLDW:EDJ: SAll'J:'1'Y Ii: St71tVl!:ILLJINCE 

MAIL LOCATION D23-07 

P.o.:eox 4000 

PR.INCJ:'l'ON,NEW .n!:RSrr 08543-4000 

4. Diiie received by .....,utactur.r 
12/03/97 

6. If IND, protOCol t 
NA 

7. Type of report 
(cheek all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll::ll2. 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

0 foreign 

0 study 

0 literature 

~ consumer 

0 health 
professional 

0 user lacility 

0 company 
representative 

0 distributor 

0 other. 

0 5-<lay 0 15-day 

0 10-day @ periodic 
8. Adverse event tenn(s) 
Sll:IN DR.Y 

@ Initial 0 follow-up# 

9. Mfr .report number 
M07421B 

AR'l'HRALGIA 

DIARJUIEA 

1. -.address a. phone number 

2. Health profeSsional? 

0 yes @no 

3. Occupetion 
CONSOMER 

4. Initial <*porter also 
sent report to FDA 

Qyes 0 no @ unk 
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~Bristol-Myers Squibb Company 
MED WA TCiP"-"k•Ro-hl"'""" 

Mfr report# M074219 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. OUtcomes BllribUted to ..iw.rse event 
(check all that apply) 

D death 

0 lite-threatening 

0 hospltalization~nitial or prolonged 

3. DlllO of 
event 00/00/97 

5. Describe event or p..-m 

0 disabilily 

O congenital anomaly 

D reQOired lnterve~tion to prevent 
pelTnanent 1mpa1rment1"8mage 

D other. 

4. Dateof 
this report 01/21/98 

69·YEU-0Lti !'l!:KALll COHStlllZR. llPOR'l'ED THAT SHE D!:VZLOPED 

ex PAnJ .um PAIN DI Tiii: A:BDOlllCN mmn 'l'BE :RIBCAGE WHILE 

500 MG BID FOR Tal:ATMENT 

OF NON-IHStJLD1 DEPDIIIDn' DIA:BETZS DLLI'l'US. THE PATIDl'l' 

STARTED TAXING GLO'COPKAGE ON NOVEll:BE:R 18, 1997. SHE WAS 

TAltDJG Am' CONCOllITAJl'l' DRUGS. OH AN UNSPECIFIED DATE, 

Dl!:VZLOPED 'l'Bll: ABOVE SYJIP'l'OllS. LABORATORY TESTING AND 

A:BDOllIDL O'L'l'RASOOHD WmtZ Rl!:GATIVE. GLO'COPBAGE THERAPY 

INTEIUl'IJP'l'ED D1 PREPARATION FOR A COHP'lnED 

OMOGllAPBY SCAR, :BUT AS OF DEc:J:MaEa 9, 1997, TSE ABOVE 

6. Relevant testsllabondory data 
BLOOD TEST NORMAL 

00/00/97 

ADDITIONAL IHFOJUlATION WAS 

O'LTRASOOND A:BDOHnllU. NORMAL 
00/00/97 

7. Other 1'91evant history, including pniexisting medical conditions 
UNK 

IDA 
Facsimile Form 3SOOA 

Subftlission Of • report does not constitute an 
•drnission that medical personnel, user facility, 
distributor, manufK:turer or product caused or 
contributed to the event. 

C. Suspect med1cation(s) 

1.Name 
tl. GLO'COPllAGE TA:SS 500 MG 

3. The.-.py dales 2. Dose, fnlqvency & """" -
11. 500 MG tl. 11/18/97-12/00/97 

BID ORAL 

4. Diagnosis for use 

tl. llfON•IKStlLIN•DEPENDDl'l' tiIA:BJ!T!:S 

6. lot# 
11. NI 

7. Exp.dale 
11. HI 

5. Event abated after use 
stopped or dose reduced 

D yes [!] no D doesn1 
tl apply 

D D D doesn1 
yes no apply 

8. Event rnppeared after 
reintroduction 

D yes D no [!] doesn1 t-9-.-N'"'DC,_# _______ _. ________ --t i1 apply 

NOT Rl!:POR'l'ED 0 yes 0 no 0 doesn1 
apply 

10. Concomitant medical products 
NOHE 

G. All manufacturers 
1. Contact olfico • -llddreu 
LOUISE LOVAS, B.S.N. 

:BRIS'l'OL-l!IYERS SQUIBB 

WORLDWIDE SA!'E'1'T Ii StJllVEI:t.LAHCE 

11111.:IL LOCATION D23-07 

P.O.BOX ,000 

PRDICE'l'OH,lllEW JZRSJ:Y 085'3-,000 

4. Date ""'9i-bym.nuf11eturer 
12/0'197 

6. If IND, protocol I 
~ 

7. Type Of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.li::ll2. 

D yes 

D yes 

2. Phonenumber 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

D study 

D ~terature 

~ consumer 

D health 
professional 

D user facility 

D oompany 
representative 

D distributor 

D Olher: 

D 5-day D 15-day 

D 1 ().<lay 1!J periodic 

8. Adverse event 19rm(s) 
PAIN BAO: 

[!] Initial 0 follow-up# 

9. Mfr.report number 
M07,219 

PAIN ABDO 

1. Name. address & phone number 

2. Health professi<>nal? 

0 yes I!] no 

3. C>cc:up9tion 
COlllS'OMER 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no I!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ """"'°"""1 ·~""''"" 

Mfr report# M074231 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!) Ad- e""'1t 

2. Outcomes attribllted to lld- event 
(check all that apply) D disability 

D c1eath O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~~ttf1*.'1~~~~~:~ o other. 

3. Data of 
event 11/15/97 

4. Date of 
this report 01/21/98 

5. Describe e""'1t or problem 
58-YZAlt•OLD n:llALZ C:OHSt7Ml!:R. REPOR.'l'ZD 'l'll:AT SBI!: Dl!:VZLOPl!:D 

STOKACll/GAS PAIR um Mt7SCLI!: ACBl!:S WBILI!: TllDIC GL!7C:OPBAGE 

(MJ!:'l'!'OR.MIR HCL) 850 MG BID POil '1'1ll!:A'l'KIDl'l' OP DIABl!:'l'l!:S 

I'l'l1S. '1'BI!: PATIDil'l' STAlt'l'ED TAXING GL!7COPHAGI!: IR 

1997; '1'Hl!:RAPY D'OJlATIOH WAS 8 HOll'l'HS. OB ~ll 15, 

SHE INITIALLY Dl!:Vl!:LOPl!:l> '1'BI!: ABOVE sYllP'l'OllS. JIE1l 

ICAL HIS'l'01tY INCL!7Dl!:D HYPl!:1lCHOLl:S'l'l!:ltOLEHIA ARD 

HYPD'l'l!:NSIOH. AS OP DECl!:llB:l!:1l 3, 1997, '1'HE EVEH'l'S Alli!: 

ONRl!:SOLVEI>. ADDITIONAL IHPORMATIOB WAS UQ!71!:S'l'l!:D. 

6. Relevant tatsneboratory data 
om: 

7. Other relevant history, including ptMxisting medical conditions 
BYPDCBOLES'l'EJlOLEHIA 

HYPD'l'Dl'SIOH 

lFDA 
Facsitnile Form 3500A 

submission of a report does not constitute an 

admission - medical personnel, user facility, 
disttlbutor, manufacturer or product caused or 
contributed to the -l 

C. Suspect medication(s) 

1.Name 
tl. GL!7C:OPHAGE TABS 850 MG 

3. Therapy dates 2. Dose, frequency • route UAd 
tl. 850 MG 

BID ORAL 
11. 00/00/97-0NJ:: 
8 MON'l'BS 

4. Diagnosis for use 

11. DIABZ'l'ES MELLI'l't7S 

6. Loi# 
11. m: 

7. Exp.dale 
tl. m: 

5. Event abated after use 
stopped or dose reduced 

D yes 0 no [!] doesn~ 
11 apply 

D yes D no D doesn't 
apply 

8. E""'1t reappeared ofter 
reintroduction 

0 yes D no [!] doesn~ 1-9-.-.. -D-C_t _______ _. ________ -l 11 apply 

N0'1' REPOR.'l'!:D 0 yes D no D doesn't 
apply 

10. Concomitant mlldiclol prodUC1s 
GLIPIZIDE 

CAPO'l'EN 

G. All manufacturers 
1. Contact on;.,. • .....,.,addlMs 
HEIDE c:tlNl!l'INQ, B. S. 

BR.IS'l'OL-Jrrl!:llS SQ!7IBB 

WOlitL11"IDE SA1"ftY Ii: StDlVl!:ILLAHCE 

MA.IL LOCATION D23-07 

P.O.BOX 4000 

PR.INCJ:'l'OR,llD!:W Jl!:1tS!:'r 08543-4000 

4. Data ......;wc1 by IMll\Utac:turer 
12/03/97 

6. It IND, protocol# 
HA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

.2.a.::liZ.. 

D yes 

D yes 

2. Phonenumbef 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D Mt era tu re 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D >d•y o 15-day 

0 1 o-day [!] periOdic 

[!] Initial 0 follow-up# 

8. Adverse event tenn(s) 
PAIR ABI>O 

9. Mfr .report number 
M074231 

MYALGIA 

1. Name.address&Dl\One....-

2. Health profeSsional? 

0 yes [!]no 

3. Occupation 
C:OHSOHE:R 

4. Initial "porter also 
sent "polt to FDA 

Dyes 0 no [!] uni< 
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~Bristol-Myers Squibb Company 
MED WA TCir'7 """"'re"'""''""'h '""""' 

Mfr report# M074256 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or D Product problem 

2. outcomes attrllKlted to adwrse event 
(check all that apply) D disability 

D death O congenital anomaly 

0 lije-threatening 

0 hospitalization-Initial or prolonged 
O~t=~~~=~ 
D other. 

3. Date of 
event 00/00/95 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
65-TZAlt-OLD n:MAl.E CONSOMEll REPOR'n:I> '.l'HA'l' sn BAS 

PI:SODl:S or !'l:!:LIJJG SllAXY AND l"LUC'1'11A'l'D1G GLUCOSE 

LEVZLS WB:ILI: 'l'AXIJJG GLUCOPKAGE (MZ'n'OlUl:IN BCL) 500 MG 

:ID AND GL YN'ASI: ( GL YBt1R:IDI: ) !'OR 'l'REA'1'MDl'l' or Dl:Jl.Bl:'tl!:S 

:I'l't1S • J!!XAC'l' 'l'BERAPY DATES WERE NO'l' PROV'l:DE!>; 

SDICB SBl!: 

m:R GLUCOSE BEFORE BREAJaP'AS'l' :IS 

m:R GLt1COSI: :IS 'l'BJ:N APPROX:IMA'l'ZLY 

BU'ORE L'ONCB AND ALSO SOME'l':IME BEFORE D:DlllUDl. SBE 

s SllAXY I>tntD1G 'l'Bl!:SI: 'l':IMES - sn :rs ON' A 1500 

WHEN sm: STOPPED GLUCOPBAGI:, m GLt1COSE 

IRQS AlU!: :IN '1'BE LOW 2 0 0 ' S • O'l'BER 'l':IMl:S WB:ILI: 

:t.J:VEL :IS DI 'l'D IU.NQE 01" 

17 0. '1'BE CUlUtl!:m.' S'l'A'l't1S or GLUCOPKAGI: 'l'DRAPY WAS JI0'1' 

PROV'l:DED. AIID:I'l':IONAL l:HFORllA'l':ION' WAS REQt11:S'n:I>. 

6. Relevent tests/laboratory dlllll 
SEROM GLUCOSE 229 

Sl:RtJM GLt1COSE 84 

SEROM GLt1COSI: LOW 2oo•s 

SEROM GLUCOSE 170 

7. Other n>levant history, Including pniexisting medical conditions 
t1NK 

IDA 
Facsimile Form 3SOOA 

Submission of a report does not constit\lte 1111 

admls$1on that medi<:al personnel, user facility, 
distributor, man~rer or product~ or 
contribuled to the event 

U /Dist report # 

C. Suspect med1calion(s) 

1. Name 
11. GLUCOPBAGE TABS 500 MG 

3. Thenlpy ates 2. Dose, frequency A route used 
11. 500 MG 

'l'l:D ORAL 
11. 00/00/95-tlll'X 
2.5 TI!!ARS 

12. 

4. Dl9gft0Sis for use 

11. D:IABE'l'ES MELL:I'l't1S 

6. Lott 
11. m 

12. m 

7. Exp.date 
u. N:I 

12- N:I 

12. m 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no ~ doesn't 
U apply 

doesn't O yes O no ~ appty 

B. Event reappeared -r 
reintroduction 

doesn't 0 yesOno ~ 
~9-.-N~oc=-,--------------~------------------1#1 apply 

NOT REPORTED 0 yes 0 no ~ doesn't 
apply 

10, Concomitant medical products 
v:t'l'AM:IN C 

v:t'l'AM:IN E 

GARL:IC 

CBROMttJM 

G. All manufacturers 
1. contact office • name/address 
Bl!::IDE CtlNN:tNG, B. S. 

BRJ:S'l'OL-MYll:RS SQl1:IBB 

WORLDW:IDE SA!'E'1'Y lo StlRVl!:J:LLJINCE 

KA:IL LOCA'l':ION' D23-07 

P.O.BOX 4000 

PR:INCETON,Rl:W JERSEY 08543-4000 

4. Data received by rnamifaclurer 
12/05/97 

6. If IND, protocol I 
lilll. 

7, Type of report 
(cheek all that apply) 

5. 
(A)NDA # 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

.ll:ll2.. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply} 

D foreign 

D study 

D llterature 

~ consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D 1Q-day ~ periodic 

B. Adverse event tenn(s) 
LAB 'l'ES'l' ABNORM 

~ Initial 0 follow-up# 

9. Mfr.report number 
M074256 

2. - professional? 

0 yes 00 no 

NERVOUSNESS 

3. Occupation 
CONSUMER 

4. Initial reponer lllso 
sent report to FDA 

Dyes 0 no ~ unk 
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~ Bristol-Myers Squibb Company 
MED WA TC:fF" ·--~"''" .,~. '"""" UF/Dist report# 

M074274 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. Outcomes attributed to - ._,t 
(Check all thal apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hOspltalization-initial or prolonged 
0 ~~~.:i~a'lli:ri~~:~ 
0 other. 

3. Daleof 
event 00/00/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
PllARHACIST REPORTED THAT A 46-Y&U.-OLI> n:HALI: COHS1Jlll!::R 

Dl!:WLOPEJ> P'LtJSHING AND A •I)Rtl)IJC n:zt.IBG• A!'TD Tl.ltDIG 

GLtJCOPllAGE (METFORMIN BCL) 500 MG BID AND COINCIDING 

TB Tm: AI>llIHIS'J.'Jt.A'l'ION or 'DNSPECil"IED zn: :DROPS I>tJ:RIBG 

OP'l'OMl!:TltY EXAMINATION. TB!: PATIENT BAD BEDil TAXIHG 

GLtJCOPllAGE FOR 1.5 DAYS; SB!: OND!:RWl!:N'l' Tm: OP'l'OllE'l'llY 

IHATION Al\lI> RIGHT Al"'1'D ll!:Cl!:IVIHG THE En: DROPS, Tm: 

BECAME SDll>TOMATIC. Tm: NAME or Tm: ll:YI: DROPS AND 

Oll NOT '1'DY CONTAINED ATltOPDD!: WAS HOT Dl'OWN. 

PATIENT'S CtJJUtJ:m' ST.ATOS WAS HOT PROVXDEI>. ADDITIOJQL 

I!ll"ORMATION WAS llEQOESTEI>. 

6. Relevant teslsllllboratory data 
tJ)IJC 

7. Other relevant history, including preexisting medical conditions 
tJ)IJC 

lFDA 
Facsimile Form 3SOOA 

Submission of a report does not constitute an 
admission that medical personnel, user facility, 
distributor, manUfaclurer or product caused or 
contributed to the evenL 

C. Suspect med1cation(s) 

1. Name 
11. GLtJCOPllAGE TABS 500 MG 

12. EYE :DROPS 

3. Therapy dates 2. Dose, fNquency .. route -
tl. 500 MG 

BID ORAL 
11. 00/00/97-0N!t 
1.5 DAYS 

12. 12. 00/00/97-00/00/97 

4. Diagnosis for use 

11 • DIABETES lllltLLITOS 

12. DIAG1110STIC 

6. Lot# 
11. NI 

12. NI 

9. NDCI 
NOT :REPORTEI> 

7. Exp.dale 

11.m 

#2. m 

1 O. Concomitant medical products 
GLYNASE 

PR I LO SEC 

NORTltIP'l'YLINE 

G. All manufacturers 
1. Contact olfiot • namwllddrass 
HEIDE c:mlRING, B.S. 

BllISTOL-lln'DS SQtJl:BB 

WO:ll.LI>WIDE SAl"ETY lo SO:RVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

P:RINCl!:'1'0N,lill:W JZRSEY 08543-4000 

4. Date receiwcl by manufacturer 
12/05/97 

6. If IND, protocol• 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pra-1938 

OTC 
product 

.ll:.lll 

0 yes 

0 yes 

5. Event abated after use 
stopped or dose redu<*I 

0 yes 0 no @ doesni 
tl apply 

0 yes 0 no r;i doesn' 
~apply 

8. Event re-ared -r 
reintroduction 

0 yes 0 no @doesn't 
tl apply 

0 yes 0 no @ doesnl 
apply 

2. Phonenu-
609-252-3737 

3. Report source 
(Check all that apply) 

0 foreign 

0 study 

0 Nterature 

0 consumer 

00 health 

0 
0 
0 
0 

professional 

user facility 

company 
representative 

distributor 

other. 

0 5-day 0 15-day 

0 1 Cklay IE! pen Odie 
8. Adverse event lemt(s) 
VAS OD I LAT 

@ Initial 0 foUow-<ip# 

9. Mir.report number 
1!074274 

STOP OR 

1. Name, llddress a. Phone number 

2. Helllth profftsional? 

00 yes 0 no 

3. Occupation 
PB.AlU!ACIST 

4. Initial..._...,. lllso 
sent report lo FDA 

Dyes 0 no 00 unk 
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1. [!] Adverse event and'or 0 Product problem 

2. Outcomes llllributed to adverse event 
(check all that apply) o disability 

D c1eath O congenital anomaty 

0 life-threatening 

0 hospitali2ation-initial or prolonged 
D ~~..l:l'f~7~~~~:::':~ o othar. 

3. Dale of 
event 00/00/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
63-nll-OLD r&MALl!l CONStJKltR RJ:POllTED 'l'HA'l' SD 

DEVZLOPED DECllEASED llED BLOOD CELLS, DECJlEASED WB::I'l'E 

BLOOD CEI.I.S AND DECll.EASED PLJl.'l'EI.E'l'S WHILE 'l'AIUNG 

GI.OCOPHAGE (ME'l'FOllMDI' BCI.) FOil 'l'llEA'l'MDl'l' OF UO!f-IHSOLilll 

DEPDIDl!:N'r D:tABE'l'ES MEI.I.I'l'OS. DJUI.Y DOSAGE WAS 1ll0'1' 

PltOV7DED; '1'J!E PA'l':IDl'l' S'l'AR'l'ED 'l'All'.D1G GI.OCOPHAGE IH 

JAllllJAllY, 1997. SD REPOll'l'ED 'l'HA'l' SHE •'IQS M:ISDIACDIOSEI> 

'1'B SllIN'GI.ES AND lllOlll- IlllSOL:Illl DEPDIDDl'l' D:tABE'l'ES tlPOlll 

EllER.GElllC'Y ltOOM Vl:SI'l' DI JAlllOAllY, 19 97 FOR BEADACBE 

1llECX PAIH. • SHE '1'HDt BAD BEDt 'l'All'.DIO GI.OCOPHAGE AND 

AND :rs HOW EXPI!lR:rDCDIG 'l'HE ABOVE EVJ:N'l'S. '1'U 

ONSET DA'l'E OF '1'BE EVDl'l'S WERE 1ll0'1' PROV:IDED. 

NO'l' PllOV7DED. AS OF 

AU tlNR!!SOI.VBJ). 

DI'l':IONAI. Dn"ORMA'l':ION WAS RJ:QOES'l'ED. 

6. Relevant testsllaboratory d8ta 
RBC DECREASED 

00/00/97 
WBC DECREASED 

00/00/97 
PLJl.'l'EI.E'l'S DECRJ:ASED 

00/00/97 

7. Other relevant history, including preexisting medical conditions 
HEADACHE 

Nll:O: PA:rlll 

JFDA 
Facsimile Form 3SOOA 

Submission of • report does not constitute an 

•dmission tMt medical personnel, llS<lr facility, 
distributor, m9nutac:lurer or product c.used or 
contributed to the event_ 

UF/ isl report t 

C. Suspect medication(s) 

3. Therapy dales 2. Dose, tniquency & route used 
11. 

OllAI. 
11. 01/00/97-07/00/97 
5-6 MON'l'HS 

4. Diagnosis to< llS4I 

11. NON-INSt!I.lN-DEPElllDEN'l' DIABETES 

6. Lott 
11. 1ll:r 

9. NOC t 
lllO'l' RJ:POR'l'ED 

7. Exp.date 
11. HI 

10. concomitant medical products 
SUI.FONYI.OREA 

G. All manufacturers 
1. Contact off!<* • rwnaladdnoss 
I.OO:ISE LOVAS, B.S.lll. 

muSTo:t.-MYERS soo:rBB 

WOlll.DW:IDE $AFZ'1'Y It St!RV11:II.LAHCE 

MAl:I. LOCA'l'IOlll D23-07 

P.O.BOX 4000 

n:rmcrrmr,m:w J1!:JlSEY o&5'3-4ooo 

4. Dale..-- by manufacturer 
12/05/97 

6, If IND, protocol t 
NA 

7. Type of l'8f'Olt 
( ohaek all that apply) 

5. 
(A)NDA# 

IND# 

PLA # 

pr&-1938 

OTC 
product 

~ 

D yes 

D yes 

5. Event abated after use 
stopped or dose 1'11duCed 

0 yes 0 no [!] doesn't 
41 apply 

D D D doesn't 
yes no apply 

8. Event reappea1'11d after 
reintroduction 

0 yes 0 no [!]doesn't 

41 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phonenumbar 
609-252-3737 

3. Report source 
(cheek all that apply) 

D foreign 

D study 

D literature 

[!] consumer 

D haalth 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 1 s-oay 

0 10-<lay [!] periodic 

[!] Initial 0 follow-up# 

a. Adverse event tenn(s) 
R.BC ABNORM 

9. Mfr .report number 
M07'283 

. . . . 
1. N9me, address & phOne nlllnber 

2. Health professional? 

0 yes [!]no 

3. Occupation 
CONSUMEll 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no [!] unk 
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Page 2 of 2 
- - - - - - - - -- - --- -- - - --- - - -

A. Patient information 

1. Patient kl<Jntifier 2. Age It time 3. Sex 4. Weight 
of ev.nt 

or 
Otemale lbs 

Diie 
of birth: 

Omale 
or 

kgs In confidence 

B. Adverse event or product problem 

and.' or o Product problem 

2. OutcorMS attributed to - event 
(checi< all that apply) 

D death 

D life-threatening 

0 hospitalization~nitial or prOIOnged 

o-1ity 

O congenital anomaly 

D =~~tf~~.m&i::;-.eg':l 
D other. 

C. Suspect med1cation(s) 

1. Name 

2. Dose, freq-.cy & route used 

4. Diagnosis for use 

M074283 
UF/Dlst report t 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no D doesn1 
apply 

6. Lot# 7. Exp.date D yes D no D doesn~ 
apply 

3. Dlteof 
event 

5. Describe event or problem 

6. Relevant testallabonllory date 

4. Date of 
this report 

7. Other relevant history, inch..ting preexisting medical conditions 

JFDA 
Facsimile Form 3500A 

Submission al a report does not constituttl .., 

admission that medical personnel, user facility, 
distributor, manufacturer or product caused or 
contributed to the evenl 

9. NDCt 

10. Concomitant medical products 

G. All manufacturers 

4. Date ..-....s by ......,..cturer 

6. II IND, protocol t 

7. Type of report 
(checi< all that apply) 

5. 
(A)NOA # 

IND# 

PlA # 

pre-1938 D yes 

OTC 0 yes product 

8. Event ---after 
reintroduction 

0 yes D no D csoesni 
apply 

0 yes D no D doesn't 
apply 

2. Phonen\11'1\ber 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

D literature 

D consumer 

D health 
professional 

D usertaclUty 

D company 
representatiw 

D cistributor 

D other. 

D s.oav D l 5-day 

D 11).<lay D periodic 

0 Initial O tOllow-up# 

8. Adverse event term(s) 

9. Mfr.report number 

E. Initial reporter 
1. Name, address & phone number 

2. Health professional? 3. Occupetion 4. lnllial reporter also 
sent nt?«I to FDA 

Dyes 0 no 0 Uni< 
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In confidence ... 
anc:Vor 

2. OUtcon.s llttribuled to-rse event 
(checl< all mat apply) D disability 

D death O congenilal anomaly 

0 life·!hreatening 

0 hospitalization4nitial or prolonged 
D reQUired intftl'llention to orevent 

pennanent 1mpaumen!/<lamage 

D other. 

3. Date of 
event 11/04/97 

4. Da!eof 
this report 01/21/98 

5. Describe event or problem 
68-YJ:All-OLI> MALE l'A'l'rDl'l' U:l'OR.TED 'l'HAT BE DEVELOPED 

SWELLING OF HIS FEET WHILE TAJC:NG GLtJCOPHAGI!: (llllE'l'FORMIN 

HC) 500 MG TII> FOR. 'l'IU:A'l'Ml!:N'l' OF I>IAllE'l'l:S lll!:LLITtl'S. 

PR.OV'XI>C; 'l'JIEJtA1'Y I>l:JRATION 

R.l!:l'OR.'l'l!!I> AS 2 TO 3 YU.JlS. ON NOVJ:MB!ill 4, 1997, BE 

l!:Xl'l!:R.Il!:NCING THE ABOVE l!:VDl'1'. HIS lll!:I>ICAL 

IlilCLtJJ>C HIATAL HERNIA AND NO 1QIOWN I>R.t7G 

AS OF I>l!:Cl!:lllBl!:R. 5, 1997., THE S'Dll"l'OMS AR.I!: 

ADDITIONAL INFOlUIATION WAS U:Qt11!:S'l'l!:I>. 

6. Relevant hists/laboratory data 
tJlilli: 

7. Other relevant history, including preexisting medical conditions 
HIATAL H1!:R.NIA 

IFDA 
Facsimile Form 3SOOA 

Submission of a report does not constitute an 
admission that medical personne~ usar facility, 
distributor, manufacturer or product caused or 
contribuled to the event 

UF/Dlst report It 

C. Suspect medication(s) 

1. Name 
11. GLOCOPHAGI!: TABS 500 MG 

2. Dose, lreque~ &i route used 
11. 500 MG 

TIX> OR.AL 

4. Diagnosls for usa 

11. DIUl!:Tl!:S Ml!:t.LITtl'S 

6. Lot# 

11.NI 
7. Exp.date 

u.m 

3. Therapy dates 
ll. tJlilli: 
2-3 Yl!:AR.S 

5. Event abated after use 
stopped or dose reduced 

O yes 0 no [!] doesn't 
t1 apply 

D yes 0 no 0 doesn't 
apply 

B. Event reappeared -r 
reintroduction 

0 yes 0 no [!]doesn't 
~9-.~N-.D~C~#~------------~------------------1#1 apply 

NOT U:l'OR.TED 0 0 0 doesn't 
yes no apply 

10. Concomitant medical products 
GLYBOR.IDI!: 

l'R.AZOSIN 

G. All manufacturers 
1. Contact office· naineladdress 
HEIDE ctJNNllllG, B.S. 

BR.IS'l'OL-KlCERS SQOIBB 

WORLI>WXDI!: SAn!'l'Y & SOR.VEILLANCI!: 

MAIL LOCATION 023-07 

l'.O.BOX 4000 

l'R.IlilCl!:'1'0N,NEW Jl!:R.Sl!:Y 08543-4000 

4. Dlltereceiwc! byrnanutacturer 
12/05/97 

6. If IND, protocol # 
ml. 

7. Type of report 
(checl< all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll:J.ll 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(checi< all that apply) 

0 foreign 

0 study 

0 iterature 

[!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

0 5-day 0 15-day 

0 1Cklay [!] periodic 

l!J lnltial 0 follow-up# 

B. Adverse event term(s) 
EDEMA l'ERIPB 

9. Mfr .report number 
M074286 

2. Health protessional? 

0 yes IEJ no 

3. Occupation 
CONSUMER 

4. lnm.J reporter also 
sent report to FDA 

0 yes 0 no IEJ uni< 
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and/or 

2. OUtcomes 811ributed to aclYerse ..,..,t 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
o=~tr~~~=~ 
0 Other. 

3. Date of 
event 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

70-Yl!ll-OLD MALE COlllS1JMER RUOltTEI> 'l'BA'.l' llE DEVELOPED 

•:al.E!:I>:t!llG PllOH Jll:S PENJ:S• Allll) Dl:AlUUD!:A WJl:ILE '.l'JUC:NG 

LOCOPJIAGl!l (M!:'.l'PORMnl JICL) 500 HG Bl:D POlt '.l'ltZA'.l'llEll'r OP 

N-l:lllSOL:Illl Dl!lPDIDDIT Dl:lll!!'l'l!lS HJ!!LL:I'.l'OS. '.l'llE PAT:IDl'l' 

STA:tt'l'ZD TAltl:JllG GLOCOPJIAGl!l (DATE tJlllSPECl:Pl:l!lD) Allll) A!'1'D 

OP '.l'DltAPY, a B:S:GAN l!:XPl!:lUElllCDIG TD .r.BOVE 

'l'O'l'AL 'l'Jl:B:RAPY :DtJJUl.TXON XS '1'WO llOH'1'JIS. BXS HEDXCAL 

XlllCLODED A '1'ltAHSt1RJ!'l USEC'.l'XON OP TD PROS'.l'ATl!l 

Allll) a PRJ:vl:OOSLY BAD BLOOD m TD mt:rn ltl!lSOLT:IlllG 

AS OP DECEllBJ!!ll 9, 1997, '.l'llE A!IOVl!l 

S ARE OllllUtSOLVZD. ADDXTl:OlllAL DIPOIUIATXON 'IQS :tt:s:Qttl!!S'l'EI>. 

6. Relevant tests/laboratory data 
mm: 

7. Other ,.levant history, including pieexisling medical conditions 
'l'RAlllSOU'l'JlltAL USl!lC'.l'ION PROSTATE 

JIEHA'.l'Olt:rA 

JFDA 
Facsimile Form 3500A 

Submission of a report does nal constitute 1111 
admission that medical personnel, user facUlty, 
distributor, manufacturer or product CllWled or 
contributed to the event 

f/[)ist report' 

C. Suspect med1cation(s) 

1.Name 
#1. GLOCOPJIAGE TA!IS 500 MG 

2. Oose, frequency & route -
#l. 500 HG 

Bl:D 01!.AL 

4. Oi8gnosis for use 

3. Therepy dates 
tl. mm: 
2 MONTHS 

#1. NON-l:lllSOL:Illl-DUDIDENT DIABl!lTl!lS 

6. Loi# 
tl.N:I 

7. Exp.date 
#l.N:I 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no [!] doesn't 
il apply 

0 yes0no o:~·t 
8. Event ,._....s after 

reintroduction 

0 yes 0 no [!] doesn' 
~9-.-N-OC __ f ______________ _. ________________ --lil apply 

NO'.l' UPOltTl!lD 0 yes 0 no 0 doesn' 
apply 

1 o. Concomitant medical products 
GLYBtntXDE 

ALTACE 

BYDROCJILOROTJll:AZXDE 

POTASSXOM CJILO:ttl:DE 

G. All manufacturers 
1. Contact office· 11811111/address 
llEXDE CtlNllr.tlllG I B. s . 

BIUS'.l'OL-MYEJlS SQO:IBB 

WORLI>Wl:DE SAPE'l'Y le SURVEILLANCE 

HAXL LOCA'.l'l:ON D23-07 

P.O.BOX 4000 

PltXNCl!l'l'Olll,llll!:W Jl!:JlSZY 08543-4000 

4. Date received by manufacturer 
12/09/97 

6. If IND, protocol t 
m. 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

Pf.A# 

pre·1938 

OTC 
product 

.li:ll2.. 

0 yes 

0 yes 

2. Phone nurnbe< 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 Hterature 

[!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

0 5-day 0 15-day 

0 1().day [!] periOdic 
8. Adverse event term(•) 
lll!lM 

[!] Initial 0 follow-up# 

9. Mir.report number 
M074311 

DX.ARltHEA 

1. Name, address & phone number 

2. Health professional? 

0 yes [!]no 

3. Occupation 
CONS'DMl!:lt 

4. Initial reporter .iso 
sent report to FE>A 

0 yes 0 no [!] unk 
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1. 

1. ~ Adwrse event 

2. OulCCKMS ~ tO advelH event 
(check an that apply) 

0 death 

0 life-threatening 

0 hospitalization-initial or prolonged 

3. Date of 
event 12/00/96 

5. Describe ewnt or problem 

Product problem 

D disability 

O congenital anomaly 

D reauired intervention to !>fevent 
petmanent 1mpa11menV<1amage 

D other. 

4. Daile of 
this report 01/21/98 

57 -n:.A:R-OLI> n:MALE COHSmll!:R REPOR'l'EI> 'l'BA'l' SU I>EVEl.OPltD 

•sEVJalE CltAMPING" WHILE TAXING GLUCOPllAGE (llE'rl'OlUIIN BCL) 

500 MG BID POR 'l'REATMENT OP DIA:BE'l'ES MltLLI'l'trS. '1'Bl!l 

u /Dist roport t 

C. Suspect medication(s) 

1. Name 
il. GLUCOPBAGE TA:BS 500 MG 

2. Dose, fnlquency & route UMd 
il. 500 MG 

BID ORAL 

4. Diagnosis for use 

#1. DIA:BE'l'ES MELLI'l'US 

6. Lot# 
u. m: 

7. Exp.date 

il. NI 

3. Therapy dates 
tl. 00/00/96-0NX 
3 MON'l'HS 

5. Event abated alter use 
stopped or dose reduced 

0 yes 0 no ~ doesn't 
fl apply 

D yes 0 no 0 doesn't 
apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no !!:] doesn't 
r9-.-N~DC,_,..#--------------~-----------------1tl apply 

NOT REPOR'l'ltD 0 0 0 doesn·t yes no 
apply 

10. Concomitant medical products 
INSULIN 

PATIDl'l' STAlt'l'ED TAXING GLUCOPllAGE IN 1996; DURA'rION OF BYZAAR 

IN DECEMBER, 1996, SHE I>EVl!:LOPltD NORVASC 

A:BOVI!: SYHP'l'OMS WHICH PERSIS'l'EI> FOR SIX 'NEEXS. UR 

ICAL BIS'l'ORY Dl'Ct.t7DltD BYPER'l'EllrSIOH AND PIBROMYALQIA. 

DI'l'IO:NAL Illl!'ORKATION WAS REQ'O'ES'l'EI>. 

6. Relevant testsnaboratory data 
ONK 

7. ~ .-levant history, including preexisting medical conditions 
BYPER'l'DJSION 

PIBROMYALQIA 

IPDA 
Facsimile Form 3500A 

Submission of • report does not constitute an 
admission that medical pe<sonnet, user facility, 
distributor, manufacturer or product'*'- or 
contributed to the event 

G. All manufacturers 
1. Contactolllce·-.cldress 
LOUISE LOVAS, B.S.N. 

BlUS'l'OL-MYZRS SQUIBB 

'NORLD'lfl:DE SA!Tl'Y r. St7RVl!:ILLANCE 

KAl:L LOCATION D23-07 

P.O.BOX 4000 

Plll:NCETON,NEW JZJtSEY 08543-4000 

4. Diiie received by manutacturer 
12/08/97 

6. II IND, protocol I 
HA 

7. Type of report 
(check all Iha! apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre·1938 

OTC 
product 

.4.2=.l.51.. 

D yes 

D yes 

(CONT IN'D'ED) 

2. Phonenumber 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

00 oonsumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D 1()-day ~ periodic 

8. Adverse event term(s) 
PAIN 

~ Initial O follow-up# 

9. Mfr.report number 
M074322 

2. Helilth professional? 

0 yes 

3. OCcupation 
CONStJMEl't. 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no !!:] unk 
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A. Patient information - - --- - - -- - -

1 . Patient Identifier 2. Age at time 3. sex 4. Weight 
of event 

or 
Otemale 

Date 
of birth: 

Qmale 
or 

In confidence 

B. Adverse event or product problem 

1. 0 Ad- event and.lor 0 Product problem 

2. OUtcomes attributed to adYerse event O 
(cheek all th al apply) diSability 

0 death 0 congenital anomaly 

0 life-threatening 

0 hospitalization4nitial or prolonged 
0 reQUired intervention to prevent 

petmanent impalrrnenVdamage 

0 other. 

lbs 

kgs 

C. Suspect medication(s) 

1. N"""' 

2. Doh, frequency & route u.d 

4. Diagnosis for use 

M074322 
U /Dist report# 

3. Therapy dates 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 dOesn'I 
apply 

6. Lot# 7. Exp.dale 0 yes 0 no 0 doesn't 
apply 

3. Date of 
event 

5. Describe -nt or problem 

6. Relevant tests/laboratory data 

4. Date of 
this report 

7. Other relevant history, inclUding preexisting medical conditions 

JFDA 
Facsimile Form 3SOOA 

Submission of a report does not Constitute an 

admission that medical personnel, user facility, 
distributor, manufacturer or product -" or 
contributed to the evenl 

9. NOC# 

1 o. Concomitant medical proctucts 
OGEN 

G. All manufacturers 

4. Date 111Ceived by manufacturer 

6. If IND, protocol # 

7. Type of report 
(cheek all thal apply) 

5. 
(A)NDA # 

IND# 

PLA # 

pre-1938 0 yes 

OTC 0 yes product 

8. Event reappeared sfter 
reintroduction 

0 yes 0 no 0 dOesn"t 
apply 

0 yes 0 no 0 dOesnl 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

D foreign 

0 study 

0 ~terature 

D consumer 

0 health 
professional 

0 user lacility 

0 company 
representative 

0 distributor 

D other. 

0 5-day 0 15-day 

0 1Cklay 0 periodic 

0 Initial 0 follow-up# 

B. Adverse event tenn(s) 

9. Mfr.report number 

E. Initial reporter 
1. N.....,, address & phone number 

2. Health professional? 3. Occupation 

Qyas Ono 
4. Initial repor!Br also 

sent report to FDA 

Qyes 0 no 0 unk 
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and.I or 

2. Out..,,._ attributed to adverse event 
(check aH that apply) 0 disability 

0 death O congenital anomaly 

0 lif&-threatening 

0 hospitalization-initial or prolonged 
0 ~1f~a'l~rli&i~:~ 
0 other. 

3. Dale Of 
event 12/00/97 

4. Dale al 
this .-.port 01/21/98 

5. Describe event or problem 
69-Yllll-OLI> KALE CONsma:R REPOR'l'BD 'l'HA'l' BE J>EVELOPEI> 

S'l'OllACB I>IS'l'RESS, I>IFl"Ic:tJL'l'Y tntnD.'l'ING .um WAS mzAlSLE 'l'O 

COHPLE'l'ELY EMP'1'Y HIS BLADDER WIU:LE 'l'AJtING GL'C7COPHAG!: 

(llE'l'FOlUUN HCL) 500 MG BID POlt 'l'JIZA'l'llDl'l' OP DIABZ'l'!:S 

l!!Xll.C'l' 'l'Jl!:ll.A1>Y I>A'l'ES 'NEl\lt llO'l' PltOV.tI>Zl>; 'l'HERAPY 

'l'BE PA'l'IJDl'l'' S 

IC.U. HIS'l'ORY INCL'aDZI> AN 1!:11LAllG!:I> PROS'l'A'l'E; KOWZVD, 

WAS PR!NIO'C7SLY •mmza CON'l'JtOL· m'l'H REGARD 'l'O 'l'HIS 

'l'BE PA'l'IJDl'l' J'tllt'l'KER 

OCC'C7RRZ1> WJb!:N 

LYING l>OMH A'l' NIGH'l'; BE I>ZVJ:LOPEI> 'l'BE tlRilDJlY .um 'l'BE 

S'l1IP'l'OMS IN llllLY I>ECDIBEll 1997 (l"Olt 'l'BE PJl!:VXOOS 

'l'BE PA'l'IDl'l' SltIPPEI> AN !:VEN:tlllG DOSE, .um lo10'1'EI> 

DIPltOVEI>. AI>I>I'l'IOHAL Illll'OJIJO.'l'ION WAS 

6. Relevant testsllabonltory data 
'ONlt 

7. Other ntlevant history, inclucling preexisting medical conditions 
ENLARGEI> PltOS'l'A'l'E 

HYPER'l'Dl'SION 

ALLERGY PENICJ:LI.J:N 

lFDA 
Facsimile Form 3SOOA 

Submission Of • report does not constitute .., 

admission lhat medical personnel, userfacllity, 
distributor, manuf11cturer or product caused or 
contributed to the event 

UF/Dist report# 

C. Suspect med1cation(s) 

1.-
il. GL'C7COPHAGE 'l'ABS 500 MG 

3. Therapy dates 2. Dose, frequency & route used 
il. 500 MG 

BJ:D ORAL 
11. 00/00/97-'0N!t 
5 WEEltS 

4. Diagnosis for use 

#1. DJ:ABE'l'ES llELLI'l't1S 

6. Loi# 
11. NI 

7. Exp.dale 
11. NI 

5. Event abated after use 
stopped or dose ntdueold 

[!] yes 0 no 0 dOesn't 
ll apply 

dOesn't 0 yes 0 no 0 apply 

B.~~~~--
0 yes 0 no [!]doesn't 

~9-.-N~D-C_# ______________ _. ________________ --111 apply 

!ilO'l' UPOlt'l'EI> 0 yes 0 no 0 dOesn·t 
apply 

1 O. Concomitant medical products 
VASO'l'EC 

'l'ENO!tlll:N 

G. All manufacturers 
1. Contact Office• natnWaddntSS 
BEIX>E CmDIING, B.S. 

BllIS'l'OL-K!lll:ltS SQUIBB 

WO!tLI>WII>E SAl'ftY .r. StlRV!:ILLANC!: 

MAIL LOCA'l'J:ON I>23-07 

P.0.BOX 4000 

Pll:t!llCETON,NEW JlC!tSEY 08543-4000 

4. Date ...... _ by-.. 

12/08/97 

6. II IND, protocol# 

RA 

7. Type Of report 
(ched< all that apply) 

5. 
(A)NOA# 

IND# 

PLA # 

pre-1938 

OTC 
prOduct 

.2.2;.J.ll 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

0 foreign 

0 study 

0 titerature 

00 consumer 

0 health 

0 
0 
0 
0 

professional 

user facility 

<:ompany 
representative 

distributor 

other. 

0 S-day 0 1 S-day 

0 10-day [!] pen Odie 
B. Adverse event terrn(s) 
DYSPl!!PSJ:A 

[!] Initial 0 follow·up# 

9. Mfr .tepOrt number 
11074323 

2. Health professional? 

0 yes [!]no 

DYSURJ:A 

tlltJ:N Rl!;'l'l!:NT 

3. Occupoition 
CONSUH!:lt 

4. Initial reportar also 
sent report to FDA 

Qyes 0 no [fil unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 

2. Outcomes attributed to -rse event 
(check all that apply) D disability 

D death D congenital anomaly 

0 life-threatening 

D hospitaliution·lnitial or prolonged 
D reQuired ini,rvemion to DrB!V&nt 

petmanent 1mpaumenl/<1amage o other. 

3. Dateof 
event 00/00/97 

4. Date of 
this report 01/21/98 

5. Describe eftnt or problem 
53-YEAR-OLX> FEMA.t.!: COHS'OJIER REPORTEX> THAT SHE X>l!NELOPEX> 

METALLIC TASTE ON HER TOllGt1E ANI> HOKBNll:SS OJf THE TIP 

OF Tm: TONGtn: WK:tLE TAlt:IWG GLUCOPHAGE {JllE'l'!'ORMIN B:CL) 

10 0 0 llG Bii:> l'OR TRlU.'l'MDil'l' OF X>IA:BE'l'ES llELLI'l'OS • Tm: 

PATIDl'l' STA.RTE!:> TAXING GLUCOPHAGE IN !:ARLY 1996; 'fB:EIUt.P'Y 

l)tJRATION WAS REPORTEX> AS 1 • 5 YEARS. SINCl!: Tm: StJllMElt OF 

19 97, sm: X>SVZLOPEI:> Tm: ABOVE SYMPTOMS. SHE NO'l'EJ), B:OWZV1!:P., 

T SHE tJlll)ERWll:NT PERIOX>ONTAL WORlt :tN JOLY, 1997. 

X>ITIOHAL DIFORMA'l'ION WAS REQUESTEX>. 

6. Rele1111nt lestsilaboratory data 
tJNK 

7. Other relellllnt history, including pteexisting medical conditions 
tJNK 

FDA Submission of a report does not constitute an 
admission that medical personnel, user tacUity, 
distributor, manufacturer or produCt C8US8CI or 
contributed to the event. 

C. Suspect med1cahon(s) 

1.N-
#1. GLUCOPHAGE TABS SOO MG 

3. Therapy mites 2. Dose, frequency A route -
11. 1000 MG 

Bii) ORAL 
#1. 00/00/95-tJNK 
1.5 YEARS 

4. !Mgnosis for use 
11. X>IABETES Ml!:LLI'l'OS 

6. Lot# 
11. m: 

7. Exp.date 
11. m: 

5. Event abated after use 
stopped or dose reduced 

D yes D no @ doesn~ 
ll1 apply 

D yes D no D doesn·t 
apply 

a. Event reappeared after 
reintroduction 

D yes D no @ doesn~ 
~9-.-N-D_C_t~~~~~~~_.~~~~~~~~--111 apply 

!I0'1' :U:PORTEX> D yes D no D doesn't 
apply 

1 o. Concomitant medical products 
GLYNJUIE 

G. All manufacturers 
1. Contact olfi .. • namWilddress 
DIX>!!: C'OllN:tNG, B.S. 

Blll:S'l'OL-irn:RS SQUIBB 

WOJU.l:>WIX>E SAFE'l'Y le SURVEILLUICE 

MAIL LOCATIOJf 1:>23-07 

P.O.BOX ,000 

PIUNCE'l"ON,HEW JERSEY 085'3-,000 

4. Date noceived by manufacturer 
12/08/97 

6. If IND, protocol# 
HA 

7. Type of report 
I check all that apply) 

5. 
(A)NDA # 

IND# 

PLA# 

pre-1938 

OTC 
produot 

.li=.l.ll 

D yes 

D yes 

2. Phonenurnbet 
609-252-3737 

3. Report source 
(check alt that apply) 

D foreign 

D study 

D Ht era tu re 
IKI consumer 

D health 
professional 

D usar facility 

D company 
represantative 

D distributor 

D other. 

D 5-day D 15-day 

D 10-day 1K1 periodic 
B. Adverse event term(s) 
TASTE PERVERS 

@ Initial D foltow-upt 

9. Mfr .report number 
1107'325 

2. Health protessional? 

Dyas @no 

PARES'l'B:ESIA 

3. Occopetion 
COHSt/MER 

4. Initial re-1er also 
sent report to FDA 

0 yes 0 no @ unk 
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1. [!] Adverse event and/or Q Product problem 

2. Outcomes attributed to lldve,... event 
(en eek all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D reQuired illt,rvention to prevent 

petmanent 1mpalrmen11oamage 

0 Other. 

3. Dalll of 
event 00/00/96 

4. Date of 
lllls report 01/21/98 

5. Describe event or problem 
60-Tl:ll-OI.I> MALE C:ONSIJMElt R:&PORTED THAT BE DEVELOPZD 

WERE NOT PaOVXDZD; Tlll!:RAPT DURATION 

THE PATIEllll' HAS ll:XPDIDICZD 

SYMPTOMS SINCE BE STARTED T.IUCDIG GL'IJC:OPBAQJ: 

AS O!' DEC!JXBZR 8, 1997 THE EVDl'l'S ARE 'llHRZSOLVBD. 

DITIONAL IH!'ORKATION HAS BEEN REQ'IJESTZD. 

6. Relevant tests/laboratory data 
om: 

7. Other relevant history, inchiding prMxisting medical conditions 
om: 

FDA 
Facsimile Form 3SOOA 

Submission of • report does not constltul<t an 
lldmission that rnedieal personnel, user facility, 
distributor, '""""111cturer or product CMtsed or 
contributed to the event 

C. Suspect medication(s) 

1.N-
#1. QL'IJC!OPB:AGE TABS 500 MG 

3. Therapy dates 2. Dose, fNquency & route used 
#1. 1000 MG 

BID ORAL 
11. 00/00/96-tlm: 
1 YEARS 

4. Diagnosis lot use 
11. RON·ntS'IJLIN-DEPENDEN'l' DIABETES 

6. Lott 
11. NI 

7. Exp.date 

11. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no [!]doesn't 
tl apply 

D yes 0 no 0 doesn't 
apply 

a. Event reappellnld after 
reintroduction 

0 yes 0 no !!] doesn1 
l-9'"."'N"'oc=•,,_.--------'---------111 apply 

ROT REPORTED 0 yes o· no 0 doesn't 
apply 

10. Concomitant mediClll products 
GLYB'OJl.IDE 

ZESTRIL 

KYDROC!JILOROTHIUIDE 

G. All manufacturers 
1. ~ ofliCOI • Nll'l'lllladdress 
HEIDE c:tlNN%NG, B.S. 

BllIS'l'OL-MYZRS SQ'IJIBB 

WOIU.DWXD!: ~ lo S'IJJlV!:ILLANC!E 

lllAIL LOCATION D23-07 

P.O.BOX ,000 

PRIJIC!:TON,JllEW JERSEY 085'3-,000 

4. oat. recei- by manufacturer 
12/08/97 

6. If IND, protocol t 

KA 

7. Type of report 
(check aM that apply) 

s. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

D yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literature 

!!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

D distributor 

D other: 

D 5-day 0 1 !Hlay 

0 10-<lay !!] periodic 
8. Adve,... event term(s) 
DYSPEPSIA 

00 lnitlal 0 follow-up# 

9. Mfr.report nwnber 
M07'336 

0 yes !!] no 

'!'ASTE l'ZRVERS 

DIAM.BEA 

3. Oc:cupation 
CONSUMER 

4. Initial l'9porlllr also 
sent report to FDA 

Dyes 0 no 00 unk 
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Product problem 

2. OUtcomes llltrlbuted to ..i,,.,,.. .,,.,,, 
(check all that apply) D disability 

D c1eath O congenital anomaly 

0 life-threatening 

0 hospitalization4nitial or prOlonged 
D =9.:'e:\11~a=.W&.~Q:: 
D other. 

3. Data of 
event NI 

5. Describe event or ~m 

4. Data of 
this report 01/21/98 

KALE CONSma:Jl, AGE 68, REPORTED THAT HJ: DEVBLOPED 

SCLE PAIN IN BIS ARMS WHILE TAXIHG GLUCOPBACD: (Ml!:'l'P'O!UIIN 

BCL) S 0 0 MG BID l"OR Tlitl!:A'l'MJ!:N'l' OJ!' DIABE'l'ES MELLITUS • THE 

EXACT 'l'BEJlA1'Y llATES FOR GLUCOPBAGE WERE lilOT PllOVIDJ!:D; 

TJll!:RAP'r DURATION WAS REPORTED AS TBlitl!:E MON'l'BS. Al>DI'l'IONAL 

INFORMATION WAS Jtl!:QUESTED. 

6. Relevant testsllabontory data 
mm: . 

7. Other relevant history, including preexisting medical conditions 
mm: 

IDA 
Facsimile Form 3SOOA 

Submission of a ntport does not constitute an 

admission that medical personnel, user facility, 
disbibutor, manufactuntr or product caused or 
contributed to the -L 

UF/Oist report I 

C. Suspect med1cation(s) 

1. Name 
11. GLUCOPBAGE TABS 500 MG 

2. Dose, frequency & route used 
11. 500 MG 

BID ORAL 

4. Diagnosis for use 

11. DIABE'l'ES MELLITUS 

6. Lot# 

11. NI 
7. Exp.data 

#1. NI 

3. Therapy-· 
ll. UNX 
3 MON'l'HS 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no l!:J doesn't 
11 apply 

D yes 0 no 0 doesn't 
apply 

a. Event re__.i-. 
reintroduction 

0 yes 0 no l!:J doesn't 
~9-_-N_DC __ #~------------_..------------------til apply 

NOT Jtl!:PORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
BY'1'1UN 

ASPIRIN 

G. All manufacturers 
1. contact office • name/lM!d"'ss 
DID!: cmotnJG, B.S. 

BRISTOL-MYJ:RS SQUIBB 

WOJU.DWJ:DE SAP'E'1'Y ft stntvJ:ILLANCl!: 

lllAIL LOCATION D23-07 

P.O.BOX ,000 

PRINCZTON,Ja:W JERSEY 085,3-4000 

4. 0.. received by manutactuntr 
12/08/97 

6. If IND, protocol II 
m. 

7. Type of report 
(checit all that apply) 

D s.ctay D 15-day 

5. 
(A)NDA# 

IND# 

PLA # 

pre-1938 

OTC 
prOduct 

ll::.l.52.. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report aoun:e 
(check all that apply) 

D tore;gn 

D study 

D Hterature 

l!:I consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D Other. 

0 10-day l!:J periOdic 

l!:J 1nitial 0 follow-up# 

8. Adverse event tenn(s) 
MYALGIA 

9. Mfr.report number 
M07'348 

2. ~ professional? 

0 yes l!:J no 

3. Occupation 
CONStlMl!:Jt 

4. Initial ntporter also 
sent report to FOA 

Dyes 0 no l!:J unk 
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1. l!J Adverse event an Ii' or 

2. o..-attributed to- event 
(check all that apply) D cisability 

D death O congenital anomaly 

0 llfe-threatel'ling 

0 h0spitalization4nitial or prOlonged 
D ::,~rr.:;.'J~ri~~= o oiher. 

3. Date of 
event 12/06/97 

4. Dateol 
this report 01/21/98 

5. Describe event or problem 
40-YEAll-OLD MALE CONStJMElt Jt!:POR'l'J!!I> 'l'llAT BE Dl!:VZLOPED 

USU., DIAIUUD!A AND ABDOKnlAL PADJ WHILE TllDIG GLUCOPHACJE 

BID !'OR TREATllDIT OF DIABETES 

ITUS. Tm: PATIENT STAltTED TA:ICINQ GLUCOPHACJE ON 

6, 1997. SINCE STA!tTllll'G Tm: 

PRODUCT, BE HAS BEEN EXPERIENCING Tm: ABOVE SYJlTPOHS; ON 

DECEllBE!t 10, 1997 BE REPORTED FEELING •JIDCB WORSE.• BE 

STATED 'l'llAT JlIS EVBNDIG DOSE, TAXEN AT TIMES WZTJI POOD, 

IS NOT AS tll'SETTllll'G TO HIS STOMACH AS Tm: OTJlER DOSE. 

BE NOTED 'l'llAT BE GETS BOUTS OF PADJ "AS IF JlE WAS 

PREGNANT.• NO !'ORTJIE!t DETAILS WERE UPOR'l'Et>. 

6. Relevant llistsllaboratory cbita 
tlNK 

7. Other relevant history, including preexisting medical conditions 
tlNK 

IDA 
Facsimile Form 3500A 

Submission of a report does not constitute.., 
admission that medical personnel, user facility, 
distributor, manutacturer or product caUMCI or 
contributed to the event 

U /Dist report# 

C. Suspect medication(s} 

1.N-
#1. GLUCOPHAGE TABS 500 MG 

3. Therapy dates 2. Dose, frequency & route used 
11. 500 MG 

BID ORAL 
11. 12/06/97-0NK 
CONTIN'CJING 6 DAYS 

4. Diagnosis for use 

11. DIABETES MELLITUS 

6. Lot# 
#1. N'I 

7. Exp.date 
#1. N'I 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no [!] doesn't 
11 apply 

D yes 0 no 0 doesn't 
apply 

8. Event ra_...i after 
19introduction 

0 yes 0 no [!] doesn1 
~9-.-N-DC __ # ______________ _. ________________ --til apply 

NOT REPORTED 0 yes 0 no D doesn't 
apply 

10. Concomitant medical products 
St1DAFBD 

G. All manufacturers 
, . contact office. -address 
HEIDE CUNNING, B.S. 

BJtISTOL-HYER.S SQUIBB 

WORLDWIDE SAFETY ft Stll!.VEILLANCE 

IQ.IL LOCATION D23-07 

P.O.BOX 4000 

PRDlCZTON,DW .:r.t:JtSEY 08543-4000 

4. Date received by ll'llll'lllfacturer 
12/11/97 

6. n IND, protocol # 

HA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA # 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll::.lll 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

0 Uterature 

[!] consumer 

0 health 
professional 

D user facility 

D company 
representative 

D distributor 

0 other. 

D 5-day D 15-dav 

0 10-day l!J periOdie 
8. Adverse event tenn(s) 
HAUSE.A 

[!] Initial 0 follow-up# 

9. Mfr.report number 
M074446 

DIAJtJtJIEA 

PAIN ABDO 

1. N-, address & phone number 

0 yes I!] no 

3. O<:cupation 
CONSUMElt 

4. Initial reporter also 
sent r.port to FDA 

0 yes D no [!] unk 
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1. l!:J Adverse event and/or 

2. Outcomes .uributed to adverse 8Yent 
(Check all that apply) 0 di$ability 

0 death O congeMal anomaly 

0 life-threatening 

0 hospitaliZation-initial or prolonged 
0 raQuired inll!rvention to prevent 

petmanent 1n1>amnent1Clamage 

0 other. 

3. O.teof 
event 12/04/97 

4. °""'of 
this report 01/21/98 

5. Describe event or problem 
FEMALE C:ONstnlER, AGE NOT REPORTED, STATED 'l'JIAT SHE 

EVELOPED AN INCREASED APPETITE AND 'NEIGH'l' QAIN WHILE 

AXING G:t.trC:OPHAGE (MZ'l'l"ORMIN BC:t.) 500 JIG BID FOlt 'l'ltEA'l'llDl'l' 

OF NON-INstr:t.IN DEPENDENT DIABETES llll::t.:t.ITUS. EXAC'1' TmAPY 

PltOVIDED; TBEltJU'Y D'O'ltATION WAS REPORTED 

2-3 YEAltS. THE PATIENT STATED 'l'JIAT SHE WAS INSTRUCTED 

AFTE1t llEA:t.S. ON DECl!:llllEJt ', 19 97, SHE 

THE ABOVE SYllPTOMS; WHEN SHE BAD BEEN TAXING 

THE •NIGll'l' BEFORE", SHE DID NOT NOTIC:Z THESE 

BEJt llEDICA:t. BISTOltY INC:t.ODED BrPEJt'l'DSION, 

6. Relewnt tests/laboratory data 
t1NK 

NO F'IJltTBER DETAI:t.S WEJtE 

7. Other relevant history, lnclUding preexisting medical conditions 
BYPEJtTENSION 

JFDA 
Fecsimile Form 3SOOA 

Submission of a report does not constitule an 
admission that medical personnel, uaer facility, 
dlsbibutor, manufacturer or product -.i or 
conbibuted to the 8Yenl 

UF/Dist report# 

C. Suspect med1cation(s) 

1.N-
ll. G:t.UC:OPHAGE TABS 500 MG 

2. Dose, fnlquency & - used 
11. 500 lllG 

3. Therapydates 
u. 'O'Nll'. 

BID ORA:t. C:ON'l'IWING 2-3 Yl!:AltS 

4. Dillgnosis for use 

#1. NON-INstr:t.IN-DBPENDEN'l' DIABETES 

6. Lot# 
U. NI 

7. Exp.dam 

11. NI 

S. Event abated after use 
stopped or dose reduced 

0 yes 0 no l!:J doesn1 
il apply 

0 0 O doesn't 
yes no apply 

8. Event reappeared -
reintroduction 

0 yes 0 no l!:J doesn't 
1-9-. ..,.N._DC-#--------'"----------t il apply 

NOT UPOltTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
VASOTEC: 

la.ONOPIN 

1. Contact olfic» ·....,,.,address 
BEIDE CtJNNIHG, B.S. 

BltIS'l'O:t.-lllYERS SQUIBB 

WORLDWIDll: SAFlt'1'Y ft SUltVl:I:t.:t.ANCE 

llAI:t. :t.OC.11.TION D23~07 

P.O.BOX 4000 

PltINClt'l'ON,HEW JERSEY 08543-4000 

4. Date recelllild by manufacturer 
12/12/97 

6. If IND, protocol # 

ml. 

7. Type ot report 
(Checic all that apply) 

5. 
(A)NDA# 

IND# 

PlA # 

pre-1938 

OTC 
product 

.ll::lll 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. R•port source 
(Checic all that apply) 

0 foreign 

0 study 

0 ~teratura 
l!:J consLrner 

0 health 

0 
0 
0 
0 

professional 

user facility 

company 
representative 

distributor 

other. 

D 5-day 0 l 5-day 

0 1 O-Oay l!:J periodic 

(!] initial O follow-up# 

8. Adverse event tenn(s) 
APPETITE INC 

9. Mfr .teport number 
11074448 

2. Health professional? 

0 yes l!:J no 

WEIGHT INC: 

3. Occupation 
CONStrMl!:R 

4. Initial reporter lllso 
sent report to FDA 

0 yes 0 no l!:J unk 
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and.I or 

2. OUtcomes attributed to actwrse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 ltte·threatening 

0 hospitalization-initial or proionged 
D~tf.:;.7~~~=~ 
D other. 

3. Data of 
event ll/00/97 

4. Date of 
this report Ol/21/98 

5. Describe event or problem 
59-TBA:a-OLD FEllALl!: CONSUllElt RltPOJt'l'ED THAT SllJ: DltVELOPED 

t7Sll:A, DIARJUll!:A AND A S'l'OllACHACllJ: Wlll'.LE TAXIHG GLt7COPHAGI: 

(Ml:'l'l"ORKl'.N HCL) 500 MG BID l'OJt 'l'llll:A'l'MD1'1' 01' NON-INstJLIN 

Dl:Pl!:NDl:N'l' DIABl:'rl:S Ml:LLI'rt7S. Tm: PATIDl'l' STAJt'l'ED TAXDIG 

GLOCOPHAG!! IN LA'l'!! NOVl:MBl:Jl, 1997. IMM!!!DIA'l'l:LY Al"rl:Jt 

STARTING Tm: PJtODOCT, SH!! BEGAN l!!XPl!:lUDICING Tm: A:BOVI: 

SYXP'l'OllS. AS 01' Dl:C!!llBD 12, 1997, Tm: :t:VDl'l'S AJtl: 

SOLVED. 

6. R-nt~data 
'DNX 

7. Other relevant history, including preexisting medical conditions 
'DNX 

IDA 
Facsimile Fonn 3SOOA 

Submission of a report does not constitute an 
adtnission that medical personnel, user facility, 
distributor, manufactu .. r or product caused or 
contributed to the 9Y9nt. 

UF /Dist report # 

C. Suspect medicat1on(s) 

1. Name 
11. GLOCOPHAGI: TABS 500 MG 

3. Therepy -s 2. Dose, frequency a. route used 
11. 500 MG 

BID ORAL 
ll. 11/00/97-lJNll:: 
3 Wl:!!XS 

4. Di9gnosis for use 

11. NON-INstJLIN-D!!PDIDEN'l' DIAB!!'l'!!S 

6. Lot# 
11.NJ: 

7. Exp.data 
11. NJ: 

S. Event abated after use 
stopped or dose reduced 

0 yes 0 no IBJ doesn1 
11 apply 

D D D doesn't 
yes no apply 

8. Event reappeared -
reintroduction 

0 yes 0 no IBJ doesn't 
~9-.-N~DC--,--------------..... ------------------111 apply 

N0'1' RltPOJt'l'ED D yes D no 0 doesn't 
apply 

10. Concornilant medical products 
PRJtMAJt:tN 

PJtOVEJtA 

G. All manufacturers 
1, Contact office• name/-SS 
llJ:IDI: CtlNN'ING, B.S. 

BJtISTOL-MYl:JtS SQt7IBB 

WORLDWIDE SAn:TY A SOJtVEIL.t.ANCI: 

MAIL LOCATION D23-07 

P.0.BOX 4000 

PR.INCl:'l'ON,NZW Jl:J\SJ:'r 08543-4000 

4, Data ...,.;vec1 by rnMufacturer 
12/12/97 

6. n IND, protocol# 
ID. 

7. Type of report 
(chee1< an that apply) 

D 5-day D 15-day 

5. 
(A)NOA# 

!NO# 

PLA# 

pr&-1938 

OTC 
product 

ll:.ll2.. 

D yes 

D yes 

2. PhOIMlnun.t>er 
609-252-3737 

3. Raport source 
(check an that apply) 

0 foreign 

D study 

0 iterature 

IB] consumer 

D health 

D 
D 
D 
D 

professional 

user facility 

coinpany 
representative 

distributor 

Other. 

D 1 o-day !!J periodic 

IBJ Initial 0 follow-up# 

8. Adverse event term(s) 
!D.t7SEA 

9. Mfr.report number 
M074464 

2. Health professional? 

0 yes IBJ no 

DIAJtllHl:A 

DYSPEPSIA 

3. Occupation 
CONSUMJ:R 

4. Initial reporter also 
sent report to FDA 

Dyes D no IB] unk 
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A 

M074469 Mfr report# 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

In confidence 

1. [!] Adverse event and/or 

2. Outcomes .itributed to --event 
(cheek all that apply) D disability 

D death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D r:e~~~1f~a'l~~g~g>J 
D other. 

3. Date Of 
event 11/04196 

4. Date Of 

this"""'" 01/21/98 

5. Describe event or problem 
PKYSICIAN Rl!:POR'l'EI> THAT A 69-YBAR-OLl> llllALE PATIDl'l' 

LEtlltOCY'l'OSIS WBILB TAltDIG 

MG BID FOR 'l'RZA'l'lllPIT or 
N-IHSOLD1 DEPENI>Erft DIABETES llELLI'l'OS. TD: PATXDIT 

THEltU'Y DURATION WAS 

PORTED AS ONE YEAlt. HIS MEDICAL HISTOllY INCLUDED 

DTl:NSION AND KYPDCllOLBSTEROLJ!:KIA. Olli' liOVEllBD ,, 

1996, THE PATIDl'l' HAD INCREASED LEtlltOC'l"l'ES, BD'l' A 

ON NOVEM!ID 6, 1997, THE 

PATIDl'l' HAD BOTH LEtlltOC!"l'OSIS AND LYllPHOCY'l'OSIS. AS 

or D!:CEllBJ!:R 12, 1997, THE !:V'DITS ARE mut!:SOLVED. 

6. Relevant testslleboratory data 
LEtlltOCY'l'l!!S D1CREASED 

11/04/96 
DIFFERDITIAL WBC CO'!JN'l' NORMAL 

11/04/96 
Ll!!t11tOCY'l'ES D1CREASED 

11/06/97 
LYMPHOCYTES D1CREASED 

11/06/97 

7. Other relevant history, lnchlding -xisting medical conditions 
:HYPERTENSION 

KYPDCllOLBSTDOL!:MIA 

lFDA 
Facsimile Form 3500A 

Submission Of• noport does not constitUte.., 
admission that medical personnel, userf1lcllity, 
distributor, manufacturer or product - or 
contributed to the evenl 

C. Suspect medication(s) 

1. Name 
il. GLO'COPBAG!: TABS 500 MG 

3. Therapy dates 2. Dose, frequency a. route used 
11. 500 MG 

BID ORAL 
il. 00/00/96-'IJNll: 
l YEARS 

4. Diagnosis tor use 

il. NON-INSULIN-DEPENDENT DIABETES 

6. Lot# 
11. NI 

7. Exp.dale 
il. NI 

5. Event abated after use 
stopped or dose raduced 

0 yes 0 no [!]doesn't 
U apply 

D D D doesn'I 
yes no apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no [!] doesn't 

J..9-.-N-DC-,--------"----------1 #1 · apply 

NOT 1U!:l'ORTED 0 yes 0 no 0 doesn't 
apply 

1 O. Concomitant medical products 
ATENOLOL 

PRILOS!:C 

LOP ID 

LOTl:NSIN 

G. All manufacturers 
1. Contact office· Nmeladdrass 
HEIDI: ctJNNnlG, B. S. 

BRISTOL-llYERS SQUIBB 

WOtu.mr.l:DE SAl'!:'1'Y lo StJRVl!:ILLANC!: 

MAIL LOCATION D23-07 

P.O.BOX '000 

MlDICftOlll',DW JERSEY 085'3-,000 

4. Data 1'9Ceived by rnanulactwer 
12/12/97 

6. ff IND, protocol I 
HA 

7. Type Of noport 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA # 

pre-1938 

OTC 
product 

.ll::lll 

D yes 

D yes 

( CON'l'Ilil'CT!:D) 

2. Phonenumber 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

D consumer 

[!] health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-day D 15-day 

0 10-<!ay [!] periodic 

[!] Initial O fOllow-up# 

B. Adverse event lenn(s) 
LYMPHOCY'l'OSIS 

9. Mfr.report num­
M07U69 

2. Health protesslonal? 

[!]yes 0 no 

LEmtOCY'l'OSIS 

3. Occ:upetion 
PKYSICIAN 

4. Initial r9pDl'tet also 
sent report to FDA 

0 yes 0 no [!] unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

Page 2 of 2 

1. Patient Identifier 2. Age at time 3. Sax 4. Waight 
ofavent 

or 
Oternale lbs 

Data 
of birth: 

Oma1e 
or 

kgs In confidence 

B. Adverse event or product problem 

1. 0 Adverse event anG'or D Product problem 

2. OUtCC>rMS lrttribulad to adverse event 
(eheck all that apply) 

D death 

0 lite-threatening 

0 hospitalization-initial or prOlonged 

o disability 

O congenital anomaly 

D ~~~~tr~~l::~~~~Q.l 
D other. 

C. Suspect med1cation(s) 

1. Name 

2. Dose, frequency • route uMCI 

4. Diagnosis for use 

Mfr report# M074469 
Uf/Oistreport# 

3. Therapy daltas 

5. Evant abated after use 
stopped or dose reduced 

0 yes 0 no 0 dOesn"t 
apply 

6. Loi# 7. Exp.dalte D yes 0 no 0 doesn't 
apply 

3. Data of 
event 

5. Describe event or problem 

6. Relevant testallaboratory dalta 

4. Date of 
this report 

7. Other relevant history, including preexisting medical conditions 

JFDA 
Facsimile Form 3500A 

Submission of a report does not constitute .,. 

admission that medical personnel, user 1-.:llity, 
distributor, manufactuntr or product caused or 
conlributad to the event. 

9. NOC I 

10. Concomitant medical prodUcts 
CLARI TIN 

G. All manufacturers 
1. Contact office • nameladdnoss 

4. Dale r.ceiv-.1 by manufactunor 

6. If IND, protocol# 

1. Type of report 
(check all that apply) 

5. 
{A)NDA# 

IND# 

PLA# 

pre-1938 D yes 

OTC D yes product 

8. Event ..._ared -r 
reintroduction 

D yesOno Ddoesn·t 
apply 

D D D dOesn't 
yes no 

apply 

3. Report source 
(check all that apply) 

D toreign 

D study 

D literature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

0 5-day 0 15-day 

D 10-day o periodic 

8. Adverse event tenn(s) 

0 Initial 0 follow-up# 

9. Mfr.report number 

E. Initial reporter : 
1. Name, address • phone number 

2. Health pn>tes.sional? 3. Occupltion 

Dyes Ono 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no 0 unk 
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Mfr report# 

U /Dist'4•port• 

M074478 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1 . [!] Adverse event and/or 

2. Outcomes attributed to-.. event 
(cheek all that apply) D disabmty 

D death O congenital anomaly 

D life-threatening 

D hospitalization-initial or prolonged 
D ~ir~=~~~::,v:g.; o other. 

3. Date of 
event 09/00/97 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
KALE CONStJMER, AGE N0'1' PROVI?>ED, REPORTED 'l'Jlll.T BE 

:r:>EVELOPED MUSCLE PADI' IN BE'1'WEDI' '1'BE 'l'JUGBS AND 'l'BROUGH 

'1'BE LEGS WHILE TAXING GLUCOPHAGE (llE'l'l"OlUIIN HCL) 500 MG BID 

FOR TIUCA'l'MEN'l' OF :r:>IABZTES MELLI'l't7S. THE PATIENT STARTED 

TAXING GLUCOPHAGE IN JULY, 1996. HIS MEDICAL HISTORY 

INCLtlt>ED HEART SURGERY AND HYPERTENSION. THE PATIENT 

INITIALLY ?>EVELOPED THE JllJSCLE PAJ:N IN SZP'l'l:llBD, 1997. 

DOPPLER TEST WAS PERFORllEI>, WHICH WAS NEGATIVE. HE 

STOPPED TAXING GLUCOPHAGE, AND THE SYllP'rOHS RESOLVED. HE 

THEN RESTARTED TAXING THE PRO:l>UC'l' AND THE SYMPTOMS 

REOCCUIUUtD. ON DECDBEJl 12, 1997, HE STARTED ON GLUCOPHAGE 

250 MG BI?> AND •FEELS OltAY SO FAR.• A:r:>?>ITIOHAL INFORMATION 

REQUESTED. 

6. Relevant tests/laboratory data 
DOPPLER LEG NEGATIVE 

00/00/97 

7. Other relevant history, including -xisting - conditions 
HEART SURGERY 

HYPERTENSION 

IDA 
FICSimile Form 3SOOA 

Submission of 1 report - not constituta an 
admission that rneclical personnel, user facility, 
distributor, manufxlurer or product '*-<I or 
contributed to Ille event. 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE TABS 500 MG 

3. T!Mtrapy dates 2. Dose, frequency " route uaed 
11. 500 MG 

IUD ORAL 
tl. 07/00/96-trNX 
CON'l'IWDlG 

4. Diagnosis for use 
il. DIABETES llEI.Lrrt!S 

6. LOI# 
tl. NI 

7. Exp.date 

11. NI 

5. Event abated after use 
stopped or dose reduced 

[!] yes 0 no 0 doesn~ 
#1 apply 

D yes 0 no 0 doesn't 
apply 

a. Event reappeared llfter 
reintroduction 

IY1 O 0 doesn't ~yes no 
l-9-.""'N""DC~#,_--------i.---------111 apply 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
PROCARDIA 

VASOTEC 

LANOXIN 

GLUCOTROL 

G. All manufacturers 
1. Contact office - nanwllddress 
HEI?>E ctnmING, B.S. 

BRISTOL-MY"ERS SQUIBB 

WORL:r:>WI?>E SA1'E'1'Y i: StJRVl:ILLANCE 

MAIL LOCATION ?>23-07 

P.O.BOX 4000 

PRIHCETON,NEW JERSEY 08543-4000 

4. Date received by "*'ufactuNr 
12/15/97 

6. If IND, protoeol # 

NII. 

7. Type of report 
(cheek all that apply) 

5. 
(A)NOA# 

IND# 

PlA# 

pre-1938 

OTC 
product 

~ 

0 yes 

0 yes 

2. Phone nuMber 
609-252-3737 

3. Report source 
(cheek all that apply) 

0 foreign 

D study 

D literature 

[!] consumer 

D health 
professional 

0 user facility 

D company 
representative 

D clstributor 

0 other. 

0 5-day 0 15-day 

0 10-day [!] periodic 
a. Adverse went tann(s) 
MYALGIA 

[!] Initial 0 lotlow-up# 

9. Mfr.report nuMber 
M074478 

2. Helllth professional? 

0 yes [!]no 

3. Occupation 
CONSOMER 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no [!] unk 
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M074480 

nm FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. OUtconws attributed to ac1 .. rse event 
(check all that apply) D disability 

D death D congenital anomaly 

0 life-threatening 

0 hospitalization4nitial or prolonged 
o ~-rr.:;m::~es.~g:: 
D other. 

3. Date of 
event 

5. Describe event or probl6m 

4. Date of 
this report 01/21/98 

CO!lstlMl!:R REPORTED 'l'KAT A '4-nAR.-OLD MALE FAILED A 

THALIZD TEXT (WITH AH DICR1l:ASBD BLOOD ALCOHOL L!:Vl!:L 

.10) WHILE TAXING GLUCOPHAGJ!: (MZTFOR.lll:N KCL) 500 llG 

FOR TR.!!A'l'llENT 01" DIABETES MELLI'l'US. TO'l'AL DORATIOH 

3-4 MONTHS. HIS llEI>ICAL HISTORY INCLUDED m:R.HIA 

PAIR SUR.GERY ON NOVEllBER. 12, 1997 (NOT STATED IF PATIENT 

TAXING GLUCOPHAGZ AT THAT TillE). KE WAS CONCOIUTANTLY 

TAXING llYDR.OCORTONE. ll10 FUR.'l'KER. DB'l'AILS WER.l!! REPORTED. 

6. Relevant testsllaboratory data 
BLOOD ALCOHOL LEVEL .10 

7. Other relevant history, including prMXisting rnadiclll conditions 
lll!:lUinA REPAIR 

JFDA 
Facsimile Form 3500A 

Submission of • report does not constitute en 
admission that medical personnel, user faclfity, 
distributor, manufacturer or product Cllused or 
contributed to the went. 

C. Suspect medication(s) 

1. Name 
tl. GLUCOPHAGE TABS 500 MG 

2. Dose, inqu.ncy & route -
tl. 500 llG 

BID ORAL 

3. Therapy dales 
tl. tJNlt 
3-4 MON'l'KS 

4. Diagnosis for use 

tl. DIABETES MELLI'l'US 

6. Lot# 
tl. N'I 

7. Exp.date 
tl. NI 

9. NOC# 
NOT REPORTED 

10. Concomitant medical products 
KTI>ROCOR'l'ONE 

G. All manufacturers 
1. Contact olfice • lllllfte/address 
HEIDE c:mlN%NG, B.S. 

BR.IS'l'OL-MYZR.S SQUIBB 

WOltLJ)WIDE SAl"1!!'1'Y 40 SmtVEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PR.INCETON,NEW JERSEY 08543-4000 

4. Dllla Neeived by manufacturer 
12/15/97 

6. If IND, protocol# 
NA 

7. Type of report 
(Check all that apply) 

D 5-day D 15-day 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

ll.::J.ll 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

D yes D no [!:]doesn't 
11 apply 

D D D
doesn't 

yes no apply 

8. Event~ after 
reintroduction 

D yes D no [!:]doesn't 
11 apply 

D yes D no D doesn't 
apply 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

[!:] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 10-0ay [!:] periodic 

[!:] Initial 0 tollow-up# 

a. Adverse IMmt tetm(s) 
DR.OG LEVEL INC 

9. Mfr.report number 
M074480 

2. Health professional? 

D yes [!:] no 

3. Occus-tion 
CONStlMER 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no [!:] unk 
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A 

M074497 Mfr report# 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or D Product problem 

2. Outcomes attributed to --event 
(ch eel< all that apply) D disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitallzation~nitial or prolonged 
D =.~e~'t'f~a'l~~~&:"~QJ 
D other. 

3. Dale of 
event 06/00/97 

4. Dale of 
this NpOl't 01/21/98 

5. Describe event .,. problem 
PHYSICIAN lU!:POR'l'El> THA'l' A 60-Y&All.-OLD !'DIAL!: DEV'l:LOPEl> 

OR (LOVU'l'A'l'DI') AND GLYW.S:Z (GLIPIZII>:Z). 'l'HERAPY 

AND DAILY DOSAGE WERlt HO'l' PROVIDED; 

llJ:VACOJt WAS 

'l'AXEN A'l' 20 MG BID AND GLYW.SI: A'l' 3 MG QI>. DI' 

JUHi!:, 1997, I'1' WAS lll0'1'l:I> THA'l' 'l'm: PA'l'ID'l''S LJ>B WAS 

INCREASE?> (VALOE N0'1' Rl!:POJl.'l'El>). llEVACOR '1'JD:R.Al'Y WAS S'l'OPP 

IN JtJNE, 1997; GL'!HAS:Z AND GLUCOPBAGI: WERlt COll'l'Dl'OEI>. A 

l!'OLLOW-OP LDH LEVEL WAS !I0'1' REPOJt'l'El>. HD llllJ:l)ICAL BIS'l'OJl.Y 

INCLUDE?> HYPERLIPII>EIUA. AI>I>I'l'IODL Dl'l!'ORMA'l'Ollt WAS 

QOES'l'El> • 

6. Rele1111nt lasts/laboratory data 
LI>B Dl'CJl.l!:ASEI> 

7. other relevant histO<Y, including preexisting medical conditions 
NI 

CAUCASIAN 

IDA 
Facsimile Fonn 3SOOA 

Submission of • NpOl't doeS not cOl\Slitute an 

admission that medical personnel, user facility, 
distriblltor, manufactufer or product caused or 
contributed to the evenL 

C. Suspect med1catron(s) 

1. Name 
11. GLUCOPBAG:Z 'l'ABS 

12. Ml:VACOR 

2. Dose, frequency & rou1e used 

11. 

U /Dist report• 

3. Therapy-
11. om:: 

O:RAL CON'l'INUilltG 2 YEARS 

12. 20 MG 12. om::-OG/00/97 

4. Di'19"osis for use 

11. I>IABE'l'ES MELLI'l'US 

12. HYP!:RLIPII>EMIA 

6. Loi# 
11. NI 

12. NI 

9. NOC# 
N0'1' lU!:POR'l'El> 

7. Exp.dale 
11. NI 

12. NI 

10. Concomitant medical products 
tllltK 

G. All manufacturers 
1. Cont8ct office• ........ lMlclress 
BEII>l!! CtlHN'IlltG I B. s. 

BJl.IS'l'OL-MYl!!RS SQUIBB 

WORLI>W'II>l!! SAl!'l!!'1'Y Ii stnt'Vl!!ILLANCE 

MAIL LOCATIOllt I>23-07 

P.O.BOX 4000 

PRilltCl!:'l'Ollt,Nl!!W J'l!!RSl!!Y 08543-4000 

4. Date received by manufacturer 
12/10/97 

6. If IND, protocol f 

RA 

7. Type of report 
(checl< all that apply) 

D 5-day D 15-day 

5. 
(A)NOA# 

IND# 

PlA# 

pre-1938 

OTC 
product 

ll=.lll. 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no IKJ doesn't 
11 apply 

D yes 0 no rv1 doesn1 
~apply 

0 yes 0 no IKJ doesn't 
apply 

2. Phone number 
609-252-3737 

3. Raport source 
(checl< all that apply) 

D foreign 

D Study 

D litarawre 

D consumer 

!Kl health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

0 1 !).day I!] periodic 

IKJ Initial O follow-up# 

B. Adverse event lerm(s) 
LDH INC 

9. Mfr.report number 
M074497 

1. Name, address & phone number 

2. Health professional? 

IKJ yes 0 no 

3. Occupation 
PHYSICIAN: 

4. Initial reporter also 
sent report lo FDA 

0 yes 0 no IKJ uni< 
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Mfr report# M074497 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 2 of 2 

1. Patient klenlifler 2. Age at time 3. Sex 4. Weight 

Ofemale lbs ote"""t 
or 

Date 
of birth: 

Omaie 
In confidence 

B. Adverse event or product problem 

1. 0 Adverse event end/or 0 Product problem 

2. Outcomes attributed to -rse .,,..,t 
(check all that apply) 

D death 

D diSability 

0 congenital anomaJy 

or 

0 life-threatening 

0 hospitalization-initial or prolonged 
D =.:itr~')1i~~&:~g.; 

3. Dale of 
event 

5. Describe event or problem 

6. Relevant tes-boratory data 

o other: 

4. Dale of 
this report 

7. Other relevant history, including -xisHng rnedic81 conditions 

JFDA 
Facsimile Form 3500A 

SUbmission of a report does not cons- an 
admission th8I medical personnel, user facillty, 
distributor, manutacturer or product.,..._ or 
contribut<ld to h -L 

kgs 

C. Suspect med1cation(s) 

1.Name 
13. GLYNASE 

2. Doee, frequency & route Used 

13. 3 MG 
QD OltAL 

4. Diagnosis for use 

13. DIABETES HELLITUS 

6. Loi# 

13. 111'1: 
7. Exp.dal8 
13. m 

3. Thenipyclales 
13. 111'1: 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no [!] dOesn't 
13 apply 

dOesn't 0 yes 0 no 0 apply 

8. Event.._....., -
reintroduction 

0 yes 0 no [!]doesn't 1-9-.-N-DC_# _______ _.. ________ -113 apply 

10. Concomitant medlclll products 

G. All manufacturers 
1. contact office • nanwlJddress 

4. Dale received by rnenut.eturer 

6. ff IND, protocol# 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 0 yes 

OTC 0 yes product 

0 yes 0 no 0 dOesn't 
apply 

2. Phonenumber 

3. Report source 
(cha<:k all that apply) 

0 foreign 

0 study 

D Hterature 

0 consumer 

D health 
professional 

D user facility 

D company 
representative 

0 distributor 

0 other: 

D 5-day 0 15-day 

0 1(}-Qay 0 penOdie 

0 Initial 0 follOW-tJp# 

8. Adverse .,,..,t 18nn(s) 

9. Mfr .report number 

E. Initial reporter 
1. Name, address & phone number 

2. Health professional? 3. Occu119tion 

0 yes 0 no 

4. Initial .. porter also 
Mnt report to FDA 

Dyes 0 no 0 unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!} Adverse event and/or 

2. Outcomes attributed to_,..., event 
(check all that apply) 0 disability 

0 d&ath O congenital anomaly 

0 life-threatening 

0 hospitalization~nitial or prolonged 
o ~~~tr~=.1~&:~~ 
0 other. 

3. Date of 
event 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

NORSE PRAC'l'ITIOHER RDOR.'l'ZD VJ:A A Bl!.IS'l'OL•llYDS SQ'OIBB 

SALES REPRESDl'l'ATIVE 'l'BAT A PZKALI!: PATIDl'l' (AGE HO'l' 

Pl!.OVU:>ZI>) DZVZLOPZI> l!YPOGLYCDIIC EPISODES WJttLZ TlUUNG 

GI.'OCOPBAGE (lllE'l'FORMXN BCL) 500 MG BID. 'l'BEltAPY DATES !'OR 

GLOCOPBAGE Wl:l!.E NO'l' PROVJ:I>ED. 'l'BE PATIDl'l''S llEtlICAL RISTO 

:INCI.tn:>ZI> CONGESTIVE HEART PAIL'ORE. A!"l'J:R SBE STARTED 

TAXDIG GI.OCOPBAGE, SHE DEV!:I.OPED 'l'BE l!YPOGI.YCZllIC DISOI>ES 

GI.OCOPBAGE WAS S'l'OPPED. A!"l'J:R GLOCOPBAGE 'l'BERAPY WAS 

DISCON'l'IN'OED, 'l'BE PAHDl'l' I>EV!:I.OPED EDEMA OF BER LEGS • 

SBE WAS PLACED BACK ON GI.'OCOPBAGE AT 5 0 0 llG QD, JUID 'l'BE 

EMA ABATED. ADDITIOHAI. IlVOJUIATIOS WAS REQ'OES'l'ED. 

6. Relevant testsnaboratory data 
SERtlM GI.OCOSE DECR!:ASED 

7. Other relevant history, induding prMxlsting medical conditions 
CONGESTIVE UART FAIL'ORE 

JFDA 
FllCSimfle Form 3SOOA 

Submission of • report does not constitute an 

admission that medical personnel, uset facility, 
distributor, manuhlcturer or product ...- or 
contributed to the event 

U /Dist report# 

C. Suspect med1cation(s) 

1.Nalne 
#1. GI.OCOPBAGE TABS 500 MG 

2. Dose, lr9quency & route -
11. 500 MG 

BID ORAL 

4. Di8gnoeis for use 

11. DIABl!:'l'ES lllELI.I'l'O'S 

6. Lot# 

11. llr.t 
7. Exp.date 
tl. RI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no [!} doesn't 
11 apply 

0 yes 0 no 0 doesn't 
apply 

B. Event re_.,..i after 
re&nb'Oduction 

0 yes 0 no [!]doesn't 1-9-.-N-DC---#---------'----------t #1 apply 

NO'l' RZPOR'l'ED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant - products 
mu: 

G. All manufacturers 

1. Contact office· -­
BEIDE ctJNN'ING, B.S. 

Bl!.IS'l'OL-MYJ:RS SQUIBB 

WOJU.DW:tt>E SAJ'l!:'l'Y & stl'RVEILI.AHCE 

MAIL LOCATION D23•07 

P.O.BOX 4000 

PJUNCE'l'ON,lllEW JERSEY 08543-4000 

4. Date received by manutacturer 
11/26/97 

6. II IND, protocol # 

HJ. 

7. Type of report 
(check all that apply) 

0 5-day 0 15-day 

5. 
(A)NDA# 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

~ 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 literature 

0 consumer 

[!] health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

0 10-day [!} periodic 

[!] Initial 0 follow-up# 

B. Adverse event term(s) 
l!YPOGI.YCl!!M 

9. Mfr.report number 
11074512 

t!NEXPEC'l'ED Bl:NEPIT 

1. Name, address & phone number 

2. Health professional? 3, <><:cup.lion 

[!]yes 0 no 
N'ORS!: PRAC'l'ITIOHER 

4. Initial repor1er also 
sent report to FDA 

0 yes 0 no [!} unk 
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MED WA TcffW-"ri'··~"'"""" Mfr report# M074514 

TIIE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!] Adverse event and/or o Product problem 

2. OUtcomes attributed to adverse event 
(check all that apply) D disability 

D death O congenital anomaly 

0 Itta-threatening 

0 hospitalization-initial or prolonged 
D =ei\l'f=~.i~&r~~ 
D other. 

3. Date of 
event 

5. Describe event or problem 

4. D8le of 
this noport 01/21/98 

PHYSICIAN'S ASSIS'l'lllll'l' REPOR.'l'ED VIA A B:Rl:S'lOL-MrDS SQUIBB 

SALES lU!:PJU!:S!:NTA'l'IVE, 'l'llA'l' TWO PA'l'IElil'l'S D!:VZLOPED PR.Ol"OUHD 

FA'l'IGOE WHILE 'l'll.ltl:NG QL'O'COPllAGE (IU'l'FORMIH ll:CL). THIS 

FILE lU!:PlU!:SEN'l'S PA'l'IE!il'l' 11 OF 2. 'l'IDl:R.APY DA'l'J:S WERE NO'l' 

PR.OVIIll!:D; 'l'HE PA'l'Il!:N'l' WAS 'l'JUtING "'l'll:lt llAXllCtlM DOSE.• I'l' 

AS R.EPOR.'l'ED 'l'HA'l' 'l'HE PATIElil'l' (AGE AlllD GDlIID NO'l' SPECIFIED) 

llAltD '1'0 GET O'll'l' 01" BJtD • • 

GLIJCOPllAGE 'l'llEltAPY WAS STOPPED; 'l'll:lt PATIEll1'.l" S O'll'l'COllE WAS 

ADDI'l'IODL D1l"ORllATION WAS lU!:Qtl!:STED. CROSS 

CAJU!:S FILE IH07•Sa5. 

6. Relevant tests/laboratory data 
ONK 

7. Other relevant history, including preexisting -c.I conditions 
ONK 

IDA 
Facsimile Form 3500A 

Submission of a report does not constitute an 

admission - medical personnel, .._facility, 
distributor, manufacturer or product caused or 
conlribut.d to llM evenL 

C. Suspect medication(s) 

1.Name 
11. GL'O'COPllAGE 'l'll.BS 

2. Dose, ~uency & route US9Cl 
11. 

O:RAL 

4. Diagnosis for use 
11. DIABETES MELLIT'O'S 

6. LOI# 

11.m 
7. Exp.dale 

11.m 

3. Therapy dates 
11. m: 

5. Event abated alter use 
stopped or dose reduced 

0 yes 0 no [!] doesn't 
il apply 

D D O doesn't 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no ~doesn't 
l-9-_"'N"'DC,..,....,.#-------....r.----------i il apply 

NO'l' lU!:POR.'l'!:I> 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
tJNX 

G. All manufacturers 
1. Contaet office· --ss 
HEIDE ctl'NNINGB.S. 

BllISTOL-HYER.S SQ'O'IBB 

WO:tU.OWIDE SAFETY A S'O'R.VEILLABCE 

KAIL LOCATION D23-07 

P.O.BOX 4000 

PltI!llCB'l'ON,lllllW JUSEY 08543-4000 

4. Date received by manufactun>r 
12/04/97 

6. If IND, protocol# 
NA 

7. Type of noport 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
produet 

.ll:..l.51. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D llterature 

D consumer 

[!] health 
professional 

D user facility 

D company 
representative 

D distributor 

0 other. 

D way D 1 way 

D 1o-day ~ periodic 

8. Adwrseeventterm(s) 
AS'l'll:ENIA 

~ Initial 0 follow-up# 

9. Mlrnpori number 
M074514 

-.. -
1. Name, address & Dhone number 

2. Health ptolessional? 

~yes Ono 
3. Occupetion 
PHYSICIAN'S ASSIST 
N'l' 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no ~ unk 
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~ Bristol-Myers Squibb Company 
MED WA TC-ifW • ...,_,,<>! •=• 1"""" 

Mtr report# M074523 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

anG'or 

2. Outcomes attributed to ..iverse event 
(check all that apply) 

D death 

0 lite-threatening 

0 hospitalization·lnltial or prolonged 

3. Date of 
event 11/10/97 

5. Describe event or problem 

D disability 

O congenital anomaly 

D required intervention to prevent 
petmanent 1mpa1rment1aamage 

D other. 

4. D8le of 
this report 01/21/98 

PHYSICIAN' Jtll!POll'l'BI> 'l'BA'l' A 53-n:All-OLI> 1"l!:HALE PA'l'IBH'l' 

l!:VEI.OPEt> :t.EtJKOPENIA AND 'l'BROllBOC'Y'l'OPDD. WHILE 'l'AltIHG 

GLt1COPHAGE (ME'l'!'OlitH?N BCL) FOil 'l'llEA'l'llDl'l' OF DIABE'l'ES 

'l'YPE II. lN 1994, BEil WHI'l'E BLOOD CELL COtJN'l' WAS 

ON NOVJ:MBB1l 10, 1997, LABOllATOllY 'l'ES'l'IlilG 

'1'BE FOLLOWING: WBC 2.05 X/llDl3 (9•4.80-10.80 X/11113), 

COUN'l' 82 X/11113 (N•150-450 X/11113), SZllOGLOBIH 12.9 

/lllM3 (N•l0.0-16.0 M/11113) AND SZllA'l'OCllI'l' 38.7 % (N•37.0-

0N lllOVEMBEll 13, 1997, llEPEA'l' 'l'Jl!S'l'ING SHOWED 

2.41, PLA'l'ELE'l' COUN'l' 85 AND COJi1'1'INtJED NORMAL 

LOBIH AND BEMA'l'OCllI'l'. BY NOllBJDE1l 21, 1997 

BEil WBC WAS 2.08 AND PLA'l'ELE'r comrr WAS FOll'l'BEll DECllEASED 

T 81. '1'BE PA'l'IBH'l' IS ctJJl1ll!:H'l'LY UDIG lllAJ:N'l'AJ:NED ON 

GLOCOPHAGE THERAPY. NO FOll'l'BEll DE'l'.ULS WE1lJ: llEPOll'l'BI>. 

6. Relev.nt tests/laboratory data 
WBC NORMAL 

00/00/94 
WBC 2.05 It/CO lllM 

11/10/97 
WBC 2.41 X/CO MM 

11/13/97 
WBC 2. 08 X/CO MM 

11/21/97 
PLATELET COON'l' 82 X/ CO MM 

11/10/97 
PLATELET COON'l' es It/CO MM 

11/13/97 

7. other nolev.nt history, including -xlsting rnedieal conditions 
ONlt 

JFDA 
Facsimile Form 3SOOA 

Submisaion of a l1lpOl1 - not Constitute .,, 
admission that medical personnel, user facility, 
distributor, manufacturar or product ClKISed or 
conllill<Md to the evenl 

C. Suspect medication(s) 

1. Name 
11 • GLOCOPHAGE 'l'ABS 

2. Dose, 1req ... ncy & route -
11. 

OllAL 

4. Diagnosis for use 

UF/Dist report• 

3. Therapy dates 
11. m: 

11. DIABE'l'ES lllELLI'l'OS 'l'YPE II 

6. Loll 
11. m: 

7. Exp.date 
11. m: 

5. Event abated after use 
stopped or dose 111duced 

0 yes 0 no !!:] doesn1 
11 apply 

D yes D no 0 doesn't 
apply 

e. Event reappeared -r 
reintroduction 

0 yes 0 no !!:] doesn1 
~9-.-N~D~C-,--------------...... ------------------111 apply 

NOT REP01l'l'Et> 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
tJNJI: 

G. All manufacturers 
1. Contact Office - name/IM!dress 
!!BIDE CtJHN:ING, B.S. 

BllIS'l'OL-MYEllS SQUIBB 

WOJU.DWIDE SA!'Z'1'Y a SttRVEILLANCE 

MAIL LOCATION D23-07 

P.0.BOX 4000 

PllINCJ!:'l'ON,NZW J.ERSEY 08543-4000 

4. Date received by manllfacturer 
12/08/97 

6. HIND, protocol • 
NA 

7. Type of report 
(check all that apply) 

D 5-day D 15-day 

0 10-day !!:] petiodic 

I!:] Initial 0 follow·up# 

9. Mtr.ntport number 
1!5074523 

i. Name, address & phone number 

5. 
(A)NDA# ll:J.ll 

IND# 

PLA# 

pre-1938 D yes 

OTC D yes product 

e. Adverse event tenn(s) 
:t.EtJKOP!:NIA 

'l'DODOCY'l'OP!:NIA 

2. Phonen..-
609-252-3737 

3. Report source 
(check all that apply) 

D toreign 

D study 

0 iterature 

0 consumer 

!!:] 

D 
D 
D 
D 

health 
professional 

user facility 

company 
representatl\le 

distributor 

other. 

2. Health professional? 

[!] yes 0 no 

3. Occupetion 
PHYSICIAN 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no !!:] unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 2 of 2 

A.. Patieni information----- - - - - - --- - C. Suspect medication(s) 

1. Patient Identifier 2. A!J* at time 
of event 

or 
Dale 
of bir1h: 

3. Sex 

Otemale 

Oma1e 

4. Wllight 

lbs 

or 

kgs 

A 
Mfr report# M074523 
UF/Dlsl report t 

3. Therapy dates 
In confidence 

8. Adverse event or product problem 

1. 0 Ad-event and' or D Product~ 
2. Outcomes sttributed to _,_ event 

(check all that apply) 

D death 

0 life-threatening 

0 hospitali2ation4nitiaJ or prolonged 

3. DateOf 
event 

5. Describe •"*"t or problem 

6. Relevant testsllaborstory daita 
PLATELET COtJN'l' 81 X/C:O MM 

ll/21/97 
BEMOGLOBXN 12.9 G/OL 

ll/10/97 
BEMOGLOBXN NORMAL 

ll/13/97 
H!:MATOCltIT 38.7 % 

ll/l0/97 
H!:MATOCRIT NORMAL 

ll/13/97 

D disability 

O congenital anomaly 

D reQuinid intervention to prevent 
peimanent irnpairrnenVdamage o other. 

4. Date of 
this report 

7. Other relevant history, including -xisting medical conditions 

FDA 
Facsimile Form 3SOOA 

submission o1 a report - not coi,.tituta an 
admission - llMldical personnel, user facility, 
distributor, -nufacturer or ptOduct caused or 
contributed to the • .,.,,t 

4. Diagnosis for use 

6. Loi# 7. Exp.-

9. NOC# 

1 O. Concomitant medical products 

G. All manufacturers 
1. Contact office • name/address 

6. If IND, protocol# 

7. Type of report 
(check all that apply) 

D 5-day D 15-<iay 

D 10--day D periodic 

0 Initial O lollow-upt 

9. Mfr.report number 

E. Initial reporter 

s. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

1. Name, address & phone number 

2. Health professional? 3. Occupation 

Dyes Ono 

D yes 

D yes 

5. Event abated after use 
stopped or dose ntduced 

D yes D no D doesn't 
apply 

doesn't 
Dyes Ono D apply 

8. Event ,.appeantd after 
reintroduction 

D yes D no D doesn~ 
apply 

D yes D no D doesn't 
apply 

2. Phonenurnber 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

4. Initial reponer also 
sent report to FDA 

Dyes 0 no 0 unk 
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M074532 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. anci'ot 

2. Outcomes attributed to lldvel'$8 event 
(eneci< all that apply) 0 disability 

D death o congenital anomaly 

0 life-threatening 

0 hospitalization4nitial or prOlonged 
D reQuired intervel')tion to 1><event 

pel'manent 1mpanment/clamage 

D other. 

3. Datil of 
event 

5. Describe event or problem 

4. 1)819 of 
this report 01/21/98 

PBARJIACIS'l' lUl:POll'l'EI> 'l'JlA'l' A 70-Y!:Alt-OLl> HALI!! PA'l'IDl'l' 

EVELOPEI> AH EXACERBA'l'ION OF Krl'DGLTCDIIA WllIL!l 'l'AltING 

LUCOPJIAGE (Kl!:'l'FORHDI' HCL} 500 llG BID FOJt 'l'Rll:A'l'llElil'l' OF 

N-INSOLIN DEPElllI>Elil'l' DIABE'l'ES llJ!!LLI'l'OS. 'l'HE PA'l'IDl'l' 1IAS 

AH tll\l'SPECIFIEI> 'l'IME, Alm 1IAS USING 

HIS NORMAL BZD'l'IME GLUCOSE 

S RANGE l"JtOll 130 '1'0 140; HE DID A •GLUCOSE S'l'ICJt• Alm 

HE Jt!!POll'l'EI>LT HAD BEEN 

GLUCOPHAGE •FOJt SOME 'l'IM!!• WI'l'HOtr'l' DOING A GLUCOSE 

CHEClt. ADDITIONAL Im'OJtllA'l'ION 1IAS Rll:Qt1ESTBJ). 

6. ReleV11nt testsllaboratory data 
SER!JM GLUCOSE 130-140 

SER!JM GLUCOSE 200 

7. other relevant history, including preexisting medical conditions 
tlNK 

IDA 
Facsimile Form 3SOOA 

Submission of a report does not constitute en 
admission that medical personnel, .,_ tacllity, 
distributor. manufacturer or product C8UMd or 
contributed to the event 

UF/Dist report f 

C. Suspect medication(s) 

1. Name 
tl. GLUCOPHAGE TABS 500 MG 

t2. Illl'St1LIN 

2. DoM, frequency & route used 
tl. 500 llG 

3. Therapy-
11. li1I 

BID ORAL 

t2. t2. om: 

4. Diagnosis for use 

tl. NON-INSOLIN-DEPElllI>Dl'l' DIABE'l'ES 

t2. NON-INSOLIN-DEPElllI>Dl'l' DIABE'l'ES 

6. Lot# 
tl. NI 

t2. li1I 

9. NOCt 
l\l'O'l' JtEPOJt'l'ED 

7. Exp.dale 
tl. NI 

12. li1I 

10. Concomitant medical products 
om: 

G. All manufacturers 
1. Contact office • NllM/ad<lress 
HEIDE CONNING, B.S. 

BJtIS'l'OL-MYERS SQUIBB 

WORLDWIDE SAn:'1'Y & StJJt'VEILLANCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

l'JtilllCE'l'ON,NEW J!:JtSEY 08543-4000 

5. 4. Data received by manufacturer 
12/15/97 (A)NOA# ll::J.S1. 

6. If IND, protocol # 

NA 

7. Type of report 
(cheek all that apply) 

IND# 

PLA# 

pre-1938 

OTC 
product 

D yes 

D yes 

5. Event abated-• use 
stopped or dose reduced 

O yes 0 no ~doesn't 
11 apply 

D D lv"1 doesn't 
yes no ~apply 

B. Event re-ared after 
reintroduc11on 

0 yes 0 no ~ doesn't 
apply 

2. PhOMnuntber 
609-252-3737 

3. Report source 
(dleck all that apply) 

D foreign 

D study 

D iteralure 

D consumer 

~ health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D s-oay D , s-oay 

D 1o-oay 00 periodic 

8. Adverse event tenn(s) 
Jrn>ERGLYCJ:M 

~ Initial 0 follow-upt 

9. Mfr.report number 
11074532 

Jt!!AC'l' AGGRAV 

1. Name, address & phOM number 

2. Health protessionat? 

~yes Ono 
3. Occupation 
PHARMACIST 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no ~ unk 
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~Bristol-Myers Squibb Company 
MED WA Tc!F'-'""'·~hl ..... M074533 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

ancUor Product problem 

2. Outcomes attributed to 8Clverse event 
(cheek all !hat apply) D disability 

0 death O congenital anomaly 

0 life·lhreatoning 

0 hospitalization-initial or prolOnged 
D =.re,?.,;~1trr::.T.J:ri~&r~;; o othe~ 

3. Dato ol 
event NI 

5. Describe event or problem 

4. o.te ol 
this report 01/21/98 

PHYSXC:IAN Rl!:PORTEI> VU. A BRJ:S'l'OL-Kn:RS SQUl:BB SALES 

Rl!:PRJ!:SDITA'l'IVE, 'l'BA'l' A PATXD1'1' (AGl!: DID GDIDZR llil0'1' PROVIDED) 

GLUC:OPBAGl!: 

DIABl!:Tl!:S 

ITUS • l!!XAC:T TH1!:RAPY DATl!:S WZRl!: llil0'1' PROVIDED; THERAPY 

DURATIOllil WAS R!!POR'l'ZD AS 1.5 Wl!::&ltS. PRIOR TO GLt1C:OPBAG1!:, 

TH!: PATXD1'1' WAS TAlallilG A stJL!'om.TUR:&A, WHJ:CB l'AXLED TO 

PROVIDE ADEQt1AT1!: DXAaETXC: C:OllilTROL. Al"l'ZR 1.5 WD:1tS ON 

GLUC:OPBAGE, BE DEVZLOPZD TH!: ABOVJ: l!:VDITS; m: WAS R1!:l"ERR1!:D 

0 A DD1'1'XS'l', WHO S'l'ATl!:D 'l'BA'l' •ALL XS l'DD: WXTB 'l'll!: ORAL 

CAVX'l'Y. • GLt1C:OPBAGE TH!!RAPY WAS STOPPED; Tm: PA'l'IENT' S 

Ot1'1'c:OM!! WAS llil0'1' Rl!:PORTl!:D. 

6. Relevant tostsllai.or.tory clata 

t1llilK 

7. Other relevant history, including preexisting medical conditions 
t1llilK 

IDA 
Facsimile Form 3SOOA 

Submission ol a report does not constitute an 

admission - medleal personnel. user facility, 
distributor, menulacturer or product caused or 
conb'lbuted to the event 

UF/ lSt report I 

C. Suspect med1cation(s) 

1. Name 
11. GLUC:OPHAGE 'l'ABS 500 MG 

2. Dou, frequency & route Wied 
11. 500 MG 

BID ORAL 

4. Diagnosis for use 

11. DXAB!!Tl!:S JO!!LLITUS 

6. Lot# 

11. NI 
7. Exp.dale 
11. NI 

3. Therapydatos 
11. t1llilK 
1.5 WU:XS 

5. Event abated -·use 
slopped or dou reduced 

0 yes 0 no rKJ doosn~ 
U apply 

D D D doesn't 
yes no apply 

8. Event reappeared _, 
reintroduction 

0 yes 0 no rKJ doesn't t-9-. ""N"'OC..,-# _______ _.. ________ ""-111 apply 

llil0'1' Rl!:POR'l'ZD 0 yes 0 no 0 doesn't 
apply 

1 O. Concomitant medical produc1s 
GLUC:OTROL 

G. All manufacturers 
1. Contact offic. • name/address 
HEIDE ctlNNlNG, B.S. 

BRISTOL-MYERS SQUXBB 

WORLDWIDE SAl"!!'1'Y A StJRV!!XLLANCE 

MAIL LOc:A'l'IOllil D23•07 

P.O.BOX 4000 

PR~,H!!W JJ:RSZY 08543-4000 

5. 4. Date ,..,.,;ved by manuf8clur'er 
12/15/97 (A)NOA# .2J2.:.lll 

6. If INO, protocol t 
ml. 

7. Type ol report 
. (cheek all !hat apply) 

IND# 

PLA# 

pre-1938 D yes 

OTC D yes product 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all !hat apply) 

D torelgn 

D Study 

D literature 

D consumer 

rKI heallh 
professional 

D user facility 

D company 
representallve 

D distributor 

D olher. 

D way D 1 way 

0 10-day !!I periodic 

rKJ Initial 0 follow-up# 

8. Adverse ..,..nt tonn(s) 
STOlllA'l'I'l'IS 

9. Mfr.report number 
M074533 

1. Name, address & phone number 

2. Health professional? 

!!I yes 0 no 

3. Occupation 
PHYSICIAN 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no !!I uni< 
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MED WA Tc IP' Ph"-""" ·~h .... ., .. M074534 

TIIE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1 Patient Identifier 

1. ~ Adwrse •vent anGlor 

2. outcomes attribullld to-rse -t 
(cl1eck all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
0 ~re,,ci.~tt~a1=~~=;.; 
0 other. 

3. Dateof 
-t 

5. Describe event or problem 

4. Dateof 
tills report 01/21/98 

PHYSICIAN REPORTED THAT A 64•YKAR•OLD MALE PATil:lll'l' 

PO!U'BYRIA Al"'1'ER TAltIHG GLUCOPBAG!: (llll!:'l'PORMIN BCI.) 

FOR TR!:A'l'MDl'l' OF DIAB!:Tll:S lllELLITUS. TB!: 

PATI:Dl'l' WAS INITIALLY TAltilllG Rl!:ZULIN (TROGLITAZOH!) AND 

IT Bl!: DISCO!il'l'INIJl!:D. GLUCOPBAGl!: 850 HG QD 

IN ITS PI.AC!:, AND TB!: PATI!:NT TBl!:N Bl!:GAN 

l!:XPl!:Ril!:lllCING QASTROD1'1'l!:STI11DL BnlP'1'0llS DICLUDING AJIDOHimL 

m: WAS SWITCHED TO AHAJtYL (GLDIZRPIRIDl!:), um 

SUBS!:QUl:lll'l'LY COMPLAINED OF BRONN mtINl!: IN ADDITION 'l'O 

MIHAL PAIN. m: WAS DIAGNOS!:D WI'l'B POR.PBYRIA, WHICH 

PHYSICIAN CONSID!:Rl!:D CAUSALLY Rl!:LAT!:D TO AKARYL um 

GLUCOPBAG!: TB!:RAPY. ADDITIOIQ.L INFORMATION WAS 

7. Other relevant history, including preexisting medical conditions 
UNK 

lFDA 
Facsimile Form 3SOOA 

Submission Of 1 report - not constitute ~ 
lldmission that medical pwsonnel, - facility, 
distributor, manufacturer or product caused or 
conlribullldtothe.,,...t 

C. Suspect med1cation(s) 

1. Name 
11. GLUCOPHAGE TABS 850 HG 

#2. AMA.RTL 

2. Doh, fnlquency" routo used 
11. 850 HG 

QD ORAL 

12. 

4. Dimgnosis for use 

11. DIAB!:Tl!:S lllELLITUS 

12 • DIAB!:Tl!:S lllELLITUS 

6. Loi# 

ti. NI 

12. NI 

7. Exp.dale 

U. NI 

#2. NI 

3. Therepy-
11. NI 

12. NI 

5. Event abated aller use 
stopped or dose reduced 

0 yes 0 no ~ doesn't 
11 apply 

0 yes 0 no rv1 doesn't 
l!:.J apply 

8. Event reappeared alter 
reintroduction 

0 yes 0 no ~doesn't 
~9-.-N-oc~,~~------~---'-~------~--~~--iil apply 

NOT Rl!:PORTED 0 yes 0 no ~doesn't 
apply 

10. C~nt medical products 
mm: 

G. All manufacturers 
1. Cont.ct ollice- RMl8/address 
Bl!:IDl!: ctlNNING, B. S. 

BRISTOL•KY!:RS SQUIBB 

WORLDWIDl!: SA!'l!:'1'Y &; StJRVEILLANC!: 

HAIL LOCATION D23-07 

P.0.BOX 4000 

PRINC!:'l'ON,llll!:W Jl!:RSEY 08543-4000 

4. Date rec:elv.d by m.nutacturer 
12/15/97 

6. If IND, prolOCOI # 

NA 

7. Type Of report 
(Check all that apply) 

0 5-<lay 0 15-day 

0 10-day ~ periodic 

~ Initial 0 follow·up# 

9. Mfr.report number 
H074534 

5. 
(A)NOA# 

IND# 

PLA# 

pr&-1938 

OTC 
product 

2. Health ~I? 

@yes Ono 
3. Occupation 
PHYSICIAN 

.a.o.:J.ll 

0 yes 

0 yes 

2. Phonenumber 
609-252-3737 

3. Report sourco 
(cl1eck all that apply) 

0 foreign 

0 study 

0 iterature 

0 consumer 

~ health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 Other. 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no ~ unk 
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~Bristol-Myers Squibb Company 
MED WA Tc:fF7 '"'"'"'""'" ·=' '""""" 

Mfr report# M074536 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. and/or 

2. Outcomes llllributed to adwrse ewnt 
(cheek all that apply) 

D death 

D life-threatening 

D hospitalization-initial or prolonged 

3. Dab! o1 
ewnt 

5. 

D disability 

D congenital anomaly 

D 
required lni,rvention to prevent 
permanent 1mpairment1oarnage 

D other: 

4. Dablol 
this report 01/21/98 

AG!! HOT SPJ!!CI!'IBD 1 JU!:l'ORTBD THAT SU 

TAltINQ GLUCOPHAGJ!! (Jl!!'lTORMIN 

C. Suspect medicat1on(s) 

1.Name 
11. GLUCOPRAG:E: TABS 500 MG 

2. Dose, fr<lqueney • route used 
11. 500 MG 

QID OR.AL 

4. Diagnosis for use 

11. DIABETES Ml!:LLI'l'US 

6. L.ot # 

ti. NI 

9. NDC # 

HOT RBPORTBD 

7. Exp.date 
11. Nl: 

3. Therapy dates 
11. tlHK 
2 MONTHS 

10. Concomitant medical products 
SU WAS ALSO TJ.ltIJilG JU!:ZU'LIN ( 'l'ROGI.ITAZOK&) JU!:ZU'LIN 

AMAJtYL ( GLIMJ!!ltl'IRIDB) • TOTAL DOtlATION O!' GLUCOPHAQJ!: 

6. Relevant tests/laboratory data 
mm: 

TU PATIENT JU!:!'U'SBD TO PROVIDE 

G. All manufacturers 
1. Contact olfice • name/address 
LOUISE LOVAS, B.S.N. 

BRIS'l'OL-llYJ!!RS SQUIBB 

WORLDWIDE SA1"J!!'1'Y ft SURVEILLANCE 

llAJ:L LOCATION D23-07 

P.O.BOX 4000 

PRINCJ:'l'ON,Nl!:W JlCllSEY 08543-4000 

4. Date ,_wd by m...ufacturer 

12/16/97 

6. If IND, protocol II 
HA 

7. Type o1 report 
(Cheek all that apply) 

5. 
(A}NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

D yes 

D yes 

5. Event abated after use 
stopped or dose reduced 

D yes D no ~ doesn1 
#1 apply 

doesn't 
D yes D no D apply 

8. Event reappeared -
reintroduction 

D yes D no ~ doesn1 
#1 apply 

D yes D no D ctoesni 
apply 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

D toraign 

D study 

D literature 

~ consumer 

D health 
professionai 

D user facility 

D company 
representa!Mo 

D distributor 

D other: 

D 5-day D 1 S-day 

0 10-day ~ periodic 

~ Initial D follow-up# 

8. Ad..,rse ewntblnn(s) 
CRA.MPS LBG 

7. Other relevant history, inctueling preexisting medical conditions 
mm: 

IDA 
Facsimile Form 3500A 

submission ol a report d"*S not constitute .,, 
admission that medical personnel, user IKUily, 
distributor, manufacturer or product caUMd or 
contributed to the event 

9. Mfr.report number 
M07'536 

~ . . . 
1. Name, address & phone number 

2. Health protessional? 

Dyes ~no 

3. Occupation 
CONSUMER 

4. Initial reporter also 
sent report to FDA 

Dyes D no ~ unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ -"'''""''JR~hlMti"" M074560 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 1 of 1 

- - - -- - ---~ - - - - -
A. Patient information 

···--~ 3. Sex 4. Weight 

[!] female lbs 

and.I or 

2. Outcomes attributed to -- event 
(check all that apply) 

D death 

Oma1e or 

D disability 

O c:ong&nital anomaly 

D life-threatening 

D hospitalization-initial or prolonged 
D r=:.re,:ie~t~7~~&:~g':i 
D other. 

3. Dahl of 
event 08/00/97 

4. Date of 
this repol1 01/21/98 

5. Describe event or probMtm 
CONSUHER REPORTED 'l'KAT B:IS 52-YJ:AR-OLD Wl:FB DEVELOPED 

ACBYCARDU., BZARTBU11N AHD DIZZDmSS WHILE TAJCnlG GLtrCOPBAG 

(ME'l'PORIUN Bet.) 500 MG BID POR TRl!!ATllDIT OP NON-IlllSt1LD1 

DEPl!:NDDl'l' DIABETES MELLITtrS. 'l'llE PATIDl'l' STARTED TAXDIG 

GLtrCOPHAGE D1 AtrGtJS'l', 1997; SINCE 'l'KAT TIM!: SHE HAS BEEN 

EXPERIENCING THE ABOVE EVElll"l'S. SHE HAS BEER TO THE 

!:Mlt!lGElll'CY ROOll TWO TIMES l"OR THESE sna>TOllS; THE PHYSICIAN 

DIAGNOSED AHXJ:E'l'Y AND DOES l!i10T CONSI:DER THE E'llDTS 

TED TO GLtrCOPBAGE T!IERAl'Y. A:D:DITIOHAL INPORMATIOlil' WAS 

QtrESTZD. 

6. Relevant tesisn.boralory data 
BVJl'l' RATE INCRl!:ASED 

08/00/97 

7. Other relevant history, including -xisting medical conditions 
01ilK 

IDA 
F*<:aimile Form 3SOOA 

Submission of a report - not ccnatitu\e an 
admission - medical personnel, ...... facility, 
distributor, manufacturer or product causad or 
contributed to the .,,.,,L 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPHAGE TABS 500 MG 

3. Therepyda!H 2. Dose, frequency & route used 

tl. 500 MG 11. 08/00/97-tJNX 
BID ORAL 

4. Diagnosis for use 
11. lil'ON-IlllSt1LIN-DEPl!:NDEN'l" :DIABETES 

6. Loi# 

11.m 
7. Exp.dahl 
tl. NI 

5. Event•- afblr use 
stopped or dose reduced 

D yes D no [!] doesn't 11 apply 

D D D doesn't 
yes no apply 

a. Event reappeared after 
reintroduction 

D yes D no [!]doesn't 

t-9-. ""N"'oc-,--------'----------111 apply 

l!i10T REPORTED D yes D no D doesn't 
apply 

10. Concomitant medical products 
M:ICRONASE 

LOVASTA'l'IN 

Vl!:RAPAMIL 

G. All manufacturers 
1. Contact office • name/address 
HEI:DE CONNJ:ll1G, S.S. 

BRISTOL-MYERS SQUIBB 

WORLI>WJ:DE SAPE'1'Y it S'O'RV!:ILLANCE 

MAJ:~ LOCATION D23-07 

P.O.BOX 4000 

l'RJ:NCETON,DW JERSEY 08543-4000 

4. Data received by rnanutacturw 
12/16/97 

6. If IND, protocol # 
NA 

7. Type of report 
(check all that apply) 

D 5-day D , 5-day 

D 10-day 1!J periOdic 

[!] Initial 0 follow-up# 

9. Mfr .report numi.... 
M074560 

1 Name, address & phone number 

tr SA 

5. 
(A)NOA# .ll:.3.ll 

IND# 

Pt.A# 

pre-1938 D yes 

OTC D yes product 

8. Adverse event hlrm(s) 
TACHYCARDIA 

DYSP!!PSIA 

DIZZINESS 

ANXIETY 

2. Phonenumber 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

[!:] consumer 

D health 
professtonar 

D user facility 

0 company 
representative 

D distributor 

D other. 

2. Health ptofesaional? 3. Occupetlon 4. Initial reporter also 
PA'l'IDl'l' 1 S !fOSBlWD sent report to FDA 

0 yes D no !!] unk 0 yes [!] no 
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~Bristol-Myers Squibb Company 
MED WA TC~ ""'""'"ti"' ·~•I"'''"" Mfr report# M074585 

TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. 00 Adverse event and/or 0 Product pr-.n 

2. OUtcomes ettributed to-...m 
(check all that apply) D disability 

D death O congenital anomaly 

0 life-threatening D~~=~=s::: 
D other. 0 hospitalization-initial or prolonged 

3. Dateol 
event 

5. Describe event or problem 

4. DMeal 
this report 01/21/98 

PHYSICIAN'S ASSISTAN'l' R!:PORTEJ:> VIA A BllIS'l'OL-llYZRS SQUIBa 

SALES R!:PR!:SDl'l'ATIVE, 'l'HAT TWO PA'l'IDl'l'S I>ZVZLOPZD PtlOl"Otllm 

FATIGUE WHILE TAKING GLUCOPBAQZ (ID!Tl"ORllDI' HCL). 'l'HIS 

ILE R!:PR!:SDl'l'S PATIDl'l' 12 OF 2. TBDAPY :DAUS WERE NOT 

•TD llAXIKtJM DOSE.• IT 

aEPORTEJ:> THAT '1'llE PATIDl'l' (AGE Am> GDU>Elt NOT SPECil"IltD) 

'l'HAT IT •WAS 11.UlD TO CD:'l' OU'l' OF BED.• 

WAS STOPPZD; TD PATIDl'l''S OU'l'COID: WAS 

aEPORTEJ:>. ADDITIONJU. DIFORllATION WAS aEQUESTEJ:>. CROSS 

llll!:FERE~CE CAR!:S FILE IM074514. 

6. Relevant testsnaboratory data 
mm: 

7. Other relevant history, including preexisting medical conditions 
mm: 

IDA 
F8CSimile Form 3SOOA 

Submission al• report does not conslltUbt en 
admission lh8I medical l*'Sonnel. ,,.., facility, 
distributor, manuflictu,.r or pt'Oduct C8UMd or 
contributed to the """"l 

C. Suspect rnedication(s) 

1. ......... 
#l. GLtl'COPBAGE TABS 

2. Dose, 1requency • route ~ 
tl. 

ORAL 

4, Diagnosis tor use 

tl. DIAllE'l'ES MELLI'l'tl'S 

6. LOI# 

tl. NI 
7, Exp.date 

fl. NI 

3. Ther8pydabts 

ll. NI 

5. Event abated -·use 
stopped or dose reduC6d 

0 yes 0 no 00 doesn't 
i1 apply 

D D D doesn't 
yes no apply 

8. Event reeppeared _, 
reintroduction 

0 yes 0 no 00 doesni 
~9-.~N~D~C~,----------------'------------------111 apply 

NOT UPOR'l'ED 0 yes 0 no 0 doesni 
apply 

1 o. Concomitant medical products 
um; 

G. All manufacturers 
1. Conl8cl office• ......... addNSS 
HEIDE c:tlllNINGB.S. 

BllIS'l'OL-MYl:ltS SQUl:BB 

WOltLDWIDE SJU'T1'Y & SmtV'I!:ILLAN'CE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

PRINCETON,lllZW JEJtSEY 08543-4000 

4. 0819 received by menuf8ctuntr 
12/04/97 

6. If IND, protoeol # 
NA 

7. Type al report 
(check all that apply) 

D 5-day D 15-day 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

ll::..lll 

D yes 

D yes 

0 1Q.day 00 periodic 

00 Initial O follow-up# 

8. Adverse event tenn(s) 
ASTHENl'.A 

9. Mfr.report number 
M07'585 

2. Phonenu.-
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

D consumer 

00 health 
professiOnal 

D user facility 

D company 
representallve 

D distribut0< 

D other. 

2. Healltt pralesSional? 3. Occupation 
PHYSICIAN'S ASSIST 
NT 

4. Initial repol1er also 
sent report to FDA 

00 yes 0 no Dyes 0 no @ unk 
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~Bristol-Myers Squibb Company 
MED WA TC~"'"'"'"""' • ._.""""'' M074596 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1 . IEJ Adverse event ancVor 

2. OUtcomes attributed to adverse event 
(check all that apply) D disability 

D death D congenital anomaly 

0 life-threatening 

D hOSpi1alization-initial or prolonged 
D reQuired intervention to prevent 

petmanent ompaumentlaamage 

D other. 

3. Daleo! 
.,,.,,t 12/10/97 

5. Describe ewnt or problem 

4. Daleo! 
this...pon 01/21/98 

72-nAlt·OLD MALE COKSOM£1t Jll!l'OR'l'EI> THAT D: D!:VELOP:&I:> 

ELEVATION IN BLOOD StJGAll WHILE TAJCIJl'Q GLtJCOPBAGIZ 

(MZ'1TORHIN HCL) 500 KG TID FOR 'l'R.l!:A'l'KDl'l' OF J)IJ>JIZ'1'ZS 

I'l'tJS. THZ PATIDl'l' STAR'l'EI> TAJCIJl'Q GILtJCOPBAGIZ OK 

DECZMBZR 10, 1997. AS SOON' AS HE STAR'l':&I:> 

DRtJG, HIS BLOOD StJGAll INCREASED 'l'O '1'HE RAHG!: OF 

'l'O 317 llGl/J)L. Bl!: WAS CONCOKITJW'l'LY TllDIC AN 

IBIO'l'IC (tlNSP!:CIFiltD). AS OF D!:CZllB!:R 17, 1997, TD 

!:V'Dl'1' IS 'O'NR!:SOLV!:D, ADDITIONAL DIFORllATION WAS RBQtJ!:S'l'!:D. 

6. Relevant testsllaboratory data 
FASTING BLOOD StJGAll 250-317 MG/DL 

12/10/97 

7. Other relevant history, ineluding -><isling medical conditions 
NOHE 

JFDA 
Facsimile Form 3SOOA 

SubmisSion of a report dCMtS not constilllte an 

Admission that medical personnel, UUf facility, 
distributor, manufacturer or product CllUMd or 
conlribuled to the event 

UF/Disl roport • 

C. Suspect med1cation(s) 

1. Name 
il. GLtJCOPBAGIZ TABS 500 JIG 

3. Therapy dales 2. Dose, frequency .. - used 
#1. 500 MG 

TID ORAL 
il. 12/10/97-tJN'Jt 
1 wnxs 

4. Diagnosis for use 
il. DIAB!:'l'!:S MELLI'l'tJS 

6. Loi# 

il. NI 
7. Exp.date 
11. NI 

5. Event """1ed atter use 
stopped or dose reduced 

D yes D no IEJ doesn·t 11 apply 

D D D
doesn·t 

yes no apply 

B. Event reappeared alter 
reintroduction 

D yes D no IEJ doesn't 
1-9-.-N-oc-.--------"----------111 apply 

N0'1' lU:POR'l'ED D yes D no D doesn't 
apply 

1 o. Concomilllnt medical products 
ANTIBIOTIC 

G. All manufacturers 

1. Conlllct office. -­
HZID!: Ct1NNING, B. S. 

BRIS'l'OL-MYl:RS SQtJIBB 

WOlU.J>WIJ>!: SA1"l:'1'Y IC StJRVZILLANC!: 

HAIL LOCATION J>23-07 

P.O.BOX 4000 

PRINC!:TON',HZW JERSEY 08543-4000 

4. Diiie recelwcl by ll'lllnUt.cturer 
12/17 /97 

6. If IND, protoeol I 
D 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PlA# 

pre-1936 

OTC 
prodtJet 

.2..0..:..llZ. 

D yes 

D yes 

2. -number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

IEJ consumer 

D health 

D 
D 
D 
D 

professional 

user facility 

oompany 
representative 

distributor 

Othe~ 

D 5-day D 15-day 

D 10-day 00 periodic 
8. Adverse event term(s) 
HYP!!RGLYCZM 

IEJ Initial 0 follow-up# 

9. Mfr.report nwnber 
11074596 

2. - profnsionat? 

Dyes IEJ no 

REACT AGGRAV 

3. Occupation 
CONStJll!:R 

4. Initial reponer also 
sent report to FDA 

Dyes D no IEJ unk 
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~Bristol-Myers Squibb Company 
MED WA Tc:EP7' '""'""'"""' """"' 

1~·- M074603 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 

2. OutCOIMS attribllled to adverse event 
(check all that apply) D disability 

D death O congenital anomaly 

0 life-threatening 

0 hospitali%ation4nitial or prolonged 
D ~e~V~a'l~~i&:= 
D other. 

3. Date of 
ltYent 12/00/97 

4. Date of 
this report 01/21/98 

5. Describe event or pn)bhtm 
62-YEA:R-OLI> MALI!: CONSUMER. R.EPOR'l'ED 'l'HAT HIS "SXIH 

SMELLJ:I> BAD, LI:ta: 'l'Jll: TABLl!!'l'S• WHILE TAltnlG QL'Cl'COPllAGE 

(Ml!:'l'POIUIIN KCL) POR '1'RJ!:ATKl!:N'l' OP NON-IHS'Cl'LIH Dl:PDIDD'l' 

DIABl:'l'ES lll:LLI'l'l7S. 'l'Jll: PATID1'r HAS Bl:l:N TAlCtNG GL'Cl'COPKAGI: 

POR APPROXIMA'l'ELY OD YJ!:AR; DAILY DOSE WAS NOT PROV.CDl:D. 

IN MID-DECJ:MJIER, 1997 (POR THE PAST 2 TO 3 DAYS), '1'KE 

PATID1'r NOTED THE ABOV1!: SY1llP'r<:IKS. 

1997, THE EVENT IS 'ONRESOLVED. 

AS OP Dl:CZMBER 18, 

6. Relevant i.stsllaboratory data 
mlK 

7. Other relevant history, including """'xisting medical conditions 
mlK 

IDA 
Facsimile Form 3SOOA 

Submission of a report does not conatitllte an 
admission that medical personnel, user facility, 
distributor, manufacturer or product cauMd or 
contribllled to the ltYenl 

C. Suspect medication(s) 

1. Name 
11. GL'Cl'COPKAGI: TABS 

2. Dose, frequency It route used 

11. 
ORAL 

4. Diagnosis for use 

UF/Dist report# 

3. Therapy dales 

11. mlK 
1 YEARS 

11. NON-INS'Cl'LIN-DEPENDEN'l' DIABl:'l'ES 

6. Lot# 

11. NI 
7. Exp.dale 

11. NI 

5. Event abated -ruse 
stopped or close radUctd 

0 yes 0 no l!:J doesn't 
11 apply 

D yes 0 no 0 doesn1 
apply 

8. Event re-arad -
reintroduction 

0 yes 0 no l!:J doesn1 1-9-. _N_DC_l _______ _. ________ -i 11 apply 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

1 o. Concomitant medical products 
TOLAZAJIIDE 

G. All manufacturers 
1. Contact office· -adc!resa 
HEIDE CtJNNING, B.S. 

BRISTOL-Krl!!RS SQ'Cl'IBB 

WORLI>Wl:DE SA!'E'rY « StJRVEILLWCE 

MAIL LOCATION D23•07 

P.o.:eox 4000 

PRINCJ:TON,NEW JERSEY 08543-4000 

4. Date recel...i by man~r 
12/18/97 

6. 11 .. D, ptOtocol t 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NDA # 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2.1!..:.ill. 

D yes 

D yes 

2. Phone number 
609-252-3737 

3. Report sou""' 
(check all that apply) 

D foreign 

D study 

D titerature 

l!:l consumer 

D health 
professional 

D user facility 

D company 
representative 

D cistributor 

D other. 

D 5-day D 15-day 

D 10-<1ay l!:J periodic 
8. Adverse event term(s) 
BODY ODOR 

l!:J 1nitial 0 follow-up# 

9. Mft ...-port number 
M074603 

1 NM>e. acldress It Dhone number 

2. Health professionat? 

0 yes l!:] no 

3. Occupation 
CONSUMER 

4. Initial r.portar also 
sent report to FDA 

Dyes 0 no l!:] unk 
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~Bristol-Myers Squibb Company 
MED w A re-IF'""'"""'""""""'"'';"" M074617 

TI-IE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

ancilor 0 Product problem 

2. OUtcomes llllributed to edverse event 
(check an that apply) D disability 

D death O congenital anomaly 

0 Ille-threatening 

0 hospitalization-initial or pro!Onged 
0 ~~~~ir=~A~m;: 
0 other. 

3. Date of 
event 11/15/97 

4. Date of 
this l'llport 01/21/98 

5. Describe event or problem 
29-~-0LD MALE CONstlMltR REPORTED 'l'llAT BE DEVELOPED 

KAXR LOSS WHILE TAXING GLOCOPl!AGE (ME'l'l'OJIK?N BCL) 500 

G BID J.l'OR TRll'l'MEN'l' OF DIABETES llSLLITOS. EXACT 'l'BERAPY 

PROVJ:D!:D; TBERAPY DtJJUl.TIOH WAS :REPORTED 

OH lllOVEHBER 15, 1997, TBE PA'l':Il!:lllT 

BE NOTED THERE :IS NO 

PAT'l'EllN (EQUAL AMOtlN'l' OF LOSS l'ROM CHEST :Alm 

). BB STATED THAT BE BAD NO DIETARY OR llEI>ICATIOH 

CEANGES (NOT TAX:ING ANY COHCOMI'1'AN'l' I>llOGS). AS OF 

DECJ:HBER 17, 1997, '1'BB l:VDl'1' IS ONIU!:SOLVEil. 

6. Relevant les1sllabomory data 
om: 

7. Other "'levant history, including P"'9Xisting medical conditions 
om: 

IDA 
Facsimile Form 3500A 

Submission of a l'llport does not constitute an 

admission lh8t medical personnel, user facility, 
distributor, manutactu"'r or product cauMd ot 
conbibuted to the event 

UF/Dist report t 

C. Suspect med1cation(s) 

1.N-
11. GLOCOP!!AGE TABS 500 MG 

3. Therapy datas 2. Dose, frequency & route used 
#1. 500 MG 

BID ORAL 
11. 00/00/97-om: 
2 HON'l'BS 

4. Diagnosis for use 

11. DZAB!tTES llSLLITOS 

6. Lot# 
#1.N:I 

7. Exp.date 
11.m 

5. Event abated after use 
stopped or dose ~uced 

0 yes 0 no ~ doesn1 
11 apply 

0 yes 0 no 0 doesn't 
apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no ~ doesn1 
~9-.-N-D_C_• ______________ _.. ________________ --ill apply 

NOT REPOR'l'EI> 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
NONE 

G. All manufacturers 
1. Conl8cl otflce • name/address 
BEIDE c:tmNING, B.S. 

BRISTOL-llYERS SQUIBB 

WOR.LJ:>WIDE SAFE'l'Y • StJJlVEILLAHCE 

KlUL LOCA'1'IOH D23-07 

P.O.BOX 4000 

PRINCJ:'l'OH,NEW Jl!:1lSEY 08543-4000 

4. Date recelftd by tn811Ufactuntr 
12/17197 

6. II IND, protocol # 

NA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre·1938 

OTC 
product 

.li:lll 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(check all that appiy) 

0 foreign 

0 study 

0 literature 

00 consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 <:istributor 

0 other. 

0 5-day 0 l 5-day 

0 1Q-day ~ periOdic 

B. Adverse event tenn(s) 
ALOPEC:IA 

~ Initial 0 follow-op# 

9. Mir.~ number 
lil07'617 

1 Name. address & Dhone nutnbftr 

2. HMlth professional? 

0 yes ~no 

3. OC<:upation 
CONSOMER 

4. Initial reporter also 
sent "'port to FDA 

Dyes 0 no ~ unk 
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Mfr report# M074620 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. Outc:orr.s attributed to adverse event 
(check all that apply) 

0 death 

0 disability 

O congenital anomaly 

0 life-threatening 

0 hospitalization~nitial or prolonged 
0 reouired interval)tion to Drevent 

petmanent unpairment/oamage 

O other. 

3. Date of 
event 

4. Date of 
this report 01/21/98 

5. Describe event or problem 
53•YJ:Aa•OLD l'DIA:t.E CONS'CJKEJt Rl!:l'Olt'l'EI> 'l'BA'l' SD DZVZLOPED 

BRJ:AS'l' mlGOllGDIDIT JUID VAGIKAL SPO'l"l'DIQ WHILE '1'.AltDIG 

GI.lJCOPJIAGE (Ml!:'l'!'ORMDI RCI.) 500 lllG BID FOil 'l'Rl!:A'l'lllDl'l' OF 

DIABE'l'SS lllEI.I.I'l'lJS. '1'D PA'l'IElll'l' S'l'All'l'l:D '1'.AltDIG GI.lJCOPRAGE 

(EXAC'l' DA'l'E tlNICNOWN) Am> AF'1'Ell 3 '1'0 4 DAYS, SD 

EXPERIDICED BllEAS'l' ENGOllGElllDIT (AI.SO AIT.EC'l'DIG REJt llIPPI.ES 

ICR WE1Ut •nu•) . sm: S'l'OPPED GI.lJCOPRAGE FOil 

PllOXDIA'l'EI.T om WED:, Am> '1'Rl!: snlP'1'0lll Rl!:SOI.WI>. SU 

Rl!:S'l'All'l'EI> GI.lJCOPRAGE, JUID '1'RER DEVZI.OPED VAGIKAI. SPO'l"l'ING. 

sm: CON'l'AC'l'EI> Dll PRrSic?AH, WBO ADVISll:J:> m 'l'BA'l' '1'Rl!: 

m 
0 CON'l'Dl'IJE GI.lJCOPRAGE A'l' A I.OWEll l>OSE (500 lllG QD). llO 

F't1ll'1'REJt Dl!:'l'AILS WE1Ut llEPOll'l'l:D • 

6. Relevant 189--.,tory data 
mut 

7. Other ntleyant history, including -xisling medical conditions 
mut 

IDA 
Facsimile Form 3500A 

SUbrnission of a report does not consliluta "" 
admission that medical personnel, user lacllity, 
distributor, manufacturer or product - or 
contributed to the wenL 

Uf/ isl report# 

C. Suspect medicat1on(s) 

1. Name 
tl. GI.lJCOPRAGE 'l'ABS 500 lllG 

2. Dose, frequency & l'OUUI used 
11. 500 MG 

3. Therapy dates 
11. mut 

BID OllAI. CON'l'IWIHG 3-4 X>ATS 

4. Di11gnosis for use 

tl. DIABl!:'l'ZS lllEI.I.I'l'lJS 

6. Lot# 
11. HI 

7. Exp.date 
11. HI 

5. Event abated -ruse 
stopped or dose reduCid 

[!] yes 0 no 0 doesn't 
11 apply 

O yesQno o:~·i 

8. Event reappured after 
reintroduction 

0 yes 0 no [!]doesn't 
~9-.~N~DC--,--------------~----------------1#1 apply 

ll0'1' Rl!:PO:ll'l'EI> 0 yes 0 no 0 doesn1 
apply 

10. Concornii.nt medical products 
mut 

G. All manufacturers 
1. Contact office • IWNl8ddress 
Rl!:IDE cmm?NG, B.S. 

BJlIS'l'OI.•llYERS SQUIBB 

WORLDWIDE SAFl!:'l'Y Ii: SlJllVEII.I.AHCE 

llAII. I.OCA'l'ION D23·07 

P.O.BOX 4000 

PllilllC!l'l'OH,llD!:W JEllStt 08543-4000 

4. om recel- by lllllllUtaC!urer 
12/18/97 

6. If IND, protocol I 
NI'. 

7. Type of report 
(cheek all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

ll::J.ll 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

0 foreign 

0 study 

0 llteniture 

[!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

0 5-day 0 15-day 

0 1 O-day [!] periodic 

[!] Initial 0 fottow-up# 

B. Adverse event tenn(s) 
BRJ!:AST ENGORGE 

9. Mfr.report number 
M074620 

2. ~ ptofMsional? 

0 yes [!]no 

lilE'l'RO:ll:llRAGIA 

3. Occupation 
COll1SUlllER 

4. Initial 1'9p011er also 
sent report to FDA 

Dyes 0 no [!] unk 
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1. I!:] Adverse event and/or 0 Product~ 
2. OutcomeS attributed to.,...,.. event 

(Check all that apply) 0 disability 

0 death O congenital anomaly 

0 life-threatening 

0 hOSpitalization-initial or prolonged 
0 reQUired intervention to prevent 

petmanent lmpairmenV<lamage 

0 other. 

3. o.te of 
-t 07/00/97 

4. Date ol 
lhiareport 01/21/98 

5. Describe event or problem 
75-n:AJl-OLl> 1'EMALl!: '.REPO:ltTEl> 'l'KAT SHE l>EVZLOPEI> ALOPl:CIA 

ILi: TAltING GLUCOPBAGI: (lll:'l'FORICDt BCL) 500 llG Ql> 1"01t 

'l'ID:N'1' OF NON-INSULIN l>EPl!:Nl>ll::NT l>IAB!:'l'l:S llELLITUS. Tm: 

PATill::NT STA:lt'l'El> TAltING GLUCOPBAGE IN JONZ, 1997; SHE WAS 

TAltnJG ANY CONCOllITANT l>ltUGS. IN JULY, 1997 SKI!: 

AS OF l>l:Cl!:llBl:Jl 18, 1997, Tm: 

Pl:CIA IS tlHIUCSOLVl:D. 

6. Relevant lestlllaboratory data 
om; 

7. Other ralevant history, lnchlding preexisting medical conditions 
om; 

lFDA 
Facsimile Form 3500A 

Submission of • report does not constitute an 
admission that medical personnel, user facility, 
dis1ributor, rnanulacturer or product caused or 
contributed to Iha event. 

C. Suspect med1cation(s) 

1. Name 
11. GLUCOPBAGE TABS 500 MG 

3. Therapy dates 2. 0-, frequency A route uMCI 
11. 500 llG 11. 06/00/97-0Nlt 

Ql> ORAL 

4. Diagnosis for use 

11. NON-DilSULIN-l>EPl!:Nl>ll::N'l" l>IA.U:'l'ES 

6. Lot# 
11. NJ: 

7. Exp.data 

11. NJ: 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no l!:J doesn't 
U apply 

0 0 O doesn'J 
yes no apply 

8. Event ra_.,..i atter 
reintroduction 

0 yes 0 no l!:J doesn't 
1-9:-.-:N""oc=-#:----------'---------tu apply 

NOT JU:PO'.R'l'EI> 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medic.I produelS 
NONE 

G. All manufacturers 
1. Contact ollk:e • nameladdrass 
Bl:Il>I: ctlNNDl'G, B • S • 

ldlISTOL-llYDS SQUIBB 

WO:RLDW:rl>E SAJ'E'l'Y '° SU'.RVl!!ILLANCI: 

llAl:L LOCATION 1>23-07 

P.o.:aox 'ooo 
PltDICJl'l'ON,JllEW JDSrr 085,3-4000 

4. o.te received by ......ut.cturer 
12/18/97 

6. If IND, protocol # 
NA 

7. Type of report 
(cheel< all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2..Q.:.lll 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(Check all that apply) 

0 to reign 

0 study 

D ~tereture 

I!:] consumer 

0 health 
professional 

0 user facility 

D company 
representative 

0 distributor 

D other. 

D 5-day 0 15-day 

0 1~ I!:] periodic 
8. Adverse event term(s) 
ALOPECIA 

l!:J Initial 0 follow-<ip# 

9. Mir .report numbllr 
11074623 

2. Health ptolessionat? 

D yes I!:] no 

3. Occupation 
CON'SOM!:Jt 

4. Initial reporter also 
sent raport to FDA 

D yes 0 no !Kl unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1 . Patient Identifier 

1. and/or 

2. Out- llltributed to --event 
(check all that apply) 0 disability 

0 death 

0 6te-lhreatenlng 

0 hospitalization4nitial or prOlonged 

3. Daleo! 
event 12/00/97 

5. Describe •vent or problem 

O congenital anomaly 

0 reQuired intar11•ntion to prevent 
patmanent 1mpa1rmenVoamage 

0 other. 

4. Dalllof 
this report 01/21/98 

65-Y&AR.-OLD lllALJ!: COHS'011BR RDOR'rSD 'l'BAT Bl!: ZXPEIUZllCZD 

DISORIZNTATIOH, AND COMPLAINED THAT 

PRODUCT WAS IHZF!'BCTIVE WHILE TA!CIHG GLUCOPHAGI: 

500 MG BID FOR TRl:ATllENT OF HOH-IHStJLIH 

l!!l'DIDZNT DIABl!!TZS llELL::tTtJS. THE l'ATIZNT START!:D TA!CIHG 

THAN ONE Y&AR. AGO. Bl!: HAD Bl!!D1 

CONTROL ::tH THE R1JllQI!! 

IN DECEIO!ltR, 1997, BE NOTED THAT Bl!: 

TABLl!!'l' DOLE IN THE STOOL. AS m: 
A CDMISTRT BAClalOtlHD, Bl!: ATTEMPTED TO DISSOLVE Tm: 

ABLl!!'1' BOTH ::tH AH ACID SOLUTION AND IN WATER, AND Bl!: 

'l'BAT THE TABLl!!'l' DID NOT DISSOLVE. BIS GLUCOSE 

S BECAXI: l!!Ll:VA'rSD AT 246 MG/DL. m: ALSO BECAM1!! 

Il!!HTLT DISORIDl'l'ED AND HAD SOHi!: SLtlJ!Rl!!D SPD!CB. 

LOT HUllBl!!R FOR THIS GLtJCOPBAGE PRESCRIPTION WAS 

ltJ!iDOMllt TO Tm: REPORTER. Bl!: Rl!!Ttl10IED THE GLUCOPHAGI!! TO 

6. Relevant tesbllabonrtoty d8ta 
Sl!!Rt!M GLUCOSE 75-100 MG/DL 

00/00/97 
Sl!!Rt!M GLUCOSE 246 MG/DL 

12/00/97 
Sl!!RtJM GLUCOSE 75-100 MG/DL 

12/00/97 

7. Other ...tevant hlstoty, including prMxisling medical conditions 
BTPl!!RTl!!HSION 

JFDA 
Facsimile Form 3500A 

Submission of a report does not constitute an 
admission that medical personnel, user hlcllity, 
distributor, manufacturer or product cauMd or 
contributed to the evenl 

UF/Dislreport• 

C. Suspect medicat1on(s) 

1. Name 
11. GLUCOPBAGI!! TABS 500 MG 

2. Dose, frequency & route -
11. 500 MG 

3. Therapy elates 

11. om: 
BID ORAL CONTINUING >l TEARS 

4. Diagnosis for use 

11. HON-IHStJLIH-Dl!!l'DIDl!!HT DIABl!!Tl!!S 

6. Lott 

11. NI 
7. Exp.date 
11. NI 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no !!:) doesn't 
11 apply 

0 yes 0 no 0 doesn't 
apply 

a. Event reappeared after 
reintroduction 

0 yes 0 no !!:) doesn't 1-9-.-N""DC_# _______ _.. ________ -lil apply 

NOT Rl!!POJtTl!!D 0 yes 0 no 0 doesn't 
apply 

10. Concomitant -dical products 
ATENOLOL 

ACCtJPRIL 

GLUCOTROL 

BYtlROCBLOROTHIAZIDE 

G. All manufacturers 
1. Contsct omc.. 11811'MO'addrsss 
LOUISE LOVAS, B.S.N. 

BllISTOL•llTl!!RS SQUIBB 

WOlll.DWIDE SA1"l!!TY lo S'OJlVZILLANCI!! 

MAIL LOCATION D23-07 

P.o.:aox 4000 

PRIHCl!!TOH,Hl!!W Jl!!RSl!!T 08543•4000 

4. Dlllll -.ived by rnanufKturer 
12/19/97 

6. It IND, protocOI I 
ID. 

7. Type 04 report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

0 yes 

D yes 

2. PhOMnu-
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 Study 

0 Hterature 

!!:) consumer 

0 health 
protessiOnal 

0 user facility 

D company 
representative 

0 distributor 

D olher. 

D 5-day 0 15-day 

0 10-day !!:) park>dic 
8. AdvenMt event term(s) 
NO DRUG EFFECT 

!!:) Initial 0 follow-up# 

9. Mfr.report number 
M074644 

SPl!!ECB DIS 

CONFOS 

3. Occupation 
COHStJMER 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no !!:) unk 
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Page 2 of 2 
- ------ - - - - - - - - -

A. Patient information 

1. Patient Identifier 2. Ageattilfte 3. Sex 4. Weight 
of event Qfemate 

or 

Qma1e 
or 

Dale 

In confidence of birth: 

B. Adverse event or product problem 

1. 0 Adverse event ancilor 0 Product problem 

2. Outcomes -'buted to 8dverse event 
(cheek all that apply) 

D death 

0 life-threatening 

0 hospitalization4nitial or prolonged 

D disability 

O congenital anomaly 

o ~~~.~1r~=.i~s.:~91l o other. 

tbs 

kgs 

C. Suspect medication(s) 

1. NmM 

2. Dose, ~ncy & route used 

4. Diagnosis for "*" 

M074644 

3. ~dates 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 doesn1 
apply 

6. Lot. 7. Exp.date D yes 0 no 0 doesn't 
apply 

3. Dale of 
event 

5. Describe event or problem 

4. Date of 
this report 

PHAlU&ACY, um WAS GIVDI A NZW PRESCIP'l'ION. BE 

lt1> '1'HE NZW TABLETS IN BO'l'B ACID um WA'l'J:R SOLO'l'IONS, 

N0'1'BD 'l'BAT '1'HE lllEW TABLET DISSOLVED UADILY. BIS 

GLUCOSE LEVELS HAVE ALSO R!:'1'0'lWED TO BASELINE um BE BAD 

l"Ol't.'l'Bl!:R SLtraRED SPEECH OR DISORl:EN'l'ATION. BIS 

ICAL BIS'l'OllY IN'CLODltl> BYPD'l'ENSION. ADDITIOlllll. 

IXP'ORllATION BAS BEEN lll:Qt7ES'1'ED. caoss llBl'EllDICZ PaoDt7CT 

COMPLAilll'l' 123663. 

6. Relevant tests/laboratory data 

7. Other ,.levant history, including "'"ldsting medical conditions 

lFDA 
Facsimile Form 3SOOA 

SUb<Aission of a report does not constitute an 
8drnission Illa! medical personnel, user facility, 
distributor, manufacturer or product ..,....d or 
conbibuted to Ille evenl 

9. NDCI 

10. Cancomilllnt medical prodLICIS 

G. All manufacturers 
1. Conblet office • Nll!Wllddress 

6. If IND, protoeol I 

7. Type of report 
(check au that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 0 yes 

OTC 0 yes product 

8. Event reappeared after 
reintroduction 

0 yes 0 no 0 doesn1 
apply 

0 yes 0 no 0 doesn't 
apply 

3. Report source 
(cheek all that apply) 

D foreign 

D study 

D literaturo 

D consumer 

D health 
professional 

D user facility 

0 company 
representative 

D distributor 

D other. 

D 5-day D 15-dav 

O 1o-oav D periodic 
8. Adverse event term(s) 

0 Initial 0 follow-up# 

E. Initial reporter 
1. N811'16, 8ddress & phone number 

2.Health~? 3. Occupation 

Dyes Ono 

4. Initial re-1er also 
sent report lo FDA 

Dyes 0 no 0 unk 
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TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or 0 Product problem 

2. OUtcomes llltributed to adverse ...... 1 
(check all that apply) 

0 death 

0 life-threatening 

0 hospltalization4nitial or prolonged 

3. Dallof 
event m: 

D disability 

O congenital anomaly 

D =~tt~~a~~~~&:~G.l 
D other: 

4. Date of 
this report 01/21/98 

UF /Dist report # 

C. Suspect med1cation(s) 

1.Name 
#1. GLtl'COPHAGE TABS 850 lllG 

2. Dose, frequency • route used 
#1. 850 lllG 

OD ORAL 

4. Diagnosis for use 

3. Therapy dates 
#1. UNK 
1 YEARS 

#1. NON-INSOI.IN-DEPEISIDl!:N'l' DIABETES 

6. Lot# 
#1.NI 

7. Exp.date 
#1.NI 

5. Event abated after use 
stopped or dose raduc.d 

IKJ yes D no D doesn't 
11 apply 

doesn't D yesOno Dapply 

6. Event reappeared after 
reintroduction 

1---------------'--------------l l-_,.,=--------'---------l IKJ yes D no D doesn't 
5. Describuvent or problem 9. NOC 1 11 apply 

64-YDlt-OLD MALE CONstlMZ!l IUtPOR'l'ED THAT KE D'EVZLOPEI> N0'1' REPORTED D yes D no D doesn't 
CHJ:llG or TKE BOlilES WHJ:LE TAKING GLl7COPHAGE (llE'lTOIUttN apply 

HCL) 850 lllG Oil FOR 'l'RJ:ATlllDl'l' OF NON-INSl7Ll:N DEPEISIDl!:N'l' 

DL\BE'l'ES 111El.Ll:'1'17S. '1'Hlt PATID'l' HAS BEEN TAKDIG 

GLl7COPHAGE ON AND 01'1" FOR THE PAST YEAR. SINCE STAR'l'DIG 

THE l>RUG, 'l'KE PATJ:D'l' HAS BEEN EXPJl:tUENCING '1'Hlt 

HIS lllE:Dl:CAL HIS'.l'ORT DICL171>Ell BYPll:RTENSJ:ON 

l:RRJ:Gl7LAR HEARTBEAT. WHDl' KE S'l'OPS GLl7COPHAGE 'l'HERAPT, 

BODY ACHES RESOLVE, ANll WHDl' KE RES17111ES GLl7COPHAGE, 'l'KE 

sY1IP'1'0llS REAPPEAR. AS or DECEMBER 19, 1997, THE EVD1'1' 

IS umtJl:SOLVEtJ. ADDITIOHAL l:NFORlllA'l'l:OH WAS RE017ES'l'El>. 

6. Relevant tas1s11a1borMor data 
UNK 

7. Other r91evant history, including -xlsting medical conditions 
HYPERTENSION 

IRRJ!:<mt.All l!EAJtTBEAT 

IDA 
Facsimi .. Form 3SOOA 

Subtnisaion of • report does not constitute an 

admission that medical personnel, user facility, 
distributor, manu!Kturer or product caused or 
contributed to the wenL 

. 10. Concomilant medical products 
A'l'ENOLOL 

AlllARn. 

PROBJIN'l'HINE 

'1'E'l'RAC'TCLDIE 

G. All manufacturers 
1. Cont.ct office. ruomeladdr99$ 
KEJ:DE CllRNING, B. S. 

Blll:S'.l'OL-lf!'DS SOtnBB 

WORLDWI:l>E SAn'l'Y A StlRVZJ::t.LANCE 

llAl:L LOCATJ:ON D23-07 

P.O.BOX 4000 

P1Uli1c:E'1'0N,m:w .n:asn 08543-4000 

4. Dlllit ,...._by INll\ufacturer 
12/19/97 

6. It IND, protocol # 
:m. 

7. Type of report 
(Check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

ll::lll 

D yes 

D yes 

2. Phonen-
609-252-3737 

3. Report SOUl'C<I 
(check all that apply) 

D foreign 

D study 

0 Dterature 

IKJ consumer 

D health 
professional 

0 user facility 

D company 
representative 

0 distributor 

0 other. 

0 5-day D 1 way 

D 1 Cklay 1KJ periodic 
B. Adverse went term(s) 

PAJ:N BONE 

IKJ Initial 0 follow-up# 

9. Mir .report number 
11107'658 

1. Name, IMldrMs & phone nurnbe< 

2. HeMth professional? 

0 yes [I no 

3. Occupation 
CONSUMER 

4. Initial 19porter lllso 
sent report to FDA 

Dyes D no IKJ unk 
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TiiE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and.I or 

2. Outcomes attributed to adverse event 
(check all that apply) 0 diSability 

0 death D congenital anomaly 

0 life-threatening 

0 hoSpitalizatlon-initial or prolonged 
0 reQUired intervention to prevent 

petmanent 1mpa11menUoamage 

0 other. 

3. Dlte Of 
event 

5. Describe event or problem 

4. Diie of 
this report 01/21/98 

71-TZAll-OLD KALE CONStJlllll:l\ UPORTED THAT Bl! DEVELOPED 

IJUUIBJ:A WHILE TAltING GLUCOPBAGE (METFOR.llDI' BCL) 850 JIG 

QD FOR TRZA'l'llDT OF DIABl!:'l'ES lll!:LLI'l'tJS. EXACT TBl!R.APY 

DATES WDE NOT PROV:IDED; TBl!1tAPY OORATJ:OH WAS UPORTED AS 

SIX JIOWl'HS. NO FUR.TBJ!R. DETAILS WDE REPORTED. 

6. ReleYlllt tests/laboratory data 
um: 

7. Other relevant hlStory, including preexisting medical conditions 
um: 

JFDA 
Facsimile Form 3SOOA 

Submission of • report does not constitute an 
admission that medical personMI, user hleility, 
disbibutor, -nuhlcturer or product caused or 
contributed to lhe evenL 

U /Dist report# 

C. Suspect med1cation(s) 

1.-
tl. GLUCOPBAGE TABS 850 MG 

2. Dose, frequency & route UMd 
tl. 

3. Therapy dates 
11. tlNX 

ORAL 6 MONTHS 

4. 0!9gnosis for use 
tl. DIABETZS 1111:1:.LITUS 

6. Lot# 
11. NI 

7. Exp.date 
11.m 

9. NOC t 
NOT REPORTED 

10. Concomitant medical products 
om: 

G. All manufacturers 
1. Conlllct office • ........,addnlSS 
LOUISE LOVAS, B.S.N. 

BRISTOL-JIYER.S SQUIBB 

WORLJ:JlfIDE SA!'ETY Ii SURVJ:IL?.mCE 

KA:z:L LOCATION D23-07 

P.O.BOX 4000 

PR.DlCl:'l'ON,l!'IZW JBR.SEY 08543-4000 

4. Date received by .....,utaclu!V 
12/19/97 

6. II IND, protocol# 
ID. 

7. Type Of report 
(check all that apply) 

5. 
(A)NOA # 

INO# 

PLA# 

pre-1938 

OTC 
product 

.2.l2=.lll 

0 yes 

0 yes 

5. Event abated 1fter use 
stopped or dose reduced 

D yes D no !!] doesn't 
#1 apply 

0 yes D no 0 doesn't 
apply 

8. Event reappeared _, 
reintroduction 

doesn't O yes Qno !!] 
#1 apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 
609-252-3737 

3. Reportsoun:e 
(check all that apply) 

0 foreign 

0 study 

0 literature 

!!] consumer 

0 
0 

health 
professional 

usarfacillty 

0 company 
representative 

0 distributor 

0 other. 

0 5-<iay 0 15-<iay 

0 1 Cl-day !!:] periodic 

!!:] Initial 0 follow·up# 

8. Adverse event term(s) 
DIA.RltBJ!A 

9. Mfr.report number 
Jl07'668 

2. Helllh protasiONll? 

0 yes !!] no 

3. Occupation 
CONSt!MER 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no !!] unk 
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1. 00 Adverse event and/or 

2. Outcomes attributed to advelSe event 
(check all that apply) 

D c1eath 

D disability 

O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D reQulred ini,rvel)lion to prevent 

petmanent ompairment/<lamage 

3. Oalieof 
event 07100/97 

s. Describe event or problem 

D other. 

4. o.te of 
this report 01/21/98 

74-nll-OLD 1"J:MALI: CONSlJHZR REPORTED '.rJIA'l' SB!: DE'llELOPl!:D 

lllG 

BID FOR 'l'Rl!:A'1'1111!:N'1' OF DllBl!:'l'l!:S lll!:LLI'l'US. '1'BI!: PA'l'IDl'l' 

S'l'All'l'l!:D TAXING GLOCOPB.11.GE IN .11.PPROXIlllA'l'ELY JO'LY, 1997; 

om: Wl!:l!:K, sm: DE'llELOPl!:D Tm: ABOVE SYlllP'l'Olll. Rl!:R 

IHCLODl!:D ALLl!:RGY '1'0 CODl!::tm. '1'BI!: 

Pl!:RSIS'l'l!:D FOR l"IVI!: lllON'l'HS I »ZD AS 01" 

1997 sm: BAS BAD NO Rl!:Lil!:l". sm: WAS 

'l'AXIHG GLYBORIDI!:. NO l"OR'1'Rl!:R Dl!:'l'AILS Wl!:ltE 

6. ReleV8nttes~ory data 
1JNlt 

7. Other relevant history, including preexisting medical conditions 
ALLl!:RGY CODEINE 

JFDA 
Facaimile Form 3SOOA 

Submission of a report does not constitute an 

8drnission that medical personnel, llMr hlcillty, 
distributor, manutacturer or product cauMd or 
contributed to the evenl 

U /Dist report• 

C. Suspect medication(s) 

1.Name 
11. GLO'COPJ!AGI!: 'l'ABS 500 lllG 

3. Therapy dates 2. Doee, hquency & route UMCI 
tl. 500 lllG 

BID OR.11.1. 
11. 07/00/97-0NX 
5 MON'l'KS 

4. Diagnosis for use 

11 • DIABl!:'l'l!:S lll!:LL:ci'tl'S 

6. Lot# 
11. NI 

7. Exp.date 
#1. NI 

5. Event abatecf after use 
stopped or dose reduced 

0 yes 0 no 00 doesn't 
11 apply 

D yes 0 no 0 doesn't 
apply 

B. Event reappeared llfler 
reintroduction 

0 yes 0 no 00 doesn't 
~9-.~N~DC--#---------------"------------------111 apply 

N0'1' U:POR'l'l!:D 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
GLYBORIDI!: 

G. All manufacturers 
1. Contact office·_ ... _ 
DIDI!: ctmlllING I B • s . 

BRIS'l'OL-lllYl!:RS SQO'IBB 

WORLDWl:DI!: SAFl!:TY Ii Stl'RV!:ILLANCI!: 

llOJ:L LOCA'l'ION D23-07 

P.O.BOX 4000 

PllIJICl!:'l'ON,lllEW Jl!:llSl!:Y 08543-4000 

4. Diiie NCeived by manufactutwr 
12/19/97 

6. II IND, protocol t 
ml. 

7. Type of report 
(Chad< all ttiat apply) 

s. 
(A)NDA # 

IND# 

PLA# 

pre-1938 

OTC 
prOduct 

ll=.lll 

D yes 

D yes 

2. Phone number 

609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D stUdy 

D ffterature 

00 consumer 

D health 
professional 

D user facility 

D company 
representative 

D clistribUtor 

D other. 

D 5-day D , 5-day 

D io-<tay 00 periodic 
8. Adverse event tenl'l(s) 
DIAllltBXA 

[!] Initial 0 follow-up# 

9. Mfr .report number 
11107'688 

2. Health profnsional? 

0 yes [!]no 

3. Occupation 
CONstlMl!:R 

4. Initial 1'9p011er also 
sent report to FDA 

0 yes 0 no [!] unk 
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Mfr report# M074696 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. Outcomes attributed to lldverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 lite-threatening 

0 hospitalization-initial or prolonged 
0 =.:i·~.~O:,l&g~g:: 
O other. 

3. 0.111 of 
event 

5. 

m: 4. DMeof 
this report 01/21/98 

AGE H0'1' SPECIFIJ:l), Jllll>Ol\'l'ED 'l'BAT 

SHE :DJ:VEx.Ol'J:l) MtrSCI.E ACH!:S WHILE TllIHQ G1Lt1COPllAQE 

ltXACT '1'BEllAPY DATES WDJ: H0'1' 

l'ROVII>J:l); THERAPY I>t!RATIOH WAS UPOR'l'ED AS 2 WEl!::KS. 

I>ITIONAL INFORMATION HAS Bl!:DI REQtJES'l'J:l). 

6. Relevant tests/laboratory data 
om: 

7. Other relevant history, including preexisting medical conditions 
om: 

JFDA 
Facsimile Form 3SOOA 

Submission of a report does not~.., 
admission that rnedlc:al pel"SOnnel, ,_,facility, 
distributor, manuhlcturw or product taUMcl or 
contribut9d to the event. 

C. Suspect medication(s) 

1.N-
11. GLt1COPHAGE TABS 500 NG 

2. Dose, 1req....,cy & roubl UMd 
11. 500 MG 

BII> ORAL 

4. Diagnosis for use 

11. DIABETES KELLITUS 

s. Lou 
11. m: 

7. Exp.dale 
11. NI 

3. Therapy dales 
11. om: 
2 WEEKS 

5. Event abated aflllr use 
stopped or dose reduced 

0 yes 0 no [!] doesn1 
11 apply 

0 yes 0 no 0 doesn't 
apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no [!]doesn't 
1-9-.-N""DC..,,....t-------__.---------111 apply 

H0'1' Ul'OllTEI> 0 yes 0 no 0 doesn't 
apply 

1 O. Concomitant medical products 
CAPO'l'!:H 

GIL YBURII>E 

G All manufacturers 
1. Contact ollice • namalllddrus 
LOUISE LOVAS, B.S.N. 

BllIS'l'OL-NYDS SQUIBB 

WORLDtn:I>E SAFETY " StlRVEILLANCE 

NAIL LOCATION I>23-07 

P.O.BOX 4000 

l'Rll1ClC'l'ON,Nl!:W JERSJ:Y 08543-4000 

4. Data -- by m.nulacturer 
12/22/97 

6. If IND, protocol t 
NA 

7. Type of report 
(chack an that apply) 

0 5-day 0 15-day 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

ll:.1ll. 

0 yes 

0 yes 

2. Phonenumber 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 titerature 

[!] consumer 

0 heatth 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

0 1o-day [!] periOdie 

[!] Initial O follow-up# 

8. Adverse event lllrm(s) 
MYALGIA 

9. Mfr.report number 
115074696 

1. N-•. •ddress & phone number 

2, Health professional? 

0 yes [!]no 

3. Occupation 
CONSUME:R 

4. Initial repor1er also 
sent report to FDA 

0 yes 0 no [!] uni< 
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In confidence ... 
1. [!] Adverse event and/or 

2. OutCOIMS attributed to adverse •vent 
(cheek all that apply) 0 disabitily 

0 death 0 congenital anomaly 

0 life-threatening 

0 hospitali2ation-initiat or prolonged 
0 =-"'ril.~'f~~rii=~ 
0 othe~ 

3. Dal8of .,,...., 12/30/97 
4. Dateol 

this report 01/21/98 

5. Describe event or problem 
65-n:Alt-OLD MALE CONstlMER RltPOll'l'BD 'l'RA'l' HE DEVELOPED 

SBOllTID:SS OF BllZA'l'B AJllI> IllREGUI.ll m:All'l'BU'l'S WHILE 'l'AXDIG 

GLOCOPBAGI!! (lll:Tl"ORMIH BCL) 850 MG QAll AJllI> 500 MG IH '1'BI!! 

W"l'l!:RlllOON FOil 'l'RD'l'llDl'l' OF HON-INSOLIH I>l!!PDU>l!!ll'l' I>IAB1!!'1'1!!S 

I'l"O'S. AP"1'Ell 'l'AXIHG GLOCOPBAGI!! POil POOll HOH'l'llS, HE 

I>EVELOPl!!I> 'l'BE ABOVE S'!1IP'l'OMS OH I>l!!Cl!!llBl!!ll 30, 1997. '1'BI!! 

SYllP'1'0KS OCctllllll!!I> l!!Vl!!JlY 10 HINtl'l'l!!S. MEDICAL HISTOllY INCL 

IMPO'l'DtCZ. '1'BI!! l!!VDl'rS StJBSl!!QtJDl'l'LY lll!!SOLVl!!I>; '1'BI!! S'l'A'l't7S 

OP GLOCOPBAGE '1'Bl!!llAPY WAS H0'1' lll!!POll'l'J:D. 

6. Relevant testsllaboratory data 
llN1t 

7. Other relevant history, including -xis ting llMHlicOll conditions 
IMPOTENCE 

JFDA 
Facsimile Form 3500A 

Submission of a report dooos not constitute an 
admission lhat .....iical personnel, user facility, 
distributor, manufacturer or product_.. or 
contributed to the -l 

UF /Dist report # 

C. Suspect medication(s) 

1.Name 
#1. GLOCOPHAGE 'l'ABS 500 MG 

3. Therapy dates 2. Doae, frequency" route -
#1. 1350 MG 

QI> OllAL 
#1. 00/00/97-llNK 
4 HC>m'BS 

4. Diagnosis tor use 

11. HOH-INSOLIH-I>l!:PElllI>l!!l\l'l' I>IABl!!'l'ES 

6. LOI# 
11. HI 

7. Exp.date 

11.m 

5. Event abated alter use 
stopped or dose reduced 

0 yes 0 no [!] doesn't 
#1 apply 

D 0 O doesn't 
yes no apply 

B. ~":~::"alter 
0 yes 0 no [!] doesn·t 

1-,9:-."'N"'DC,..,,-t,---------'"---------t#l apply 

N0'1' lll!!POll'l'ED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
HlU.I>ECON SENIOR DX 

LOVASTA'l'IN 

G. All manufacturers 
1. Contact office· ,,..,,...address 
HEIDI!! COllNl:NG, B.S. 

BlUSTOL-MYERS SQOIBB 

WOllLI>Wl:I>E SAPETY A SORVEILLANCE 

IO.l:L LOCA'l'ION I>23-07 

P.O.BOX 4000 

PllD1CETON,NEW Jl!!RSl!!Y 08543-4000 

5. 4. Date '**Wiii by 11'1811uf11cturer 
12/31/97 (A)NDA# .ll:Jll 

6. If IND, protocol I 
llD. 

7. Type of report 
(cheek all that apply) 

IND# 

PLA# 

pre-1936 

OTC 
product 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(cheek all that apply) 

0 foreign 

0 study 

D literature 

[!] consumer 

0 health 
professional 

D user facility 

0 company 
representative 

0 distributor 

0 Other. 

0 5-day O 15-<lay 

0 10-<lay l!J penOdic 

l!J Initial 0 foUow-up# 

B. Adverse event term(s) 
DYSPNEA , 

9. Mir .report number 
M074773 

PALPI'l'A'l' 

1. Name, address A phone number 

2. Health professional? 

0 yes [!] no 

3. Occupation 
COHSOMl!:ll 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no l!J unk 
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and/or 0 Product problem 

2. OUtcomes attributed to -rse event 
(Check an that apply) D disability 

D death D congenital anomaly 

D life-threatening 

0 hospitalization·initial or prolonged 
D ~~~e~tr~·a'l~~&:-~~ 
D othe~ 

3. Dem of 
event 

5. Describe event or problem 

4. Date of 
this report 01/21/98 

BZALTR PROPESSIOHAL REPORTED VIA A BllISTOL-MrEltS SQt7IBB 

SALES REPRES!:lll'l'ATIV!:, THAT A PATIDl'l' (AGE Alim GDltlD NO'l' 

RTED) D!:VJ:LOPl:I> ~ LIVD l!:NZYllES WHILE TUDIG 

'1'RE1tAPY :DA'l'ES WElU!: 

PROVIDED. AP'1'E1t THE PATIIDIT'S DOSAGE WAS Ili1CllZASED no 
llG QD TO 850 llG QD, THE ABOVE EVDl'l' OCctllUtl:I>. 

DITIOllAL Im'ORMATION WAS UQO'l!STED. 

7. Other relevant history, including preexisting medical conditions 
mm: 

lFDA 
F-mlle Form 3500A 

Submission of • report does not constitute an 
admission that medical personnel, user flocltity, 
distributor, manufacturer or product caused or 
contril>Uted to IN event. 

UF / isl report# 

C. Suspect medication(s) 

1.N...,.. 
#1. GLtJCOPHAGE TABS 850 MG 

2. Dose. frequency. route -
11. 850 llG 

QD ORAL 

4. !Mgnosis for use 

11. D:tABE'l'ES llELLI'l'US 

6. Lot. 
#1. NI 

7. Exp.dam 
#1. NI 

3. Thenlpy dates 
#1. NI 

5. Event abated after use 
stopped or dose reduced 

O yes O no [!] doesn1 
t1 apply 

0 yes D no 0 doesn't 
apply 

8. Event reappeared after 
reintroduction 

0 yes D no [!] doesn1 
~9-.~N~D~C~,~~~~~~~---'~~~~~~~~--iil apply 

NOT U:PORTED 0 yes D no 0 doesn1 
apply 

10. Concomitant rnedlcel products 
mo:: 

G. All manufacturers 
1. Contact office • name/ac:tctress 
LOtJ'ISI!: LOVAS, B.S.N. 

BllISTOL-M!'ll:RS SQtJ'IBB 

WORLDWIDE SA7l:'1'1' & stJltvl!:ILLANCI!: 

HAIL LOCATION D23-07 

P.0.BOX 4000 

PJU!ICl:'l'Olil,llll!:W Jl!:JlSEY 08543-4000 

4. D81e.-i,,...by~r 
11/20/97 

6. If IND, protocol t 
llA 

7. Type of report 
(check an that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre·1938 

OTC 
product 

~ 

D yes 

0 yes 

2. Phonenumber 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

0 literature 

0 consumer 
[!] health 

professional 

D user facility 

0 company 
representative 

0 ciStributor 

0 other: 

0 5-day 0 15-day 

0 10-day l!J periodic 
8. Adverse event tenn(s) 
L:rvER l"'ONC ABNORM 

[!]Initial 0 follow-up# 

9. Mfr.report number 
11074869 

2. Health professional? 

[!]yes 0 no 

3. Occupation 
BZAL'l'H PROF!:SSIO 

4. Initial reporter also 
sent report to FDA 

Dyes D no l!J unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. OUtcorMS Mtrlbuted to adverse event 
(cheek all that apply) 0 disability 

0 death O congenital anomaly 

0 lite-threatening 

0 hospitalization-initial or prolonged 
0 ~t=~~iSa~Q:: 
D other. 

3. Daa.ol 
event 

4. Daleo! 
lhls report 01/21/98 

SPECXFIEl>) ltEPOll'l'EI> 'l'BAT 

SHE DEVZLOPEl> l'LATULl:HCE tlJIILJ: TAJC:NG GLt7COPllAQE 

(MJ:Tll'OlUIIN HCL) 1000 MG BID FO:ll Tlt:E:A'1'11BN'l' OF DXABltTES 

ITUS. THE PATil!:H'l' llAS BEEN TAICDlG Gt.t7COPHAGE !'O:ll A 

BEa HJ::DICAL lllSTOltY DICI.UI>EI> 

B:YPEJtTENSION. SINCE STAltTING Gt.t7COPHAGE THERAPY, SHE HAS 

ZEN l!!XPEJtIDICING THE ABOVE l!!VDl'l'. 

6. Relevant~ory data 
om: 

7. Other relevant history, lneluding -xisting medical conditions 
B:YPEJlTENSION 

lFDA 
FiiCslmii. Form 3SOOA 

Submission of a report does not cons1itule an 
admission that medic.I personnel, user facility, 
dislributo<, manuhlcturer or pt'Oduct cauaed cw 
contributed to the event. 

U !Dist report# 

C. Suspect med1cation(s) 

1. Name 
11. GLtJCOPKAGI!! TABS 500 MG 

2. Dose, frequency & route used 

11. 1000 MG 
BID ORAL 

4. DiegnD91$ for use 

11 • DIABETES lllt:LLITUS 

6. Lou 
11. NI 

7. Exp.date 
11. NI 

3. Therapy dates 
11. tlNll: 
2 YEARS 

5. Event abated after use 
stopped cw dose reduced 

0 yes D no [!) doesn't 
11 apply 

0 yes Ono o::·t 
8. Event reappeared after 

reintroduction 

0 yes D no [!)doesn't 
~9-.-N~OC~,~~~~~~~--'~~~~~~~~--111 apply 

NOT IUPO:ll'l'EI> 0 yes D no D doesn't 
apply 

1 o. Concomitant medical products 
HOMALOG 

ULTRA LJ:N'r'!: 

LEVOTB'Y:llOID 

CLONIDDIE 

G. All manufacturers 
1. ConlliCt office· --ress 
LOUISE LOVAS, B.S.N. 

Blll:STOL-llYERS SQUIBB 

WO:lll.DWJ:DE SAl'E'1'Y a Stl:ll'VJ:ILLAlllCE 

MAIL LOCATION D23-07 

P.O.BOX 4000 

P:llXllilc:S'l'ON,Nl!!W J!::llsrt 08543-4000 

4. Date rec.ived by lllllftUfacturer 
12/26/97 

6. If IND, protocol t 

NA 

7. Type of report 
(check all that apply) 

S. 
(A)NDA# 

IND# 

Pt.A# 

pre-1938 

OTC 
product 

.ll:.l.51.. 

0 yes 

D yes 

2. Phonen...-
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

0 study 

0 iteratura 

[!) consumer 

D health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

D other: 

D 5-<lay 0 15-<lay 

0 10-<lay [!) periodic 

a. Adverse event tenn(s) 
l"LATUL 

[!) Initial 0 follow-up# 

9. Mfr.report number 
M075031 

1. Name, address & phone number 

2. - professional? 

Dyes ~no 

3. C>ccupetion 
CONSOMl!!R 

4. Initial ntpor11tr also 
sent ntport to FDA 

0 yes D no [!] unk 

171 



~Bristol-Myers Squibb Company 
MED WA TC~ ,,,,,_mk&R~hhoti<o« Mfr report# M075032 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. I!] AdYlltse eWtnt and/or 

2. OutcolMS attributed to aclWtlM event 
(eheck all that apply) 0 diSabillty 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
0 =~~ir~=~&Sa~g.l 
0 Other. 

3. Date of 
event 12/15/97 

4. Date of 
this report 01/21/98 

5. l>Mcribe eWtnt or problem 
FDIALE CONstJllJ!:Jl (AGE N0'1' SPl!:Cil"X:&l>) Ul'O:R'l'ZJ) 'rKA'r 

SHI!: J)J!:WLOP:&l> A J)l!:CUASJ!: IN 'rBI!: SPl!:!:I> OF Hl!:Jl tnum: S'l':Rl!:AK 

XL!: 'rlUUNG Gt.t7COPllAGI!: (Ml!:'r!'ORMXN Bet.) 250 MG BXD 

FOR 'l'UA'l'laN'r OF J):u.Bl!:Tl!!S 11Et.I.X'l't7S. SB S'l'll'r:&l> 'l'Altl:NG 

Gt.t7COPBAGI!: XN NOVJ:KBl!:Jl, 1997; 'l'Bl!:llAl'Y l>mUl.'l'XON WAS 

ON Al'l':ROXXMA'l'!:t.Y J)J!:Cl!:llBl!:R 15 1 1997, SB 

'l'BA'r Hl!:Jl "t7RXllDI: 'r:RXCltLES Bl!:!'OU X'r FLOWS UG1JLJUl. • 

Bl!:R M:&l>XCAL BXS'l'OJlY nn::t.tJDl!:J) BYPl!:R'l'DISXON. llllO Ft7R'l'Hl!:Jl 

Dl!:'l'llt.S 'llE1U!: Jll!:POJl'r:&l>. 

6. Relevant l8Stsllaboratory data 
tlNK 

7. Other relevant history, including preexisting medical conditions 
BYPl!:R'l'l!:NSXON 

IDA 
Facsimile Forrn 3500A 

Subn>ission ot • report does not constitute 111'1 

adrnls.siol'I that medical personnel, user facility, 
distributor, manufacturer or product caused or 
contribut9d to the evenL 

C. Suspect med1cat1on(s) 

1.-
11. Gt.t7COPHAGE 'l'ABS 500 MG 

3. Therapy dates 2. Dose, frequency • route USad 

11. 500 MG 
BXD OJt.At. 

11. 11/00/97-t:INK 
4 WEEKS 

4. Diagnosis for use 

11. DXABl!:'l'l!:S lll!t.t.X'l't7S 

6. Loi# 

11. NX 
7. Exp.date 
fl. NX 

5. Event abated •fteT use 
stopped or dose raduced 

0 yes 0 no I!] doesn1 
11 apply 

0 yesQno 0:::1 

8. Event reappeared after 
reintroduction 

0 yes 0 no I!] doesn1 
~9-.-N-DC--,--------------......1.------------------111 apply 

llll0'1' UPOJl'r:&l> 0 yes 0 no 0 doesn1 
apply 

10. Concomllantmedlc:al products 
FZLODXPXNI!: 

HORMONE '1'Bl!:RAl'Y 

G. All manufacturers 
1. eoni.ct olfiCll • namwaddress 
t.Ot7XSJ: LOVAS, B.S .N. 

BRXS'l'Ot.-llYl!:RS SQO'XBB 

WOlUJ:lWXDE SAFZ'1'Y & StJRVl!:Xt.I.ANCE 

llllt. LOCA'l'XON D23-07 

P.O.BOX 4000 

P1UNCJ:'l'ON,m:w JJ:RSJ:Y 08543-4000 

4. DMt l'eC*i- by lnllnUfacturer 
12/29/97 

6. It IND, protocol# 
N1. 

7. Type of report 
(check all tnat apply) 

5. 
(A)NOA# 

IND# 

PLA # 

pre-1938 

OTC 
product 

ll::.U7. 

0 yes 

0 yes 

2. Phone number 
609-252-3737 

3. Report source 
(ched< all that apply) 

0 foreign 

0 study 

0 literahJre 

I!] consumer 

0 health 
profassional 

0 user facility 

0 company 
representative 

0 cistributor 

0 other. 

0 5-day 0 15-<lay 

0 10-<lay I!] periodic 

B. Adverse event terrn(s) 
t7RXN '1'RAC'1' DXS 

I!] Initial 0 follow-up# 

9. Mfr.report number 
11075032 

2. Health profesaional? 

0 yes I!] no 

3. C>ccupation 
CONSO'MER 

4. Initial reportar also 
sent report to FDA 

0 yes 0 no I!] unk 
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~Bristol-Myers Squibb Company 
MED WA TCJFi7 Plwm''"''" """""'M"ru" M075041 

THE FDA MEDICAL PRODUCTS REP0RTING PROGRAM 

1. [!] Adverse event and/or 

2. OUtcomes attributed to~ event 
(check all that apply) 0 disability 

D c1ea1h O congenital anomaly 

0 ltte·thr&atening 

0 hoSpitalization·initial or protonged 
o ~'ll:\~e.:iem1r=~~~~g:: 

3. Date of 
event 12/00/97 

o Other: 

4. Date of 
lllis report 01/21/98 

SPl!!C:X:M:ED) Jl!:POR'rEI> 'l'BAT m: 

t>l!!Vl!!LOPED WORSDllm HYPERGLYCJ:MXA WH:CLI!! TAltDIG GLUCOPllAGI!! 

:CTtl'S. '1'BI!! PA'l':Cl!!N'f WAS 'l'AlUHG GLUCOPllAGI!! l"OJl A t>t1JtA'l'XON 

OF om: wax (l!!XAC'l' 'l'Bl!!RAPY DATES N0'1' pJtonr>EI>) • DI' 

t>l!:Cl!HBl!!Jt, 1997 '1'BI!! PA'l':Cl!!N'f llAt> AH :CNOU!:ASI: DI l"AS'l'DIG BLOOD 

SUGAll l"JtOM (PJl:COJt '1'0 GLUCOPSAGI!!) 150 '1'0 200 (Al"'l'ER 

GLUCOPSAGE S'l'll'l'l!:I>). m: STOPPED 'l'AltDIG GLtJCOPllAGE, um 

:CS FAS'l':CNG BLOOD SUGAR. DECREASED :BAClC '1'0 150. H:CS 

:CCAL H:CS'l'OJtY DICLtJI>ltI> GOt1'1' um JIYJ?l!:Jl.'l'DIS:CON. lllO FtJR.'l'JID. 

DE'l'ULS WERE Jtl!!PO:R'l'ltI>. 

6. Relevant te-bonltory data 
FAS'l'DIG BLOOD SUGAJt 150 

FASTDIG BLOOD St1ca:R. 200 
12/00/97 

l"AS'l'DIG BLOOD SUGAJt 150 

7. Oilier relevant history, including preexisting medical conditions 
G0t1'1' 

HYPl!:Jl.'l'DIS:CON 

lFDA 
FICSimile Form 3SOOA 

Submission of 1 report does not constitute an 
admission that mecticol personnel, .-r facility, 
disbibutor, 1111nufacturer or product caused or 
conbibuled to the evenL 

UF/Dlsl report# 

C. Suspect med1cat1on(s) 

1.~ 
il. GLtJCOPllAGE TABS 500 MG 

2. Dose, freq...ncy & route used 
11. 500 MG 

QI> OJtAL 

4. DiagnOSis for use 

11. D:CABE'l'ES llll!LL:CTtJS 

6. Lot# 
il. N.I 

7. Exp.date 
Ill. N.I 

3. Therapy dates 
11. tJNK 
l Wl!:E1CS 

5. Event abated after use 
stopped or dosa rwduced 

[!] yes 0 no 0 doesn't 
#1 apply 

D D O doesn•t 
yes no apply 

8. Event reappeared after 
reintroduction 

0 yes 0 no [!] doesn't 

l-9-.'"'N"'DC,.,,..#,..--------'---------1#1 apply 

lll0'1' Jl!:PO:RTEI> 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
ALLOPtJJlDIOL 

G. Al! manufacturers 
1. Conl8ct - • nameladdl'ftS 
LOtJtSE LOnS, B.S.N. 

B:RXS'l'OL•MYl!:Jl.S SQtJ:CB.'8 

WORt.I>WtDE SAl"Z'1'Y IC St1RVJ:XLLANC1! 

MAXL LOCATION D23-07 

:e.o.:aox 4000 

PJtlNCJl'l'ON,JllEW JE1lSEY 08543-4000 

4. D.ie l'Keived by INll'lut.clurer 
12/29/97 

6. II IND, protocol # 
HA 

7. Type of report 
(checi< all that apply) 

5. 
(A)NOA # 

IND# 

PLA# 

pre-1938 

OTC 
product 

ll::.lll 

D yes 

0 yes 

2. Phonenumber 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

D study 

0 literature 

~ consumer 

0 
0 
D 
0 
D 

health 
protessional 

user tacility 

company 
representative 

cistributor 

other. 

D 5-day D 15-day 

0 10-day [!] periodic 

[!] Initial 0 touow-up# 

8. Adverse evant term(s) 
HYPERGLYCEM 

9. Mfr.report number 
M0750'1 

REACT AGGRAV 

1. ~.address & Dhone number 

2. Health projMalonal? 

0 yes [!]no 

3. Occupetion 
CONSUMEJl 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no !EJ unk 
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~Bristol-Myers Squibb Company 
MED WA Tci'F" _,.,. """""'M''"" 

A 

M075046 

TI-IE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. OUtcomes attributed to -- .,,.,,I 
(check all that apply) D disability 

D death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~=..n"l'r~=~c;i 
D other. 

3. Date of 
.,,.,,I 10/00/97 

5. Describe event or p.-m 

4. Date of 
this report 01/21/98 

51-YUR-OLD 1"EMA:Ll!: CONSOMER REPOJlTEI> THAT Sm: Dl:VICLOPEI> 

TRZATMl!:NT 01" NON-INSULIN DDJ!:HDl:NT DIABETES 

:CTl1S. Tm: PAT:CElllT STARTED TAJ:l:NG GLOCOPHAQE :CN 

1997 AND HAS Bl!!EN !:XPEJUBNC:tNG Tm: 

OVE E'VJ:NTS S:tNCE THAT TDll!:. AS OF DECEllBJ!:R 29 1 1997, 

SY1llPTOllS AlU!: OlllU!!SOLVJ:I>. 

7. Other relewnt history, including preexisting medical conditions 
tlN1( 

lFDA 
F-m.lle Form 3500A 

SUblnission of • report does not constitute an 
admission that medical personnel, usar !Kility, 
distributor, manutacturer or product COlused or 
contributed ID the -l 

C. Suspect medication(s} 

1. Name 
11. GLt1COPHAG!! TABS 500 MG 

3. Therapy dales 2. DOM, freq ... ncy A route used 
11. 500 MG 11. 10/00/97-t:INK 

TID ORAL 

4. Di~s tor usa 

11. WO»-INSlJI.Dl'-DDENDDl'l' DIUET!:S 

6. Loi# 
11. m 

7. Exp.dale 
11.m 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no [!] doesn1 
11 apply 

doesn't O yesQno Oapply 
8. Event reappeared after 

reintroduction 

0 yes 0 no I!] doesn, 
1-9-_""'"N""DC.,__#-------..._--------1 #1 apply 

li10T JU!:PORTED 0 yes 0 no 0 doesni 
apply 

10. Concornilant medic* products 
l'JlINIVIL 

J:-I>tm 

TRIAMTERENl!: 

STil'l'B:ROID 

G. All manufacturers 
1. Conlllct office• nanoe/-SS 
LOO:CSE LOVAS, :B,S.N. 

:BRIS'l'OL-llYDS SQO:C:B:B 

WOJU.DW:tDE SA!'Z'l'Y lo SURVE:CLLANCE 

MA:tL LOCAT:CON D23-07 

l'.O.BOX 4000 

PlUHCZTON,lllSW JERSJ:Y 08543-4000 

4. Date receh19d by manufacturer 
12/29/97 

6. If IND, protocol II 
NA 

7. Type of report 
(check all that apply) 

D !Klay D 15-day 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll::..lll 

D yes 

D yes 

( CONT:CNO!:D) 

2. Phone number 
609-252-3737 

3. Aepon source 
(check all that apply) 

D foreign 

D study 

0 Hterature 

I!] consumer 

D health 
professional 

0 userfacility 

D 
D 

company 
representative 

dstribUtor 

0 other. 

D 1o-day 1!1 periodic 

I!] Initial 0 follow-up# 

8. A<Mlrse event term(s) 
DIAlUUD:A 

9. Mir.report number 
11075046 

l"LATOL 

1. Name, edclress A p11.,.,. nUmber 

2. He.itta protesslo.,.I? 

0 yes I!] no 

3. Occupation 
CONSOMER 

4. Initial reporter also 
sent report to FDA 

0 yes 0 no I!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~ ,.,__,,.._hl"ti'"" 
lHE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

Page 2 of 2 
- - - - - - - - -

A. Patient information 

1. Patient Identifier 2. Agut time 
of event 

or 

0.te 
In eonfidenc:e of birth: 

B. Adverse event or product problem 

1. 0Advel'M.,,...t anG'or 

2. Outcomes attributed to --event 
(check all that apply) 

D death 

D life-threatening 

D hospitalization-initial or prolonged 

3. Sn 4. W.ight 

Oremale lbs 

Omale 
or 

D disability 

O congenital anomaly 

D 19QUired 1r11,rvention to prevent 
permanent ompalrment/aamage o other. 

kgs 

C. Suspect med1cat1on(s) 

1.N8me 

2. Dolle, frequ9nCy. - uaed 

4. Diagnosis for uae 

Mtr report# 

a. Lot• 1. Exp.ate 

3. Diiie of 
event 

5. Describe event or pn>blem 

6. R-t teetsllaboralory dalta 

4. Dlllloof 
this report 

9. NDCt 

10. Concomitant medical products 
llREMAlUN 

G. All manufacturers 
1. Conlllct oflict • n•rn•'lllklrHs 

6. HIND, ptO!ocol t 

7. TYJ18 of report 
(cheek all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 0 
OTC 

D product 

M075046 

yes 

yes 

5. Event abalted atter use 
~ or dose reduced 

D yes D no D doesn1 
apply 

doesn't 
D yesOno Dapply 

a. Event .. _.red -
reintroduction 

D yes D no D doesr1 
apply 

D yes D no D doesr1 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

D foreign 

D Sludy 

D ~lerature 

D consumer 

D health 
professional 

D user facility 

D company 
111presenlalive 

D distributor 

D Other. 

D $-day D is.oay 

D 1()-day D periOdic 

0 Initial D follow-up# 

8. Adverse event tenn(s) 

7. Other ....,,.nt history, including preexisting medical conditions 

IDA 
Facsimile Form 3500A 

Submission of a report does not constitute an 

admission that medical personnel, uaerfaclllty, 
distributor, rnanufactuter or product.,.._ or 
contributed to the evenl 

9. Mfr.report number 

E. Initial reporter 
1. N8me, address & phone number 

2. ~ professional? 3. Occu119tion 

Dyes D no 

4. Initial reporter also 
sent report to FDA 

Dyes D no D unk 
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~ Bristol-Myers Squibb Company 
MED WA TcifW ""'-";'"-=•

1

""""' 
M075059 

TIIE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

and/or D Product problem 

2. ~llllribuleclto-... .,,.,,, 
(Check all that apply) D disability 

D death D congenital anomaly 

0 !He-threatening 

0 hospltaliZation4nitial or prolOnged 
D ~·i::l:r:i.m·=~J~m~ 
D other. 

3. Dale of 
-t 

s. Describe event or problem 

4. °"'*of 
this report 01/21/98 

6'-YEA!t-Ot.l) FZKALJ: COHSllllER RBPOM'ED THAT SD t>ZVBJ:.Ol'l:D 

GAS l'AmS WH:n.!: TAltDm GLtl'COPm.cn: (ll!:'l'J'OllMDf KCL) 250 

G QI> FOil TlU!:A'l'MDIT OF D:tAllttZS DLLI'l'US. EXACT '1'BEllAPY 

PllOVII>ltII; '1'BlDUU'Y I>t!RATION WAS RBPOllTl:D 

3.5 MOHTB:S. sm: •uCDrLY" DEVZLOPED TD ABOVE ZVDl'l'. 

l'OR.Tm:ll DETAILS Wl:lU!: lt:&PORTl:D • 

6. Relevant IMtsll8llOl'ato dal:I 
'ONK 

7. Other """8nt history, including preexisting medical condition$ 
'ONK 

lFDA 
Facsinlile Fonn 3SOOA 

Submission of• report does not constiWle an 
admission that medical personnel, usetlllciHty, 
distributor, rnanufactu,.... or product cauMd or 
contributed to - event 

C. Suspect med1cat1on(s) 

1. N*M 
11. GLtl'COl'B:AGE TABS 500 MG 

2. Dose, fNquency & - -
11. 250 MG 

QI> ORAL 

4. Diagnosis tor use 

11. D:u:azorJ:S llSLLI'l'US 

6. Lou 
11. NI 

7. Exp.dale 
11. NI 

3. Therapy dales 
11. tJHK 
3.5 MONTHS 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no [!] doesn1 
11 apply 

0 yes0no 0::1 

8. Event reappeared alter 
reintroduction 

0 yes 0 no !!] doesn't rg,.-_"""N""DC,,,_• _______ ..._ _______ -111 apply 

llk>T Ul'OllTl:D 0 yes 0 no D doesn1 
apply 

10. Concomitant medical products 
MICROJQSE 

l'llEIGRXH 

G. All manufacturers 

1. Contact ollice. --.... 
LOtl'ISE LOVAS, B.S.N. 

BllISTOL-MYZllS SQtl'IBB 

"llOJ.U.:DWIDE SAFE'l'Y Ii stlRVEILLANCE 

llAIL LOCATION D23-07 

P.O.BOX 4000 

l'llDICE'1'0N,1111!:W JERSEY 08543-,000 

5. 4. 0... .-lwcl by rMmlfaclUnlr 
12/26/97 (A)NOA# .ll:ll2. 

6. II IND, protocol• 
lllA 

7. Type of report 
(check au that apply) 

IND# 

PLA# 

pre-1938 

OTC 
product 

D yes 

D yes 

2. Phonenu-
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D literature 

!!] consumer 

o-
professional 

0 user facility 

D company 
representative 

0 <lstributor 

D other. 

D 5-day D 15-day 

D 1tH:1ay 1!1 periodic 

1!J Initial o 1o11ow-up# 

8. Adverse event lerm(s) 
PAIN ABDO 

9. Mfr .report number 
M075059 

2. HMlth profMsional? 

0 yes !!] no 

3. Occupation 
COHStlMEll 

4. Initial reporter also 
sent report to FDA 

Dyes D no !!] unk 
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~Bristol-Myers Squibb Company 
MED WA TC~···-"""'•='""""" Mfr report# M075246 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. l!:J AdvetM event anG'or 

2. OutcorMs -bubtd to -- event 
(cheek all that apply) D disability 

0 death O congenital anomaly 

0 ltte-thraatening 

0 hOSpitaliZation-initial or prolonged 
D reQUired intervention to arevent 

petmanent impairment/damage 

D other: 

3. o.teof 
event 

5. Describe-ntor.,.._.,. 

4. Dia of 
this report 01/21/98 

PBTSIC:cAH lU!:POlt'l'ZII VIA A BltIS'l'OL-M!EllS SQUID SALJtS 

PUS1:H'l'ATIW 'l'llAT A l'l!:lllllJt PATIDIT (ME lll0'1' Sl'l:Cil'IZX>) 

Dl!:VBLOl'ZX> W'OltSDll:J> 1l:DlU. l'tJllC'l'ION' ARI> GAS'l'ltODl'l'ZSTDIAL 

SIDE-El'l"l:CTS WHILE TAXDIG GLt7COl'HAGE (llJ:'l'l'OmaN BCL). 

DAILY DOSAGE ARI> '1'JIDlU>Y DATES l'Olt GLt7COPBAGE WDJ: lll0'1' 

PltOVII>ED. '1'111: l'ATIDIT BAD A SJ:ltt711 CltZATnr.tm: OP 1.2; 

AH ACE DIBIBITOlt (mJSl'ECIPIZX>) WAS ADllEI> 'l'O IDt1t 

IDt1t kDllU. POKCTION' W'OltSDl&I> WITH A SDOM C1tD 

'1'BE PATIENT ALSO BAD POSSIBLE QASTltODl'l'J:STIRAL 

(tlHCLZAlt PltOll '1'BE 1>0Ct7llElllTATIOM St7BllI'l"l'ZX>) • 

IT WAS ATTDIP'l'J:I> TO OBTAIN ADDITIOHAL D11"0Jtl0.TICIN VIA 

BOU WITHOUT St7CCJ:SS. ADDITIONAL Dll'O!UIA.TION' WILL BJ: 

TEX> IM W'lUTDIG. 

6. Relevant tests/laboratory data 
SElltJll Cltl!:ATDlDlE l • 2 

SEROM Cltl!:A'l'DlDlE 1. 7 

7. ~ Nlellant history, including preexisting medical conditions 
RDllU. DYSl'tJllC'l'ION' 

IDA 
Facsimile Form 3500A 

Submission of a report does not constitute .,, 
adrnisaion that medical personnel, ....,, r.c1111y, 
distributor, "*'ufacturer or product C8UMd or 
-buted lo ttM event 

C. Suspect med1cation(s) 

1. ,._ 
tl. GLt7C01'BAGE TABS 

12. ACE DIBIBI'l'Olt 

2. Dose, frequency. route -
ti. 

ORAL 

12. m: 

4. Diagnosis tor use 

tl. DIABJl:TJ:S lllJ:LLITt7S 

12. tlJIX 

6. Lot# 
ti. HI 

12. HI 

7. Exp.date 

11. m: 

12. m 

3. Therapy dates 
11. m: 

12. m: 

5. Event abated alter use 
stopped or - reduced 

0 yes 0 no l!:J doesn'I 
11 apply 

0 yes D no l!:J =1 

Event reappeared after 
reintroduction 

D yes D no l!:J doesn't 
~9-.~N~DC--,---------------'-------------------ltl . apply 

NOT Ul'OltTZX> 0 D rY1 doesn't 
yes no~ 

apply 

10. CGncomltant medical products 
milt 

G. All manufacturers 
1. Cont8ct offioe • -llddress 
LOUISE LOVAS, :B.S.N. 

:BltIS'l'OL-lttl:ltS SQt7I:BB 

W'OltL!JlttJ>E SAl'J:TY le St71tVl:ILLANCE 

KP.IL LOCATION' !>23-07 

p.o.:aox 4000 

l'ltDICZTOM,m:W' JDSJ:Y 08543-4000 

4. Dia reoelWd by lll8nllfaclUret 
11/26/97 

6. II IND, protocol I 
111. 

7. Type of report 
( c:hed< all that apply} 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.2.0.:..l.ll 

D yes 

D yes 

2. Pllonenumbet 
609-252-3737 

3. Report source 
(c:hed< arr that apply) 

D foreign 

D study 

D literature 

D consumer 

!!:I health 
profeSsional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

0 10-day [!] periodic 

l!:J 1n1ttar O follow-up# 

8. Adverw event tenn(s) 
XXDN!:Y FONC ABNORM 

9. Mfr.reportnumber 
11075246 

2. Health professlorW? 

l!:J yes 0 no 

REACT AGGltAV 

GI DIS 

3. Occupetion 
PHYSICIAN 

4. Initial reporter also 
sent report lo FDA 

0 yes 0 no l!:J unk 

177 



Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 
(metfonnin hydrochloride) 

NDA20-357 

Facsimile Fonn FDA-3500A Follow-Up Reports 
Serious Expected Spontaneous Domestic Adverse Events 

By Manufacturer File Number 

Received October I, 1997 to December 31, 1997 

There were no follow-up reports of serious expected adverse events received during this 
reporting period. 
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................. ______________ _ 

Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 
(metformin hydrochloride) 

NDA 20-357 

Facsimile Form FDA-3500A Follow-Up Reports 
Nonserious Spontaneous Domestic Adverse Events 

By Manufacturer File Number 

Received October 1, 1997 to December 31, 1997 

There were eleven follow-up reports ofnonserious adverse events received during this reporting 
period. 
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~Bristol-Myers Squibb Company 
MED WA TC~ Pb>nn=,.;O>J Ro=h Jru•;!U" M065521 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!] Adverse event an<ilor 0 Product problem 

2. C>uteomes attribui.d to-event O 
(Check all that apply) disabffity 

0 death 0 congenital anomaly 

0 life-threatening 

0 hospitaliZatiOf1-initial or prolonged 
D ~r&;,d~tr~a'l~~~~~:g:: 

3. Dale of 
event 

5. Describe event or problem 

D other. 

4. Date ol 
this niport 01/21/98 

45-RU-OLI> l'ElllALE COHSOME!t REPORTED THAT SID!: 

EXPl!:lt:CENCED la:l>NZY PUN WH:CLE TJUtl:NG GLUCOPHAQlt 

{Kl!:Tl'O!IMJ:N BCL) 500 MG nAl:LY. GLUCOPllAGZ THE1tAPY 

AS STARTED APP:ltOXl:lllATll:LY om n:AJt AGO Alm Tm: 

RU. Tm: COlSIStJlmll ALSO STATED THAT 

SHE HAS A LErr la:DllEY CYST (Tiil!: l».Tlt OF OHS:!'l' WAS HOT 

THE CONSllMZR ADDED THAT ll:VZJtY Tl:Mlt SID!: :CS 

Tll'.ll:RAPY HE1t la:I>!1ll:Y JltJRTS AIU> WBltN SHE 

D:CSCON'l'l:Ntlll:S THltllAPY, Tm: PUN ABATltS. COlllCOM:CTUIT 

:CCAT:COHS l:NCLODll:D AN tJNSPltCIFIED AlllT:CHYPl!:ltTll:NSl:Vlt, 

ZAN'l'AC (RAN:l:Tl:Dl:Nlt BCL), Alm tJNSPll:C:CFIED BORllOllll:S. 

SIJPPLEllZH'l'AL INPO:ltMATION WAS Rl!:Cll:IVll:D OH MAY 27, 1997 FROM 

COHStlMll:Jl. SHE :ltll:PO:ltTED THAT SID!: ALSO ll:XPltlll:DIClt:D A 

6. Rele1111nt testsllabondory data 
om; 

( COH'l'l:Ntlll:D) 

7. Other retevant history, including preexisting medical conditions 
om; 

IDA 
Facsimile Form 3SOOA 

Submission of • repoit does not c:onstilute 1111 

admission that medical personnel, uaer facility, 
disbibutOf, manufaclurer or product caused or 
conbibui.d to the event 

UF!Dist repgrt t 

C. Suspect medication(s) 

1. Name 
#1. GLUCOPJIAGlt TABS SOO MG 

3. Therapy dates 2. Dose, frequency & route uaad 
#l. 500 MG 

QD ORAL 
#1. ONJt-10/09/97 
l. s -2 YltAltS 

4. Diagnosis for use 

#l. NON-l:Nst1Ll:N-Dll:PD1Dll:N'l' DIA:Bll:Tll:S 

6. Lot# 
tl. NI 

7. Exp.date 

#1. NI 

5. Event abated after use 
stopped or dose reduc&d 

O yes 0 no [!] doesn't 
11 apply 

D D D doesn't 
yes no apply 

B. Event reappeared after 
reintroduction 

0 yes 0 no [!]doesn't 
~9-.-N-DC--#---------------"-----------------ill apply 

HOT RJtPO:ltTED 0 yes D no 0 doesn'J 
apply 

10. Concomitant medical products 
ANTIHYPl!:ltTll:NSl:VE 

ZANTAC 

BORMONll:S 

P:lt:CLOSEC 

G. All manufacturers 
1. Conllllct office • name/address 
HEIDI: CtJNN:l:NG, B.S. 

BllISTOL-Mn!:JlS SQUIBB 

WORLI>Wl:Dlt SAFE'l'Y & Bm!.Vll:ILLANCI: 

MAJ:L LOCATION D23-07 

P.O.BOX 4000 

P:ltlllCETON,DW JE1tSltY 08543-4000 

4. Date received by m11nufacturer 

10/27/97 

6. H IND, protocol # 
HA 

7. Type of report 
( Checi< all that apply) 

s. 
(A)NOA# 

IND# 

PLA# 

pre-1936 

OTC 
product 

ll..::.ll2. 

D yes 

D yes 

2. Phonenumber 
609-252-3737 

3. Report source 
(Check all that apply) 

D foreign 

D study 

D literature 

[!] eonsumer 

D heatth 
professional 

D user facility 

D company 
representative 

D diStribotor 

D other. 

D 5-day 0 15-day 

0 10-day [fil periodic 
B. Adverse event tenn(s) 
PUN ltl:I>NZY 

D Initial [!] lollow-up# .L_ CYST 

9. Mfr .report number 
M065521 

RASH 

1 Name. address & Dhone number 

2. Health professional? 

Dyes [!]no 

3. Occupation 
CONS'CIME:lt 

4. Initial reporter also 
sent report to FDA 

0 yes D no [!] unk 
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~Bristol-Myers Squibb Company 
MED WA TcfFi7' .•. ,,,.,,,.,.JR"'""• ,,..M, 
THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

Page 2 of 2 
- - - ~ - - - -- -

A. Patient information 

1. Patient Identifier 

In confidence 

2. Ageatdme 
of event 

or 

Date 
of birth: 

B. Adverse event or product problem 

1. 0 AdlletSe event and/or 0 l'rocluCt problem 

3. Sex 

Otemale 

Omare 

2. OutCOIMS attribut8d to --event D 
(cheek all that apply) disability 

0 death 0 congenttal anomaly 

4. Weight 

lbs 

or 

kgs 

0 lite-threatening 

0 hospitalization~nitial or prolonged 
D =emir~·=~5= D other. 

C. Suspect medication(s) 

1. Name 

2. Dose. frequltncy. - used 

4. Diagnosis for use 

M065521 
Uf/Olsl report# 

3. Therapy dates 

s. Event abated afblr use 
stopped or dose reduced 

0 yesOno O~~' 

6. lot# 7. Exp.data 
0 yes0no 0::;1 

3. Date of 
event 

s. Describe event or problem 

4. Dal8 of 
this report 

UID PIMPLES 'NBILE TJUUHG GL11COPllAGZ. SHE DID NOT 

SH TO PROVIDE ANY ro:RTllE:R DD'OltlO.TIOlil. 

Sl1PPLEMDlTAL IlllFO:RllATIOlil WAS :RECE?Vltl> l"JlOll THE COlilsma::R 

Olil OCTOBER 27, 1997. SHE HAD P:REV?Ot1SLY :REPORTED THAT 

SHE HAD DEVZLOPl!D llE1!iPUo CYSTS WITH lal>llZT Plllil; SHE HOW 

STATED Tl!AT SHE WAS EXPE:R?DICl'.lilG BLOOD ?Iii THE tJ:RDD: UID 

:e:cJ11HililG PAW, ALONG WITH THE CYSTS. .JIJ"1'l!::R A TOTAL OF 

1.5 TO 2 YEARS OH GL1:1COPHAG!: '1'!IJ!::RAPY POR TJtltATMDrl' OF lilOH­

IlilSl:1L?lil Dll!PEllilDDl'l' D:tABETES , SHE STOPPED THE D:Rl1G Olil OCTOBER 

9, 1997. FOLLOWDIG DISCOlilT?lilt1ATIOlil OF QLl:1COPHAG:Z, THE 

BLEEDl'.lilG HAS STOPPED; HOWEVER, THE Plllil PERSISTS (AS 01" 

OC'l'OBE:R 27, 1997). SHE WAS CCll1COlaTAlilTLY TAJl:Dl'G P:R?LOS!:C 

(OMEP:RAZOLE) Xiii ADDITIOlil TO THE P:REV'?Ot1SLY :REPORTED DRUGS. 

ro:RTHE:R DETAILS WDE :REPORTED. 

6. Relevant testsllaboratory data ' 

7. Other relevant history, including preexisting medical conditions 

lFDA 
Facsimile Form 3SOOA 

Submission of 1 report does not constilllte .., 
admission that rnedical J>6l'SOl'lnel. user facility, 
distributor, -nufKturer or product taUMd or 
contributed to the event 

9. NOC# 

10. Con~t medical products 

G. All manufacturers 
1. Contact office • name/address 

6. HIND, protocol # 

7. Type of report 
(cheek all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 D 
OTC D product 

yes 

yes 

8. Event raappeared afblr 
reintroduction 

0 yes 0 no D doesn't 
apply 

0 yes 0 no 0 doesn' 
apply 

2. Phonenurnber 

3. Report source 
(check all that apply) 

D toreign 

D study 

0 ttteratura 

0 consumer 

0 health 
professional 

0 userfacillty 

D company 
rapresentatiVe 

D distributor 

0 other. 

D S-day D 15-dav 

0 1Cklay 0 periodic 

0 Initial 0 follow-up# 

B. Adverse event tenn(s) 

9. Mfr.report number 

E. Initial reporter 
1. Name, address I< phone number 

2. Health professional? 3. OccuP11tion 

Dyes Ono 

4. Initial reporter also 
-.t report to FDA 

Dyes 0 no 0 unk 
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MED WA TC-fF' • ..._.,,"1._,h1'"''"'' 

Mfr report# M068554 

TIIE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. I!] AdVMM event and/or 0 Product problem 

2. Outcomes 8ltributed to ---t 
(check all that apply) D disability 

D death 0 congenital anomaly 

0 life-threatening 

0 hospitalization-initial or pratonged 
D =-~~"11:.W&:"~~ 

3. °""'of 
-t 04/30/97 

5. DescrilMt •vent or problem 

D Other. 

4. Date of 
this report 01/21/98 

c::tuU>IOLOGIST SPOH'l'AmOUSLY UPOlt'l'ZD 'l'BAT A •o nu 
OLD llALl!: l!:XPBR.IDICZI> :moutASilllG ELEV1TIOlllS OF ca:u.TDD: 

PBOSPBOl!tDIASB (C:Plt) WKILE Rl!!Cl:IVIJ.llG GLUC:OPllAGE (llE'l'!'ORKIN 

BYI>ROCJILORIDB) TABLE'l' 'l'HJ!1tAPY. GLUC:OPBAQB 'l'lll:lUll'Y, 500 MGI 

Ol\1'I.LY EVERY 12 HOURS, WAS IHITIA'l'EJ> IN APRIL 1997 FOR 'l'BB 

'l'llDl'l' OF NON-INSULIN-DDDII>l:lll'l' DIUl:'rBS llELLI'l'US. IN 

'l'BB PATIDIT'S C:Plt WAS •01. Oii JULY 211i1D, BIS 

O'l'JIER THAN A C:OllPLlUlll'l' OF BAc:1t PAIN AT 

IS LAST .:rot.Y VISIT, Bl!: WAS ASYllP'l'OKATIC:. BIS CARDIOLOGIST 

ENDOCRINOLOGIST C:ONSIDl:REI> HIM 'rO BE GLUC:OSE-C:Oll'l'llOLLED. 

ILDLY ELEVA'l'EJ> SD'IJN CRJ!:.ATINDD!:, BYPBll'l'l:NSION, .um AN 

ORTIC: VALVE REPLAC:l!:KDl'l'. C:OllCONITAllil'l' lll!:I>ICATIOllS 

INCLtJl>EJ> PO'l'ASSIOM 10 llll!:Q IN 'l'BB NOlUtIHQ .um 20 NEQ 

IN 'l'Bl!: EVl:NDIG, SLOW-NAG 400 I>AILY, Zl:S'l.'RIL (LISDIOPRIL) 

20 MGI DAILY, PROCARDIA (Nil"EDIPDD!:)60 llGI I>AILY, C:OOllADIN 

6. Relevant "'9tsllal>cntory data 
C:Plt 546 

04130/97 
C:Plt 670 

05/07/97 
C:Plt 401 

05/22/97 
C:Plt 6'2 

07/02197 
HEMOGLOBIN Ale: 5. 4 

Sl!:ROM c:REATININE MILD ELEV. 

7. Other relevant history, including -xlsting medical ,,_itions 
BYPl!:Rc:BOLES'l'EROLEMIA 

BYPl!:R'l'ENSION 

AORTIC: VALVE REPLAc:ma:N'l' 

c:JU:A'l'ININ!: ELEVATED 

( C:ON'l'IN'OEI>) 

JFDA 
Facsimile Form 3500A 

Submission of • report does not constitute ., 
admission -medical per&onMI, user facility, 
distributor, manufactum or product -" or 
contributed to - -l 

C. Suspect med1cation(s) 

1.Name 
#1. GILUC:OPBAGIB TABS 500 MGI 

3. Thenlpydates 2. Dose, tnquenc:y & route UMd 
tl. 500 MGI 

QD PO 
tl. 02/18/97-08/08/97 
6 MOH'1'1lS 

4. Diagnosis for use 
tl. NON-INSULIN-Dl!:PDII>EH'l' DIAB!:'l'ES 

6. Lot# 
u. 
7Jl13A 

7. Exp.data 
11. 12/99 

5. Evant abated-· use 
I stopped or dose reduced 

0 yes I!] no 0 doesn~ 
ti apply 

D 9 O O doesn't 
y s no apply 

8. Event reappeared llfler 
reintroduction 

0 yes D no I!] doesn't 1-9-.-N-D_C_# _______ ..._ _______ --t 11 . apply 

NOT REPOR'l'EJ> D yes D no D doesn't 
apply 

10. Concomitant medical products 
lllIC:RONASB 

C:ON'l'INUES 
PROCARDIA XL 

C:ON'l'INUES 
ZES'l'RIL 

C:ON'l'INUES 
SLOW-MAG 

G. All manufacturers 

1. Contact office.'*""'­
Bl!:Il:>E c:tJNNINGI, B.S. 

BJUSTOL-MYBllS SQUID 

WORLDWIDE SA!'!!'l'Y IC SURVEILLANCE 

P.O.l!IOX 4000 

PRINCE'l'ON,NEW JER.S!:Y 08543-4000 

4. Dela received by manufacturer 
10/01/97 

6. If IND, protocol I 
lllA 

7. Type of report 
(check an that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.a.ll.:.J.il 

D yes 

0 yes 

( C:ON'l'INOED) 

2. Phone number 
609-252-3737 

3. Repolt source 
(cheek all that apply) 

D foreign 

D study 

D literature 

D consumer 

!!] 

D 
D 
D 
D 

health 
professional 

user facility 

company 
representative 

distributor 

other: 

0 5-dav D 15-day 

D 10-day !El periodic 

8. Adverse event tann(s) 
CRBATINE PX INC: 

O Initial !!] touow-up# J..__ PAIN BAC:X 

9. Mfr.report number 
11068554 

2. Hellllh protessional? 

[!]yes 0 no 

3. Occupelion 
~INOLOGIST 

4. Initial repo<1er lllso 
sent report to FDA 

Dyes D no !El unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

Page 2 of 4 

A. Patient information - - -

1. Patient Identifier 2. Age ottime 3. Sex 4. Weight 
of event Otemale lbs 

or 

D•t& Oma1e 
or 

In confidence of birth: kgs 

B. Adverse event or product problem 

1. D Adverse event and/or D Product problem 

2. OUICOmes attribllt8d toactverse event 
(check all that apply) 

D death 

0 life-threatening 

D hospitalization-initial or prolonged 

D disability 

O congenitlll anomaly 

D r!=:ltr~"=ri~Sa~"; 
D other. 

C. Suspect medicat1on(s) 

1.Name 

2. Dose, frequency & - -

4. Dlagno&i& for use 

Mfr report# M068554 

3. Therapy-

5. Event abated alter use 
stopped or dose reduced 

0 yes 0 no 0 dOesn't a poly 

6. LOI# 7. Exp.- 0 D O dOesni 
yes no apply 

3. Dal8 of 
event 

5. O.scribeeventorprobl&m 

4. Dmof 
this report 

(WARFAIUN SOD:ttJM) 2. S-SMG DAILY, Alim ll:tCltORAS!! (GLYBml:tDE) 

2. S JIG DllLY. TD PBYS:tC::tAN ALSO REPOlt'1'ED 'l'BAT THE 

PAT:tEm' KAI> A BEMOGLOB:tN AlC: REStJLT OP S.4 (DATE OP '1'lCST 

TD PAT:tDl'l' KAI> A •StJLPA ALLZltGY. • 

PAT:tDl'l' Is DllX>Clt.tlilOLOG:tS'l' Dtt>:tCA'1'1!:D 'l'BAT THE PAT:tDl'l' Is 

ON APlt:tL 30, 1997 1 WJ:'l'H A 

POR'1'1!:D VAI.otJE OP 546. ON llAY 7'1'H, B:tS CPK ltEACPD A 

670. ON llAY 22KD, IT DllOPPED TO 401. ON JULY 2m>, 

AGA:IH TO 642. :IN RUPOHSE TO THE ll:VD'l', GL'OCOl'KAGE 

ON J'OLY 24'1'H (DOSAGE um PREQ'OJ::lllCY 

lil0'1' REPOlt'1'1!:D) Alim A D~TION OP TD :tllPAC'l' 

OP TD DECltEASE ON THE C:l'K ELEVAT:tON KAI> lil0'1' B!!l!:N llAOE 

T TD TDllE OP REPORTDIG. C:O!llCOll:tTAll11' llED:tCAT:tCINS DfCL'ODEO 

6. Rillevant tesllllabor.iory data 
CPK 312 

08/08/97 
CPK 499 

00/00/97 

( CON'l'lll'tJEt>) 

7. Other relevant history, including pree-ng medical conditions 

lFDA 
Facsimile Form 3500A 

Submission of 1 ,_i does not constitute an 

admission that medical personnel, user facility, 
distributor, manufacturer or product caused or 
contributed to the went 

9. NOC# 

10. Concomitant medkal products 
K-DtJR 

COll11':tNOJ:S 
COOKAO:tN 

C01!11':INOJ:S 
V:tTAM:tN C 

C:Oli11':tNOJ:S 
V:tTAM:tN E 

4. o.i. ~by nw>Ufacturer 

6. If IND, protoeol I 

7. Type of report 
(check all that apply) 

0 s.day 0 ls.day 

0 10-day 0 periodic 

Q Initial Q follOW·Up# --

9. Mfr.report number 

E. Initial reporter 
1. Name, addr.ss & phone number 

2. Health professional? 

Dyes Ono 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 0 yes 

OTC 0 yes produet 

8. Event reappeared after 
reintroduction 

0 yes 0 no 0 doesni 
apply 

0 yes 0 no D c1oesni 
apply 

3. Report~ 
(check all that apply) 

0 foteign 

0 study 

D iterature 

D cons...,,.,. 

D 
0 

health 
profession&I 

user facility 

0 company 
representative 

0 distributor 

0 other. 

8. Aclvel'M event tenn(s) 

4. Initial reponer .iso 
sent report to FDA 

Dyes 0 no 0 unk 
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MED WA TC:fr1-"""' "'-"'••hw' 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 
Page 3 of 4 

-A.Patient information - ---- - - - - · · - · · · -· · · 

1. Patient ldentlfltlr 2. Age at time 3. Sex 4. Weight 
of event 

or 
Ofemale lbs 

kgs 
Date 
of bil1h: 

or 
Omale 

In confidence 

B. Adverse event or product problem 

1. 0 Adverse event and/or 0 Product problem 

2. Outcomes attributed to lldverse event 
(Check au that apply) 

0 death 

0 life-threatening 

0 hospitalizatiorHnltial or prolonged 

0 disability 

· O congenital anomaly 

o ~~iw.~tr,:;pe.=ri~= 
0 other. 

C. Suspect medicat1on(s) 

1. Name 

2. Dose, trequency & - used 

4. Diagnosis for use 

Mfr report# M068554 

3. Therapy dales 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 doesn·1 
apply 

6. Lot# 7. Exp.date 0 0 D doesn't 
yes no apply 

3. Date of 
event 

5. DescrilM! e .. nt or problem 

4. Dateof 
this report 

-DOlt (PO'l'ASS:ItJM CBLOlUDE), PROClUU>ll. XL Ur.t:n:tl:IPDll!: 

EX'l'ElllDED-RELEASE), llCCCRONASJ: (Gt.YB'!JRl:DE), COUUD:IH (WAR!'. 

SOD:IUM), ZES'l'R:IL (L:ISntOPlUL), Alm Vl:TAMDlS E Alm C. 

SUPPLEMENTAL Ull"ORMAT:IOH RECE:rvED !'ROii 'l'KI!: PAT:IDrr' S 

ENDOClUHOLOG:IST DID:ICATED THAT GLOC:OPHAGE TmatAPY DATES 

FEBllt1ARY 18-At7GOST 8, 1997. CPlt RESULTS OB'l'ADIED 

ON AUGUST BTH WERE 312. THE PAT:Il!:NT WAS SCJl:EDtJl'.EI> FOR 

REPEAT CPK AT 'l'KI!: END OF AOGOST WH:ILE OPP' GLOCOPHAGE 

THDAPY. THE PHYS:IC:IAN WAS HOT stJRE WHE'1'HJCR 'l'KI!: PAT:r:Dl'l'•S 

BAC!t PAIN BAD RESOLVED. THE PAT:IDl'l' WAS HO'l' TREATED FOR 

FOR E:I'l'H:&R EV!:N'l'. 

SO'PPLEHEN'l'AL nJFORMAT:rOH 1QS RECE:IVZD !'ROii '1'm: TREAT:DIG 

(COHTnmED) 

6. Relevant testsllaboratory data 

7. Other relevent history, including -xisting rMdical conditions 

lFDA 
Facsimile Form 3500A 

Submission of a report does not constitute an 
•drnisslon that medical personnel, user facility, 
distributor,.,.._, or product caused or 
contribuledtotheevent. 

9. NOC# 

10. Concomitant medical ptOduc;ts 

G. All manufacturers 

4. Date receiYed by IYl8llUflcluret 

6. II IND, protocol I 

7. Type of report 
(Check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 0 yes 

OTC 0 yes product 

B. Event 198ppeared after 
reintroduction 

0 yes 0 no 0 doesn't 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phonenumber 

3. Report source 
(check all Iha! apply) 

D foreign 

0 study 

D literature 

D consumer 

D health 
professional 

0 userfacmty 

0 company 
representative 

D distributor 

D other. 

D 5-day 0 15-dav 

D 1 o.aay O periodic 

B. Ad .. rse eYent tenn(s) 

0 Initial O loilOW·up# 

9. Mfr.report number 

E. Initial reporter 
1. ~.address & phone numlMr 

.A 

2. Health protessional? 3. Occu""tion 

Oves Ono 
4. Initial reporter also 

Miit report to FDA 

Oves 0 no 0 unk 
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THE FDA MEDICAL. PRODUCTS REPORTING PROGRAM 

Page 4 of 4 

1. Patient Identifier 2. Age at time 3. Sex 4. Weight 
of went 

or 
Qtemale lbs 

Qma1e 
or 

kgs 
Date 
of birth; 1n confidenee 

B. Adverse event or product problem 

1. 0 Adverse event and/or 0 Product problem 

2. o~ attributed to adveree event 
(check all thal apply) 

D death 

0 me-lhreatening 

0 hospitalizatton-initial or prolonged 

0 diSablltty 

O congenital anomaly 

D =..m'r=~~~s;~g.; 
D Other. 

C. Suspect med1cation(s) 

1. N"""' 

2. Dose, frequency .. route -

4. o;.gnos;s for use 

M068554 
UF/Dist report# 

3. Therapy dates 

5. Event abated -ruse 
stopped or dose reduced 

0 yes 0 no O doesn't 
apply 

6. Lot# 7. Exp.dale 0 yes 0 no 0 doesn't 
apply 

3. Date of 4. Date of 
event this report 

5. Descri.,. event or problem 
PBYS:ICIAH OH OC'l'OBD 1, 1997. J:'1' WAS Ul'Oll'l'EI> '1'HA'l' 

l"OLLOW-t!P CPX LEV1:L WAS 499 (IIA'l'lt !l0'1' SPECJ:Pl:lr:I>) 

GLt1COPHAGE 'l'BDAPY WAS S'1'0PPl:I>. BE N0'1'ED '1'HA'1' 

HA'1' '1'BE RELA'l'J:OHSHl:P '1'0 GLt1COPHAGE :IS tJ!ICt.DR. BE 

:IX> lll0'1' COHSJ:?>Ell .ulY CON'COHJ:'l'AN'l' X>Jlt1GS St1SPEC'1' 

HE AI>I>lr:I> '1'HA'1' '1'HE PA'l'J:Dll'l' 

'1'11:1!: L0'1' HIJllBD l"Oll HIS GLt1COPHAGE 

?>7J113A, EXPDlA'l'IOH J>ECll:llBEll, 1999. 

o l"t1lt'l'Hl!:Jt X>E'l'AILS Wl!:RX Ul'Oll'l'E?>. 

6. Relewnt tests/laboratory data 

7. Other relevant history, including preellisting medical conditions 

lFDA 
Facsimile Form 3500A 

Submission of a repoll does not constitute an 

admission that medical personnel, user facility, 
distributor, manufacturer or product -...d or 
contribul9d to the event 

9. NOC# 

10. Concomitant medical products 

G. All manufacturers 
1. Contact offtce. -llddlhS 

4. Date Neelved by manufacturer 

6. II IND, protOCOI # 

7. Type of report 
(check all that apply) 

s. 
(A)NOA# 

INO# 

PL.A# 

pr&-1938 0 
OTC 0 product 

yes 

yes 

B. Event reappeared after 
reintroduction 

0 ye•Ono Ddoesn·i 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phonenu-

3. Report source 
(check all that apply) 

D toreign 

D study 

0 Hterature 

0 consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

D other. 

0 5-day 0 ls-day 

0 10-day 0 periodic 

B. Adverse -t tenn(s) 

0 Initial 0 follow-up# 

9. Mfr.report number 

E. Initial reporter 
1. Name, llddress & photle number 

2. Health professional? 3. Occup9tion 

Dyes Ono 
4. Initial reporter 111$0 

sent report to FDA 

Qyes 0 no 0 unk 
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~ Bristol-Myers Squibb Company 
MED WA TcIF7 '"'"'""""" ·~•i.m ... Mfr report# M068637 

TilE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. I!] Adverse event and/or 

2. Outcomes attributed to eel--t 
(check all that apply) 0 diSability 

0 death O congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
0 reQUired intervetitlon to prevent 

permanent unpaumentlaatnage 

0 other. 

3. Date of 
event 07/00/97 

4. Daleo! 
lllls~ 01/21/98 

5. Describe event or problem 
PHYSICIAN REPOll'l'J:D 'l'KA'l' A 'o-nu-oLI> l"BltALS COHStJMSll 

DEVELOPED A Dl!:CRJ:ASE IN Bic::AllJSOIQ.'l'E WHILE 'l'UIW QLt1COPHAGE 

(ME'l'l"OlUIIN BCL). DAILY DOSAGE AllD ZXAC'l' 'l'Bl!:RAPY DATES FOil 

GLt1COPBAGE WERJ: lllO'l' PllOVIDEJ:>; TBEllAl'Y DtnU.'l'ION WAS 

PllOXIll!A'l'EL Y 'l'BllEE '1'0 FOt1ll llON'l'BS • 'l'BE PA'l'IDl'l' STAll'l'ED 

TUING QLt1COPBAGE IN APIUL, 1997; BEit USELDD: SDOM 

CREATIHINE WAS 1. 0 A!m •QLt1C:OSB WAS ELZVa.TED• PllIOll 'l'O 

AT A JOllE, 1997 OFFICE VISIT, 

BE PATIDl'l''S BIC!AR.BONM'!! WAS 17 JIND LACTATE WAS 19 MG/DL. 

T A St1BSEQtlDl'l' JOLY, 1997 OFFICE VISIT, BJ:ll Bic:::AllB())D.TE 

AS DECllEASED (V'ALIJE 'llHlaJ01Dl) JIND LACTATE WAS "'l'BE SAME•. 

DIABE'l'ES 

ITt1S, BrPl!:ll'l'ENSION Ull> BrPEllLIPIDEMIA. CONCOltt'l'AJIT 

ICATIOHS INCLUDBD GLt1COTllOL (GLIPIZIDE) 15 ltG QD AllD 

'l'BE REPOllTEll Pt.ANS 'l'O 

ISCONTINIJE GLt1COPBAGE Ull> LATl!:ll Uc:aALLDlG!: THE PATIJ:Wl' 'l'O 

( CON'1'INt1El:>) 

6. Relevant testsllabotatory dllta 
BICAllBONATE 17 

06/10/97 
LACTATE 19 MG/DL 

06/00/97 
BICAllBONATE 17 

06/25/97 
LACTATE 19 MG/DL 

07 /11/97 
SEROM GLUCOSE 143 

04111/97 
SEROM Clll:ATININE 1.0 

7. Other relevant history, inclllding -xiSting medical conditions 
BYPERTDISION 

BrPEllLIPIDEMIA 

FDA 
Facsimile Form 3SOOA 

S.-.- of a~ does not constitut9.,, 
IKlmiaion - medical personnel, ...... facility, 
distributor, manulllclurer or procluct-.t or 
contributed to the event. 

UF/Dlsl report I 

C. Suspect med1cation(s) 

1. Name 
11. GLOC:OPBAGE TABS 

3. Therapy -2. Dose, fr9ciueftC'f & - -
11. 500 llG 11. 0,/00/97-00/00/97 

BID ORAL 3-' MONTHS 

4. Diagnosis for use 

11. lll'ON-INSOLIN-DEPDIDDl'l' DIABZTES 

6. Loi# 

11. 

9. NOC# 
lllO'l' UPOllTEJ:> 

7. eiq,.-
11. mlDIOWN 

10. Concomitant medical products 
GLt1CO'l'ROL 

PlUNIV'.IL 

G. All manufacturers 
1. Contact office • name/address 
HEIDE CONNING, B.S. 

BllIS'l'OL-ll!'r!l:aS SQUIBB 

WOiu.mrIDE SA!'ftY « SOllVJ:ILLMJCE 

MAIL LOCATION D23-07 

P.O.BOX '000 

PllINCE'l'ON,m!:W JERSSY 08543-,000 

5. 4. Date received by INlllllfllct\nr 
10/08/97 (A)NDA# .li::lll 

6. 11 IND, protocol # 

NA 

7. Type of report 
(check all that apply) 

IND# 

PLA# 

pr&-1938 

OTC 
product 

0 yes 

0 yes 

5. Event ab8ted after use 
stopped or dose reduced 

0 yes 0 no I!] doesn't 
i1 apply 

doesn't 0 yes 0 no 0 apply 

8. Event reappeared -
reintroduction 

0 yes 0 no I!] doesn·t 
i1 apply 

0 0 O doesn't yes no 
apply 

2. Phonen..-
609-252-3737 

3. Report source 
(check an that apply) 

0 
0 
0 
0 
I!] 

0 
0 
0 
0 

foreign 

study 

literature 

consumer 

health 
professional 

user facility 

company 
representative 

distributor 

Other. 

D 5-day 0 15-day 

0 1G-day I!] periodic 

8. AclverM event tenn(s) 
ACIDOSIS 

O Initial I!] lollow-upl .l..-.. LAB 'l'ES'l' ABlll'OllM 

9. Mfr.report number 
11068637 

2. Health professional? 

00 yes 0 no 

3. Occu119tion 
PHYSICIAN 

•. Initial repor18r also 
sent report to FDA 

Qyes 0 no 00 unk 
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TIIE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

Page 2 of 3 

A. Patient information - -- - --- --

1. Patient klentifier 2. Ageottime 
of event: 

or 
Date 

In confidence of birth: 

B. Adverse event or product problem 

1. D Adverse event and/or 

2. Outcomes attributed to adverse event 
{check all that apply) 

D death 

D life.threatening 

D hospltali:z:ation~nitiaJ or prolonged 

3. Sex 4. Weight 

01ema1e lbs 

Omale 
or 

kgs 

D disability 

D congenital anomaly 

D =-~'t::.~ll:ri~g~~ 
D other: 

C. Suspect medication(s) 

1. Name 

2. Doee, hquency & route UMd 

4. Diagnosis tot UM 

Mfr report# 
M068637 

3. Therapy-

5. Event abated after use 
stopped or dose reduced 

D yes D no D doesn't 
apply 

6. Lot I 7. Exp.dale 
doesn't D yes D no D apply 

3. Date of 
event 

5. Describe llY8nt or problem 

4. Date of 
this report 

OBSDVB '1'D •CHANGES XN BICA:RBOlllA'l'E LEVELS. • 

Sll'PPLEMEN'l'AL :Cm"ORMATION WAS Rl:Cl!!IVED FRON '1'D 'rllllTIHG 

PKYS:CC:tAN VIA Bl:S OPF:tCE NURSE ON J'DLY 21, 1997. IT WAS 

1!.TED 'l'llAT '1'D PATIDl'l''S LAC'l'A'l'E LEVZL OP 19 llG/DL 1GS 

COHS:tI>DZD ELEVATED ( IUl:PE1Ul:NCll: JUUIQI: •9-16 llG/DL) • '1'Bl!: 

PATIENT 1GS HOT CONSIDERED TO HAVE LAC'l':CC AC:cDOS:CS,· JWI> 

U llt0'1' .lDKI'l'TED TO A BOSP:CTAL. B:CS TOTAL l:IA:cLY QLtJCOPBAGE 

NO Ptllt'l'Dll DftA:cLS WEJU!: PllOVl:DED. 

Sll'PPLi:lilmrAL :tm"OJUIAT:CON WAS RECEIVED FRON '1'D 'rltllTIHG 

PKYS:CC:tAN ON OC"l'OBl:ll 8, 1997. QLtJCOPllAQJ: TBl!:1lAPY 1GS 

S'l'OPPED (DATE ROT SPl!:C:t!'?l:D). '1'D lll:POll'l'Zll STATED THAT 

6. Relevant tests/laboratory d8ta 
Sl:lltJM GLUCOSE 141 

06/25/97 
BICAl!.BOlllA'l'E DEClll:ASED 

07/00/97 
OJUHALYS:CS NORMAL 

04/25/97 

( COl1'1'D1tJED) 

7. Other relevant history, including ,,_xisting medic.I conditions 

IDA 
FllCSimile Form 3SOOA 

Submission of • report does not conslitutll 8" 

admission that medical personnel, user t.cility, 
distributor. manufacturer or product cauMd or 
contributed to the evonl 

9. NOC• 

10. Concomitant medic.I products 

G. All manufacturers 
1. Contact office• -SS 

6. If IND, protocol t 

7. Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 D yes 

OTC D yes product 

8. Event reappeared after 
reintroduction 

0 yes D no 0 doesn1 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 

3. Report source 
{check all that apply) 

D foreign 

D study 

D lterature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-<lay D 15-day 

0 10-day 0 penodic 

8. Adverse event term(s) 

0 Initial O follow-up# 

9. Mfr .report number 

E. Initial reporter 
1. N.,,.., add...ss & phone number 

2. Heailth professional? 3. Occu):l9tion 

Dyes Ono 
4. Initial re-'9r also 

sent report to FDA 

Dyes 0 no 0 unk 
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Page 3 of 3 

A.-Patient-information - - - - - - - - - - -- -

1. Patient Identifier 

In confidence 

2. Age at time 
of event 

or 
Date 
of birth: 

8. Adverse event or product problem 

3. Sex 

Otemale 

Omale 

4. Weight 

lbs 

or 
kgs 

1. 0 AdYersa eYent and/or 0 Product problem 

2. OUtcomes attributed to-... event 
(check all that appty) 

0 death 

0 life-threatening 

0 hoSpitallzation4nilial or prolonged 

0 disability 

O congenital anomaly 

0 ~'f=~~~~~~ 
0 other: 

C. Suspect medication(s) 

1. Name 

4. Diagnosis tor use 

M068637 

3. Therapy -s 
5. Event abated after use 

stopped or dose reduced 

0 yes 0 no 0 doesn't 
apply 

6. Lot# 7. Exp.date 0 yes 0 no 0 ~o:·t 
3. Dateof 

event 

5. Describe •Yent or problem 

4. Date of 
this l'1lpOl'I 

IT WAS •tJ!IDroWN• IF 'l'HE EVDl'l'S AB.ATZI> FOLLOWDlG 

DISCO!il'l'Ir.tt1ATION OF GLUCOPBAGE 'l'BERAPY. 'l'llE PATIEN'l''S 

IGl!l'l' WAS NOTED TO BE 226 POUNI>S. WX'l'H UGIARD TO 

RATORY RESULTS, 'l'HE R.EFEJtJCNCl!! RAllG:&S AND COlllFIRIDI> 

APRIL 11, 1997: SJ:lltJM GLUCOSE 

143 HG/DL (N•70-115 MG/DL), 'O'JUKALYSIS-NORllAL; JtJllE 

10, 1997:SJ:JttJM GLUCOSE 158 HG/DL, BICAR!ICllD.TE 17 (N• 

20-32 llZQ/L), JtJllE 25, 1997: SJ:lltJM GLUCOSE 141 llQ./DL, 

BICARBONATE 17 MEQ/L um JOLY 11, 1997: LACTIC ACID 

19 HG/DL (!l'OJIKAL AS ABOVE) • LOT lll'CJllBl!:ll AND EXPIRATION 

'l'llE PATIENT'S GLUCOPBAGE PR:&SCJUP'l'IOlll WAS 

'1'BB REPOR'l'ER STATED 'l'HAT 'l'BZR!: WAS •NO 

RESULTING PROM 'l'llE EVDl'l'S. PLEASE NOTE: 'l'llE 

rut:n:a:DICE RANGES WERE PROVIDED BY 'l'llE TESTING 

6. Rele1111nt lest:sllaboratory data 

7. Other relevant history, including prMxisting -ical conditions 

IDA 
Facsimile Form 3SOOA 

Submission of a l9port does not constitute an 

admission that medical personnel, - tacility, 
distributor, manutacturer or product ca- or 
contributed to the event. 

9. NOC t 

1 o. Concomitant -ical products 

G. All manufacturers 

4. Date received by lllMUfacturer 

6. If IND, protocol I 

7. Type of l'1lpOl'I 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 0 yes 

OTC 0 yes product 

8. Event reappeared -r 
reintroduction 

0 yesOno Odoesn't 
appty 

0 yes 0 no 0 doesn't 
appty 

2. Phonenumbet 

3. Report source 
(check all that appty) 

0 foreign 

0 study 

0 Uterature 

0 oonsumer 

0 health 
professional 

0 userfaclllty 

0 company 
representative 

0 distributor 

0 Other: 

0 S-day 0 15-day 

0 1Q-day 0 periodic 

0 Initial O Jollow-up# 

a. Adve ... event tenn(s) 

9. Mfr .report number 

E. Initial reporter 
1. Name, address & phone number 

2. Health pmtessional? 3. OCcupation 

Dyes Ono 
4. Initial reporter also 

sent 19port to FDA 

Dyes 0 no 0 unk 
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~Bristol-Myers Squibb Company 
MED WA TciP7" ''"""''""'"' .,,_ ""'M• 

Mfr report# M070042 

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!] Adverse event and/or D PrOduct pr-.. 

2. Out..- attributed to adverse event 
(Cheek all that apply) D disability 

D death D congeni1al anomaly 

D life-threatening 

D hospitalization·lnitial or prolonged 
D 1'8QUired interve"1ion to prevent 

petmanant rmparrmen1/oamage 

D Other. 

3. D•teof 

""""'' 
4. o.te of 

lhisrepon 01/21/98 

5. Describe event or problem 
PBARMACIST SPONTAH'&Ot1SLY UPOR'l'ED 'l'KA'l' A 70 TZAR OLD 

S'l'ATEX> 'l'O 'l'BE PAJUIACIS'l' 'l'HA'l' GILtJCOPHAQB TIU!:RAPY 

TD CONStrllER WAS 'l'AlaHG GLtJCOPHAGB 500 llG 

'l'JIERAPY, FRJ:Q'O'DICY, Alm DIDICATION 

NOT llltl'OR'l'ED) • ADDI'l'IODL DIFOIUIA'l'ION WAS 

St7PPLEllEN'l'AL Ilil!'OllMATION WAS UCEIVZJ> FROM 'l'BE llltl'OR'l'DIG 

BARMACIST ON OCTOBER 31, 1997. SJll!! STATED 'l'HA'l' Tm: 

PA'l'IEWr, A 174 POOND :n:MALE, KAl> ntt'l'IALLY OB'l'AINBI> 

SAMPLES OF GLtJCOPBAGE FROM B1al PHYSICIAN, JUm DID lll0'1' 

:II!! ANY AI>VZRSl!: l!:FFl!:CTS (OLD FOllllt1LA'1'ION WITB0t1'1' ltDC 

IllPRIH'l'l!:I) ON TABLl!:'l'S) • SBl!: 'l'm:N OB'l'AINBI> A 

6. Relevant tests/laboratory uta 
mnt 

7. Other relevant history, including preexisting medi~ conditions 
l!YPER'l'ENSION 

C.\HCER 

GASTROINTESTINAL TtJMOR 

IDA 
Facsimile Fonn 3500A 

Submission of a report does not constitute an 
admission llwlt medical personnel, user facility, 
distributor, manufacturer or product cauMd or 
contributed to the """"L 

ltDC 

C. Suspect med1cation(s) 

1.Name 
11. GLtJCOPHAGl!: TABS 500 MG 

2. Dose, freqUency & route used 
11. 500 llG 

PO 

4. Diagnosis for use 

IJ.. NI 

6. Lot# 
tl. NI 

7. Exp.ui. 
11. NI 

3. Therapy-
11. NI 

5. Event al>Med oner use 
stopped or dose reduced 

D yes D no [!] C!Oesn't 
11 apply 

D yes D no D C!Oesn't 
apply 

8. Event re_...., after 
reintroduction 

D yes D no [!] C!Oesn1 
~9-.-N-DC __ # ______________ .._ ______________ -111 apply 

0087-6060-05 D yes D no D C!Oesn't 
apply 

1 o. Concomitant medi..i products 
mnc 

G. All manufacturers 
1. Contact office· -address 
LOtJISl!: LOVAS, B.S.N., R.N. 

BRIS'l'OL-llYERS SQtJIBB 

'NORLJ)Wil)!: SA!'l!:'1'Y a. St1RV!!ILLANC1!: 

11.Al:L LOCATION D23-07 

P.0.BOX 4000 

PRINCB'l'ON,NEW JlDtS!:Y 08543-4000 

4. Date received by manufacturer 
10/31/97 

6. If IND, pn>tocol # 
NA 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

~ 

D yes 

D yes 

2. Phonenumber 
609-252-3737 

3. Report source 
(Check ail that apply) 

D foreign 

D study 

D literature 

D consumer 

[!] health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D 1o-oay [!] pertodic 
8. Adllerse event tenn(s) 
MALA.IS!: 

D Initial [!] tollow·up# l.__ DYSl>l!!PSIA 

t>I.AlUU!l!!A 
9. Mfr.report number 
M070042 

1·--
1 

2. - professional? 

l!J yes D no 

PAIN 

TASTE PERV!!R.S 

3. Occupation 
PHARMACIST 

4. lniti81 reporter also 
-.! report to FDA 

D yes D no [!] unk 
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THE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

Page 2 of 2 
- -- --- - - -----~- -- -- - --

A. Patient information C. Suspect med1cation(s) 

1. Patient Identifier 2. A!I& st time 3. Sex 4. W<iight 1.Name 
of event 

or 
Orema1e lbs 

Oma1e 
or 

2. Dose, frequency & route used 

Date 
of birth: In confidence 

B. Adverse event or product problem 

1. 0 Adverse event and/or 0 Product problem 

2. OUtcomes attributed to ac:tverso1 event 0 
(check aJI that apply) disability 

0 death O congenital anomaly 
4. Diagnosis for use 

0 life-threatoning 

D hospitaliution-initial or prolonged 
D ~=:i1e~icgi.: 
D Othar: 

M070042 

3. The1'8py -

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 doesn't 
apply 

6. Lot# 7. Exp.elate 
D yesOno 0::,n·t 

3. Date of 
event 

5. Describa event or problem 

4. Date of 
this report 

Jtov:tDED, AND StJBSZQtTDn'L Y D!:VZLOPED tlPSft S'l'OMACH, 

:tAlUIDA, "DISCOMFORT" JUll) A BAI> TASTE. HD lllCI>ICAL 

ISTORY DICLIJI>ED HIGH BLOOD PRZSStJlU:, CANCD ( "CANCJDl 

Dt10DENAL TtlMOJt. NO Ft111.TllD l>!:'l'AILS 

6. Relevant lesbllaboratory data 

7. Other relevant history, inchlding preexisting medical conditions 

IDA 
Facsimile Form 3SOOA 

Submission of a report does nae constitute an 
admission that medical personnel, user facility, 
distributor, manufacturer or product caused or 
contributed to the event. 

9. NOC# 

1 O. Concomhant medical products 

G. All manufacturers 

6. If IND, protocol# 

7, Type of report 
(check all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre-1938 D yes 

OTC D yes product 

a. Event ruppeared after 
reintroduction 

0 yes 0 no 0 doesn'I 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 

3. Report source 
(check all thal apply) 

D foreign 

D study 

D titerature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

D io-day D periodic 

8. Adverso1 event tenn(s) 

0 Initial 0 fOllow-up# 

9. Mfr.report number 

E. lmtial reporter 
1. Name, address & phone number 

2. Health professional? 3. Occupation 

Dyes 0 no 

•· Initial reporter also 
sent report to FDA 

Dyes 0 no 0 unk 
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MED WA TC~ Plwm''"""' Ro.-!""'"" M070759 

TIIE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

2. OUtcomes llltributed to_,_ event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

O Itta-threatening 

0 hospitalization-initial or prolonged 
0 =-~~tr.:;a:~i=~ 
0 other. 

3. Dale of 
event 00/00/97 

4. Dao! 
this report 01/21/98 

5. Descrlblt •vent or problem 
54-TZU-OLD MALE PATIDl'r DEVELOPED DIAltJUIZA WHILE TAXING 

GLttCOPKAGE (llETP'ORMDl BCL) 850 JIG TID POR TRJ:ATllEllT OF 

l!:XACT TBEJ1APY t>ATES llDJ: llfOT PROVIDED; 

DURATION WAS REPORTED AS SIX llOll'l'llS. THE PATIDl'r' S 

ICAL HISTORY nrct.ttDED AltTBRITIS; HIS DIABETES IS NON­

INSUl.IN DEPENDDl'r. AS OF SEPTEMBER 3, 1997, THE DIAJUU!EA 

IS tr.NRESOLVZD. 

SttPPLl!:lll!:NTAL INFORMATION WAS UCEIVZD FROll THE TRJl:ATING 

PBYSICIA!1 ON HOVl!:K8D 4, 1997. IT WAS REPORTED THAT 

PATIDl'r WAS LAST SEEN IN TD PBYSICIAB'S OFFICE ON 

JtJm 13, 1997. AT THAT TIME, BE WAS DUCJUBED AS 

"TOLERATING MEDICATION.• NO FURTHER DE'l'AILS llDJ: UPORTED. 

6. Relevant testsllaboratory data 
tlNK 

7. Other relevant history, inclllding preexisting ~iclll conditions 
ARTHRITIS 

IDA 
FacsimU. Form 3500A 

Submission of • report dOM not constitula an 
admission that ~iclll personnel, UMr facility, 
disbibutor, manufacturer or product C8llMd or 
conbibuled to - .vent. 

C. Suspect medication(s) 

1. Name 
11. GLttCOPllAGE TA:llS 850 JIG 

2. Dose, frequency & roua used 
11. 850 JIG 

TID ORAL 

4. Diagnosis for use 

3. Therapy-
11. tlNK 
6 MONTHS 

11. NON-INSUl.IN-DEPENDENT DIABl!:'l'l:S 

6. Lou 
11. HI 

7. Exp.date 
11. HI 

S. Event abated after use 
stopped or dose reduced 

O yes O no I!:) doesn1 
11 apply 

0 0 O doesn't 
yes no apply 

8. Ev.nt .._ared -r 
reintroduction 

0 yes 0 no I!:] doesn't 
~9-.-N-DC--,--------------....... -----------------111 apply 

NOT Rl!!PORTED 0 yes 0 no 0 doesn't 
apply 

10. Concomitant medical products 
INDOllJ!:TKACIN 

G. All manufacturers 
1. Contact office • ....,,.,address 
HEIDE CONNING, B.S. 

BRISTOL-llYDS SQUIBB 

WORLDWIDE SAFE'l'Y & stlltVl!:ILLANCE 

MAIL LOCATION D23-07 

P.0.BOX 4000 

PRINCETON,K!:W J!:l\SEY 08543-4000 

4. D- received by manuhlcturer 
11/04197 

6. ti IND, protocol I 
NA 

7. Type of report 
(check all that apply) 

0 S-day 0 15-day 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 

OTC 
produd 

.ll:::.3..51. 

0 yes 

0 yes 

2. Phonenumbltr 
609-252-3737 

3. Report sourc. 
(check all that apply) 

0 foreign 

0 study 

0 Uterature 

0 consumer 

I!:] health 
professional 

0 user facility 

0 company 
repres.ntaliVe 

0 distributor 

0 other. 

0 10-day I!:] periodic 

8. Adva....., event terrn(s) 
DIA.RRBl!:A 

0 Initial I!:] fOllow-up# .l,__ 

9. Mfr.report number 
11070759 

2. Health professional? 

[!]yes 0 no 

3. Occupation 
PHYSICIAN 

4. Initial re"°"*r also 
sent .. port to FDA 

0 yes 0 no [!] unk 
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A 

M070925 Mfr report# 

llfE FDA MEDICAL PRODUCTS REPORTING PROGRAM 

1. [!] Adverse •vent ancvor 

2. Outcornois attributed to adverse event 
(check all that apply) 

0 death 

0 disability 

o congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
0 required intervef)lion to prevent 

permanent 1mpamnent1oamage 

3. Daleo! 
-t 00/00/96 

D other. 

4. Date of 
thl$ report 01/21/98 

5. Describlt event or probl<tm 
76 YEAR OLD MALE SPO!l'l'ANZOUSLY REPORTED 'l'BA'l' JD! 

EDEMA WlllLE 'l'AXDIG GLUCOPBAGE 

'l'BDAPY. GLUCOPHAGE 

!Tlill!:ll~Y, 500 MG ORALLY 'l'w.tCE PD DAY, WAS :Utt'l'llTl!:D 

1/2 Y!!AltS PRIOR '1'0 '1'Bl!: TIJllE OP REPORTDilG 

'l'REA'l'MEN'l' OF NON-:tll1Stl'LD1-DEPENI>Dl'1' DIABETES Kll:L­

SBOR'l'LY AP'1'D. '1'Bl!: Dl'I'l'll'l'IOll OP '1'llDA1'T, '1'Bl!: 

ONGOING. POUR MOlll'l'BS AGO / Bl!: BEGAN '1'0' l!:XPl!:lUDICl!: PULL 

Bl!: WAS PRl!:SCIUBl!:D ALLEGRA 

(Pl!:XOFdAI>Dil!! BYDROCKLORIDE) '1'0 TJ!l!:A'l' '1'Bl!: SWELLIJIG. Bl!: 

Dttl!:D '1'.u:::ING ANY Ml!:DICA'l'IOllS COHCOllZ'l'.url'LY. JD! ltEPORTl!:D 

BAVDIG •SOii!: lll!:AC'l'ION '1'0 PDIICILLIN.• 

St7PPLl!:llDl'l'AL DIPORHATIOH WAS RECEIVED PROll '1'Bl!: CORSUKl!:R 

( CON'l'INUl!:D) 

6. Relevant lestsllaboratory dllta 
SDUM GLUCOSE GOOD C'l'RL 

7. Other relevant history, including preexisting medical conditions 
DRUG lll!:AC'l'ION 

FDA 
FllCSlrnile Form 3500A 

Submission of • report does not constHute an 
admission thllt medical personnel, u-facillty, 
disbibutor, manufacturer or product C811Md or 
conbibutad to the evenL 

UF /Dist report t 

C. Suspect medication(s) 

1. Name 
11. GLUCOPBAGE TABS 500 MG 

3. Therapy dlltes 2. Dose, fnlquenc:y & route -
11. 500 MG 

BID PO 
11. 08/00/96-06/30/97 
CONTnro:tHG 

4. Diagnosis for use 

11. HOH-IHSULIN-DEPENDEH'l' DIABETES 

6. Loi# 
11. HI 

7. Exp.111118 

11. HI 

5. Event •bated after use 
I stopped or dose redu* 

[!] yes 0 no 0 doesn1 
il apply 

0 yes 0 no 0 doesn1 
apply 

8. Event reappeared -
reintroduction 

0 yes 0 no [!] doesn1 
l-9-_...,N"'DC""""t---------'---------l ll . apply 

HOT REPORTED 0 yes 0 no 0 doesn1 
apply 

' I 

10. Concornilant medical products 
NONI!! 

G. All manufacturers 
1. Contact office • nama/address 
LOUISE LOVJIS, B.S.H., R.N. 

BRIS'l'OL-MY!!RS SQUIBB 

WORLtlWJ:DE SAP'l!:'1'Y &: SURVEILLANCE 

MAJ:L LOCA'l'ION D23-07 

P.0.BOX 4000 

PRlllCl!:'rON,llD:W JDsn 08543-4000 

4. Date received by "'8nllfacturer 
10/22/97 

6. If IND, protocol # 

JO. 

7. Type of r1IPOf'I 
(Check an that apply) 

5. 
(A}NOA# 

IND# 

PLA# 

pre-1938 

OTC 
product 

.ll.::.J.ll 

0 yes 

D yes 

2. ~number 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

D study 

0 literature 

[!] consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distributor 

0 other. 

D 5-day D 15-day 

0 1G-day [!] periodic 

B. Adverse event tenn(s) 
EDEMA FACE: 

0 Initial [!] follow-up# L_ EDEMA 

HYPER GUM 
9. Mir .report nurnbltr 
M070925 

1. Name, address & phone nurnbltr 

2. Health professional? 

0 yes !!] no 

3. Occupation 
CONSUMER 

4. tniliat reportar atso 
Mnt report to FDA 

0 yes 0 no [!] unk 
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A. Patient information - - ·--- -- - - - - -

1. P-1 ldenllfier 2. Agutllme 3. Sex 4. Weight 
of-t D female 

or 

Dale Oma1e 
or 

In confidence of birlh: 

B. Adverse event or product problem 

1. 0 Ad11erse e11ent and/or D Product problem 

2. Outcomes attributed to adllerse event 
(check all that apply) 

D death 

D life-threatening 

0 hospitalization-initial or prolonged 

0 disability 

O congenital anomaly 

0 reouired lnteivel)lion to pr8\lent 
petmanent unpaiiment/clamage 

0 Other. 

lbs 

kgs 

C. Suspect medicat1on(s) 

1.N ...... 

2. Dose, fnqUeftcy" - -

4. Diagnosis lot use 

M070925 
U /Dist report# 

3. Therapydilles 

5. Event abated after use 
stopped or dose reduced 

D yes 0 no 0 doesn' 
apply 

6. Lot# 7. Exp.dale 0 yes D no D a6esn1 
apply 

3. Dale of 4. Date of 
-t this report 

5. Describe e11ent or probl9m 9. NDC t 
OH Sl!:PTSllBE:ll 24, 1997. BE JUtPOll'l'l!!I) 'l'BA'l' MOR!: SPl!:CI!'ICALLY, 

'1'BE !'ACIAL SWELI.:DIG BAS Dl'Ct.'CIDZI> llIS rtl!:LIDS, GtJllS AND JAW. 

BE BAS ALSO HAD SWJ:LLDIQ OF '1'BE Ll!!l"'l' ARM. HIS JUGH'l' l!:Yl!: 

OH Sl!:PTSllBE:ll 7'1'H (Yllll HOT SPECIFIED) WAS COllPLE'l'J!:LY 

SWOLLEN Sll'D'l'. BE BAS CONSOL'l'l!:D '1'HJUtl!: PHYSICIANS, AND A 

DIAGNOSIS BAS HOT BD:H RDDEJtEI> JUtQARDIHG 'l'BESl!: SYllP'1'0llS. 

LABOllA'l'OllY 'l'l:S'l'S ALSO FAILl!!I) '1'0 u:vZAL AB B'l'IOLO<JY. HO 

Ft!Jt'l'HEll DB'l'AILS WElll!: UPOR'l'l!:D. 

st7PPLDd:H'l'AL INFORMA'l'IOH WAS lll!:Cl!:l:VEI> FROM '1'BE 'l'llEA'l'IHG 

PHYSICIAN OH OC'l'OBD 22, 1997. BE lll!:POll'l'l!:D 'l'HA'l' '1'BE 

PA'l'I:Dl"l' S'l'All'1'l!:I> 'l'Altl:HG GLtlCOPBAGl!: IN AIJQOS'l', 1996, AND 

'l'BA'l' '1'BE DlltlG PROVl:Dl!:D J:XCELLl!CN'l' GLYCl!:llIC COH'l'ROL FOR 

'1'BE PA'l'I:Dl"l'. FOLLOWING '1'Hl!: PA'l'I:Dl"l'' S PllOGRESS:rv11: 

l!!l)J:llA AS lilO'l'l!:D ABOVE, '1'BE PHYSICIAN DISCON'l'IHtlZD '1'Hl!: 

( COH'l'IHtlZD) 

6. Relevant testsllaboratory data 

7. Other re-nt history, inclUcling preexisting medical conditions 

10. Concocnitant rneclic:al products 

G. All manufacturers 

6. H IND, ptOtocol t 

7. Type of report 
(Cheek all that apply) 

0 5-day 0 15-day 

0 10-day 0 periodic 

D lnltial 0 follow-up# 

9. Mlr-"'POlt number 

E. Initial reporter 
1. N...,,., •ddtMs & phone number 

APP 
ON 

5. 
(A)NOA# 

IND# 

Pl.A# 

pre-1938 0 yes 

OTC 0 yes product 

8. Event reappeared _, 
reintroduction 

0 yes D no 0 doesn1 
apply 

0 yes D no D doesn't 
apply 

3. Report s-.:e 
(check all that apply) 

D foreign 

D study 

D Aterature 

0 consumer 

D health 
professional 

0 userfacilily 

D company 
representative 

D distributor 

D other. 

8. Adllerse event tenn(s) 

JFDA Submisaion of • report does not constitute 11n 

adrniSSion lhat medical personnel, user facility, 
disbibutor, manufacturer or product caused or 
contributed to the ev;,nL 

2. Health professional? 3. Occupallon 4. Initial reponer also 
sent report to FDA 

Foocsimile Form 3SOOA 
Qyes Ono Oves D no 0 unk 
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A. Patient information --- - - - - - ---

1. Patient Identifier 2. Ageatlime 3. Sex 4. W61ght 
of event 0 female lbs 

or 

Date Omale 
or 

In confidence of birth: -- kgs 

8. Adverse event or product problem 

1. 0 Adverse event and/or 0 Product problem 

2. Outcomes attribuled to adverse_, 
(check all that apply) 

D death 

O me.threatening 

0 hospitalization-initial or prolonged 

D disability 

O congenital anomaly 

D =8,,da:.'l'=~~.lgc~ o other. 

C. Suspect medication(s) 

1. Name 

2. Dose, tnquency & route uS9d 

4. Diagnosis for use 

Mfr report# M070925 

3. Thef1lpy dates 

5. Event abated after use 
stopped or dose reduced 

0 yes 0 no 0 doesn~ 
apply 

6. Loi# 7. Exp.dale D yes 0 no 0 doesn't 
apply 

3. Date of 
event 

5. Describe event or problem 

4. Date of 
this report 

PA'l'IEN'l''S GLOCOPHAGE '1'BEJtAPY ON JtJH!: 30, 1997. 

I>ISCON'l'IWA'l'IOlll' 01" '1'BJt 1>llOG, ALL 01" '1'BJt S'rHP'1'0MS 

I'l' WAS NOT N0'1'BX> IP' '1'HDE WAS COMPLl!:'l'J!! 

01" SYMP'l'OMS. HO l"'DR'l'BER DETAILS WJ:1UI! 

6. R-nt tests/laboratory data 

7. Other ntlevant history, including preexisting medical conditions 

JFDA 
Facsimile Form 3500A 

Submission of • report does not cons1llute an 

lldMlssion that medical personnel, user facility, 
distributor, manufactuntr or product ........i or 
contributed to the evenl 

9. NOC# 

10. Concomitant medical ptOdUcts 

G. All manufacturers 
1. Contact office • ........,llddress 

4. Date received by lllllnUfacturer 

6. If IND, protocol I 

7. T~ of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pr&-1938 D yes 

OTC D yes product 

8. Event reappeared after 
reintroduction 

D 0 O doesn't 
yes no 

apply 

D yes 0 no 0 doesn't 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

D foreign 

D study 

D Hterature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D s.oay D , s.oay 

D 10-<1ay D periodic 

8. Actv.nie event term(s) 

0 Initial O IOllow-up# 

9. Mfr .report number 

E. Initial reporter 
1. Name, addl'ftS & phone nun.be< 

2. Health profesSional? 3. Occupation 

Dyes Ono 
4. Initial ntporle< also 

sent ntport to FDA 

Dyes 0 no 0 unk 
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and/or 

2. OutconMis attri-.i to adverse event 
(eheck all that apply) 0 disability 

0 death O congenital anomaly 

0 lite-threatening 

0 hospitalization-initial or proiOnged 
o ~'l:l:.re,:i.:::1r~~rl~s.:~~ 
D other. 

3. DaleOf ._,, 03/00/97 
4. Daleo! 

this Nport 01/21/98 

5. Describe event or problem 
BE Wl:!"l!: OF A 73 YZJ.a OLD HAlJt SPOel'l'AlllZOOSLY UPOltTl!:D 'l'KA'l' 

BE ZXPllClt:CDICJCD S'l'OIU.CB CltMIPS Ulll P'LA'l'OLDtO!: WIULE 'l'UDIG 

GLOCOPAJ!GE (ME'l'FORK:IN l!Yt)llOCHLOllDZ) 'l'ABLE'l' 'l'JD:1tAl'Y. 

GLOCOPllAGE 'l'B:&RAPY, 850 MG OJI.ALLY '1'BREE 'l':CMES PllClt :DAY, WAS 

:CNX'l'llTl!:D 6 MOlll'l'JIS Plt:COR '1'0 '1'BE 'l'lllE OF ltEPOltT:CNG. '1'BE 

J!:VEN'l'S WZltE ONGO:c:NG 'l'BltOOGBOO'l' '1'BEltAPY. CO!ICOM:c'l'AN'l' 

:CCAT:COSS DK:Ltlt>l:D ATENOLOL, llEVJl.COlt (LOVM'l'ATDf) I 

RYTltlN (TEltAZOSDt 

HYDROCBLOR:cDI!:), ASCJU:PT:CN (ASP:CltDt, MACDIES:COM HYDROX:CDI!:, 

OM:cNOM HYDll.OXl:DI!:, UID CALC:COM CAii.BOiD.Ti!:), Un> LOltAZl!:PAM. 

D:CTl:ONAL :CHFOllMATl:ON WAS ltEQtlJ:STl:D. 

SOPPLElll:HT.AL l:HFORMAT:CON WAS 11.ECl!:IVZD FROM '1'BE COllS'OMllClt 

ON OCTOBllClt 8, 1997. BE UPOltTl!:D THAT Kl:S GLOCOPKAGB 

Pltl!:SCJU:PTl:ON WAS Fii.OM LOT llltJllBD 8054, l!:XPl:ltA'l'l:Olll' :DATii: 

(COH'l'nroED) 

7. Other relevant histo<y, lnchlding ptMxisting medical conditions 
ONK 

lFDA 
Facsimile Form 3500A 

Submission Of • rwport does not constltuta an 
admission that m.dicaol personnel,,,_.. hlcllity, 
distributor, manufacturer or product~ or 
contributed to lheevenl 

U /Dist report• 

C. Suspect medicahon(s) 

1. Name 
tl. GLOCOPKAGE TABS 850 MG 

3. Therapy dates 2. Dose, frequency & route used 
11. 850 MG 

T:CD PO 
11. 03/00/97-00/00/97 
CONT:CNO:cNG 

4. Diagnosis tor use 

11. D:C.ABE'l'l!:S lll!:LLU'trS TYPI!: l:l: 

7. Exp.dale 
11. 10/99 

5. Eventabatedatteruse 
stopped or dose roduced 

[!] yes 0 no 0 doesn't 
t1 apply 

D 0 D doesn't 
yes no apply 

8. Event ruppearecl _, 
reintroduction 

D yes 0 no [!]doesn't 
1-9-.""'N"'DC_# _______ .._ _______ --tU apply 

NOT ltl!:PORTl:D 0 yes 0 no D doesn'I 
apply 

1 O. Concornilant n.dlcal products 
ATE:NOLOL 

MrCltONASE 

Ml!:VACOlt 

Tlt:CAM'TEIU!!N3 

G. All manufacturers 

1. Contact Office. --­
LOtr:CSI!: LOVAS, B.S.111'., 11..N. 

Bltl:S'l'OL-HYl:ltS SQO:CBB 

WOR:t.DW:cDE SAl"J!'1'Y a stJllVJ!n.LA!ICE 

MAl:L LOC.AT:COlll' P23-07 

P.0.BOX 4000 

PltDl'CSTON,lll'l!:W Jl!!JlSJ:Y 08543-4000 

4. Date received by manun.Cbnr 
12/09/97 

6. II IND, protocol I 
lll'A 

7. Type of report 
(Check all that apply) 

5. 
(A)NOA# 

IND# 

PlA# 

pre-1938 

OTC 
product 

.li:.l.51.. 

D yes 

D yes 

( CONTl:Ntl'l!:D) 

2. Phone number 
609-252-3737 

3. Report soun:e 
(check all that apply) 

D foreign 

D study 

D Nterature 

D consumer 

[!] health 
professional 

D usar facility 

D company 
representative 

D distributor 

D other. 

D 5-day D 15-day 

0 1~y [!] periodic 
8. Adverse_, tenn(s) 
Plllll' ABDO 

0 lnilial IE] follow-up# .l..__ l"LATOL 

9. Mfr.report number 
!1070966 

1. Narne, ltddress & phone number 

2. Health professional? 

[!]yes D no 

3. OccupM;on 
DIDOCltl:lll'OLOQl:ST 

4. Initial 19j)Orter .iso 
sent report to FDA 

Dyes D no [!] unk 
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- --- - - - - --- -- ------- -
A. Patient information 

1. Patient ldenliflflr 2. Age 1tlime 3. Sex 4. W<tight 
of event ofema1e lbs 

or 

Oma1e 
Of 

Dale 

In confidence of birth: kgs 

8. Adverse event or product problem 

1 . 0 Adverse event and/or 0 Product problem 

2. Outcomes albibutod to lldwrse event 
(cheek all that apply) 

0 death 

0 file-threatening 

0 hospitalization-initial or prolonged 

D disability 

O congenital anomaly 

D reQUired intervention to prevent 
petmanent 1mpa1rment1aamage 

D other: 

C. Suspect medicat1on(s) 

1. Name 

2. Dose, trequency & l'OUl8 -

4. Diagnosis for use 

UF/Dist report# 

6. Lot# 7. Exp.data 

3. Data of 
event 

5. Describe event or probltlm 

4. Dateof 
this report 

OC'l'OBER, 1999. HE COlll>LAIHEl> TKA'l' HE WAS ZXPERIDJCING 

'l'BE GAS "24 BOORS A DAY" WI'l'R Ill'l'J:NII'l"l'Dl'l' STOMACH 

ou.MPS. NO Ftl'R'l'RER Dlt'1'AILS WDJ: PROVIDED. 

St1PPLEMEN'l'AL I!IFOl\MA'l'ION WAS :RBCil:VED !'1\0ll '1'R1!: '1'1\l:A'l'ING 

PHYSICIAN ON DECEMBER 9, 1997. I!' WAS 1\EPOl\'l'EI> TKA'l' '1'BE 

STIIP'l'OMS S'l'Al\'l'Zl> WITH ABDC>K:l:mL ClUIHl'S (Wl:'l'R DISCOllFOl\'1') 

ICR RAVE Gl\Al)t7ALLY DEC1\BASEII A1"1'ER '1'BE GLUCOPRAGE DOSAGE 

LOWERED 'l'O 850 MG BID !'1\0ll 'l'ID. '1'BE INDICATION 1"01\ 

GLUCOPRAGE 'l'R!:lUJ!IY WAS DIAB!t'l'ES llELLI'l'tl'S TYPE II. 

0 l"tllt'l'RER DETAILS 'llE1lE lU!:POllTED. 

6. Relevant tests/laboratory data 

9. NOC# 

i o. Concomitant medical products 
HY'l'lUN 

ASCJUP'l'IN 

X.O:RAZEPAM 

G. All manufacturers 
1. Conblct office • NNM/address 

4. Data raceived by manufacturer 

6. If IND, protoi;ol # 

7. Type of report 
(check all that apply) 

5. 
(A)NOA# 

IND# 

PLA# 

pre-1938 D 
OTC D product 

M070966 

yes 

yes 

5. Event abated after use 
stDP!"'d or dose reduced 

D vesOno 0:~~ 
doesn't 0 yes D no D apply 

8. Event.._- after 
reintroduction 

0 yes 0 no 0 dOesn't 
apply 

0 yes 0 no 0 doesn't 
apply 

3. Report source 
(check all that apply) 

D foreign 

D Study 

D Nterature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other: 

D 5-day D 15-day 
8. Adverse event tenn(s) 

0 10-day 0 penOdic 

7. Other relevant history, including preexisting medical conditions 

JFDA 
Facsimile Form 3500A 

Submission of • noport does not constitute an 
admission that medical personnel, user facility, 
distributor, manufacturer or product caused or 
contributod to ttwo event 

0 lnttlal 0 follow-up# 

9. Mfr.report number 

E. Initial reporter 
1. Name, address & phone number 

2. Hilalth l)l'OleSsional? 3. Occupation 

Dyes Ono 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no 0 unk 
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and/or 

2. OUtcon.es attributed to adverse event 
(check all that apply) D disability 

D c1eath O congenital anomaly 

0 Ille-threatening 

0 hospitalization-initial or prolonged 
0 reQuired lnt,rvel)tion to prevent 

petmanent impa1rment1oarnage 

D other. 

3. Date of 
event 09/01/97 

4. Diiie ol 
this report 01/21/98 

5. Describe event or problem 
73 Y/0 n:KALE COBSOllll:R llEPOR.'l'ZD 'l'HAT SD J>EVl!:LOPBD 

ELCllIHG WllILE TJUtDlG GILUCOPllAGJ! (llilJ!:'1'!'0Rlln1 llC:t.) 500 

G BID l"OR T!l&ATllEHT OF DIAB&Tl:S. EXACT TllDAPY DATES 

l"OR GLUCOPllAGZ WBRB HOT PROVl:DZD; TllE1Ul.PY Dt!IU.T:tON WAS 

PORTED AS 3 TO 4 WBUS. ON APPROXDIATZLY SBPTl:KB!:ll 1, 

1997, SllE BEQUJ l!:XPBR:tDICDIG TD ABOVE SYllPTOll. llER 

:tCAI. ll:tSTORY :tllfC:Lt1%)1!:D lrYPBRCJIOLBSTBROLll:IUA ARD •tn:.e:J:RS. • 

CONCOM:t'l'ANT DRUGS DlCLtJDBD nts'OL:tB, llEVACOR (LOV1.STAT:tlil') 

CDIET:tDilllB. NO :rtJRTDR DB'l'AIX.S WBRB REPORTED. 

StJPPLBllDl'l'AL :tNFOlUIM':tON WAS RECB:t'VBI> l"ROll TD COBstJllBR 

ON NOV!:llBBR 18, 1997. :tT MAS REPORTED 'l'HAT IN ADD:tT:tON 

BELCHING, SD MAS ALSO l!CXPl:IUDICDIG DA.DACUS ARD •<as.• 

SllE STATED 'l'llAT TD SYllP'1'0llS 1111.VE "BASED t1P. • TD STATUS 

OF GLtJCOPllAGE TllDAPY MAS HOT REPORTED. S11E RDO.:tNS 

( CO!ITINOBD) 

7. Other relevant hislofy, including preexisting "*'ical conditions 
llYPERCllOLESTEROLEM:tA 

tn:.e:J:RS 

IDA 
Facsimile Form 3500A 

Submisalon of • report does not ccnstituta an 
actmis:sion that medical personnel, user facility, 
distriblitor, manufacturer or product caused or 
contributed to the .,,.,,l 

UF/Dist report# 

C. Suspect medication(s) 

1.Name 
#1. GLUCOPllAGE TABS 500 HG 

3. Thenlpy-2. Dose, frequency & route ...... 
#1. 500 HG 

BID ORAL 
11. 00/00/97-UNlt 
3-4 WJ!!BXS 

4. Diagnosis tor use 

il . DIABBTZS llBLL:tTtJS 

6. Loi# 
11.m 

7. Exp.dale 

11.N:t 

5. Event abated alter use 
stopped or dose reduced 

0 yes 0 no [!} doesn1 
11 apply 

D yes 0 no 0 doesn1 
apply 

8. Event reappeared after 
niintroduction 

0 yes 0 no [!}doesn't 
1--,9,... ":'N"'DC.,,_t-------.i.---------i 11 . apply 

NOT REPORTED 0 yes 0 no 0 doesn't 
apply 

1 o. Concomitant medical products 
INSUL:tN 

CONTmuES 
MEVACOR 

C:tHB'l'ID:tm: 

G. All manufacturers 
1. Contact olflee • nalMlad­
D:tDE CUllN:tBG, B.S. 

BlUSTOL-HYBRS SQUIBB 

WORLDW:tDE SAFZ'1'Y " StJRVEILLABCB 

HAIL LOCAT:tON D23-07 

P.O.BOX 4000 

PRDlCBTON,IU:W JERSEY 08543•4000 

5. 4. Dale noceived by manuladurer 
11/18/97 (A)NOA# .ll:lS.2.. 

6. ti IND, protocol t 
NA 

7. Type of report 
(check all that apply) 

IND# 

Pl.A# 

pre-1938 

OTC 
product 

D yes 

0 yes 

2. Ph- number 
609-252-3737 

3. Report source 
(check all that apply) 

D foreign 

D study 

D Hterature 

[!] consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D s.<lay 0 15-day 

D 10-day [!] periodic 
8. Adverse event tenn(s) 
ERUCT AT 

0 Initial [!] follow-up# .l.__ llEADACllE 

9. Mfr.report number 
H071254 

FLATUL 

1 -·Address & DhoM number 

2. Health professional? 

0 yes [!]no 

3. Occupelion 
CONStlMER 

4. lnltial reporter atso 
sent report to FDA 

0 yes 0 no [!} unk 
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A. Patient information 

1. Patient Identifier 2. Age at time 3. Sex 4. Weight 

Ofemale lbs 
ofewnt 

or 
or 

Date 
of birth: 

0 male 
kgs In confidence 

B. Adverse event or product problem 

1. 0 Adwrse ewnt and/or 0 Product problem 

2. OUtcomes attributed to adwrw -• 
(check au that apply) 

D death 

0 life-threatening 

0 hospitallzatiorHnitial or prolonged 

D disability 

O congenital anomaly 

D =~~8..7~~.!:~~ 
D Other: 

C. Suspect medication(s) 

1.Natne 

2. Dose, frequency a. route -

4. Diagnosis for use 

M071254 
Uf/Dlsl report• 

3. Thenipy dates 

5. Event •bated after use 
stopped or dose reduced 

0 yes 0 no 0 doesn't 
apply 

6. LoU 7. Exp.date D yes 0 no 0 doesn't 
apply 

3. Date of 
event 

5. Describe ewnt or problem 

4. Date of 
this report 

N INStJLDI'. NO P'tT.R'l'UJl Dl!'l'Al:LS WERE RBPOll'l'ZI>. 

6. Relevant -.iory data 

7. Other relevant history, induding pNeldsting meclic81 conditions 

JFDA 
FllCSirnile Form 3SOOA 

Subl'nission of • report does not constltllte .., 
adrnisalon lhllt rn..iical personnel, .-r facHity, 
disbiblltor, ....,,ufactu...,. or product ...._ci or 
contributed to the -L 

9. NOC# 

10. Concomitant medleal products 

G. All manufacturers 
1. Contact office • ........,..._ 

6. II IND, protocol # 

7. Type of "'90rt 
(check all that apply) 

D 5-day D ls-day 

D 10-<lay D periodic 

0 Initial 0 follow-up# 

9. Mfr.report number 

E. Initial reporter 
1. Name, address & phone nwnber 

2. He81th professional? 

Dyes Ono 

5. 
(A)NDA• 

IND# 

PLA# 

pre-1938 D yes 

OTC D yes product 

8. Event reappeared after 
reintroduction 

0 yes 0 no 0 doesn't 
apply 

0 yes 0 no 0 doesn't 
apply 

3. Rotpon source 
(check all that apply) 

D foreign 

D study 

D fiterature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

a. A-rse event tenn(s) 

4. Initial reporter also 
sent report to FDA 

Dyes 0 no 0 unk 
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2. Outcomes attributed to adverse event 
(check all that apply) 0 disability 

0 death O congenital anomaly 

0 lite-threatening 

0 hospitalization-initial or prolonged 
0 reouired intel\lention to prevent 

petmanent 1mpa1rment/clamage 

0 other: 

3. Oatll of 
•Y9nl 08/00/97 

4. Oatll of 
lhisNpOrt 01/21/98 

5. Describe avant or problem 
PHYSIC:tAN REPOJl'l'ZJ> VIA A BllIS'l'OL-arn:R.S SQUIBB SALES 

Rl!:SEN'l'ATIVE THAT A PATIEN'l' (MB ARD GDII>Ell ll10T SPBCIFiltD) 

LIGB'l' WKl:LZ TAXING GLtJCOPBAGB 

EXACT THEllAl'Y IIATBS Wl!:Rlt 

OT PllOV%DBI>; TEB1lAPY DUJlATIOH WAS llBPOll'l'ZJ> AS 4 TO 6 WBEXS. 

DITIOIO.L IHFOJUIATIOH WAS Rl!:Qtl'!:STBD. 

SUPPLBHEllTAL INFORMATION WAS llBCBIVEJ> FR.OM TBB TREATING 

PHYSICIAN OH OCTOBEJl 15, 1997. IT WAS llZPOJl'l'ZJ> THAT THE 

PATIBlil'l', A 49-YEAR.-OLD KALB Wll:IGHDIQ 215 POtJHDS, STAR.TED 

TAlUHG GLtJCOPBAGB OH .:l'DLY 24, 1997. PllIOJl '1'0 GLOCOPBAGB 

IT!IEl'UU'T, BE WAS TAJtnla GLYil'OllIDB 5 MG BID. BE DID HOT 

EXPBJlil!:HCE •ANY PROBLDS• J)tJJlDIQ QLYBtJJlIDB TBZRAPY. 

GLUCOPKAGB WAS ADDED, ARD 'l'HRD '1'0 FOtlll 'lfBnS LATER, BE 

COMPLAINED OF SDSITIV:tTY '1'0 LIGHT ARD VZS'OAL PllOBLl!:llS. 

6. Relevant t&s!sl1aboratory data 
VISUAL ACUITY 20/25 

00/00/97 
SJ:JltlM GLUCOSE 184 

00/00/97 
SJ:JltlM GLUCOSE 113 

00/00/97 

7. other relevant history, induding preeldsting -.i conditions 
om;: 

IDA 
Facsimile Form 3SOOA 

Submluion of • NpOrt does no1 constitute en 
admis$ion that medical 1>9rsonnel. user facility, 
distributor,........,,_,,,,, or product caused or 
conbibuted to lhe event. 

U /Dist report t 

C. Suspect med1cation(s) 

1.Name 
11. GLUCOPHAGB TABS 500 MG 

3. Therapy-2. Dose, tr.quency a. - -
11. 500 MG 

BID OR.AL 
11. 07/24/97-08/00/97 
4-6 WBUS 

4. Diagnosis tor use 
11. DIABETES lllELLI'l"OS 

6. Lot# 
11- HI 

7. Exp.date 
11. HI 

5. Event abated after use 
stopped or dose reduced 

~ yes 0 no 0 doesn't 
11 apply 

0 yes 0 no 0 doesn't 
apply 

8. e,, ... t reappeared -
reintroduction 

0 yes 0 no ~doesn't 
t-9-. "'"N""DC_# _______ ...... _______ -111 apply 

ll10T JlBPOJl'l'ltD 0 yes 0 no 0 doesn·t 
apply 

1 o. Concomitant medical products 
GLYBtlllIDB 

G. All manufacturers 

1. Contact olfice • --­BEIDB CtJNNIHG, B.S. 

BRISTOL-MYERS SQUIBB 

WORLDWIDE ~ Ii SlJRVZILLAHCB 

KAIL LOCATION D23-07 

P.0.BOX 4000 

PllDK:HON,llll!!W .n:1lSBY 08543-4000 

4. Date receivad by.....,.,,._ 
10/15/97 

6. II IND, protocol t 
HA 

7. Type of report 
(eheci< all that apply) 

s. 
(A)NOA# 

IND# 

PU.t 

pre-1938 

OTC 
product 

.li:l.ll 

0 yes 

0 yes 

2. Phone nurnbe< 
609-252-3737 

3. Report source 
(check all that apply) 

0 foreign 

0 study 

0 Mterature 

0 consumer 

~ health 
professional 

0 user lac::ility 

0 
0 

company 
representative 

distributor 

0 other. 

0 5-day 0 I 5-day 

0 10-day ~ periodic 
8. Ad\lersa event tlOrrn(s) 
PRO'l'OPHOBIA 

0 Initial ~ follow-up# L_ VISION ABHOllM 

Rl!:'l'Im.L DIS 
9. Mfr.report number 
!1071402 

2. Health pto!essional? 

~yes 0 no 

3. Occup.tion 
PHYSICIAN 

4. lnltlat reporter also 
sent report to FDA 

Dyes 0 '10 ~ unk 
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A. Patient information 

1. Patient Identifier 2. Ageattime 3. Sn 4. Weight 

°'""""t O female lbs 
or 

Date Omale 
or 

In confidence ol birth: kgs 

B. Adverse event or product problem 

1. 0 Adverse event ancilor 0 Product problem 

2. Outcomes attributed to..._ """"t 
(cheek all that apply) 

0 death 

0 life-threatening 

0 hospitalization-initial or prolonged 

0 disability 

O congenital anomaly 

0 reauired irlt,111ention to prevent 
petmanent ornpairrnent/clamage 

0 other. 

C. Suspect medication(s) 

1. Name 

2. Dose, frequency 6 route uaad 

4. Diagnosis for usa 

Mfr report# M071402 

3. Ther8py dates 

5. Event abated after use 
stopped or dose reduc:ed 

0 yes 0 no 0 dOesn't 
apply 

6. Lot# 7. Exp.- 0 0 O
doesn't 

yes no apply 

3. Dlo!B ol 

""""t 

5. Describe event or problem 

4. o.te ol 
this report 

HE tJNI>EJl.WDl'r EVALUATION BY OPTOJIETllY, Alln> •CBA!IQES DJ 

Rl!:TDIA" (t!HSPECil!'IED) W!!R!: NO'l'EI>. THE PATIDIT 

DI' LATE AUQUST, 1997. 1"0LLOWDIG 

THE DRUG, B:!! ll10T!!I> IlllPROVEHDIT IN 

Vl:SION, IMPll.OV!!llDl'l' DJ THE S'21IPTOlllS 07 PBOTOPBOBIA 

BIS R:&TIN:IU. J!!XAllINATION SHOWED IllPll.OVDD:ll'l'. 

OLLOW-trP VIStJAL ACUITY TEST 'IO.S 20/25 (BASELINE lllOT 

A JlAlllX>Oll S!!lltJl!I GLUCOSE LEV1tL PRIOR TO GILtrcOP 

18'; l!'OLLOWDIG DISCOHTINOATION 01!' THE DRUG, 

THE PJl.TIDIT :IS DESCRIBED AS 

GLtrCOPBAG!! TmAPY BAS lllOT 8l!DI 

INTRODUCED .lllO l!'trllTHEll. DETAILS W!!R!: 11.!!POll.T!!D. 

6. Relevant lests/lal>Ondory dabl 

7. Other "°"""'nt history, including preexisting medical conditions 

lFDA 
Facsimile Form 3500A 

Submission ol a report does not constitute an 
admission that medical personnel, user facility, 
distributor, manufacturer or product caused or 
contributed to the """"L 

9. NOC# 

10. Concomitlnt medical products 

G. All manufacturers 
1. ConUICt offlca· ~ 

6. If tND, protocol t 

7. Type o1 report 
(cheek all that apply) 

5. 
(A)NDA# 

IND# 

PLA# 

pre·1938 

OTC 
produc:1 

0 yes 

0 yes 

a. Event reappeared after 
reintroduction 

0 v•sOno Odoesn·1 
apply 

0 yes 0 no 0 doesn't 
apply 

2. Phone number 

3. Report source 
(cheek all that apply) 

0 foreign 

0 study 

0 Hterature 

0 consumer 

0 
0 
0 
0 
0 

health 
professlOnal 

user facility 

company 
representative 

distributor 

other. 

0 5-day D 15-day 

0 10-day 0 periodic 

O Initial O follow-up# 

8. Adverse event tenn(s) 

9. Mfr.report number 

E. Initial reporter 
1. Name, address 6 phone number 

2. Health professional? 

0 yes 0 no 

3. Occupation 4. Initial reporter also 
sent report to FOA 

Dyes 0 no 0 unk 
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2. Outcomeslltlributedtoadverseevent 
(Cheek all that apply) D disability 

D death D congenital anomaly 

0 life-threatening 

0 hospitalization-initial or prolonged 
D ~~~~ttr=~ig~gi.i 
D other. 

3. Dateof 
event 09/13/97 

4. Date of 
this report 01/21/98 

5. Describe event or p..-m 
75 Y/0 MALE COHStJKJ:a JUCPOR'l'ED 'l'BAT BE l>E'VZLOPED ]):o.:R:RJrEA 

BLOOD IN '1'HE STOOL WSIIJC TAJtDIG GLOCOPHAG!: (IC!:'rJ'OltXIN 

HCL) 500 MG BID l"OR 'l'ltl!:A'l'llDft' OF D:tAB!:'l'l!S Ml!:LLI'rOS. '1'HE 

STA:R'l'l!:l> T.utnl'G GLOCOPllAG!: IN Sl!:P'l'l!:llB!, 1997; AJ"l'l!:1l 

OF SIX :OOS!:S, Hl!: NO'r!!D TH!: ABOVE S"!XP'l'OMS. BE 

T.U:::mG GLOCOPllAG!: UID '1'Bl!: BLOOD DID NOT Rl!:APPE)Jl. 

WAS NOT T.U::DIG AllY COllCOlaTUl'l' DR'OGS UID BAX> 1llO Rl!:IZVAN'l' 

?CAL C0111I>ITIONS OR ALL!:RGI!:S. 

SUPl>Ll!:MDl'AL INl"ORMATIOH GS JUCCJ:tvm:> l"ROlll '1'Bl!: 'l'Rl!:ATJ:NG 

PllYSICIJU\1 ON ROVDIBD 11, 1997. Hl!: JUCPOR'l'ZII 'rllAT 'l'BJ: PATI 

BAX> A HISTORY 01" JUCC'l'AL BL!:l!:DDIG IN AP:tu:L, 1997, WRICH 

SOL'l'l!:J) IN '1'HE l.U!:llOVAL OF POLYPS. '1'Bl!: ZVDl'l'S OF I>:o.:R:IUrEA 

'rH BLOOD IN '1'Bl!: S'1'00L OCCORJUCD INJ:TJ:ALLY (WSIIJC ON 

6. Relevant testsllabontory data 
mnt 

( CON"l'Dm"l!:I>) 

7. Other l'lllevant history, induding preexisting medical conditions 
Rl!:C'l'AL l>OL YPEC'l'OMY 

Rl!:C'l'AL BIJCEDING 

REC'l'AL POLYPS 

JFDA 
Facsimile Form 3500A 

Subtnlaslon of • report does net constitute .., 
admission lhM medical personnel, user hoc:llity, 
distributot, manufacNntr or product "*-<I or 
contributiod to the event 

u /Dist report ' 

C. Suspect medication(s) 

1. Name 
11. GLOCOl>llAGE TABS 500 MG 

3. Therapy dai.t. 2. Dose, frequency & route UMd 
11. 500 MG 

BID ORAL 
11. 09/00/97-09/00/97 
6 DOSES 

4. Ol"!JftOSis for use 
11. DIABE'rl!:S llll!:LLI'rOS 

6. Lot# 
11. m: 

7. Exp.-
11. m: 

5. Event abated after use 
stopped or dose reduced 

(fil yes D no D doesn't 
41 apply 

D D D doesn't 
yes no apply 

a. Event reappeared-. 
reintroduction 

D yes D no (fil doesn't 
~9-. _N_OC_# _______ .._ _______ -l ftl apply 

NOT JU!:l>OR'l'ED D yes D no D doesn't 
apply 

10. ConcomitllntmecliClll products 
NONJ!: 

G. All manufacturers 
1. Contact office· Nlme(address 
Hl!:IDJ!: C'ONNDfG, B. S • 

BlUSTOL-MYE:RS SQOIBB 

WORLDWXI>l!: SAl'l!:'1'Y A SORVJ!:ILLANCE 

MAJ:L LOCATION I>23-07 

l>.O.BOX 4000 

PRJ:NCJ!:'l'ON,NEW JERSEY 08543-4000 

5. 4. Date .....ived by manufacturer 
11/11/97 (A)NOA# .ll:l.ll 

6. If IND, protocol # 
Nll. 

7. Type of raport 
(cheek all that apply) 

IND# 

PlA# 

pre-1938 

OTC 
product 

D yes 

D yes 

2. Phonenu-
609-252-3737 

3. Report source 
(checl< all that apply) 

D foreign 

D Study 

D Hterature 

0 consumer 

[!] health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

o~y D 1~Y 

D 1 o.aay !!:l periodic 

B. A~ avent tenn(s) 
HELENA 

0 Initial [!] follow-up# .l..._ I>J:AIUUIEA 

9. Mfr.report number 
M071563 

2. Health professional? 

[!]yes 0 no 

3. OCCUpetion 
l>B'!'SICJ:JW 

4. Initial reporter also 
sent report to FDA 

0 yes D no (fil unk 
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A. Patient information 

1 . Patient Identifier 2. A~ lit time 
of event 

or 
Dale 

In confidenee of blr1h: 

B. Adverse event or product problem 

1. 0Adversee"*!lt and.I or 

2. Outcomes llllribuled to- event 
(check all that apply) 

D death 

D life-threatening 

D hospitalization-initial or prolooged 

3. S.x 4. Weight 

Qtemale lbs 

Qma1e 
or 

kgs 

D disability 

D congenital anomaly 

D ~~re,:i~~~~~=Q'.l 
D other. 

C. Suspect medication(s) 

1.-

4. Diagnosis tor use 

M071563 
UF/ Isl report I 

3. Therapy elates 

5. Event abated after use 
stopped or dose reduced 

D yes D no D doesn't 
apply 

6. Loi# 7. Exp.elate D yes D no O ~°:~'t 
3. Date of 

event 
4. Daleo! 

this report 

5. Describe event or problem 
GLUCOPBAGE TSDAPY) ON S1!a"l'Jl:llBD 13, 1997. 

E'l'llLS WU!! PllOVIDED. 

APP 
0 

6. Relevant testsllaborlltory data 

7. Other 19Jevant history, including piwllisling medical conditions 

JFDA 
Facsimile Form 3SOOA 

Submission of • report does not conslituta an 
admission that medical personnel, user faclllty, 
distributor, rnanuf8cturer "' product - or 
conlribut8d to the evenl 

9. NDCt 

10. Concomitant medical produc1S 

G. All manufacturers 

6. If IND, pl'OtOCOI # 

7. Type of report 
(cheek all that apply) 

5. 
(A)NDA# 

IND# 

PlA# 

pre-1938 0 yes 

OTC 
D yes product 

8. Event 19appeared _, 
reintroduction 

D yes D no 0 doesn't 
apply 

D yes D no D doesn't 
apply 

2. Phone number 

3. Report source 
(check all that apply) 

D foreign 

0 Study 

D literature 

D consumer 

D haalth 
professional 

D user facility 

D company 
representative 

0 distributor 

D other. 

0 5-day D l5-day 

D 1()-day D periodic 
e. A- event term(s) 

0 Initial D follow-up# 

9. Mfr .report number 

E Initial reporter 

1. -.•dm-.ss&~number 

2. Health proff>Mional? 3. 0ccu.,.11on 

Dyes Ono 

4. lnltlat reporttr also 
sent report to FDA 

Dyes D no D unk 
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1. IEJ Adllerse event an<i'or 0 Product problem 

2. oui..- llttribui.d to-rseevent 
(ched< all that apply) 0 disability 

0 death O congenital anomaly 

0 lite-threatening 

0 hospitalization-initial or prolonged 

3. Date of 
•vent 08/01/97 

5. O.scri~ ...,.nt or problem 

4. Dal1I of 
this report 01/21/98 

7 9 YI 0 MAL!: CONStJJIE!t REPOlt'l'ED 'l'BA'l' Bl!: J:>EVZLOPltD A 

PU:LING OP WARll'l'B AND ITCK:WO WHILE 'l'.u::DIG GLUCOPJ!AQJ!! 

(M!!'l'PORMIN BCL) 500 MG BID POlt 'l'U:A'l'llDl'r OP DIABl!:TZS 

'l'BE PA'l'IEN'l' S'l'Alt'l'&J) 'l'AltING GL'OCOPBAGE ON AUGUST 

19971 SIBC:I!: 'l'BA'l' 'l'IMJ: Bl!: BAS BD:N J:DIEltIENCING 'l'BE 

SYMP'l'OllS. CONCOMI'l'AH'l' Z>ltt7GS DICLtJm:D GLt7CO'l'ltOL 

(GLIPIZIDE) POlt A POt71t MON'l'H DtllUl.'l'ION. AS OP SD'l'DIBD 30, 

ARE mDU!:SOLVl:D. lllO :rtJJl.TBBJ.l.DE'l'AILS WERE 

St7PPLllXDl'l'AL Dr!'ORMA'l'ION WAS UCJ:IVZD PltOll 'l'B!l CON.sma:tt 

ON OCTOBER 22, 1997 • Bl: ltEPOlt'l'ltD 'l'BA'l' •m: DID lllO'l' 

BAS lllO'l' l!:XPJ:ltIENCED Ul'lr llDC'l'ION 'l'O GILt7COPRAGE 

ICA'l'ION. • 'l'BE PATIENT DID NO'l', BOWEVD, 

PltOVXDJ: AlllO'l'BD J:DILAHA'l'ION OR CAt7SI: POlt 'l'B!l EVD1'1'. 

6. R.i.vant tests/laboratory data 
ONlt 

( COll'l'INUltD) 

7. Other rellmint history, incllJding preexisting medical conditions 
NI 

FDA 
FIM:Simii. Form 3SOOA 

Submission of a report dOOtS not constitute an 

IM!mission - medical P9rsonnel, 11Mr f*<:Hity, 
distributor, manufacturer or product - or 
contributed to th<I event 

u /Dist report • 

C. Suspect med1cat1on(s) 

1. Nam<> 
11. GLUCOPBAGE TABS 500 MG 

3. n.. .. py dates 2. Dou, trequency • - UMd 
11. 500 llG 11. 08/01/97-tJHll: 

BID ORAL 

4. Diagnosi• for use 

11. DIABETES lllt:t.LI'l't7S 

6. Lot# 
11. NI 

7. Exp.date 
11. NI 

CONTIN1JING 

5. Event abided after use 
stopped or dose r.duced 

O yes O no IEJ doesn't 
lll apply 

0 yes 0 no 0 doesn't 
apply 

a.:;,.~-=.--

0 yes 0 no IEJ doesn't 
1-9-. -N_.OC_# _______ ...._ _______ -llll apply 

lllO'l' REPOlt'l'ED 0 yes 0 no 0 doesn't 
apply 

10. ConcomitantmedlClll proctucts 
GLt7COTltOL 

G All manufacturers 
1. contact office - nwne.tllddreaa 
B!:IDE CONNING, B.S. 

BltISTOL•MYDS SQUIBB 

WOllLDWl:DE SU'E'l'Y IC St71tVl:ILLANC!: 

llO.IL LOCATION D23-07 

P.O.BOX 4000 

PRIHCETON,NEW Jl!:ltSEY 08543-4000 

5. 4. Diiie recorived by manuhlctuntr 
10/22/97 (A)NOA# .2.12.::lll. 

6. II IND, protocol# 
NA 

7. TY1>9 of report 
(ched< alt that apply) 

IND# 

PLA# 

pre-1938 

OTC 
product 

0 yes 

0 yes 

2. PhoM numbw 
609-252-3737 

3. R9port source 
(check au that apply) 

0 foreign 

0 study 

0 iterature 

IEJ consumer 

0 health 
professional 

0 user facility 

0 company 
representative 

0 distribu1or 

0 Other. 

0 5-day 0 15-day 

0 lo-day IEJ periodic 
a. A<Mlrse event tenn(s) 
VASODILA'l' 

0 Initial [!] follow-up# l__ 

9. Mfr.report numw 
111071910 

2. - prolMsional? 

0 yes IEJ no 

Pltt7RI'l't7S 

4. Initial reporter also 
..,.t report to FDA 

0 yes 0 no IEJ unk 
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-A-: Patient infor-mation - - - - - - - - - - - -

1. Patient Identifier 2. A90attime 
of event: 

or 
Dale 

In confidence of bir1h: 

B. Adverse event or product problem 

1. D Ad-•11ent and/or 

2. OutCOIMS attributed to adYerse event 
(cheek alt that apply) 

D death 

0 life-threatening 

0 hospitalization-initial or prolonged 

3. Sex 4. Weight 

Orerna1e lbs 

Ornale 
or 

kgs 

D disabllity 

D congenital anomaly 

D =.,,radel,'ltr=~&~~:~ o other. 

C. Suspect med1cation(s) 

1.Name 

2. Dose, fntquency • route used 

4. Diagnosis tor use 

Mfr report# 

U /Dist r$pOlt I 

6. Lot# 7. Exp.dale 

3. Dale of 
event 

5. Describe•11entor~ 

4. Dete of 
Ulisreport 

FURTHER J>B'l'Al:LS 'ND!: PJtOVl:J>EJ>. 

6. Relevant lestslblboratory data 

9. NOC# 

10. Concomitant medical products 

G. All manufacturers 
1. Contac1 office - name,/address 

6. II IND, protocol II 

7. Type of report 
(check all that apply) 

s. 
(A)NOA# 

IND# 

PLA# 

pre-1938 D 
OTC D product 

M071910 

yes 

yes 

s. E11ent abated after use 
stopped or dose reduced 

D yes D no 0 doesn1 
apply 

doesn't D yes 0 no 0 apply 

6. E11ent reappeared -
reintroduction 

D yes D no D doesn1 
apply 

D yes D no 0 doesn't 
apply 

2. Phone number 

3. Report source 
(check all that applly) 

D foreign 

D study 

D literature 

D consumer 

D health 
professional 

D user facility 

D company 
representative 

D distributor 

D other. 

D 5-day D ts-day 

D 10-day D periodic 

0 Initial O follow-<Jp# 

6. Adverse event tenn(s) 

7. other relevant history, including preexisting medical conditions 

IDA 
Facsimi .. Form 3500A 

Submission of a report does not ccns- an 
admission that medical personnel, user hlclllty, 
distributor, manufacturer or product cau9ed or 
c:ontributecl to .... -

9. Mfr.report number 

E. Initial reporter 
1. Name, address & phone number 

AP 

2. Health professional? 3. Occu1>9tion 

Dyes Ono 

4. Initial reporter also 
sent report to FDA 

Dyes D no 0 unk 
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MFR(CTU) 
FILE NO. 

M074209 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Serious Expected Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 

ACCIDENTAL OVERDOSE 
LAB TEST ABNORMAL 

REPORTED TERM 

ACCIDENTAL OVERDOSE 
INCREASED LACTIC ACID LEVEL 

REPORT 
TYPE 

INITIAL 
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MFR(CTU) 
FILE NO. 

M065521 

M068554 

M068637 

M070042 

M070759 

M070925 

M070966 

M071254 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Nonse~ious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 

CYST 
ACNE 
HEMATURIA 
KIDNEY PAIN 
RASH 

BACK PAIN 
CREATINE PHOSPHOKINASE INCREASED 

ACIDOSIS 
LAB TEST ABNORMAL 

MALAISE 
PAIN 
DYSPEPSIA 
DIARRHEA 
TASTE PERVERSION 

DIARRHEA 

FACE EDEMA 
GUM HYPERPLASIA 
EDEMA 

ABDOMINAL PAIN 
FLATULENCE 

HEADACHE 
ERUCTATION 
FLATULENCE 

REPORTED TERM 

LEFT RENAL CYST 
PIMPLES 
HEMATURIA 
KIDNEY PAIN 
RASH 

PAIN IN BACK 
RISING CPK 

DECREASED BICARBONATE 
INCREASED LACTIC ACID LEVEL 

FEELING SICK 
DISCOMFORT 
UPSET STOMACH 
DIARRHEA 
BAD TASTE 

DIARRHEA 

EDEMA FACE EYES 
SWOLLEN SUMS 
EDEMA ARM 

STOMACH CRAMPS 
FLATULENCE 

HEADACHE 
BELCHING 
GAS 

REPORT 
TYPE 
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FOLLOW-UP 

FOLLOW-UP 

FOLLOW-UP 

FOLLOW-UP 

FOLLOW-UP 

FOLLOW-UP 

FOLLOW-UP 

FOLLOW-UP 
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M071402 

M071563 

M071910 

M071924 

M071941 

M071962 

M07196B 

M072013 

M072037 

M07206B 

M072101 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM REPORTED TERM 
--------------------- -------------
ABNORMAL VISION VISUAL PROBLEMS 
PHOTO PHOBIA EYE SENSITIVE TO LIGHT 
RETINAL DISORDER RETINAL CHANGES 

DIARRHEA DIARRHEA 
MELENA BLOOD IN STOOL 

VASODILATATION FEELING OF WARMTH 
PRURITUS ITCHING 

DYSPEPSIA UPSET STOMACH 

SOMNOLENCE DROWSY 

ABDOMINAL PAIN PAIN RIB ABDOMEN 

URINARY FREQUENCY URINARY FREQUENCY 

ASTHENIA FATIGUE 

AS THEN IA WEAKNESS FATIGUE 
SEDIMENTATION RATE INCREASED SEDIMENTATION RATE INCREASED 
LAB TEST ABNORMAL INCREASED LACTIC ACID LEVEL 

NAUSEA SICK TO STOMACH 

CHEST PAIN CHEST PAIN 
DYSPNEA SHORTNESS OF BREATH 
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REPORT 
TYPE 

FOLLOW-UP 

FOLLOW-UP 

FOLLOW-UP 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 
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MFR(CTU) 
FILE NO. 

M072103 

M072116 

M072313 

M072322 

M072323 

M072336 

M072363 

M072386 

M072393 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(rnetforrnin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 

LIVER FUNCTION TESTS ABNORMAL 
LIVER FATTY DEPOSIT 

HYPERTENSION 
TACHYCARDIA 
DYSPEPSIA 
DEPRESSION 

FLATULENCE 

LAB TEST ABNORMAL 

AGGRAVATION REACTION 
HYPERGLYCEMIA 

DYSPEPSIA 
DIARRHEA 

LIVER FUNCTION TESTS ABNORMAL 
BILIRUBINEMIA 
LACTIC DEHYDROGENASE INCREASED 

PAIN 
FLATULENCE 
TASTE PERVERSION 

PRURITUS 
RASH 

REPORTED TERM 

INCREASED LIVER FUNCTION TESTS 
FATTY LIVER 

ELEVATED BLOOD PRESSURE 
RAPID PULSE 
HEARTBURN 
DEPRESSION 

FLATULENCE 

VITAMIN Bl2 INCREASED 

HYPERGLYCEMIA EXACERBATED 
HYPERGLYCEMIA 

HEARTBURN 
DIARRHEA 

ELEVATED LIVER FUNCTION TESTS 
BILIRUBIN INCREASED 
LOH ELEVATED 

CRAMPS 
GAS 
BAD TASTE IN MOUTH 

ITCHING 
SKIN REDNESS 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

17 
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MFR(CTU) 
FILE NO. 

M072394 

M072451 

M072473 

M072474 

M072513 

M072622 

M072623 

M072653 

M072654 

M072697 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 

CHEST PAIN 
PAIN 
DIZZINESS 
DIARRHEA 

INCREASED APPETITE 
MYASTHENIA 
SWEATING 

DYSPEPSIA 

BACK PAIN 

ASTHENIA 
CHILLS 
DIARRHEA 
NAUSEA 

PRURITUS 
RASH 

NAUSEA 

SWEATING 

LIVER FUNCTION TESTS ABNORMAL 

HYPOGLYCEMIA 

REPORTED TERM 

CHEST PAIN 
MUSCULOSKELETAL PAIN 
LIGHTHEADEDNESS 
DIARRHEA 

HUNGER 
MUSCLE WEAKNESS 
SWEATING 

GASTROINTESTINAL UPSET 

LOW BACK PAIN 

WEAKNESS 
CHILLS 
DIARRHEA 
NAUSEA 

ITCHING 
RASH 

NAUSEA 

PERSPIRATION 

ELEVATED LIVER FUNCTION TESTS 

HYPOGLYCEMIA 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

18 
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FILE NO. 
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M072698 

M072703 

M072737 

M072748 

M072754 

M072755 

M072780 

M072824 

M072832 

M072844 

M072853 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hell 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM REPORTED TERM 
--------------------- -------------
DIARRHEA DIARRHEA 

DRUG INTERACTION DRUG INTERACTION ERYTHROMYCIN 
HYPOGLYCEMIA HYPOGLYCEMIA 

DYSPEPSIA STOMACH UPSET 
NAUSEA NAUSEA 
VOMITING VOMITING 

TASTE PERVERSION SALTY TASTE 

BODY ODOR SKIN ODOR ABNORMAL 

DIARRHEA DIARRHEA 
FLATULENCE GAS 

LAB TEST ABNORMAL FLUCTUATING GLUCOSE LEVELS 
MALAISE FEELING BAD 

TWITCHING FACIAL TWITCHING 

MYALGIA MUSCLE ACHES 
DYSPNEA SHORTNESS OF BREATH 
LAB TEST ABNORMAL INCREASED LACTIC ACID LEVEL 

ASTHENIA WEAKNESS FATIGUE 
WEIGHT LOSS WEIGHT LOSS 

ABDOMINAL PAIN STOMACH CRAMPS 
SWEATING SWEATING 
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REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 
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MFR(CTU) 
FILE NO. 
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M072894 

M072905 

M072988 

M073028 

M073072 

M073080 

M073082 

M073087 

M073092 

M073159 

N __.. 
__.. 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM REPORTED TERM 
--------------------- -------------
PAIN CRAMPS 
DYSPEPSIA STOMACHACHE 
DIARRHEA DIARRHEA 

PALLOR LOOKS GRAY 
EDEMA SWELLING 
HYPERTONIA TIGHT MUSCLE 

INSOMNIA INSOMNIA 

DIARRHEA DIARRHEA 

PAIN CRAMPING 
MELENA BLOODY STOOL 
DIARRHEA DIARRHEA 

DIARRHEA DIARRHEA 

URINE ABNORMALITY ODOR IN URINE 

BACK PAIN PAIN BACK 
NEUROPATHY NERVE DAMAGE 

ANOREXIA LOSS OF APPETITE 

ABNORMAL STOOLS SOFT STOOLS 
. ALBUMINURIA PROTEIN IN URINE 

FLATULENCE BLOATING 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 
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MFR(CTU) 
FILE NO. 

M073188 

M073213 

M073216 

M073238 

M073255 

M073262 

M073267 

M073298 

M073363 

M073366 

M073372 

M073399 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 

FLATULENCE 

HYPOGLYCEMIA 

ABNORMAL VISION 

FLATULENCE 

LACK OF DRUG EFFECT 

SWEATING DECREASED 

RASH 

PALPITATION 
DIZZINESS 
NAUSEA 

CIRCUMORAL PARESTHESIA 

AGGRAVATION REACTION 
HYPERGLYCEMIA 

DIARRHEA 
FLATULENCE 

MYALGIA 
DYSPNEA 
LAB TEST ABNORMAL 

REPORTED TERM 

FLATULENCE 

HYPOGLYCEMIA 

BLURRY VISION 

BLOATING 

LACK OF EFFECT 

SWEATING DECREASED 

ECZEMATOUS RASH 

HEART PALPITATIONS 
DIZZINESS 
NAUSEA 

NUMBNESS TINGLING AROUND MOUTH 

HYPERGLYCEMIA EXACERBATED 
HYPERGLYCEMIA 

DIARRHEA 
BLOATING 

MUSCLE ACHES 
SHORTNESS OF BREATH 
INCREASED LACTIC ACID LEVEL 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 
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M073400 

M073401 

M073404 

M073421 

M073473 

M0734BO 

M073490 

M073515 

M073519 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
{metformin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 

MYALGIA 
DYSPNEA 
LAB TEST ABNORMAL 

MYALGIA 
DYSPNEA 
LAB TEST ABNORMAL 

HEADACHE 
WEIGHT LOSS 

ALOPECIA 
HAIR DISORDER 

TASTE PERVERSION 

ABDOMINAL PAIN 
BACK PAIN 
PAIN 
DIZZINESS 
ANOREXIA 
DIARRHEA 

ABDOMINAL PAIN 
DIARRHEA 

DYSPEPSIA 

LACK OF DRUG EFFECT 

REPORTED TERM 

MUSCLE ACHES 
SHORTNESS OF BREATH 
INCREASED LACTIC ACID LEVEL 

MUSCLE ACHES 
SHORTNESS OF BREATH 
INCREASED LACTIC ACID LEVEL 

HEAD PRESSURE 
WEIGHT LOSS 

HAIR LOSS 
DRY HAIR 

METALLIC TASTE 

STOMACH CRAMPS 
PAIN BACK 
LEG PAIN 
DIZZINESS LIGHTHEADEDNESS 
DECREASED APPETITE 
DIARRHEA 

STOMACH PAIN 
DIARRHEA 

STOMACH PROBLEMS 

LACK OF EFFECT 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 
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FILE NO. 

M073525 

M073526 

M073530 

M073549 

M073571 

M073582 

M073680 

M073682 

M073692 

M073829 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 

CHEST PAIN 

ANOREXIA 

TASTE PERVERSION 

DIARRHEA 
TASTE PERVERSION 

DYSPEPSIA 
EYE' DISORDER 
KIDNEY FUNCTION ABNORMAL 
ANOREXIA 
DIARRHEA 

ALLERGIC REACTION 

DIZZINESS 
DYSPNEA 

CONSTIPATION 

LIVER FUNCTION TESTS ABNORMAL 
BASOPHILIA 
WBC ABNORMAL 
HYPERGLYCEMIA 
HYPONATREMIA 

MALAISE 

REPORTED TERM 

EXERTIONAL CHEST PAIN 

LOSS OF APPETITE 

METALLIC TASTE 

DIARRHEA 
METALLIC TASTE 

STOMACH UPSET 
FLOATERS EYE 
RENAL DYSFUNCTION 
LOSS OF APPETITE 
DIARRHEA 

ALLERGIC REACTION 

LIGHTHEADEDNESS 
DIFFICULTY BREATHING 

CONSTIPATION 

INCREASED LIVER ENZYMES 
BASOPHILIA 
INCREASED WBC 
INCREASED GLUCOSE 
DECREASED SODIUM 

ILL FEELING 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 
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M073839 

M073863 

M073924 

M073947 

M073951 

M073962 

M073983 

M073990 

M073993 

M073994 

M074001 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
{metformin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 

PRURITUS 

HEPATITIS 
LIVER FUNCTION TESTS ABNORMAL 

DIARRHEA 
DEHYDRATION 

TACHYCARDIA 
INSOMNIA 
DIARRHEA 

DIARRHEA 

EDEMA 

URINARY INCONTINENCE 
DIARRHEA 

DRUG INTERACTION 
HYPERGLYCEMIA 

HYPERTENSION 

HEADACHE 
SKIN DISCOLORATION 

DIZZINESS 
NAUSEA 

REPORTED TERM 

ITCHING 

LIVER INFLAMMATION 
INCREASED LIVER FUNCTION TESTS 

DIARRHEA 
DEHYDRATION 

INCREASED HEART RATE 
INSOMNIA 
DIARRHEA 

DIARRHEA 

FLUID RETENTION 

INCONTINENCE 
SEVERE DIARRHEA 

MULTIPLE DRUG INTERACTION 
INCREASED SERUM GLUCOSE 

HYPERTENSION 

HEADACHE 
REDDISH PURPLE AREA CHEEKS 

DIZZINESS 
NAUSEA 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 
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M074008 

M074052 

M074117 

M074208 

M074212 

M074218 

M074219 

M074231 

M074256 

M074274 
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-------------------------------------------------------..... --------------
Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM REPORTED TERM 
--------------------- -------------
ALLERGIC REACTION ALLERGIC RASH 

INSOMNIA INSOMNIA 

MALAISE SICK FEELING 
KIDNEY PAIN KIDNEY PAIN 
URINE ABNORMALITY URINE DISCOLORATION 

HYPOGLYCEMIA HYPOGLYCEMIA 

AGGRAVATION REACTION RASH EXACERBATED 
RASH RASH ON FACE & SCALP 

ARTHRALGIA JOINT PAIN 
DRY SKIN DRY SKIN 
DIARRHEA DIARRHEA 

ABDOMINAL PAIN PAIN RIB ABDOMEN 
BACK PAIN PAIN BACK 

ABDOMINAL PAIN ABDOMINAL GAS PAIN 
MYALGIA MUSCLE ACHES 

LAB TEST ABNORMAL FLUCTUATING GLUCOSE LEVELS 
NERVOUSNESS SHAKY FEELING 

STUPOR DRUNK FEELING 
VASODILATATION FLUSHING 
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REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 
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MFR(CTU) 
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M074283 

M074286 

M074311 

M074322 

M074323 

M074325 

M074336 

M074348 

M074446 

M074448 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hell 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM REPORTED TERM 
--------------------- -------------
ERYTHROCYTES ABNORMAL DECREASED RED BLOOD CELLS 
LEUKOPENIA DECREASED WBC 
THROMBOCYTOPENIA DECREASED PLATELETS 

PERIPHERAL EDEMA SWELLING FEET 

HEMORRHAGE BLEEDING PENIS 
DIARRHEA DIARRHEA 

PAIN SEVERE CRAMPS 

DYSPEPSIA STOMACH DISTRESS 
DYSURIA DIFFICULTY URINATING 
URINARY RETENTION INABILITY TO EMPTY BLADDER 

PARESTHESIA NUMBNESS TONGUE 
TASTE PERVERSION METALLIC TASTE 

DYSPEPSIA UPSET STOMACH 
TASTE PERVERSION BAD TASTE 
DIARRHEA DIARRHEA 

MYALGIA MUSCLE PAIN 

ABDOMINAL PAIN ABDOMINAL PAIN 
DIARRHEA DIARRHEA 
NAUSEA NAUSEA 

INCREASED APPETITE APPETITE INCREASED 
WEIGHT GAIN WEIGHT GAIN 
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REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 



MFR(CTU) 
FILE NO. 
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M074464 

M074469 

M074478 

M074480 

M074497 

M074512 

M074514 

M074523 

M074532 

M074533 

M074534 

M074536 

N ..... 
00 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(rnetforrnin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM REPORTED TERM 
--------------------- -------------
DYSPEPSIA STOMACHACHE 
DIARRHEA DIARRHEA 
NAUSEA NAUSEA 

LEUKOCYTOSIS LEUKOCYTOSIS 
LYMPHOCYTOSIS LYMPHOCYTOSIS 

MYALGIA LEG MUSCLE PAIN 

DRUG LEVEL INCREASED INCREASED ALCOHOL BLOOD LEVEL 

LACTIC DEHYDROGENASE INCREASED LOH INCREASED 

UNEXPECTED BENEFIT UNEXPECTED BENEFIT 
HYPOGLYCEMIA HYPOGLYCEMIA 

ASTHENIA EXTREME FATIGUE 

LEUKOPENIA LEUKOPENIA 
THROMBOCYTOPENIA THROMBOCYTOPENIA 

AGGRAVATION REACTION HYPERGLYCEMIA EXACERBATED 
HYPERGLYCEMIA HYPERGLYCEMIA 

STOMATITIS BURNING MOUTH 

PORPHYRIA PORPHYRIA 

LEG CRAMPS CRAMPS LEGS 
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REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 
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M074560 

M074585 

M074596 

M074603 

M074617 

M074620 

M074623 

M074644 

M074658 

M074668 

M074688 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 

TACHYCARDIA 
DYSPEPSIA 
ANXIETY 
DIZZINESS 

ASTHENIA 

AGGRAVATION REACTION 
HYPERGLYCEMIA 

BODY ODOR 

ALOPECIA 

BREAST ENGORGEM~ 
METRORRHAGIA 

ALOPECIA 

CONFUSION 
LACK OF DRUG EFFECT 
SPEECH DISORDER 

BONE PAIN 

DIARRHEA 

DIARRHEA 

REPORTED TERM 

TACHYCARDIA 
HEARTBURN 
ANXIETY 
DIZZINESS 

EXTREME FATIGUE 

HYPERGLYCEMIA EXACERBATED 
HYPERGLYCEMIA 

ODOR SKIN 

HAIR LOSS 

BREAST ENGORGEMENT 
VAGINAL SPOTTING 

ALOPECIA 

DISORIENTED 
LACK OF EFFECT 
SLURRED SPEECH 

BONE PAIN 

DIARRHEA 

DIARRHEA 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL-

INITIAL 

INITIAL 
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FILE NO. 

M074696 

M074773 

M074869 

M075031 

M075032 

M075041 

M075046 

M075059 

M075246 

--------------------------------------------................................................................. ,_ ............................................ . 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NOA 20-357 

Index of Nonserious Initial and Follow-Up Reports 

By Manufacturer File Number 

Received 10/01/97 to 12/31/97 
Initial Reports: section IA; Follow-Up Reports: Section IB 

EXPANDED COSTART TERM 

MYALGIA 

PALPITATION 
DYSPNEA 

LIVER FUNCTION TESTS ABNORMAL 

FLATULENCE 

URINARY TRACT DISORDER 

AGGRAVATION REACTION 
HYPERGLYCEMIA 

DIARRHEA 
FLATULENCE 

ABDOMINAL PAIN 

AGGRAVATION REACTION 
GASTROINTESTINAL DISORDER 
KIDNEY FUNCTION ABNORMAL 

REPORTED TERM 

MUSCLE ACHES 

IRREGULAR HEARTBEAT 
SHORTNESS OF BREATH 

INCREASED LIVER FUNCTION TESTS 

FLATULENCE 

URINE FLOW SLOW 

HYPERGLYCEMIA EXACERBATED 
HYPERGLYCEMIA 

DIARRHEA 
GAS 

GAS PAIN 

RENAL DYSFUNCTION AGGRAVATED 
GASTROINTESTINAL DISTURBANCE 
RENAL DYSFUNCTION 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 
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Source 
(spontaneous, 

Manufacturer literature or 
File Number clinical study) 

M072703 Spontaneous 

M073990 Spontaneous 

Bristol- Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 
(metfonnin hydrochloride) 

NDA20-357 

Index of Suspected Interacting Drugs 
From Spontaneous, Literature, and Drug Related Phase IV Study Sources 

By Manufacturer File Number 

Included in this Periodic A~verse Drug Experience Report 

Adverse Drug Experience( s) (Expanded 
Country COSTART term(s)) 

USA Hypoglycemia, Drug Interaction 

USA Hyperglycemia, Drug Interaction 

t 

Unless otherwise indicated these files are contained in other sections of this report. 
* This adverse drug experience report did not qualify for inclusion in other sections of this submission. 
**This adverse drug experience report was reported unnder another NDA, ANDA, ADA, or AADA (see Section lllG) 

Suspected 
Interacting Drug(s) 

Erythromycin 

Aspirin, 
Unspecified Anti-
Inflammatory 



Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 
(metfonnin hydrochloride) 

NDA 20-357 

Narrative Summary and Analysis of lnfonnation in this Report 

October 1, 1997 to December 31, 1997 

FDA MEDWATCH PROGRAM 

There were five reports associated with the FDA MedWatch Program during this reporting 
period. These reports are identified in the indices and tabulations by a central triage unit (CTU) 
number which appears in parentheses. 

No reports were received through the FDA MedWatch program which were classified as non­
serious. 

FREEDOM OF INFORMATION ACT 

There was one report received directly fonn the FDA via the Freedom Oflnfonnation Act during 
this reporting period. The report is file number M073452 which is listed in the 15-day tables of 
this report. These reports are identified in the indices and tabulations by a FOi reference number 
[FOI] which appears in brackets. 

NONSERIOUS 

There are one hundred forty two initial and eleven follow- up nonserious adverse drug 
experience reports included in this submission. 

SERIOUS EXPECTED 

There was one initial and no follow-up serious expected adverse drug experience reports 
included in this submission. 

SERIOUS UNEXPECTED 

There were forty four initial and forty seven follow- up 15-Day Alert reports submitted by 
Bristol- Myers Squibb during this reporting period. Many of these 15-Day Reports cited lactic 
acidosis and/or death related to lactic acidosis which nonnally would have been considered 
serious but not unexpected, because lactic acidosis is labeled in the package insert. However, in 
accordance with a prior agreement with the FDA (as of September 12, 1995) Bristol-Myers 
Squibb Worldwide Safety and Surveillance forwards all post-marketing reports pertaining to 
lactic acidosis as 15-Day Alert Reports. The following events, selected on the basis of possible 
clinical significance, have been chosen for comment. If all cases under a particular heading are 
not accounted for, this indicates that the infonnation available to us was either inadequate or of 
little clinical significance. 
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NARRATIVE SUMMARY and ANALYSIS of 15-DAY REPORTS 

The following reports of serious, unexpected adverse drug experiences (plus reports of lactic 
acidosis) have been selected for presentation in the narrative summary on the basis of their potential 
significance to the safety profile of metformin hydrochloride therapy for diabetes mellitus. The cases 
are organized according to their respective body system, and consequently, cases with multiple · 
events may be referenced more than once. 

BODY AS A WHOLE 

Aggravation Reaction 
During this reporting period, there were eight respective reports of 
aggravation reactions during therapy with metfonnin hydrochloride. A 
causal relationship with metfonnin is difficult to establish in each case, 
considering that these events reflect pre-existing, usually progressive, 
medical conditions, most of which are not uncommon in diabetic patients: 

File #MOSS721: 
File #M073270: 

File #M074636: 
File #B034888: 
File #M070857: 
File #M070533: 
File #M071098: 

File #B035006: 

Allergic Reactions 
Allergic Drug Reaction 

Acute renal failure exacerbated. 
Chronic renal insufficiency exacerbated. 
CTU# 72212E) 
Congestive heart failure exacerbated. 
Diabetes mellitus exacerbated. 
Heart failure exacerbated. 
Hyperglycemia exacerbated. 
Peripheral vascular disease exacerbated. 
CTU# 70394E) 
Renal failure exacerbated. 

(Reference 

(Reference 

File #B034888: A 61-year-old diabetic female developed toxic epidermal necrolysis during 
therapy with metfonnin hydrochloride, triamterene, hydrochlorothiazide, 
Marcumar® (phenprocoumon), Diblocin® (doxazosin mesylate). (Other than 
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File #M071551: 

Allergic Reaction 
File #M070533: 
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metformin, the indications for the other medications were not stated). The 
patient was admitted to a hospital and systemic steroid therapy was 
administered. Outcome was not reported. Medical history included 
hypertension, goiter, angioplasty and stent placement for coronary artery 
disease, and allergy to pyrazolone. The dermatologist considered the event 
to be drug-induced with a possible relationship to metformin hydrochloride. 
Initial and follow-up reports of German origin, via Groupe Lipha, France. 

A diabetic male patient of unspecified age developed skin ulceration and a 
rash while taking metformin hydrochloride, Tolinase® (tolazamide 
hydrochloride), insulin (regular and NPH), and lovastatin. A skin biopsy 
reportedly indicated a medication allergy. The events resolved after 
discontinuation of metformin therapy. Medical history included 
hypercholesterolemia and gangrene of a foot leading to amputation. Follow­
up report of U.S. origin. 

Hyperglycemia exacerbated, fever, malaise, weight loss, arthralgia, allergic 
reaction, and lactic acidosis were reported in a 65-year-old diabetic female 
with a history of colitis, hyperglycemia, and hysterectomy. The allergic 
reaction was not described, but was evidenced by an elevated eosinophil 
count. Concomitant medications included NPH insulin, calcium, Metamucil® 
Premarin®, and amoxicillin. Medical history included hyperglycemia, colitis, 
and a hysterectomy. The events resolved following medical treatment and 
discontinuation ofmetformin. Follow-up report of U.S. origin. 

Death (Including Sudden Death) Reported with Lactic Acidosis 

Reports of Lactic Acidosis and Death Originating from within the U.S.A. 

Three of the 22 case reports oflactic acidosis originating from U.S. sources during this reporting 
period also reported the death of the patient. The corresponding case numbers, listed below, are 
also described in the Lactic Acidosis section of the body system category Metabolic and 
Nutritional Disorders. The cause of death is indicated if it was reported: 
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File #M055721: Renal failure; lactic acidosis. 
File #M070857: End-stage heart failure and lactic acidosis due to end­

stage heart failure. 
File #M072169: (Specific cause of death was not provided) 

Reports of Lactic Acidosis and Death Originating from outside of the U.S.A. 

Four of the eleven c~es oflactic acidosis originating from non-U.S. sources during this reporting 
period were associated with a fatal outcome. The corresponding case numbers, listed below, are 
also described in the Lactic Acidosis section of the body system category Metabolic and 
Nutritional Disorders. The causes of death are indicated as reported: 

File #B030650: 
File #B034381: 
File #B035293: 

File #B035974: 

Lactic acidosis and cardiovascular distress. 
Multisystem organ failure. 
Bronchopulmonary infection, septic shock, renal 
insufficiency, major metabolic acidosis, acute foot 
ischemia. 
Multiple organ failure. 

Death (Including Sudden Death) Not Associated with Reports of Lactic Acidosis 

File#B034346: 

File #B035192: 

A 76-year-old diabetic female treated with metformin hydrochloride and 
glibenclamide underwent surgery for aortic valve replacement. The oral 
diabetic agents were discontinued 24 hours prior to surgery and insulin was 
administered for glycemic control. Within 24 hours post-operatively, she 
developed acute renal failure and metabolic acidosis which led to death six 
hours later. Medical history included coronary artery disease, aortic stenosis, 
and hypertension. Renal function was normal prior to and immediately 
following surgery. The cause of death was reported to be metabolic acidosis, 
anuria, and heart rate disorders. Follow-up report from Groupe Lipha, 
France. 

Following 6 days of therapy with Fucidine® (fusidic acid) (indication not 
stated), and one day of therapy with each of the following medications: 
metformin hydrochloride, Daflon® ( diosmin), furosemide, and potassium 
chloride, an 80-year-old male developed jaundice and fever and died. 
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Medical history and detailed clinical information were not provided, except 
for elevated serum bilirubin and hepatic transaminase levels, and evidence of 
old hepatitis A and B. Septic shock was reported to have been considered as 
a cause of death. Initial report via Groupe Lipha, France. 

A 74-year-old diabetic female patient developed diarrhea, urticaria, 
confusion, weakness which progressed to an obtunded then comatose state, 
thrombotic thrombocytopenic purpura, and death while taking metformin 
hydrochloride, ticlopidine hydrochloride, and atorvastatin. Medical history 
included atherosclerotic cardiovascular disease, coronary artery stent 
placement, coronary artery bypass graft, hyperlipidemia, and colon cancer. 
The reporting physician considered all of the above drugs as potential suspect 
regarding the etilolgy of thrombotic thrombocytic purpura. Initial report of 
U.S. origin. 

A 74-year-old diabetic female patient with a history of hypertension and 
chronic alcohol abuse was admitted to a hospital with severe metabolic 
acidosis while taking metformin hydrochloride and acetaminophen. The 
patient also developed hepatic failure and died as a result of E. coli sepsis. 
Serum lactate was elevated and blood metformin assay was within a 
therapeutic range. The reporting physician did not relate the cause of death 
to metformin therapy. Initial and follow-up reports of U.S. origin. 

A 71-year-old diabetic female developed severe metabolic acidosis, cardiac 
arrest, was declared brain dead, and expired following the withdrawal of 
mechanical ventilation. Medical therapy included metformin hydrochloride, 
lisinopril, glyburide, gem:fibrozil, calcium, aspirin, and colestipol. There was 
not a history ofrenal dysfunction. Initial report of U.S. origin. (Reference 
CTU# 71903E) 

A 72-year-old diabetic male developed a myocardial infarction, pulmonary 
edema, cardiac arrest, and died while taking metformin hydrochloride. The 
patient had continued metformin therapy up until the time of an elective 
myelogram with an unspecified contrast agent, and the above events occurred 
following the procedure. It was not reported whether the patient received a 
dose of metformin after the myelogram. (Minimal information was 
provided). The reporting physician did not consider the patient's death to be 
attributed to metformin therapy. Initial report of U.S. origin. 
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A 55-year-old diabetic male experienced a fatal myocardial infarction during 
therapy with metformin hydrochloride, synthroid, and an unspecified diuretic. 
Medical history included hypertension. (Minimal information was provided). 
Initial report of U.S. origin. 

Comment on the Reports of Death (Including Sudden Death) 

Of the 14 reports of death during this reporting period, a total of seven (21.2%) of the 33 reports 
citing lactic acidosis, received from all sources worldwide, included death. The incidence of death 
reported with lactic acidosis was well-within the expected rate of up to 50% as is stated in the U.S. 
package insert for Glucophage®. Although death was reported as an outcome in these cases of lactic 
acidosis, virtually all of the patients described had other serious medical conditions such as renal 
failure, sepsis, shock, cardiopulmonary failure, etc., which contributed significantly to the causes of 
death. 

Seven of the 14 reports of death were not associated with the diagnosis of lactic acidosis. The 
etiologies of these deaths, when reported, do not appear to be unusual for this population of diabetic 
patients, who are known to have had a variety of significant acute and chronic medical conditions .. 

Intentional Overdose/Suicide Attempt 
File #8034409: A 24-year-old non-diabetic male was admitted to hospital following an 

intentional overdose of 12.5 grams of metfonnin hydrochloride, plus alcohol 
ingestion, presenting with acute renal failure. The patient recovered 
following treatment. Medical history was not provided. Follow-up report 
from the United Kingdom, via Groupe Lipha, France. 

File #B033973: A 29-year-old non-diabetic male developed hypoglycemia, abnormal renal 
function, lactic acidosis and coma following an intentional overdose of 
metformin hydrochloride, glibenclamide, and nabumetone (quantities not 
reported). Medical history was negative for renal disorders, but was 
otherwise not specified. The patient recovered. Follow-up report from 
Groupe Lipha, France. 
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A 40-year-old diabetic female was admitted to hospital following an 
intentional overdose ofmetforminhydrochloride (sixty 850 mg tablets) with 
diarrhea, hepatic cytolysis, and lactic acidosis. Medical history included a 
previous suicide attempt, depression, alcoholism, delirium, and psoriasis. 
The patient recovered. Initial and follow-up reports from Groupe Lipha, 
France. 

A 58-year-old diabetic male attempted suicide by ingesting ninety 850 mg 
tablets of metformin hydrochloride and subsequently developed acute renal 
failure, diabetic ketoacidosis, lactic acidosis, and a bronchial obstruction. 
Blood metformin assay levels were significantly elevated. Medical history 
included depression, epilepsy, and alcohol and tobacco abuse. The patient 
recovered. Follow-up report from Groupe Lipha, France. 

File #M074053: A diabetic female patient of unspecified age confused her metformin 
hydrochloride tablets with aspirin and instead of taking one 500 mg tablet of 
metformin daily, she occasionally took 2 or more tablets a day. During this 
unspecified period, she experienced muscle pain and weakness which 
resolved following the complete withdrawal of metformin. Medical history 
included multiple allergies. Initial report of U.S. origin. 

Laboratory Test Abnormality 
Decreased Serum pH; Increased Crea tine Phosphokinase; Increased Liver Function Tests; and 
Increased Serum Lactate 
File #M069502: A 71-year-old diabetic female developed acute renal failure, increased liver 

function tests, decreased serum pH, increased creatine phosphokinase, 
elevated serum lactate~ and shortness of breath during therapy with 
metformin hydrochloride. The laboratory abnormalities resolved following 
dialysis and supportive therapy. There were no concomitant medications 
reported and medical history included ischemic cardiomyopathy, no known 
allergies, and no alcohol or tobacco use. A definitive diagnosis was not 
reported. Follow-up report of U.S. origin. (Reference CTU# 67742E) 
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Increased Serum Lactic Acid (Lactic Acidosis was not reported) 
File #M0728Sl: A 72-year-old diabetic male developed metabolic acidosis with 

"overcompensated respiratory alkalosis," and transiently elevated serum 
lactate, during metfonnin hydrochloride therapy. Renal function was stated 
to have been normal and, blood metformin level was within the nonnal 
therapeutic range. The etiology of the metabolic imbalance was not reported 
and the patient was improving at the time of the report. Initial and follow-up 
reports of U.S. origin. 

File #M074011: 

Sepsis 

Septic Shock 
File #B03S293: 

A 45-year-old diabetic male patient developed acute dehydration, renal 
insufficiency, and an elevated serum lactic acid level while taking metfonnin 
hydrochloride. Metfonnin blood levels are pending. A specific diagnosis 
was not reported. (Minimal information was provided). Initial report of U.S. 
origin. 

There were four reports of sepsis during this period: File #MOS327S (CTU# 
3623SE) - bacteremia; File #M074470 - unspecified sepsis; File 
#M07283S - E. coli sepsis; and File #M071127 - urinary sepsis. The first 
two cases were associated with lactic acidosis and the latter two cases were 
associated with metabolic acidosis. 

Heart failure, respiratory infection, septic shock, anuria, respiratory failure, 
impaired renal function, metabolic acidosis, elevated blood metformin level, 
lactic acidosis and death were reported in a 75-year-old diabetic male. 
Medical history included arterial disease, leg amputation, appendectomy, 
glaucoma, cataract surgery, urinary lithiasis, and pneumonia. Initial and 
follow-up reports from Groupe Lipha, France. 

CARDIOVASCULAR SYSTEM 

Arteriosclerosis 
Renal Artery Stenosis 
File #B033584: Renal artery stenosis, acute renal failure, lactic acidosis, and elevated plasma 

and erythrocyte metformin levels in an 85-year-old diabetic female, with a 
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Cardiogenic shock 
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Cardiac Arrest 

Heart Failure 
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history of renal failure. Following treatment, a "favorable" outcome of the 
acute events was reported. Follow-up report from Groupe Lipha, France. 

Bradycardia or decreased heart rate was reported in three cases during 
metformin hydrochloride therapy (File #s: M064948; M074613; and 
M071270). Each of the patients had underlying acute and chronic medical 
conditions which may have possibly been associated with the etiology of the 
event. 

Acute renal failure exacerbated, hypoglycemia, cardiogenic shock, lactic 
acidosis, and death resulting from sepsis and metabolic imbalance were 
reported in a 90-year-old diabetic female. Medical history included renal 
insufficiency, hypertension, obesity, pancreatitis, organic brain syndrome 
with dementia, and bilateral below-the knee amputations. Follow-up report 
of U.S. origin. 

Cardiac arrest or cardiopulmonary arrest was reported in 6 of the cases during 
this reporting period: File #s: B029179; M071270; M073088; M073370; 
M073011 (CTU# 71903E); and M073290. The outcome was fatal in the 
latter two cases. Cardiac arrest is not an uncommon event in diabetic patients 
of middle age and older in the presence of other acute and chronic medical 
conditions. 

Seven cases during this reporting period included reports of heart failure -
File #s: B035293; M064948; M070857; M071957 (CTU# 70554E); 
M073459; M073739; and M074636. Five of the patients were 71-years-of­
age or greater and five patients were reported to have had a history of 
cardiovascular disease. Two patients had a fatal outcome: A 72-year-old 
male (File #M070857) died as a result of "end-stage heart failure and lactic 
acidosis due to end-stage heart failure; and a 71-year-old male (File 
#B035293) died following metabolic acidosis, a pulmonary infection, renal 
failure, acute ischemia of a foot, and septic shock. 

230 



Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 
Glucophage* Tablets 

(metfonnin hydrochloride) 
NOA 20-357 

l October 1997 through 31 December 1997 

Myocardial Infarction 

Syncope 

There were three reports of acute myocardial infarctions during this reporting 
period- File #s: M072321; M073290; and M073865. The latter two cases 
had a fatal outcome. (All of the cases were initial reports of U.S. origin and 
limited information was available at the time of this report). 

Four cases included reports of syncope during this period. Three of the 
events were most likely associated with intercurrent medical conditions, and 
One case did not describe other acute medical problems, but related a history 
of previous cardiovascular disorders in the patient's medical history: 

File #M070109: 
File #M070241: 
File #B035783: 
File #M072637: 

Ventricular tachycardia 
Metabolic acidosis (Reference CTU# 68380E) 
Hypoglycemia 
History of hypertension and cerebrovascular accident. 

DIGESTIVE SYSTEM 

Cholestatic Jaundice 
File #B035192: Following 6 days of therapy with Fucidine® (fusidic acid) (indication not 

stated), and one day of therapy with each of the following medications: 
metformin hydrochloride, Daflon® ( diosmin), furosemide, and potassium 
chloride, an 80-year-old male developed jaundice and fever and died. 
Medical history and detailed clinical information were not provided, except 
for elevated serum bilirubin and hepatic transaminase levels, and evidence of 
old hepatitis A and B. Septic shock was reported to have been considered as 
a cause of death. Initial report via Groupe Lipha, France. 

File #M071132: A 64-year-old diabetic male was admitted to a hospital for progressive 
painless jaundice over a 5-week period accompanied by dark urine, anorexia, 
fatigue, and weight loss. Medical history included hypertension, coronary 
artery disease, myocardial infarctions, spinal stenosis, and bipolar disorder. 
A liver biopsy revealed cholestasis, portal edema, acute inflammation and 
ductular proliferation. The jaundice slowly resolved over a two-month period 
following the discontinuation of metformin hydrochloride. A follow-up 
literature report from a U.S. publication. 
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Hepatic Cirrhosis 
File #B035021: 

Duodenitis 
File #M069284: 

Hepatitis 
File #M071444: 

Ischemic Colitis 
File #B034381: 
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A 63-year-old diabetic female developed cirrhosis of the liver resulting in 
hepatic failure during therapy with metf ormin hydrochloride. There was not 
a history of jaundice, hepatitis, alcohol abuse or blood transfusion. No other 
medication was taken by the patient prior to the event. Outcome was not 
reported. The reporting physician considered the events "possibly" related 
to metformin therapy. Initial report from Groupe Lipha, France. 

Hyperglycemia, hepatic function abnormalities, renal function abnormalities, 
dehydration, cholelithiasis, gastroesophageal reflux, splenomegaly, 
duodenitis, and lactic acidosis were reported in a 69-year-old diabetic male. 
Biopsies of esophageal inflammatory mucosa and small bowel mucosa 
revealed benign lesions. Medical history included rheumatoid arthritis, 
degenerative joint disease, bilateral cataract surgery, retinal detachment, 
hypertension, depression, leukoplakia, tobacco and alcohol use, tinnitus, 
erectile dysfunction, paresthesia, and impaired vision. Follow-up report of 
U.S. origin. 

Acute renal failure, hepatitis, dehydration, hyperglycemia, rhabdomyolysis, 
pancreatitis, thrombocytopenia, and lactic acidosis were reported in a 58-
year-old diabetic male with a history of alcohol abuse, alcoholic 
cardiomyopathy, alcoholic liver disease, congestive heart failure, and 
hypertension. Metformin blood levels were below the lower limit of 
quantitation. The patient's history ao alcololism was considered as an 
etiologic factor regarding hepatitis. His condition was improving at the time 
of the last report. Follow-up reports of U.S. origin. 

Hypoglycemic coma, diarrhea, dehydration, leukocytosis, ischemic colitis 
(for which surgery was performed), multisystem organ failure, elevated blood 
metformin level, lactic acidosis, and death were reported in a 71-year-old 
diabetic male. Death was attributed to multisystem organ failure. Medical 
history included cardiac arrhythmia and end stage renal disease. Follow-up 
report from Groupe Lipha, France. 
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Hepatic Cytolysis 
File #B034262: 

File #B035720: 

Hepatic Failure 
File #B035021: 

File #M072835: 
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A 60-year-old diabetic male developed "hepatic cytolysis" and jaundice 
during therapy with metformin hydrochloride. Viral tests for hepatitis A, B, 
and C were negative as was serology for cytomegalovirus, mononucleosis, 
and herpes virus. Ultrasound of the liver was normal. There were no 
concomitant medications. Medical history included cholelithiasis and 
unspecified hepatic "problems." The events resolved following the 
discontinuation of metformin. The physician reported that the event was 
possibly related to metformin therapy. Follow-up report from Groupe Lipha, 
France. 

Intentional overdose of metformin hydrochloride, suicide attempt, diarrhea, 
hepatic cytolysis, and lactic acidosis were reported in a 40-year-old diabetic 
female with history of depression , alcoholism, delirium, previous suicide 
attempt, and psoriasis. The patient recovered following treatment. Details 
pertaining to "hepatic cytolysis" were not provided. Initial and follow-up 
reports from Groupe Lipha, France. 

A 63-year-old diabetic female developed cirrhosis of the liver resulting in 
hepatic failure during therapy with metformin hydrochloride. There was not 
a history of jaundice, hepatitis, alcohol abuse or blood transfusion. No other 
medication was taken by the patient prior to the event. Outcome was not 
reported. The reporting physician considered the events "possibly" related 
to metformin therapy. Initial report from Groupe Lipha, France. 

A 74-year-old diabetic female patient with a history of hypertension and 
chronic alcohol abuse was admitted to a hospital with severe metabolic 
acidosis, while taking metformin hydrochloride and acetaminophen. The 
patient also developed hepatic failure and died as a result of E. coli sepsis. 
Serum lactate was elevated and blood metformin assay was within a 
therapeutic range. The reporting physician did not judge the cause of death 
to be related to metformin therapy. Initial and follow-up reports of U.S. 
origin. 
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Hyperglycemia, sinus infection, bradycardia, liver failure, congestive heart 
failure, inability to urinate, and lactic acidosis were reported in a 78-year-old 
diabetic female with a history of coronary artery disease, hyperlipidemia, and 
polymyalgia rheumatica. The liver failure was reported to have been 
transient, and additional information was not provided. Follow-up report of 
U.S. origin. 

Liver Function Test Abnormalities 

Hepatitis 
File #M071444: 

Peptic Ulcer 
File #M074613: 

Seven cases, during this period, included reported abnormalities of liver 
function tests without a diagnosis ofliver disease - File #s; M068571 (CTU# 
66477E); M073459; M069502 (CTU# 67742E); M074443; M074636; 
M072233; and M069284. Three of the cases reported a resolution of the 
abnormalities and one case was improved at the time this report. Three cases 
included lactic acidosis and five included renal dysfunction. The etiology 
was discussed for two of the patients: one series of liver function 
abnormalities was attributed to methotxerate and the other was "possibly" 
attributed to metformin hydrochloride. 

Acute renal failure, hepatitis, dehydration, hyperglycemia, rhabdomyolysis, 
pancreatitis, thrombocytopenia, and lactic acidosis were reported in a 58-
year-old diabetic male with a history of alcohol abuse, alcoholic 
cardiomyopathy, congestive heart failure, and hypertension. The pancreatitis 
was judged to be a "chemical" pancreatitis, rather than inflammatory in 
etiology. Following treatment, serum amylase and lipase levels returned to 
normal. Follow-up reports of U.S. origin. 

A 45-year-old developed a hernia (presumed to be hiatal), peptic ulcer, 
hypochromic anemia, bradycardia, weakness, chills, and general malaise 
during therapy with metformin hydrochloride and glynase. Medical history 
was not provided. The "hernia" and peptic ulcer were diagnosed with 
endoscopy. There reportedly were no signs of gastrointestinal bleeding or 
colitis. (Minimal information was provided) Initial report from a U.S. 
consumer. 
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ENDOCRINE SYSTEM 

Hypothyroidism 
File #M053275: Bacteremia, fungal infection, depression, hypothyroidism, coronary artery 

disease, respiratory insufficiency, autonomic neuropathy, vocal cord ulcers, 
laryngeal edema, hypotension, and lactic acidosis were reported in a 60-year­
old female with a history of insulin-dependent diabetes, and continuous 
peritoneal dialysis for chronic renal failure. Medical history also included 
obesity, diabetic retinopathy, hypertension, drug allergies, leg ulcer and 
gangrene, and angioplasty. Levothyroxine sodium therapy was initiated for 
the treatment of hypothyroidism. Follow-up report of U.S. origin. 
(Reference CTU# 36235E) 

HEMATOLOGIC AND LYMPHATIC SYSTEM 

Anemia (Unspecified) 
File #8029179: Acute renal failure, dehydration, gastroententis, respiratory failure, 

cardiorespiratory arrest, coma, anemia, thrombocytopenia, and lactic acidosis 
were reported in a female diabetic patient stated to be in her 70s. The 
etiologies of the anemia and thrombocytopenia were not elucidated at the 
time of this report. Follow-up report from Groupe Lipha, France. 

Hypochromic Anemia 
File #M074613: A 45-year-old developed a hernia (presumed to be hiatal), peptic ulcer, 

hypochromic anemia, bradycardia, weakness, chills, and general malaise 
during therapy with metformin hydrochloride and glynase. Medical history 
was not provided. The "hernia" and peptic ulcer were diagnosed with 
endoscopy. There reportedly were no signs of gastrointestinal bleeding or 
colitis. Additional details regarding the anemia were not reported. (Minimal 
information was provided). Initial report from a U.S. consumer. 

Pancytopenia 
File #M068571: A 29-year-old diabetic female developed pancytopenia, epistaxis, ear pain, 

pharyngitis, fever, and liver function abnormalities during metformin therapy. 
Concomitant medications were methotrexate, acetaminophen, oxaprozin, and 
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Darvocet-~. Medical history included rheumatoid arthritis and bone 
marrow depression. A bone marrow biopsy was reported to have been 
normal. All of the medications were withdrawn and the pancytopenia 
subsequently resolved, but reoccurred following a re-challenge with 
metformin. The reporting pharmacist indicated that methotrexate, oxaprozin, 
acetaminophen, and metformin were considered to be suspect drugs in the 
etiology of pancytopenia. Follow-up report of U.S. origin. (Reference 
CTU# 66477E). 

Acute renal failure, dehydration, gastroenteritis, respiratory failure, 
cardiorespiratory arrest, coma, anemia, thrombocytopenia, and lactic acidosis 
were reported in a female diabetic stated to be in her 70s. Medical history 
included hypertension, asthma, obesity, chronic respiratory failure, and 
ischemic cardiomyopathy. An etiology for the thrombocytopenia was not 
reported. The most recent report stated further investigation of 
thrombocytopenia and anemia were planned. Follow-up report from Groupe 
Lipha, France. 

A 74-year-old diabetic female was admitted to a hospital with 
thrombocytopenia during therapy with metformin hydrochloride, glyburide, 
Odrik® (trandolapril), and aspirin. Medical history included hypertension. 
Further details, including outcome, were not provided. Initial and follow-up 
reports from Groupe Lipha, France. 

Acute renal failure, hepatitis, dehydration, hyperglycemia, rhabdomyolysis, 
pancreatitis, thrombocytopenia, and lactic acidosis were reported in a 58-
year-old diabetic male with a history of alcoholic cardiomyopathy, congestive 
heart failure, and hypertension. Details pertaining to the outcome and 
etiology of the thrombocytopenia were not provided. Follow-reports of U.S. 
origin. 

Thrombocytopenia, Decreased Red Blood Cells, and Leukopenia 
File #B033099: A 62-year-old diabetic male was reported to have developed a decrease in red 

blood cell count, leukopenia, thrombocytopenia, nausea, vomiting, and 
diarrhea during therapy with oxacillin sodium, spironolactone, metformin 
hydrochloride, zolpidem hemitartrate, pefloxacin mesylate, and 
metoclopramide hydrochloride. The antibiotics were administered for 
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treatment of a foot lesion. Medical history included alcoholism, ascites, 
splenomegaly, and portal hypertension. The thrombocytopenia, decreased 
red blood cells, and leukopenia resolved upon discontinuation of perflacine. 
The reporter judged a causal relationship between metformin and the 
hematologic abnormalities as "remote." Initial report from Groupe Lipha, 
France. 

Thrombocytopenic Purpura 
File #B034380: A 61-year-old male patient was treated in a hospital for thrombocytopenic 

purpura, a conjunctiva! hemorrhage, and an unspecified hematoma. The 
etiology of thrombocytopenic purpura was undetermined. The patient 
recovered without sequelae. Medical history included hypertension and 
varicose veins. In addition to metformin hydrochloride, the following drugs 
were considered by the treating physician to be possibly related to the event: 
troxerution, Coversyl® (perindopril), Fonzylane (buflomedil hydrochloride), 
insulin, and Tilcotil® (tenoxicam). Details pertaining to the outcome of the 
events were not provided. The physician considered a "possible" causal 
relationship between tenoxicam and thrombocytopenia. Follow-up report 
from Groupe Lipha, France. 

Thrombotic Thrombocytopenic Purpura 
File #M072121: A 74-year-old diabetic female patient developed diarrhea, urticaria, 

confusion, and weakness which progressed to an obtunded then comatose 
state, thrombotic thrombocytopenic purpura, and death while ta.king 
metformin hydrochloride, ticlopidine hydrochloride, and atorvastatin. 
Plasma phoresis was not successful in the treatment of thrombotic 
thrombocytopenic purpura. Medical history included atherosclerotic 
cardiovascular disease, coronary artery stent placement, coronary artery 
bypass graft, hyperlipidemia, and colon cancer. The reporting physician 
considered all of the above drugs as potential suspect regarding the etilolgy 
of thrombotic thrombocytic purpura. Initial report of U.S. origin. 
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METABOLIC AND NUTRITIONAL DISORDERS 

Acidosis 
Metabolic Acidosis 

Lactic Acidosis 

File #M053275: 

File #M055721: 

File #M064948: 

During this reporting period, eleven cases included reports of metabolic 
acidosis [File #s: B034346; B035293; M070241 (CTU# 68380E); 
M071127; M072321; M072835; M072851; M073011 (CTU# 71903E); 
M073460; (CTU# 72531E); M073784; and M073459.] Serum lactic acid 
was elevated in three of the four cases that reported lactate assays [File #s: 
B035293; M072835; and M072851.) One case, File #B035293, reported 
both metabolic acidosis and lactic acidosis and is also discussed in the lactic 
acidosis section. All of the eleven case reports included acute and/or chronic 
medical conditions which may have been related to the etiology of metabolic 
disturbances. 

Reports of Lactic Acidosis Originating from within the U.S.A. 

Bacteremia, fungal infection, depression, hypothyroidism, coronary artery 
disease, respiratory insufficiency, autonomic neuropathy, vocal cord ulcers, 
laryngeal edema, hypotension, and lactic acidosis were reported in a 60-year­
old female with a history of insulin-dependent diabetes, and continuous 
peritoneal dialysis fotr the treatment of chronic renal failure. Medical history 
also included obesity, diabetic retinopathy, hypertension, drug allergies, leg 
ulcer and gangrene, and angioplasty. Follow-up report. (Reference CTU# 
36235E) 

Acute renal failure exacerbated, hypoglycemia, cardiogenic shock, lactic 
acidosis, and death resulting from sepsis and metabolic imbalance were 
reported in a 90-year-old diabetic female. Medical history included renal 
insufficiency, hypertension, obesity, pancreatitis, organic brain syndrome 
with dementia, and bilateral below-the-knee amputations. Follow-up report. 

Hyperglycemia, sinus infection, bradycardia, liver failure, congestive heart 
failure, inability to urinate, and lactic acidosis were reported in a 78-year-old 
diabetic female with a history of coronary artery disease, hyperlipidemia, and 
polymyalgia rheumatica. Follow-up report. 
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Hyperglycemia, abnormal hepatic function, abnormal renal function, 
dehydration, cholelithiasis, gastroesophageal reflux, splenomegaly, 
duodenitis, and lactic acidosis were reported in a 69-year-old diabetic male. 
Medical history included rheumatoid arthritis, degenerative joint disease, 
bilateral cataract surgery, retinal detachment, hypertension, depression, 
leukoplakia, tobacco and alcohol use, tinnitus, erectile dysfunction, 
paresthesia, and impaired vision. Follow-up report. 

Lactic acidosis in a 45-year-old diabetic female with a history of breast 
cancer, and hypothyroidism. Follow-up report. 

Hyperglycemia (exacerbated), fever, malaise, weight loss, arthralgia, allergic 
reaction, and lactic acidosis in a 65-year-old diabetic female with a history 
of colitis, hyperglycemia, and hysterectomy. Follow-up report. 

Heart failure (exacerbated), elevated serum creatinine, lactic acidosis, and 
death in a 72-year-old diabetic male with a history of heart failure and 
coronary artery disease. Follow-up report. 

Digitalis intoxication, uremia, dehydration, peripheral vascular disease 
exacerbated, decubitus ulcer, peripheral gangrene, urinary tract infection, and 
lactic acidosis in an 80-year-old female. Medical history included 
hypertension, hyponatremia, congestive heart failure, atrial fibrillation, 
glaucoma, pulmonary hypertension, peptic ulcer disease, angioplasty, fungal 
infection, cholelithiasis, diabetic retinopathy, atrial septal defect, and 
penicillin allergy. Follow-up reports. (Reference CTU# 70394E) 

Acute renal failure, hepatitis, dehydration, hyperglycemia, rhabdomyolysis, 
pancreatitis, thrombocytopenia, and lactic acidosis in a 58-year-old diabetic 
male with a history of alcohol abuse, alcoholic cardiomyopathy, congestive 
heart failure, and hypertension. Follow-up reports. 

Lactic acidosis in a female diabetic patient of unspecified age with a history 
of hypertension. Initial report. 

Acute renal failure, dehydration, lactic acidosis and death in an 80-year-old 
diabetic female. (Minimal information was provided). Initial report. 
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Renal insufficiency, liver function abnormalities, and lactic acidosis in a 65-
year-old diabetic male with a history of hypertension and obesity. Initial 
report. 

Proteinuria, increased serum creatinine, encephalopathy, and lactic acidosis 
in a 60-year-old female. (Minimal information was provided). Initial report. 

Acute renal failure, heart block, cardiac arrest, respiratory failure, elevated 
metformin in blood level, and lactic acidosis were reported in a 94-year-old 
female with a history of abnormal renal function. Initial and follow-up 
reports .. 

Chronic renal insufficiency (exacerbated) and lactic acidosis were reported 
in a 75-year-old diabetic female with a history of renal dysfunction. Initial 
report. (Reference CTU# 72212E) 

Cardiorespiratory arrest, urinary tract infection, pneumonia, and lactic 
acidosis were reported in a 58-year-old diabetic female with a history of 
chronic renal failure and cardiomegaly. Initial report. 

Multisystem organ failure and lactic acidosis were reported in an 85-year-old 
diabetic female. (Minimal information was provided). Initial report. 
(Reference CTU #72367E) 

Renal dysfunction and lactic acidosis were reported in a 75-year-old diabetic 
female with a history of acute renal failure and heart failure. Initial report. 
(Ref ere nee Freedom of Information #s 1726085 and 1751721 ). 

Sepsis and lactic acidosis were reported in a 67-year-old diabetic female with 
a history of chronic renal insufficiency, hypertension, and congestive heart 
failure. Initial report. 

Renal impairment, congestive heart failure exacerbated, elevated liver 
function tests, angina, and lactic acidosis were reported in a 75-year-old 
female with a history of congestive heart failure, hyperlipidemia, coronary 
bypass graft surgery, and paroxysmal atrial fibrillation. Initial report. 
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Lactic acidosis was reported in a 72-year-old diabetic female with a history 
of hypertension, hypertriglyceridemia, proteinuria, leg weakness, and 
cardiovascular disease. Initial report. 

Renal function abnormality, hypotension, elevated white blood cell count, 
and lactic acidosis were reported in a 60-year-old diabetic male. Initial 
report. 

Comment on the Reports of Lactic Acidosis Originating from within this U.S.A. 

Twenty-two cases reporting "lactic acidosis" are included in this Periodic Adverse Drug Experience . 
Report. There were 12 reports containing initial information only; 1 report containing both initial 
and follow-up information; and 9 reports containing follow-up information only. (Two of the initial 
reports and two of the follow-up reports were received by the Sponsor via the FDA MedWatch 
Program. One of the initial reports was received by the Sponsor via the FDA Freedom of 
Information Office). 

As stated in the current U.S. package insert for Glucophage®, lactic acidosis is characterized by 
elevated blood lactate level (>5 mmol/L ), decreased blood pH, electrolyte disturbances with an 
increased anion gap, and an increased lactate I pyruvate ratio. 

In accordance with the criteria employed by the FDA, and from other analyses oflactic acidosis, a 
lactate value of 5.0 mmol/L or greater establishes a presumptive diagnosis oflactic acidosis. Of the 
14 cases that included actual lactic acid values with the respective units of measure either specified 
or apparent, 9 cases reported lactate levels that were equal to or greater than 5.0 mmol/L. Tables I 
and II, at the end of this narrative summary, highlight important clinical findings regarding these 
patients. (The conversion factor employed when lactate values were expressed in mg/dL is: 1.0 
mmol/L = 9.0 mg/dL. When multiple lactate levels had been reported, attempt has been made to 
select the value closest to the time of diagnosis.) 

In total, 13 of the 22 cases were evaluable, as the following nine reports did not provide sufficient 
clinical information for analysis and comment: File #s: M069284; M069519; M070533; M071958; 
M072169; M072233; M072800; M073423 (CTU#72367E); and M074645. 
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In 9 (69.2%) of the 13 evaluable cases of lactic acidosis, the initiation of metfonnin hydrochloride 
therapy was either definitely or likely not in accordance with at least one aspect of the current U.S. 
package insert for Glucophage® pertaining to Indications and Use, Contraindications, Warnings, or 
Precautions: 

File #M053275: History of chronic renal failure treated with peritoneal dialysis; 
insulin-dependent diabetes mellitus. (Reference CTU# 36235E). 

File #M055721: History ofrenal insufficiency. 
File #M070857: History of significant heart failure. 
File #M071444: History of congestive heart failure; severe dilated 

cardiomyopathy; alcohol abuse; alcoholic liver disease. 
File #M073088: History of renal impairment. 
File #M073270: History of chronic renal insufficiency (Reference CTU# 

72212E). 
File #M073370: History of chronic renal failure and cardiomegaly. 
File #M073452: History ofrenal impairment and congestive heart failure. (FOi 

#s: 1726085 and 1751721). 
File #M074470: History of chronic renal insufficiency and congestive heart 

failure. 

Three of the 13 evaluable cases of lactic acidosis (23.1 %) did not convey ostensible elements of 
inappropriate patient selection for metformin hydrochloride therapy, but each of these patients, 
however, developed at least one subsequent illness or condition which may have been a predisposing 
factor in the etiology of lactic acidosis: 

File #M064948: Poor glycemic control; congestive heart failure; infection; 
transient liver failure; 

File #M071098: Dehydration (Reference CTU #70394E) 
File #M074636: Acute renal failure possible related to intravascular contrast agent, 

exacerbation of heart failure. 

In summary, 11 (50%) of the total of 22 cases reported as "lactic acidosis" from U.S. sources 
included blood lactate values of a magnitude (2;:5.0 mmol/L) that would support this diagnosis. 

Nine (69.2%) of the 13 evaluable cases of lactic acidosis reported from U.S. sources occurred in 
patients who were apparently initiated on Glucophage® (metformin hydrochloride) therapy for 
diabetes mellitus not in full accordance with the prescribing information in the current U.S. package 
insert. Chronic renal failure and congestive heart failure were the predominant factors. 
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Three (23 .1 % ) of the evaluable cases of lactic acidosis may have had a causal relationship to the 
development of an illness or condition predisposing to lactic acidosis following initiation of 
metfonnin hydrochloride therapy. Acute renal failure, dehydration, heart failure, infection, and liver 
failure were identified in this group. 

Three (13.6%) of the 22 reports oflactic acidosis originating from within the U.S.A. reported a fatal 
outcome 

File #B029179: 

File #B029180: 

File #B030650: 

File #B032549: 

File #B033584: 

Reports of Lactic Acidosis Originating from outside of the U.S.A. 

Acute renal failure, dehydration, gastroenteritis, respiratory failure, 
cardiorespiratory arrest, coma, anemia, thrombocytopenia, and lactic acidosis 
were reported in a female diabetic patient stated to be in her 70s. Medical 
history included hypertension, asthma, obesity, chronic respiratory failure, 
and ischemic cardiomyopathy. Follow-up report from Groupe Lipha, France. 

Diabetic ketoacidosis, acute renal failure, bronchial obstruction, suicide 
attempt, elevated blood metfonnin level, and lactic acidosis were reported in 
a 58-year-old diabetic male with a history of depression, epilepsy, and 
alcohol and tobacco use. Follow-up report from Groupe Lipha, France. 

Sciatica, diarrhe~ lactic acidosis, and death were reported in a 66-year-old 
diabetic female with a history rheumatoid arthritis, chronic pancreatitis, 
asthma, and HIV infection. Follow-up reports from Groupe Lipha, France. 

Multisystem organ failure, shock, elevated blood metformin level, and lactic 
acidosis were reported in a 47-year-old male with a history of peripheral 
arterial obstruction, and alcohol and tobacco use. Follow-up reports from 
Groupe Lipha, France. 

Acute renal failure, renal artery stenosis, elevated blood metformin level, and 
lactic acidosis were reported in an 85-year-old diabetic female. Follow-up 
report from Groupe Lipha, France. 
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Hypoglycemia, intentional overdose of metformin hydrochloride, abnonnal 
renal function, coma, and lactic acidosis were reported in a 29-year-old non­
diabetic male. Follow-up report from Groupe Lipha, France. 

Hypoglycemic coma, diarrhea, dehydration, leuk:ocytosis, ischemic colitis, 
multisystem organ failure, elevated blood metformin level, lactic acidosis and 
death were reported in a 71-year-old diabetic male. Medical history included 
cardiac arrhythmia and end stage renal disease. Follow-up report from 
Groupe Lipha, France. 

Acute renal failure, pneumopathy, respiratory failure, elevated blood 
metformin level, and lactic acidosis were reported in a 67-year-old diabetic 
female with a history of chronic renal failure. Initial and follow-up reports 
from Groupe Lipha, France. 

Heart failure, respiratory infection, septic shock, anuria, respiratory failure, 
impaired renal function, metabolic acidosis, elevated blood metformin level, 
lactic acidosis and death were reported in a 75-year-old diabetic male. 
Medical history included arterial disease, leg amputation, appendectomy, 
glaucoma, cataract surgery, urinary lithiasis, and pneumonia. Initial and 
follow-up reports from Groupe Lipha, France. 

Intentional overdose of metformin hydrochloride, suicide attempt, diarrhea, 
hepatic cytolysis, and lactic acidosis were reported in a 40-year-old diabetic 
female with a history of depression, alcoholism, delirium, previous suicide 
attempt, and psoriasis. Initial and follow-up reports from Groupe Lipha, 
France. 

Hyperglycemia, pneumonia, multisystem organ failure, lactic acidosis, and 
death were reported in a 66-year-old male with a history of surgery for a 
hernia. A literature report from Germany received via Groupe Lipha, France. 
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Comment on the Reports of Lactic Acidosis Originating from outside of the U.S.A. 

Eleven cases from non-U.S. sources included the diagnosis oflactic acidosis. One report contained 
initial information only; three reports included both initial and follow-up information; seven reports 
contained follow-up information only. 

Of the nine cases that included lactic acid values with the respective units of measure specified, eight 
cases reported lactate levels that were equal to or greater than 5.0 mmol/L. 

There were ten evaluable cases, as one case, File #B032549 did not provide sufficient clinical 
information for analysis and comment. 

In 5 (50%) of the ten evaluable cases of lactic acidosis, the initiation of metformin hydrochloride 
therapy was not in accordance with at least one aspect of the current U.S. package insert for 
Glucophage® pertaining to Indications and Use, Contraindications, Warnings, or Precautions: 

File #B029179: 
File #B033584: 

File #B033973: 

File #B035006: 

File #B035293: 

History of renal insufficiency and congestive heart failure. 
History of renal failure and inadequate management of metf ormin 
hydrochloride therapy. 
Intentional overdose of metformin plus glibenclamide and 
nabumetone by a non-diabetic patient. 
History of chronic renal failure and inadequate management of 
metformin therapy. 
History of renal failure and congestive heart failure. 

Five (50%) of the ten evaluable cases of lactic acidosis did not convey ostensible elements of 
inappropriate initiation of therapy with metformin hydrochloride, but each of these patients, 
however, developed at least one subsequent illness or condition which may have been a predisposing 
factor in the etiology of lactic acidosis: 

File #B029180: 

File #B030650: 
File #B034381: 

Attempted suicide with an overdose of metformin hydrochloride, 
by a diabetic patient; dehydration; acute renal failure; diabetic 
ketoacidosis. 
Gastrointestinal disturbance; profuse diarrhea. 
Ischemic colitis; diarrhea. 
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File #B035720: Attempted suicide with overdose of metformin hydrochloride by 
a diabetic patient. 

File #B035974: Post-operative complications of hernia repair; pneumonia; 
hypoalimentation. 

In summary, eight of the total of eleven cases reported as "lactic acidosis" from sources outside of 
the U.S. provided blood lactate values of a magnitude (:::,5.0 mM/L) that would support this 
diagnosis. 

Five (50%) of the ten evaluable cases of lactic acidosis reported from sources outside of the U.S. 
occurred in patients that were apparently initiated on Glucophage® (metformin hydrochloride) 
therapy for diabetes mellitus not in full accordance with the prescribing information in the current 
package insert. 

Five (50%) of the evaluable cases of lactic acidosis may have had a causal relationship to the 
development of an illness or condition predisposing to lactic acidosis subsequent to the initiation of 
metformin hydrochloride therapy. 

Four (36.4%) of the eleven reports oflactic acidosis originating from outside of the U.S.A. reported 
a fatal outcome. 

Hyperglycemia 

Hypoglycemia 

Five reports during this period listed hyperglycemia as an adverse event [File 
#s: B035974; M064948; M069284; M070533; and M071444]. Each of 
these reports also included the diagnosis of lactic acidosis. Inadequate 
glycemic control, and the effects of the acute and chronic medical conditions 
of these patients must be considered in the etiology of these reports of 
hyperglycemia. 

Seven reports during this period included the diagnosis of hypoglycemia 
[File#s:B033973;B034462;B035190;B035194;B035783;M055721;and 
M074365.] It is unlikely that metformin therapy is associated with the 
etiology of hypoglycemia because clinical research to date has not 
demonstrated such a relationship with therapeutic doses of metformin 
hydrochloride in the treatment of type II diabetic patients. 
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File #8034381: Hypoglycemic coma, diarrhea, dehydration, leukocytosis, ischemic colitis, 
multi.system organ failure, elevated blood metfonnin level, lactic acidosis and 
death in a 71-year-old diabetic male. Medical history included cardiac 
arrhythmia and end stage renal disease. Follow-up report from Groupe 
Lipha, France. 

Ketoacidosis 
File #8029180: A 58-year-old diabetic male developed diabetic ketoacidosis, acute renal 

failure, bronchial obstruction, elevated blood metformin level, and lactic 
acidosis following a suicide attempt with an overdose of metformin 
hydrochloride. Medical history includes depression, epilepsy, and alcohol 
and tobacco use. The patient recovered. Follow-up report from Groupe 
Lipha, France. 

Respiratory Alkalosis 
File #M072851: A 72-year-old diabetic male developed metabolic acidosis with 

"overcompensated respiratory alkalosis," and transiently elevated serum 
lactate, during metfonnin hydrochloride therapy. Renal function was stated 
to have been normal and, blood metformin level was within the normal 
therapeutic range. The etiology of the metabolic imbalance was not reported 
and the patient was improving at the time of the report. Initial and follow-up 
reports of U.S. origin. 

MUSCULOSKELETALSYSTEM 

Muscle Weakness 
File #M070367: A consumer reported that her 59-year-old husband developed generalized 

weakness, muscle weakness, blurred vision, weight loss, confusion, memory 
impairment, and a kidney infection while taking metformin hydrochloride, 
lovastatin, diltiazem, and lisinopril I hydrochlorothiazide. Follow-up 
information from the physician stated that a diagnosis had not been rendered 
for the events; the patient continues to take metformin resulting in good 
glycemic control; and the patient has refused to come into the physicians 
office. Follow-up report of U.S. origin. 
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A male diabetic patient in his 70s developed increased liver function tests, 
muscle weakness, and fell while taking metfonnin hydrochloride. Creatine 
kinase was within normal limits. The patient was changed to insulin therapy 
and was discharged from the hospital fully recovered. Medical history 
includes hemolytic anemia during glyburide therapy. Initial report of U.S. 
origin. 

Acute renal failure, hepatitis, dehydration, hyperglycemia, rhabdomyolysis, 
pancreatitis, thrombocytopenia, and lactic acidosis were reported in a 58-
year-old diabetic male with a history of alcohol abuse, alcoholic 
cardiomyopathy, congestive heart failure, and hypertension. At the time of 
discharge from hospital, the rhabdomyolysis had resolved as evidenced by 
normal serum creatine kinase. Follow-up reports of U.S. origin. 

NERVOUS SYSTEM 

Cerebral Hemorrhage I Cerebrovascular Accident 
File #M073459: A 55-year-old diabetic male enrolled in a clinical trial developed renal 

insufficiency, non-anion gap metabolic acidosis, elevated liver function tests, 
heart failure, transient ischemic attack, and accidental injury resulting in 
cerebral hemorrhage. The patient recovered with unspecified sequelae, and 
was discharged from the hospital. The investigator attributed renal 
insufficiency, metabolic acidosis, and elevated liver function tests as possibly 
related to metformin therapy. Initial report of U.S. origin. 

Choreiform Movements 
File #M074365: A nurse practitioner reported that an 80-year-old female developed 

choreiform movements of the face, and upper and lower extremities with 
difficulty speaking and swallowing during treatment with metformin 
hydrochloride and glipizide for recently-diagnosed diabetes mellitus. Her 
symptoms have improved following the discontinuation of metformin 
hydrochloride. Additional information was not provided. Initial report of 
U.S. origin. 
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Depersonalization and Sleep Disturbance 
File #M072637: Following an initial dose ofmetfonnin hydrochloride, a female patient in her 

70s experienced a depersonalization reaction, syncope, somnolence, and 
urinary incontinence. The events did not recur when changed to glynase and 
troglitozone for glycemic control. Medical history included hypertension and 
a cerebrovascular accident. Concomitant medication included 
chlorpropamide which was discontinued following the event. Initial report 
ofU.S. origin. 

Encephalopathy 
File #M072800: 

File #M073011: 

Myoclonus 
File #8035194: 

Proteinuria, increased serum creatinine, encephalopathy, and lactic acidosis 
was reported in a 60-year-old female. She was stated to have had unspecified 
co-existing medical conditions, and was described as "brain dead" at the time 
of the report. (Minimal information was provided). Initial report of U.S. 
origin. 

A 71-year-old diabetic female developed severe metabolic acidosis, cardiac 
arrest, was declared brain dead, and expired following the withdrawal of 
mechanical ventilation. Medical therapy included metfonnin hydrochloride, 
lisinopril, glyburide, gemfibrozil, calcium, aspirin, and colestipol. There was 
not a history ofrenal dysfunction. Initial report of U.S. origin. (Reference 
CTU# 71903E) 

A 69-year-old diabetic female was admitted to hospital for spastic myoclonia 
and comatose condition resulting from hypoglycemia during therapy with 
metformin hydrochloride, glyburide, and morphine sulfate (for lumber pain). 
Medical history included hypertension, lumber radiculopathy, diabetic 
retinopathy, diabetic nephropathy, and vascular disease. Outcome was 
favorable with residual psychomotor retardation after the above medications 
were withdrawn. Initial report from Groupe Lipha, France. 

Autonomic Neuropathy 
File #M053275: Bacteremia, fungal infection, depression, hypothyroidism, coronary artery 

disease, respiratory insufficiency, autonomic neuropathy, vocal cord ulcers 
and laryngeal edema, (due to intubation), hypotension, and lactic acidosis 
were reported in a 60-year-old female with a history of insulin-dependent 
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diabetes for chronic renal failure. Medical history also included obesity, 
diabetic retinopathy, hypertension, drug allergies, leg ulcer and gangrene, and 
angioplasty. The neuropathy was attributed to diabetes mellitus. Follow-up 
report of U.S. origin. (Reference CTU# 36235E) 

BESPIRAIORY SYSTEM 

Respiratory Failure 

Pneumonia 
File #B035974: 

Six cases during this period included reports of respiratory failure occurring 
in conjunction with severe acute and chronic medical conditions, as indicated 
below: 

File #B029179: Lactic acidosis, acute renal failure, cardiac arrests, shock, 
anemia, and a history of chronic respiratory failure, 
asthma, and cardiomyopathy. 

File #B035006: Lactic acidosis, end-stage chronic renal failure, and a 
history of anemia and hypertension. 

File #B03S293: Lactic acidosis, heart failure, septic shock, anuria, 
vascular disease, abnormal kidney function, death, and a 
history of pneumonia. 

File #M069S02: Acute renal failure, liver function abnormality, elevated 
creatine kinase, and a history of cardiomyopathy. (CTU# 
67742E) 

File #M073011: Metabolic acidosis, cardiac arrest, encephalopathy, and 
death. (CTU# 71903E) 

File #M073088: Lactic acidosis, heart block, cardiac arrest, and acute and 
chronic kidney failure. 

Hyperglycemia, pneumonia, multisystem organ failure, lactic acidosis, and 
death were reported in a 66-year-old male with a history of surgery for a 
hernia. The pneumonia occurred during the post-operative period and was 
not attributed to metformin therapy by the physician. A literature report from 
Germany received via Groupe Lipha, France. 
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Cardiorespiratory arrest, urinary tract infection pneumonia, urinary tract 
infection, and lactic acidosis were reported in a 58-year-old diabetic female 
with a history of chronic renal failure and cardiomegaly. Sputum culture was 
positive for Klebsiella Additional details regarding the pneumonia were not 
provided. Initial report of U.S. origin. 

Respiratory Disorder 
File #M053275: Bacteremia, fungal infection, depression, hypothyroidism, coronary artery 

disease, respiratory insufficiency, autonomic neuropathy, vocal cord ulcers 
and laryngeal edema, hypotension, and lactic acidosis were reported in a 60-
year-old female with a history of insulin-dependent diabetes for chronic renal 
failure. Medical history also included obesity, diabetic retinopathy, 
hypertension, drug allergies, leg ulcer and gangrene, and angioplasty. 
Additional details regarding respiratory insufficiency were not reported, apart 
from treatment with intubation and ventilation. Follow-up report of U.S. 
origin. (Reference CTU# 3623SE) 

SKIN AND APPENDAGES 

Epidermal Necrolysis 
File #B034888: A 61-year-old diabetic female developed toxic epidermal necrolysis during 

therapy with metformin hydrochloride, triamterene, hydrochlorothiazide, 
Marcumar® (phenprocoumon), Dublocin® (doxazosin). (Other than 
metformin, the indications for the other medications were not stated). The 
patient was admitted to a hospital and systemic steroid therapy was 
administered. Outcome was not reported. Medical history include 
hypertension, goiter, angioplasty, and stent placement for coronary artery 
disease, and allergy to pyrazolone. The dermatologist considered the event 
to be drug-induces with a possible relationship to metformin hydrochloride. 
Initial and follow-up reports of German origin, via Groupe Lipha, France. 

Erythema Multiforme 
File #B036086: A 67-year-old diabetic male developed erythema multiforme after having 

talcing metformin hydrochloride for approximately 10 weeks. Concomitant 
therapy included miglitol. Both medications were discontinued and the 
lesions healed with prednisone therapy. (Minimal information was 
provided). Initial report from Canada via Groupe Lipha, France. 
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SPECIAL SENSES 

Blurred Vision 
File #M070367: 
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File #M068571: 
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A 54-year-old diabetic male developed diarrhea and "giant generalized 
urticaria with edema of the extremities." There was no laryngeal or facial 
edema Treatment included oral cortisone and antihysamine. Medical history 
included obesity, tobacco use, hypercholesterolism, rheumatism and was 
negative for allergies. Follow-up report from Groupe Lipha, France. 

A 74-year-old diabetic female patient developed diarrhea, urticaria, 
confusion, and weakness which progressed to an obtunded then comatose 
state, thrombotic thrombocytopenic purpura, and death while taking 
metformin hydrochloride, ticlopidine hydrochloride, and atorvastatin. 
Plasma phoresis was not successful in the treatment of thrombotic 
thrombocytopenic purpura. Medical history included atherosclerotic 
cardiovascular disease, coronary artery stent placement, coronary artery 
bypass graft, hyperlipidemia, and colon cancer. The reporting physician 
considered all of the above drugs as potential suspect regarding the etilolgy 
of thrombotic thrombocytic purpura. Details pertaining to the urticaria were 
not provided. Initial report of U.S. origin. 

A consumer reported that her 59-year-old husband developed generalized 
weakness, muscle weakness, blurred vision, weight loss, confusion, memory 
impairment, and a kidney infection while taking metformin hydrochloride, 
lovastatin, diltiazem, and lisinopril I hydrochlorothiazide. Follow-up 
information from the physician stated that a diagnosis had not been rendered 
for the events, the patient continues to take metformin resulting in good 
glycemic control; and the patient has refused to come into the physicians 
office. Follow-up report of U.S. origin. 

A 29-year-old diabetic female developed pancytopenia, epistaxis, ear pain, 
pharyngitis, fever, and liver function abnormalities during metformin therapy. 
Concomitant medications were methotrexate, acetaminophen, oxaprozin, and 
Darvocet-N®. Medical history included rheumatoid arthritis and bone 
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marrow depression. A bone marrow biopsy was reported to have been 
normal. All of the medications were withdrawn and the pancytopenia 
subsequently resolved, but reoccurred following a re-challenge with 
metformin. The reporting pharmacist indicated that methotrexate, oxaprozin, 
acetaminophen, and metformin were considered to be suspect drugs in the 
etiology of pancytopenia. The etiology of the ear pain was not specified. 
Follow-up report of U.S. origin. (Reference CTU# 66477E). 

UROGENITAL SYSTEM 

Renal Dysfunction 

Breast Cancer 
File #M071969: 

(The following events are listed according to COSTART terminology). 
There were 13 reports of acute kidney failure during this period [File #s: 
8029179;8033584;8034346;8034409;8035006;M055721;M069502 
(CTU# 67742E); M071444; M072169; M072652; M073088; M071127; 
and 8029180). There were 11 reports of abnormal kidney function [File #s: 
M073270 (CTU# 72212E); M069284; B035293; M073452: B033973; 
M074671:M074636;M070241(CTU#68380E);M072233;M073459;and 
M074011]; one case of albuminuria, File #M072800; one case of anuria, File 
#8035293; one case of kidney failure, File #M070824; one case of 
nephrosclerosis and kidney tubular necrosis, File #M073784; and one case 
of uremia, File #M071098 (CTU# 70394E). Renal dysfunction is a 
condition associated with diabetes mellitus, and has not been demonstrated 
to have had a causal relationship with metformin hydrochloride therapy in 
controlled clinical investigations. 

A pharmacist reported that a 68-year-old diabetic female was diagnosed with 
breast cancer after approximately 6 months of metformin hydrochloride 
therapy. Concomitant medications included progesterone and Estratest®. She 
is scheduled to undergo a lumpectomy. Initial report of U.S. origin. 
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CONCLUSION 

The clinical information presented in this Periodic Adverse Drug Experience Report of Glucophage® 
(metformin hydrochloride) represents the following classifications and numbers of adverse drug 
experience reports received by Bristol-Myers Squibb from 1 October 1997 through 31 December 
1997: Nonserious Adverse Drug Experiences -- 142 initial, and 11 follow-up reports; Serious, 
Expected Adverse Drug Experiences--! initial, and no follow-up reports. Five reports were received 
directly via the FDA MedWatch Program., and one report was received from the FDA via the 
Freedom oflnformation Act. Forty-four initial, and 47 follow-up reports were submitted to the Food 
and Drug Administration during this period as 15-Day Alert Reports, representing Serious, 
Unexpected Adverse Drug Experiences. Of the total 15-Day Alert Reports submitted to the FDA 
during this period, a significant number of the reports (33 in total) were cases reported as lactic 
acidosis, (22 of U.S. origin, 11 of non-U.S. origin) which although were considered expected, were 
sent as 15-Day Alert Reports in accordance with a prior agreement with the FDA. 

Eleven (50%) of the 22 case reports citing "lactic acidosis" of U. S. Origin reported blood lactate 
values of a magnitude that would support a presumptive diagnosis of the condition. Sixty-nine 
percent of the evaluable cases of lactic acidosis of U.S. origin appeared to represent inappropriate 
patient selection for metformin hydrochloride therapy of diabetes mellitus. The most frequently 
observed contraindication in this group of cases was pre-existing renal dysfunction. Twenty-three 
percent of the evaluable cases of lactic acidosis did not convey ostensible elements of inappropriate 
initiation of therapy with metformin hydrochloride, but each of these patients, however, developed 
at least one subsequent illness or condition which may have been a predisposing factor in the 
etiology of lactic acidosis. A total of seven (21.2%) of the 33 reports citing lactic acidosis, received 
from all sources worldwide, included death. The incidence of death reported with lactic acidosis was 
well-within the expected rate of up to 50% as is stated in the U.S. package insert for Glucophage®. 

Bristol-Myers Squibb continues to conduct a variety of professional educational programs 
throughout the United States for the purpose of enhancing the awareness of physicians and other 
healthcare providers of the appropriate patient selection and management criteria for Glucophage® 
therapy, as currently described in the product monograph. 

In conclusion, there were no unusual or new trends of safety findings identified during the review 
of the reports for this submission. 
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TABELI 
REPORTS OF LACTIC ACIDOSIS of U.S. ORIGIN 

WITH LACTATE~ 5 mmol/L 
IN PATIENTS OF ALL AGES AT TIME OF ONSET 

33 

DEATH REPORTED DEATH NOT REPORTED 

Number (male/female) 0 9 (3/6) 

MeanAge1 -- 66.4 (62.3/68.8) 

Creatinine > 1.5 mg/dL2 -- 6 

Creatinine :d .5 mg/dL2 -- 2 

Furosemide - Y es3 -- 1 

Furosemide - No3 -- 8 

Digoxin - Y es3 -- 2 

Digoxin- No3 -- 7 

Furosemide + Digoxin - Y es3 -- 0 

CHF (Hx and/or AE) -- 2 

Renal Impairment -- 5 
(Hx and/or AE) 

1 Age was not reported for one patient (female). The patients' ages ranged from 58-84 years of age. One 
patient (female, age 94) was over the age of 80. 

2 Blood creatinine level was not reported in one of the cases. 

3 Patients for whom concomitant medications were specified. 
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TABLE II 
REPORTS OF LACTIC ACIDOSIS of U.S. ORIGIN 

WITH LACTATE~ Smmol/L 
IN PATIENTS~ 80 YEARS OF AGE AT TIME OF ONSET 

34 

DEATH REPORTED DEATH NOT REPORTED 

Number (male/female) 0 1 (Female) 

Mean Age -- 94 

Creatinine > 1.5 mg/dL 4 -- yes 

Creatinine s: 1.5 mg/dL 1 -- --
Furosemide -- no 

Digman -- yes 

CHF (Hx and/or AE) -- yes 

Renal Impairment -- not reported 
(Hx and/or AE) 

4 Four of the 9 cases did not report blood creatinine values. 
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EXPANDED COSTART TERM 

SHOCK 
HEART ARREST 
GASTROENTERITIS 
THROMBOCYTOPENIA 
ANEMIA 
DEHYDRATION 
COMA 
APNEA 
ACUTE KIDNEY FAILURE 
LACTIC ACIDOSIS 

SUICIDE ATTEMPT 
KETOSIS 
LUNG DISORDER 
ACUTE KIDNEY FAILURE 
LACTIC ACIDOSIS 

NEURALGIA 
DEATH 
DIARRHEA 
LACTIC ACIDOSIS 

MULTISYSTEM ORGAN FAILURE 
SHOCK 
LACTIC ACIDOSIS 

PERIPHERAL EDEMA 
ANGIOEDEMA 
DIARRHEA 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

SHOCK 
CARDIORESPIRATORY ARREST 
GASTROENTERITIS 
THROMBOCYTOPENIA 
ANEMIA 
DEHYDRATION 
COMA 
RESPIRATORY FAILURE 
ACUTE RENAL FAILURE 
LACTIC ACIDOSIS 

SUICIDE ATTEMPT 
KETOACIDOSIS 
BRONCHIAL OBSTRUCTION 
RENAL FAILURE ACUTE 
LACTIC ACIDOSIS 

SCIATICA 
DEATH 
DIARRHEA 
LACTIC ACIDOSIS 

MULTISYSTEM ORGAN FAILURE 
CARDIOVASCULAR COLLAPSE 
LACTIC ACIDOSIS 

PERIPHERAL EDEMA 
GIANT URTICARIA 
DIARRHEA 

REPORT 
TYPE 

LETTER 
DATE(S) 

1 

FOLLOW-UP 11/06/97 

FOLLOW-UP 11/10/97 

FOLLOW-UP 11/05/97 
11/20/97 

FOLLOW-UP 11/20/97 

FOLLOW-UP 11/03/97 
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THROMBOCYTOPENIA 
LEUKOPENIA 
ERYTHROCYTES ABNORMAL 
VOMITING 
NAUSEA 
DIARRHEA 

ARTERIOSCLEROSIS 
ACUTE KIDNEY FAILURE 
LACTIC ACIDOSIS 

COMA 
KIDNEY FUNCTION ABNORMAL 
INTENTIONAL OVERDOSE 
LACTIC ACIDOSIS 
HYPOGLYCEMIA 

LIVER DAMAGE 

DEATH 
ARRHYTHMIA 
AORTIC STENOSIS 
ACIDOSIS 
ACUTE KIDNEY FAILURE 
DIARRHEA 

HEMORRHAGE 
THROMBOCYTOPENIC PURPURA 
EYE HEMORRHAGE 
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REPORTED TERM 

THROMBOCYTOPENIA 
LEUKOPENIA 
DECREASED RED BLOOD CELLS 
VOMITING 
NAUSEA 
DIARRHEA 

RENAL ARTERY STENOSIS 
ACUTE RENAL FAILURE 
LACTIC ACIDOSIS 

COMA 
RENAL FUNCTION ABNORMAL 
OVERDOSE METFORMIN INTENTIONAL 
LACTIC ACIDOSIS 
HYPOGLYCEMIA 

HEPATIC CYTOLYSIS 

DEATH 
HEART RATE IRREGULAR 
AORTIC VALVE DISORDER 
ACIDOSIS METABOLIC 
ACUTE RENAL FAILURE 
DIARRHEA 

HEMATOMA 
THROMBOCYTOPENIC PURPURA 
CONJUNCTIVAL HEMORRHAGE 

REPORT 
TYPE 

INITIAL 

LETTER 
DATE(S) 

2 

10/01/97 

FOLLOW-UP 10/02/97 

FOLLOW-UP 12/15/97 

FOLLOW-UP 10/15/97 

FOLLOW-UP 10/31/97 

FOLLOW-UP 11/05/97 
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EXPANDED COSTART TERM 

MULTISYSTEM ORGAN FAILURE 
DEATH 
INTESTINAL NECROSIS 
LEUKOCYTOSIS 
HYPOGLYCEMIC REACTION 
DIARRHEA 
LACTIC ACIDOSIS 
DEHYDRATION 

ACUTE KIDNEY FAILURE 
INTENTIONAL OVERDOSE 

CONFUSION 
VOMITING 
DIARRHEA 
HYPOGLYCEMIA 

HYPONATREMIA 
HYPERKALEMIA 

SKIN NECROSIS 

AGGRAVATION REACTION 
ALLERGIC REACTION 
DIABETES MELLITUS 
EPIDERMAL NECROLYSIS 

ACUTE KIDNEY FAILURE 
AGGRAVATION REACTION 
LUNG DISORDER 
APNEA 
LACTIC ACIDOSIS 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

MULTISYSTEM ORGAN FAILURE 
DEATH 
ISCHEMIC COLITIS 
LEUKOCYTOSIS 
HYPOGLYCEMIC COMA 
DIARRHEA 
LACTIC ACIDOSIS 
DEHYDRATION 

ACUTE RENAL FAILURE 
INTENTIONAL OVERDOSE 

CONFUSION 
VOMITING 
DIARRHEA 
HYPOGLYCEMIA 

HYPONATREMIA 
HYPERKALEMIA 

SKIN LESION 

DIABETES MELLITUS EXACERBATED 
ALLERGIC DRUG REACTION 
DIABETES MELLITUS 
DRUG INDUCED TOXIC EPIDERMAL NECROLYSIS 

ACUTE RENAL FAILURE 
RENAL FAILURE EXACERBATED 
PNEUMOPATHY 
RESPIRATORY FAILURE 
LACTIC ACIDOSIS 

REPORT 
TYPE 

LETTER 
DATE(S) 

3 

FOLLOW-UP 11/06/97 

FOLLOW-UP 10/29/97 

FOLLOW-~P 11/20/97 

FOLLOW-UP 12/15/97 

INITIAL 10/01/97 

INITIAL 10/08/97 
FOLLOW-.UP 11/24/97 

INITIAL 10/15/97 
FOLLOW-UP 10/29/97 
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LIVER FAILURE 
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HYPOGLYCEMIA 
DYSARTHRIA 
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DEATH 
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MYOCLONUS 
COMA 
HYPOGLYCEMIA 

ACIDOSIS 
ANURIA 
APNEA 
SEPTIC SHOCK 
INFECTION 
DEATH 
VASCULAR DISORDER 
LEFT HEART FAILURE 
LUNG EDEMA 
LUNG DISORDER 
KIDNEY FUNCTION ABNORMAL 
LACTIC ACIDOSIS 

HOSTILITY 
SUICIDE ATTEMPT 
LIVER DAMAGE 
INTENTIONAL OVERDOSE 
DIARRHEA 
LACTIC ACIDOSIS 
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REPORTED TERM 

HEPATIC FAILURE 
CIRRHOSIS HEPATIC 

HYPOGLYCEMIA 
DYSARTHRIA 

THROMBOCYTOPENIA 

DEATH 
CHOLESTATIC HEPATITIS 

MYOCLONUS 
METABOLIC COMA 
HYPOGLYCEMIA 

ACIDOSIS METABOLIC 
ANURIA 
RESPIRATORY FAILURE 
SEPTIC SHOCK 
RESPIRATORY INFECTION 
DEATH 
ISCHEMIA OF FOOT 
LEFT VENTRICULAR FAILURE 
ACUTE PULMONARY EDEMA 
PNEUMOPATHY 
IMPAIRED RENAL FUNCTION 
LACTIC ACIDOSIS 

AGGRESSIVE BEHAVIOR 
SUICIDE ATTEMPT 
HEPATIC CYTOLYSIS 
OVERDOSE METFORMIN INTENTIONAL 
DIARRHEA 
LACTIC ACIDOSIS 

4 

REPORT LETTER 
TYPE DATE(S) 

-------

INITIAL 10/17/97 

INITIAL 10/27/97 

INITIAL 10/27/97 
FOLLOW-UP 11/20/97 

INITIAL 10/28/97 

INITIAL 10/28/97 

INITIAL 11/05/97 
FOLLOW~UP 11/20/97 

12/02/97 
"· 12/08/97 

INITIAL 12/03/97 
FOLLOW"UP 12/15/97 
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EXPANDED COSTART TERM 

INJURY ACCIDENTAL 
SYNCOPE 
HYPOGLYCEMIA 

MULTISYSTEM ORGAN FAILURE 
DEATH 
SHOCK 
HYPERGLYCEMIA 
PNEUMONIA 
LACTIC ACIDOSIS 

ERYTHEMA MULTIFORME 

SEPSIS 
INFECTION FUNGAL 
HYPOTENSION 
CARDIOVASCULAR DISORDER 
HYPOTHYROIDISM 
NEUROPATHY 
DEPRESSION 
RESPIRATORY DISORDER 
LARYNX EDEMA 
LARYNGITIS 
LACTIC ACIDOSIS 

DEATH 
AGGRAVATION REACTION 
CARDIOGENIC SHOCK 
ACUTE KIDNEY FAILURE 
LACTIC ACIDOSIS 
HYPOGLYCEMIA 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

HEAD TRAUMA 
LOSS OF CONSCIOUSNESS 
HYPOGLYCEMIA 

MULTISYSTEM ORGAN FAILURE 
DEATH 
CIRCULATORY SHOCK 
HYPERGLYCEMIA 
PNEUMONIA 
LACTIC ACIDOSIS 

ERYTHEMA MULTIFORME 

BACTEREMIA 
FUNGAL INFECTION 
HYPOTENSIVE 
CARDIAC DISORDER 
HYPOTHYROIDISM 
AUTONOMIC NEUROPATHY 
DEPRESSION 
RESPIRATORY INSUFFICIENCY 
LARYNX EDEMA 
VOCAL CORD ULCERS 
LACTIC ACIDOSIS 

DEATH 
ACUTE RENAL FAILURE EXACERBATED 
CARDIOGENIC SHOCK 
ACUTE RENAL FAILURE 
LACTIC ACIDOSIS 
HYPOGLYCEMIA 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

LETTER 
DATE(S) 
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12/11/97 

12/19/97 

12/24/97 

FOLLOW-UP 10/16/97 

FOLLOW-UP 11/14/97 
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EXPANDED COSTART TERM 

HEART FAILURE 
BRADY CARD IA 
LIVER FAILURE 
HYPERGLYCEMIA 
SINUSITIS 
URINATION IMPAIRED 
LACTIC ACIDOSIS 

FEVER 
LIVER FUNCTION TESTS ABNORMAL 
PANCYTOPENIA 
PHARYNGITIS 
EPISTAXIS 
EAR PAIN 

LIVER FUNCTION TESTS ABNORMAL 
GASTROINTESTINAL DISORDER 
DUODENITIS 
CHOLELITHIASIS 
SPLENOMEGALY 
HYPERGLYCEMIA 
KIDNEY FUNCTION ABNORMAL 
LACTIC ACIDOSIS 
DEHYDRATION 

LAB TEST ABNORMAL 
LIVER FUNCTION TESTS ABNORMAL 
CREATINE PHOSPHOKINASE INCREASED 
APNEA 
ACUTE KIDNEY FAILURE 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

CONGESTIVE HEART FAILURE 
BRADYCARDIA 
LIVER FAILURE 
HYPERGLYCEMIA 
SINUS INFECTION 
INABILITY TO URINATE 
LACTIC ACIDOSIS 

FEVER 
ELEVATED LIVER FUNCTION TEST 
PANCYTOPENIA 
SORE THROAT 
NOSEBLEED 
EARACHE 

TRANSAMINASES ELEVATED 
GASTROESOPHAGEAL REFLUX 
DUODENITIS 
CHOLELITHIASIS 
SPLENOMEGALY 
HYPERGLYCEMIA 
ELEVATED RENAL FUNCTION TESTS 
LACTIC ACIDOSIS 
DEHYDRATION 

DECREASED SERUM PH 
INCREASED LIVER FUNCTION TESTS 
CREATINE KINASE INCREASED 
RESPIRATORY FAILURE 
ACUTE RENAL FAILURE 

REPORT 
TYPE 

LETTER 
DATE(S) 
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FOLLOW-UP 10/21/97 

FOLLOW-UP 10/14/97 

FOLLOW-UP 10/16/97 

FOLLOW-UP 10/08/97 



l\J 
m 
w 

MFR(CTU) 
FILE NO. 

M069519 

M070109 

M070241 (683BOE) 

M070367 

M070533 

M070824 

EXPANDED COSTART TERM 

LACTIC ACIDOSIS 

VENTRICULAR TACHYCARDIA 
SYNCOPE 

SYNCOPE 
ACIDOSIS 
KIDNEY FUNCTION ABNORMAL 
VOMITING 

INFECTION 
AS THEN IA 
WEIGHT LOSS 
MYASTHENIA 
CONFUSION 
AMNESIA 
AMBLYOPIA 
VOMITING 

MALAISE 
FEVER 
ALLERGIC REACTION 
AGGRAVATION REACTION 
WEIGHT LOSS 
HYPERGLYCEMIA 
ARTHRALGIA 
LACTIC ACIDOSIS 

KIDNEY FAILURE 
CONSTIPATION 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of 15-Day Initial and Follow-Up Reports 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

LACTIC ACIDOSIS 

SUSTAINED VENTRICULAR TACHYCARDIA 
BLACKOUTS 

SYNCOPE 
ACIDOSIS METABOLIC 
RENAL INSUFFICIENCY 
VOMITING 

INFECTION KIDNEY 
GENERALIZED WEAKNESS 
WEIGHT LOSS 
MUSCLE WEAKNESS 
CONFUSION 
MEMORY IMPAIRMENT 
BLURRED VISION 
VOMITING 

MALAISE 
FEVER 
ALLERGIC REACTION 
HYPERGLYCEMIA EXACERBATED 
WEIGHT LOSS 
HYPERGLYCEMIA 
JOINT PAIN 
LACTIC ACIDOSIS 

RENAL FAILURE 
CONSTIPATION 

REPORT 
TYPE 

LETTER 
DATE(S) 

7 

FOLLOW-UP 10/10/97 

FOLLOW-UP 10/17/97 

FOLLOW-UP 10/07/97 

FOLLOW-UP 10/08/97 

FOLLOW-UP 11/10/97 

FOLLOW-UP 11/06/97 



rv 
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MFR(CTU) 
FILE NO. 

M070857 

M071098 (70394E) 

M071127 

M071132 

M071270 

M071444 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of 15-Day Initial and Follow-Up Reports 

EXPANDED COSTART TERM 

DEATH 
AGGRAVATION REACTION 
HEART FAILURE 
CREATININE INCREASED 
LACTIC ACIDOSIS 

AGGRAVATION REACTION 
PERIPHERAL VASCULAR DISORDER 
PERIPHERAL GANGRENE 
DIGITALIS INTOXICATION 
DEHYDRATION 
SKIN ULCER 
URINARY TRACT INFECTION 
UREMIA 
LACTIC ACIDOSIS 

SEPSIS 
DEHYDRATION 
ACIDOSIS 
ACUTE KIDNEY FAILURE 
VOMITING 

CHOLESTATIC JAUNDICE 

HEART ARREST 
BRADY CARD IA 

ACUTE KIDNEY FAILURE 
PANCREATITIS 
HEPATITIS 
THROMBOCYTOPENIA 
HYPERGLYCEMIA 
DEHYDRATION 
RHABDOMYOLYSIS 
LACTIC ACIDOSIS 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

DEATH 
HEART FAILURE EXACERBATED 
HEART FAILURE 
SERUM CREATININE INCREASED 
LACTIC ACIDOSIS 

PERIPHERAL VASCULAR DISEASE EXACERBATED 
PERIPHERAL VASCULAR DISEASE 
GANGRENE PERIPH 
DIGITALIS INTOXICATION 
DEHYDRATION 
DECUBITUS ULCER 
URINARY TRACT INFECTION 
AZOTEMIA RENAL 
LACTIC ACIDOSIS 

URINARY SEPSIS 
DEHYDRATION 
ACIDOSIS METABOLIC 
ACUTE RENAL INSUFFICIENCY 
VOMITING 

CHOLESTATIC JAUNDICE 

CARDIAC ARREST 
DECREASED HEART RATE 

ACUTE RENAL FAILURE 
PANCREATITIS 
HEPATITIS 
THROMBOCYTOPENIA 
HYPERGLYCEMIA 
DEHYDRATION 
RHABDOMYOLYSIS 
LACTIC ACIDOSIS 

REPORT 
TYPE 

LETTER 
DATE(S) 

8 

FOLLOW-UP 11/11/97 

FOLLOW-UP 10/08/97 
It 10/16/97 

FOLLOW-UP 11/06/97 

FOLLOW-UP 10/17/97 

FOLLOW-UP 10/15/97 

FOLLOW-UP 10/23/97 
11/10/97 



rv 
m 
V1 

-----------------------------------------------------------------------------------------------------

MFR(CTU) 
FILE NO. 

M071551 

M071833 

M071957 (70554E) 

M071958 

M071969 

M072121 

M072169 

M072233 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of 15-Day Initial and Follow-Up Reports 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

EXPANDED COSTART TERM 

ALLERGIC REACTION 
SKIN ULCER 

ASTHENIA 
ABDOMINAL PAIN 
DIZZINESS 

HEART FAILURE 
CORONARY ARTERY DISORDER 

LACTIC ACIDOSIS 

BREAST CARCINOMA 

MULTISYSTEM ORGAN FAILURE 
DEATH 
ASTHENIA 
THROMBOTIC THROMBOCYTOPENIC PURPURA 
COMA 
URTICARIA 
DIARRHEA 

DEATH 
DEHYDRATION 
STUPOR 
ACUTE KIDNEY FAILURE 
LACTIC ACIDOSIS 

LIVER FUNCTION TESTS ABNORMAL 
KIDNEY FUNCTION ABNORMAL 
LACTIC ACIDOSIS 

REPORTED TERM 

ALLERGIC RASH 
SKIN ULCERATION 

FATIGUE 
ABDOMINAL PAIN 
DIZZINESS LIGHTHEADEDNESS 

CONGESTIVE HEART FAILURE 
CORONARY ARTERY DISEASE 

LACTIC ACIDOSIS 

BREAST CANCER 

MULTISYSTEM ORGAN FAILURE 
DEATH 
WEAKNESS 
THROMBOTIC THROMBOCYTOPENIC PURPURA 
COMA 
HIVES 
DIARRHEA 

DEATH 
DEHYDRATION 
UNRESPONSIVE 
ACUTE RENAL FAILURE 
LACTIC ACIDOSIS 

LIVER FUNCTION TESTS ABNORMAL 
RENAL INSUFFICIENCY 
LACTIC ACIDOSIS 

9 

REPORT LETTER 
TYPE DATE(S) 

-------

FOLLOW-UP 10/22/97 

INITIAL 10/02/97 

INITIAL 10/02/97 

INITIAL 10/07/97 

INITIAL 10/08/97 

INITIAL 10/09/97 

INITIAL 10/10/97 

INITIAL 10/15/97 
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MFR(CTU) 
FILE NO. 

M072321 

M072441 

M072637 

M072652 

M072800 

M072835 

M072851 

M073011 {71903E) 

EXPANDED COSTART TERM 

MYOCARDIAL INFARCT 
ACIDOSIS 

INJURY ACCIDENTAL 
AS THEN IA 
WEIGHT LOSS 
DIZZINESS 

SYNCOPE 
SLEEP DISORDER 
DEPERSONALIZATION 
URINARY INCONTINENCE 

ACUTE KIDNEY FAILURE 

CREATININE INCREASED 
ENCEPHALOPATHY 
ALBUMINURIA 
LACTIC ACIDOSIS 

ACIDOSIS 
DEATH 
SEPSIS 
LIVER FAILURE 

ACIDOSIS 
RESPIRATORY ALKALOSIS 
LAB TEST ABNORMAL 

DEATH 
HEART ARREST 
ACIDOSIS 
ENCEPHALOPATHY 
APNEA 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of 15-Day Initial and Follow-Up Reports 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

ACUTE MYOCARDIAL INFARCTION 
ACIDOSIS METABOLIC 

FALL 
SEVERE WEAKNESS 
WEIGHT LOSS 
DIZZINESS 

FAINTED 
SLEEP PROLONGED 
CRAZY 
INCONTINENCE URINARY 

ACUTE RENAL FAILURE 

INCREASED SERUM CREATININE 
SEVERE BRAIN DAMAGE 
PROTEINURIA 
LACTIC ACIDOSIS 

ACIDOSIS METABOLIC 
DEATH 
ESCHERICHIA COLI SEPSIS 
HEPATIC FAILURE 

ACIDOSIS METABOLIC 
RESPIRATORY ALKALOSIS 
INCREASED"LACTIC ACID LEVEL 

DEATH 
CARDIAC ARREST 
ACIDOSIS METABOLIC 
SEVERE BRAIN DAMAGE 
RESPIRATORY FAILURE 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

10 

LETTER 
DATE(S) 

10/14/97 

10/17/97 

10/22/97 

10/22/97 

10/29/97 

10/30/97 
FOLLOW-UP 11/20/97 

11/25/97 

INITIAL 11/03/97 
FOLLOW-UP 12/17/97 

INITIAL 10/28/97 
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-....J 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Index of 15-Day Initial and Follow-Up Reports 

MFR(CTU) 
FILE NO. 

M073088 

M073270 (72212E) 

M073290 

M073370 

M073423 (72367E) 

*M073452 [FOI) 

M073459 

EXPANDED COSTART TERM 

ACUTE KIDNEY FAILURE 
HEART BLOCK 
HEART ARREST 
APNEA 
LACTIC ACIDOSIS 

AGGRAVATION REACTION 
KIDNEY FUNCTION ABNORMAL 
LACTIC ACIDOSIS 

DEATH 
MYOCARDIAL INFARCT 
HEART ARREST 
LUNG EDEMA 

HEART ARREST 
PNEUMONIA 
URINARY TRACT INFECTION 
LACTIC ACIDOSIS 

MULTISYSTEM ORGAN FAILURE 
LACTIC ACIDOSIS 

KIDNEY FUNCTION ABNORMAL 
LACTIC ACIDOSIS 

INJURY ACCIDENTAL 
HEART FAILURE 
LIVER FUNCTION TESTS ABNORMAL 
ACIDOSIS 
CEREBROVASCULAR ACCIDENT 
CEREBRAL HEMORRHAGE 
KIDNEY FUNCTION ABNORMAL 

* = FOI NUMBERS 1726085 AND 1751721 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

ACUTE RENAL FAILURE 
HEART BLOCK 
CARDIAC ARREST 
RESPIRATORY FAILURE 
LACTIC ACIDOSIS 

CHRONIC RENAL INSUFFICIENCY EXACERBATED 
CHRONIC RENAL INSUFFICIENCY 
LACTIC ACIDOSIS 

DEATH 
MYOCARDIAL INFARCTION 
CARDIAC ARREST 
PULMONARY EDEMA 

CARDIORESPIRATORY ARREST 
PNEUMONIA 
URINARY TRACT INFECTION 
LACTIC ACIDOSIS 

MULTISYSTEM ORGAN FAILURE 
LACTIC ACIDOSIS 

RENAL DYSFUNCTION 
LACTIC ACIDOSIS 

FALL 
CONGESTIVE HEART FAILURE 
ELEVATED LIVER FUNCTION TESTS 
NONANION GAP METABOLIC ACIDOSIS 
STROKE 
INTRACEREBRAL BLEEDING 
RENAL INSUFFICIENCY 

REPORT 
TYPE 

11 

LETTER 
DATE(S) 

INITIAL 11/03/97 
FOLLOW-UP 12/17/97 

INITIAL 11/04/97 

INITIAL 11/10/97 

INITIAL 11/12/97 

INITIAL 11/07/97 

INITIAL 11/06/97 

INITIAL 11/21/97 
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MFR(CTU) 
FILE NO. 

M073460 (72531E) 

M073739 

M073784 

M073865 

M074011 

M074053 

M074365 

M074443 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl} 

NDA 20-357 

Index of 15-Day Initial and Follow-Up Reports 

EXPANDED COSTART TERM 

ANOREXIA 
DEHYDRATION 
ACIDOSIS 
STUPOR 

HEART FAILURE 

ACIDOSIS 
NEPHROSCLEROSIS 
KIDNEY TUBULAR NECROSIS 

DEATH 
MYOCARDIAL INFARCT 

DEHYDRATION 
KIDNEY FUNCTION ABNORMAL 
LAB TEST ABNORMAL 

MEDICATION ERROR 
ASTHENIA 
MYALGIA 
ACCIDENTAL OVERDOSE 

CHOREOATHETOSIS 
HYPOGLYCEMIA 

INJURY ACCIDENTAL 
LIVER FUNCTION TESTS ABNORMAL 
MYASTHENIA 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

POOR ORAL INTAKE 
PLASMA OSMOLALITY INCREASED 
ACIDOSIS METABOLIC 
UNRESPONSIVE 

ACUTE CONGESTIVE HEART FAILURE 

ACIDOSIS METABOLIC 
KIMMELSTIEL WILSON SYNDROME 
ACUTE TUBULAR NECROSIS 

DEATH 
MYOCARDIAL INFARCTION 

ACUTE DEHYDRATION 
RENAL INSUFFICIENCY 
INCREASED LACTIC ACID LEVEL 

MEDICATION ERROR 
WEAKNESS 
MUSCLE PAIN 
ACCIDENTAL OVERDOSE 

CHOREIFORM MOVEMENTS 
HYPOGLYCEMIA 

FALL 
INCREASED LIVER FUNCTION TESTS 
MUSCLE WEAKNESS 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

12 

LETTER 
DATE(S) 

11/10/97 

11/21/97 

11/25/97 

12/01/97 

12/11/97 

12/11/97 

12/17/97 

INITIAL 12/18/97 
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MFR(CTU) 
FILE NO. 

M074470 

M074602 

M074613 

M074636 

M074645 

M074671 

---~~-------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .... ~ ................................... .. 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hell 

NDA 20-357 

Index of 15-Day Initial and Follow-Up Reports 

EXPANDED COSTART TERM 

SEPSIS 
LACTIC ACIDOSIS 

FLU SYNDROME 
FLATULENCE 
DEHYDRATION 

MALAISE 
HERNIA 
CHILLS 
ASTHENIA 
BRADYCARDIA 
PEPTIC ULCER 
HYPOCHROMIC ANEMIA 
STUPOR 

AGGRAVATION REACTION 
HEART FAILURE 
ANGINA PECTORIS 
LIVER FUNCTION TESTS ABNORMAL 
KIDNEY FUNCTION ABNORMAL 
LACTIC ACIDOSIS 

LACTIC ACIDOSIS 

HYPOTENSION 
WBC ABNORMAL 
KIDNEY FUNCTION ABNORMAL 
LACTIC ACIDOSIS 

By Manufacturer File Number 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

SEPSIS 
LACTIC ACIDOSIS 

FLU LIKE SYMPTOMS 
BLOATING GAS 
DEHYDRATION 

MALAISE 
HERNIA 
COLD 
WEAKNESS 
BRADYCARDIA 
ULCER 
DECREASED HEMOGLOBIN 
UNRESPONSIVENESS 

CONGESTIVE HEART FAILURE EXACERBATED 
CONGESTIVE HEART FAILURE 
ANGINA 
INCREASED LIVER FUNCTION TESTS 
RENAL IMPAIRMENT 
LACTIC ACIDOSIS 

LACTIC ACIDOSIS 

SEVERE HYPOTENSION 
INCREASED WBC 
RENAL FUNCTION ABNORMAL 
LACTIC ACIDOSIS 

REPORT 
TYPE 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

13 

LETTER 
DATE(S) 
-------

12/18/97 

12/23/97 

12/23/97 

12/23/97 

12/23/97 

12/24/97 



Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 
(metfonnin hydrochloride) 

NDA20-357 

Index of 15-Day Increased Frequency Alert Reports 

Submitted October 1, 1997 to December 31, 1997 

No increased frequency alert reports were submitted during this reporting period. 

Note: The requirement for the submission of increased frequency reports as expedited reports 
for human drug and licensed biological products was revoked on July 25, 1997. 

APPEARS TH\S WAY 
ON ORlGlNAl 

270 
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BODY SYSTEM/ 
EXPANDED COSTART TERM 

BODY AS A WHOLE 
ABDOMINAL PAIN 
ACCIDENTAL OVERDOSE 
AGGRAVATION REACTION 

ALLERGIC REACTION 

ASTHENIA 

CHILLS 
DEATH 

FEVER 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

ABDOMINAL PAIN 
ACCIDENTAL OVERDOSE 
ACUTE RENAL FAILURE EXACERBATED 
CHRONIC RENAL INSUFFICIENCY EXACERBATED 
CONGESTIVE HEART FAILURE EXACERBATED 
DIABETES MELLITUS EXACERBATED 
HEART FAILURE EXACERBATED 
HYPERGLYCEMIA EXACERBATED 
PERIPHERAL VASCULAR DISEASE EXACERBATED 
RENAL FAILURE EXACERBATED 
ALLERGIC DRUG REACTION 
ALLERGIC RASH 
ALLERGIC REACTION 
FATIGUE 
GENERALIZED WEAKNESS 
SEVERE WEAKNESS 
WEAKNESS 

COLD 
DEATH 

FEVER 

30 

NO. OF FILES 
MFR(CTU) PER EXPANDED 
FILE NO. COSTART TERM 
-------- ------------

M071833 1 
M074053 1 
M055721 8 
M073270 (72212E) 
M074636 
B034888 
M070857 
M070533 
M071098 (70394E) 
B035006 
B034888 3 
M071551 
M070533 
M071833 6 
M070367 
M072441 
M072121 
M074053 
M074613 

1 
B030650 14 
B034346 
B034381 
B035192 
B035293 
B035974 
M055721 
M070857 
M072121 
M072169 
M072835 
M073011 (71903E) 
M073290 
M073865 
M068571 (66477E) 2 
M070533 
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BODY SYSTEM/ 
EXPANDED COSTART TERM 

FLU SYNDROME 
HERNIA 
INFECTION 

INFECTION FUNGAL 
INJURY ACCIDENTAL 

INTENTIONAL OVERDOSE 

LAB TEST ABNORMAL 

MALAISE 

MEDICATION ERROR 
MULTISYSTEM ORGAN FAILURE 

SEPSIS 

SEPTIC SHOCK 
SUICIDE ATTEMPT 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NOA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

FLU LIKE SYMPTOMS 
HERNIA 
INFECTION KIDNEY 
RESPIRATORY INFECTION 
FUNGAL INFECTION 
FALL 

HEAD TRAUMA 
INTENTIONAL OVERDOSE 
OVERDOSE METFORMIN INTENTIONAL 

DECREASED SERUM PH 
INCREASED LACTIC ACID LEVEL 

MALAISE 

MEDICATION ERROR 
MULTISYSTEM ORGAN FAILURE 

BACTEREMIA 
ESCHERICHIA COLI SEPSIS 
SEPSIS 
URINARY SEPSIS 
SEPTIC SHOCK 
SUICIDE ATTEMPT 

31 

NO. OF FILES 
MFR(CTU) PER EXPANDED 
FILE NO. COSTART TERM 
-------- ------------
M074602 1 
M074613 1 
M070367 2 
B035293 
M053275 (36235E) 1 
M072441 4 
M073459 
M074443 
B035783 
B034409 3 
B033973 
B035720 
M069502 (67742E) 3 
M072851 
M074011 
M070533 2 
M074613 
M074053 1 
B032549 5 
B034381 
B035974 
M072121 
M073423 (72367E) 
M053275 (36235E) 4 
M072835 
M074470 
M071127 
B035293 1 
B029180 2 
B035720 



N 
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----- --------------------------------------------------------.... ----------------· 

BODY SYSTEM/ 
EXPANDED COSTART TERM 

CARDIOVASCULAR SYSTEM 
ANGINA PECTORIS 
AORTIC STENOSIS 
ARRHYTHMIA 
ARTERIOSCLEROSIS 
BRADY CARD IA 

CARDIOGENIC SHOCK 
CARDIOVASCULAR DISORDER 
CORONARY ARTERY DISORDER 
DIGITALIS INTOXICATION 
HEART ARREST 

HEART BLOCK 
HEART FAILURE 

HEMORRHAGE 
HYPOTENSION 

LEFT HEART FAILURE 
MYOCARDIAL INFARCT 

PERIPHERAL GANGRENE 
PERIPHERAL VASCULAR DISORDER 
SHOCK 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

ANGINA 
AORTIC VALVE DISORDER 
HEART RATE IRREGULAR 
RENAL ARTERY STENOSIS 
BRADY CARD IA 

DECREASED HEART RATE 
CARDIOGENIC SHOCK 
CARDIAC DISORDER 
CORONARY ARTERY DISEASE 
DIGITALIS INTOXICATION 
CARDIAC ARREST 

CARDIORESPIRATORY ARREST 

HEART BLOCK 
ACUTE CONGESTIVE HEART FAILURE 
CONGESTIVE HEART FAILURE 

HEART FAILURE 
HEMATOMA 
HYPOTENSIVE 
SEVERE HYPOTENSION 
LEFT VENTRICULAR FAILURE 
ACUTE MYOCARDIAL INFARCTION 
MYOCARDIAL INFARCTION 

GANGRENE PERIPH 
PERIPHERAL VASCULAR DISEASE 
CARDIOVASCULAR COLLAPSE 
CIRCULATORY SHOCK 
SHOCK 

MFR(CTU) 
FILE NO. 

M074636 
B034346 

B033584 
M064948 
M074613 
M071270 
M055721 
M053275 (36235E) 
M071957 (70554E) 
M071098 (70394E) 
M071270 
M073011 (71903E) 
M073088 
M073290 
B029179 
M073370 
M073088 
M073739 
M064948 
M071957 (70554E) 
M073459 
M074636 
M070857 
B034380 
M053275 (36235E) 
M074671 
B035293 
M072321 
M073290 
M073865 
M071098 (70394E) 

B032549 
B035974 
B029179 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
1 
1 
1 
3 

1 
1 
1 
1 
6 

1 
6 

1 
2 

1 
3 

1 
1 
3 

32 
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BODY SYSTEM/ 
EXPANDED COSTART TERM 

SYNCOPE 

VASCULAR DISORDER 
VENTRICULAR TACHYCARDIA 

DIGESTIVE SYSTEM 
ANOREXIA 
CHOLELITHIASIS 
CHOLESTATIC JAUNDICE 

CIRRHOSIS OF LIVER 
CONSTIPATION 
DIARRHEA 

DUODENITIS 
FLATULENCE 
GASTROENTERITIS 
GASTROINTESTINAL DISORDER 
HEPATITIS 
INTESTINAL NECROSIS 
LIVER DAMAGE 

LIVER FAILURE 

LIVER FUNCTION TESTS ABNORMAL 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
Cmetformin hcl} 

NOA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

BLACKOUTS 
FAINTED 
LOSS OF CONSCIOUSNESS 
SYNCOPE 
ISCHEMIA OF FOOT 
SUSTAINED VENTRICULAR TACHYCARDIA 

POOR ORAL INTAKE 
CHOLELITHIASIS 
CHOLESTATIC HEPATITIS 
CHOLESTATIC JAUNDICE 
CIRRHOSIS HEPATIC 
CONSTIPATION 
DIARRHEA 

DUODENITIS 
BLOATING GAS 
GASTROENTERITIS 
GASTROESOPHAGEAL REFLUX 
HEPATITIS 
ISCHEMIC COLITIS 
HEPATIC CYTOLYSIS 

HEPATIC FAILURE 

LIVER FAILURE 
ELEVATED LIVER FUNCTION TEST 
ELEVATED LIVER FUNCTION TESTS 
INCREASED LIVER FUNCTION TESTS 

33 

NO. OF FILES 
MFR(CTU) PER EXPANDED 
FILE NO. COSTART TERM 
-------- ------------
M070109 4 
M072637 
B035783 
M070241 (68380E} 
8035293 1 
M070109 1 

M073460 (72531E) 1 
M069284 1 
8035192 2 
M071132 
8035021 1 
M070824 1 
8030650 8 
8032901 
8033099 
8034346 
8034381 
B034462 
8035720 
M072121 
M069284 1 
M074602 1 
8029179 1 
M069284 1 
M071444 1 
8034381 1 
8034262 2 
8035720 
8035021 3 
M072835 
M064948 
M068571 (66477E) 7 
M073459 
M069502 {67742E) 
M074443 
M074636 
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Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl} 

NDA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

BODY SYSTEM/ 
EXPANDED COSTART TERM 

NAUSEA 
PANCREATITIS 
PEPTIC ULCER 
VOMITING 

ENDOCRINE SYSTEM 
HYPOTHYROIDISM 

HEMIC AND LYMPHATIC SYSTEM 
ANEMIA 
ERYTHROCYTES ABNORMAL 
HYPOCHROMIC ANEMIA 
LEUKOCYTOSIS 
LEUKOPENIA 
PANCYTOPENIA 
SPLENOMEGALY 
THROMBOCYTOPENIA 

THROMBOCYTOPENIC PURPURA 
THROMBOTIC THROMBOCYTOPENIC PURPURA 
WBC ABNORMAL 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

LIVER FUNCTION TESTS ABNORMAL 
TRANSAMINASES ELEVATED 
NAUSEA 
PANCREATITIS 
ULCER 
VOMITING 

HYPOTHYROIDISM 

ANEMIA 
DECREASED RED BLOOD CELLS 
DECREASED HEMOGLOBIN 
LEUKOCYTOSIS 
LEUKOPENIA 
PANCYTOPENIA 
SPLENOMEGALY 
THROMBOCYTOPENIA 

THROMBOCYTOPENIC PURPURA 
THROMBOTIC THROMBOCYTOPENIC PURPURA . 
INCREASED WBC 

MFR{CTU) 
FILE NO. 

M072233 
M069284 
B033099 
M071444 
M074613 
B033099 
8034462 
M070241 (683BOE) 
M070367 
M071127 

M053275 (36235E) 

8029179 
8033099 
M074613 
B034381 
B033099 
M068571 (66477E} 
M069284 
B029179 
8033099 
B035191 
M071444 
B034380 
M072121 
M074671 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
1 
1 
5 

1 

1 
1 
1 
1 
1 
1 
1 
4 

1 
1 
1 

34 



"" ......, 
en 

---~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ....................................... ... 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

BODY SYSTEM/ 
EXPANDED COSTART TERM 

METABOLIC AND NUTRITIONAL DISORDERS 
ACIDOSIS 

CREATINE PHOSPHOKINASE INCREASED 
CREATININE INCREASED 

DEHYDRATION 

DIABETES MELLITUS 
HYPERGLYCEMIA 

HYPERKALEMIA 
HYPOGLYCEMIA 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

ACIDOSIS METABOLIC 

NONANION GAP METABOLIC ACIDOSIS 
CREATINE KINASE INCREASED 
INCREASED SERUM CREATININE 
SERUM CREATININE INCREASED 
ACUTE DEHYDRATION 
DEHYDRATION 

PLASMA OSMOLALITY INCREASED 
DIABETES MELLITUS 
HYPERGLYCEMIA 

HYPERKALEMIA 
HYPOGLYCEMIA 

35 

NO. OF FILES 
MFR(CTU) PER EXPANDED 
FILE NO. COSTART TERM 
-------- ------------

B034346 11 
8035293 
M070241 (68380E) 
M071127 
M072321 
M072835 
M072851 
M073011 (71903E) 
M073460 (72531E) 
M073784 
M073459 
M069502 (67742E) 1 
M072800 2 
M070857 
M074011 10 
B029179 
B034381 
M069284 
M071098 (70394E) 
M071127 
M071444 
M072169 
M074602 
M073460 (72531E) 
B034888 1 
B035974 5 
M064948 
M069284 
M070533 
M071444 
B034502 1 
B033973 7 
B034462 
B035190 
B035194 
B035783 



N 
....... 
....... 

BODY SYSTEM/ 

* 

EXPANDED COSTART TERM 

HYPOGLYCEMIC REACTION 
HYPONATREMIA 
KETOSIS 
LACTIC ACIDOSIS 

FOI NUMBERS 1726085 AND 1751721 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

HYPOGLYCEMIC COMA 
HYPONATREMIA 
KETOACIDOSIS 
LACTIC ACIDOSIS 

MFR(CTU) 
FILE NO. 

M055721 
M074365 
B034381 
8034502 
8029180 
8029179 
8029180 
8030650 
B032549 
B033584 
8033973 
B034381 
8035006 
8035293 
8035720 
8035974 
M053275 (36235E) 
M055721 
M064948 
M069284 
M069519 
M070533 
M070857 
M071098 (70394E} 
M071444 
M071958 
M072169 
M072233 
M072800 
M073088 
M073270 (72212E) 
M073370 
M073423 (72367E) 

* M073452 [FOIJ 
M074470 
M074636 
M074645 
M074671 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
1 
1 
33 

36 
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-....J 
00 

BODY SYSTEM/ 
EXPANDED COSTART TERM 

PERIPHERAL EDEMA 
RESPIRATORY ALKALOSIS 
WEIGHT LOSS 

MUSCULOSKELETAL SYSTEM 
ARTHRALGIA 
MYALGIA 
MYASTHENIA 

RHABDOMYOLYSIS 

NERVOUS SYSTEM 
AMNESIA 
CEREBRAL HEMORRHAGE 
CEREBROVASCULAR ACCIDENT 
CHOREOATHETOSIS 
COMA 

CONFUSION 

DEPERSONALIZATION 
DEPRESSION 
DIZZINESS 

DYSARTHRIA 
ENCEPHALOPATHY 

HOSTILITY 
MYOCLONUS 
NEURALGIA 
NEUROPATHY 
SLEEP DISORDER 
STUPOR 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NOA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

PERIPHERAL EDEMA 
RESPIRATORY ALKALOSIS 
WEIGHT LOSS 

JOINT PAIN 
MUSCLE PAIN 
MUSCLE WEAKNESS 

RHABDOMYOLYSIS 

MEMORY IMPAIRMENT 
INTRACEREBRAL BLEEDING 
STROKE 
CHOREIFORM MOVEMENTS 
COMA 

METABOLIC COMA 
CONFUSION 

CRAZ)' 
DEPRESSION 
DIZZINESS 
DIZZINESS LIGHTHEADEDNESS 
DYSARTHRIA 
SEVERE BRAIN DAMAGE 

AGGRESSIVE BEHAVIOR 
MYOCLONUS 
SCIATICA 
AUTONOMIC NEUROPATHY 
SLEEP PROLONGED 
UNRESPONSIVE 

MFR(CTU) 
FILE NO. 
--------
B032901 
M072851 
M070367 
M070533 
M072441 

M070533 
M074053 
M070367 
M074443 
M071444 

M070367 
M073459 

" 
M074365 
8029179 
B033973 
M072121 
8035194 
8034462 
M070367 
M072637 
M053275 (36235E) 
M072441 
M071833 
B035190 
M072800 
M073011 (71903E) 
8035720 
B035194 
8030650 
M053275 (36235E) 
M072637 
M072169 
M073460 (72531E) 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
1 
3 

1 
1 
2 

1 

1 
1 
1 
1 
4 

2 

1 
1 
2 

1 
2 

1 
1 
1 
1 
1 
3 

37 



l\J 

" \0 

BODY SYSTEM/ 
EXPANDED COSTART TERM 

RESPIRATORY SYSTEM 
APNEA 

EPISTAXIS 
LARYNGITIS 
LARYNX EDEMA 
LUNG DISORDER 

LUNG EDEMA 

PHARYNGITIS 
PNEUMONIA 

RESPIRATORY DISORDER 
SINUSITIS 

SKIN & APPENDAGES 
ANG I OEDEMA 
EPIDERMAL NECROLYSIS 
ERYTHEMA MULTIFORME 
SKIN NECROSIS 
SKIN ULCER 

URTICARIA 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

UNRESPONSIVENESS 

RESPIRATORY FAILURE 

NOSEBLEED 
VOCAL CORD ULCERS 
LARYNX EDEMA 
BRONCHIAL OBSTRUCTION 
PNEUMOPATHY 

ACUTE PULMONARY EDEMA 
PULMONARY EDEMA 
SORE THROAT 
PNEUMONIA 

RESPIRATORY INSUFFICIENCY 
SINUS INFECTION 

GIANT URTICARIA 
DRUG INDUCED TOXIC EPIDERMAL NECROLYSIS 
ERYTHEMA MULTIFORME 
SKIN LESION 
DECUBITUS ULCER 
SKIN ULCERATION 
HIVES 

MFR(CTU) 
FILE NO. 
--------
M074613 

B029179 
B035006 
B035293 
M069502 (67742E) 
M073011 (71903E) 
M073088 
M068571 (66477E) 
M053275 (36235E) 

ff 

B029180 
B035006 
B035293 . 
M073290 
M068571 (66477E) 
B035974 
M073370 
M053275 
M064948 

B032901 
B034888 
8036086 
B034722 

(36235E) 

M071098 (70394E} 
M071551 
M072121 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

6 

1 
1 
1 
3 

2 

1 
2 

1 
1 

1 
1 
1 
1 
2 

1 
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----------------------------------------------------------------------------------------.... ---------
Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

BODY SYSTEM/ 
EXPANDED COSTART TERM 

SPECIAL SENSES 
AMBLYOPIA 
EAR PAIN 
EYE HEMORRHAGE 

UROGENITAL SYSTEM 
ACUTE KIDNEY FAILURE 

ALBUMINURIA 
ANURIA 
BREAST CARCINOMA 
KIDNEY FAILURE 
KIDNEY FUNCTION ABNORMAL 

KIDNEY TUBULAR NECROSIS 
NEPHROSCLEROSIS 
UREMIA 

* = FOI NUMBERS 1726085 AND 1751721 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

BLURRED VISION 
EARACHE 
CONJUNCTIVAL HEMORRHAGE 

ACUTE RENAL FAILURE 

ACUTE RENAL INSUFFICIENCY 
RENAL FAILURE ACUTE 
PROTEINURIA 
ANURIA 
BREAST CANCER 
RENAL FAILURE 
CHRONIC RENAL INSUFFICIENCY 
ELEVATED RENAL FUNCTION TESTS 
IMPAIRED RENAL FUNCTION 
RENAL DYSFUNCTION 
RENAL FUNCTION ABNORMAL 

RENAL IMPAIRMENT 
RENAL INSUFFICIENCY 

ACUTE TUBULAR NECROSIS 
KIMMELSTIEL WILSON SYNDROME 
AZOTEMIA RENAL 

MFR(CTU) 
FILE NO. 

M070367 
M068571 (66477E) 
B034380 

B029179 
B033584 
B034346 
B034409 
B035006 
M055721 
M069502 (67742E) 
M071444 
M072169 
M072652 
M073088 
M071127 
B029180 
M072800 
8035293 
M071969 
M070824 
M073270 {72212E) 
M069284 
B035293 

*M073452 [FOI] 
B033973 
M074671 
M074636 
M070241 {68380E) 
M072233 
M073459 
M074011 
M073784 

M071098 (70394E) 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
1 
1 

13 

1 
1 
1 
1 
11 

1 
1 
1 

39 
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BODY SYSTEM/ 
EXPANDED COSTART TERM 

URINARY INCONTINENCE 
URINARY TRACT INFECTION 

URINATION IMPAIRED 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of 15-Day Initial and Follow-Up Reports 

By Body System 

Submitted 10/01/97 to 12/31/97 

REPORTED TERM 

INCONTINENCE URINARY 
URINARY TRACT INFECTION 

INABILITY TO URINATE 

MFR(CTU) 
FILE NO. 

M072637 
M071098 (70394E) 
M073370 
M064948 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
2 

1 

40 
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rv 

BODY SYSTEM/ 
EXPANDED COSTART TERM 

BODY AS A WHOLE 
ACCIDENTAL OVERDOSE 
LAB TEST ABNORMAL 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metfonnin hcl) 

NOA 20-357 

Tabulation and Index of Serious Expected Initial and Follow-Up Reports 

By Body System 

Received 10/01/97 to 12/31/97 
Initial Reports: section IA; Follow-Up Reports: Section IB 

REPORTED TERM 

ACCIDENTAL OVERDOSE 
INCREASED LACTIC ACID LEVEL 

MFR(CTU) 
FILE NO. 

M074209 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
1 

41 
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------------------------------------------------------------------------------

BODY SYSTEM/ 
EXPANDED COSTART TERM 

BODY AS A WHOLE 
ABDOMINAL PAIN 

AGGRAVATION REACTION 

ALLERGIC REACTION 

AS THEN IA 

BACK PAIN 

BODY ODOR 

CHEST PAIN 

CHILLS 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of Nonserious Initial and Follow-Up Reports 

By Body System 

Received 10/01/97 to 12/31/97 
Initial Reports: section IA; Follow-Up Reports: Section IB 

REPORTED TERM 

ABDOMINAL GAS PAIN 
ABDOMINAL PAIN 
GAS PAIN 
PAIN RIB ABDOMEN 

STOMACH CRAMPS 

STOMACH PAIN 
HYPERGLYCEMIA EXACERBATED 

RASH EXACERBATED 
RENAL DYSFUNCTION AGGRAVATED 
ALLERGIC RASH 
ALLERGIC REACTION 
EXTREME FATIGUE 

FATIGUE 
WEAKNESS 
WEAKNESS FATIGUE 

LOW BACK PAIN 
PAIN BACK 

PAIN IN BACK 
ODOR SKIN 
SKIN ODOR ABNORMAL 
CHEST PAIN 

EXERTIONAL CHEST PAIN 
CHILLS 

MFR(CTU) 
FILE NO. 

M074231 
M074446 
M075059 
M071962 
M074219 
M070966 
M072853 
M073480 
M073490 
M072323 
M073366 
M074532 
M074596 
M075041 
M074212 
M075246 
M074008 
M073582 
M074514 
M074585 
M072013 
M072513 
M072037 
M072844 
M072474 
M073087 
M073480 
M074219 
M068554 
M074603 
M072754 
M072101 
M072394 
M073525 
M072513 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

9 

7 

2 

6 

5 

2 

3 

1 

42 
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00 
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BODY SYSTEM/ 
EXPANDED COSTART TERM 

CYST 
DRUG INTERACTION 

DRUG LEVEL INCREASED 
FACE EDEMA 
HEADACHE 

LAB TEST ABNORMAL 

LACK OF DRUG EFFECT 

MALAISE 

PAIN 

UNEXPECTED BENEFIT 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of Nonserious Initial and Follow-Up Reports 

By Body System 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: section IB 

REPORTED TERM 

LEFT RENAL CYST 
DRUG INTERACTION ERYTHROMYCIN 
MULTIPLE DRUG INTERACTION 
INCREASED ALCOHOL BLOOD LEVEL 
EDEMA FACE EYES 
HEAD PRESSURE 
HEADACHE 

FLUCTUATING GLUCOSE LEVELS 

INCREASED LACTIC ACID LEVEL 

VITAMIN B12 INCREASED 
LACK OF EFFECT 

FEELING BAD 
FEELING SICK 
ILL FEELING 
SICK FEELING 
CRAMPING 
CRAMPS 

DISCOMFORT 
LEG PAIN 
MUSCULOSKELETAL PAIN 
SEVERE CRAMPS 
UNEXPECTED BENEFIT 

MFR(CTU) 
FILE NO. 

M065521 
M072703 
M073990 
M074480 
M070925 
M073404 
M071254 
M073994 
M072780 
M074256 
M068637 
M072037 
M072832 
M073399 
M073400 
M073401 
M072322 
M073255 
M073519 
M074644 
M072780 
M070042 
M073829 
M074117 
M073072 
M072386 
M072894 
M070042 
M073480 
M072394 
M074322 
M074512 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
2 

1 
1 
3 

9 

3 

4 

7 

1 

43 
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BODY SYSTEM/ 
EXPANDED COSTART TERM 

CARDIOVASCULAR SYSTEM 
HEMORRHAGE 
HYPERTENSION 

PALLOR 
PALPITATION 

TACHYCARDIA 

DIGESTIVE SYSTEM 
ABNORMAL STOOLS 
ANOREXIA 

CONSTIPATION 
DIARRHEA 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NOA 20-357 

Tabulation and Index of Nonserious Initial and Follow-Up Reports 

By Body System. 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

REPORTED TERM 

BLEEDING PENIS 
ELEVATED BLOOD PRESSURE 
HYPERTENSION 
LOOKS GRAY 
HEART PALPITATIONS 
IRREGULAR HEARTBEAT 
INCREASED HEART RATE 
RAPID PULSE 
TACHYCARDIA 

SOFT STOOLS 
DECREASED APPETITE 
LOSS OF APPETITE 

CONSTIPATION 
DIARRHEA 

MFR(CTU) 
FILE NO. 

M074311 
M072116 
M073993 
M072905 
M073298 
M074773 
M073947 
M072116 
M074560 

M073159 
M073480 
M073092 
M073526 
M073571 
M073682 
M070042 
M070759 
M071563 
M072336 
M072394 
M072513 
M072698 
M072755 
M072894 
M073028 
M073072 
M073080 
M073372 
M073480 
M073490 
M073549 
M073571 
M073924 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
2 

1 
2 

3 

1 
4 

1 
29 

44 
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00 
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BODY SYSTEM/ 
EXPANDED COSTART TERM 

DYSPEPSIA 

ERUCTATION 
FLATULENCE 

GASTROINTESTINAL DISORDER 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl} 

NDA 20-357 

Tabulation and Index of Nonserious Initial and Follow-Up Reports 

By Body System 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

REPORTED TERM 

SEVERE DIARRHEA 
GASTROINTESTINAL UPSET 
HEARTBURN 

STOMACH DISTRESS 
STOMACH PROBLEMS 
STOMACH UPSET 

STOMACHACHE 

UPSET STOMACH 

BELCHING 
BLOATING 

FLATULENCE 

GAS 

GASTROINTESTINAL DISTURBANCE 

MFR(CTU) 
FILE NO. 

M073947 
M073951 
M074218 
M074311 
M074336 
M074446 
M074464 
M074668 
M074688 
M075046 
M073983 
M072473 
M072116 
M072336 
M074560 
M074323 
M073515 
M072737 
M073571 
M072894 
M074464 
M070042 
M071924 
M074336 
M071254 
M073159 
M073238 
M073372 
M070966 
M072313 
M073188 
M075031 
M071254 
M072386 
M072755 
M075046 
M075246 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

13 

1 
11 

1 

45 
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""" 

BODY SYSTEM/ 
EXPANDED COSTART TERM 

GUM HYPERPLASIA 
HEPATITIS 
INCREASED APPETITE 

LIVER FUNCTION TESTS ABNORMAL 

MELENA 

NAUSEA 

STOMATITIS 
VOMITING 

HEMIC AND LYMPHATIC SYSTEM 
BASOPHILIA 
ERYTHROCYTES ABNORMAL 
LEUKOCYTOSIS 
LEUKOPENIA 

LYMPHOCYTOSIS 
SEDIMENTATION RATE INCREASED 
THROMBOCYTOPENIA 

WBC ABNORMAL 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of Nonserious Initial and Follow-Up Reports 

By Body System 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

REPORTED TERM 

SWOLLEN GUMS 
LIVER INFLAMMATION 
APPETITE INCREASED 
HUNGER 
ELEVATED LIVER FUNCTION TESTS 

INCREASED LIVER ENZYMES 
INCREASED LIVER FUNCTION TESTS 

BLOOD IN STOOL 
BLOODY STOOL 
NAUSEA 

SICK TO STOMACH 
BURNING MOUTH 
VOMITING 

BASOPHILIA 
DECREASED RED BLOOD CELLS 
LEUKOCYTOSIS 
DECREASED WBC 
LEUKOPENIA 
LYMPHOCYTOSIS 
SEDIMENTATION RATE INCREASED 
DECREASED PLATELETS 
THROMBOCYTOPENIA 
INCREASED WBC 

MFR(CTU) 
FILE NO. 

M070925 
M073863 
M074448 
M072451 
M072363 
M072654 
M073692 
M072103 
M073863 
M074869 
M071563 
M073072 
M072513 
M072623 
M072737 
M073298 
M074001 
M074446 
M074464 
M072068 
M074533 
M072737 

M073692 
M074283 
M074469 
M074283 
M074523 
M074469 
M072037 
M074283 
M074523 
M073692 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
1 
2 

6 

2 

8 

1 
1 

1 
1 
1 
2 

1 
1 
2 

1 

46 
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BODY SYSTEM/ 
EXPANDED COSTART TERM 

METABOLIC AND NUTRITIONAL DISORDERS 
ACIDOSIS 
BILIRUBINEMIA 
CREATINE PHOSPHOKINASE INCREASED 
DEHYDRATION 
EDEMA 

HYPERGLYCEMIA 

HYPOGLYCEMIA 

HYPONATREMIA 
LACTIC DEHYDROGENASE INCREASED 

LIVER FATTY DEPOSIT 
PERIPHERAL EDEMA 
PORPHYRIA. 
WEIGHT GAIN 
WEIGHT LOSS 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NOA 20-357 

Tabulation and Index of Nonserious Initial and Follow-Up Reports 

By Body System 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

REPORTED TERM 

DECREASED BICARBONATE 
BILIRUBIN INCREASED 
RISING CPK 
DEHYDRATION 
EDEMA ARM 
FLUID RETENTION 
SWELLING 
HYPERGLYCEMIA 

INCREASED GLUCOSE 
INCREASED SERUM GLUCOSE 
HYPOGLYCEMIA 

DECREASED SODIUM 
LOH ELEVATED 
LOH INCREASED 
FATTY LIVER 
SWELLING FEET 
"PORPHYRIA 
WEIGHT GAIN 
WEIGHT LOSS 

MFR(CTU) 
FILE NO. 

M068637 
M072363 
M068554 
M073924 
M070925 
M073962 
M072905 
M072323 
M073366 
M074532 
M074596 
M075041 
M073692 
M073990 
M072697 
M072703 
M073213 
M074208 
M074512 
M073692 
M072363 
M074497 
M072103 
M074286 
M074534 
M074448 
M072844 
M073404 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
1 
1 
1 
3 

7 

5 

1 
2 

1 
1 
1 
1 
2 
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BODY SYSTEM/ 
EXPANDED COSTART TERM 

MUSCULOSKELETAL SYSTEM 
ARTHRALGIA 
BONE PAIN 
LEG CRAMPS 
MYALGIA 

MYASTHENIA 

NERVOUS SYSTEM 
ANXIETY 
CIRCUMORAL PARESTHESIA 
CONFUSION 
DEPRESSION 
DIZZINESS 

HYPERTONIA 
INSOMNIA 

NERVOUSNESS 
NEUROPATHY 
PARESTHESIA 
SOMNOLENCE 
SPEECH DISORDER 
STUPOR 
TWITCHING 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of Nonserious Initial and Follow-Up Reports 

By Body System 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

REPORTED TERM 

JOINT PAIN 
BONE PAIN 
CRAMPS LEGS 
LEG MUSCLE PAIN 
MUSCLE ACHES 

MUSCLE PAIN 
MUSCLE WEAKNESS 

ANXIETY 
NUMBNESS TINGLING AROUND MOUTH 
DISORIENTED 
DEPRESSION 
DIZZINESS 

DIZZINESS LIGHTHEADEDNESS 
LIGHTHEADEDNESS 

TIGHT MUSCLE 
INSOMNIA 

SHAKY FEELING 
NERVE DAMAGE 
NUMBNESS TONGUE 
DROWSY 
SLURRED SPEECH 
DRUNK FEELING 
FACIAL TWITCHING 

MFR(CTU) 
FILE NO. 

M074218 
M074658 
M074536 
M074478 
M072832 
M073399 
M073400 
M073401 
M074231 
M074696 
M074348 
M072451 

M074560 
M073363 
M074644 
M072116 
M073298 
M074001 
M074560 
M073480 
M072394 
M073680 
M072905 
M072988 
M073947 
M074052 
M074256 
M073087 
M074325 
M071941 
M074644 
M074274 
M072824 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

1 
1 
1 
8 

1 

1 
1 
1 
1 
6 

1 
3 

1 
1 
l 
1 
1 
1 
1 
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rv 
\.0 
0 

BODY SYSTEM/ 
EXPANDED COSTART TERM 

VASODILATATION 

RESPIRATORY SYSTEM 
DYSPNEA 

SKIN & APPENDAGES 
ACNE 
ALOPECIA 

DRY SKIN 
HAIR DISORDER 
PRURITUS 

RASH 

SKIN DISCOLORATION 
SWEATING 

SWEATING DECREASED 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of Nonserious Initial and Follow-Up Reports 

By Body System 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

REPORTED TERM 

FEELING OF WARMTH 
FLUSHING 

DIFFICULTY BREATHING 
SHORTNESS OF BREATH 

PIMPLES 
ALOPECIA 
HAIR LOSS 

DRY SKIN 
DRY HAIR 
ITCHING 

ECZEMATOUS RASH 
RASH 

RASH ON FACE & SCALP 
SKIN REDNESS 
REDDISH PURPLE AREA CHEEKS 
PERSPIAATION 
SWEATING 

SWEATING DECREASED 

MFR(CTU} 
FILE NO. 

M071910 
M074274 

M073680 
M072101 
M072832 
M073399 
M073400 
M073401 
M074773 

M065521 
M074623 
M073421 
M074617 
M074218 
M073421 
M071910 
M072393 
M072622 
M073839 
M073267 
M065521 
M072622 
M074212 
M072393 
M073994 
M072653 
M072451 
M072853 
M073262 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

2 

7 

1 
3 

1 
1 
4 

5 

1 
3 

1 
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"' ID __.. 

------------------------------------------------......... -............................................................ .. 

BODY SYSTEM/ 
EXPANDED COSTART TERM 

SPECIAL SENSES 
ABNORMAL VISION 

EYE DISORDER 
PHOTO PHOBIA 
RETINAL DISORDER 
TASTE PERVERSION 

UROGENITAL SYSTEM 
ALBUMINURIA 
BREAST ENGORGEMENT 
DYSURIA 
HEMATURIA 
KIDNEY FUNCTION ABNORMAL 

KIDNEY PAIN 

METRORRHAGIA 
URINARY FREQUENCY 
URINARY INCONTINENCE 
URINARY RETENTION 
URINARY TRACT DISORDER 
URINE ABNORMALITY 

Bristol-Myers Squibb Company 

GLUCOPHAGE TABS 
(metformin hcl) 

NDA 20-357 

Tabulation and Index of Nonserious Initial and Follow-Up Reports 

By Body System 

Received 10/01/97 to 12/31/97 
Initial Reports: Section IA; Follow-Up Reports: Section IB 

REPORTED TERM 

BLURRY VISION 
VISUAL PROBLEMS 
FLOATERS EYE 
EYE SENSITIVE TO LIGl:IT 
RETINAL CHANGES 
BAD TASTE 

BAD TASTE IN MOUTH 
METALLIC TASTE 

SALTY TASTE 

PROTEIN IN URINE 
BREAST ENGORGEMENT 
DIFFICULTY URINATING 
HEMATURIA 
RENAL DYSFUNCTION 

KIDNEY PAIN 

VAGINAL SPOTTING 
URINARY FREQUENCY 
INCONTINENCE 
INABILITY TO EMPTY BLADDER 
URINE FLOW SLOW 
ODOR IN URINE 
URINE DISCOLORATION 

MFR(CTU} 
FILE NO. 

M073216 
M071402 
M073571 
M071402 

M070042 
M074336 
M072386 
M073473 
M073530 
M073549 
M074325 
M072748 

M073159 
M074620 
M074323 
M065521 
M073571 
M075246 
M065521 
M074117 
M074620 
M071968 
M073983 
M074323 
M075032 
M073082 
M074117 

NO. OF FILES 
PER EXPANDED 
COSTART TERM 

2 

1 
1 
1 
8 

1 
1 
1 
1 
2 

2 

1 
1 
1 
1 
1 
2 
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BRISTOL-MYERS SQUIBB COMPANY 
PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

GLUCOPHAGE TABS 
(METFORMIN HCL) 

NDA 20-357 

INDEX OF ADVERSE DRUG EVENTS REPORTED UNDER ANOTHER B-MS NDA, ANDA, ADA OR AADA 

SUBMITTED BETWEEN 10/01/97 AND 12/31/97 

NO DATA TO REPORT 

1 



Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

G lucophage~ Tab lets 
(metformin hydrochloride) 

NDA20-357 

Current Prescribing Infonnation 

October I, 1997 to December 31, 1997 

The current package insert number and revision date are P6369-0l, October, 1997. 

APPEARS THIS WAY 
ON ORIGINAL 

-
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0 Bristol-Myers Squibb Company 
BEST POSSIBLE COPI' 

1'636HI 

CAUTION: Federal law prohibits dispensing without prescription. 

GLUCOPHAGE® (metformin hydrochloride tablets) 
500 mg and 850 mg 
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PATIENT 
INFORMATION 

Pltlent lnfal•tlon About 

GWCOPHAGE• 
(lnltfannln hydrochloride llllllta) ......... 

Qt. Wllf do I 1111111 ti 11118 ILUCOPllME? 
VOii' dOC1lll' ha Pl'escrlllld GWCOPHA6E 
(GUE-c:oe-flllj) 1D hit YGI#' 1VP1 I 1111-
betll. Thia IS allO knOwn • l'llln-inll*'­
dependlnt dllbltls melltul (tlODM). 
GZ.Wllltll.,,. • ......., 
PIOllil will dlllllell n not Ible ID mllct 
enough indl nllor ~ ~ ID 
ht '**' their body dOlll mllct. - 1tlil 
happn, ... (Dlucoll) buildl ~ " ht 
lllood. Thill Clll IMlll tD ...... meclicll ino­
tems indudlnO kiClnly dlmlge, amputatlans 
and blindnell. DiabelllS iS allo dolely 
linklcl to htlrt dilml. Thi l'lllil OOll Of 
treatlnO dllbetls ii to kMer yo&#' blood 
S&1Q1r tD a llOl'lllll IM. 
03.Nlwll.,,.llllMllll....., 

COllllDlllP 
Higtl blood S&JOW can be lolllllred by diet 
and emcile, by I llllllber' Of cnl medlca­
llonl nl by inUln injectlona. llefart .. 
GUJCOPHAGE yGll Sllauld first try tD conll"ol 
yo&#' dllbltls by ..a. and weiOllt -
Even if yGll .. .. Gl.UCOPHAGE. yGll 
shauld stil ..a. and follow ht diet rec· 
ommendld fer ,_. diabelBs. 
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ca AN tllll't lllJ _... ltdl llf9Cll 
tlllt 8LUCOPHA8E e111 cam? 

GLUCOPHAGE rarety causes serious side 
effects. The most seriOus Side effect that 
GLIJCOPHAGE can cause iS called lactic 
acidosis . 
... -.t 11 llctlc ICldolll llld Clll It 

.............. ? 
Lactic acidosis is CIU9ed by a buildup of 
laCtic acid in tne blOoO. Lactic acidosis 
associated wttn GllJCOPHAGE is rare ancs 
has OCClmd mostly in people whOse kid­
neys were not wortano normally. Lactic 
acidosis lllS been reported in abOut one in 
33.000 PltilntS 1lkinO GlUCOPHAGE over 
Ille COUl'le of a year. Allt10Ugl1 rare, if lactic 
acidosis doeS occur. it can be fatal in up ID 
half the cases. 

It's al90 i111110111nt b )'OUI' IMlr ID be wort<· 
ino norma11y wnen yau take Gl..UCOPttAG£. 
'lblM' IMlr helps remove llCtic acid from )'OUI' 
bloodslrelm. 

'tbul" doCIDr will monitor )'OUI' dilbetls and 
may perform blOOd tests on yau from time 
ID time ID malce sun! your kidneys and yaur 
liver .. Mctioning normally. 

There is no evidlnCe !hat Gl.lJCOPHAGE 
eaulleS 1111'111 to the kidneys or liver. 
010. AN._. ...... rt1k flctDl'I fer 

........... ? 
Your rllk of dl¥eloOirlo l8l:tic 8Cidolil from 
t8lllnQ GUICOPMAGE ii *'Y 10W 11 IOnQ a 
your kidnlyl lllCI ...... .. lltllthy. 
However, 90Clle flctcn can incrtMe Ylllir 
risk bec:luse they can affect kidney 111e1 

liver function. You Sllauld dllclm 
'tu rtlk will 'tu pllylician. You 
should not tlkl GlUCOPHASE if: 
• You 1111111 dnnlc kidney or liver 

prabllma 
• You 1111111 CDllQllllM i.t flilln 

wllk:tl ii 1r9llld will meclltlllH, 
e.g., dlQmllrl (Unalldrlel or U.. 
midi (l.alillet 

• You drlNt llcollol IXC888ively (II 
1111 timct or short·llnll "binge" 
dnnllirll» 

• You ....... ClltrfdllllCI (llM 
lalt ........ ot body ... 

• You .. OOinO to 1111111 Cll'llln ll-f'IY 
PRIC*ir9I will qectlllle conll'lllt .... 

• You .. OOinO to 1111111 ugery 
• You dlwllap a lll'icM condition 

sud! a I "-! lttlctt. _.. 
inf8c;tlan, or I ltre*I. 

• You n 2:80 Y1S9 ot IOI and 1111111 
NOT hid )'OUI' kidney function lllt­
ed. 

• 
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01&. ...... tlJlrl ILUCGPllAIE? 
-. doclDr will tel you how ITllnY 
GUJCOPHAGE 1lblell 1D .. nl how 
aftln. Thia lhcalld lllD be prinlld on 
Ill 111111 of YQIJ" Pl 111C1 iption. 'lbu will 
~be.._ on a IOW dim of 
GUJCOPHAGE nl Ylll' dOlage will be 
incr.-cl Qrldullly 111111 YolJ" blOod 
... is CGnrolld. 
017 ...... _ ........... . 

...... ... ILUCGPllAIE? 
This llaftet is I SUflllllll'Y Of the 
lllOlt importlnt information about 
GLUCOPHAGE. " YoU haw any QUll­
tiol-. or Pl'Obllml. YoU ltlOulcl tllk ID 
your doCtDI' or other htllthclte 
pnMder lbout twit I dilbetls II well 
II GWC0PttAGE nl ill lilll eftlcta. 
Thn is lllD a lelftet (JllCkl08 ~ 
wrttlln tor health Pl otm 11111111 1111 
YolJ" llf*macilt can let you f'lld. 

Briatol~ 
~~USA 

AIWllld October 1997 P83&H1 
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Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 
(metfonnin hydrochloride) 

NDA20-357 

Description of Prescribing Changes since the Previous Reporting Period 

October 1, 1997 to December 31, 1997 

The current package insert (approved and released) has been changed since the previous 
reporting period. These changes are described on the following pages. 
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Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 
(metformin hydrochloride) 

NDA20-357 

Index of Company Sponsored Studies 

October I, 1997 to December 31, 1997 

No Bristol-Myers Squibb sponsored studies were approved for initiation during this reporting 
period. The following Lipha sponsored studies were initiated during this reporting period. 

Country Protocol.Number Protocol Title --
United Kingdom MET/UK/97.02 Multi centre, double-blind, randomized study to assess the 

synergistic action of metfonnin and two fibrates 
(bezafibrate or fenofibrate) co-administered in 
hyperlipaemic NIDDM patients. 

France MET/F/97.03 Pilot phannacokinetic study to assess the effect of Zinc and 
metfonnin associated in solution on the bioavailability of 
two solutions ofmetfonnin (500mg and 850 mg). Open, 
randomized, five-way cross-over, single dose study under 
fasting conditions in 9 healthy volunteers. 
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Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage® Tablets 
( metformin hydrochloride) 

NDA20-357 

Summary ofNon-U.S.A. Product Safety Actions 

October 1, 1997 to December 31, 1997 

We are unaware of any non-U.S.A. product safety actions taken during this reporting period. 

Hr·~· 1:1 

ON ORIGINAL 
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Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage11 Tablets 
(metformin hydrochloride) 

NDA20-357 

New Safety Information 

October 1, 1997 to December 31, 1997 

Refer to the attached "Dear Colleague" letter which was sent to approximately 140,000 health 
care professionals on November 14, 1997. 

,!\PP 'THIS WAY 
ON ORIGINAL 
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~ Bristol-Myers Squibb Company 

Dear Colleague: 

U.S. Pharmaceuticals 

U.S. EXPERIENCE SUPPORTS THE 
SAFETY PROFILE OF GLUCOPHAGE 

GLUCOPHAG? (metformin hydrochloride tablets) was introduced in the United States over twO 

and one-half years ago.and, to date, 0'4er 3 million patients have been treated with GLUCOPHAGE.1 

This rapid uptake has allowed us to continue to assess the safety profile of GLUCOPHAGE. In fact, 
the ongoing GLUCOPHAGE safety surveillance analysis in the U.S. indicates that the GLUCOPHAGE 
safety profile is consistent with that of the worldwide experience. 

Read on to find out how we've revised the GLUCOPHAGE package insert to further improve your 
ability to appropriately select patients and continue to prescribe GLUCOPHAGE with confidence. 

Appropriate patient selection is always key 
As you know, patients with type 2 diabetes can be safely and eff'ectively treated with GLUCOPHAGE; 
however, there are certain patients who should not be treated with this medication since they are 
at risk of developing lactic acidosis. 

The risk of lactic acidosis, a rare but serious and potentially life-threatening condition (up to half 
the cases may be fatal), can be reduced by continuing to avoid the use of GLUCOPHAGE in patients: 

• at increased risk for significant drug accumulation (e.g., renal impairment), or 

•with an impaired ability to clear lactate (e.g., conditions associated with tissue hypoperfusion or 
hypoxic States, or substantial liver impairment). 

Bristol-Myers Squibb is committed to helping you better define patients with type 2 diabetes who are 
appropriate for GLUCOPHAGE therapy. In a continued effort to help minimize the risk of lactic acidosis 
in these patients, the safety experience of GLUCOPHAGE in the United States has been carefully 
monitored since its introduction in May 1995. The surveillance analysis indicates that 

• The U.S. safety experience is consistent with the worldwide experience. 

• The reported worldwide incidence of lactic acidosis associated with GLUCOPHAGE is approximately 
0.03 cases per 1,000 patient-years exposure. 

• Reported cases of lactic acidosis occurred primarily in patients with renal insufficiency and/or other 
concomitant medical conditions, reinforcing the importance of appropriate patient selection. 

New revisions improve appropriate patient selection 
Although the incidence of lactic acidosis is rare and is consistent with the worldwide experience, a 
thorough review of all reported cases indicates that there is an opportunity to increase your ability to 

more appropriately select patients and help minimize the risk of lactic acidosis. Therefore, the following 
revisions to the GLUCOPHAGE package insert are being made. These revisions are intended to help 
you better define appropriate patients for GLUCOPHAGE therapy. 

Please see full prescribing information, including the boxed WARNING regarding Lactic Acidosis, enclosed. 
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Patients 2: 80 years of age 
Renal function is an important consideration in selecting appropriate patients for GLUCOPHAGE® 
(metformin hydrochloride tablets). Because aging is generally associated with a decline in renal 
function, it is now recommended that a creatinine clearance rate assessment be obtained in 
patients ~80 years of age prior t0 the initiation of GLUCOPHAGE therapy. GLUCOPHAGE 
treatment should not be initiated in patients ~80 years of age unless measurement of creati­
nine clearance demonstrates that renal function is not impaired. 

Patients with congestive heart failure (CHF) 
The existence of CHF in a patient with type 2 diabetes increases the risk for hypoperfusion, 
hypoxia, and possible renal insufficiency. This is particularly true in patients with severe heart 
failure. Since any of these conditions may increase the risk of lactic acidosis, it is prudent tO 

contraindicate the use of GLUCOPHAGE in all patients with CHF who require pharrnacologic 
treatment. 

As you know, GLUCOPHAGE should also be avoided in patients with impaired hepatic function or 
excessive alcohol intake (acute or chronic), or acute or chronic metabolic acidosis, including diabetic 
ketoacidosis. Temporarily withhold in patients receiving parenteral iodinated contrast materials. 
GLUCOPHAGE is not recommended for pediatric patients or pregnant women. (Please see 
CONTRAINDICATIONS, boxed WARNING and PRECAUTIONS in complete prescrib­
ing information enclosed. As with all sulfonylureas and biguanides, GLUCOPHAGE labeling 
includes a Special Warning on Increased Risk of Cardiovascular Mortality based on the UGDP study.) 

As an adjunct to diet, only GLUCOPHAGE delivers all of these benefits: 

• GLUCOPHAGE is as effective as sulfonylureas but without the risk of hypoglycemia (when used 
alone and under normal circumstances).24 

• GLUCOPHAGE lowers blood glucose levels by decreasing insulin resistance? a major underlying 
cause of type 2 diabetes. Therefore, GLUCOPHAGE lowers or maintains fasting plasma insulin levels.8 

• GLUCOPHAGE decreases or stabilizes body weight, 3 and favorably affects lipids, particularly when 
elevated .'·10 

Your selection of appropriate patients for treatment with GLUCOPHAGE has resulted in an excellent U.S. 
safety record. The revisions t0 the package insert will help ensure more appropriate patient selection and 
continued success with GLUCOPHAGE. 

Sincerely, 

9cl a_/J 
Douglas A.Young. PhD 
Medical Direct0r, Metabolism 
Please see full prescribing infonnation, including the boxed WARNING reprding Lactic Acidosis, enclosed. 
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CAUTION: Federal law prohibits dispensing without prescription. 

GLUCOPHAGE® (metformin hydrochloride tablets) 
500 mg and 850 mg 
DESCRIPTION 
GLUCOPHAGE (mettormin hydrochlonde tablets) is an oral antihyperglycemic drug used in the man­
agement of non-insulin-dependent diabetes mellitus (NIDOM). Mettormin hydrochloride (N,N· 
dimethytimidodicarbonimidic diamide hydrochloride) is not chemically or pharmacologically related 
to the oral suttonylureas. The structural formula is as Shown: 

H3 C 
\ 

N·C·NH·C·NH2 • HCI 
I II II 

HJ C NH NH 

Mettormin hydrochloride is a white to off ·white crystalline compound with a molecular formula of 
C4H11N5 • HCJ and a molecular weight of 165.63. Mettormin hydrochloride is freely soluble in water 
and is practically insoluble in acetone, ether and ChlorofOrm. The PKa of mettormin is 12.4. The pH of 
a 1 % aqueoUIS SOiution of mettormin hydrochloride is 6.68. 

GLUCOPHAGE tablets contain 500 mg and 850 mg of metformin hydrochloride. Jn addition, each 
tablet contains the following inactive ingredients: povidone. magnesium stearate and hydroxypropyt 
methylcellulose (hypromellose) coating. 

CLINICAL PHARMACOLOGY: 
Antidlablllc Activity 
GLUCOPHAGE is an antihyperglycemic agent Whieh improves glucose tolerance in NIODM subjects, 
lowering both basal and postprandial plasma glucose. Its pharmacologic mechanisms of action are 
different frOm those of sulfOnytureas. GLUCOPHAGE decreases hepatic glucose production, decreas· 
es intestinal absorption of glucose and improves insulin sensitivity (increases peripheral glucose 
uptake and utilization). Unlike sulfonytureas, GLUCOPHAGE does not produce hypoglycemia in either 
diabetic or nondiabetic subjects (except in special Circumstances, see PRECAUTIONS) and does not 
cause hyperinsulinemia. With metformin therapy, insulin secretion remairis unchanged while fasting 
insulin levels and day-long plasma insulin response may actually decrease. 

In a double-blind. placebo-controlled, multlcenter U.S. Clinical trial inWIVing obese NIDOM patien1s 
whose hyperglyeemia was not adequalety controlled with dietary management alone (baseline fasting 
plasma gtu::ose [FPGJ of approximately 240 mg/ dL), 1rea1ment with Gl.UCOPliAGE (up to 2.55 g I day) tor 
29 weeks resulted in significant mean net reduCtions in fasting and poslprandlaJ plasma glueose (PPG) 
and HbA1c of 59 mg/dl, 83 mg/dl, and 1.8%, respectiYely, compared to placebo group (see Table 1). 

Tiiiie 1. GlUCOPHAGE vs Pllcebo 
~lllMana.,..fnlnt ........ lnPtasma Giia. 
~, llld llody ...... It 1'11111 Vlllt ~....,,, 

GWCOPllA6E 
(na141) 

FPG (mg/ell) 
Basef1ne 241.5 
Change at FlNAL VISIT -53.0 

":"Ajcl"l 
8.4 

Change at FlNAL VISIT -1.4 
Body Weight (lbs) 

Baseline 201.0 
Change at FINAL VISIT -1.4 

•AJI patients on diet therapy at Baseline 
-statistically significant 

1'1-iio 
(n • 145) 

237.7 
6.3 

8.2 
0.4 

206.0 
-2.4 

,,__.,. 

NS 
0.001-

NS 
0.001-

NS 
NS 

Monotherapy with GLUCOPHAGE may be effective in patien1s who have not responded to SUI· 
fonyiureas or who have only a partial response to suttonytureas or who have ceased to respond to 
sulfonytureas. In such patients, if adequate glycemic control iS not attained with GLUCOPHAGE 
monotherapy, the combination of GLUCOPHAGE and a suttonylurea may have a synergistic effect, 
since both agents act to improve glucose tolerance by different but complementary meehaniSms. 

A 29-wetk, double-blind, placebo-controlled study of GWCOPHAGE and glyburide, alone and in 
combination, was conducted In obese NIDDM patients who had failed to achieve adequate gtycemie 
control while on maximum doses of glyburide (baseline FPG of approximately 250 mg/dL) (see Table 
2). Patients randomiZed to continue on glyburide experienced worsening of glycemie control, with 
mean increases in FPG, PPG and HbA1 of 14 mg/dl, 3 mg/dl and 0.2%, respectively. In contrast, 
those randomiZed to GLUCOPHAGE (m~rmin hydrochloride tablets) (Up to 2.5 g/day) did not expe· 
rience a deterioration in glycemic control, but rather a slight improvement, with mean redUCtions in 
FPG, PPG and HbA1 c of 1 mg/dl, 6 mg/dl and 0.4%, respectively. The combination of GLUCOPHAGE 
and glyburide was synergistic in reducing FPG, PPG and HbA1 c levets by 63 mg/dL 65 mg/dl. and 
1.7%, respectively. Compared to results of glyburide treatment alone. the net differences with com­
bination treatment were -77 mg/dL, -68 mg/dl and -1.9%, respectively (see Table 2). 

T- 2. CamlliMd GUICOl'llA6E/lilyllurlde (Comb) VI 6lyblftlt (Glyb) 
... GlucapMge (61.U} Manolhelll)1. s...m.y Ill Mw CllMgel lrolll Bwlnt• 

in Plasma ~ -.. and Body Wli9ht. at Anal VIII! ~ ....,,, 
, __ 

Comb Glyll 61.U 6IJlt .. 61.Uvs 61.UVI 
(n a 213) (na 209) (n • 210) 1:-* Comb 6IJlt 

F-.gPtasma 
~(mg/dl) 

Baseline 250.5 247.5 253.9 NS NS NS 
Change at ANAL VISIT -63.5 13.7 -0.9 0.001- 0.001- o.02s-

ltemoglollJn Ajc (%) 
Basehne 8.8 8.5 8.9 NS NS 0.007" 
Change at ANAL VISIT -1.7 0.2 -0.4 0.001- 0.001- 0.001-

l 
Body Weight (Ill) 
Baseline 202.2 203.0 204.0 NS NS NS 
Change at FINAl. VISIT 0.9 --0.7 -8.4 0.011- 0.001- 0.001-

·A11 patients on glyburide, 20 mg/day, at Baseline 
-statistically significant 

The magnitude of the decline in fasting blood glucose concentration following tile institution of 
GLUCOPHAGE (metformin hydroehlonde tablets) therapy is proportional to tile level of fasting hyper­
glycemia. Non-insulin-dependent diabetics with higher fasting glucose concentrations will experi­
ence greater declines in plasma glucose and glycosytated hemoglobin. 

GLUCOPHAGE has a modest favorable effect on serum lipidS, whieh are often abnormal in NIDDM 
patients. In dinical studies, particularly when baseline levels were abnormally elevated. GLUCOPHAGE. 
alone or in combination with a sulfonyturea, lowered mean fasting serum triglycerides. total chOles­
tel'Ol and LDL Cllolestel'Ol levels and had no adverse effects on other lipid levels (see Table 3). 

- 3. SUmnl.,y al Mean ...._ - al Major Serum Lipid 
Vll'llllllS at Finl! Visit (29-- study) 

CGmbiled~ 
~ ... PllCellO ... ~ 

(% Chllige lrolll Blsellne) (% Chllige lrOm Baseline) 

GlucopMge/ 
&IUeopMgl PllCellO ~ Glyburtde 6lyblftlt 
(na141) (n • 145) (n • 210) (n • 213) (n = 209) 

Total -s%· Cholesterol 
Total 

-16% TngiyeendeS 

LOl· -8%· 
Cholesterol 

HOL-
2% Choleslerol 

• p < 0.05 vs. Placello 
-p < 0.05 vs. Glyburide 

1% -2% -4%- 1% 

1% -3%- -8%- 4% 

1% -4%- -6%- 3% 

-1% 5% 3% 1% 

In contrast to sulfonytureas, bocJy weight of individuals on GLUCOPHAGE tends to remain stable or 
may even decrease somewhat (see Tables 1 and 2). 

In summary, mettormin-treated P8tien1s Showed significant improvement in all parameters of 
giyl:emic control (FPG, PPG and HbA1cl, stabilization or decrease in bocJy weight, and a tendency to 
improvement in the Npid profile, particutarJy when baseline values are abnormally elevated. 

Phlnnacoldtlltl 
Absorption and lllolVallablllty: 
The absolute bioavailability of a 500 mg mettormin hydrochloride tablet given under fasting condi· 
tiOns is approximately 50-60%. Studies USing Single oral doses of mettormin tablets of 500 mg and 
1500 mg, and 850 mg to 2550 mg, indicate that there is a lack of dose proportionality with increas­
ing doses. which is due to decreased absorption rather than an alteration in elimination. Food 
deCreases the extent and stlghtJy delays the absorption of mettormin, as shown by approximately a 
40% IOWer peak concentration and 25% lower AUC in plasma and a 35 minute prolongation of time 
to peak Plasma concentration follOwing administration of a single 850 mg tablet of mettormin with 
food, compared to the same tablet strength administered fasting. The CliniCal relevance of these 
decreases is unknown. 
DlstrlbUtlon: 
The apparent volume of distribution (V/F) of mettormin follOwing Single oral doses of 850 mg aver­
aged 654 ± 358 L Metformin is negligibly bound to plasma proteiris in contrast to sulfonytureas 
which are more than 90% protein bound. Metformin partitions into erythrocytes, most likely as a 
function of time. At usual dinieal doses and dosing schedules of GLUCOPHAGE (metformin hydrochlo· 
ride tablets), steady state plasma concentratioris of me!formin are reached within 24-48 hOurs and 
are generally < 1 µg /ml. During controlled clinical trials, maximum mettormin plasma levels did not 
exceed 5 µgiml, even at maximum doses. 

Melabollllm - Ellmllllltloll: Intravenous single-dose studies in normal subjects demonstrate that metformin is excreted 
unchanged in the urine and does not undergo hepatie metabolism (no metabolites have been identi· 
fled in humans) nor bihary excretion. Renal clearance (see Table 4) is approximately 3.5 times greater 
than creatinine Clearance which indicates that tubular secretion is the major route of mettormin elim­
ination. Following oral administration, approximately 90% of the absorbed drug is eliminated via the 
renal route within the first 24 hours, with a plasma eliminatiOn half-life of approximately 6.2 hOurs. 
In blood. the elimination half-life is approximately 17.6 hours, suggesting that the erythrocyte mass 
may be a compartment of distribution. 
Special Popijations: 
NIDDM Subjects: 
In the presence of normal renal function, there are no differences between single or multiple dose 
pharmaCOklneticS of mettormin between diabetics and nondiabetics (see Table 4), nor is there any 
accumulation of mettormin in either group at usual dinical doses . 
Renal lnsutllciency: 
In subjects with decreased renal function (based on measured creatinine Clearance). the plasma and 
blood half-life of mettormin is prolonged and the renal clearance is decreased in proportion to the 
decrease in creatinine ciearance (see Table 4). 
Hepatic lnslllflciency: 
No pharmacokinetiC studies have been conducted in subjects with hepatic irisufficiency. 
Geriatrics: 
Limited data from controlled pharmacokinetic studies of mettormin in healthy eideny subjects sug­
gest that total plasma Clearance is decreaSed, the half-life is prolonged and Cmax is increased. com­
pared to healthy young subjects. From these data, ~appears that the change in metformin pharma· 
cokineties with aging is primarily accounted for by a change in renal function (see Table 4). 
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Table 4. Select Mun (: S.D.) Metfonnln Pharmacoldnetlc ~rs FoUowinci 
Single 0t Multiple Oral 0-S of GlUCOPIWl£ 

Subject Gnlups: GLUCOPllAGE I c.,.. b ...... 
_. (l\Ulllbef of $UlljeelS) (µg/ml) (In) 

Healthy, -tic adults: i 
500 mg so0 1241 

I 
, 03 (: 0.331 275 (: 0.811 

850 mg SO 1741' 1 60 I: 0.381 2.64 I: 0.821 
850 mg t.1.d. tot 19 d0Ses1 191 2.01 I: 0.421 1.79 (: 0.94) 

Mulls Wi111 NIOOM: 
850 mg SO (231 1 481: 0.51 3.32 (:: 1.081 
850 mg t.i.d. IOI 19 dOSesf (9) 1.90 (:0.62) 2.01 (: 1.221 

Eldell'I'. healthy ~adults: 
850 mg SD 112) 2.45 (: 0 70) 2.71 (: 1.05) 

Renal-lmpair9d ldulls: 850 mg so 
Mild !Cler" 61 ·90 mLJm1n1 151 1.86 I: 0.521 3.20 (: 0.45) 
Moderate 1CL,,r 31-60 mLJm1n1 14! 4.12 I: 1.83) 3.75 (: 0.50) 
SWere (CL,,, 10·30 ml/m1n1 (6) 3.93 (: 0.92) 4.01(:1.10) 

411 doses given fasting except the first 18 doses of the multiple dose studies: 
b-Peak plasma concentration; 
c-nme to peak plasma concentration: 
d_SD = single dose: 

Renal Cleannl:e 
(ml./noin) 

600 (: 1321 
552 (: 1391 
6421: 1731 

491 (: 138) 
550 (: 160) 

412 (: 98) 

384 (: 122) 
108 (: 57) 
130 (: 90) 

e-<:ombined results (average means) of five studies: mean age 32 years (range 23·59 yrs). 
f -Kinetic study done following dose 19, given fas11ng. 
9-Elderty subjects. mean age 71 years (range 65-81 years). 
h-Cler = creatinine Clearance n01111alized to body surface area of 1.73 m2. 

Pediatrics: 
No pharmacokinetic studies have been conducted in pediatric subjects. 
Gender: 
Metformin pharmacokinetic parameters did not differ Significantly in diabetic and nondiabetic sub· 
jects when analyzed accorning to gender (males = 19. females = 16). Similarfy. in controlled Clinieal 
studies in patients with NIDDM, the antil\y!>efglycemic effect of GLUCOPHAGE (metlormin hydrochlo· 
ride tablets) was comparable in males and females. 
Race: 
No studies of metformin pharmacokinetic parameters according to race have been perfonned. In con· 
trolled Clinical studies of GLUCOPHAGE in patients with NIDDM, the antihyperglycemic effect was 
comparable in Whites (n = 249), blackS (n = 51) and hispanics (n = 24). 

INDICATIOtcS AND USE 
GLUCOPHAGE (metformin hydrochloride tablets). as monolherapy, is indicated as an adjunct to diet to 
lower blood glucose in patients with NIDDM whose hyperglycemia cannot be satisfactorily managed 
on diet alone. 

GLUCOPHAGE may be used concomitantly with a sulfonylurea when diet and GLUCOPHAGE or a 
sulfonylurea alone do not result in adequate glycemic control. 

In initiating treatment for NIDDM, diet should be emphasized as the primary form of treatment. 
Caloric restriction and weight IOss are essential in the obese diabetic patient Proper dietary man­
agement alone may be effective in controlllng the blood glucose and symptoms of hypelglycemia. 
Loss of blood glucose control in diet-managed patients may be transient. thus requiring only Short· 
term pharmacok>gie therapy. The impo!1anee of regular phySicaJ activity ShOuld also be stressed, and 
cardiovascular risk factors should be identified and comictive measures taken where possible. If this 
treatment program fails to reduce symptOms and/or blood glucose, the use of GLUCOPHAGE alone or 
GLUCOPHAGE pfus a sulfonyJurea should be considered. 

If, after a suitable trial of such treatments. glucose control still has not been achieved, consldera· 
tion Should be given to the use of insulin. Judgments should be based on regular Clirical and labora· 
tory evaluations. 

CONTRAINDICATIONS: 
GLUCOPHAGE is contraindicated in patients with: 
1. Renal disease or renal dysfunction (e.g., as suggested by serum creatinine levels ~ 1.5 mgldl 

[males]. ~ 1.4 mg/dl [females] or abnormal creatinine clearance) Which may also result from eon· 
ditions SUCh as cardiovascular COiiapse (shack). acute myocardial infarction, and septicemia (see 
WARNINGS and PRECAUTIONS). 

2. COngestive heart failure requiring pharmacologie treatment. 
3. GLUCOPHAGE Should be temporarily withheld in patients undergoing radlOlogie studies involving 

parenteral administration of iodinated contrast materials. becauSe use of SUCh products may 
result in acute alteration of renal function. (See also PRECAUTlONS). 

4. Known hypersensitivity to mettormin hydrochlOride. 
5. Acute or chronic metabolic acidoSis, inciuding diabetic ketoacidosis, with or without coma. 

Diabetic ketoacidosis should be treated with insulin. 

WARNINGS 

SPECIAL WARNING ON INCREASED RISK OF CARDIOVASCULAR MORTALITY: 
The aclmiftlstration of oral llltldiabellc drugs has been reported ID be associated wltll 
increased canllovascular mortality as compared ID treatment with diet alone or diet plus 
Insulin. This warning is based on the study COlldUCted by the University Group Diabell!IS 
Progrlm (UGDP), a long-llnn prospective cllllical trial designed ID evaluate the effectiweness 
of glucose-lowering drugs in prewenting or delaying vascular complications in patients with 
non-lnsulla-de!lllldeftt dllbetBs. The study invomd 1027 patients who -. randomly 
llSiglled Ill one of fhoe tr1111ment groups (Dlabftrs, 19 (Suppl.2):747-1130, 1970; Dlabelas, 24 
(SUlltll.1 ):65-184, 1975). 

The UGDP reported thlt patients treltlld for 5 Ill 8 years with diet plus a fixed dose of tol· 
bUtamlde (1.5 D per day) or diet plus a fixed dose of plleftformin (100 mg per day), had a rate 
of cardlo¥1SCUlar mol1allly app!9Xlmately 2.5 times thlt of patients lreatlld wltll diet alone, 
resulting in dlsconUnllatlon of boll! these treatments in the UGDP study. Total mortality was 
lnCreased in boll the llllbutamlde- and pllenlormln·lreatld groups and tills increase was sta • 
tlstically signlllcant In the pllenformln-treatld group. 1JeS1111e COlltroftf'SJ regarding the in· 
terpretation of these l1ISlllts, the findings of the UGDP study provide an adequate basis tor 1hls 
warning. T1le patient shcMlld be informed of the po18ntlal risks and benetlls of GUICOl'tlAGE 
Ind altllrna1MI modes of therapy. 

Although only one drug In the Sllllonylurea calegory (tolbutamkle) and one in the bigUanlde 
category (phenfonnill) _.. lnCluded In this study, It Is prudent fl1lm a safety standpoint ID 
consider thlt this warning may also apply Ill other related oral antkliabetlc drugs. In view of 
the sllnllarllles in mode of action and chemical struclUnl among the dl'llgs in each category. 

PRECAUTIONS 
General: 
MonltDring of renal function - GLUCOPHAGE is knOwn to be substantially excreted by the kidney, 
and the risk of metformin accumulation and lactic acidosis increases with the degree of impairment 
of renal function. Thus, patients with serum creatinine levels above the upper limit of normal tor their 
age should not receive GLUCOPIWiE. In patients with advanced age, GLUCOPHAGE Should be care· 
fully titrated to establish the minimum dose tor adeQOate gtycemiC effect. because aging is associat· 
ed with reduced renal function. In elderly patients, renal function should be monitored regularfy and. 
generally, GLUCOPHAGE Should not be titrated to the maximum dose (see DOSAGE AND ADMINIS· 
TRATION). For patients ;;:: 80 years of age. see WARNINGS. 

Before initiation of GLUCOPHAGE therapy and at least annually thereafter, renal function Should be 
assessed and verified as normal. In patients in whom development of renal dysfunction iS anticipat • 
ed. renal function should be assessed more frequently and GLUCOPHAGE discontinUed ~evidence of 
renal impairment is present. 

Use of concom.'tallt medications thlt may afllct renal function or rnetfonnln disposition­
Concomitant medication(s) that may affect renal function or result in Significant hemodynamic 
change or may interfere with the disposition of GLUCOPHAGE. such as cationic drugs that are elimi • 
nated by renal tubular secretion (See Drug Interactions), should be used with caution. 

Radlologic studiell imOlving the use of iodinatad contrast matllrlals (tor example, Intra· 
'llRllQ$111119ta111. lntrWenDus CholanglogTaphy, angioQrlphy, and scans with contrast materl­
lls) - Parenteral contrast studies with iodinated materials can lead to acute renal failure and have 
been associated with lactic acidosis in patients receiving GLUCDPHAGE (see CONTRAINDICATIONS). 
Therefole. in patients in Whom any such study iS planned, GLUCOPHAGE should be withheld for at 
least 48 hours prior to, and 48 hours subsequent to, the procedure and reinstituted only after renal 
function has been re-evaluated and found to be normal. 

Hypoxic states - cardiovascular COliaPSe (shock) from whatever cause, acute congestive heart 
failure. acute myocardial intarction and other conditions characterized by hypoxemia have been asso· 
Ciated with lactiC acidosis and may also cause prerenal azotemia. When such events occur in patients 
on GLUCOPHAGE therapy, the drug should be promptly discontinued. 

Surgical !ll'CIC9dure$ - GLUCOPHAGE therapy should be tempararily suspended tor any surgical 
procedure (except minor procedures not associated with restricted intake of food and fluids) and 
should not be restlrted until the patient's oral intake has resumed and renal function has been eval· 
uated as normal. 

Alcohol Intake - Alcollol is knOwn to potentiate the effect of metformin on lactate metabolism. 
Patients, therefore. should be warned against excessive alcOhol intake. acute or chronic, while recei'I· 
ing GLUCOPHAGE. 

Impaired hepatic function - Since impaired hepatic function has been associated with some 
cases of lactic acidosis. GLUCOPHAGE Should generally be avoided in patients with Clinical or labo­
ratory evidence of hepatic disease. 

Vitamin B.i 2 levllil - A decrease to subnormal levels of previously nonnal serum vitamin B 12 lev· 
els, wilhOut clinical manifestations, is Observed in approximately 7% of patients recei'ling GLUCO· 
PHAGE in controlled Clinical trials of 29 weekS duration. Sueh decrease, possibly due to interterence 
with B12 absorption from the 812-intrinsic factor complex, is. however. very rarely associated wittl 
anemia and appears to be raPtdly reversible with discontinuation of GLUCOPHAGE (metformin 
hydrochloride tablets) or vitamin 812 supplementation. Measurement of hematologic parameters on 
an annual basiS is advised in patients on GLUCOPHAGE and any apparent abnormalities should be 
appropriately investigated and managed (see LabOratory Tests). 

Certain individuals (those with inadequate vitamin 812 or calcium intake or absorption) appear to 
be predispOSed to developing subnormal vitamin s12 levels. In these patients, roUtine serum vitamin 
s12 measurements at two· to three-year intervaJs may be useful. 
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Change in clinical status of previouSly controlled diabetic - A diabetic patient previously well 
cantrolled on GLUCOPHAGE 1mettormin hydrochlonde tablets) who develops laboratory abnormalities 
or clinical illness (especially vague and poorly defined illness) should be evaluated promptly for evi· 
dence of ketoacidosiS or lactic acidOsis. Evaluaoon should include serum etectrolytes and ketones, 
blOOd glucose and, if indicated, blood pH, lactate, pyruvate and metformin levels. If acidosis of either 
form occurs, GLUCOPHAGE must be stopped immediately and other appropriate corrective measures 
inrt1ated (see also WARNINGS). 

Hypoglycemia - Hypoglycemia does not occur in patients receiving GWCOPHAGE alone under 
usual circumstances of use, but could occur when caloric intake is deficient, when strenuous exer· 
cise is not compensated by caloric supplementation, or during concomitant use with other glucose· 
lowering agents (such as suttonylureas) or ethanol. 

Elderly, debilitated or malnourished patients, and thOse with adrenal or pituitary insufficiency or 
alcohol intoxication are particularly susceptible to hypoglycemic effects. Hypoglycemia may be diffi· 
cult to recognize in the elderly, and in people who are taking beta·adrenergic bloeking drugs. 

Loss of control of blood glucose - When a patient stabilized on any diabetic regimen JS exposed 
to stress such as fever, trauma. infeCtion, or surgery, a temporary loss of glycemic control may occur. 
At such times, it may be necessary to withhold GLUCOPHAGE and temporarily administer insulin. 
GLUCOPHAGE may be reinstitUted after the acute episode is resolved. 

The effectiveness of oral antidiabetic drugs in lowenng blOOd glucose to a targeted level decreas­
es in many patients over a period of time. Thls phenomenon, which may be due to prognession of the 
underlying disease or to diminished responsiveness to the drug, is known as secondary failure, to dis· 
tinguish it from primary failure in which the drug is ineffective during initial therapy. Should sec· 
ondary failure occur with GLUCOPHAGE or sulfonylurea monotllerapy, combined therapy with 
GLUCOPHAGE and sulfonyturea may result in a response. Should secondary failure occur with com· 
bined GLUCOPHAGE/sulfonylurea ttlerapy, it may be necessary to initiate inisulin theraPY. 
Information for Patients: 
Patients should be informed of the potential risks and advantages of GLUCOPHAGE and of alternative 
modes of therapy. They should alSO be informed about the importance of adhetence to dietary 
instructions, of a regular exercise program, and of regular testing of blood glucose, glyeoSylated 
hemoglobin, renal function and hematologic parameters. 

The risks of lactic acidOSis, its symptoms, and conditions that predispose to its development as 
noted in the WARNINGS and PRECAUTlONS sectiOnS Should be explained to patients. Patients should 
be adVised to diScontinue GWCOPHAGE immediately and to promptly notify their health practitioner 
tt unexplained hyperventilation, myalgia, malaise, unusual somnolel'lee or other nonspecific symp­
toms occur. Once a patient iS stabilized on any dose level Of GLUCOPHAGE, gastrointestinal symp­
toms, which are common during initiation of therapy, are unlikely to be drug related. Later occurrence 
of gastrointestinal symptoms could be due to lactic acidosis or other serious disease. 

Patients should be counselled against excessive atCOhOf intake, either acute or Chronic, while 
receiving GLUCOPHAGE. 

GWCOPtlAGE atone does not usually cause hypoglycemia, although it may occur when GLU· 
COPHAGE iS used in conjunction With oral sulfonyluneas. When initiating combination lheral>Y. the 
rtsks of hypoglycemia. its symptomS and treatment and conditions that predispose to its devetoP­
ment should be explained to patients. 

(See Patient Labeling Printed Below) 

LaborllDry Tests: 
Response to all diabetic lhera()ies shOutd be moniUJred by pe!iodic measurement! of fasting blood glu­
cose and glycosylated hemoglobin levels, with a goat of decreasing these levels toward the normal 
range. During initial dose titration, fasting glucose can be used to detenmine the therapeutic response. 
Thereafter, both glucose and glycosytated hemoglobin should be monitored. Measurements of glycl>­
sylated hemoglobin may be especially useful for evaluating long•term control (see also DOSAGE AND 
ADMINISTRATION). 

Initial and periodic monitoring of hematologic parameterS (e.g., hemoglobinlhematocrit and red 
btOod cell indices) and renat functiOn (serum creatinine) should be performed, at least on an annual 
basis. While megalObtastic anemia has rarely been seen with GLUCOPHAGE therapy, n this is sus­
pected, vitamin B12 deficiency should be exclUded. 

Dl'llg Intel~ 
Glyburlcle: In a single-dose interaction study in NIDDM subjects, co-administration of metfonmin and 
glyburide did not result in any changes in either mettonmin pharmacokineties or phanmacodynamiCS. 
Decrease$ in glyburide AUC and Cmax were Observed, but were highly variable. The single-dose 
nature of this study and the lack of corretation between glyburide blood levels and phanmacodynam· 

' ic effecis, makeS the clinical significance of lhiS interaction uncertain (see DOSAGE AND ADMINIS· 
TRATION, Concomitant Glucophage and Oral Sulfonyturea Therapy). 
FUrosemlde: A single-dOse, metlonnin-turosemide drug interaction study in healthy subjects 
demonstrated that !)hanmacokinetic parameters of both compounds were affected by co-adminiStra· 
tion, Furosemide increased the mettormin plasma and blood Cmax by 22% and blood ALIC by 15%, 
without any significant cl\ange in metformin renal clearance. When administered with mettonmin, the 
Cmax and AUC of turosemide were 31 % and 12% smaller, respectively, than Wilen adminiStered 
alone, and the terminal half·ltte was decreased by 32%, WithOUt any significant change in furosemide 
renal clearance. No information is available about the interaction of metrormin and furosemide when 
co-adminlStered chnonically. 
Nlfediplne: A single·dose, metformin-nifediplne drug interaction study in normal healthy volunteers 
demonstrated that co-administration of nttedipine increased plasma metfonmin Cmax, 8Jld ALIC by 
20% and 9%, respectively, and increased the amount excreted in the urine. T max and hall·life were 
unaffected. Nifedipine appears to enhance the absorption of metformin. Mettonmln had minimal 
effects on nifedipine. 
cationic Ol'Ugs: Cationic drugs (e.g., amiloride, digoxin, m~ine, procainamide, quinidine, quinine, 
ranitidine, triamterene, trimethOprim, and vancomycin) that are eliminated by renat tubular secretion 
theoreticatly have the potential for interaction with mettormin by competing for common renal tu bu· 
lar transport systems. Such interaction between mettormin and oral cimetidine has been ObServed in 
nonmal healthy volunteers in both single- and multiple-dose, metformin-cimetidine drug interaction 
studies, with a 60% increase in peak mettormin plasma and whole blood concentrations and a 40% 
increase in plasma and Whole blood mettormin AUC. There was no change in elimination half·life in 
the single-dose study. Metformin ha<I no effect on cimetidine pharmacokmetics. Although such inter· 
actions remain theoretical (except for cimetidineJ. careful patient nnonitoring and dose adjustment Of 
GLUCOPHAGE and/or the interfering drug is recommended in patients Who are taking cationic med· 
icabons that are excreted via the proximal renal tubular secretory system. 
Other: Certain drugs tend to prodUCe hyPerglycemia and may lead to loss of gtycemic control. These 
drugs include thiazide and other diurellcs, corticosteroids, phenothiaZines, thynoid pnoducts, estrogens, 
oral contraceptives, Pheny!Oin, nicotinic acid, sympathomimetics, calcium channel bloeking drugs, and 
isoniaZid. When such drugs are administered to a patient receiving GLUCOPHAGE, the patient Should 
be closely Observed to maintain adequate glycemic control. 

In healthy volunteers, the pharmacokinetics of mettormin and pnopranolol and metformin and 
lbupnofen were not affected when co·adminlStered in single-dose interaction studies. 

Metformin is negligibly bOund to plasma pnoteins and is, therefore, less likely to interact With high­
ly protein-bound drugs such as saticylates, sulfonamides, Chloramphenieol, and pnobenecid, as com· 
pared to the sulfonytureas, whieh are extensively bOund to serum pnoteins. 

Carcinogenesis, Mutagenesis, lmpainnent of 111rtillty: 
Long-tenm carc1nogen1city studies have been performed in rats (dosing duration of 104 weeks) and 
mice (dosing duration of 91 weekS) at doses up to and including 900 mg/kg/day and 1500 
mg/kg/day. reSQeC!ively. These doses are both appnoximately three times the maximum recom· 
mended human daily dose on a body surface area basis. No evidence of carcinogenicity with met· 
tormin was found in either male or female mice. Similarly. there was no tumongenic potential 
observed with metformin in male rats. However, an increaSed incidence of benign stromal utenne 
polyps was seen ln female rats treated with 900 mg/kg/day. 

No evidence of a mutagenic potential of metformin was found in the Ames test (S. typhimurium), 
gene mutation test (mouse lymphoma cells), chromosomal aberrations test (human lymphocytes), or 
in-vivo mieronuclei lonnatiOn test (mouse bone marrow). 

Fertility of male or female rats was unaffected by mettonmin administration at doses as high as 600 
mg/kg/day, or approXimately two times the maximum recommended human daily dose on a body 
surface area basis. 
Pregnancy: 
Terab>genic efflcls: 
Pregnancy Category B, 5afety in pregnant women has not been established. Melfonmin was not ter· 
atogenic in rats and rabbits at doses up to 600 mg/kg/day, or about two times the maximum recom· 
mended human daily dose on a body surface area baSis. DeterminatiOn of fetal concentrations 
demonstrated a paltial placenllll barrier to metformin. Because animal reproduction studies are not 
always Predictive of human response, any decision to use this drug should be balanced against the 
benefits and risks. 

Because recent information suggestS that abnormal blOOd glucose levels dunng pregnancy are 
associated with a higher incidence of congenital illlno!malilies, there is a consensus among experts 
that inisulin be used during pregnancy to maintain blood glucose levels as close to normal as possi­
ble. 
Nursing Molllers: 
Sllldies in lactating rats show that mettormin iS excreted into milk and reaches levels comparable to 
thOSe in plaSma. Similar studies have not been conducted in nursing mothers. but caution should be 
exercised in suCh patients, and a decision should be made Whether to discontinue nursing or to dis· 
continue the drug, taking Into account the importanee of the drug to the mother. 
Pedlltric: Ule: 
5afety and effectiveness in pediatric patients have not been established. Studies in maturity-onset 
diabetes of the ycung (MODY) have not been conducted. 
Geriatric Ille: 
Controlled Clinical studies of GLUCOPHAGE (metlormin hydrochloride tablets) did not include suffi· 
cient numbers of etderly patients to determine whether they nespond differently from ycunger 
patients, although Other reported clinical experience has not identified differences in responses 
belwetln the elderly and ycungar patients. GLUCOPHAGE is known to be subStantiatly excreted by the 
kidney and because the r1sk of serious adverse reactions to the drug is greater in patients with 
impaired renal functiOn, it should only be used in patients with normal renal function (see CON· 
TRAINOfCATIONS, CLINICAL PHARMACOLOGY, Pharmacokinetics). Because aging is associated with 
reduced renal function, GLUCOPHAGE should be used with cautiOn as age increases. Care should be 
taken in dose selection and Should be based on careful and regular monitoring of renal function. 
Generally, elderly patients Should not be titrated to the maximum dose of GLUCOPHAGE (see also 
WARNINGS and DOSAGE AND ADMINISTRATION). 

ADVERSE REACTIONS 
Uctlc Acldolls: See WARNINGS, PRECAUTIONS and OVER DOSAGE Sections. 
Gastrointeslinal lllactlons: Gastrointestinal symptoms (diarrhea, nausea, vomiting, abdominal bloat· 
ing, flatulence, and anorexia) are the most common reactions to GLUCOPHAGE and are approximate· 
ly 30% more frequent ln patients on GLUCOPHAGE monotllerapy than in placebo-treated patients, 
particularily during initiation of GLUCOPHAGE therapy, These symptoms are generally transient and 
resolve spontaneously during continued treatment. Occasionally, temporary dose reduction may be 
useful. In controlled trials, GLUCOPHAGE was discontinued due to gastrointestinal reaCtions in 
approximately 4% of patients. 

Because gastrointestinal symptoms during therapy initiation appear to be dose-related, they may 
be decreased by gradual dose escalation and by having patients take GLUCOPHAGE with meats (see 
DOSAGE AND ADMINlSTRATION). 

Because significant diarrhea and/or vomiting may cause dehydration and prerenal azotemia. 
under such circumstances, GUJCOPHAGE Should be temporarily discontinued. 

For patients who have been stabilized on GLUCOPHAGE, nonsoecific gastrointestinal symptoms 
should not be attributed to therapy unless intercurrent illness or lactic acidosis have been excluded. 

Spec:lal Senses: During initiation of GLUCOPHAGE therapy, appnoximately 3% of patients may 
complain of an unpleasant or metallic taste, which usually resolves spontaneouSly. 

Denllal8loglt llelc:llons: The lncidence 01 rash/dermatitis in controlled clinical trials was compa· 
rable to placebo tor GLUCOPtlAGE monotherapy and to sulfonylurea for GLUCOPHAGE/sulfonylurea 
therapy. 

Hematlllogic: (See also PRECAUTIONS). During controlled clinical trials of 29 weeks duration, 
approximately 9% of patients on GLUCOPHAGE monotherapy and 6% of patients on GLUCO· 
PHAGElsulfonylurea therai>'I developed asymptomatic subnormal serum Vitamin s, 2 levels; serum 
folic acid levels did not decrease significantly. However. only five cases of megaloblastic anemia 
have been reported with metformin administration (none during U.S. clinical studies) and no 
increased incidence of neunopathy has been observed. Therefore. serum s12 levels should be 
appropriately monitored or periOdic parenteral s, 2 supplementation considered. 

DRUG A8USE AND DEPENDENCE: 
GLUCOPHAGE possesses no pharmacoctynamic properties, either primary or secondary, which could 
be expected to result in abuse as a recreational drug or addiCtion. 

OVERDOSAGE: 
Hypoglycemia has not been seen even with ingestion of up to 85 grams of GLUCOPHAGE, although 
lactic acidosis has occurred in suCh circumstances (see WARNINGS). Metfonmin is dialyzable with a 
clearance of up to 170 mUmin under QOOd hemodynamic conditions. Therefore. hemodialysis may 
be useful for removal of accumulated drug from patients in whom metfonmln overtlosage is SUS· 
pected. 

DOSAGE AND AOMUISTRATIOlt 
There iS no fixed dosage regimen tor the management of hyperglycemia in diabetes mellitus with GLLJ­
COPHAGE or any Other phanmacologic agent Dosage 01 GLUCOPHAGE must be individualized on the 
basis of both effectiveneSS and tolerance, While not exceeding the maximum recommended daily dose 
of 2550 mg. GLUCOPHAGE Should be given in divided doSes with meats and Should be started at a low 
dose, with gradual dose escalation, as described below, both to reduce gastrointestinal side effeets and 
to permtt identificatioo of the minimum dose required tor adequate glycemic control Of the patient 

During traatment initiation and dose titration (see below, USUAL STARTING DOSE), fasting plasma 
glucose Should be used to determine the therapeutic response to GLUCOPHAGE and identity the min· 
imum effective dose tor the patient. Thereafter, glycosylated hemoglobin should be measured at 
intervals of approximately three months. The therapeUllc goal should be to decreaSe botll fast· 
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ing Plasma glucose and glycosylated hemoglobin levels to normal or near normal by using Ille 
lowest effective dose of GLUCOPHAGE (metformin hydrochloride tablets), either when uSad as 
monotllerapy or in combination wi1h sulfonylurea. 

Monrtonng of blOOd glucose and glycosylated hemoglobin will also permit detection of pnmary fail· 
ure, 1.e .. inadequate lowering of blood glucose at the maximum recommended dose of medication. 
and secondary fa11Ure. i.e .. loss of an adequate blOOd glucose lowering response after an initial oen­
od of effectrveness. 

Short-term administration of GLUCOPHAGE may be sufficient during periods of transient loss of 
control 1n patients usually well-controlled on diet alone. 

Usual Slatting Dose: 
In general, clinically significant responses are not seen at doses below 1500 mg per day. However. a 
lower recommended starting dose and gradually increased dosage is advised to minimize gastroin· 
testinal symptoms. 

GLUCOPHAGE 500 mg Tablets: 
The usual starting dose of G.LUCOPHAGE 500 mg tablets is one tablet b.i.d .. given w1ttl ttle morning 
and evening meals. Dosage increases should be made 1n increments of one tablet every week, given 
in divided doses, up to a maximum of 2500 mg per day. GLUCOPHAGE can be administered twice a 
day up to 2000 mg per day (e.g., 1000 mg b i.d. wrth morning and evening meals). tt a 2500 mg daily 
dose is required. it may be better tolerated given t.i.d. wit!l meals. 

GLUCOPHAGE 850 mg Tablets: 
The usual starting dose of GLUCOPHAGE 850 mg tablets is one tablet daily, given with ttle morning 
meal. Dosage increases should be made in increments of one tablet every OTHER week. given in 
divided doses, up to a maximum of 2550 mg per day. The usual maintenance dose 1s 850 mg b.i.d. 
with the morning and evening meals. When necessary, patients may be given 850 mg t.1.d. with 
meals. 

Transfer from Other Antldlabetic Therapy: 
When transferring patients from standard oral hypoglycemic agents other than chiorpropamide to 
GLUCOPHAGE. no transition period generally is necessary. When transferring patients from chlor· 
propamide, care Should be exercised during the first two weekS because of the prolonged retention of 
chlorpropamide in the body, leading to over1apping drug effects and possible hypoglycemia. 

Concomitant GUJCOPMAGE and Oral Sulfonyturea Therapy; 
If patients have not responded to four weeks of the maximum dose of GLUCOPHAGE monotheral)y, con­
sideration Should be given to gradual addition of an oral sulfony1urea while continuing GLUCOPHAGE at 
the maximum dose, even ~ prior primary or secondary failure to a suttonylurea has occurred. Clinical 
and pharmacokinetic drug-drug interaction data are currently available only for metformin ptus gly­
buride (glibenclamide). PubliShed clinleal information exiSts for the use of melfonnin with either chlor· 
propamide. tolbutamide or glipizide. No published clinical information exists regarding concomitant use 
of mettormin with acetohexamide or tolazamide. 

With concomitant GWCOPHAGE and suttonyturea therapy, the desired control of blood glucOse may 
be ob1ained by adjUSting the dose of each drug. However, at111mpts Should be made to identify the min­
imum effective dose of each drug to achieve this goal. With concomitant GLUCOPHAGE and sulfonylurea 
therapy, the risk of hypoglycemia associated with suttonyturea therapy continues and may be increased. 
Appropr1ate precautions should be taken. (See Package Insert of the respective suttonylurea). 

tt patients have not satiSfaCtorily responded to one to three months of concomitant therapy with the 
maximum dose of GLUCOPHAGE and the maximum dose of an oraJ sulfony1urea, institution of insulin 
therapy and discontinuation Of these oral agents should be considered. 

Speciflc Patient Populations: 
GLUCOPHAGE is not recommended for use in pregnancy or for use in pediatric patients. 

The initial and maintenance dOsing of GLUCOPHAGE should be conservative in patients with 
advanced age, due to the potential for decreased renal function in this population. Any dosage adjust· 
ment shOuld be based on a careful assessmerrt of renal function. Generally, elderly patients Should 
not be titrated to the maximum dose of GLUCOPHAGE. 

Monitoring of renal function is necessary to aid in prevention of lactic acidOsis, particular1y in the 
elderly. (See WARNINGS.) 

In debilitated or malnourished patients, the dOSlng should also be conservative and based on a 
careful assessmerrt of renal function. 

HOW SUPPLIED 
GLUCOPHAGE• (brand of mettormin hydrochloride tablets) is supplied as round, white to off-white, 
film-coaled tablets, available in the follOwing strengths: 

500 mg Bottles of 100 NOC 0087 -6060·05 
850 mg Bottles of 100 NOC 0087-6070-0S 

GLUCOPHAGE 500 mg tablets are debossed with BMS 6060 around the periphery of the tablet on one 
side and 500 across the face of the other Side. GLUCOPHAGE 850 mg tablets are debossed with BMS 
6070 around the periphery Of the tablet on one side and 850 across the face of the Other Side. 

Storage 
Store between 15'-30" C (59'-W F). 

PATIENT INFORMATION ABOUT 
GLUCOPHAGE* <metfonnln hydrOclltoride ta111ets1 

500 mg and 850 mg 
WAIUllllG:A....a _ol_.._i!M_ &luCOClhlgo,,__..,. ·----­
dollL "'-1Y IUnc1laniag lcidnoyl .... -1D llllp ~ - - - _.. - .._, ...­
- not - ~. (s. Oalllloo - 7-11) 

01. Why do I need ID lake GLUCOPMAGE? 
Your doctor has prescribed GLUCOPHAGE (GLUE-coe-fahj) to treat your type II diabetes. This is also 
known as non-insulin-dependent diabetes mellitus (NIODM). 
02. What IS type II dlalletes? 
People with diabetes are not able to make enough insulin and/or respond normally to the insulin their 
body does make. When this happens, sugar (glucose) builds up in the blood. This can lead to serious 
medical problems including kidney damage, amputations and blindness. Diabetes is also clOSely linked 
to heart disease. The main goal of treating diabetes is to lower your blood sugar to a normal level. 
03. How IS type II diabetes usually controlled? 
High blood sugar can be lowered by diet and exercise, by a number of oral medications and by insulin 
injections. Before taking GWCOPHAGE you should first try to control your diabetes by exercise and 
weight loss. Even ~ you are taking GLUCOPHAGE, you should still exercise and follow the diet rec· 
ommended for your diabetes. 
04. Does Gl.UCOPHAG.E wortt differently from other gtucose-eontrol rnecucatlons? 
Yes it does. Until GLUCOPHAGE (metformin hydrochloride tablets) was in1roduced. all the available oral 
glucose-control medieationS weni from the same chemical group called sulfonylureas, These drugs lower 
blood sugar primarily by causing more of the body's own insulin to be released. GUJCOPHAGE lowers the 

amount of sugar 1n your blood by ~e1ptng yocr Dody respona better to 1ts own 'i1SIJ1in. ~LUCOP11AGE 
1mettonr11n hydrochlOnde tablets) does not cause your Dody to produce more 111S1Jlin. Therefore. 
GLUCOPHAGE rarely causes hypoglycemia 1low blood S1Jgar) and 1t aoesn t usually cause weight gam. 
05. What happens i1 my blood sugar is still too high? 
When blood sugar cannot be lowered enough by either GLUCOPHAGE or a sulfonylurea. !tie two med· 
1cations may be effective taken together. However. 1f you are unable to ma1nta1n your 01ooa sugar with 
diet. exercise and glucose-control medication taken orally. ttlen your doctor may prescnbe 1n1ectable 
insulin to control your diabetes. 
06. Can GLUCOPHAGE cause side effects? 
GLUCOPHAGE. like all blood-sugar lowering medications. can cause side effects in some patients. 
Most of these side effects are minor and will go away after you've taken GLUCOPHAGE for a while. 
However, there are also serious. but rare side effects related to GLUCOPHAGE (see below). 
07. What kind Of side effects can GLUCOPHAGE cause? 
If side effects occur. they usually occur during the first few weeks of therapy. They are normally 
minor ones such as diarrhea. nausea and upset stomach. Taking your GLUCOPHAGE with meals can 
help reduce these side effects. 

Although these side effects are likely to go away. call your doctor if you have severe discomfort or 
1f these effects last for more than a few weeks. Some patients may need to have their dose lowered 
or stop taking GLUCOPHAGE, either temporarily or permanently. Al1hough ttlese problems occur 1n up 
to one-third of patients when they first start taking GLUCOPHAGE. you should tell your doctor 1f the 
problems come back or start later on during !tie therapy. 

About three out of one hundred people report having a temporary unpleasant or metallic taste when 
ttley start taking GLUCOPHAGE. 

08. Are there any serious side effects that GLUCOPHAGE can cause? 
GLUCOPHAGE rarely causes serious side effects. The most senous side effect tttat GLUCOPHAGE can 
cause is called lactic acidosis. 
09. What is lactic acidosis and can it happen to me? 
Lactic acidosis is caused by a buildup of lactic acid in the blood. Lactic acidosis associated with GLUCO­
PHAGE is rare and has occurred mostly in people whose kidneys were not working nonmally. Lactic aci­
dOSis has been reported in about one in 33.000 patients taking GLUCOPHAGE over the course of a year. 
Althougl1 rare. ~ lactic acidosis does occur. it can be fatal in up to hatt the cases. 

It's also important for your liver to be working nonmally when you take GLUCOPHAGE. Your liver hetps 
remove lactic acid from your bloodstream. 

Your doctor will monitor your diabetes and may perform blood tests on you from time to time to 
make sure your kidneys and your liver are functioning normally. 

There is no evidence that GLUCOPHAGE causes harm to the kidneys or liver. 
010. Are tltere other risk facllJrs for lactlc acidosis? 
Your risk of developing lactic acidosis from taking GLUCOPHAGE is very low as long as your kidneys 
and liver are healthy. However, some factors can increase your risk because they can affect kidney 
and liver funetion. You should discuss your risk with your physician. You should not take GLU· 
COPHAGE if: 
• Yoo have chronic kidney or liver problems 
• You have congestive heart failure which is treated with medications, e.g., digoxin (Lanoxirtei or 

turosemide (Lasi~ 
• You drink aJcoho4 excessively (all the time or short· term "binge" drinking) 
• You are seriously dehydrated {have lost a large amount of body fluidS) 
• You are going to have certain x-ray procedures with injectable contrast agents 
• You are going to have surgery 
• You develop a serious condition such as a heart attack, severe infection, or a stroke 
• You are <: 80 years of age and have NOT had your kidney function tested. 
011. What are the 5Ymllllll'lll of lactic acidosis? 
Some of the symptoms indude: feeling very weak, tired or uncomfortable: unusual musde pain, 
trouble breathing, unusual or unexpected stomach discomfort. feeling cold, feeling dizzy or lighthead· 
ed. or suddenly developing a Slow or irregular healtbeat 

If you notice these symptoms, or if your medical condition has suddenly changed, stop taking 
GLUCOPHAGE and call your doctor right away. Lactic acidosis is a medical emergency tttat must be 
treated in a hOspital. 

012. What does my doctllr need Ill know Ill decrease my risk of lactic acidosis? 
TeU your doctor if you have an illness that results in severe vomiting, diarrhea and/or fever. or if your 
intake of fluids is Significantly reduced. These situations can lead to severe dehydration, and it may be 
necessary to stop taking Gl..UCOPHAGE temporarily. 

You should let your doctor know if you are going to have any surgery or specialized x-ray procedures 
that require injeetion of contrast agents. GLUCOPHAGE therapy will need to be stopped temporarily in 
such instances. 
013. can I take 6LUCOPKA6E wtlll other medications? 
Remind your doctor that you are taking GWCOPHAGE when any new drug is prescribed or a change 
is made in how you !alee a drug already prescribed. GLUCOPHAGE may interfere with tile way some 
drugs work and some drugs may interfere with the action of GLUCOPHAGE. 
014. What ff I become Pf9llll8l1t w1111e taking GLUCOPHAGF! 
Tell your doctor if you plan to become pregnant or have become pregnant As with Other oral glucose­
control medications, you should not !alee GLUCOPHAGE during pregnancy. 

lJsually your doctor will prescribe insuttn while you are pregnant. As with all medicationS. you and 
your doctor should discuss the use of GLUCOPHAGE if you are nursing a child. 
015. Are tltere other risks associa19d wtlll 6LUCOPHAGE? 
There is some evidence that any oral diabetes drug may increase the risk of heart problems. Experts 
are not sure what the real risk is for heart problems, d any, from taking oral diabetes medicine. 
016. How do I take 6LUCOPHAGE1 
Your doctor wiU tell you how many GWCOPHAGE tablets to take and hOw often. This should also be 
printed on the label Of your prescripti(ln. You will probably be started on a 10w dose of GLUCOPHAGE 
and your dosage wiH be increased gradually until your blood sugar is controlled. 

017. Wiien! can I get more Information about 6lUCOPffA6E? 
This leaflet iS a summary of the most important information abOlrt GLUCOPHAGE. If you have any ques­
tions or problems, you Should talk to your doctor or Other healthcare provider about type II diabetes as 
well as Gl..UCOPHAGE and Its Side effects. There is also a leaflet (package insert) written tor health pro.. 
fessionals that your pharmaciSt can let you read. 

Glucophage is a registered trademark of UPHA s.a. Licensed to Bristol-Myers S<iuibb company. 

Revised October 1997 60600tM-02 

+) Bristol-Myers Squibb Company 

Distributed by 
Bristol-Myers Squibb Company 

Pnnceton. NJ 08543 USA 
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Bristol-Myers Squibb Company 

PERIODIC ADVERSE DRUG EXPERIENCE REPORT 

Glucophage* Tablets 
(metformin hydrochloride) 

NDA2Q..357 

October 1, 1997 to December 31, 1997 

There were no spontaneous report(s) received by the sponsor pertaining to marketed formulations 
of metformin other than metformin hydrochloride. 
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