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p.iOA 1 ~-462 

~erck Sh111> I Dohm• Researc~ Labor1tor1e1 
01v1sfon of Herek l Cc. 
Attent1ons Gerard o. P1cot, Pti.D. 
Wt5t Point, PA 1?486 

Dear Or .. Picot: 

Please rl?ftr to your· June :4, 1')85 new ~rug app11catfon suba1tte·j u,,der 
sect1on SCS(b)(l) 0•1 the Federal food, Drug, and Colmet1c Act for Pepdd 
{famot1d1ne) Tablet~. 

We also 1cknuwledg~ receipt of your a~endme~ts dated October 3 1nd 7. 1986. 

Wt hne co11pleted t.L..: review of thh appl 1c•t1on and have concluded that 
adequate 1nfortaat1on has t>een presented to de:K>nst,.1.te that the drug h safe 
and effect1vt for use as recommended ift the f1na1 pr~nted 1abe11ng sutffl1tted 
on October 7, 1986. Accordingly, the app11cat1o" 1s approvtd. 

Pl~as• subM1t one in.rket package of the drug when 1t 1s ~v11lab~e. 

I.It reei1nd yuu tn1t you must cetnply ~Hh the requirements for ift 1pprvved NOA 
set forth under 21 CFR 314.80 and 314.81. 

If you '.ave an1 questions. please contact: 

cc: 
Or1g1nal NOA 

JIDi-110 
HFN-110/CSO 
HFN-83 
HF~-iCO/Dr. Temple 

~s. Constance Sumer Henry 
Consumer ~afety Cff1cer 
(301) •43-4730 

S1nc1rel1 yours, 

HFN-232 (w1th labeling) 
HFN-llO/CHenry/10/9/66;10/10/86;10/lQ/8~ 
sb/lv/10/86;10/10/86;10/14/36;10/14/86/ ~a•st Temple, M.D. 
R/D: NMorgenstern/10/10/86 frector 

RL1p1cky/1C/10/86;10/l4/86 Off1ce of Crug Research •nd ReY1ew 
PDeslaur~ers/10/10/86 Centtr for Drugi and S1olog1cs 
WBachrach/10/10/86 
RWolters/10/10/86;10/14/86 
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Mtl'"Ct S,_.rp 1ft<t Do• RHHrcPt ubor1teriet 
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''•1se ~•ftr to y1~r June t4, 1!85 new Jf""Qg 1p,l,c1t1oe 11ba1tt1d uRdtr 
stt:t1on 50S(b)(l) ot the Feoeral Food, e,,,g, 1Rd Cos .. ttc Act for Pepc1d 
('f&Mt.1d1ftt) Ta'3lets. 

w. a lsa act:now~ tdg~ 1 .. K.!1 pt of your 111endae~ts d1t1d August 9, S•ptta'Mr 30 
(two), Oct~ber 15 IR~ ~·~ "ovellber 7, 13, 18 lftd 22i Dac~r 13, 18 1n~ 2~. 
198~; "'"u1ry 9, 10, 14 111<' 16i Ftbruu-_y 14 aftd Z4; Mire~•, 18 (two) 1nd 27; 
Aprtl 3, ! tAd Zl; ~1 I IAd 22l August 7• ••d Sept..t>tr t~. 1986. 

Vt tirv• comp1tt1c Utt NY1ew of' t"ih app11ut1on 11 S\lbm1tted w1tt: d~1ft 
1abe1tng. Before .tt\e appHc1t1oft MY be approyed, hOM~er, 1t will w 
ntcts11ry for yi:a ta tabe1t f~~•l pr1ated 1tbtl1ng fer tht drug~ ihe l1b111"g 
1houl~ be eon11lt.nt with t~~ coftt~t of the e~clo~ed !:\Irked up draft tftrl 
showid 1ddM!i1 t~• fo1lew1Rg issue: Tllt decre1s' 1n Jru~ clearance and 
increased t.Alf-lffe with d.cre1sed renal functtoR fs ~11-dotu .. nted. Yo~r 
douge recowuiiend1t ion 11 to adjust ftr tfilh b.)• 1 ncreu1n~ t"ie d'lt f ng tntern t 
to 36-4$ boar1. t\ 11 f\Ot oby1ovs tt.~t t~1s 11 the best IHlSS1bl• response. 
i.'f., the Otte tt\at woald ~~t utc" tt,e tffl!'ct of 1 '0 119 HS dose 1~ noMNls. 
1.1., •dose rett.ct1on to io -v "°41ld a110 be p0ss1b11. ,lease •x1a1ne th1se 
11teM1Qt1wes, s1c::ulet1ni t~tlli as nt"ttSSlr)j a"d reconstGer t~• ~osfng 
rteatlB9Adatfo~. If 1od1tton11 1nfo,...tio~ t"'el1t1"g to the safety ar 
e~fttt1v~"tsi ~f this dr\IQ ~PCOC'IW!S av1111ble ~efore ~e rete1vt the t1r.1l 
urtnted l1be11ng, r1•1s1on of that 1ab~11ng .,, be req~1rtd. 



tw A4d1tfon to f1~1l pr1~ted 1abelingw we ·~u1d apprec11te 11>"' subl!itt1ftg 
eo~fts of th' 1ntrodwctory prew.otiofttl 11&ttr11l thit ycu pf'f.)F>Qlt to us• for 
t~1s product. ,,•tse subll1t otte copy to t~e Oiv1sfon of C1rt11o-Pe~t1 nrug 
Produtts inc a stcofld• a1ong w1ttt a copy of tht PtChgt 1nstrt, ii1rectlJ to; 

e1v1i10tl of ~ru~ ~<lvfrt1~1~g and La~~l1nq. ~F"N-24~ 
1(099 ,08-C4 
~600 f1shers l~n• 
Rock~1l1e, ~1ry11ftd ~0!57 

Plta~e sutm1t 111 propo'ifod Nterhls in drtft or lllJJtt·uP fortt~ !!Jot '1rtal 
pr1"t· Als&, p111se do not GSe fo.-. fl'·ZZ!l for t~1s sube1ss10A4 t~1t ~o~ 1s 
for rout,ne cse, not propo1ad SNter14ls. 

~leu! subiett twt1'ft eop1es of the pr1nt~ hbe1s and other hhtJlir19 seve" &f 
wh1ch art 1~d1y1du11l1 mobRte-d on heavy wt19ht ~per or s1~i11r IA!ttria1. 

"IH~fn 1C' days a~er t"e ~ate of thh htter, ~ou are rE(lt.drtd t.o a~"d t~e 
dppl1c1t1an 1 "otify us of yaur 1nt~nt to f~l@ 1" al'!lencment. or fellO"lf o~e of 
.;'cur ot~.ir option \1f1der ~l C" 3U. l lo. I" tt">i! ~1-isenctt of 5ucn act1ol"I FftA 
,..y tai• 1ct1oo to •1t~draw the app1ic•t1cn. 

The •1r\lg !llY not t-,8 le~111y Nrket41d 11nt11 ~u hu~ !'ee~ notif1~ 114 '.ltr1t1"9 
t~•t th~ 1ppl1c1tion is aop~ve~. 

Should yoo ~av• 1ny questi~ns. plee1e cofttaet: 

fnt:1osure 

~. Co"tt1nce Burner ~nry 
Caftsumer ~1fet~ 3ff1c~r 
Telep~one: (301) ~~J.&7'0 

?.o~~rt ~feplc, ~.o. 
01 ri!Ctt>i" 
C·'11ct of 1'-ru9 ~tstarc;h ~n,j R~~1e'ti 

Center for Orug.s and tH o 1og1 cs 
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A. Annotated Package Circula~ 



A.H.F. S. C.itt90ry: 56: 40 .. 
'1SO I lab 1 ~u PEPC 10 xxxn .. 

(f.m)tidine 1 MSO) 

.. 
PEPCID 

(fdmOtidine, ~O) 

OESCR1PTIOH
1 

The active ingredient in TablPlS PEPClO* 

MSO), is a histamine H
2 

receptor antagonist. 

F.-rcitidine is 3-(((2- ((aninoiminonwtnyl) 

(F..ootidine, 

.-ni no]-4-th i azoyl J methyl J th i o]~-(df'lli nosu l fony 1) 

-propanimidamide. 

The efllliricdl fonTlJla of f~notidine is 

c
8
H15N7o2s3 and its lllllecular weight is 

337.43. Its structural fonl'lJ1a is: 

f.mltidine is a white to pale yellow crystal llne c~und 

~hat is free~y sc.1luble in glacial ace+.ic acid, sllyhtly 

:;oJuble in rneth,,nol, •1ery slightly soluble in water, an<I 

practic-~lly insolu~le in t.thano1. 

Each t.itilet for oral ,1c.TI1ir1:Hration contains either 20 mg 

or 40 l!l;l of fdlmti1i11e and the following inactive 

ingredients: hydroxypropyl cellulose, hydroxypropyl 

metnylcellulose, iron stearate, 

microcrystalline cellulose, pregelatinized starch, talc, 

* Tr.sdemark ilf MERCK & CO., lirle. 
CopyrightC ME~CK & CO., INC. 
All rights reserved. 

1. Chemistry, l\!r.uhctur\ng 
.ino CQn tr.:> 1 s 

rt ( tell l (. ll. l. 
Item Ill. A. 8. 

00002 

Vo L l. l , p .. 25 
Yo 1 • 1. 2, p. 08 

- All annoutions wlll have two 
reftrencl!s. The fl rst referenc" 1s to 
ttem Il-Sl.l11Mry of Appllc.tion contained 
in thl s vol lll'I!. The page n11:0er 
indkates where a brief descr1ption can 
!>t found. Tht ~econd reference is to a 
specif\c techn1c.Al section and ghas tt'ie 
vol~ and paQt .ill'l'b!?r where a detail~ 
descript;on can be found. 



- 2 -.. 
PEPCID 

,F.-:>tldine, P1SO) 

C:LlH!CAL PHARl'ACOLOGY 

GI Effects: PE?tlD \s a coq>etitiue inhibitor of 

hist.nine 
2 

'rt --r~ceptors. The prinwry 
:z 

important ph4rmacologic activity of 

PEPCUI is irih·ibHion of ga>tric secretion. Both 

the acid c:oncentrat1on c.nd vol1.1ne of gastric 

secretlon ar·e suppressi!d by PEPClO, 
1 

while 

changes in pepsin secretion are proport i ona 1 to 

.. 
vo 11.me output. 

ln both normal volunteers and hypersecret.ors, 

PEptlD inhibited bual) 
I 1 

nocturnal • 

.... 
daytime gas trtc. secret ion,•,, 

• ••••• pen t.agas tr l n 

After oral cttini n i strat ion, the 

anti secretory effect occurred 

hour· 
3 

'
4

' 
5

' 
7 

• the maxinun 

dose~ependent, occurring within 

h '· •• 6 ours. Duration of 

as .ell 

onset of 

wi th1 n 

effect 

one to 

inhibit ion 

secret ion was 10 to 12 hours. 
1

' 
7 

and 

as 

the 

one 

WclS 

three 

vf 

After 

intravenous a<tninistration, the max1rrun ~ffect was 

dChie\<ef'S witl.in 30 minu+,es.' Single oral 

).1•.J./ 

doses of 2G and 40 mg inhibited basal .... noctur:'l.il 

acid secr~tion ~n all sut,jects; mean ~1astric acid 

secretion was inhibited by 86S and 94%, 

respect\vely, for a period of .it lea.-.t 10 

• 
hours. Shnilar doses given in the morning 

2. Preclinical Pharmacology 
Item I I. D. 2 . 
lt• IV. A. l. 

3. Ryln Study No. 8 
I ti!lfl I I. 0. 4. 
l tern v 11. F. 1. a. ;; • 

4. Smith Study No. 2 
Item I I. 0. ii. 
Item VII. F. 1. a. ;;. 

5. Ryan Study No. 7 
Item 11. D. 4. 
Item VII. F. 1. a. !i. 

6. f'kCallilll Study No. 3 
Item U. D. 4. 
Item VII. f. 1. a. ti. 

7. Cohen Study No. 5 
ltdfl IL D. 4. 
Item Vtl. F. 1. a. 11. 

8. H~nt Study Ii(.. i25 
I tern l I. D. 4 • 
Item Vll. F. 1. a. ii. 

Vo i. 1. 1 • 0 . 2'9 
Vo 1. 1. 3 , p. 0 1 

Vol. 1. 1, p. 89 
Vol. 1.32, p. 1819 

Vo 1. 1. 1, p. 81 
Vol. 1.31, p. 15i8 

Yo 1 • 1 • 1, p. 88 
Vo L 1 • 32, p. I 7 48 

Vol. 1. 1, p. 87 
Vol. i .Jl, p. 1S83 

Vo 1. i. 1 , p. 88 
Vol. 1.32, p. 1668 

Vo 1. 1. 1 , p. 89 
Vol. 1.32, p. 1917 



- l ' 
"' PEPClO 

(f.n>t.idint, MSO) 

CllHlCAL PHARl'\ACOLOGY (cont'd) 

subjects., with mean suppress ion ot 76~ and 84, 

respectively, 3 to 5 hours after drug, and of 25t. and 

3°'-, respectively, 8 to 10 hours after cru~; however, 

in sane subjects 111no rec~ i ve-a the 20 n~ dose, the 

clnt; se·:r" :.or:J &ffect was diS!ili)dteC ea,..lier, ~' t!'t 111 

6-6 hours. • ':"h1er'1 w.as 00 Cl,m,il4t1V1t efft-ct with 

rl'peated doses. 10 The b.ts.tl ~tl.lrn.al 

intr<\gutr\c pH "'u raised by eve·ning doses of 20 and 

40 ~ of PEPClO to mean values of 5.U lnd 6.•. 
. l " 11. respective y. · When PEPClO was given ;n 

the roorniny, the~ daytime intercigestive ?ti at 3 

.£mi u hours ofter ZO or 40 mg of PEPClO '-'"S raised to 

at®t s.o.•· 11 

fasting or postpra.ndia1 sertn 96strin levels may be 

.1 ightly elevated during periods of drug 

al\t; secretof')' d.r1d with chronic 

therapy, an 1ncrease in gastric l:i.>cterial flv""a may 

14 
occur. Gastric ~tying and e~\)t:rine 

19 
p4ncreat1c function ar~ not affe<'.ted by PEPCIO. 

9. Ryan Study No. 6 
l tem I I. 0. 4. Vol. 1.l, J.l. ~ 
lien VII. F. 1. a. ii. Vol. l.32, i). 1819 

10. Ryan Study No. 7 
Item 11. O. 4. Vol. 1.1,p.88 
lt• VII. F. l. a. ii. Vol. 1.32, p. l748 

11. Smith Study No. 51 
ltftll I I. 0. 4. Vol. 1.1,p.89 
ltem VII. F. l. a. ii. Vol. 1.33, p. 1915 

12. Z i nny Study Ho. 
I tem ! 1. D. 4. Vol. 1.1.p.91 
Item Vl I. F. l. a. L Vol. l.30, p. 1050 

13. Smith Study Ho. 2 
Item II. D. 4, Vol. 1.1, p. 8i 
Item VII. f. 1. a. ;; . Vol. 1.31, p. lS18 

14. Cattau Study Ne. 12 
ltC!!I IL 0. 4. Vol. l. 1, p. 92 
lterti Vl I. F. 1. a. iii. Vol. 1.33. p, 2101 

. 15. Redinger Study No • 61 
Item 1 l. 0. 4. Vol. 1. 1. p. gz 
Item Vll. F. 1. .l. HL Vol. 1.33, p. 20Jj 



- " -"' PEt'CID 
(Fa>tidine, fl!SO) 

Q.!!!!!:_ tffects: s .. ·~temic. phumacologic eff<!cts "' 

PEPi:lO in the CHS, cardiovascallar, rr:spiratory or 

f!ndocrine systems have not been found ~o 

d t 
16,22,28 a e. Serwn lev~ls do 

net rise after \ntravenous bolus doses of 20 mg 

PEPCl0 17 and ;·10 ant\androgen\c effects have been 

detected. 19
'
19 

Phann.icokinetir:_! 

PEPClO is inc~letely absorbed. 17
' 

21 The 

bio.ivai1abi1ity of oral doses is 40-4SS. 11 

Bi0.t.vailat>ility may be slightly increased by food, or 

slightly decreased by antacids; 
10 

however, these 

effects are of no ~lini~l consequence. PEPClD 

undergoes minimal first-pass metc1bo l ism. 21 

After o.·al doses, peak pl.:.sma levels occur in 1-3 

.. ~ .. 11,21,22 • .-...,rs. levels after 

llW.lltiple doses ant similar to tho~• after single 

d 
:u,2' oses. f\fteen t.o ~ of PEPCID in 

l · t · bound • 2 ' p asms 1 s pro e1n PEPClO has an 

elimination hatf-llfe of Z.S-3.S 

PEPClO \s eliminated by 

renal (6S-70ft) 11 •t<lbol ic (30-35S) 

RtMl is 250~50 

ml/min., some tubular 

excretion. 11 'u,aa 

16. S~rivastava Study No. 31 
lt• 11. D. 4. 
Item VII. F. 1. a. iti. 

17. Willians Study No. 42 
Item 11. o. 3. 

Item V. "· 12. 

18. Jensen Study No. 6 
1 tem l l. O. 4. 
Item VII. F. 2. a, iii. 

19. Cohen Study No. 41 
Item I l. 0. 4. 
Item VII. F. 2. •· iii. 

20. Kann Study No. 47 
lt(:lll 11. o. 3. 
I tern V. M. 24. 

Zl .. ~ot.nwnsch Study No. 40 
I ten; 11. 0. 3. 
Item v. i.. 19. 

22. Zinny Study No. 
item 11. D. J. 
ltaa v. "· 20. 

Z3. Oe Schepper Stucy No. 748 
ltem II. 0. 3. 
!tern v. "!. 15. 

24. Lin ~ORL Study 
Item 11. D. 3. 
Item V. "!. 21. 

25. Milli.-t1'$ Study No. 48 
Item 11. 0. 3. 
Item V • fll. 25 • 
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Vo 1. l. 1 , p • 91 
Vol. 1.3l, p. 219: 

Yo I. L 1 , p . SZ 
Vol. 1.22, p. 259 

Vol. 1.1, p. t27 
Vol. 1.39, p. 402t 

Vol. 1.1, p. 129 
Vol, 1.381 p. 4 llt 

Vo 1 • 1 • 1 , p. 76 
Vol. 1.25, p. 131t 

Vo 1. 1. 1 , p. 64 
Vol. l .23, p. 176 · 

Vol. 1.1, p. 6'/ 
Vol. 1.24, p. 843 

Vol. 1.1, SI· 54 
Yo 1. 1.22, !). 388 

Vol. 1. 1, p. 72 
Vol. 1.24, p. 959 

Vo 1. 1. 1 , p. 70 
Vol. 1.25, p. 1400 
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PEPClO 

(f.m>tidine, ..SO) 

Ph~nnacokinetics (cont'd) 

Twenty-five to JCS of an oral dose and 65-7~ of 

an intravenous dl.lst are recovered in he urine 

clS unc!wnged The only 

me tabo 1 \ te ident i fled In rnan is the 

. ' :z• S--0x1ae. There is a close relationship 

between cre~tinine clearance values and the 

elimination half-llfe o f PEPC 1D.
:Z9,JO 

In 

patients "1th seliere renal insufficiency, i.e., 

creat.inine clearance less than 10 ml/min., 

PEPClD ellminuion half-lives rnay exceed 20 

hours and acj us tment of dosing \ nterva 1 s may be 

necessary :a (see PRECAUT IOHS, DOSAGE ANO 

AOHUHSTRATION) In elderly patients, there are 

no clinic.illy sign\fic.1nt age-re·1"1ted changes in 

the phannacokinetics of PEPClO. 30 

26. 

27. 

28. 

29. 

30. 

00000 

Willi.-ns Study No. 42 
1 tem l l. 0. 3 • Vol. 1. 1, p. si 
Iteni V. M 12. Vol. 1.Z2, p. 259 

Ro~nsch Study No. 40 
I tm I I. !l . 3 . Vol. 1.1, p. 64 
Item V .... 19. Vol. 1.23, p. 776 

Y.wnada Y~nouchi Study 
Jta11 II. D. 3. Vol. 1. 1, p. 67 
Item Y. M. 8 Vol. l.22, p. 218 

Abrah"n Study t40. 404 
lte.'11 I I. 0. 3. VoL 1.1,p.5.8 
Item v. M. 17 Vol. 1.ZJ, p. 639 

"'4rt in Study No. 744 
1 tern I I. D. 3 . Vol. 1. 1, p. 78 
Item V. M. 16 Vol. 1.Z3, p. 450· 
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PEPCID 

(F.imot idine, PtS.O) 

Oucodeiw 1 U leer 

In :t; U.S. •lUcenter, double-blind st.udy
11 in 

outp.atitnU 111ith endoscoplully conflmied duodenal 

u leer. PCPC 10 'hflA ~· 140 mg h. s. 111as ca!1)1red to 

placebo. As shown 111 the table below, llllSt padents 

treated 111ith PEPCID were healed by week P. 

OUtpat ier. !.s with endoscopiCA11y confirmed hHled 
ulcers 

PE?CIO Placebo 
40 mg h.s. h.s. 

(N • 89) (N a 97) 

WHk Z •32 ' 17' 
Week 4 *10 i 31 " 

• Hat isl i CA lly s i gnif 1c.tnt ty different th4tr1 
placebo (p < 0.001) 

Patients not healed by Week 4 were continu~ in the 

"'"' tt2 I{ U!- 0 f 
study. By Week 8, theAhealing ~111as 8~ for patients 

on therapy with PEPCID versus 45S for patients on 

placebo. 
i~tl,;1t.~ 

The MW. of ulcer healing with PEPCID was 
tc.11.<'.'"h-

significantly higher than,J>lacebo at each time point based 

on proportion of endoscopic.illy confirmed healed ulcers. 

In this study, ti• to rel\tf of daytime and nocturnal 

pain was signific.ntly shorter for patients on PEPCID than 

li. U.S. Ai:llticenter Tr;a1 
vs. Pl•cebo Acute Ph.ise 
Item II. 0. 4. 
lt.9 Yll. F. 2. a. L 

for patients on placebo; patitnts on PEPCID also took less 

ant.lei.'.! than the pat\ents on placebo,. bv t OJ.. d1.ffeye.1tc.c. 

"1 <:) 11.t t· cl#'J1,tJR.4j' 1k€ J. rt;(!~ I' 

UUVVI 

Yo 1. l • 1 , p. 96 
Yol. 1.35, p. 2922 
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PEPCfO 

(f..:it.idine, ~O) 

b,Q.~.::I~rm Kainten.ince Treatment of Ouooenal 

The eff1cacy of a C:oBge regimen of PEPCIO, 20 

mg h.s. in the prevention of duodcrn.il ulcer 

recurrence was c~red to placebo h.s. 

U.S. double--Olind, multicenter 12 study 

in a 

of 

~tients with endoscopically confirmed heale<! 

duoJenal ulr.ers. Foll°"ing 6 ~nths of t~erapy, 

PEPCJ.; '.la~ significantly roore effE:ctivtt 

(p < 0.01) than placebo i~ preventing ulcer 

recurrence. Of the 4~ patients :mo ~leted 11p 

to 24 weeks of therapy with PEPC ID 20 mg h. s., 

2.2% of patients on PEPClD e~perienced ulcer 

recurrence, as c<JT1)dred to 55~ of &2 patients on 

~· 

32. u.s. !llulticenter Trial 
vs. Pltc2bc 
Kaintenance Phase 
It• 1 I. 0. 4. 
Item 'fll. F. 2. a. L 

00008 

Vol. 1.1, p. 108 
vol. l.35, p. 2'i23 
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PEPCIO 

(t=.n>tidine. ~O) 

Gastric Ulc11· 

In an i nter~t iol'ltl l doub 1e-L 1i1ld IR.I 1 ti center, 

stuct/
1 

in patients with endoscopically 

confirmed ~· tleAiga gastric ulcers, PEPCIO, 

40 mg h.s., was Cooi>dred to placebo h.s. As 

;,.,_' ; Jc" 1"<2-­
ill us tr.i ted in t!l~ t.c.blt bel~, the ~ of 

ulter holing with P~PClO w<s stat\st\ca\ly 

signifie.antl) different than placebo, after 4 

weeks to 8 weeks of therapy, bastK1 on propor\. ion 

of el\doscopically confif"m!d healed ulcers. 

week 4 
Week 6 
~k 8 

Patients with endoscupically 
confinned healed ulc2rs 

PEPCID Pl•ce~ 
40 ~ h.s. h.s. 
(N = 149) (N • 145) 

•47 s 31 s 
•65 ' 4(i ,. 

*80 s 54 s 

* s~tistically sign1ficantly different th.ln 
placebo (p < 0.01) 

In this ~ tudy, re Ii ef of dayt ilflt and n; ght time 

pain w.is quicker for patients on therapy w;th 

PEPCIO than for patients on placebo; patients on 

therapy with PEPClO also tOll~ ant.ac\ds 

significantly less frequently than the patients 

on plac:?t>o1 t;11-t ;ft-~t. J..,°,fftntt.•e '""' ..< ·i "'" r 
c ~ri,,, Jt.e£<.( ;x~;c "'' nr fu { . 

33. International ~lticenter 
Tr\al ~s. Placebo 
lt• II. O. 4. 
tt""' v 11. F . 2 • a. • i L 

00004 

Vo~ • 1. l • p. 117 
vol. 1.37. p. 36 l!i 
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-. -• 
:-::~10 

(F~tidlna, r!SO) 

tn w\UI 

andl>cri pe '...!'AQPd, PEPC!D 

Inhibited g.utrlc -lcid se.:r•tion .u'4 ccntrol IN 

160 mg •i 611 ~\nt.l\nt'I! b-4s.tl .i:.cld s1cr11.\01, 

btlcw 10 mt1~/hr.; inlt\.&I dN~~ ·.;,,·11 ti .. r,titJ to 

the lndiwidu•I ~litnl nnd .lnd subuqu1ilt. 

1>-4t.luu. PfPClO wu .._I\ t.oler.iled .it tllau 

high drJse ltv•ls fer prolonged period$ (grut.er 

of gyr.!CUll.ist \ 1, i ncru.nd pro I .ict in l t"t ! s, or 

impcltnce. 

3-4. 

35. 

Jtns111 ~tlldy lfa, 6 

ltill tl. (I. '· Vol. l. 1, p. \.21 
ttn Vil. F. Z. •• I Ii. val. l.38, p. 4028 

C.Ohtn S ll.l(ly lio. 41 
ltan t l. D. 4. Vol. 1. 1, p. 129 
ttea Vil. F. Z. "· :ii. vol. 1.38, Ii· <4136 
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PEPCID 

(f.-rotidi~, MO) 

PEPClO is indicated in: 

:.a. a 1 
I. Treatment of 1cute duodenal ulcer. 

!'lost patients he•I wHhir. 4 wedcs; there is 

r.-rc.?ly re.tson to use PEPCIO at ful 1 dosage for 

longer than 8 weeks. 

2. Prophylactic use in duoc:ienal ulce~ 

. •• :1• disease • 

40 •1 
ulcer. ' 

P\:>st patients heal ~i~hin 8 weeks. 

ciaAQitiiaA' (et-. Zo1Hnger-€1Hson 

36. U.S. l\Jlticenter Trial 
YS. Pl'Cebo 
Acut.a Ph.lse 
Itan II. D. 4 
Itam VII. F. z. a. i. 

00011 

Vo I. 1. 1 • p . 96 
Vol. 1.:15, p. 2922 

37. lntPrnational "'-ilticenter 
Trial ~s. R.tnitidine 
Ihm II. D. 4. 
Item VIl. f. 2. •· i. 

38. U.S. Multicenter Trial 
vs. Pla~bo ~~;nlenance 
Pfh.se 
It• 11. o. 4. 
Itaa Vll. f. 2. a. i. 

39. Internati0"411 lltultlcenter 
Trial vs. Placebo 
Iten II. O. 4. 
Item VII. f. Z. a. L 

40. International 11ulticenter 
Trial vs. Placebo 
Item II. 0. 4. 
Item VII. f. 2. a. ii. 

41. Y.-nanouchi ""lticen~er 
Trial vs. Ciefar"41t~ 
Item I 1. 0 • 4 • 
Item VII. f. 2. a. ii. 

4Z. Jensen Study No. 6 
ltern IL 0. 4. 
item V I I. F • 2 • 4. i i i. 

43. C-Ohen Study Mo. 41 
Item IL O. 4. 
Item VII. F. 2. a. iii. 

Vol. 1.1, p. 102 
Vol. 1.36, p. 3282 

Vol. 1. l, p. 108 
Vol. 1.35, p. 2923 

Vol. 1.?, p. 113 
Vol. 1.36, p. 3475 

Vol. 1.1, p. 117 
Vol. 1.37, p. 3615 

Vol. 1. I, p. 123 
Vol. 1.3~ :>. 3774 

Vol. 1.1, p. 127 
Vol • 1. 38, p. 4028 

Vol. l.1, p. 129 
Vol. 1.3 .. , p. 4136 
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PEPClD 

(F..rotidine, f'llSO) 

CJHTRAINOlCAT IONS 

Hypersensitivity to any c~nent of this 

medical ion. 

PRECAUTIONS 

General 

S~tanatic re<pon~e to therapy with PEPCID 

does not pr2clude the presence of gastric 

Patients with s~~ere Renal lnsufficiency 

Dosing intervals m.i)' need to be prolo'lged in 

patients with severe renal insufficiency 

(creatinine cleardnce < 10 mUmin) to cldjust 44. Abrahclfll Study No. 404 
ltena CI. D. 3. Vol. l.l, p. S8 

for the lonlJer elimination h.ilf-life of lti>A! I · "· \1. Vol. 1.23, p. 639 

f.m:itidine • .., (Sef' CLINICAL PHARMACOLOGY 45. Jensen Study No. 6 
ltem 11. O. 4. \101. 1. 1, p. 127 

and DOSAGE AHO AO~lMlSTAATtCN). However, no tter:i Vll. F. Z. a. iii. Vol. l. 38, p. 4028 

drug-relateiS tcxicity has been found ~ith high 

. " f . . 4 t pldsma concentr~t1ons OT ~t1d1ne. 



.. 
PEPr.10 

(F.m>t '.diM, "SO) 

Drug IntEraction~ 

No drug intlractlons have be.?n identif\~. 

Studies with farootidine in rnan, in anima"1 

no significant interference with 

di srJOs it ion of c001)0unds met.ibo 1 i zed by the 

h•ipat i c mi crosana 1 enl)'mes. e.g., cytochrane 

P450 system. CClll>Ounds tested in man have 

. 1 f . ,. heo 11· ... inc uded w.lr ar1n, t phy tne, 

h . •O d' •i. I . '52 p enyto1n, 1azei)¥., am oopyr1ne 

nd 
, . S2 l~ . a ant1pyr1ne. .. .... ~Janine green as an 

index of hepatic blood flow and/or hepotic druy 

extraction has been tested and no significant 

•O effects have been found. 

46. 

47. 

4q_ 

49. 

50. 

51. 

52. 
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Precl inic.il Phannaco 109}' 
Itena I I 0. 2. Vol. 1. 1, p. 33 
I ten l v • o • z . (19) VoL 1.5, p. 1232 

Pree 1 i :i i ca 1 Ph.eormaCQ 1 ogy 
Iten 11 0. 2. Yol. 1. 1; p. l3 
Item IV 0. 2. (20) Vol. 1.5, p. 1257 

Ryan Study No. 53 
Item 1I 0. 3. Vol. 1.1,p.C4 
i tern 111 L ~ . 1. a. l II, Vol. '.34, p. 2725 

Willi.ar"l\'S Study No. 40 
Item 11 0. 3. Vol. 1.1,p.82 
Item Vil. F. 1. a. h. "lot • 1.34, p. Z37S 

Willi.-ns Study No. 55 
ttem II o. 3. Vol. l. 1, p. 83 
Item VII. F. 1. a. iv. Vol. 1.3~. p. 2472 

Zinny Study No. ~ 
Itaa 11 O. 3. Vol. l.1, p. 81 
!tcm VII. F. 1. a. iv. Vol. t.33, p. 2284 

lan'1llolr• Study No. 690 
Item 11 o. 3. Vol. 1.1,p.80 
Item V!l. F. 1. a. iv. Vol. 1.33, I). 2201 
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PEPCIO 

(F.-motidine, fllSO} 

C.trc i riogenes i ~, ~Jtagenes .ih_ l"P! i l'lnPnt of _Fe rt ijfu 

ln a 106 wek studyu in rats al'ld a 92 week 

study"' in mice given oral doses of up to 2000 

~/kg/d.ty (approxim.itely 2500 times the m.uinun 

reccmnended hl.J'l\an dose), there w.ts no ev i de nee of 

carcinvgenic potential for PEPCIO. 

Fcl'llJtidine was negative in the microbial lllJtagen 

test (Ames test) using Salroonel la typhifl'l!ri1.1n and 

Escherichia co 1 i with or without rat 1 i ver enl)'me 

activation at concentraticins up to 10,000 

55 
n·1q;/i) 1 ate. In in vivo studies 

~th. 
in micex cl 

micronucleus test 
5

• clod a chrcroosanal 

a.be 
. 57 

rrat1on test , no evidence of a mutagPnic 

effect w.iS obser~.~-

ln studies with rats given oral doses 
58 Of up 

to 2000 mg/kg/day intr.svenous doses 
5• 

Of or up 

to 200 mg/kg/day (approx inllte ly 2500 clnd 250 times 

the ma.xinun reccmnended hiinan dose, respecti•ely), 

fertility and reproductive performance were not 

affected. 

53. 

54. 

55. 

~. 

57. 

58. 

59. 
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Prec1 ,iiul Toxicology 
1 tem I I. 0. 2. "Jal. 1.1,r>. 41 
Item !V. 0. 6. ( 3). Vol. l.19, p. 6510 

Precl iniul Toxicology 
Item I I. o. 2. Vol. 1.1,p.41 
Item IV. 0. 6. ( 2). Vol. 1.13,p.6113 

Preclinical Toxicology 
Item II. 0. 2. Vol. 1.1,p.40 
ltMI IV. 0. 5. ( l). Vol. 1.17. p. 5817 

Preclinical Toxicology 
Item I I. 0. 2. Vol. 1.1,p.40 
Item IV. 0. S. ( 12). Vol. 1. 17. p. 5972 

Preclinical Toxicology 
Item I I. O. 2. Vol. 1. 1, p. 40 
Item IV. il. s. ( 13). Vol. 1.17, p. 5985 

Precli n i ca 1 Toxicology 
Item II. 0. 2. Vol. 1. I, p. 37 
Item IV. 0. 4. ( 11). Vol. 1. IS, p. 4997 

' . ec 1 i n i ca 1 Toxicology 
Item II. 0. z. Vol. 1. 1, p. 38 
Item IV. 0. 4. (12). Vol. 1. lb, p, 5266 
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PEPCiO 

(farmtidine, ..so; 

Reproductive stud\es have been performed in 

rats • 0
,•

1 
and rabbits -~··· at oral 

doses of up to 2000 dnd 500 mg/kg/day, rG?spectively 

(approidmately 2500 and 625 times tho maxinun 

recarrnended h~n dose, re~pectively), and n~ve 

revealed nc evidence of i•ired fertiHty or harm 

to the fetus due to PEPCIO. There are, howeve.r, no 

adequate or well-controlled studies in pr1!9nant 

wanen. 

Because animal reproductive studies are not always 

predictive of huna.n response., this drug should be 

us@d during pregnancy only if clearly neE>ded. 

Nursing Mothers 

Studies performed in lactating rats have shown that 

f~tidine is secreted in breast milk. u It is 

not known wheth~r th\ s drug is secreted in h11nan 

milk. Because many drugs are secreted in hi.nan milk 

and because of the potential for serious advers~ 

reactions in nursing infants fran PEPCIO, a decision 

should be made whether to discontinue nursing or 

discontinue the drug, taking into account the 

i~runce of the drug to the 111>ther. 

bO. Pree i i n 1 c.i 1 Toxicology 
ltM 11. 0. z. 
Item IV. 0. 4. ( 1) • 

61. P~ci inical Toxicology 
ltaa I I. 0 • 2. 
ltm IV. 0. 4. (2). 

62. Precl inica~ T llld co 1 ogy 
Item I I. 0. 2. 
lha IV. O. ~. (5). 

63. P~c1 inical Toxicology 
Item II. D. 2. 
It• IV. C. 4. (6). 

64. Preclinical Toxicology 
T tern 11. 0. 2. 
item l V. 0. 2. ( 15). 
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Vol. 1.l,p.37 
·~ol. 1. 12, p. 4106 

Vol. 1.1,p.38 
Vol. 1.13, p. 4144 

Vol. 1. 1, p. 38 
Vol. 1. 14, p. 4t'7t 

Vol. 1. 1, p. 38 
Vol. l.15, p. 4153 

VOL 1. 1 , p. 33 
Vol. 1.5, p. 1187 
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PEPCIO 

( F.irnot id i ne. "'50) 

Pediatric Use 

Safety clnd effectiveness in children t'a"e not 

b~n established. 

use in EldPrly Patients 

NO dosage idjustment is required based on 

·~ .ige (see CLINICAL PHARMACOLOGY. 

Phannacokinetics}. 

AD\IERSE REACT IONS 
6 6 

PEPCHl h usually well tolerated; most adverse 

react ions have been rni Id and transient. The 

adverse re4ctions listed below have been 

reported during danest\c and international 

cliniccll trials in 2089 patients. In those 

control led clinical tri.ils in ~hi ch PEPCID was 

C()J1)clred to placebo, the e1i111111al4 incidence of 

adverse experiences in the group which received 

<n-tr1~ 
PEPCID)r 40 mg at bedtime~ was similar tu f\ the 

p I acebo group. No antiandrogenic or other 

cldverse honn:>ncll effects have been observed. 

ih~ following adv~rse reactions 

.fa &1-'C._y i.-i /U-' •re.. 
reported a~ • 111a\e o gre•tar 

have been 
o~ 

th.in 1i i.A. 

p.atients on therapy with PEPCHi in controlled 

cl lnical tl'lals, and may be causally related to 

the drug: headache (4.~), dizziness (1. 1%), 

constipation (1.Z%) clnd diarrhea {I.~). 

65. Martin Study No. 744 
l tern l l. 0. 3. 
I tern v 11. F • 1. a . i. 

66. Safety Sllmldry 
Item I I. D. 4. 
Item VII. C. 2. 

vvvi.~ 

Vol. 1. 1. p. 78 
Vo 1. 1. 31 , p. 1228 

Vo 1. 1. I , p. 131 
Vol. 1.27, p. 2i8 
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Pt:;PCIO 

(F.im>t1d~ne. "50) 

ADVERSE REACTIONS (cont'd) 

Other reactions have been reported in cl\ni~l trials 

but occurrea und.er c i rci.ns t.rnces where a causa 1 

,.elo.tionship c.ould not be est.ibl ished. Howe~er, in 

these ,·arely reported events, that possibility c.innot 

be exc 1 uded. Therefore, these observations c.re 

listed to serve as alerting infunnatiun to physicians. 

!_k>dy as a 11\ole: fever, c.sthenia, fatigue 

Ga.strointesU!l.!l.: nausea, VCll'llting, abdaninal 

discatfort, anorexia, d,..1 nDuth 

Hypersens1tiv1ty: orbital edema 

Mus~uloskeletal: mu~culoskeletal pain, arthralgia 

~s System/Psychiatric: !l<!rcsth~sias; psychic 

disturbances including depression, anxiety, decreased 

libido; insannia, sarriolence 

Respir~~: bronchos~Slll 

Skln: alopecia, acne, pruritus, rash, dry skin, 

flushing 

~al Senses: t) nn i tus, taste disorder 
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PEPCID 

(F.m>tidint, MSO) 

There Is no u.perience to d.ate 111ith delit>->rc1te 

overdosage. Doses of up to 640 mg/day have been 

to p.itients p.ttho log i C-l l 

hypersecretory conditions 11.ith 110 se.-ious 

.idverse effects • 
1 In the event of 

overdos.tge, treatment should be S)'Tllltcrna tic and 

supportive. Unabsorbed materi.al should be 

removed fra11 the gastrointestinal tr~ct, the 

patient should be rooni tored, and sooporti ve 

ther~py should be ~loyed. 

The oral Ul of f.-ootidine in male and 
50 

fem.ile rats and mice was greater th.an 3000 

•• ~/kg. 

Uuodenal ulcer 

f(..:.311"-'f' 
~·~·~: The reconmended adult oral dosage 

Htf' ae•• eweeeMll tt..._. is 40 mg once a d4y 

at ~till'l?. Treatment should be given for 4-8 

~eks, but the duration of treatment may ht\ 

shortened if heal i ng un be dOcl.JTlen ted. 

Hea 1 i ng occurs within 4 weeks in IOOS t cases .,... 

67. Jensen ~itudy No. 6 
Itf:m ll. O. 4. 
Item YI l. F. (:. a. i i L 

68. i-'recl inical Toxicology 
Item 11. 0. 2. 
ltan IV. A. 3. b. i. 

0001e 

Vol. l. 1, p. l:i:7 
lfol. 1.33, p. ~28 

Vol. 1. 1, p. 34 
Vo1. 1.3, p. 38 

69. OC\sage and Acininistration 
s ill'll\a ry 
!tem 11. 0. 4. Vol. 1. 1, p. 86 
Item Vll. 8. 2. Vol. 1.27, p. 32 
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PEPClO 

(F.-ootidine, "50) 

recurrence ef dwedaA•I wl~, i\ is 

rtK"PP9odad ilut tberapy wi tb PiPClC be 

'"At i mJed ..,i.t,a a dose of 20 mg once a day at 

bedtime~ 1'.~ Vt.LC11111H•~ · 

ieili9A G.astric Ulcer 

flt,..,f/r1.J; 
Ani1U nacaek· The recannended adult oral dosage 

nY~ be 'b~e~ If huling can~ doc1.111ented. 

0001q 
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P~PC109 
O:inl>tidine, "50) 

- 19 -

patient. The recomnended adult oral start\ng dose ~ 

sane pot i en ts, a ht gher starting dose may be required. 

Doses should be adJusted to individual patient needs and 

should continue as long as clinically indicated. Doses 

up to 160 mg q6h ha\·e been aclnin\stered to sane p.atlents. 

. •? F . 10 
Concan1tant Use~ Antac1ds 

Antacids may be given concanitantly if needed. 

Dosage Adjustment for Patients with Severe 

Renal Insufficiency 

In i)<ltients with severe renal insufficiency, i.e., with 

a creatinine clearance less than 10 ml/m)n., the 

elimination half-life of PEPCIO may exceed 20 hours, 

re.Ching approximately 24 hours in anurtc 

. 11 
p.at1ents. Although no relationship of idverse 

effects to high plasma levals has been est.dbl ished, to 

avoid eAcess accllll!lation of the drug, t,,. dos\ng 

intern\ of PEPCIO may be prolonged to 36-48 hours as 

indiCclted by the pattent•s cllnical response. 
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Name of Drug: Pep~id (famotidint.) 

Sponsor: Merck Sharp & Dahme Research Laboratories 

Formulation: Tablets 20 mg and 40 mg. 

Route of Administration: Oral 

Proposed Clinical Use: TredtJ!lent or pt:ptic ulcer disease, 

Pharmacological Clas~ H2-b1cckcr. 

Date of Submission: June 24, i985 

Material Submitted for Clinical Review: 

Volume 1 . 1 : 
Volumes 1.27-1.38: 
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Suf'1Tlary uf ~1inica1 reports 
Full clinical reports 
Ca~e report forms on microfiche 

Date Review Complet~d: ti Decemher 1985. 

Reviewer: William H. ~achrach, M.D. 

I. Background/Rat_ionale: Famotidine, 3-[[[2-[(amino-iminomethyl) .:JminoJ 
4-thiazolyl] methylTthioJ-M-1 aminosul fonyl )-propdnimidJmidet with the 
following structural formula 
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i~ a l~ng-acting H2-hlocker dev~loped by Yamano~ct i PharmaceuticJl 
Company. i...td., and licensed to Merck & Company, Inc. for distribution 
outside of Japan. 

H2-blockers inhibit gastric acid secretion an~. primarily by this 
action. accelerate healing of peptic ul:ers. Two H2-blockers have been 
approved for marketing in the U.S., the first cimetidine, the ~2cond 
ranitidine. The use of H2-blockers in patients with peptic ulcer 
disease has resulted ir1 decrease1 patient morbidity and, acco:--ding to soi e 
reports, in the need for elective operations, but the incidence of surgery 
for complications has not diminishec. 

Famotidine has been shown in animal and human studies to intii1~it nasal and 
stimulated gastric acid secretion. Based on these data. doses of 
famotidine have been selectea for the evaluation of its effectiveness and 
safety in patients with peptic ulcer disease. Because of its long 
duration of action, it is expected that a once-a-day bedtim~ regimen w;11 
be effective. 

No marketing exptrience is available because famotidinP. had not been 
marketed in any country at the time of s~bmis~ion of this NuA. 

IL. Clinical ?harmacology 

A. Human tolerance 

l. Japanese study 

..:. Title:: An open study to assess safety, tolerability and drug levels 111 

blood and urine of famotidine administered orally t0 normal male 
volunteers. 

b. In~estigators: T. Miwa, M.O. and M. Miwa, M.D., School of Medicine, Takai 
University. 

c. Design of study: doses of 5, 10, 20, 40, 80 and lbO mg were administered 
orall) to each of 2 vol~nteers after the results of the preceding dose 
had be~n reviewed; 20 and 40 mg b.i.d. for 5 days were administereo to 3 
of the subjects after satisfactory completion of the sing1e-cose 
sequer.ce. The drug was administered on an empty stomach in the 
single-dose studies and 1/2 hour after meals in the repetitive dose 
study. 

d. Results 

(1) Safety: in nor.e <Jf th~ i2 volunteers were there any changes attributable 
to the drug in 1.he vital signs. ECG, hemogram (including Coombs test). 
blood ~hemistry or urinalysis. 



NOA 19-462. Page 3 

(2) Plasma conct>ritration (figure 1 ): plasma levels, measurable with all 
except the 5 mg dose, were proportional to the size of the dose. reak 
levels were reached between 2 ~nd 3 hours. Drug levels ~ere still 
detectible at 12 hours after doses of 40 mg and greater, b•1t ;1ot at 24 
hours at any of the single doses. No p1asma accumulation of the drug was 
apparent in the multiple-dose studies. 

(3) Urinary excretion (fi•1ure 2): the cumulative excretion of the drug 
amounted to 30-401 for all doses; most of the c1rug was excreted within tile 
first 8 hours. After multiple dose administration, the daily excretion 
remained constant. 
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e. Conclusions: famotidine was wel1 tolerated b} healthy male volunteers 
when administered in single oral doses of 5 to 160 mg and in multiple 20 
and 40 mg b.i.d. ordl doses for 5 days. The arug was rapidly absorbed 
with peak levels at 2-3 hours µroportional to the size of administered 
doses. Thirty to 40~ of the drug was excreted in the urine; no 
accumuldtion was observed. No aaverse effects were reported. 

2. Study No. 

a. Title: A double-blind, single, r1s1ng dose, ~lacebo-controlled study to 
determine safety, tolerability and dose proportionality of blood and urine 
levels of famotidine administered orally to healthy volunteers. 
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b. Investigdtors: Miguel A. Zinny, M.D., Medical and Technical Research 
Associ.3tes, Needha•n, MA and Norman 0. Grace, M.ll., Tufts Unittersity Schoo1 
of Medicine, Boston. 

c. Design of study:~ in this placebo-controlled study in 15 r1ealthy 
volunteers. the subjects were acmitted to the Cl111ical Research Uriit the 
evening preceding each treatment peri0d and remained confined to the unit 
until completion of tt1e .+8-hour treatment period. Following an overnight 
fast, the s~bj~cts rece~ved a single oral dose ~f famotidine 5, 10, 20 or 
40 mg with a placebo control interspErsed randomly in one of the treatment 
periods. Study p~riods were separated by intervals of one week. Vital 
signs were measured at 0, 2, 4, 8, 12, and 24 hours post-dosing. 
Laboratory safety para111et2rs, including ECGs. were assessed before and 
after 24 hours of treatment at each study period. P1asma and urine 
samples collected at appropriate intervals were frozen for analysis at the 
sponsor's laboratories. At appropriate intervals post-·~reatment the 
suojects were asked about any unusual symptoms. In this and many of the 
following studies, symptoms were graded: 

None: 
Mild: 
Moderdte: 

Severe: 

d. Results 

110 awareness of abnormal signs or symptoms 
aware of symptoms, but easily tolerated 
discomfort enough to interfere with but not 
prevent daily activity 
unab1e to perform usual daily activities 

(1) Safety parameters: no abnormalities of vital signs, hemogram, serum 
electrolytes or urinalysis were observed with eitl1er famotidine ur 
placebu. One of the subjects experier.ced transient lightheadedness after 
placebo. There were no other clinical adverse events. 

(2) S~rum gastrin (figure 3): mean serum gastrin levels at 0 hour were higher 
for ali doses of famotidine than placebo. Four nours after treatment, 
mear. gastrin levels were statistically significantly higher after the 20 
and 40 mg aoses than after the lower doses ana placebo. 
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(3} The resilts of Sei·um prolactin detenn·inations are described below under 
IID, 11 Hunnonal effects. 11 

e. Conclusions: famot~aine ~s well-tolerJted i;; single oral •joses up to 
40 mg. Doses of 20 mg and 40 mg increas~ serwm gastrin. 

3. Study No. 748 

a. Title: A dou~1e-b1ind, placeoo-contro11ed study to investigate the safety 
and tolerability of repeated doses of famotidine in healthy subjects. 

b. InV<;!St'igator: Professor P. J. DeSchepper, Department of Phannacology, 
Campus Ca~thuisberg, Le~ven, Relgium. 

c. 0€5 i gn of study: at 0800 and ·1 700 hours for 7. 5 day~, the s·_ojects 
received intravenous bolus injections of 5 ml containing either farnotidine 
20 mg (6 subjects) or olacebo (2 subjects). Doses on odd-numbered days 
were admin;stered in the left arm and on even numbered days in the right 
arm. Tolerability and safety were assessed by monitoring pain and 
induration at the injection site, t'CG. vital ~igns, clinic;sl ctiemistry, 
urinalysis, clinical adverse experiences and any chan9as in physical 
status. Plasmd levels and urinary excretion of famot1dine werr 
determined after tne f' ~t e~d 15th doses. 

a. Results 

(l) Plasma level~ of ramot1dine (figure 4): the plasma is cleared rap1dly of 
the adminis~e~ed drug with no e~idence of a cumulative delay in cl~arance. 
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(2) Safety: induratiun and local hyperemic~ occurred in 2 of the 6 famotidine 
treat~d subjects; in one of these, the nvestiyator ~.ttrib1Jted th.: result 
to a slight extravasation of the drug a ·ing the last 15 seconds of the 
injection. Epigistric discomfort was rtported by 3 famotidine and 1 
placebo-treated subjects. A few 1 abor(ltory ~afety parameters s~owed a 
statistically significant change after administration of both famotidine 
and placeto. No consist~nt changes were observed in physical examination 
or ECGs. A statistically si9nificant 0ecrease in systolic blood pressure 
was noted in subjects receiving placebo as well as in those receiving 
famotidine. Thus, clinical adverse exueriences were few and they were 
similar for drug- and placebo-treated subjects. 

e. Conclusions: famotidine 20 mg b.i.d. intrivenously ror 15 doses was 
well-tolerated ir. healthy subjects. 

4. SulllTJary of tolerance studies: In 3 studit?~ in " tot~i of 36 healthy 
volunteers famotidine was well tolerated in single oral doses up to 160 
mg, in repetitive oral doses of 20 mg and 40 mg b.i.d. for 5 days, and in 
intrave~ous doses of 20 mg b.i.d. for 7.5 days. The only observation of 
possible clinical 5ignificance was a mild elevation of serum gastrin 
levels after oral administration of 2U and 40 mg. Additional toler~nce 
data are derived from studies not designed primarily for this purpose. 

B. Bioavailability/Pharmacokinetics 

1. Study No. 748: the protocol has just 
been reviewed above under "Human 
Tolerance." The pharrnacokinetic data 
derived from that s tu,dy show (ta.bl e 1 ) 
that after repeated administration of 
20 mg twice daily for 15 doses, the 
drug was cleared primarily through the 
kidney and that the halt-life was a 
little less than 3 hours. 

2. Study No. 42 

TAB;.i' 1 
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a. Title: An open, 4-way cross-over, single dose, compa~ative 
bioavailability study of fa.motidine capsules 20 mg, tablets 20 mg and 
40 mg, and intravenous injection of 20 rng. 

b. Investigator· Roger L. williams, M.D., :Jniversity of Califo~nia, San 
Francisco, CA. 

c. Design of study: this was an open, single-dose, 4-way r:ross-over study in 
16 healthy volunteers assigned randomly to rec~ive each of th~ 4 
treatments listed in the title with a 1-weck washout between treatments. 
Following administration of the test medications, plasma and urine samples 
were taken at appropriate intervals ar.d were assa.yed for leveis of 
famotidine. 
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d. Re~ul ts 

(1) Safety: no clinical or biochemiccil adverse experiences were reported at 
any time during the study. 

(2) Phannacokinetics: the time to maximum 
Dlood levels was the same for all 3 
oral doses but reached a significantly 
higher level and remained higher for a 
1 anger period ti n1e with tile 40 mg 
tablet. Approximately 30~ of the drug 
was excr~ted in the urine over a 72 
tiour peri ad after all 3 oral doses 
(figure 5), which was about half of the 
amount excreted aft~r the intravenous 
dose. The total body clearance 
averaged approximately 28 l/h and the 
mean half-life was around 3 hours. For 
a11 practical purposes the 3 oral 
fonnulations hdd a similar 
bioavailability, approximating 45%. 
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e. Conclusions: single oral doses of famotidine, cap~ules 20 ~g, tablets 
20 mg or 40 mg, and IV dose of 20 mg, were well-tolerated. Systemic 
bioavailability app~oximated 45~ and was similar for all 3 oral doses. 
The 20 mg capsule ,tr1d 20 mg tablet are bioequivalcnt. 

3. Study No. 556 

a. Title: A two-part, open study ·;n healthy elderly subjects to examine the 
pharmacokinetic pr0riles of famotidine when administered as a single 
intravenous and single oral dose (Part I) and repeated oral doses 
(Part Ill. 

b. Investigator: B. Martin, M.D., Bies Consulting and Contract Research, 
Ltd., Surrey, England. 

c. Design of study: open, two-part study in 8 healthy elderly 'ubjects with 
random cross-over treatment sequence. During the first pJr• , , the study, 
fasting subjects received either a single intravenous dos~ u '.i.. '•'9 or an 
oral dose of 40 mg. In the second part of the study they rL.,...:1veu 40 mg 
b.i.d. for 9 doses. Plasma and urine samples were collected according tu 
tt1e same schedule as that in the study reviewed above. Safety parumeters 
were ussessed by both clinical observatio.1 and conventional laboratory 
tests. 
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d. Resl1l ts 

(l) Safety: no drug-related adverse events were reported. 

(2) Phannacokinetics; plasma concentration of famotidine foll0wing the 
administration of a single oral dose or following the la5t of the multiple 
oral doses of 40 mg were similar (figure 6) as were the curves for uri nar.:r 
secretion of famotidine (figure 7). The disposition of the drug was 
therefore similar to that found in the younger volunteers reported in the 
study reviewed above. The bicavailability in these elder1y subjects was 
40%, i.e., in the same ranae as that in the younger subjects. 
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e. Conclusions: the results of this study indicatE that famotidine is as safe 
and as bioavailable in healthy elderly suojects as in the younger age group. 

4. Study No. 527 

a. Title: An open study to assess the disp·:::sition kinetics and safety of 
famotidine in patients with moderate to severe renal insufficiency. 

b. Investigators: Paul Abra~am, M.D. and William F. Ke&ne, M.D., Drug 
Evaluation Unit, Regional Kidney Disease Program, Hennepin Cc1,nty Medical 
Center, Minneapolis, MN. 

c. Design of study: 18 patients with moderate to severe renal insufficie~cy 
were assigned to one of three groups according to the degree of renal 
impairment. Group l (7 subjects) had a creatinine clearance of 30-50 ml/min 
and a serum creatinine greater than 3 mg S; the creatinine clearanc~ in 
Group 2 (5 subjects) was 10-30 ml/min, in Group 3 (6 subjects} less than 
10 ml/min. Patients in Group 3 were anuric; hemodialysis was disconnected 
one day prior to the administration of famotidine. On the study day a 
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sing1e intra'lenous injection of famotidine 10 mg w~s ghen <Her a 1 minute 
period. ~·lasma a.id urine samples were collected according to essentially 
the same schedule as in the protocols re'liewed above. Insulin and 
creatinine clearances were deterrnineJ for 30 minute periods 1.5 hours before 
and 4 hours after administration of the drug. The patients were observed 
for any adverse clinical reactions; conventional laboratory tests were 
perfonnec before and after drug administration. 

d. Results 

(1) Safety: no clinically important Jrug-reL1ted adverse events occurred during 
this study. 

(2) Phannacokinetics: in patients with irnpainnent of renal function plasma 
clearance (figure 8) and renal clearance (figure 9) of the drug are 
diminished pari passu with the degree of renal impairment. The total area 
under the curve (figure 10) and the half-life (figure 11) are inversely 
proportional to the cre~tinine clearance. The non-renal clearance was not 
affected by the degree of impairment of renal function. Considering that 
the upper limit of half-life in healthy young and healthy elderly subjects 
was in the neighborhood of 5 hours, it is apparent that the half-life of 
famotidine becomes prolongeJ with a degree of renal impairment 
characterized by a creatinine clearance of less than 30 ml/min. 
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e. 

5. 

Conclusion: the re~ults of al1 parameters of disposition of famotidine in 
patients with decreased renal function indicate that in patie11ts with 
creati1,ine clearanc;e of less than 30 ml/min the dosage of fcimotidine must 
be adjusted downward to achieve blood levels ccmpar.!b1e with those 
obtainable at any given dose in patients with normal renal fl.Jnction o:-­
with lesser degrees of renal impairment. 

51mvnary of bioavailability/pha1inacokinetic studies: the results of 4 
studies evaluating famotidine in single i11travenous doses of 10 mg ar.d 20 
mg. single oral doses of 10 mg, 20 mg and 40 mg, and multiple oral doses 
of 40 mg indicate that the drug is 4U-45% bioavailabie, has a mean 
half-life of at0ut 3 hours ana is cleared from the body primJrily v~a the 
kidneys. The pharmacokinetics are 
approximately the same iri elderly as in 

F.O-~!o :: younger subjects, while in patients 
with renal insufficiency significant 
delay in excretion of the drug appears 
whei1 the degree of rer..31 impairment 
amounts to a creatinine clearance of 
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less than 3Ll ml/mi1l. A reduction in , • 
the famoti dine dose would therefore be ~ l~~ 
indicated in such patie~ts. The 
comparative half-lives of famotidine in - c· • 

the healthy young, the healthy elderly 
and the renally-impaired subjects are 
shown graphically in figure 12. No 
drug-related adverse effects were 
documented in any uf these studies. 
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C. Gastric and pa~creatic function 

l. Pentagastrin-stimulated gastric secretion 

a. Study No. 725 

(1) Title of study: Comparison of 3 different doses of famotidine on 
pentagastrin-stimulated gastric acid $ACretion. 

(2) Investigator: Professor ~ichard H. Hunt, McMaster University Medical 
Centre, Hamilton, Canada. 

(3} Design of study: double-bl inc, four-way, placebo-controlled, cross-over 
study in which 8 healthy voluntt:ers were ass.igned randomly to receive 3 
dosage regimens of famotidine intravenously to achieve plasma 
concentrations of 10, 30 and 90 ng/ml respectively, or placebo. In the 
morning after an oJernight fast the subjects were intubated with a 14 
French double-lumen tube, the contents of the stolilach emptied, and 
continuous aspiration carried out for 7 consecutive hours. The first hour 
assessed basal acid secretion. A 19-gauge butterfly needle WdS then 
inserted into a vein in each foreann to provide for administration of 
pentagastrin u~d tc$t drugs sep~rately. A loading dose of famotidine was 
administered as a bolus injection over 2 minutes and constant infusion 
started inrnediately thereafter ~t a rate to provide the desired blood 
level. The amo~nts of famotidine administered were: 
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Plasma concentrations Loading dose (2 min) Rat:: of infusion 
ng/ml mcg/kg mcg/kg/hr 

10 3 4.3 

30 9 12.9 
90 27 38. 7 

The placebo arm consisted of saline infused at a rate of 50 ml/h. At 
the ena of the first 2 hours pentagastrin infusions were administered in 
5 incremental infusion ·ates, each for a period of 1 hour 1 starting with 
0.1 mcg/kq/h and ending with 2.0 mcg/kg/i1. Blood samples for assay for 
famotidine were obtaineJ at baseline and at hourly intervals for 7 
hours. The vo 1 ume of gas tri.:: sec re ti on was meas11red every l 0 ~; nutes 
and analyzed for pH, titr~table acidity and pep. n concentration. The 
first 30 minutes of each hour was considered a stabilizing stage; the 
collections of the last three 10-minute intervals of each hour were 
averaged and doubled to obtain the hourly rat~s cf secretion. 
Observaticns to asst:ss safety in<.:luded a hemogram, clinical chemistry 
and urinalysis. 

(4) Results 

(a) Safety: nc drug-related adverse events occurred during these studies. 

(b) Gastric secretion: a volunteers completed tne studies. During 
pentagastrin stimulatio~, famotidine significantly reduced gastric acid 
output in a Jose-related fashion, reaching almost lOOt inhibition with 
the highest plasmd concentration of the drug !figure 13), an effect 
resulting from reduction in both th2 volume (figure 14) and the 
concentration (figure 15) of acid. Paradoxically, a sustained el~vation 
of pH was observed with only the dose which yielded a blood level vf 
90 ng/ml (figure 16). Pepsin concentration was not significantly 
different with the 3 doses than with placebo, but as a result of the 
great reduction in volume th€ pepsin output was correspondingly reduced. 

. 
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(5) Conclusions: constant intravenous infusions of famotidine at rates 
estimated to produce p1asma concentrations of 10, 30, and 90 ng/ml 
inhibited ~asal gastric secretion maximally and pentagastrin-stimulated 
secretion in a concentration-dependent manner. At a concentration of 
90 ng/m1 acid secretion is almost completely inhibited. The sponsor 
conc·1 ucies that for maxi ma l therapeut k anti secretory effects, this level 
of plasma concentration might be desirable. 

(6) Comment: the investigator must have had some basis for knowing a priori 
what rates of infusion would produce the desired blood leve1s. Tt will be 
interesting to hear from the sponsor how it was done. 

o. Study No. 2 

(1) Title: A double-blind, placebo and active controlled study to determine 
the effect of three separate incremental oral doses of famotidine on 
pentagastrin-stimul&ted gastric acia secretion in healthy volunteers. 

(2) Investigator: J. Lacey Smith, M.O., Baylor College of Medicine, Houston, 
TX. 

(3) Design of Study: double-blind. cross-over, placebo and acti\ drug 
(cimetidine) controlled study. Ten healthy volunteers eligible for the 
study on the basis of medical history, physical examination, laborato1"y 
test~ and ECG~ received single d~ses of famotidine 5, 10, and 20 mg 
placebo, or r.imetidine 300 mg all administered orally with water 200 ml. 
The subjects remained ambulatcry for l 1/4 hours and were then intubated 
with a 16 French double-lumen tube. Volume of secretions lost through the 
pylorus was corrected by infusion of a standard solution of phenol-red. 
Gastric aspirates were collected for three 15-minute intervals followed by 
IM injection of pentagastrin 6 ug/kg, followed by 15-minute collecti~ns of 
the continuously aspirated secretions for one hour. An additional 
inve~tigatioi enlisted 6 of the volunteers who were found to be high basal 
acid secretors (more than 2.0 mEq/h) and/or brisk responders to 
pentagastrin (more than 20 mEq/h) in a stud.v to assess the effect of 
famotidine 20 mg administered orally at 8 p.m. on the gastric secretory 
response to a single IM dose of pentagastrin given 10 and 12 hours later. 
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( 4) Results 

(a) Safety: no adverse events occurred during this study. 

(b} Gastric secreti0n: pentagastrin-stimulat~d acid output wa~ inhibited by 
famotidine in a dose-rel~~ed fashion (figure 17), a result primarily of 
inhibition of volume of secretion (figure 18). The percent inhibition 
with cimetidine 300 mg was of the same order as that with famotidine 
5 mg. Basal gastric secretion was decreased by all active treatments in 
comparison with placebo. Among the 6 subjects in the additional study, 
inhibition of pentagastrin-stimulated acid secretion 10-12 hours follo~ing 
famotidine 20 m3 ranged from 18i to 88% with a mean of 53.6t. 

:;-;~...;,. . 
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(5) Conclusion: Famotidine administered orally approximately one hour before 
intramuscular injection of pentagastrin inhibited the gastr~c secretion in 
the following hour significantly more tha11 dia placebo with all doses 
tested. The inhibitory effect of famotidine 5 mg was comparable to that 
of cimeti dine 300 mg. Famoti dine 20 mg di mini shed the secref:ofy response 
in varying degrees to an injection of pentagastrin given up to 11 hours 
1 a ter. 

c. Study No. 3 

(l) Title of Study: A double-blind placebo and active drug-cont:--olled stuay 
to determine the effect of three s~parate incremental oral doses of 
famotidine on pentagastrin-stimulatcd gastric acid secretion in healthy 
volunteers. 

(2) Inve~tigator: Richard W. McC~llum, M.D., Yale University School of 
Medicine, New Haven, CT. 
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(.3) Design of Study: double-blind, cross-over, placebo and active drug study 
in a 10 healthy volunteers. The procedure i..as similar to that of study 
No. 2 except that pentagastrin was infused intrdvenously at a rate ot · 
l mcg/kg/hr for two hours starting two hours after oral administration of 
famotidine 5, 10-or 20 mg, or cime'i:idine 300 mg or placebo. At the 
conclusion of the infusion, the subjects were permitted to become 
ambulatory fc':" one hour after which a s~cond continuous two-hour 
pentagastrin ir.fusion was started. At che completion of this infusion, 
w~ich was seven hours after administration of the test substance, the 
study day was completed. 

(4) Results 

(a) Safety: no drug-relaterj adverse events were reported. 

(b) Gastric secretion: a dose-related 
reduction in acid output following 
famotidine ~as observed after boci1 
pentagastrin-stimulated periods 
(figure 19). During the first 
period of stimulation acid output 
with famotidine 5, 10 and 20 mg 
was reduced 50%, 69~ and 87~ 
respectively, compared to 36i for 
cimetidine. During the second 
period of stimulation the 
respective degrees of inhibition 
were 41%, 62%, 69% and 7%. 

JO 
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(5) Conclusion: the results car.firm those of the ~revious study in showing 
that famotidine inhibits pentagastrin-stimulated gastric acid output in a 
dose-related fashion for at least 7 hours after oral administration of the 
drug. In this study, moreover, the degree of inhibition with famotidine 
5 rr.g was both greater and more prolonged than with cimetidine 300 mg. 

d. StuJy No. 5 

(l} Title: A double-blind, placebo controlled st 1Jdy to determine the effect 
of three separate incremental ora1 doses of famotidine on nocturnal and 
pentagastrin-stimulated gastric acid secretion in healthy volunteers. 

(2) Investigator: Sidney Cohen, M.D., and Ann Ouyang, M.D., Hospital of the 
University of Pennsylva~ia, Philadelphia, PA. 
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(3) Design of Study: the effects of single oral dose~ of fdrr .me 10. 20 
and 40 mg were compared to placebo on pentagastrin-stirnulated gastric acid 
secretion 9 1/2 hours after administration of the drug in 8 hedlthy 
volunteers in a double-blind, four-period cross-over study with~ washout 
interval of 72 nours separating the treatments. 7he medication or placebo 
was self-administet·ed at midnight. Pentagastrin 6 ug/kg was giveil 
subcutaneously 9 1/2 hours atter ingestion of the drug; gastric secretion 
was detennined for two hours thereafter. · 

(4) Results 

(a) Safety: the only ddverse experiences were those attrioutable to 
administration of pentagastrin. 

(b) Gastric secretion (figure 20): during the first hour of pentagastrin 
stimulation there were stcitistically significant reductions of gastric 
acid output with famotidine 20 mg and 40 mg compare~ to f,lacebo; ~uring 
the se~ond hour significant reduction of acid output occurred #ith all 3 
doses of famotidine. 

~.,..~. :-
~ P&;-,u..,a.t.;...;, ~t .... "'-" .. ~...: '-'•~ iM!:-.-. .... ~r-

(5) Conclusion: Farno~idine in single oral doses of 10, 20 ~nd 40 mg inhibits 
pentagastrin stim1Jlilted volume rnd acidity of g-3stric secretion in a 
dose-related mdnner· for a period of more than 1 l hours. 

e. SUIMldry of studies on pentagustrin-stimulated secretion: famotiJine in 
the proposed daily therapeutic doses (40 mg ti.s. for 5hcrt-tenn treatment 
of peptic ulcer. 20 mg h.s. for prevention of recurrence) inhibits acid 
secretion stimulated by pentagastrin administered by continuous IV. 
intramuscular or subcutaneous injection. The inhi~ition amo~nts to 60-?0i 
compared to placebo. and lasts for up to 12 hours in some cases. A single 
oral dose of 5 mg has approximately the same inhibitory effect a~ a dose 
of 300 mg of cimetidine. 
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2. Nocturnal secretion 

a. Study No. 5: the 
nocturnal gastric 
of fdrnotidine lOf 
above 6 in only 
famotidine. With 

protocol was as reviewed above under I!Cld. The pH of 
secretion was elev~ted (figure 21} by single oral dos~s 
20 and 40 mg f0r at least 8 hours. The pH vdlues were 
of the 8 subjects on ~lacebo contrasted with 5 on 
the 40 mg dose the pH in all 8 subjects was above 7.0. 
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b. Study No. 7 

(1) Title: A double-blind, placebo-controlled study to ctetE:-nnine the effects 
of four oral dose levels of famotidine at "-he beginning and end of a 5-day 
dosing regimen on nortur~~~ and food stimulated lcid secretion in 
'::!~•~t.\!t:• ~ wl1u dr~ 11J'p~r-secretors. 

(2) Investigator: Jerome Ryan, M.D., Clinical Resedrcn Center, Inc., Ne~ 
Orleans, LA. 

(3) Design of Study: the study .ds divided into three parts: 

Part I evaluated nocturnal and food-stimulated acid secretion on the 
first and fifth day when aoses of famotidine 5, 10, 20 and 40 mg and 
p1acebo wer~ administered to 4 healthy volunteers at 9:00 PM each evening 
for 5 days. Each treatment period was separated oy a 5 day interval. The 
study was discontinued when it became apparent that an effective dose had 
not been identified with the dosage regimens ev3luated. Other dosage 
regimens were then explored in an open-label pilot study • 

• 
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P11rt II evaluated tt1e efft·~ts on nocturr.al and meal-stimulated acid 
secretion over a 22-hour interval after administration of famotidine 40 or 
80 mg or ~)lacebo at 7:00 AM in an open-label dr:!sign tv 2 healt11y 
volunteers. Eatb treatment period wa!i separated by an interval of 5 
days. 

Part I\I evaluated the effects on nocturnal and meal stimulated acid 
secretions over a 22-hour interval with dosage regimens of famotidine 
10 mg b.i.d., 20 mg b.i.d., 80 mg ct 9:0Q PM or p~acebo in an open-label 
design to 3 healthy volunteers. Each treatment p€riod was sepanited by an 
interval of 5 days. Y0lunteers were acceptab'1e tur the study on the basis 
of a b~sal secretory rate greater tha~ 5 mEq/h. 

(4) Results: nocturnal acid output ~easured from 12 midnight tc 7:00 AM after 
a dose of drug at 9:00 PM ~as inhibited by about 90i by both a 40 and 
80 ing dose of famotidine. 

(5) Conclusion: effective inhibition of nocturnal acid secretio~ can be 
achieved with a single oral dos~ of famotidine 40 mg h.s. The effect on 
food-stimulated secretion will be discussed ijnder that heading. 

c.. Study t~o. 51 

('I} Title: A doub~e-blind, placebo-controlled, randomized 3-way cross-over 
study in ambulatory duodenal ulcer patients in remission to evaluate the 
effect of famotidine on 24 hour intragastric pH profile and concurrent 
gastrin values. 

(2) Investigator: J. Lacey Smith. M.D., Baylor College of Medicine. Houstrr., 
TX. 

(3) Design of Study: duodenal ulcer patients in remis!.:'ln with a basal acid 
secretion greater than 5 mEq/h were assigned randomly to receive either 
placebo at 9:00 AM and 9:00 PM, famotidine 2n mg at 9:00 AM and 9:00 µMor 
placebo at 9:00 Af.1 and famotidine 40 mg at 9:UO PM. Study day 7 of each 
treatment period was designated as monitoring day durit19 which the 24 hour 
intragastric profile was monitored continuously dnd blood samples 
collected for measurement of serum gastrin. On all monitoring days the 
patients were given a choice of foods from a menu pruvidin~ for the sarae 
intake of xanthine-containing foods and beverages. Meal times were 
8:30 AM, 12 Mand 5:00 pm. Fol.ir subjects completed the stuay. 

(4) Results 

(a} Safety: no drug-related adverse events were reported. 
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( b) Nocturnal acidity (table 2): the 
median and ranges of ~H measured 
from 1 :OO AM to 9:00 AM were placebo 
1 .38 (1 .20-2.38), famotidine 40 my 
at 9:00 °M 5.88 ~J.90-6.05) and 
famot1dine 20 mg at 9:00 AM and 9:00 
PM 5.53 (3.92-G.97). 
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(cl Fcod stimulated secret1on is discussed below under IIC3a. 
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(5) Conclusion: in duodenal ulcer patients in remission, the pH of nocturnal 
ga3tric secretion w~s significantly higher in patients receiving 
far~ctidine tl1an in those rcceiv.'ng placebo. 

d. SU1r1Tiary of studies on nocturnal secretion: the proposed therapeutic doses 
of famotidine (40 h.s. for short-t.erm treatment, 20 h.s. for prevention of 
re~urrence) reduce nocturnal acid production by 8~-95i and increase 
intragastric pH to as nigh as 4 to 7 compared to placebo levels up to 2.4. 

3. Foocl-stimulated secretion 

a. Stucly No. 7: this is the study des<.ribet1 above (1IC2b) in which the 
effect on nocturnal secretion was reviewed. 

( l ) Resu 1 ts 

(a) Safety: no serious adverse reactions attributable to famotidine were 
reported. 

(b) Acidity: a significant increase in the pH following breakfast was 
observed as a carryover of the effect of the 20 mg b.i .d. and 40 mg h.s. 
doses compared to placebo (table 3). Neither the previous h.s. dose of 
40 mg nor the dose of 20 mg at 9:00 AM had any effect on the pH following 
the evening meal. 

tiite11n intrd;ds.~,. . .: ;·1 
PH1•!nt :i·:c "-"' - 5.0C PM :.~~ '"' - '_.; !./" 

4L m~ ~$ 2~ ~s o:o ?ldceoo 4u mg ~~ 2• ~~ o:J ''aceo~ 

3. j2 3' J5 1. 99 1 . 4 7 1 .:s 
2.62 ,;, vb ~. [.,, 7 2. JtJ ' . /7 
~ . .: 1 2. 7 !l 1. ?9 l . .1~ .. }4 
2.dlJ 3.2U 1.9b 1. 54 ~ . ~ l 

1Y.a1 .1n z. dl 3. l j 1'99 1 . 51 ~ . ~4 : . oe 
i(4nge 2.~1 .. J,j2 '-.:'o-J.35 l. 9t>·i. 'Ji 1 .~2-~. Jc 1 . ~5-2.34 l ': 9. ~ . ~; 

(c) Conclusion: a single h.s. dose of famotidine 20 or 40 ~g has a moderate 
inhibitory effect on the gastric secretory response to breakfast on the 
following morning 1 but no effect on meals later in the day. 
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b. Study No. 51: tile procedure .rnd the effect on nocturnal secretion ·l'fere 
reviewed above under IIC2c. 

( l ) Resu 1 b 

(d) Safety: the only clinical adverse experience occurred in a patient 
receiving placebo. The same subject also had an increase in band cells. 
One subject receiving famotidine 40 mg h.s. experienced transient pyuria. 
not considered ~rug-relatea. 

(b) Effect on pH of digestive secretions: the mear: pH measurements for each 
volunteer over the 9:00 AM to 5:00 PM interval were nigher during 
administration of famctidine than during placebo, but the data were 
insuffic1ent for statistical analysis. 

c. Surrvnary of stuJies on food stimulated secretion: insufficient data are 
available to permit conclusions regarding the effects of famotidine on 
food stimulated secretion in duodenal ulcer patients in remission. In 
healthy volunteers dose~ of 20 and 40 mg h.~. show a c~rry-over inhibitory 
effect on breakfast-st~mulated acid output. 

4. Gastric emptying and pancreatic secretion 

a. Study No. 61 

(l) Title of study: An open-label study to evaluate the effect of treatment 
with famotidine on 3astric emptying and pancreatic exocrine secretion in 
healthy volunteers. 

(2) Investigator: RiL:hard Reuinger, M.D., University of l.ouisville, 
Louisville, KY. 

(3) Design of study: in 6 healthy male volunteers rece1v1ng famotidine 40 mg 
b.i.d for 7 days, labeled chicken pate in beef stew was ~sect to measure 
the gastric emptyin~ time of a :olid meal, and ~ancreatic exocrine 
function was assessea by mea$urin~ volume. bicarbonate and amylase after 
intravenous secretin, before and after 7 days of treat111ent. 

(4) Results 

(a) Safety: No clinical adverse experiences or clinically important changes 
in laboratory parameters were observed. 

(b) Gastric emptying: famotidine had no significant effect on gastric 
emptying. 
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(c) Pancreatic exocrine function: mean volume of secretion {figur~ 22) WdS 
not affected by famotidine; there was a trend toward~ a reduction in the 
output of bicdrbonatP. (figure 23) and amy1as,; (figure 24) but the 
d1fferences were not significant. 
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(d) Conclusion: on the basis of the limited an1ount of data available fror.i 
this one study there appears to be no significant effect of famotidine on 
gastric emptying or pancreatic exocrine secretion. 

(e) Conment: the trend toward reduction of volume and especia1ly of 
bica~bonate output after administration of famotidine may indicate a real 
effect. The less acid reaching the upper intestine, the less release of 
secretin dnd the less stimulus to these functions of the pancreas. This 
poss1bllity could be better evaluated by determin~ng the effect of 
famotidine on the basal secretions of the pan~reas, 
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5. Surr111ary of effects on gastric and pancreatic function: famotidine 
suppressed basal, food-stimulated nocturnal and pentagastrin stimulated 
volume and acidity of gastric secretion in a dose-related manner. The 
dose recommended for short-ter'.n treatment of peptic ulcer (40 mg h.s.) 
inhibited noctur~al secretion almost completely and had a significant 
carry-over effect on the acid response to a breakfast meal or an injection 
of pentagastrin secretion on the following morning. Pepsin concentration 
was not affected, but pepsin output was reduced in consequencE of the 
rPduction in vclu.me of secreti0n. Famotidine had no effect on the rate of 
gastric emptying of a meal, nor, apparently, on secretin-stimulated 
pancreatic secretion. 

D. Hormona1 effects 

1. St1Jdy No. l: the prctocol was described unrier "Human tolerance", (IIA2). 

Effect on serum prolactin (figure 25): 
mean prolactin levels with all 
drug doses were higher ~t U hour 
than with placebo; these 
differences were thought to be 
attributable to the inherent 
variations of measurement. Four 
hours after dosin9, significant 
m~an decreases from 0 hour were 
observed for all treatments, 
probably reflecting diurnal 
variation. 

r1qure;5 
1't1n 5.e~1 "'l"'Clact1n !J-' 11Qur"'\ ~oH~Ocu :~·:)~ 

2. Study No. 42: the protocol was reviewed under 11 Human Tolerance" (IIA2). 

Effect on secretion of prolactin 
(figure 26): pro1actin levels 
assessed over a period of 4 hour~ 
following ~ntravencus administration 
of famotidine 20 mg were signific~ntly 
lower than the pre-drug levels. The 
sponsor speculates that this might be 
because the bastline blood sawoles 
were obtained ilTlllediately after the 
subjects had stopped being ambulatory, 
whereas the post-drug samples were 
obtained while the subjects had been 
recumbent for some time. Also, the 
known diurnal variation in serum 
prolactin levels may hav~ been a 
factor. At any rate, famotidire 20 mg 
administered intravenously did not 
stimulate pro:actin secretion. 
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3. Study Ne. 31 

a. Title of study: A double-blind, dose-ranging study to evaluate the 
effects on healing of active duodenal ulcer, famotidine compared to 
placebo. 

b. Investigator: Ram K. Shrivastava, M.D., New York, New York. 

c. Design of study: an addendum was made to this study to include 
measurement of selected hormones. Blood samples were tiikrn at baseline 
and at the end of the short-term treatment of duodenal ulcer fer 
determination of prolactin, FSH and LH, gastrin, and, in males, 
testosterone. 

d. Results: some or al 1 of the parameters were testec in up to 10 patients. 
Minor changes, not clinically important, were recorded, suggesting that 
famotidine has no effect on the hormones measured. 

e. Conclusion: in this limited number of subjects, there was no apparent 
drug-related effect on hormone levels. 

4. Surrunary of hormonal affects: famotidine did not stimulate the release of 
prolact1n, FSH, LH or testosterone. Since there were no comparative 
studies with other H2-blockers, the significance of these find~ngs is 
questionable. An inhibitory effect of far:iotid'ine on prolactin secretion 
is not ruled out by the data submitted. 

E. Drug interactions 

l . Study No. 48 

a. Title of study: An open label, randomized, 2-way, cross-ever study to 
assess the e feet of famotidine and of cimetidine on the disposition of 
intravenous theophylline. 

D. Investigator: Roger L. Williams, ~.O., University of California, San 
Francisco, CA. 

c. Design of St.Udy: an open, randomized, 2-way cross-over study in healthy 
volunteers to determine the effect of multiple oral doses of famotidine 
and cimetidine on the pharmacokinetics of intravenous theophylline as 
measur~d by plasma concentrations and urinary recovery. 

The pharmacokinetics of famotidine after single and multiple doses were 
also examined. The study was carried out in 10 healthy volunteers, 5 of 
each sex, Jges 21-32, mean ~4.5 ye.Jrs. Each study period was of 9 days 
duration and divided into 3 parts. Part l was a baseline segment 
consisting of the initial 2 days ~n which aminophylline (85% theo~hylline) 
5 mg/kg was administered IV and pl~sma and urine coilected to establish 
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baseline ccncentrations of theophylline. Part 2 was a 1-day no-treatmert 
washout segment. Part 3 was a drug treatment segment in wni ch either 
fa~otidine 40 ~g b.i.d. or cirnetidine 300 mg q.i.d. was administered for 3 
days and plasma and urine co 11 e( ted to es tab 1 i sh single-dose arid 
repeat-dose plaSJila concentrations of famotidine but r.ot cirnetidine. On 
the fourth day, aminophylline was given cone 1mitantly with famotidine or 
cimetidine. Plasma and urine were collected for both drug groups for 48 
hours and the find-ings compared with the bdseline thecphylline per-iod. A 
minimum 7 day washout per1od separated the study periods. Adverse 
reactions were monitored throughout. 

d. Results: 

( l ) Safety: no adverse cl in l cal or 1 aboratory events a ttri bu table to 
famotidine or cimetidine were repo1·ted. 

( ,.., \ 
.:. I Disposition of theophylline: ~otal body clearance of theophylline was 

unchanged by famotidine (58 vs ol ml/min), but was significantly decreased 
by cimetidine (58 vs 40 ml/min), p 0.01. The half-life of theophy1line 
remained constant during treatment with famotidine, but was significantly 
prolonge~ (9.3 to 12.2 11), p 0.05, with cimetidine. Plasma conce~tration 
(figure 27) and urinary excretion (figure 28) of theophylline remained 
unchanged during treatment witn famotidine, but plasma con.:entration was 
increased and urinary recovery prolonged during treatment with 
cimetidine. 
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e. Conclusion: cimetidine in therapeutic dosage, uut not famotidine in 
higher thQn anticipated therapeutic dosage, decreased the metabolic 
elimination of theophylline. 

2. St!Jdy Nu. 53 

a. Title of study: Effect of famotidine on the anticoagulant action of 
sodium warfarin in healthy volunteers. 

b. In~estigator: Jerome R. Ryan, M.D., Clinical Research Center, New 
Orleans, LA. 

c. Design of study: 10 healthy male subjects participated. Ouririg Per-iod I 
the subjects rec~ived a single-oral dose of sodium warfarin in the 
evening; prothrombin times (PTs) were determined in the morning. The dose 
of sodium warfarin was adjusted by the investigator so that the suhjects 
were sub-therapeutically anti-coagulated, defined as a PT which was just a 
few s~conds longer than the subject's baseline (a maximum of 2.5 x 
control). The subject was maintained on this dosage to insure that a 
steady state had been achieved, defined ~s PTs on 3 consecut~vt days 
within 15% of each other. During Period II the ~ubjects received 
famotidine 40 mg orally morning and evening for 4.5 days, the ldst dose 
having been administered on the morning of the 5th aay; the maintenance 
dose of ~odium warfarin was continued once a day in the evening for 5 
days. During Period III the subjects received their maintenance dose of 
sodium warfarin once a day in the evening for 5 days fol1owed by a brief 
washout period during which no drug \'1as administered. At the beginning of 
the washout period, subjects received a single 5 ~g dose of vitamin K. 
The washout period lasted until the subject's PT value was within one 
second of the baseline. Throughout the investigation blood samples for 
determination for PTs were collected at intervals appropriate to the 
purpose of the investigation. 

cl. Results 

(1) Safety: five subjects reported clinical adverse experiences; one (w.ltery 
stool with gas) was considered possibly drug-related. The symptoms were 
in no instance severe and all resolved withou· residual effects. No 
subjects were discontinued because of adverse experiences. One subj~ct 
had a~ elevation of SGPT to 71 units (ULN 45) at the end of the study; the 

( 2 ) 

subject was lost to follow-up. 

Effect on prothrombin time 
(figure 29): famotidine did 
not affect the prothrombir. 
time in normal volunteers 
receiving warfarin (range 
2-10 mg/day) plus famotidine 
40 mg orally daily for 4.5 
days. 
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e. Conclusion: repeated administration of famotidine 4() mg b.i.d. for 4.5 
aays had no effect on the anticoagulant action of the sodium warfarin. 

3. Study No. 55 

a. Title of study: An open label. randomized, 2-way cross-over study tc 
assess the effect c~ fan.otidine and of cimetidine on the di:.position of 
oral phenytoin and on hepatic blood flow. 

b. Investigator: Roger L. williams, M.D., Drug Studies Unit, Unive:rsity of 
California, San Francisco, CA. 

c. Design of Study: an open-label. randomized two-way cros~-over study in 10 
healthy volunteers, 8 men and 2 women ·anging in Jges from 20 to ~7 yedrs 
with a mean of 30.6 years, to examine the effects of repeated doses of 
cimetidine and of famotidine on the plasma kinetics of phenytoin given as 
a single oral dose and on the hepatic blood flow detenni:ied by the 
kineti~s of indocyanine green (ICG) given intravenously. Part 1 of the 
study was a baseline segr.ier.t consisting of S days in which O!"'a~ phenytoin 
100 mg and intravenous ICG 0.5 mg/kg were given on the morning of day l of 
the study. Blood and urine were co'llected for 96 hours to the morning of 
day 5. Part 2 was an 8-day drug-trea:ment period 0.uring ~hich either 
famotidine 40 mg h.s. or cimetidin~ 300 mg q.i.d. were adMinistered for 7 
days from day 6 through day 12. Single doses of phenytoin 100 mg p.a. a~d 
ICG 0.5 mg/kg IV were given on the 3rd day of this period, i.e., day 9. 
Blocd and ur~ne sam?les were collected from the start of the phenytoin-ICG 
administration on study day 9 for 96 hours to the morning of study ctay 
13. 4 minimum 14-day washout interval ~eparated the 2 cress-over 13-day 
period~ :f ~he study. Phe~ytoin was given as Dilantin Capsules 100 mg 
p.o., ICG as a 10 second ~ntravenous bolus. 

d. Results: 

(1) Safety: no clinical or laboratory adverse events were reporte~. 

(2) Pharmacokinetic obse~vations 

(a} Disposition of pnenytoin: plasma concentrativns of phenytoin were 
inLreased by concurrent &dministration of cimet~oine but not famotidine 
(figure 30). r,1\.:.' 
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(b) Heoatic blood flow: neither drug h~d a significant effect on hepatic 
blood flow as determined by ctearance of iCG (figure 31). 
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e. Conclusion: in contrast to cimetidine, famotidine does not interfere with 
the biological disposition of phenytoin. Neither drug appears to affect 
hepatic blood flow. 

4. Study No. 58 

a. Title of study: An aper. label, randomizP.d 3-way cross-over· study to 
assess the effects of famot1dine, cimetidine and no-drug treatment on the 
disposition of intravenous diazepam. 

b. Investigators; Miguel A. Zinny, M.O., Medical and Technic:ai Research 
Ass.,ciates, Needham, MA, and David A. Greenolatt, M.D., Division of 
Clinical Phannacology, Tufts-New England Medical Center, Boston, MA. 

c. Design of study: aper., randomized, 3-wa_ cross-over study in 13 healthy 
male volunteers to determine the effect of famotiaine and cimetidine on 
the pharmacokinetics cf diazepam. Each of 3 stuay periods lasted for 8 
days. On ddy 2 of each pe~·iGd, diazepa1110 mg was given as a single 
intravenous infusion over 15 to 30 secu~ds at approximately 8 am, 
following which blood samples were drawn at intervals up to 168 hours. 
The mi~imum washout interval between study pe~iods was 3 weeks. 
Co-adm~nistration of the test drugs began on day l and consisted of either 
famotidine 40 m~ b.i.d. or cimetidine 300 mg q.i.d. for 8 days. In the 
other ~egn~nt, nc drug treatment was given in connection with the 
injection of diazepam. 
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d. Results 

(1) Safety: of the 13 volunteers enrolled, or1e was discon•~inued because of 
abnormal liver function findings pre-stuny; this volunteer was replaced by 
anotlier wl10, how~ver, was lost to follow-up after completing the first 
study period (cimetidine co-administration}. The re11::tining 11 volunteers 
co~pleted the 3 study periods. The safety data from thi~ study are 
combined with safety data from a previous protocol 1esignat~d jtudy 
No. 56, which was the same pro~oco1 but was not su1tab1e for analysis of 
effectiveness because a period of no drug treat~ent had not been 
included. Three of the subJects parti~ipating in study no. 56 had ~ild 
elevations of SGPT during both the famotidir.e and c1rnctidine periods; 4 of 
the ~ubjects in protocol 58 also had mild elevations of SGPT or SGOT 
during both drug periods and 2 of them a1so had elevated SGPTs during no 
drug treatmer.t. Clinical adverse experiences occurred in ?. patients 
receiving cimetidine but ~ere very unlikely to be drug-related. Ne other 
adverse events were reported. 

{2) Pharmacokinetics: co-administration of neither famotidine nor cimetidine 
influenced V1 (apparent volume of distribution in the central 
'ompartment) or Va {total apparent volume of distribution) of diazepam 
(table 4). However, cimetidine i:o-administration significantly prolonged 
the apparent diazepam elimination t 1;z {half-life), inc~eased AUG (total 
area under the plasm1 concentration time curve), reduced total clearance 
and increased the ALIC of desmethyldiazepam. ~one of these effects were 
observed with co-administration cf famotidine. Mean plasma concentrations 
of diazepam and desmethyldiazepam associated ~ith co-administration of t~~ 
respective treatments (figures 32 and 33} show that with cimetidine, but 
not with famotidin(:, there was a statistically significantly high-?r plasr.:a 
concentration of diazepam from 24 throug~ 120 ho~rs and of its metabolite 
from 96 throuyn 168 hours. 
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e. Conclusion: treatment with famotidine 40 mg b.i .d., a dose higher than 
the recommended therapeutic dose in the treatment of peptic ulc( · dispase, 
does not alter ~he bio1ogica1 disposition of diazepam or its active 
metabolite desraethyldiazeparn while cimctidine, in conventional therapeutic 
dosage, does. Tnus, in contrast with what is observed with cimetidine, no 
problem is expected in the concurrent adffiinistration of famotidine with 
diazepam. 

5. Study No. 690 

a.. Title of study: Fanit-tidine and hepatic drug flletabolism. 

b. Investigators: Pr;1fessor ~. J. S. Langman and Or. K. W. Somerville, 
Department of Therapeutics, Nottingham Medi ca 1 Schoo 1, Nottingham, Engl and. 

c. Uesign of study: open label design evaluating the effect of multiple 
doses of f~motidine on the hepatic metaoolism oi a healtl~ volunteer 
subjects. Once dur~ng the week prior to the start of famotidine treatment 
and on day 7 following the morning dose of famotidine each subject 
received antipyrine l g orally, immediately following which the subjects 
also received 14c-aminopyrine 2 microcuries as an intravenous bolus. 
Sal~va and breath samples were obtain~a from each subject at specified 
intervals during the pre-treatment baseline and on day 7. Famotidine 40 
mg was administered before breakfast and before the evening meal. Samples 
of saliva we_..e assayed for f~tipyrine concentration as an index of plasma 
anti pyri ne co11centrati on. C02 dpm was measured by liquid 
scintillation counter to ind'icate the hepatic dernethylation of aminopyrine. 
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d. Resul t5 

(1) Safety: one of the 8 subjects experience<:1 mild diarrhea tnroughout tne 
7 days on famotidine; th:s subsiaed after the investigation was 
completed. Two of the subjects experienced mild fatigue througho~t the 
drug-taking phase of the investigation. One subject had a minor 
increase in SGPT at the End of treatment; the result of a repeat test 3 
months later was normal. 

(2) Hepdtic drug metabolism: after 7 days of treatment with famotidine 
40 mg b.i.d. the mean elimination half-life of antipyrine and 
aminopyrine decreased less than lOt from baseline. 

e. Conclusions: the sponsor concludes, on the basis of a statistical 
analysis, that there is a 95% probability that the r11edian increase from 
bdseline levels in antipyrine '·3if-life is less than 10% and an equal 
probability that the median ir.,rease in aminopyrine half-life is less 
than 25%. 

f. CoJT1J1ent: in fact, one of the subjects showed an increase in the 
anti pyri ne ha 1 f-1 i fe ar .1 2 showed an increase ; n the ami nopyri ne 
half-life; consequentl~, it would appear valid to conclude that 
famotidine may, in some individuals, impa~r the oxidative metabolic 
functions of the liver. 

6. Summary of results of studies on drug interac1..~ljns: data submitted in 
this section are supported by a published paper (St~~Jer C et al, 
Arzneim ~orsch 1984; 34:1041-1042) in conclucing that famut~dine does 
not affect oxidative me:abolic fu~ctions of the liver. These 
obser1ations are supported further in the results of studies show1~q 
absence of interaction of famotidine with diazPpam, theophylline, 
phenytoin and warfarin. These data indicate ~hat these drugs may be 
given without need for dosage adjustment in pdtients taking famotidine. 

F. Anc i 11 ary studies 

1. Study No. 12 

a. A double-blind, dose-ranging study to evaluate the effects on healing 
•Jf acti11e duodena1 ulcers with famotidine compared to placebo. 

b. In\lestigator: Edward Cattau, Jr .• M.D., National Naval Medical Center, 
Bethesda, MD. 

c. Design of study: in the course of this clinical tri.11, samples of 
gastric secretions were obtained at the baseline endoscopy, at the end 
of the st'iort-tenn study and at the end of 6 month5 (treatment WJS 
continued to evaluate prevention of recurrence). Ourins endoscopy 5 ml 
of aspirate was collected in a sterile syringe for both qualitative and 
quantitative analysis of aerobic and anaerobic orgar.isms. 
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d. Results: only 5 patients were evaluated, all during the short-term 
treatment period, ~nd in only one patient was d chdn9e in gllc;tric flora 
observed. 

e. Conclusion: the·data are insufficient to permit any conclusions 
regarding d possible famotidine-related effect on gastric flora. 

rrr Cli~ical Trials 

A. Unit~d States studies 

1. Protocol No. 5006 {US multicenter trial) 

a. Title of study: Famotidine in the short-term treatment of duodenal 
ulcer. 

b. Design of the trial 

{1; Admission criteria: patients with clinical symptoms of duodenal ulcer 
with an endoscopica11y demonstrated duodenal ulcer 0.5 to 2.5 cm i~ 
longest aime~sion. 

(2) Exclusions 

(a) Pyloric stenosis or peptic ulcer other than in the duodenal bulb 
(b) Zollinger-Ellison syndrome 
(c) Complications such as perforation or gross hemorrhage within 7 days 
(ct) Treatment with anticholinergics or H2-blocJ.ers within the previous 

week 
(e) Concomitant significant disease 
(f) Lactation or child-bearing potential. 

(3) Clinical observations: history of previous peptic ulr~r disease, 
alcohol and smoking habits, physical examinatiun, ECG, conventional 
clinical l3boratory tests and upper endoscopy to confirr,1 the presence 
of duodenal ulcer(s}. FJllow-up assessments of clinical symptoms were 
made and endo£copies performed at weeks 2, 4 ana 8. Once ulcer healing 
was demonstrated at any of these intervals, the pati~nts were eligible 
to be re-randomized into a 1 year maintenance study. Those whose 
ulcers tiad not healed at the end of 8 weeks were considered to have 
completed the study as a treatment fanure. At each treatment vis~t 
the patients were given diary cards for daily recording of day and 
night pain, gastrointestinal symptoms, number of antacid tablets taken 
and any adverse experiences. The data from these diaries were reviewed 
at each visit. At the completion of the study the physical and 
hboratory examinations were repeated. 
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(4) Treatment schedules: pati~nts were randomized to one of the foilowing 
4 dosage regimens. 

(a) Famotidine 40 m~ h.s. (plarebo at 8:00 am, famotidine at lU:UO ~ml 

(b) Fa.;iot·idine 20 mg b. i .d., 8:00 AM and 10:00 PM 

(t) Famotidine 40 mg b.i .d., 8:00 AM and lO:OU PM 

(d) Placebo at 8:00 AM and 10:00 PM 

(5) Antacids: each patient received a bottle of antacid tablets to be 
taken only if additional symptomatic reli~f was r~quirAd, 

c. Evaluation criteria 

(l) Endoscopy 

(a) Normal: no ulcer present, complete epithelization of the ulcer crater, 
regardless of the persistence or emergence of duoaenitis and/or 
erosions. 

(b) Ulcer: incomplete epithelization of the ulcer. 

(2) Pain: severity of day and night pain was recorded by the patient on a 
sea 1 e of 0 = none, 1 = mi 1 d, 2 = moderate and 3 = severe. The terms 
were not defined. 

(3) Patient~' assessm8nts of global response to therapy were graded 0 = 
none, 1 =poor, 2 = fair and 3 =good and 4 = exL2llent, aga~n without 
definition of the terms. 

(4) Safety: adverse clinical and labor·atory event~ were recorded and 
evaluated by the investigator as to severity, seriousness, relat~onsh1p 
to study drug and outcome. 

a. Statistical treatment: the analysis of effectiveness at each time 
point was done as an "end point 11 analysis, i.e., patients whose ulcers 
healed at weeks 2 or 4 actually C(mpleted the stuay per protocol and 
subsequently did not have data. The specific r:ietllods of analysis of 
the data are indicated in the tabulations cf the results. Va1idity of 
the statistical methods applied by the sponsor in this and subsequent 
trials is the subject of a separate review of this NOA by FDA 
biometricians. 

e. Investigators (table 5): all of the physicians participating ir. this 
clinical trial are well-qualified by training and experience ta 
undertake studies of this type. 
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f. Results 
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( 2) Safety 

(a) ~ital signs (table 7): there was a statisticall} significant decrease 
in the mean pulse rate in patients receiving 40 mg b.i ,d. nd in the 
mean systolic blood pressur~ in patients receiving 40 mg h.s; these 
changes are not, however, of any clinical significance . 
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(b) Laboratory adverse events: in patients o:i famotidine there were no 
serious abnormal laQoratory val~es: nc patient receiving famotidine was 
1-;i tr.drawn because of an adverse 1 aDoratory ~vcrit. The one patient i'ii th 
a lab0ratory finding considered serious was on placebo. 

(c) Clinical adverse experiences: the 
percentage of patients with 
adverse signs/symptoms (table 8) 
regardless of drug-relationship 
was no greater with famutidine 
treatment r2n,) than with ::ilacebo 
(39~) The incidence of adverse 
exp~riences in patients 6U years 
or older was not different from. 
that in the general pop~lation. 
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A more meaningful analysis lists 
the patients withdraw~ from 
treatment beca~se of adverse 
signs/symptoms (table 9); here 
the incidence se~ms appreciable 
(2-3% on drug, 5% on placebo) 
but many of these adverse 
occurrences represent 
complications of the underlying 
peptic ulcer disease. In 
evaluating the possible 
drug-relationship of these 
occurrences I have (hosen to 
classify the sponsor's "probably 
not" :is "possibly yes". Even 
with this "strict construction" 
it is clear that in this 
clinical trial famotidine 
appears to be a relatively safe 
drug. 
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(3) Effectiveness 

( - ) 
'cl Number of patients evaluable: patients omitted from analysis of 

effectiveness (table 10) were remar~ably few (22/284, 6%) considering the 
lar·ge number of patients entcr·ed in each treatmer1t group. These 
non-cooperative patier1ts or investigators (protocol violatior.s, off drug) 
were identified ear1y in the trial so tl1at very few were lost after week 
2. As migtit be exµecte<i, discontinuation because of inefrective therapy 
was highest in the placebo group {13~). but less expected was the high 
incidence (8%) of discontinuation because of adverse e~periences. 
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T~nle 11 
Cumulat •e Hurnoer ~edlPd/~l.rnlJer 'n :rl!at~nt Group \ 

Famootldlne 

(b) Incidence of healin9: the sponsor 
tabulates the inciderce of healing 
at weeks 2, 4 and 8; week 2 
included endoscopies performed up 
to 18 days on treatment, week 4 up 
to 34 days and week 8 up to 65 
ddys. The resu1ts (table 11) 
leave no doubt that all ~hree 
doses of famotidine yield a 
similar incidence of healing Jnd 
all are sig11ificantly more 
effe~tive than placebo. 

lffek ~ (~ay Qan9e) 40 ~~ <O 81 D 40 d ! D ::>'':!=:JO 
on Treatment N•89 M•94 N•9J ~-.-

2 ( 0dyl 1 -28) 2~ (32) 32 ( 38) J 1 ( 33, . " 
4 (Oay1 19-j4) b<' ( 10) % (bl) b9 (H) lu 
8 I Day1 35-o4) 74 I BJ) b9 ( 82) 15 i a:\ " Beyond M'!ek 8 15 \64) ~9 ( 82) lb ( 82) .. 
t Day~ b5-85J 

At each tl!M point, eacn of the f&mot'O\ne treat~nt qro,;-. 
nao a 1\9n!l1cant'.y h1gner "eal\ng rate tnan pldcebo, ~· :c· 

Since, hO\'>'ever, demonstration of healing after 34 days of treatment is 
manifestly not proof of hea 11 ng within 4 weeks, I requested the spo11sor to 
tabulate the incirlence of healing by actual weeks. This tabulation 
(table 12) shows that if the first follow-up endoscopy is performed at 5 
weeks, a significantly smaller percentage of patents will require further 
treatment and an additional endoscopy. With the recorT1J1ended dose 
(40 mg h.s.) the incidence of healing at 5 weeks was ?Gt compared to 531 
at 4 weeks; with 40 mg b.i .d., the incidence of healing at 5 weeks WdS 75% 
compared to 54% at 4 weeks. 
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Among the 5 investigators who contributed at least 20 patier.ts the:--e was 
ge11era1ly not 111uc~1 treatment-by-investigator interaction l table 13) except 
as regards placebo incidence of healing which v~ried from 10 to 60% at 4 
weeks, 33-EUi at 8 hQeks. This is not a novel observation. 
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( c) Effect of treatment on duodenitis/erosion5: duodenitis and/or erosions 
co-existed with the duodenal ulcers in 201/363 (SSi} of patients in whom 
such info1'illation was available at the pre-treatment endoscopy. Some 
observers consider the presence of duodenitis and/or erosions part of the 
spectrum of peptic ulcer disease. It is therefore of interest to evaluate 
the effect of tteatrnent on these lesions and a.ny effect thP.ir pres12nce may 
have on ulcer hedling (table 14). Among patients in whom the e~do::cor1c 
records included reports of the presence or absence of duodenitis and/or 
erosions both before and after treatment in the same patients, the 
post-treatment incidence of duodenitis and/or erosions in patients in whom 
these lesions were not present pre-treatment was 24/78 (31%) on 
famotidine, 11/32 (34t) on placebo; the emergence of these lesions during 
treatment had no effect on healing of the ulcers. In patients in wham 
duodenitis and/or erosions were present pre-treatment, such lesions 
persisted in 84/146 (58%) on drug, 38/54 (72%) on placebo; the persistence 
of these lesions had no effect on the healing cf the ulcers. 

)uO~"'\<.\I 

~rin •on1 •Jlr•'" 
p,..p-\·'utmnt Ill t. ~•:*G \ 

(d) rtelief of p~in: the proportion of patients relieved of day pain was 
higher at all time points from the 3rd day onward through 8 weeks with all 
doses of famotidine than with placebo (figure 34). The proportion of 
patients relieved of night pain at the end of the first week ~as higher 
with the 40 mg h.s. and 40 mg b.i.d. doses than with 20 mg b.i.d. or 
placebo; from the second week onward, proportionately more patients 
receiving any dose of famotidine were relieved of night pain than were 
those receiving placebo (figure 35). The meaian number of davs to relief 
of pain was significantly fewer with all doses of famdidine t;1an with 
placebo (table 15). 
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1.i.ble IS 
inc:den<;e, 4l'4 ~i&fl 11~ w. Reli.:f ol ?.01n (0..J'>) 

f"l'IJ!IDU6f. 
A() .is 20 aw 40 !110 

(n" a9l (n ' 84) (n • 93) 

°'4y P.iin 
lnc i rillnr:11 (\; )f, (85) 71 (92) JS (94) 
El.I.WI ll\"1 ~ NO<w4 10 (n " 13) l (n ., I) 13 (n • lSl 

Mi id b (II = 23) 13 (n " \Bl 4 (1) .. 25} 
~rate \4 (II = 35) 14 (n • 36) \0 (n = 39) 
~~6!~ 12 {n = lij) 20 (n • 231 \0 S (n = \4) 
Tot.ii ll (n .. Bq) 14.5 (n , 84) 9 (n = '131 

Nignt Pain 
lncl dlill(;Q :\l 1& (85) f.i'.l (8\) bS (10) 
6.lw\1f!Q,. Hor.Qd &.S (n = \3) 6. 5 (n • JO) 2 (n = 21) 

Mi Id \0 (n = Zll 16 [n "' 16) 2 (n " 11) 
~rate 9 (I\ = 33) 21 (n "~} 9.S (11 =ZS) 
S.e~ere \9 (n "' 15) ll (n • 23) Z2 (II " 20) 
Tot.Al lO (n " 89) l•.S (n "84) 5.~ {n "' 92) 

SaAil P«lilt"ts h4d oo ~in at !laS4tlirie bllt l'ldd 1)4\n at one or av:;N 
Sl.IOseQuent litnf..'?Oin_t~. ., s19nifir:4/\t .. ithin-group c!"..ulge frQll 
u.\wli~ .... s observed for ~.;~ treotment groi..p, p<.01. for both 
reli'i!i of Do~ Pain .llld reli~f of liigM Pain, ~.icl'l of the f.irrotid1ne 
9roupio ..er-e ~ign\f\i;.i11tlJ< bett.er th.in pl;icet>o, p <.OOl. 

Page 37 

Pv.a.OO 
(I\ • 91) 

91 (94) 

22 {n "' li) 
6-4 (n = 29) 

55 (n = 37) 
21 (n " 25) 
~ en= 91) 

62 (~) 
11 (n • l5l 
~-5 (n = 20) 
i>4 (0 "' l3) 
S4 (II • 29) 

52 (n " 91) 

(e) Antacid consumption: throughout most of the 8 weeks of the trial, the 
percentage of patients taki~g antacids was higher in the placebo-treated 
than in the famotidine-treated patients (figure 36). The mean number of 
days of antacid therapy (table 16} and the mean number of antacid tablets 
taken daily {table 17) were statistically significantly fewer at most 
intervals with famotidine than with placebo, but the differences were not 
clinically significant. For example, patients on placebo took less than 
one antacid tablet per day fewer throughout the 8 weeks of treatment than 
did the patients receiving famotidine 40 mg h.s., the dose recolTl!lended for 
the short-term treatment of duodenal ulcer. The ~ean number of dQys in 
which patients took antacids was less than one day more over an 8 week 
period with p1~cebo than with the 40 mg h.s. dose. 

::-:.;:...r~ 30 
:,r;:t"~i-~f' :' '•~'tl"~l ••::e~\'"'; ~l"·:a-:: ~ .... .,_.,.,., 



NOA 19-462 Page 38 

( g) 

-·· 

'I.ill[ 16 

lolllliltl(R ~ DA~~ 

•.-,..or:o11o1l 
·ry ~m 

°'L4ltBO Q!fH_lilNI"[ ':!i'"Wftlli 

"4£•M 

91 ) . : + l. ·.)6 '34 ) . ~ • ;'.HO t; ~ ? . q + 7. Bfl•• lA t I + ,, . 6• 

~ 6 ~.z .. : 8:.. cl) 1_9. ~ b9·· ~1 1 J. ,, .·e·• ·a 1.1 • :.67 

n 2.9~:.% 1s 10 .. ;n .. 1 ? o.e~'.•.-"· P 'e•2.l:lll 

'"IDCO:' ~·'°If' 
w ,.,s tc a~1o1 

'lf•n ""'" 
92 l. "':'. 1~ ... .. ~ . ~ .:. ' . .l !> 

di l.4.:1.'i"I- IK; I " ~l_9Q_ 

)6 1.0:_1.n~ ., 1,[J:,l.37-

"' l.Z:._' 41 IS ,._7•2. ~ 1 •• 

4C BlD 

...... ., 
gj ~ • 5 .. ~ . 1 !> ..... .. J, i+l. f>l H 

11 :..o:l .(J-

.. :.J...;,'l• 

~~ 

... l"i 

'l8 2.2:2.:5 

1; '. l.:_£. 3• 

10 l.~•1.:M 

;p l. •: l '9 

J•Ht,.~ixe aftw't 
•v MS 4 ?lu .. ebo 

-0. 9 

·0.1 

-o a 

-l I 

Summary: this trial of the short-term (up to 8 weeks) healing of duodenal 
ulcer compared famotidine in doses of 40 mg h.s., 20 mg b.i.d. and 
40 mg b.i.d. with placebo in a total of 384 patients of whom 366 were 
evaluable for effectiveness. Healing, defined as complete 
re-epithelization ;f the ulcer site regdrdless of the pers~stence or 
emergence of duocenitis and/or erosions, was evaluated at 2, 4 and 8 
weeks, depending on the interval at which th~ ulcer was found to be 
healed. 

The incidence of healing was highly significantly better than pl1cebo with 
all doses at all treatment weeks (p 0.001 ). With the doses of 40 mg h.s., 
20 mg b.i.d, 4C mg b.i.d. and placebo, tne crude incidence of healing of 
ulcer was 83%, 82S, 82% and 45% respectively. The respective percentages 
as calculated by life-table analysis were 881, 89~. 89~ and 55%. 

The drug groups showed significant reduction in day and night pain 
compared to placebo (p 0.001) and in the consumption of antacids. 
However, the differences between famotidine and placebo in the amount of 
antacid consume and the number of days antacid wer2 taken was not 
clinically significant. 

The most common clinical adverse experiences were headache (5.2S) and 
constipation (3.1%) in the group receiving 40 mg h.s. as contrasted with 
respective incidences of 11 .0% and l.0% in the placebo group. Eight of 
284 patients (3%) receiving famotidine and 5 of the 100 receiving placebo 
(5%) were withdrawn because of clinical adverse experiences. 
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Serious clinical adverse experienc2s reported during the study w~re either 
complications of pre-existing conditions or were the result of treatment 
failure. Serious laboratory adverse experiences were no mere frequent in 
the famotidine g~oups than in the placebc group. 

Based on the results of this study the 'iponsor recommends a 40 mg h.s. 
dosage regimen for the short-term therapy of duodenal ulcer. 

2. Protocol number: none assigned 

a. Title of study: famotidi;1e in the preventi1.rn of recurrt:nce of duodenal 
ulcer. 

b. Oesig.1 of st~iiy: double-blind, randomized, multi-centert 
placebo-control 1ed dose-ranging $tudy. Patients who had a healed ulcer in 
the short-tenn treatment ;:>eriod were invitt:d to enter this (maintenance) 
phase of the study. The pati.?nts wer-e re-randomized to treati;'ent with 
either famotidine 40 or 20 mg h.s. or ulacebo. Patients were 
re-endoscoped ~Her 4 weeks (up to 42 days 1)n treatment), 12 weeks (days 
43-105) and 2., weeks (day 106 and laterlt un)ess symptomatic relapse 
called for endoscopic examination before the scheduled return visit. 

c. Investigc-··· A,; twenty-four of the 34 investigators who partic., .. ated ir1 
the sher~ 2rm trial participated in this trial. Fifteen of the 
inv0stigators contributed 5 01· fewt:r patients, while only 7 contributed 10 
or more. The success of the investigators in enrolling eligiole patir.nts 
into the long-term trial varied over a consi ierable range from 55 to aai. 

d. Results 

(1) Comparabil~ty of the patient 
groups: 54 patients were 
allocated to 40 mg h.s •• 57 to 
20 mg h.s. and 66 to placebo. 
The treatmeilt gt·oups were 
compa~able in all essential 
resµects (table 18). 
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( 2) Exclusions from analysis for effectiveness (table 19): the most freque!.1. 
reason for exclusi.1n was failure to take the prescribed medicatio!'l fo1· 
various periods of time at variou~ intervals of the trial. The proportion 
of patients excl~ded from the anulysi~ for effectiveness of 40 mg h.s. t 

20 mg h.s. and placebo was respectively 9%, 14i and 6i which is not a bad 
record for a 6 month trial. tn addition to these exclusions a number of 
patients dropped 01.1i:. at at various intervals during the tria) for various 
reasons; the spo~sor's accounting for these patients is u matter to be 
addressed by our biometricians. 

txc lu~1ons from Ana1ys1'. ~t (f~tc~·.ene~s 

Ott arug~ 
nff a ruqD 
Off druqC 
Protocol deviation 

Total 

Mer~ t"l4n i ron~tci..~ ~ 111? .:Says 
~a·~ t~an 5 cay' jur1nq .~pk' 1-4 
~ore tnan 10 Oo;I duri~' "~~kl 5·'2 
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( 3) Safety 

(al Vital signs (table 20): 
baseline was an increase 
patients receiving 20 mg 
clinical importance. 

t:)e only statistically si9nif~cant change from 
in mean systolic BP from 121. 7 to 126.1 in 
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(b) Clinical adverse experiences: the incidence of adverse signs/symptoms 
WdS similar in the 3 groups (40 h.~. 231, placebo 291). The number 
withdrawn because of adverse experiences was no greater with famotidine 
(4/111, 4\) than with placebo (6/b6, lOi). 
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Adverse clinical experiences classified by body system (table 21) or by 
symptoms (table 22) were generally no more frequent in patients receiving 
farnotid1ne than in those receiving placebo. 
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(c) Serious clinical adverse experience were reported in 3 patients: 

A 59 year old male with hypertension and atherosclerosis 
receiving famotidine 40 mg h.s. was admitted to the 
hospital on day 69 with~ 2-week history of a severe 
right-sided head and face pain with 3 to 4 episodes of 
transie11~ blindness in the right eye. A CT scan 
demonstrated a recent infarct in the distribution of the 
right middle cerebral artery. Angiography shewed complete 
occlusion of the right, and partial occlusion of the left 
internal carct1d. Therapy with famotidine was 
discontinued. The investigator considered this experience 
nut drug-related. 

A 50 1ear old male with a prior nistory of hemoptysis was 
receiving famotidine 40 mg h ,;. when a diagnosis of 
pulmonary tuberculosis was made and the drug was 
discontinued on study day 36. The investigator believed 
the experience was definitely not related to drug therapy. 

A 61 year old female with chronic obstructive pulmonary 
disease was admitted to the hospital with non-specific 
chest pains of 2 days duration after 42 aays on placebo. 
The patient has be~n lost to follow-up. The investigator 
con~ldered the experience definitely not drug-related. 

( d) Laboratory adverse event5 were ~c:t serious 
and were no more frequent in the 
famotidine-treated patients than in the 
placebc-treated patients (table 23). 
There were 2 withdrawals from the trial in 
the famotidine group, one in the placebo 
group because of adverse laboratory 
events, but a drug-relationship was 
extremely doubtful in all cases. 
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{4) Effectivenes, 

(a! Incidence of r~currence: the sponsor 1 s tabula ~on divides the duration of 
treabnent into 3 periods, days l-42, 43-105 and 106 or later (tab~e 24). 
By life-table analysis it is clear that the incidence of recurrence with 
placebo (67%) is ~~atistically significantly higher at the end of the 
6 month trial than that with famotidine 40 mg h.s. (311) and 20 mg h.s. 
(26i). However, b~cause of the wide spread of the intervals allowed for 
the respectivP. periods (e.9., period 3, the 6-month interval, includes 
endoscopies performed from day 106 onward) an endoscopic finding at 15 or 
16 weeks would be included in the 24 week analysis. To get some 
conception of the r~te as well as the incidence of recurrence, I requested 
the sponsor to prepare a tabulation showing the numbers for each 4-week 
period (table 25). From these data it is clear that~ as hds been shown in 
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previous trials of prevention of recurrence, the recurrences tend to occur 
within the nrst 4 months. The botto111 line, l1owever, remains the same, in 
that the data provide evidence of effectiveness of famotidine in both 
dosages in reducing the incidence of recurrence of duodenal ulcer. 

(b) Antacid consumptior: the percent of patients taking antacids during the 
trial was the same on famotidine 40 h.s. (12%), 20 h.s. (14%) and placebo 
( l 5~). 

E:. Summary: 177 of the patients whose duodenal ulcers had healed in the 
short-term trial were admitted to a one year trial of famotidine, 
40 mg h.s., 20 mg h.s. or placebo in the prevention of recurrence. At the 
time of this submission data were insufficient to report on tne results 
beyond 6 mor.ths. The limited achievement of short-term healing is 
illustrated by the 67% incidence of recurrence in 6 months ir. patients 
receivinq placebo. Both doses of famotidine reduced the incidence by 
auout the same order of magnitude; the sponsor's recommended "maintenance" 
dose, 20 mg h.s., yield~d a 26i incidence of recurrance. In this trial 
the drug was safe; clinical and laboratory adverse experiences were no 
more frequent in patients receiving the drug than in those receiving 
placebo. 

f. Comment: bringing about hea'ling of the duodenal ulcer in the short-term 
is no great clinical problem; it can be ~chieved as well with a few daily 
doses of antacid as with any of the systt:r1ically acting drugs. The 
problem in peptic ulcer disease is to prevent recurrence and thereby avoid 
intractabil1ty. Faraotidine is clearly superior to placebo in this respect 
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but the 21% incidence of recurrence within 6 munths with the recomnended 
dose of 20 mg h.s. still leaves quite a bit to be desired. To compare the 
effectiveness of famotidine wi~h that reµorted for other drugs it will be 
necessary to awai.t the completion of the 1-year trial. 

A single bedtime dose would have a cost-effective advantage, but as for 
the contention that it improves compliance, I doubt that patients would be 
any less compliant with a regimen of one tdblet in the morning and one 
tablet in the evening. Since it rnJy be possible to achieve even greater 
effectiveness in the prevention of recurrence than was obtained in this 
trial, the :;ponsor should consider a trial of a dose of 40 mg b.i .d., or 
perhaps 40 mg in the morning and 20 mg in tl1e evening. 

3. Study No. 41 

a. Title: An open-lab~l study tc evaluate the use of famotidine in patients 
with peptic ulcer, Zollinger-Elli~on Syndrome resistant to or intolerant 
of c1met1dine or ranitidine or both. 

b. Design of study: Open-label, uncontrolled study. 

c. Investigator: Sidney Coheri, M.D., Hospital of the Universitj of 
Pennsylvania, Philadelpnia, DA, 

d. Results (table 26) 

(1) Characteristics of patients entered into the study: the basal acid output 
in the first 3 patients in the table is surprisingly low, especially in 
the face of the elevated serum gastrins. 

(2) Safety: t1-¥0 of the patients had adverse effects, both requiring 
discrintinuation from the study. One patient had severe abdominal pain, 
the other elevated liver enzymes which, however, were not clearly 
attributable to famotidin~ since th~ patient had had multiple blood 
transfusions and the enzymes were slightly elevated prior to entry into 
the study. 

(3) Effectiveness: famotidine controlled tne sympto1ns in all patients on 
doses titrated to the individual patient; doses as :iigh as 400 mg/day were 
·equired. Three patients had been receiving famotidine for approximately 

one year at the time of this report (January 25, 1984). 

e. Summary: d satisfai:tory response to therapy was achieved in 7 patients 
with possible or proven Z-E syndrome who had not been adequately 
~ontrolied or had had adverse effects on cimetidine or ranitidine. 

f. Conclus1ons: famotidine was usually well tolerated in patients with Z-E 
syndrome and may be useful in patients resistant to or ir.tclerant of ot11er 
Hz-blockers. 
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4. Study No. 6 

Page 44 

a. Title of study: the use of famotidine in patients wlth hypersecretion of 
acid. 

b. Investigator: Robert T. Jensen, M.D.J Digestive Disease Branch, NIH. 
Bethesda, MD. 

c. Design of study: open study divided into an acute phase and a long-term 
phase. The acute phase was conducted to compare the potency, onset of 
action, ~nd duration of action of famotidine with cimetidine and 
ranitidine. A non-rando~ized block design was used. 

Patients included in the study met the criteria of lollinger-Ellison 
syndromP defined by a basal gastric acid output greater than 15 mEq/hr, a 
fasting serum gastrin concer.tration of greater than 100 pg/ml (normal less 
than 100 pg/ml), and a rise in the serum gastrin concentration of greater 
than 200 pg/ml after intravenous infusion of 2 units/kg of secretin. 
Patients under 18 years of age or women capable of becoming pregnant were 
exciuded. 

The critical evaluation criterion in this study was the level of hourly 
gastri~ acid output. An effective aose was defined as that which 
maintained the gastric acid secretion below 10 ~Eq/hour in the sixth hour 
following a dose. 

At the start of the study, H2-blockers were discontinued and gastric 
acid secretivn was followed until it rose above 10m£q/hour. At that time, 
famotidine 20 to 60 rny was giVen every six hou"'s for at least 4 doses. 
Selection of the starting dose of famotidine was based on the patient's 
-esponse to ::>revious treettment with H2-blockers. Famotidine dosage was 
11djusted by 20 mg increments every 6 flours unti' the gastric acid output 
during the s1xth hour post-drug was below 10 mEq. This dose was continued 
through the next day and gastric secretion measured again to ensure 
suppression of ga~tric acid to below lOmEq/hour. 
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In suumary, based ~~ the animal f1nd1ngs, F~110tfdfne 1s predicted tJ 
be a very potent, very selective, 1ong-~ct1ng and competH1ve H2 
rece~tor antagonist. The data also predict an unusually safe 
compound with a therapeutic index superior to cfmetf dfne or 
ranitidine. It will likely compare to ranit1dtne and contrast with 
cimetfdine fn being devoid of ant1-androgenfcity and sfgn1f1cant drug 
interaction complications. It should be like cfmetfdine and 
ranitfdine and unlike metiamide in lacking a significant potential 
for agranul ocytos is. Freedom from cardt ovascuhr complication~ "1th 
ora 1 use may be a unique advantage for F. Despite i t~s f!Xtraordi nary 
potency and somewhat longer duration of action, Famotidine does not 
seem to have any potential to cause su~tained gastric achlorhydria, 
sustained hyrergastrinemia. gastric ECL hyperplasia, or gastr1c 
carcinoids when administered once a day regardless of dose. !n orai 
carcinogenicity studies of approximately 2 years duratio~ in mice and 
rats up to 2000 mg/kg. (2000 times HD), ft der.ionstrated no 
carcinogenic potential in any organ, the stomach, 1 '}.:r, and testes 
included. 

In conclusion, Farnotidi~e has been thoroughly investigated in animals 
and has clearly demonstrated efficacy and reasvnable safety. 
Accordingl/, this well-organized and very readable NOA (119-462)by 
Merck Sharpe and Dahme for Pepc1d(famotidine) Tablets is approvabl~ 
f"Om the preclinical standp1oint. 

The only rec001nendat1ons 01.;fered are that the label .. ng: 

1. warn against use by nursing inothers sincf: fn rats Famotidine 
accumulates in the milk, penetrates the clood-brain barrier of 
neonates with relative ease, and causes extended growth 
depression in nursing offspring. 

2. suggest lowering of dose in patients with impaired kidney 
function since in rats, dogs and humans, absorbed drug is 
eliminated almost exc1usive1y in the urine. 

cc: Orig. NOA 19-462 
HFN-110 
~-110/CSO 
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Review and Evaluation of Animal Data 
(Amendments of April 6 1 1984} 

1 :cv I 198:i 

September 13l 1984 

The amendment supplies the following additional animal da~e: 

1. Three mo~th range-finding study fr. mice: Groups of 15 Mand 15 F mfce 
were gavaged once dafly with MK-208 at levels of 0 1 100-200, 400 700-1500, ir 

and 1000 mg/kg for 3 months 1n a study intended to ffnd suitable doses for 
a carcf nogenf cfty study. 

Results: 

Due to lack of toxfcfty, s0r.1e dose levels were increased at ffve weeks. 
Vi scos1 ty lfmi ted the 1naximum dose, to 2000 mg/kg. The drug was apparently -
very well tolerated at all levels, survival anci growth being undisturbed. 
Necropsies ~ere not done. 

?.. Ninety two week carcfnogenfcfty study fn mice: Groups of 50 M and 50 F 
Charles RfvP.r mfce were given MK-208 in suspension by gavage once daily at 
levels of 20, 200, and 2000 mg/kg/day (2000 times the daily human·dose) 
for 92 weeks. 

R2su1 ts: 

All treated groups perfonned as well as controls, the tr~ated were like 
controls w·fth respect to survival. growth, ophthalmoscopfc exams. and 
gross and histologf c findings except that diffuse distention of the glands 
of the fundus of the stomach was noted 1n 42S of the females at the top 
dose vs llS a~ong controls. Tr.ere was no spec1f~c tumor that was 
statistically more prevalent in the test groups vs ~ontrols. There was ~o 
indication of carcinogenicfty 1n efther the stomach or testes. The cnly 
suspect finding was the occurrence of adenoma or adenocarcf norna of the 
lung in 31 of 100 low dose animals vs. 22/100 and 15/100 in the two 
control groups; however. the incidence at the mid and high dose was like 
the controls., 

3. One hundred and·s1x week ~arc1nogenicity study 11 rats: Groups of 50 M 
and 50 Frats were gavaged L1th 20, 200, and 20Qj mg/kg of MK·208 1n 
suspension for 106 weeks. Two control groups each of similar runt>er were 
USP.d. 
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Results: 

Again the test groups performed like controls. Morbidity among the male! 
was slightly hign~r than controls at each test level and among the femal~ 
as well at the top dose. For example, the percent of rats that died t·' 

were sacrificed before tennination was 64i, 761 78% and i5% among the -
C,L,M. and H dose males and 42%, 4Bi, s2i and 7~1 among the respective 
females. Some of these deaths in the test groups were most l il<ely due u 
accide11tal lung intubation considel'ing the higher incidence of foreign 
body material in the lungs of ani:nals at the upper two levels. Growth w~ 
unaffected and ophthalmoscopic exa~s were nonnal. Gross and histologic 
exams did not show carcinogenicity in any organ, the stomach and testes . 
included. The only questior1ab·1e finding was endometrial polyp 1n 3/50, , 
1/50, and 1/50 females at the high, mid, and low doses vs 0/100 control · 
females, this tumor however was not statistically significant. 
Ncn-neopl as tic changes that we.re drug related included~ gl a11dul ar ti ssu1 
distertion in 5/50, 3/50, and 10/50 females from the low, mid and high 
dose levels vs 1/100 control females, nuclear enlargement of glandular '. 
mucosa in 9/100 and 26/lOJ from the mid and high doses vs 7/200 ~ontrols' 
eosinophilic cytoplasmic granularity of zymogen chief cells in 23/100 an1 
49/100 from tne mid and high dos~s vs 25/200 controls. The sponsor 
considers all of the foregoing changes as Nphysiologic alterations relat1 
to the phannacologic activity of the test article, i.e. inhibition of 
pepsin turnover secon~ary to inhibition of acid sccretionu. 

EVALUATION: 

The ninety two week carcinogenicity study in mice and the 106 week 
carcinogenicity study in rats did not show MK-208 to be carcinogenic 1n 
either species tested approximately t~o yrs. with daily dosages ranging 1 
to 2000 mg/kg or 2000 tirr.es the human dose of lmg/k.g/day. It was notabl1 
that there was no evidence of ~arcinogenicity in either the stomach or 
testes. 

Because soMe H2 receptor antagonists have produced stomach and test1cula1 
tumors near the end of a rodent's lifetime, it would have been prefer3bl1 
if these studies were .lifespan studies. Since however they gave not eve1 
a suggestion of tumors in either organ after a fairly len~thy period of 
tfme (which e~tended over most of the animals' lifespan), the submitted~ 
studies appear to reasonably exclude the possibility uf carcinog~nicity. 
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Dosage Form and Route of Administration: 
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4. Pharmacological Category nnd/or Prinicpal Inpications: 

Potent, long-acting Hz receptor antagonist (healer to peptic 
u leers) • 

5. Structural Formula and Chemical Name: 
See ~hemist Review il 
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This application is now considered to be approvable from the standpoint of 
manufacturing controls. The SBA has been changed to reflect this under 
the "Methoas Valiaation" section. 
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The minim~.un 6-hourly doses ot cimetidine and ranitidine were rjetennined 
similarly; the adjustment increment of cimetidine wds 300 rng, of 
ranitidine 150 mg, every 6 hours. 

If doses of more than ltiO mg of famctidine, 1500 mg of ranitidine, or 
3,600 mg of cimetidine were required every 6 hours, the patient was 
defined dS resistant to the respective drug and Jn anticholinergic, 
isoprcpamide ';,mg, was given every 6 hours in addition to the 
H2-b1ocker. The minimum 6-hourly dose requirements were then determined 
as described above. The minimum do~~s of each drug that reduced gastric 
acid secretion to the same degree (to below 10 mEq/hr during the sixth 
hour after a dose) were considered equipotent. 

In the long-term phase patients were treated continuously with famotidine 
alone for up to 38 weeks to investigate the safety, tolerability and 
required adjustments of the famotidine maintenance dose. They were 
evaluated at two weeks, two months and thereafter at 10 monthly intervals 
after beginning farnotidine therapy. The initial dose .1as the minimum dose 
iaentified ~n the short-term study. Dosage was titrated as needed to 
ensure continued su~pression of yastric acid below 10 m£q/hour. 

d. Results 

(l) Characteristics of patients studied (table 27): 11 patients were 
evaluated. It is obvious that they were all sick people. 

(a) 
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possibly drug-related symptoms prompted Clinical adverse ~xperiences: 
discontinuation of famotidine 
woman worsened after 80 days; 
patient on famotidine for 252 

in 2 patients. Pre-existing alopecia in a 
intermittent fever occurred in a male 
days. 
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(b) Lttboratory adverse events: famotidine was discontinued in 2 patients, one 
after lbO days with increased SGPT which was present at the outset and one 
after 241 days with margin~l eosi~ophilia, elevated ESR and leukopenia. 

(2) Effectiveness 

(a) Relative potency of famotidine vs cimetidine and ranitidine: farnotidine 
av-:raged 34 times as potent as cimetidine (range 15-75), 9 times as potent 
as ranitidine (range 2.5-15). 

(b) Onset of action (figure 37): there was no difference among we 3 drugs in 
the rate of onset of action. 

(c) Duration of action (figure 38): mean hourly gastric acid output remained 
below 10 mEq for 8 hours post-famotidine administration while the mean 
acid output at that interval was about 12 mEq with both cimetidine and 
ranitidine, not an impressive difference. From the 10th to 12lh hour3~ 
however, acid was more eftectively suppressed ~ith famotidine than ~~t1 
either of the other drugs. 

I 

~;.~e ~"' 

>·u~ ~· ~:·. :" ~' :.s"'Ct'~'"f ::-,..:::a"t! 
,.,!" :·-.t~'!""!r .sr.c :ar·~ ~'l'lf ., •a 

·----~--------
0 

F:.qure :a 
~r"ft1cn of •ction ;Jf ~itrl:;tHl1nt, \.:nwt•d1n1. ind Oi.ar'llt'!'nC!' 

s a 9 10 11 12 

e. Sur1Jll,1ry: The summary and conclusions are set forth succinct1y in the 
published paper by Howard et al (Gastroenterology 1985; 88:1026-1033, 
reprint attached). Famotid~·ne was similar to the two other Hz-blockers 
in that equipotent doses had the same onset of actiJn, time to maximum 
activity, patient tolerance, lack of evidence of hepatotoxicity and 
hematotoxicity, requirement for periodic adjustment of dose, and 
CQrrelation among individual daily doses required to control gastric 
secretion. famotidine differed from the other two drugs in that it had a 
longer duration of action, possibly attributable to a longer occupation of 
the H2-r~ceptor site,which, however, d0es not necessarily result in a 
less frequert dosing inter\~l. Famotidine ~iffered from cimetidine in 
that long-t~.m high-aose treatment in males was not associated with 
anti-androgen side effects. 
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B. Foreign clinical trials 

l. Study No. 5006 

a. Title of study: A double-blind study in 01,.;t patients to compare 
famotidine with r~nitidine in the short-term treatment of duodenal 
ulceration. 

D. Design o~- st:.idy: the protocol for this tri~d was ide1.tical to that 
outlined for the U.S. rnulticr:nter trial except that (1) instead of 
placebo, the reference control treatment was ranitid~ne 150 Tig b.i.d, and 
( 2) scores fvr seve .. i ty of pain and of other s:1 rnptorns r.iere defined: 

( 1 ) Day pain 

0 none 
l mild= bothered a little; pain is pr~sent part of th2 daJ, but causes 

little or no discomfort. 
2 moderate = bv~hered to some ciegree; pain is present most of the day. 

an~oying, but not interferrng with daily routine. 
3 severe = bothered intensely; constant pain causing marked interference 

~;th ~aily routine. 

(2! Night pain 

0 none 
mild= bothered a little; pain 1-:. present part of the night,'"'· t does 
r1oi. interfere with sleep. 

2 moderate,.. bothered to some degree; pain is present most of ,he night. 
occa5=. Hind lly rnterfor~s with s 1 eer. 

3 severe ~ bothered intensely; constant p~in. marked interference with 
sleep. 

(3} Other symptom$ 

:al abaominal discomfort 
(b) feeling of fu11ness 
::} flatulence 
:ct) acid regurgitat!on 
( c .I h..:a rtbu rn 
( f) na:L<Si:>3 

r9) vomiting 
( h / other 

(4) s.~verity of these syuptoms wa: :cored as follows: 

0 ilOnt. 
1 1.-:~ld ..: awareness of sign Jr symptom, b1,1t easily tolerated. 
2 moderate: tiscomfort e·.uugh to cause interference with usual 

ilC t ht ity. 
3 ~c~ere = incapacitating with inability to work or carry out usual 

act iv it.)'. 
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(5) Global response to therapy was assessed by the ~atient as follows: 

4 excelle· .... = best possible anticipated response; abdomindl ~.'!in 
completely relieved, other symptoms improved or no worse trhri usual. 

3 good= good response; aodominal pain almost completely relieved, other 
symptoms ~mproved or no worse than usual. 

2 fair= definite response, but could be better; some relief of abdominal 
pain, other symptoms ~nchanged or worse. 

poor"" min1mal ri?sponse; little or no 1·elief of abdominal pain, other 
symptoms unchanged or worse. 

O none = no respunse, absence of drug affect. 

(5) The dosage sch~dule was as follows (all doses in milligrams): 

8:00 A~ 10:00 PM Trea trnen t Group 

Famotidine 40 h.s. 

Famotidine 20 b.i.d. 

Famotidine 40 b.i.d. 

Ranitidine 150 b.i.Cl. 

placebo famotidine 
placebo ranitidine 
famotiC:ine 20 
placebo ranitidine 
famotidine 40 
placebo ranitidine 
placebo famotidine 
ranitidine 150 

famoti dine 40 
placebo ranitidine 
famotidine 20 
placebo ranitidine 
f amo ti di ne 40 
placebo ranitidine 
placebo fa~0tidine 
ranitidine 150 

c. Investigators (table 28): 68 investigators in 19 countries, all qualified 
by training and experience to conduct clinical trials, participatei in 
ttii s study. 

d. Results 

(l) ComµJrab;iity of treatment groups 
(table 29): the number of patients in 
the respective groups were famotidine 
40 ri.s. 255, 20 b.i.d. 259, 40 b.i.d. 
258, ranitidine 150 b.i.1. 259. The 
four tra~tment groups were essential1y 
comparable in numbrs an~ in all other 
respects. There was ro significant 
difference in the mean age between 
M~les and females. 
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(2) Exclusio~s from analysis of effective~ess: the numter of patients 
ex~luded fro," analysis of healing because of p1·otocol vio'1ations 
(tablt3 30) wa> gratifyingly small, amounting to a ti.Jtal of 5%. Even the 
numbArs lost from analysis because of absence of data on pain and global 
resp0nse (tabl~ 31) left a sufficient1y large data base for meaningful 
anal'lsis. 
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(a) Vita1 signs (table 32): cha~ges during treatment from :aseline value were 
st<":tistica11y significant for some o ... ell of the treatments, but none of 
the c~anges were of clinica1 concern. 
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( b) Clinical adverse events: adverse symptoms 
occurring with an incidence of 1.S't or more 
in at least one of the treatment groups :~ 
(table 33) were primdrily in the central -· .. -· , ,,, 
nervous system (~NS) (famcti<Jine 6%, :;,7'.'."'' .:·,:, 
ranitidine 8'.t) and the gastreintestinal =-~·:'"' ~ .... 

•!'!It 

... "' ,, '' c fl . )' I I I 

(G!i system (famotidine 4't, ranitidine :~:·::;:·:,,., ;:~:· ';, .. ., ~:: '° 
5'.t). Themostco11ll1onCNSsymptom, :-.;..:::::; :::~: ··~ ·; .. , 
headache, occurred in 4% on both famotidine '.:: .. :.:-"' 0 

,. " 

~nd ranitidine. Hie incidence of the most ..... """ " "• "·• 
co111Tion GI symptom, diarrhea, W<!S 1.3'.t on famotiaine, 1.9't on ranitidine. 
The adverse experiences were considered set'ious in only 2/772 (0.2i) of 
patients receiving famotidine, 3/259 (l.2t) of those receiving 
ranitidine. Very few of the adverse symptoms were drug·related; e.g. the 
incidence of withdrawal of patients because of advers~ experiences 
{table 34) was very low. Moreover such events as hemorrhage, development 
of a gastric ulcer or perforation of a duodenal ulcer are more 
appropriately classified as failures of therapy than as adverse drug 
effects. 
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( c) Laboratory adverse e •en ts were i nfreq1.ent (table 35)) occurring in 
approximately 4t of patients in each group. No ~atient was withdrawn 
because of an abnorilldl laboratory finding. 
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(4) Effectivene~s 

(a} Incidence ,)f healing: the .pons ... d splays the data for incidence of 
hea?1ng ac 2, 4, and P -e~ks i~ rnF conventional manner (table 36) in 
which the 2-week enrloscop} couia be as late as 18 da}s, the 4-week 
endoscopy as 1atP ~s J4 days, and the 3-week entoscopy a3 late 64 days. 
The resulting numbers r1c not correctly reflect the interval ilf t~ea1ing, as 
illustrared by :'le tabuiation in whi:h the incidence of healing is 
displayel by actual week'. (table 37) As in the t,;.s. tr~a·1, it is clear 
that '.it~ vrtimal interva1 to endos.::0;ie patients on t-eatment 1s 5 weeks. 
P.v be o:.h methods of cal cul at1on, the 20 my b.; .d. and 40 mg b. i .d. doses of 
r.Jmotiarne are more effoctive at 2, 4 and 8 weeks 1"~0<n the sponsor's 
proposed dose at 4Ll ~,g h. s. 
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(b) The incic.lence of heal in~ as ;·eportP.d by thost. wt?stigators who had at 
least 20 patients (table 38) shows co111wdtdti'<'t-"iy 1 ittle treatment by 
inve~tigator interaction at the importdnt interv,,Js t1'l'eeks 4 and 8) except 
for those int~rvals where the investigators had too few patients to m!ke 
the diff~rences meaningful. It is curious but inexµlicible ~hat in the 
~ponsor's proposed dose (40 mg h.s.) for the short-term treatment, the 
tcta1 incidence of healing re~orted by the .;nvestigators with 20 or more 
patients was much higher (85t) than that of all of the rest of the 
investi9ato1 ~ combined (6J%). By whatever method the data are calr . .ilated, 
dt week 2 and more imcortantly at week 4, the ~ncidence ot healing is 
higher with rdnitidine b.i.d. than with the sponsor's recorrrnended dose of 
fJmotidine 40 mg h.s. 
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(c} Relief of pain: the percentage of patients reliPved of day pdin 
(figure 39) and night pain (figure 40) was the same at all recorded 
intervals for all 4 trea+merits. Contrary to what one might expect, time 
to relief of day pain (table 39) was no short~r in pati~nts whose pain was 
rni 1 d on entry than in those with moderate to severe ;.ia in on entry, except 
fer patients receiving ranitid·ine in whoni the more severe the pJin, the 
longer the time to relief, Time to relief of night pain was, however, 
more rapid with all treatments in patients with initially mild pain than 
in those with moderate or 5evere pain. 
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(d) Antacid consumption: the percentage of patients rec~1v1ng antacid therapy 
was consistently greater with ranitidine than with famotidine during the 
first 4 weeks, after which v~ry few patients were stnl taking antacids 
(figure 41 ). Duriig the first 2 weeks the mean number of days in which 
antacid therapy was taken was significantly greater witf· 1-,'! patients 
receiving r~nitidine than with those receiving the 2 b.i, dos~s of 
famotidine but the dif'erences amount to only d fraction of~ day 
(table 40). No Jifforence emerged between ranitidiiie and the 0 h.s. dose 
of famotic!ine. 
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e. :;urr1nary: 1,031 pt!.tients were entered into a multi center trial of 3 dosez 
of fan~tidine (40 mg h.s., 20 mg b.i.d. and 40 mg b.i.d.} vs rlnitidine 
150 mg b.i.d. i~ the short-term treatmen~ uf duodenal ulcer. The 
incidence of healing was: 

wK 

4 
8 

Fam 
40 HS 

68% 
8 7·:; 

Fam 
20 BID 

ni 
92'1 

Fam 
4CJ BIO 

81~ 
92~ 

Ran 
50 BID 

76% 
90'.t 

Thus the incidence of h~eling with ranitidine at the important 4 week 
follcw-up was of the same order as that with famotidine 20 mg b.i.d. and 
40 mg b.i.d. but was higher than with the sponsor's recommended dose of 
40 mg h.s. The percentage of patients relieved or both day and ~ight pain 
was in the neighborhood of 60% at the end of the first week. and 80% at the 
end of 8 weeks with all 4 treatments. The time to relief of day pain ii"! 
famotidint-treated pdtients was generally not shorter when the ~~in WJS 
initially mild than when it was ~oderate or St;ve::--e 1 avera~ing 6-7 aays. 
In patients receiving ranitiaine the average :ime :o relie~ of severe pain 
was 18 days c0ntrasted with 4.5 days for ~ild ~ain. The average number of 
days in which patients tooK antacids ditfered by a fraction of a day >~ong 
the 4 treat.;11ent. groups, a clinically meaningless :iifference. The 
percentage of patients receiving antacids during the first 2 weeks or 
treatment was sign·1ficantl_v le~s in patients receiving famc":idine 20 mg 
b.i.d. than in tho~~ rer.eiving ranitidine. but at ~o time pcint was ther0 

an advantage uf the sponsor's re~o~nended dose (40 mg h.s.) over 
ranitidine in the number of petients requiring concomitant antacid 
therapy. The incidence of drug-related adverse events requi~ing 
withdrawal of patients from famotidine tre~tment wa~ less than 11. 

'. 
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An i 11teresti ng di ffi?rence betwt'en the conduct of the LJ. S. and foreign 
trials in the short-term treatn.ent of duodenal ulcer is that twice as many 
U.S. investig3tors contributed 10 or fewer patients, while twice as many 
foreign investigators contributed 11 or -::ore patients. It wa11ld be 
instruc~ive to know whether this difference is because the foreign 
investigator~ had more time to complete the assigned number of p~tients, 
had mar~ patients available tu them, are more pers~asive in convincing 
pa·.:ients to enter clinical trials, or whether patients are more <.:asily 
persuaced to participate when the control substance is a drug of known 
effect'veness rather than a placebo. 

2. P.'·otO(Ol No. 503-00 

a. Title of study: A double-blind ~~~Jy 1n out-patients to compare 
famotidine with pldceDo ir. the long-term maintenance treatment of duouenal 
ul~er (weeks 1-21). 

b. Design of study: the procedure wds identical ~ith that of the U.S. 
multi-center trial of prevention of recurrence except that only 1 dose of 
famotidirie, 20 mg h.s., was compared with placebo. 

c. Investigators: 64 of the 68 investigators listed in the short-term trial 
participated. 

d. Results 

(1) Comparability of patient groups (table .ti): theri: were 306 patients 
on famotidine, 339 on placebo. The yroups were comparable in all relevant 
respects. 
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(2) Exrlusions from analysis of effectiveness (table 42): 38/306 (12~) 
of patients receiving farnotidine and 33;309 (10%) of pdtients receiving 
placebo were exclud€d, primarily because of ·' 0~'' 
varioi.;s protocol viola.tions, the most co!Tlnon ,,., .............. ,..,., ......... .. 
of ~·hich were (a1 failure to tak.e th4: drug as .=:w;,:·"-::~.~· 
prescribed and (b) takiny forbidden •D ·m 

concomitant ;nedications. The percentage lost :.:.:, ... ,·"·-····"" ·~ 
was in the .a:rne range as that in the U.S. ~:.~;;:-:".,""; • 
trial. cn.~~-~"'Q~~· ··J·•t·~· 111 ;. 

l), c 

( 3) Safety 

(a) Vital signs: other th~n an increase In body weight, of no c 1 inical 
import, in pati~nts receiving famotidir.e compc3red with patients rece1ving 
placebo, there was no difference between the treatrnents with regard to 
change from baseline or difference from each oth~r. 

(b) Cli~ical adverse experiences (table 43) 
occurred with somewhat higher frequency in 
pati~nts on famotidine (2Si) than on placebo 
(19%); the difference is not statistically 
significant. Headilche, thP. most coHunon CNS 
symptom, occurred with equal frequency in the 
2 groups (famotidine 2.6%. placebo 2.9%). 
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Symp;.:oms evaluate<' by the invest·igator as possibly, probably or definitelJ 
druq-r~lated were recorded in 5/306 (l .6~) of patients receiving 
famotidine, 9/339 (2.7tl of patients receiving pl~cebo. The only really 
troublesome adverse clinical event in patie11ts receiving famotidine l'1as 
alopecia in one patient; howe1er, it was also reported in one patient 
receiving placebo. Among patients o5 years of age or older clinical 
adverse experiences occurred in 8/18 (44i) on famotidine, 5/17 (29%) on 
placebo; however, the adverse experiences reported in this age group 
appeared to be related not to a drug-effect but rather to diseases 
associated with advancing age such as myocardia1 infai·c-r:ion, traumatic 
arthrupathy, irisomnia, Parkinson's disease anli neopidsia. This is a 
reflection of the FDA requirement that all advers~ events occurring during 
a clinical trial be report~d; for example injury or death f:orn a guns~ot 
wound or a trdffic accider1t while a ~atien~ is in a clinical tridl must be 
reported as an adverse event which it obviously is, but which equally 
obviously has nothing to do with the treatment. Since such events could 
occur with equal fr~quency in patients receiving a drug as in those 
receiving a placebo, it is not surp,.ising that, in a clinice-1 trial of a 
drug as safe as fa:notidine, thf: percent of patients wit11drawn because of 
ddverse experiences in this trial was the same with farnotidin~, 9/306 as 
with placebo, 8/339 (2.4t). Interpretation of these riumbers is 
complicated by the fact that investigators differ in their assessments of 
possibly/probably drug-related effects. Th~se differences are illustrated 
in the 8 patients in wtwm serious adverse ~vents were reported: 
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A 50 year old ma1. receiving famotidine experienced 2 episoaes 
of hematemesis and hema~.ochezia on day 34. Enduscopy 2 days 
later revealed a 2.0 cm duodenal ulcer with signs of 
bleeding. Following gastric resection the patient had an 
uneventful reco11ety. The investigator assessed this 
occurre~ce as pronabl) nuc drug-related. 

The duodenal ulcer in G 50 year old man with tarry stools on 
entry into the short-term trial healed complete on 
ranitidine; the pdtient was enrolled in the maintenance study 
on famotidine. On day 85 en•.josopy revealed hemorrhagic 
gastritis. On day 123 the patient reported fulness; 
endoscopj' showed bleeding varices in the gastric fundus. 
Carcinoma of the pancreas was suspected and was confirmed at 
surge~y on the following day. The investigator's opinion was 
that this was prooably not a drug-related event. 

A 70 year old man was hospitalized because of chest pain on 
day 8 of treat~ent with famctidine. There were no 
signifi~ant changes in the ECG; enzyme levels were not 
raised. After discharge, medication was restarted. On day 
77 the patient again experienced chest pain and was withdrawn 
from the stud}. He 1 ater underwent surgery for 
pneumothorax. The investigator thought that this occurrence 
was probably not drug related. 

A 48 year old man experienced asthenia, headacne and 
1izziness during treatment with ran1tidine in the short-term 
study. In the maintenance study he was randomized to receive 
iamotidine. On day 36 he was withdrawn from the ~tudy 
because of sevrre asthenia and an ALAT of 592. A diagnosis 
of .1epatitis B was established. Eight months later the ALAT 
was still elevated (450) bu~ no clinical symptoms were 
present. The investigator concluded that the hepatitis was 
definitely not drug-related. 

A 71 year old man taking several jrugs for peripreral 
vascular d;sease was randomized ·~o the farnotidine treatment 
group. On day 70 he suffered ":"yocardial infarctiun and 
died within 2 hours. The inve!> .19ator concluded that this 
was definitely not drug-relateG. 

A 69 year o~d man with a tiisi:ory of perforated duodenal ulcer 
complicated by a right subpnrenic abscess was entered into 
the maintenance trial despite the fact that after 4 weeks of 
treatment ~ith famotidine 40 mg h.s. in the short-term trial 
his abdominal pain had not improved and endoscopic 
examination was not po~sible because of pyloric defonnity. 
On day 10 the patient was hospitalized for hematemesis and 
was found to have bronchial carcinoma matastasic to the 
liver. The i~:estigator concluded that this occurrence was 
definitely not drug-related. 
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( c) 

A 59 year old woman experienced a m_:ocardial rnfarction 1, 

day 24 of treatment with placebo. She subsequently 
recovered. The investigator assess:d this experience as 
probably not dru~-related. 

A 56 year old man receiving placebo was found on day 25 to 
have cancer of colon. The investig1tor believed that this 
was definiteiy not drug-related. 

It is obvious from the above su111T1~ries that these serious clinical adverse 
experiences were not drug-related, even tnough the assessment ''probably 
not" is tantamount to "r.1ssibly yes." 

Laboratory adverse experiences (table 44): the only noteworthy 
observation was the occurrence of abnormal results of tests of hepatic 
injury in 15/255 (6't) of patients receiving 
famotidine vs 0/271 with ~lacebo. If thtse numbers 
are correct, famotidine will bear watchin3 for 
possible hepatotoxicity; however, none of the 
changes were serious and only on~ patient was 
withdrawn from the study because of a suspect 
laboratory value. Among the 18 patients 65 years or 
older receiving famotidine there were no laboratory 
adverse events. 
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(4) Effectiveness 

(a) Prevention of recurrence: farnotidine significantly de~reaspd the rlte ana 
the incidence of recurrence of ~uodenal ulcer (table 45) compared to 
placebo. In patients re~eiving placebo the incidence of ~ecurrence within 
the first 4 months was an astonishing 60t vs 20~ 2+ those receiv~ng 
farnotidine. Data extending to almost 9 
months put the incidence of recurre11ce with 
placebo (74%) at more than t\:ice tnat w th 
famotidine; while thi~ is a highly 
significant difference favoring famotiaine, 
it is far from an i~pressive achievement, 
especially since in patients treated with 
famotidine there was a ~ubstantial increase 
in recurrences from the end of 6 months 
onward. 

..,'..fl~ :. .. ) ii..11"1~ 
),. ·-..1i:arnt 

_,,.,:.... :-..,, \ , -~:i 
iliCl""·" : ~._, :i. Z9·56 
"""tr; :l1-• F-a.<• 
llil:''"t"I' ~·~· as-~1~ 1 

t..cr~" • :,.,!. t 1 J- ltC 

~"':.'" ': ::.,$ '41-:C)(,, 

~.wJr::>!Ml ;?0 "IS 
. ~ • lUo' 

. 
:• l -
;.; '9. 

" 

•4.l~ ~&t.'rn:1 r,...,~ V\41t\i1 

•1...4CU..:; 
' •• J)i 

~ l l ti 
tti: J, 

icy Jj 

'. 85 c: 
';! 65 
; 9; e 
z: ~ ' ~' 

(b) RE:1ief of pain (table 46): as would be expected from the dctta on 
recurrence of ulcers, famotidine was much more effective than placebo in 
preventing recurre~ce of u1cer pain. Since patients eligiole for 
admission to the trial were those in whom '.~lE•6 
the ulcer had healed during short-term ............. °",_ .. ,. .... . 
treatment, the incidence cf rnoderate to -~"·;:;~·,...., ,_. .• ~··;:.._ ,_ .. ,::···;:.,_ 
severe pain at baseline was negligib1e. "

1 
... - -However, the proportion of patient; ~ : 

experiencing moderat~ to severe pain by the 2; , 

'" w - Pl IC 21 .. - .. ,.,..... ZJ II\ 

end of the study was clearly much greater in 
patients on placebo than in those on 
famotidine. 
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l•p 1'•Y.1111 t\H..,......,, -~ t .... ..-.iu ... ,01 
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(c! Antacid consumption: che proµortion of pc2t10nts who took antacids at any 
time during the trial was $ignificantly higher in patients on placebo 
(49%) than in those on famotidine (3Jt), p 0.01. However, the ri1Jmber of 
doses taken is not reoorted. 

' . 
e. Summar.y: in a multicenter double-blind placebo controlled trial of 

famotidine 20 mg h.s. (306 patients) vs placebo (339 patients), famotidine 
was statistically significantly more effective than placebo over a ~eriod 
of 6-9 months in preventing recLrrence of duodenal ulcer, relapse of 
symptoms and teq1.d rement for concomitant ant.:ici d therapy. Nevertheless, 
the incidence of recurrence with far.iotidirie, 22't at the end of 6 months, 
3t}i at the end of an additicnal 3 montils, suggests that by the end of a 
year the ini:idence of recurrf"nce may well be h'iyl1er thar the 25-35i 
incidence reported in clinical trials of other drugs. 

3. Study No. 5007 

a. Title of study: Comparison of famotidine vs r)lacebo in the short-term 
treatment of gastric ulcer. 

b. ~esign of study: patients with clinical symptoms and endoscopic evidence 
of a gastric ulcer measuring 0.5-2.5 cm were allocated randomly to receive 
either famotidine 40 mg or matching placebo at bedtime. Each patient 
received a bottle of antacid tablets to be taken only if addition3l 
symptomatic relief was required. The maximum number of tablets allowed 
per day had a neutralizing capacity of 88 mEq/day. 

Exclusions and :ir0cedures dt the initial {screening) visit were the same 
as in the protoco1 for short-term treatment of duodenal uker. Assesslilent 
of clinical symptoms and endoscopy were perfonned at weeks 4, 6 and 8 
unless complete healing of the ulcer was demonstrated at the previous 
visit. At each visit patients werP. given take-home cards to record day 
and night pain, number of antacid tablets taken and any adverse 
experiences. Adverse symptoms and laboratory events were evaluated by tile 
investigator. 

An ulcer was considered healed if there was complete epithe1ization of the 
crater, regardless of the emergence or persistence of gastritis or 
erosions. A biopsy was performed at the initial visit, and, at the 
di~cretion of the investigator, at subsequ~nt visits, to ~ule out gastric 
carcinoma. 

:1y and night Juin and overall therapeutic responses were scored using the 
same grading system described above in the foreign short-term trial of 
healing of duodena1 ulcer. 

Investigators (table 47): th~ 44 inv~stigator~ from 14 countr.es are all 
qualified by trainirr. and experience t~ conduct a clinical trial of this 
type. 
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(l ) Comparability of the treat1nent 
groups (tab1e 48): case report 
forms for 336 patients were 
available by t'1e cut-off date of 
December 21, 1984, 167 randomized 
to famotidine, 169 tu placebo; the 
2 groups were comparable in al1 
respects except that there was a 
significdntly higher (p 0.01 l 
prop~~tion of drinkers among 
patients in the placebo group. 
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(2) Exclusions from analysis of 
effectiveness (table 49): 111' of the 
patients randomized to receive 
famotidine and 1~~ of those randomized 
to pla~ebo were excluded for various 
pro taco l vi o 1 at ions. These 
percentages are not excessive compared 
with numbers reported in other NDAs 
for studies of this type. 
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(a) Vital signs (table 50): the only 
change in vital signs after 
treatment was a clinically 
inconsequential mean weight gain 
of 0.4 kg in patients on 
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Adverse signs/symptoms were no more frequent among patients rece1v1ng 
famotidine than among those receiving placebo, totaling 13% of the 
patients entered in either group (table 51 ). The proportions considered 
by the investigators to be possibly/probably ·Ao,'. ~ 1 
drug-relat~d were also the same for each group " ...... _.,., ... ,,_ .. ..,...,,,, .. , 
{famotidine 7%. placebo 6-t). The investigators ·-1101• .. ...,,., 

consider•:d withdrawals drug-related in 1 famotidine- ...... •· .. 
treated patient (0.6t) and 5 placebo patient.s (3~) ~::.:.:-:: ::~: ~ e! 
(tabie 52). Among the adverse reactions considered ~;::.:--· ;:~:: ;·~·: 

3 lft\....-i\4><-, l ti l' l t II serious, occurred in patients receiving ,.,_~,. ......... 1"' o:; ·-.. famotidine. the first of which was a 55 year old "''"'"'''"'" 
•~•O..' &...: .,J(fl ttr·~ \ ) j' man withdrawn from the study after 29 days of ,.,,.,.,~ 
· .. ia111···..., 

treatment after surgical removal of a melanoma of ,_ · ,.. ... 
~·u1 

the skin. the second a 26 year old women withdrawn .. 0,. 
at the first follow-up visit because endoscopic 

! '0 ,. 

\;. 

. ,o • 
l t 1 II 

I : 
0 c ) 

biopsy revealed multiple granulomatous ulcers compatible with a diagnosis 
of Crohn 1 s gastritis. th~ 3rd a 42 year 0ld paraplegic male who had a 
pulmonary embolism 12 days after entering the trial. The one patient with 
a serious adverse L1inica1 reaction in the placebo group was a 39 year old 
man in whon1, because the ulcer had not healed at 8 weeks, a bio~sy was 
perfonned and found to contain carcinoma. Obviously none of these 
reactions could by any stretch of the imagination be considered 
drug-related. 
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{c) Laboratory adverse events: there were 5 abnormal laboratory reports in 
patients rec2iving fa~otidine, 6 in patients receiving placebo; none of 
these were serious or drug-related or necessitated withdrawal of the 
patients from :he trial. 

(4) Eff~ctiveness 

! a} Incidence ofh·ealing (table 53): the cumuhtive "'~H ~3 

incidence ofh·ealins with famotidine was 45% at t.-.iu •• ....... ~ ",...,.." t11t1~ '.\J 

week 4, 62% at week 6, 77°1, at week 8, al 1 f"IOlll\l:;QOI ~ 1 All\ ·C "- •• •<toe - '-""' ,." . ,: .. ! .. 

statistically significantly superior to the -" ".O }II ., ·~ ;o Jc "',. 
incidence of healing in patients receiving placebo )'!I 10 .. 

'"" \l' 
......... .. 01 

'lirO U>U ·ni p· • 1~·· .. ,, 

(30%. 44% and 51'1) at the respective weeks. ... u~ ui,,.""' ·l• !t! Ila -~~" -.:2) ~I 

(b) Relief of pain: ti~ proportion of patients reli':!ved of day pain 
(figure 42) was clearly higher in those receiving famctidine at all 
intervals from the first day of treatment through ~he end of the 8th 
week. By the end of the first week day pain wa$ relieved in some 40i of 
patients on famotidine vs 20% in patients on µJacebo; by the end of ti1e 
study the difference i:i the proportion of µatients without day pain had 
narrowed between the 2 treatment groups to aoi vs some 65% respectively. 
With regard to night pain very little difference was evident between the 2 
groups (figure 43). In patients receiving famotidine the median number of 
days to relief of both day and night pain was proportional to the severity 
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of pa~n at the outset; this was not the 
case in patients receiving placebo 
(table 54). In patiPnts receiving 
famotidine, thP. median number of days to 
relief of both day and night pain was S 
in patients starting with mild pain, 14 
in patients starting with moderate pain 
and 28 in patients starting with severe 
pain. 
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(c) Antacid c0nsumption: the percentdge of patients taking antacids 
(figure 44) was quite high in both groups. but at all intervals was higher 
in patients on placebo than in those on famotidine. Sin~e there are no 
data on the number of antacid doses taken, it is not known whether there 
is any clinical significance in these differenc2s. The average number of 
days of antacid consumption (table 55) was statistically but not 
clinically significantly higher with placebo. 
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(d) Patients global assessments (table 56): a 
remarkable observation is that goad to 
~~cellent relief of symptom~ at 4. 6 and 8 
weeks respectively was reported by 641, 70i 
~nd 74% of patieAts receiving placebo 
treatment. Nevertheless, an equal degree of 
symptomatic relief was reported in a 
sufficiently higher number of individuals 
r~ceiving famotidine that the results with the 
drug were statistically significantly better 
than with placebo. 
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4. Study No. 746 

a. Title of study: Comparison of famotidine vs Gefarnate in the short-term 
treatment of benign gastric ulcer. 

[Gefarnate is a long-chain unsaturated fatty acid marketed in J~pan, among 
other countries, for the treatment of gastric ulcer. In the sponsor 1 s 
opinion it is tantamount to a placebo.] 

b. Design of study: in this multi-center, double-blind, randomized, active 
control trial patients with endoscopic evidence of a single-gastric ulcer, 
circular or oval in shape, were assigned to receive either famotidine 
20 mg b.i.d. or Gefarnate 100 mg t.i.d. Matching placebos were taken at 
appropriate times utilizing a double-dullTll.Y technique. Antacid was 
supplied for relief of ulcer pain as neces5ary. F.ach dose was equivalent 
to 0.6 gm of dried aluminum hydoxide gel anr ~~e frequency of dosing was 
limited to 10 time5 per week. 

Exclusion criteria included ulcers of the pyloric channel and 
esophagogastric junction, •3 history of gastric surgery (including 
vagotomy), nursing, confirmed or suspected pregnancy, or severe concurrent 
disease. 

Raseline evaluation consisted of history, physical exa171ination, laboratory 
studies, gastric endoscopy and biopsy. Physical examination and 
laboratory studies were repe~ted at weeks 4 and 8. 

Healing was defined as complete epithelization, regardless of associated 
gastritis or erosions. 

c. Investigators (table 57): investigators at 32 Japanese centers 
participated. 
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d. Results 

{ l ) 
patients 

respects. 
Comparability of treatment gr0ups (table 58): there were 96 
each group; the 2 groups were comparable in all essential 

in 

( 2) of effectiveness (table 59): al most all 
to start 

Exclusions from analysis 
23% of patients lost to analysis were a result of failure 
within 6 days of the baseline ~ndoscopy; this left for analysis 
patients in the famotidi11e group, 75 in the Gefarnate group. 

of the 
therapy 

(3) Safety 

(a) Vital signs (table 60) 
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(b) Clinical adverse experien~es: drug-related adverse symptoms occurred in 5 
oatients receiving famotidine, 17 receiving Gefarnate (t-lble 61). The 
most colllllonly reported a~iverse symptoms wt>re constif)ation, oc".urring in 4 
(4.2%) of the patients and nausea, occurring in 2 (2. lt) in each group. 
Two serious clin1cal adver:.e experiences occurrud in each of the treatment 
groups, gastri~ cancer and a cerebral vascular accident in the famotidine 
~roup, gastric cancer and g2strointestinal bleeaing in the Gefarnate 
group. Of these, only the cast of her1:orrhage was considered possibly 
drug-related. Two patients in addition to these, both rec~iving 
Gefarnate, were withdrawn because of adverse experiences (table 62), one 
because of diarrhea/nausea, the other because of weight loss, both 
considered possibly/probably drug-related. 
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{c) Laboratory adverse e11ents: 15 patients receivrng famotidine and 14 
rece1 vi ng Gefarna te were found to have abnormal 1 abor~ tori va 1 ues; no1-:c 
re~ulted in withdrdwal from the trial. Of the 2 ~vents considered 
sericus, a patient on famotidine aeveloped thrombocytopenia (probably not 
drug-re~ated) and one on Gefarnate had a drop in hemoglobin and red cell 
count (considered drug-related). 

(4) Effectivenes3 

(a) Incidence ct healing (tab1e 63): at all 3 
inter~als evaluated (4 weeks, 8 weeks and 
later than 8 weeks) the incidence of healing 
with famotidine was statistica1ly 
significantly superior· to that with 
Gefarnate. The final incidence of healing 
with fame ti dine \(uS 54/72 ( 75%), with 
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Gefarnate 23/75 (31%). This is not an impressive record for famotidine 
consiaering that the incidence of healing at 8 vieeks, 46/7'2 (6~'.t), was 
much less than that (77%) in the European multi-center trial. Howevert 
judging from my experience with Japanese pdtients in Hawaii, ga~tric ulcer 
may be a different disease in Japanese than in occidental~. 
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(b) Relief of pain (figure 45): the percentage of patients relieved of pain 
WdS statistically significantly higher in patie11ts receiving fdmotiaine at 
the end of l week (2-8 days), 2 weeks (9-15 days} anJ 4 weeks (16-32 
days). Thereafter the percentage of patients relieved of pain was 
approximately 90i with both treatments. 

(c) Antacid consumption (figure 46): during the first 4 weeks the percentage 
of patients tak'ng antacids was far less in patients receiving 
famctidine. After 4 weeks none of tl'e patients rei::eiving f-imot.idine were 
taking antacids, while 10-20% of those receiving Gefarnate were continuing 
to do so. 

r. "."':~ tf 
?e.:~.!.:"~.l-~ :! ~~~ .. .!..~:f .... _~ . .._ . ..:>.,..,.., 

(d) Investigators' global evaluations 
(table 64): the data show t11at the 
incidence of symptomatic relief greatly 
exceeds the incidence of healing, confirming 
what hls long been an ~rtic1e of faith in 
the annals of peptic ulcer disease. 

IV. Su1T1Tiary of NOA 19-462 

~) "fi , '~ · P ;80 ! Zl ! 
&i1-- !: &.& Jl ;"9 J'j; 

C. 01 
J. ct 

A. Clinical phannacolcgy: fc.r.1otidi11e was 1-·211-toler~ted in volunteer 
subjects in doses at least twice the oral and intravenous rer.of!lnended 
therapeutic doses. No serious adverse ever.ts, either in the form of 
symptoms or laboratory value deviations were er~countered. Bioavailability 
was in t~e range of 40-45t. The half-life of the~. ug was of the order of 
3 hours. Famotidine administered crally suppresse~ pentagastrin­
stimulated gastric acid secretion in a dose-relat~d fashion. The acid 
inhibiting effect of fam0tidine 5 mg ~as equivalent :o that of cimetidine 
300 mg. Twelve hours after administration of famothii1J• ?.O mg, in. ibition 
of pentagastrin-stimulated acid r':lnged from 16 to 88% · •. ,1 ·~ mean ~f 54$. 
Doses of 20 or 40 mg b.i.d. suppressed n0:tu~ 1al acid $~cretion More than 
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8. 

1. 

a. 

901 and meal-stimulated secretions an ave~age of 411 and 571 
respectively. A single-dose o? 40 mg at bedtime inhibited nocturnal acid 
secretion, ~ith a Cdrryover effect on the acid re5ponse the next morning's 
breakfast meal. No cumulative effect was obsetved when fdmotidine was 
9iven ov~r a period of 5 days. Dose£ of 20 or 40 mg given at bedtime 
inhibited breaKf~st, but net lunch- or dinner-stimulated acid secretion. 
An additional dose given fellowing breakfast did reduce the dCid response 
to the noon meal. The results of these te:;u of tilP. effect of famoti dine 
on acid secretion were the basis. of ttie d·~C'lsio11 to include doses of 40 mg 
h.s., 20 mg b.i.d. and 40 mg b.i.d. in clinical tridls of healing of 
duodenal ulcer. 

Blood levelJ of prolactin, FSH, LH, and testosterone were not altered by 
administrat1on of famotidine; th£re was a slight increase in serum 
gastrin. In a stiJ.dy designed to evaluate the effect of famotid~ne on 
hepatic metabolic function, famotidine did not induce changes in 
elimination of am·:nopyrine or antir,1r-ine in most subjects. The 
significance of this observation wa5 tested in drug-interaction studiP.s, 
the results •)f wri:h indicated that famotidine does not alter the 
phdnnacok i net1 cs of theophyl l ·j ne, warfari n, phenytoi n er di azepam. 

Effectiven~ss 

Short·· term trea tmer t. of dL;odena l ulcer 

Incidence of healing: 2 multi-center tri~ls evaluated the incidence of 
healing with 3 dosage regimens of farnotidir? (40 mg h.s., 20 mg b.i.d., 
and 40 mg b.i.d.) one a United States trial comparing famotidine with 
placebo, the other an International trial comparing famotidine with 
ranitidine. In both trials the patients were endoscoped at 2, 4 and 8 
wee1<.s, the last endoscopy being at the first interval of healing, i.e. in 
the analysis of the cumulative incidence of healing, a patient whose ulcer 
-,,as found to b-:, healed at 2 weeks was considered to be healed at 8 weeks. 
The patie:its were given diary cards for recording epis()des of pain and 
number of antacid doses t&ken. In the United States trial 34 
investigators eritered a total of 384 patients approxiriately equally 
distributed am~ng the 4 treatment 9roups. All of the doses of famotidine 
we re stat i st i ca 11 y , , ..• , . 
s·ignificantly superiot· to 100.., :"""'", .. ,,,.,..t,.,,, .•• ,, .• ,., 
placebo (figure 47); the 
incidence of healing with the 
recommenaed dose of 40 mg h.s. 
at 4 and 8 wee~s was 70% and 
83% vs 311 and 45S with placebo 
(p 0.01). In the International 
trial 68 investigators entered 
a total of 1 ,031 pat~ents with 
approximately equal numbers in 
the 4 treatment groups, Th~ 
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incidence of healing (figure 48) with famotidine 40 mg h.s. at 4 weeks 
(68t;) was less than that with ranitidirte 150 mg b.i.d. (76-t) but at 8 
weeks they were equal (87% vs 90%). Comp~ring the results uf the U.S. and 
International trials (table 65) the incidence of healin~ was the same with 
the dose of 40 mg h.s., but with the b.i.d. d0ses the incidence of healing 
was higher in th~ International trial at both 4 and 8 weeks. 
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b. Relief of pain: ulcer µain was reliev2d socner and ·;n a higher perceitage 
of patie11ts receiving farr.otidine than in those receiving placebo. Wl.~en 
compared with ranitid~ne, pain relief with famotidine ~as not 
significantly different. 

c. Antacid consur.1ption: in the U.S. study the number of days on whirh 
antacids were taken, the number of antacid tablets taken and the 
percentage of patients taking antacids all favored famotidine over placebo 
by statistical analysis, but the differences ~ere not clinica11y 
medn i ngfu 1 . 

2. Prevention of recurrence of duodenal ulcer: the role of famotidine in the 
prevention of recurrence of duodenal ulcer was evaluated in 2 mul ti~ent~r, 
p1ac~bo-controlled trials in patients whose ulcers had hea~ed during the 
short-term tr~atment w::re eligible for admissfon to a tria'I of fomotidine 
vs placebo in the prevention of recurrence of ulcer. In the U.S. t:ria1 26 
investigators entered 177 patients, 54 on 40 mg h.s., 57 on 20 ~g h.s. and 
66 on placebo. The incidence of recl!rrence at all in~ervals up to 6 
months (figtJre 49), which was the cutoff time for analy'.)iS of tile d.:tta, 
was significantly lower with famotidine. At 6 months tne incidence with 
40 mg h.s. was 30i, with 20mg h.s. 26%, with placebo 70t_ The incidence 
of recurrence with 20 mg h.s. was not statfstically sign:ficantl) 
different from that with 40 mg h.s. In the International trial, 64 
investigators entered 471 patients, 237 on 20 mg h.:. and 234 on placebo. 
The incidence of recurrence (figure 50) on both placebo and famotidine was 
similar to that in the U.S. trial. Thus, in botn trials, the reconunended 
dose of famotidine for prever.tion of recurrence (20 mg h.s.} was 
statistically significant1y superior to placebo (Table 66). 
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3. Treatment of gastric hypersecretory conditions: two studies were 
conducted in the United Stntes on smal~ series of patients with gastric 
acid secretion in the pathological range, all with suspected or proven 
Zollinger-Ellison syndrome. These pati(nts had previously been treated 
with either cimetiaine or ranitidine or both. The mean minimum dai1y 
doses expr~ssed as grams/day required to suppress gastric acid secretion 
to less than 10 mEq/h during the 6 hours after administration of the drugs 
were famotidine 0.24, ranitidine 2.1 and cimetidine 7.8. Besides greater 
pctency famotidine al~o had a longer duration of action than either of tne 
other two H2-blv~kers. Like ranitidine, but in contrast to cimetidine, 
famotidi~e was ~at associated with anti-anrlrogenic ~ide-effects. There is 
as yet no evidence that the hjgher potency and longer duration of action 
c.f fa1rotidine will translate into dosage intervals less tn. 6 hours for 
adequate control of the gastric acid output. 

4. Short-tenn treatment of gastric Jlcer: 

a. International multi-center trial: the only placebo controlled trial of 
famoti dine in the short-terw treatment of gastric ulcer was conducted in 
14 ccuntries with the participation of 44 investigators. A total of 336 
pat~ents were entered, 167 on famotidine 40 mg h.s., 169 on placebo. 
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(l) Ir.cider.ce of healing: the proportion 
of patients who~e ulcers healed was 
statistically significantly greater 
at all time intervals (4, 6 and 8 
weeks) in patients receiving 
tamotidine than in those receiving 
placebo (p 0.01 )(figure 51 ). The· 
incidence of r.ealing with Famotidine 
at the respective interVdlS was 47%, 
65% and aoi in contrast to the 
respective pF.rcentages of 31, 46 and 
54 with placebo. 
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(2) Relief of pain: both day and night pain were more rapidly relieved in 
patients receiving famotidine. 

(3) Antacid consumption: concomitant use of antacids was statistically 
significantly lower for patients treated with famotidine, but the 
ci•ference was not enough to be of clinical importan~e. 

( 4) 

2. 

Patients' assessment of global response: at all time points patients in 
both groups claimed good to excellent symptomatic response in 
statistically significantly higner proportions than those who rated their 
responses as fair, poor or none, and in significantly higher p~oportions 
in patients receiving famotidine than in ~hose receiving placebc. 

Japanese clinical trial: the procedure was essentially the same as that 
in the International multi-center study except that the corr.parison was 
between famotidine ~O mg b.i.d. and Gefarnate 100 mg t.i.d. Investigators 
from 32 centers in Japan contributed a 
total 192 patients, 96 in each of the 
treatment groups. The incidence of 
healing of the gastric ~leers (figure 52) 
was much lower in the patients receiving 
fam0tidine than was the case in the 
Internationa·1 'TluHi-center trial, 
possibly because the dosage of famotidine 
used in this trial (20 mg b.i.d.) is not 
comparable to that in the International 
trial (40 mg h.s.) and possibly because 
in the Japanese population gastric ulcer 
is a mere resistant disease. The 
incidence of healing with famotidine vs 
Gefarnate wa~ 26i vs 4% at 4 weeks ~~d 
64t vs 24% at 8 weeks. 
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Th~ percenta~e of pati~nts without pain was statistically ~ignificantly 
hi'.]her at al' time points up to, but not including, 8 weeks in patients 
receiving famotidine. The percentage of patients taking antacids was 
significantly less with famotidine than with Gefarnate. Antac1ds were not 
reouired after tAe 4th week in patients on famotidine, but continued to be 
required in approximately 151 of patients taking Gefarnate up to 8 weeks. 

V. Safety 

Safety data updated to November 18, 1985 were available from 2,333 
patients in world-wide trials. The most common clinical adverse 
experiences are headache (4.7%), diarrhea (l .7t), ~ausea (l.5%), 
constipation (1 .3%) and dizziness (l .2%). The labcratory data indicate no 
evidence of serious drug-related hematological, hepatir or renal 
toxicity. The safety profile of famotidine will only uecome appar~nt, 
however, in the market place. 

There were 19 deaths in the world-wide experience, none of them 
drug-related (table 67), only 3 of which occurred in patients treated for 
indications addressed in this NDA. 
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VI. Package insert~ the insert {attached) is generally factually cortect blJt 
is unnecessarily repetitive. l have i~dicated my suggestions for revision. 

VII Conclusions 

'· Pepcid (famotidine) is safe ani effective in the following dosage for the 
following indications: 

l. 40 mg h.s. for the short-tenn (4-8 weeks) treatment of dundenal ulcer. 

2. 40 mg h.s. for the short-term (4-8 weeks) treatment of gastric ulcer. 

3, 20 mg q 6h initially and increased as necessary to reduce gAstric acid 
octput below 10 mEq/hr in the treatment of Zollinger-Ellison syndrome. 

B. Data from 2 6-month trials of prevention of recurrence of duodenal ulcer 
show that famctidine is more effective than placebo but do ;1ot provide a 
sufficiently long follo~-up (at least one year) to permit a final 
assess~ent of the effectiveness of famotidine for this indication. 

VIII Recor.1nendations: Approve the application for the following indications 
and dosages: 

l. 40 mg i'.s. in the short-term (4-8 weeks) treatment of duodenal ulcer. 

2. 40 mg h.s. in the short-term (4-8 weeks) treatment of gastric ulcer. 

3. 20 mg q 6 h, increased as necessary to keep gastric acid output below 
10 mEq/hr in the treatment of Zollinger-Ellison syndrome. 

cc: Orig. l~OA 19-462 
HFN-110 
Hnf,;. TIO ICSfY 
HFN-110/WHBachrach 
rq:12-21-85:12-26:12-30:0409r 
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D!VISION Of CARDIO-RENAl DRUG PRODUCTS 

NOA 19-162 Pepci.:1 (famot1d1ne) 

ORIGINAL SUBMlSSlON CD&B RECElPT DATE: 6/24/85 

Phannacology Review 
(Ori g i na 1 Sum.a ry ) 

1. Name of Drug: Pepcid ~fu.~tidine} or t«-208 

2. Cllt~gory: Histamine H2 r·~ceptor antagonist 

3. Chemical Structure: 

Famotidine 

4. Composition and Dosag~_£orm: 

Famotidine ..•.•••.•.••...•••••••••••••• 
p1us inactive ingredients 

August 26, 1 985 
Merck Sharpe & Dohme 

5. Indications: Short-tenn treatment of actwe dyodenal and gastric ulcers, 
long-tenn prevention of duoder,~.1 ulcer recurrence, and long-tenn 
man4g~ment of pathological riypersecretory conditions such as z ... E Syndrome. 

6. Dosage: RecOfllllended adult d1:>se 1 s 40rng at bedtime for acute duodenal or 
gastrk ulcer. The maintenance dose to prevent 1.11cer recurrence 1s 20mg 
at ~edtime. For Z-E the dose is usually 20mg q.i.d. but could range Lip to 
lfiOrng q.i.d. In patients with renal insufficicnc.;. dosir.g may be every 
other day for whatever ind;cation. 
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7. IND UNDER WHICH CLHHCAL STUDIES. CONDUCTED.: -0. 

8. Submitted Preclinical Data~ These studies were largely conducted 1fther 
by YamanouchrPhann. of Japan (Y) or Merck Sharpe & Dotwne (M~f 
these studf es were reviewed 1n the past f n conjunction wfth ._..,, 
The following surrmarizes preclinical data that have not been previou$ly 
reviewed. For the sake of brev1~. the letters F, c. and Rare used for 
famotidfne, Cfmetfdfne. •nd Ranitfdfne respectfvely. 

A) Acute Toxf cfti: 

Dogs: 

f'our dogs treated at separate times wf th s1 ng1 e oral doses ranging 
from 10 to 2000mg/kg showed no adverse effects (clinical, ECG, serum 
~1orhom, body weight, hematology. urinalysis). When the same dogs 
were subsequently tested for 15 consecutive days with 1000mg/kg/day. 
they exhibited only slight weight loss and necropsy was nonnal. 

Another set of dogs were tested acutely f. v. w1 th a 2 or 3S 
fonnulatfon c~ntafnir.g saline and l-Aspartic acid at doses ranging 
from 10 to 300 IDgikg injected at the rate of 10 ml/minute. Mo deaths 
oc~~rred up to 200 mg/kg but one died at 300 mg/kg of unknown cause. 
The dose of 10 mg/kg 1.v. caused no clfnfcal reacttons. but JO I 100 
~g/kg elicited emesfs in 1/4 & 4/4 respectively. Clinical reactions 
at 200 119/kg & higher were emesfs. weakness, defecation, lacrfmation, 
and 'ometimes conjunctival injection, inactivity, & prone posture at 
300 mg/kg. Slight tachycardia occurred at 300 mg/kg, glucosuria & 
proteinur'f a at 100, 200, and 300 119/kg, prominent GOT I GPT at 200 
and 300 mg/kg. & h.)'pokalemia at 300 mg/kg. Gross & •icroscopfc exam 
were reportedly normal. 

Rats: The injectable formulation of F when tested for acute f .v. 
tox;city in mice ~fter exposure to conditions of degr~dat1on (2 
1110nths at 600C) dis~layed an LOSO (410 mg/kg) which was comparable 
to undegraded material (306-438 mg/kg). 

Six analogues of F which are efther by~roducts of s~nthesis or 
products of degradation were tested for acute toxicity. All showed 
either low toxicity or toxicity comparable to F except for one (A-4) 
It showed an LOSO of only 113 mg/kg and 225 mg/kg orally fn mice and 
rats and an LOSO 1.v. of 22 mg/kg and 18 mg/kg in same. However when 
1 Mixture of F and all of the 6 analogues. each analogue at a cone 5 
times the expected. the oral LOSO of this mixture fn mice was the 
same as normally manufactured !Dlterial, 1.e. 8000 119/kg. A-4, 
which is a byproduct fn the synthesis of MK-208, was nephrotox1c fn 
rats treated acutely p.o. · 
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B. Subacute Toxfcf ty: 

Rats In an i.v. study conducted by Huntfngdo~ Research Groups of 
~and lSF rats were injected daily with 01 4. 20. 100 1 or 200 mg/kg 
of f for 13 ~eeks. 

Results --
Clinical reactions following injection were observed in rats injected 
with 100 & 200 mg/kg. These included tremors, labored breath1'1g, 
unsteady gait, pa'llor, and salivation. Survival was reduced at the 
top dose (4M & SF deaths). Growth depression & increased water 
consumption was seen at the upper two leveis, as well as anemia and 
slight ;ncreases in urea nitrogen and creatinine (the latter at 
200). At necropsy, severe ~eactions were ~een at the injection sites 
of 200 mg/kg treated animals and renal cortic~l scarring was seen in 
5/15 and 10/11 male rats al iOO & 200 mg/kg. Stomach weights were 
increased at the upper two levels & adrenal weights in males treated 
with 200 mg/kg. Microscopic studies conf;nned the grcss finding in 
the injection sites at the top dose & the renal effects (foci of 
basophilic tubules or tub~les with flattened epithelium in 3/15, 
3/10, 3/10 1 7/10, and 11/11 male rats of the C, L, M, + H levels}. 
·~he concentration of drug used at the top dose was 3.Ji (.07 to l.7i 
at the lower levels which did not show undue irritation 
histologically). The stomachs were said to be normal histologfcally. 

~ogs: In a range-finding study conducted by Y beagles were injected 
i.v. with 0, 100 and ZOC mg/kg/day of F for 2 wks. The 1nject1on 
rate \1~as 10 or 20 ml/minute and the cone. of the drug was zi. 
Results: No deaths occurred but distnict clinical reactions were 
elicite'd fn a dose related way. The reactions were emesis, 
salivation, conjunctival injection (top dose), collapse (top dose 
aftEr injection) & associated defecation. No other effect (including 
~iochemica1, gross & histological) were seen. 

C. Chronic St~dies: 

Rats 

1) In a stuiy conducted by MSD to evaluate the reversibility of 
eosfnoph11ic cytoplasmic granularity (ECG) of gastric chief 
cells, grlups of 60 male S-D rats were gavaged with 0 or 2000 
mg/kg/day ,'If F for 182 days. Twenty rats per group were 
sacr;ficed •t tenn (182 days) and the remainder after a 14 wk 
recovery period. 

• 
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Reslll ts 

After 182 days slight ECG of chfef cells was seen in 5/2~ (21S) 
controls and 14/20 (70t) treated. After the 14 wk recovery 
period the incidence was 11/36 (Jli) controls and 11/40 {28S) 
treated, thus 1nd1citing revers1b111ty of the effect. 

2) A second reversibility study was conducted by Y 1n two groups of 
60 M CRCD rats at oral doses of 0 and ~00 mg/kg. Treatment 
lasted 24 wls & the post-treatment recovery perfod was 18 wks. 
Another reversib~1ity study conducted by Y in SO rats entailed 
the oral administration by gavage of 0 or 2000 mg/kg of F to two 
groups of 7G to 10i rats for up to 43 wks. Interim autopsies 
were made at weeks 13. 26, 37 & 39 and at 5 & 13 wks post drug 
(r~covery phase). Subgroups included controls and test animals 
receiving acid drinking water tor 43 wks, at which time they 
were sacrificed. A fourth reversibility study was done (see 
below). 

Dogs: 

Results 

In the first study g~stric chief cell ~osinophi11c granularity 
(ECG) wa~ observed in 10/16 and 11/17 animals treated with 200 
mg/kg of F for 14 & 22 wks vs 0/15 & 1/17 controls at 
corre~ponding times. Sixteen weeks after discontinuation of 
treatment in week 24, the incidence of ECG was 1/27 & 1/28 in 
the treated & controls respectively. 

In the second study, the number of inciderice ECG cells as cell 
a£ the intensity of ECG tell proliferation increased in the drug 
treated animals as early as 13 wks; these effects intensified 
over the course of treatment. HCl acid in the drinking water 
did not prevent or enhance the ECG cell proliferation in the 
drug treated. There was partial regression of the enhanced 
number of ECG cells in the test animals 13 wks after cessation 
of treatment. 

In the third study, the ECG cell hyperplasia noted in rats 
tested for 43 wks was totally reversed 26 wks subsequently. 

1) In a 26 veek 1.v. study conducted by Y groups of 4M & 4F beagles 
~ere injected daily with O, 4, 25, or 100 mg/~g/day. The 
fonnul at ion used was ft lyophil ized preparation co11tai ning 
L-aspartic acid and dissolved in saline at a cone. of 2S. 
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Results 

One dug at 100 mg/kg collapsed 2 minutes aft.~r tht~ f~ r~;t 
injection & disphyed r·edut.ed motor acth1t,;;. deCil"eA!ied 
respiratory rate, pale mucus membranes & weak pulse. lt 
recovered 3.5 hv·~. after injection. 

Dose related emesis occurred minutes after injection, 
Salivation occurred at tt,e top dose as weil i!IS reddening of 
mouth and ears, possibly due to vasodilatior1 • occasionally in 
3/8 dogs. 

The pulse rate of nearly all h~gh dose dogs was praninently 
increased 1-3 minutes after injection during the entire study, 
but were unchanged at the lower doses (5 & 25mg/kg). 

No adver-se effects were seen in any of the other parameters 
(water intake, opthalmologic, serwn b1ochem~ hematology, 
myelographic. urinalysis}. Injection :.i1tes were not unduly 
affected. 

2) In a study identical to the previous on;:. groups of Jeagles were 
injected with o. 5, 25, or 100 mg/kg for 2.6 w'is; th1s study was 
conductej by Shin Nippon Labs. 

Re!•U1 ts 

The results of this study were essentially identical to the 
previous one. The only notaole differences was the presence of 
mucosal reddening (vasodilation ) & slight tachycardia at the 
25 mg/kg level as well as at the top dose and the absence of 
collapse of ~ny treated dog. 

D. ~eproduction Studies: 

l. Ferti1 ity & General Reproducti.ve Perfonnance: In a study 
(181106) conducted by Y groups of 24M & 48F Sprague-Dawley rats 
were gavaged daily with 0,500, 1000, 12000 mg/kg for 12 WPeks 
prior to mating & through mating in the case of the males & for 
2 wks before mating, througn mating & up to day 13 of gestation 
for 1/4 of the females, or up to day 20 for i/2 of the females, 
or through natural d~livery & up to wea~ing for 1/4 of the 
females. ihe develo~ment & reproductive capacity of the Fl 
generation was determined & the early growth of the F2 
generation. Teratogenicity was determined by examination of the 
offspring delivered surgically at day 20 of ge>tat1cn fer gross, 
visceral, and skeletal defects. 
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Results 

Hone of the test doses produced dra~tf c impairment. Treated 
responded essentially 11ke controls w1tn respect to 11at1ng 
performance, fertility, fecundity, growth, development & 
fertility of the Fl generatfon, and $tatus of the Fi 
generatio~. Nor was there any f nd;cation ~f teratogenicity, 
although the drug appeared to cause minor skeletal variations 
(increased ribs. sternebrae, and caudal vertebrael. The only 
offspring that was grossly deformed was a low dose pup with a 
vestf gfal ta fl. 

Effects possibly due to F were increased neonotal deaths at the 
top duse & depressed growth o~ nurslings at upper two levels. 

2:) Fertility study #2. In an 1.v. fert~11ty study conducted by 
IROC, groups of 25 M & 25 F Chtrles River rats were injected 
once daily for 60 days before & through mat1ng for the males & 
for 14 days before mat~ng & up to day 7 of gestation for females 
with 0, 30, 100. and 200 mg/kg. Offspring were delivered 
surgically on day 20 & examined for gross. visceral, & skeletal 
defects. 

Results 

Male & female fertility as well as in utero devel~pment ot 
offsprfng were unaffected at all test levels. There was no 
indication of teratogenic1ty. 

The only 'i1gns of to.xidty were 5 male deaths at the mid dose 
and 8 males and l female at the top dose, all temporally 
associated with injection. P4ales seemed to be more sensitive to 
the drug. finally, post-dose tachycardia was present in high 
dose males. Gro~h of males & females was reduced slightly ct 
the hightr levels. 

3) Teratology Studies in Rats: 

a) In a preliminary dose-range study (180103) conducted by Y, 
groups of 12 presnant C-R rats we;·.; dosed era 11y by 
catheter with o. 500, 1000, or 2000 mg/kg of F during days 
7-17 of qestation. One half of the animals were delivered 
surQicany on day 20 and the remainder Wc!re allowed to 
de11ver naturally. 
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Results 

In thh d1'lse range-finding study, F was essentially without 
effect. 'lhe only questiorntble findf ngs were in the group that 
delivered naturally & included slight increase fn length of 
gestation at the lo- & high doses, slight reduction fn live 
birth rate and delivery rate at the top dose. Since the number 
of animals used per group was small, and since the results in 
the caesarian grcup were nonnal. the few disturbances seen 1n 
the group that deHvered naturally ma,;.' not be drug related. 

b) In an ~. v. Tera to 1 ogy Study conducted by Yamanouchi groups 
of 30-37 pregnant C-R rats were injected 1.v. with a 2% 
sol. off at doses of 0, 30, 100, and 200 mg/kg during days 
7-17 of gestation. Two thirds of the dams were delivered 
surg~cally on day 20 and the remainder were allowed to 
de11ver naturally. The Fl offspring were examined fer 
gross, visceral. and skeletal defects & tho~e de11vereu 
naturally wer·e allowed to reproduce. 

Re~ull! 

F c.sused clinical reactions at 10 "nd 200 mg/kg (ataxia. 
pil\)erection, reC:uction in motor a1 :ivity, bradypnea, 
prc~tration) associated with injection. Three of 37 dams died 
at the top do~e. Reproductive parameters were essentially 
undisturbed by a11 test doses of F. The only suggestions of 
reproductive 1mpairment were slightly impaired growth of the 
male & female Fl offspring at the top dose, and slight reduction 
in the fertil'lty of the Fl high dose animals. There was no 
evidence of teratogenic1ty (rate of terata low & comparable in 
a 11 groups). 

4) Terato)ogy Studies in Rabbits: 

a) Dose range-finaing study by Yamanouchi in non-pregnant 
rabbits: GrJups of five N.Z. White rabbits were 9avaged 
oi~e daily with o. 500, or 2000 mg/kg cf F for 14 dQ,Ys. 

Results: 

All rabbits survived but both dosag~s produced dfstl~ct 
toxicity, e.g. growth depression !t t11e low dose 6 weight loss 
at the top d<'se 1 corresponding reductions lit food consumpt;on 
and dose related reductions in th~ absolute and relative ~eight 
of the liver. There were no clinfca1 reactions & necropsy 
resealed no 9ross abnormalities of the thoracic and abdominal 
organs. 
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b) Dose r~nge~fi nt.iHiS 5tud,y 1 n pregnant Rabbi ts: 

In the first study (#8G1G6)! groups of S pregn·nt N.Z. 
white rabbits were ~ntubat~1.! '.lnce per 1~ with u. 2oc. 500, 
1000, or 2000 mg/kg of F during days 6 to 18 of gestation. 

Zn a second study (f 80'ill )~ groups of .. 5-8 pregnant N.Z. 
White rabbits were intubated with o. 50, 100, or 200 mg/kg 
of MK-208 during days 6~·18 of gestation. In both studies. 
animals were sacrificeo on day 29. 

Results 

In the first study, F exerted toxic effects at all levels. 
This included abortions in 2/7 at 200 mg/kg~ 4/6 at 1000 
mg/kg, and 3/6 at the top dose. These abortions occurred 
six to eleven days after cessation of treatment on day 18 
of gestation. Growth wis depressed in a dose related w~y 
at lll levels; growth was depressed during time of drug 
ac!Jninistration (days 6-18 of gestation), but continued to 
deteriorate after cessation of drug administration (days 
18-29 .,f gestation). The dams experienced a mean we1ght 
los~ at all dose levels. 

Food consumption was depressed at all drug leiels in a dose 
related way, more so after the period of drug 
administration. Necropsy revealed yellowish-brown livers 
in 3 dams at 200 mg/kg and 1 case each at the other drug 
levels. 

There was a dose related reduction in the weight of the 
fetuses and of the placentae. There was also an increase 
in dead fetuses in the test groups. Gross anomalies were 
present in 1 each at the 2000 mg/kg and 1000 mg/kg (in each 
case included f1exion of the left fore-limb) and in 6 fram 
one litter at 500 mg/kg level (2 general edema & 4 edema of 
head region). Skeletal variants were absent but visceral 
anomalies included 2 cases of ga11 bladder defect at 200 
mg/kg & one at 1000 mg/kg and one case of bifurcation of 
the cardiac apex at 2000 mg/kg. 

In the second study, growth and food co~sumption wer{ 
essentially unaffected up to 100 mg/kg; at 200 mg/kg, 
growth was depressed slightly. 
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No drug related deaths or abortions occurred. Whereas nor.e 
of the 58 control fetuse~ ~howed anomalies, three of 46 
high dose pups showed anomo1)es F.xencephaly. cleft palate, 
open eyelids & cataract in one. agenesis ~f the gall 
b'1adder with or without rib bifurcation 1n 2 others). 

c) Rabbit Teratology Sturjy {t 81101) by Yainanouch1} 

Groups of 9-14 pregnant N.Z. white rabbits were 1ntubtted daily 
during day 6~18 of gestation with o. 30. 200, or 300 mg/kg and 
sacrificed on day 29. Offspring ~ere examined for external. 
visceral, and skeletal defects. 

Results 

The doses of 30 and 200 wg/kg were essentially without adverse 
effect. The only disturbances possibly related to drug 
administration were a transient mild depression of body growth 
at the beginr.ing of drug treatment at 30 & 200 mg/kg. a slight 
increase in percent stillbirths at ~ame (12 and 9t at L & M vs 
7t in contr·ols), and a reduction in the percent of 1unt>ar ribs 
(281 vs 43% in controls). One mid dose mother aborted following 
severe anorexia & weight loss but th1s dam also showed evidence 
of accidental intubation ~t necropsy. The top dose was clearly 
toxic, causing severe anorexia & growth depression, 4 abortions 
(3 of which followed severe ailorexia & weight loss), a distinct 
increase in stillbirths (161 vt 7i 1n control~) with a 
correspond.ing slight reduction 1~ <- g. live litter size, 
ye11owi~,h liver (fatty 111etamorphosis) most likely secondary to 
starvation in five dams. There were no external anomalies at 
any dose, but 2/77 pups at 'i..h: high dl)se st.owed bent ribs and 
there w<1s a decrease in the number of lumbar ribs in offspring 
from the upper two levels as well as a decreasP. in nunt>er of 
sacrocaudal vertebrae at the high dose. The latU!r variations 
reflect delayed ossification and dre likely secondary to poor 
nutrition. The anorexia & weight loss which appeared during 
treatment with SCO mg/kg off persisted and in some cases 
intensified after cessation of drug treatm~nt on day 18 of 
gestation. Al 1 of the four abcrtior1s at the top dose occurred 
after discontinuation of drug treatment and ;n 3/4 cases was 
related with severe growth depressio~. 
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d) Intra~enous dose range-fi~din9 studfos 1n rabbf tl: 

In three n1.m pregnant rab~its, an acute I.V. dose af 100 mg/kg 
was non-lethal, but 200 ~91~9 killed 1/3 and 400 ag/kg killed 
2/2. 

A study conducted by Yam~nou~h~ utilized 2 groups of 3 pregnant 
N.Z. White rabbits injecfod I.V. with 50 or- 200 mg/kg of F 
during days 6-18 of ge:;tltt·:oo. Repf'()ductiQn was not drastically 
impaired, but one dam 1n5ectcd with r.o mg/kg abor·ted on day '!.7 
and one pup from the top I.lose r,,.owed fusion of the 2nd and 3rd 
vertebrae. Clinical react.fems, e.g. d1ecreased actfvity & 
decreased muscle tonus occurred at the top dose only. 

e) Intravenous Terato~ogy Study in Rabbits (Study #81107 by 
Yamanouchi). 

Groups of 13-14 pregnant ~.Z. White rabbits wer~ 1r~ected I.V. 
during days 6-18 of gestdtion with o. 10. 30, or 100 mg/kg ~f 
F. After sacrifice on day 29, offspring were examined for 
external, visceral, and skeletal defects. 

Results 

None of the test doses pro1.:;uceJ significant disturbances of 
reproduction. But growth was somewhat depressed (no weiyht 
gain) at the low & mfd doses and the percent of empty 
implantation sites was in~reased at the same doses. Two 
abortions occurred at the ~ow dose tc dams that showed only mild 
growth depression. The ausence of a dose relat~d ,.~·1 atfonsM p 
raises some doubt whether the aforementioned effects were 
causally related to the dru~. 

The~ was no clear e~idence of teratogenicity; isolateG 
anomalies observed in offsp~ing oi the test groups were 
retroesophageal right subclavian artery in one low do~e pup, 
fusion of the 1st & 2nd thcracic vertebra & fusion of the 1st & 
2nd rib in one low dose pup, fusion of 7th cervical vertebra and 
1st thoracic vertebra with associated vertebrae body defects in 
a third low dose pup, and fina11y abnonnalities of the thoracic 
vertebra & ribs in a high dose pup. These effects were not seen 
1n controls. 
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f) Effect of oral an1 !.V. adminfstrat1on c,, r on food consumption 
in pregnant rabbits: Irr this study conducted by Yama.1ouch1, 
eleven N.Z. White rabbits were ~avaged onc1~ oaily with 500 mg/kg 
of F dur~ng day 6-18 of gestation and allowed to deliver 
naturally. After a Sllitable recovery period, the surviving dams 
~re mated again and the sfx found pregnant wtre injected I.V. 
with 100 mg/kg dJring days 6-18 of gestation. 

~~]~ 

In the or~l phase, F quickly produced a state of totl:i & 
persistent anorexia fn 5/11 dams with an accompanying 
significant loss in body we1gt1t. Appetite & growth was not 
affected in the other animals. Between days 20 and 27 of 
gestation (af:er drug administration had t.enninated and while 
animals were still anorexic) the five dams showing appetite & 
growth suppression aborted. None of the other dams aborted. 

In the I.V. study, no growth or appetite suppression was induced 
& no abortions occurred. The only fetus malfonned was one 
showing exencephaly from a mother injected with 100 mg/kg I.V. 

g) · Plasma 1 eve ls in pregnant rabbi ts 

These groups of 5 pregnant N.Z. White rabbits were treated 
orally with 30, 200, and 500 mg/kg of F during days 6-18 of 
ge~tation. Plasma levels were detennined at 2 hrs post drug on 
days 5, 12, & 18 of gestation and at hrs 6 & 24 on day 18. 

Results 

F produced a predictable depression of appetite & growth. 
Plasma levels were increased in a dose related manner at 2 hrs 
post drug at all times tested. However, they were substantially 
elevated at 24 hrs post drug oniy at the 500 mg/kg level, which 
is the threshold level for induc1ng abo~tions orally. 

5. Peri - and Post - Natal Studies 

a) . Groups of; 25 female rats were dosed ora'lly from day 15 of 
gestat1on to the 21st day of weaning with 0, 100, 500, and 2,000 
mg/kg of F. Growth, development, & fertility of the F1 
generation was assessed as well as effects on the F2 
gene1ation. 
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f) E'lfect of oral and I.V. adminf:.-;tration of Fon food consumpt.1on 
ir pregnant rabbits: In this study conducted by Yamanouchi, 
eieven N.Z. White rabbits were gavaged once daily with 500 mg/kg 
01' F during day 6-18 of gestation and allowed to deliver 
m1turally. After a suitable recovery period, the surviving dams 
Wt!re mlnted again and the six found pregnant were injected l.V. 
w th 100 mg/kg during days 6-18 of gest&t1cn • 

.B.!~sul t~!_ 

I11 the oral phase, F quickly produced a state of total & 
ptrsistent ano~exia in 5/11 dams with an accompanying 
significant loss in body weight. Appetite & growth was not 
aifected in the other animals. Between days 20 and 27 of 
gestation (after dr·ug administration had tenninated and while 
ar:imals were still anorexic) the five dams showing appetite & 
growth suppression aborted. None of the other dams aborted. 

Ir1 the I. V. study, no growth or appetite suppression was induced 
& no abortions occurred. The only fetus malfonned was one 
showing axencephaly from a mother injected with 100 mg/kg I. V. 

g) Plasma levels in pregnant rabbits 

These groups of 5 pregnant N.Z. White rabbits were treated 
orally with 30, 200, and 500 mg/kg of F during days 6-18 of 
gestation. Plasma le'i·els were detennined at 2 hrs post drug on 
da.;1s 6~ 12, & 18 of gestation and at hrs 6 & 24 on day 18. 

Results --
F produced a predictable depression of a9petite & growth. 
Plasma levels were increased in a dose related manner at 2 hrs 
post drug at all times tested. However, they were substantially 
elevated at 24 hrs post drug only at the 500 mg/kg level, which 
fs the threshold level for inducing abortions orally. 

5. Peri - and Pos.t - Nata·1 Studies 

a) . Groups of 25 female rats were dosed orally from day 15 of 
gestation to the 21st day of weaning with 0, 100, 500, and 2,0CO 
mg/kg of F. Growth, development, & fertility of the F1 
g~neration was assessed as well as effects on the Fz 
generation. 
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4} Reversion Test of pur1f1ed & crude prepardtions of C-nftroso-
F: Neither the purf ffed nor cr·ude nitrosamfne fonns of F were 
mutagenic. with or wfthout metabolic activation, against various 
strains in the Ames test. 

5) Repair Test: 

F and cf•netidine did not inhibit growth of e. subtilf strains 
M45 and H17 up to 10 "9/plates but tiotfdfne d1d slightly at 
the higher concentrations. 

6) Repair Test of F, Cimetidfne 1 & Tf~tfdine after reaction with 
n; trite: 

Aft~r reaction with nitrite, both F & Tiotidine were hf ghly 
positive (growth suppressing) against B - subtilis strains 5 
and H17· Each drug suppressed growth of the recombination 
repair deficient strain M45 much more than the wild strain H17 

7) Repair Test of pure & crude C-nitoso - F 

Both fonns suppressed M45 & H17 at the high concentration of 
7320 microgram/plate but supression of M45 was not sufficient to 
reflect a mutagenic activity. 

8) Micronucleus Test in Mice 

Mice were treated orally for two days with 0.5, 1, and 2 g/kg, 
then sacrificed for examination of bone marrow cells. F did not 
cause chromosomal aberrations judged from the no. of 
polychromatic RBC's witn m1cronuclei. 

9) Manrnalian Celi Mutagenesis Assay fn chinese hamster lung 
fibroblasts: 

In two separate tests, with or without metabolic activation, F 
did not induce mutation of Chinese hamster lung fibroblusts in 
vitro up to a cone. of 10 mM per plate whereas positive cont~ois 
were active. 

10) Manmalian Cell Mutagenesis Assay in Ovary cells: 

In two separate assays, with or without metabolic activation, F 
d1d not induce mutation of Chinese Hamster ova~y cells in vitro 
up to 3nti1/plate whereas positfve controls were active. 
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11) Chromosome Aberrstfon Test fr1 Mice. 

Groups of 5 mice were treated orally with &cute er~ 
days) doses of 50, l 00, or 2:00 mg/kg of F I. V. Twent ., 

te (5 
- hrs. 

after tne last dose, bone m<1rrow cells ~ere examined to, 
chromosomal abberations. The cells from ~ice treated acut~~v or 
subacute)y did not show evidence of significantly increased 
chromosomal aberrations up tv the maximum dose. 

F) Special ~tudies 

1) Effect on thyruid: 

F administe~·ed for 5 wks tc groups of 15 niale rats at 0, 400, 
1000, and 2000 m~/kg, did not affect serum level of thyrcid 
honnones, nor the weight or histology of the tilyr<Jid gland. 

2) Imnunogenicity in mice: 

F either alone or complexed to a carrier protein, was injected 
i.p. into mice. Following injection, no IgE int·fbody appeared 
~p to 25 days after i~jcltion, however the positive control. DNF 
complexed to protein, pror1iced obvious IgE titers. 

3) Irrrnunogenicity in G pigs 

Groups of e g - pigs were injected s.c. three times at six day 
inter~~1s witn i or 10 mg/kg of F. Fourteen days after the last 
injection. the Gnimtl~ were challenged I.V. with F, No F treated 
died or showed ana~hylactic reactions whereas 3/8 positive 
controls died. 

4) Rabbit Eye Irritation: 

Instillatic · of solutions of F up to 1% an<J at pH 5,5 caused no 
irritation tJ the eye or conjunctiv~ of rabbits. 

5} Rabbit Muscle Irritation: 

0.1 ml of O.OOlt solution of Fin distilled water causect no morL 
irritation than saline & was much less irritating than t;1e sa.i?:.: 
volume of 0.75i acetic acid when injected one time into the 
vastus lateralis muscle of rabbits. 
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6) In vitro Hemolysis Test: 

The 1njectuble formulatfor1 (20 119 of F. B mg of L-aspastic acfd, 
40 mg of D-mannitol dissolved 1n 2 ml of d1st111ed H20) caused 
no hemolysis fn vitro tn human or rabbit blood. Likewise, no 
hemolysis or precipitation r~su1ted when two samples of same 
were tested on wast.ed human RBCs. 

7) Irritation in Dogs: 

When the above injectable fonnu1ation was administered i.m .• 
l.V., intraarterially, or perivenously to dogs at a dose of 2 ml 
(containing 20mg of F)one time at separate sites, no undue 
irritatior. was observed n~croscopically or hfstologfcally at 24, 
48, or 46 hrs. post-drug. Irritation at l!Ch test site was 
comparable to corresponding saline controls. 

8) Infusion Study in dogs: 

Groups of 3-4M & 3-4 F beaglP~ were infused I.V. 6 hrs per day 
for 7 days with a 0.4i injec~.tble formulation of Fat doses of 
0, 4. 12, & 36 ml/kg/day (equivalent to 0, 16, 48, and 144 
mg/kg/ day). 

Results: 

No dogs dfed & ;nj~ction sites were not affected. The only 
indication of toxicity ~as ~mesfs, hypoglycemia, and slight 
hypotension at the high dose only. 

9) Skin S~nsitfzation fn G. Pigs: 

Topical application of the injectable formulation of F did not 
elicit a sensitization reaction in the skin of G Pigs which had 
been previously treated intradennally & topically with the 
drug. This model reacted very positively to penicillin. 

6) Pharmacology 

1} In vitro histamine H2 receptor anta9onism: 

In vitro, F inhibited histamine induced tachycardia of the isolated 
rt. heart of G. Pigs as well as histamine ~nduced relaxation cf the 
isolated rat uterus, showing 10 ~ 166 times the activity of C 
respectively. F also inhibited dimaprif induced tachycardia of the 
isolated G. Pig heart in a non-competitive unsurmountable way (unlike 
C & R wh1ch showed competitive sunnountable antagonism). In the 
latter, jFwas bound rather tightly to the H2 receptor fn contrast 
to R and C which are removed easily through washing. 
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f' fnhib1ted histamine sens1t1ve adenyhte cyclase (and thus cyc11c 
AMP formation) 1n membrane fragments of g. pig gastric n.icosa and 
hfppocampal homog~nates of ~· pfg bra'in. It displayed a dose related 
competitive antagonism qualitatively similar but 24 tfmes greater 
than that shown by C. 

Like R1 F inhibited fn a competitive way the utilization of 
am1nopyrfne fr. isolated gutr1c glands of r-at,bf ts. ~his response 
reflected inhibition of ~astrit secretion. 

Finally, F competitively and reversibly inhibited dimaprit induced 
relaxation of isoproterenol stimulated contraction of isolated g. pig 
lung strips. 

F showed f n vitro a lack of effect on responses mediated by Hl -
histamine. beta-adrenerg1c and muscarinfc receptors, or acetylcholfne 
release. It was also inactive in radioligand binding tests relating 
to dopaminergic, neuroleptic, serotoninergic, adrenergic, cholinergfc 
and purincrgic sites. 

2. In vivo Antisecretory Activity: 

F inhibited gastric secretion in gastric fistula dogs stimulated wfth 
either histamine, gastrin, 2-deox.y-0-glucose as well as food and 
dimapri t fn Hefder1hafn pouch dogs. Activity was seen by both the 
I.Y. and oral routes. The effect was char~cterized by a reduction fn 
volume and f n acid & pepsin output and to a lesser extent f n acid 
concentration of !}a~:tr1c secretions. Comparative evaluations 
invdriably showed F to be most potent by far, R 1ntennediate, and C 
the least potent; a~afnst histamfne stimulation ~n orally treated 
dogs, the most sensitive species tested, F was 95 times more active 
than C & 14 times more acti~e than Ron a weight basis & 127 & 15 
times as active resoectively on a molar basis. The oral and I.Y. 
ED50 of F against ~1stam1ne evoked gastric secretion f n dogs was only 
0.03 mg/kg in Pach case as compared to 2.86 mg/kg & 1.84 mg/kg 
respectively for C. 

The time course of gastric antisecretory effect of F appeared to be 
somewhat longer than C or R. For example, when single equivalent 
antf secretory doses of F and R ~ere given orally to histamine 
stimulated dogs. F exhibited 57i inhibition 24 hours post drug 
administration vs. only 2i for R. By the !.'I. route however, 
duration of act1vf ty of F agains! a constant stinJiatory dose of 
histamine in dogs was only slightly longer (1.3) than C. 
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In He1denkafn (vagally innervated) pouch dogs, F and C both 
competitively 1nhfb1ted the secretory response of d1inaprtt, a 
specific H2 receptor agan1st, whereas both induced an unsuromountable 
and thus non-comp'letf the antagonism of 111ethachol 1ne and pentagastf on. 

In gastric fist~la cats, F, given s.c., was 38 and 5 times ~ore 
antisecretory than C and R against histamine and 20 and a times 
a9ainst tetragastrin. 

In chronic fistula rats, F and C fnhfbited basai acid output mainly 
by decreasing acid concentration; both also lowered pepsin output to 
a lesser extent. F was about 15 times more potent than C. In 
pylorus ligated rats treated crally, intraduodenally, and l.V., the 
ED50 antf secretory dose was similar and averaged 0.58 mg/kg. 

No tolerance to the gastric Antisecretory effect of F was seen 1n 
rats and dogs tr~atea orally with subacute doses. 

In rats treated p.o. with 3 mg/kg of F for 8 days, and •acid rebound• 
effect was noted 3 days after stop of treatment. In another study 
however, this rebound effect did not appear 1 or 3 days after 
repeated oral dosing of rats with 5 mg/kg b.i.d. for 30 days. 

F inhibited cyclic AMP f')nnat: ,, in the gastric Qlcosa of untreated 
and .. istamine sUmulated rats. but mostly of the latter. 

3) Antiulcer Activity; 

F inhibited gastric ulcers induced in rats by a variety of agents or 
procedures (histamine. indomethacin, aspirin, cysteamine, stress, 
pyloric ligation) as well as or against duodenal ulcers induced with 
-nepirizole. the EDSO of F ranged from 0.17mg/kg to 0.6 mg/kg and 
potency ranged from 17-44 times that of C. Effectiveness of F was 
greatest against histamine induced ulcers. Antacid (maolox) enhanced 
the antiulcer activity of F in rats. 

4. Effect on se~utn gastrin: 

In rats in which the acidity of the stomach was maintainea through 
perfusion of HCl, F did not elevate serum gastrin whereas C did at 
equivalent antisecreto~y doses. No data are available on zerum 
gastri~ levels in animals treated with F alone. 

5} Miscellaneous G. I. Effects: 

In normal rats, F did not affect the histamine content of the gastric 
mucosa, but it did lower the 111Ucosal level of endogenous PGEz and 
PGI 2 to a slight extent; C however lowered these prost1gland1ns to 
an even greater extent. 
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F dfd not ~nfluence propulsion of a charcoal meal fn mice but 1t 
shortened g~stric residence tfine 1n rats and dogs. In cats, F did 
not prevent the fall of transgastr1c electropotentfal difference 
which accompanies the admi nfs trati on of aspirin and which f s 
considered to reflect disruption of the gastrfc 11ucosal barrier. 

6. Cardiovascular Activit~: 

F exerted no effect on blood pressure, ECG, or ~espf ratory rate in 
conscious dogs up to 30 mg/kg p.o. !n the generai toxicity studies 
conducted f n dogs, no ECG or heart rate changes were noted in dogs 
treated orally with up to 2000 mg/kg b.f .d. for 30 days, Jp io 1000 
mg/kg for 13 weeks, or 500 mg/kg for one year. 

In spontaneously hypertensive rats, F had no effect on blood pressure 
at 10 mg/kg p.o. 

Dogs injected I.V. with l mg/kg acutely displayed no effect on ECG or 
heart rate. Howe·ver 10 mg/kg I. 'r. caused sl1ght tadaycardia and 
hypotension, and JO mg/kg caused distinct tachycardia, hypotensfon, T 
wa·ve elevation arid fncreased respiration. Th_. l.V. fnjectfon of 300 
mg/kg acutely induced respiratory arrest, pronounced sustained 
hypotensfon, and finally death 20 mf~utes post drug. 

f exerted no effect on the rate or contract1Hty of the f so lated G. 
Pf g atrium. 

In a six montt'j I.V. toxicity study fn dogs at 5, 25, and 100 mg/kg, 
redden;ng of roocous membranes possibly due to vasodilatatfon and 
significant tachycardia was noted at 100 mg/kg slight tachycardia 
only at 25 mg/kg, but no cardiovascular effects at 5 mg/kg. 

7. ~utonomic React1vitl'_: 

Three m!)." ~ I.V. of F displayed no effect on muscar;nic. nicotinic, 
histamin~rgic, H, or sympathetic alpha or beta receptors in dogs. It 
counteracted dimaprit induced hypoten~ion in dogs through H2 
receptor antagonism. 

8. CNS and Be~avioral Effects: 

F did not elicit any oral CNS effects at high oral doses (up to 2000 
mg/kg b.f .d.) fn mice, rats, rabbits, cats, or dogs other than 
retching or vomiting f n dogs. It had no effect on locomotion or 
rot~rod perfonnance 1n mice treated uith 100 sng/kg p.o., although 100 
mg/kg I.Y. reduced activity slightly 1n this species. Further, F had 
no effect on thiopentol induced sleeping t111e in •ice or hexobarbital 
induced s1eep1ng time in rats up to 100 mg/kg p.o. or I.Y. whereas C 
prolonged sleeping t1me. 
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F had no effect on pentetrazole induced sefzure in mice, displayed no 
non-narcotic analgesia in 11ice, nor interfered wfth 11arphine 
analgesia. 

Doses of up to HJ gm/kg p.o. O"" 30 119/kg I. V. tHH~ no v1s1blt~ effect 
on behavior 1n mice and rats< Further, F had nu effect on 
metamphetami ne i nduc~d stereotjped behavior in rats while C di ci have 
an effect. Condition avoidance behavior 1n rats was unaffected w1th 
up to 100 119/kg p.o. but it was slightly impaired in squfrrei' 111onkeys 
at 3 and 9 mg/kg p.o. F exerted no EEG ~ffects in frmiobflfzed cats 
up to 10 mg/kg p.c. Hippocampal after discharge in ~abbits was 
unaffected up to 10 mg/kg l.V. or in cats up to 3 mg/kg I.V., but was 
delayed sfgntficantly in latter at 10 mg/kg. In cats injected I.V. 
with 3 m~/kg ot F, 4% of the plasma concentration of drug was 
detected 1n cerebrospinal fluid. ln dogs, a dose of 100 mg/kg I.V. 
c11cited vomiting which was not preventabl~ by metoclopramide. 

9. Drug Interaction 

In Vitro: 

F and R demonstrated significantly less binuing to Cytochr00te P450 
than C. In keeping with this, F and R did not display unusual U.V. 
spectra with microsanal preparations from un1nduced and phcnobutb1ta1 
induced rats whereas, C did. Further, F ~nd R had little effect on 
1r. vitro cytochrome P45C activity or Ben~phetamine H-Demethylas~ 
activity with untreated or phencbarbi~l stimulated microsomes. 
whereas, C did. F and R had virt!J41ly no effect on the in vi·tro 
activity of microsomal 7-ethozycoumarin 0-Deethyllase activity with 
untreated phenobarbital, or 3 MC induced m~cr~somes~ ~here~s C dict. 
F and R did not supfress 16 alpha, 7 alpha, and 6 beta hydrox.ylases 
of testosterone in iver mi~rosomes of mice. wherea~ C did. Finally, 
F ~id not inhibit amenophyrine N-demethylase activity and dfazepam 
metabolism in vitro, whe~eas C did. 

In Vivo: --
F ~id not delay the metabolism and excretiori of dia2~pam, warfarin or 
propranolol in dogst whereas C did jud~ing from increased half-life, 
higher peak pla~na concentrations, and greater AUC's of these drugs. 

F and R did not increase the plasma concentration of antipyrine 1n 
rats, whereas C did significantly. 
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Sleeping time of pentobarbital was unchanged in rats pretreated with 
r for 14 consecutive days, but significantly reduced 1n rats 
pretreated with phenobarbit.41. a hepatic enzyme inducer. In 
addition, the pheno~drbital-treated rats excreted mor2 asccrbic acid 
in the urine and displayed large~ livers than the f treated rats. 

F.did not affect hexobarbital sleeping time in rats, whereas C did ~o 
significantly. 

10. Anti-androgenicity: 

Castrated rats supp~rted with exogenous testosterone sh~wed no 
reduction 1r. prostate or seminal vesicle weight when treated with 50 
mg/kg p.o. ot F for 7 days. The same model ~owever showed 
significant reduction in the weight of these organs when treated w1t~ 
the same dose of C. 

F did not inhibit in vitro the binding of testosteror~ to the 
androgen receptr present in the rat prostate cytosol. 

1 l. ADME 

J.. ~sorpti on 

About 30-40i of an 01·a1 dose is absorbed in rats, dogs, and hUtn'lns. 
In bile c:annul ated rats, 28i of an oral dcse was recovered in t e 
urine, 2.4i in the bile, and 70i in the feces. Hence, the 
bioavai1ab1lity of F is moderate. 

The bio4va11abi .ity of type A crystals present 1~ bulk material was 
esset1tially t~.e s"me as typ1! 8 crystals (p;--esumably the early pilot 
batches). 

In vitro, 21 to 27i of drug is bound to plasma protein in rat, dog, 
anct human b1ood. In vivo, 15 to 2~i of either F. c or R ar~ bound to 
protein in the blood of human recipients. 

In rats, the 1/2 life after oral dosing was 1.9 hour; peak plasma 
concentration was reached in about 2 hours. 

In humans and dogs treated p.o. the half life was about 3 hours and 
the peak plasma concentration was reached in 3 hours. 

Repeated p.o. or 1.v. dosing of dogs showed no tendency for 
accumulation in the plasma. 
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b. Di~tr1but1on: 

In rats treated orally with a single dose, the levels of f were 
highest 1n the G.I. tract, kidneys, liver, submand1bu1ar glands, and 
pancreas in descending order. After 1.v. administratfon the same 
order of distribution was found except that none was present in the 
G.I. tract. Little if any was found in the brain in either 
instance. All evidence of drug was absent by 24 hours po~~-drug. 

Whole body radiographic. studies of acutely-treated rats revealed only 
trace amounts after cral dosing (exclusive of the G.1. tract), but 
significant amounts in the liver, kidneys~ G.I. tract, arteries, 
epiphyseal membranes. fasces, and uvea after 1.v. dosing; drug 
disappeared in a short period of time and none was ever present in 
the brain or spinal cord. 

Administration of drug p.o. or i.v. to pregnant rats showed only 
traces 1n fetal tissue, but significant a~Junts in the milk. 

Multiple dose testing of rats for 21 days revealed slight rise in 
tissue levels of drug. but no significant accumulation; excretion 
pattern after 21 days (20t in urine and 70t in feces) was similar to 
that after ()cute dosing. Virtually no dr·ug was detected in the brain. 

Young rats injected 1.m. with F from 1ay l to day 28 of lactation 
showed relatively high levels of drug in tissues originally, brain 
included, but diminishing levels with time. Content of the brain was 
always less than that in other organs and nil after day 21. The 
descending order of distribution was kidney, liver, blood, heart and 
brain. 

Young suckling rats nursing from mothers treated p.o. nr i.v. on day 
14 of lactation showed drug in liver and kidneys but none in the 
brain. 
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c. t4etabol1sm: 

Metabolism is very similar in rats. dogs and humans in that in each 
case eoi of absorbed drug 1s unmetabolized, the remaining 2oi being 
metabolized to one specific product. the S-axide. Almost all of the 
absorbed parent compound and its S-ox1de derivative are excreted in 
the ur1ne in each species. The structure of the S-oxide, which 
1nc1dentally exhibits l/270th the H2 receptor antagonism of the 
parent. is as follows: 

C> NSOzNH2 
--- If' I; 

CH2SCHzCH2C··MH2 

c "' 
/ 

Famotidine S-oxide 
(identical to F except for O attached to S atom) 

the relative 11J1T1unity of F to metabolism s11ggests that it will be 
virtually unaffected by hepatic first pass effect. 

d. Excretion: 

Excretion of F in rats, dogs, and humans is essentially the same. In 
eac~ case virtually all of the absorbed drug is eliminated by the 
kidneys, a very small fraction being eliminated through the bile. 
This is true whether the drug is given p.o. or i.v. 

1~. Miscellaneous: 

F had no effect on pancreatic or biliary secretion, hepatic blord 
flow, spontaneous G.I. motility, inethacholine induced salivation, 
1rrrnediate hypersensitivity reactions, cellular or humeral irrrnune 
responses or histamine induced asthma in guinea pigs. 

Evaluation: 

fMnotidine (F), which is structurally related to tiotidine, has been 
clearly shown from pharmacological assays 1n vitro and in ani;nals to 
be a very potent and very selective H2 receptor antagonist and 
gastric anti secretot·y agent. Less certa1 n 1 s that the drug acts on 
the gastric Hz receptor in a competitive way like cimetidine (C) 
and that it is somewhat longer acting in vivo. 
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In all of the ~ssays, in vitro and in v~vo, end regardless of 1oute 
(p.a. or 1.v.) or the secretory st1DMJlantt F was 1nvar1ably many 
times inore potent than cimetfdine{C) or ranitfdfne (R}. F~r ~xample, 
against histamine induced gbstric secretion in dogs, orally 
adm1nistered F was 95 and 15 time more effective than C ~'ld R 
respectively. The single oral a~t1secretory EDSO dose of ; 1n the 
httet· model was only 0.03 mg/kg. whfch fs 1/33 the human dose. 

The nat1ire of the antagonism was competi t Ive agaf nst some H2 
re~e~tors, non-competitive against others. ror example, in assays 
involving ~stric receptors (inhibition of dim3prit ir.cuced gastric 
secretion in Heidenhafn pouch dogs. inhibition of arl£nylate cyclase 
activity and cyclic AMP fonnation 1n membrane fragme11ts af guinea 
pig gastric mucosa), F displc".j'ed competitive inhibition qualitatively 
like ~hat ~hown by C. However, in an assay that involved fonhgastric 
H2 receptors (inhibition of dimapr1t induced tachycardia o t e 
isolated guinea pig heart), F showed dfstfnr.t non-competitive and 
unsunnountable antagonism. where~s C and R showed competitive easily 
rev:•rsible antagonism. lr1 addition, F was shown to be tightly bound 
to the H2 rec~ptors 1 n this mode 1 wh11 e C and R were loos( y 
bound. Since F was always a competitive inhibitor in a~says 
involving gastric syste~s. it is a~sumed th~: it will exert a 
competitive type antisecretory action in man similar to that ~bserved 
with c. 
The time course (duration) of g~stric antisecretory activity of F was 
somewhat lo!1ger than R and C. For example, 24 hours after the oral 
administration ~f equivalent antisecretory doses of F and R to 
histamine ~timulated aogs, 67i ·Inhibition stfll remained with F, but 
only zi with R. However, by the i.v. route in histamine stimulated 
dogs, the duration of antfsecretory effect of F was only 1.3 times 
longer than C. It would app(.'ar then that F will be sc..mewhat longer 
acting than R or C, but not extraon1inad1~ so like omeprazole; 24 
hour achlorhydria resulting from ~ single dose of F is quite unlikely 
despite the drug's rew4rkaole potencj. 

The sele~tivity displayed by F was truly outstanding; whereas, only 
0.03 mg/kg ''as required to demonstrate significant inhibition of 
gastric acid secretion in hi~tamir.e stimul~.ted dogs, hundreds times 
that dose showed no propert~es indicative of an Hi receptor 
antagonist (conventional antihistamine), an anticholinergic or 
cholinergic. a histami1:ergic, ari alpha- c;- beta-agonist or 
antagonfst, a ~NS stimulant or depressant, a tranquilizer, a behavior 
altering agent, or an allergenic compound. No cardiovascular or ECG 
effects were apparent 1n dogs after an oral dose of 30 mg/kg (1000 
times ED5o). 

Most incredible was the total abse~ce of overt clinical reactions or 
ser)ous toxicity in rats and dogs treAted ora11.v by gavage for 4 to 
13 weeks with up to 2000 mg/kg b.i.d., a level which exceeds the ED50 
f n dogs by a factor of 133.333! 
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Based on the preclinical f1nd1ng!>. will qu1te 'likely be devoid of 
anti-androgenic properties and root ue prone to serious drug 
interaction problems. For example, like R. and unlike c. F did not 
bind s1gnif1,antly to cytochrome ~450 enzymes of the liver 1n vitro 
and did not alter the phannacologic ~ctivi~y. metabolism, or 
exctetion of a number of C sensitive drugs (diazepam, warfarin, 
propranolol, pentobarbital, hexobarbital and antipyrine). Concerning 
anti-androgenici ty. F did not inf1 uence the effect of exogenous 
testosterone in castrated rats, interferP. with the in vitro binding 
of testosterone to androgen receptor5, or reduce prostate or seminal 
vesicl~ we!ghts in rats or dogs treated subacutely with up to 
2000 mg/kg b.1.d. 

We have r.o infonnation in animals whether F ~levates serum gastrin 
through induction of gastric hypoacidi~. All that has been shown is 
that F does not increas~ serum gastrin in rats in which gastric 
acidity is kept nonnal by acid perfusion; this contrasts with C which 
raises serum gastrin under the same conditions. 

One striking feature of the ?harmakinetics of F is the almost 
1 dentical wa.v rats, dogs, and humans hancll e the drug. In a 11 three 
species. F is moderately absorbed (30-40% r-f dose) is 2oi bound to 
pl~sma protein, achieves r~ak plasma concentration 1n 2-3 hours, is 
slightly metabolized to just one metabol1'te, the S-oxide of the 
parent compol'nd, and 1s almost an exereted via the kidneys (98i of 
absorbed drug via kidneys 2t via bile). ··This suggests that the 
phannacological and toxicological results in animals are probably 
reasonably reflective of the d~ug's clinical potential. 

The distribution studieJ showed the customary higr concentrations in 
the kidneys and liver and negligible amounts in the brain and fetal 
tissue, but one pe~uliarity was the finding of high amounts of drug 
in the milk of' lactating rats. This may explain why ttie growth of 
their nursing offspring tends to be depressed. Another noteworthy 
finding was the demonstration that, in newborn rats injected i.m. 
daily for 28 days, F passes the b1ood-brain barri~r with decreasing 
efficiency until the 21st day, after which time no drug passes the 
barrier. 

Concerning toxicity, the Yamanouchi Company and HSD have together 
supplied a wealth of animal tox'fc1ty data: acute studies in two 
species by all route~. numerous suoacute, chronic, and reproduction 
tests by t~{: oral route, oral carcinogenicity studies in mice and 
rats and a. 1 arge battery of various 11utageni city assays. 



Page 25 NDA 19-462 

As ~ whole. these ~ata sh°" F to be an astonf shf ngly non-to~f c and 
paradoxfcally 1nert compound, especially when one considers fts 
extraordinary antf secretory potency (orai gastric antf-secr~tory ED50 
fn dogs fs just 0.03 mg/kq and the daily human dose f s only 
l mg/kg). For example, the ~cute oral LD50 of F 1n mice and rats was 
f n the order of 4000 mg/kg when ghen 1 n sol ut1 on form and acme mg/kg 
fn suspension fonn. In multiple dose studies, rats tolerated as much 
as 2000 mg/kg b.f.d. for 13 weeks and 1000 mg/kg for one year while 
dogs toler~ted as much as 2000 mg/kg b.f .d. for 30 days and 500 mg/kg 
for one year. In these studies with coses far 1n excess of the HO, F 
appeared to be & rather inert compound fn that ft elicited no overt 
clinical react1ons and no dramatic disturbances. The only 
indications of drug toxicity were proteinurfa in rats and dogs at 
high doses, occasional elevations of SGPT fn dogs, and alteration of 
chief cells, ~n1argement of the nuclei of these cells\ and finally an 
increase fn eosinophilic cytoplasmic granularity (ECGJ of these 
pepsin secreting cells. Examination with electron microscope 
revealed only an increase in the density of these granules over that 
seen 1n the untreated anfmal. The threshold dose for this effect 
appeared to be about 2000 mg/kg p.o. and it was completely reversible 
within 16 weeks upon discontinuation of treatment. The sponsor 
conjectures that these chief cell changes may reflect reduced 
turnover of pepsinogen secondary to the drug's ant1secretory effect, 
but this is difficult to reconcile with the observat~on that the drug 
still elicited these changes in rats subject~d to continuous HCl 
perfusion of the stomach. However, the changes df d not involve a 
char19e in the fntracelluiar concentrat1on of pepsinogen or ability of 
the ce11 to secrete pepsin. 

One effect that was surprisingly absent in all of the animal studies 
was ECL cell hyperplasia in the gastric fundus. This gastrin 
dependent effect is characteristically seen in animals. especially 
rats, witn potent long-actf ng gastric antisecretory agents 
(omeprazole, SKF-93479, Loxt1dine, and BL-6341A). Perhaps F did not 
p~oduce ECL cell hyperpl4sfa because. despite its extraordinary 
p~tency and somewhat greater duration of action~ its time course of 
antisecretory effect fs still incapable of inducing sustained (24 
hr.) achlorhydria and hypergastrinemia or anything comparahle to it. 
This of course is a favorable finding because it te";'.;~ to rule out a 
potentiai for inducing gastric carcinoid tumors w~i< ,., ... ~e from 
hyper~lastic ECL cells. 

The various mutagenicfty tests conducted on F showed it to be la~king 
in mutation potential. Following reaction with nitrite however, the 
reaction product (which likely included nitrosamines) was mutagt:n·ic 
against B subti11s strains M45 and H17. 
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The significance of thl1 latter finding 1s dc>ubtful however, since F 
was completely without carcinogenic potential in an oral 
carc1nogen1c1cy study of 92 weeks in mice and 106 weeks in rats up tu 
2000mg/kg/day in each c~se. Specifically. there was no evidence of 
gastric mucosal metaplasfa. dysp1as1a, or neoplasia; there was no 
sign of the 6denocarcinomas which appeared in the pylorus of rats 
treated for 6 months or ~ore with structurally related tfotidine; nor 
was there any mention of ECL cell hyperplasia or carc1noid tumors in 
the gastric fundus. Finally, no carcinoge111city was suggested in any 
other organ, testes and liver included. 

The reproduction studies co~ducted 1n animals provided essentially 
favorable results. Disturbance: of reproductive parameters occurred 
only at high levels and appeared to be related to the sustained 
appetite suppressant properties of the drug. For example. the drug 
induced significant anorexia and sustained growth depression in 
pregnant rabbits at 200 mg/kg p.o. and above (but not at 100 mg/kg!' 
100 times HD). Some of the mothers that showed significant growth 
1uppression at 200 mg/kg or above aborted their young and showed 
yellow livers at necropsy; also, the offspring of dams that dtd not 
abQrt gave bf rth to offspri~g that weighed less than corresponding 
controls. These effects. part1cular1y the abortions, are no doubt 
indfrectly due to 1>rolonged .starvation and not dfrect1y due to the 
drug. Suppot'ting this is the fact that abortfon never occurred 
during tt1E: dtug treatment period, but later, (in the interval that 
separat~d tennination of drug treatment and planned time of sacrifice 
of the mothers), and after virtual total anorexia had been in effect 
for some time. Also, abortion rarely occurred fn a rabbit that did 
not show significant growth su~pression. 

Another disturbance possibly related to anorexia was the extended 
impaired growth of nursing neonatal rats. As suggested eariier, this 
may be attrf buted to the demonstration that F passes the b)' ood-mamary 
gland barrier with ease 1n this species and ~ccumulates in the milk 
and in addition passes the blood-brain ~arri~r of neonates with 
relative ease for the 1st 21 days. The thre~ho'id maternal dose for 
neonatal grow~h depression was about 500 mg/kg. The persistence of 
the anorexia associated with F was reflected by the fact that weaned 
offspring continued to show growth depression for some eight weeks 
after separation from treated mothers. 
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In sWllDAry, based on the animal f1nd1ngs, Famotfdfne ts pre11cted to 
be a very potent, very selective, long-acting and compet1t1ve Hz 
receptor antagonist. The data al so predict an unusually 5afe 
compound with a therapeutic 1ndex superior to c1met1dine or 
ranitfdine. It will likely compare to ran1t1dine and contrast with 
cir.~tidine 1n being devoid of ant1-androgen1c1ty and sfgn1ficant drug 
in~eractfon complications. It snou1d be like c1metid1ne and 
r~nitidine and unlike metiamide in lacking a significant potential 
for agranulocyt;)sis. Freedom from cardiovascular complfclt1ons with 
oral use may be a unique advantage for F. Despite its extraordinary 
potency and somewhat longer duration of action, Famotidine does not 
seem to have any potential to cause sustained gastric achlorhydr1a, 
sustained hyperga~trinemia, gastric ECL hyperplasia, or gastric 
carcinoids when administered once a day reaardless of dose. In oral 
carcinogenicity studies of approximately 2-years duration 1n ~ice and 
rats up to 2000 ~g/kg, (2000 times HD), it demonstrated no 
carcinogen1c potential in any organ, the stomach. liver, and testes 
included. 

In conclusion, Farnotidine has been thoroughly investigated fn a~imals 
and has cl early demoilstrated efficacy and reasonable safety. 
Accordingly, this well-organized and very readable NOA (l19-462)by 
Merck Sharpe and Dahme for Pepcid(famotidine} Tablets 1s appro¥able 
frcm the preclinical standpoint. 

The only recomnendations cffered are that the labeling: 

1. warn against use by nursing mothers since in rats Famotidine 
accumulates in the milk, penetrates the blood-brain barrier of 
neonates with relative ease. and causes extended growth 
depress1on in nursing offspring. 

2. suggest lowering of dose in patients with impaired ~idney 
function since 1n rats, dog~ and humans, absorbed drug is 
eliminated almost exclusively fn the urine. 
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Review and Evah;ation of Animal Dau 

(Amendments of April 6. 1984) 

The amendment su~~11es the following additional animal da~e: 

!!CV I 1911.1 

1. Thr'ee month range-find'lng study 1n mic"'!: Groups of 15 Mand 15 F mice 
were gavagt.!d once daily with MK-208 at le'•els of 0, 100-200, 400 700-1500, 
and 1000 ms/kg for 3 m1Jnths in a study intended to find suitable dos~s for 
a carc1nogenic1t;' study. 

Results: 

Due to lack of toxicity, s0r.te do$e leve1s were increased at ffve weeks. 
Vi scos1 ty 11m1 ted the maximum d1:>se ~to 2000 mg/kg. The drug was apparently 
very well tolerated at all 1evels. survival ~nd growth being undisturbed. 
Necropsf es were not done. 

2. Ninety two week carcinogenicity study 1n mice: Groups of 50 M and 50 F 
Charles River mice were given Mi<-t:·os fn suspension by gavage once daily at 
levels of 20, 200, and 2000 mg/kg/day (2000 tfmes the daily human·~use) 
for 92 weeks. 

Results: 

All treated groups perfonned as well ~s controls, the treated were like 
controh with respect to survival, growth, ophthalmoscopfc exams, and 
gross and his·:ologfc findings except that diffuse distention of the glands 
of the fundus of the stomach was noted 1 n 42S of the females at the top 
dose vs 11S anong controls, There was no specific tumor that was 
statistically more prevalent fn the test groups vs controls. There was no 
f ndicatf on of carcfnogenf c1ty f n either tt.e stomach or testes. The only 
suspect finding was the occurrence of adenoma or adenocarcf noma of the 
lung fn 31 o~: 100 low dose animals vs. 22/100 and 15/100 fn the twL 
control groups; however, the incidence ~.t the mid and high dose was like 
the controls. 

3. One hundred and·s1x week carcinogenicity study fn rats: Groups of 50 M 
and 50 F rats were gavaged with 20, 200 1 and 2000 mg/kg of MK-208 in 
suspension fol'" 106 weeks. Two control s1roups each of similar number were 
used. 
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Results: 

AgJin the test groups performed like controls. Morbidity among the malei 
was slightly higher than controls at each test level and among the femalj 
as well Jt the top dose. For example, the percent of rats that died or 
were sacrificed before termination wl's 64i, 76%1 78i and 76% among the -
C,L,M, and H dose males and 42i, 48i, 52i and 7iS among the respective 
females. Some of these deaths in the test groups were most likely duet 
accidental lung intubation considering the higher incidence of foreign 
body matP.r~al in the lungs of animals at the uppar two level~. Growth ~ 
unaffected and ophthalmoscopic exams were nonnal. Gross and histologic 
exams did not show carcinogenicity in any organ, the stomach and testes · 
included. The only qJestionable finding was enJometrfal polyp in 3/50, : 
1/50, and 1/50 females at the high, mid, and low doses vs OtlOO control-, 
females, this tumor hu~ever was not statistically significant. 
Non-neoplastic changes that we-.re drug related included: glandular tissu1 
distention in 5/50, 3/50, and 10/50 females ~ram the low, mid and high 
dose 1 evel s vs l /100 control females, nurl e'".· enlargement of glandular .; 
muc~sa in 9/100 and 26/100 from the mid and.high doses vs 7/200 controli 
eosinophilic cytoplasmic granu~,arity of zymogen chief cells in 23/100 an1 
49/100 from the mid and high doses vs 25/200 controls. Tha sponsor 
considers all of the foreg~ing changes as "phy~iologic alterations relat 
to the phannacolog·ic activity l'.1f the test arti""l J, i .a. inhfbition of 
pepsin turnover secondary to inhibition of aciY secretlvnd. 

EV Ai.UAT ION: 

The ninety two week carcinogenicity study i11 mice and the 106 wed~. 
carcinogenicity study in rats did not show MK-208 to be carcinogenic fn 
either species tested approximatl'.~ly two yrs. w1 th daily dosages ranging 
to 2000 mg/kg or 2000 t1mes the human dose of lmg/kg/day. It was notabl 
that there was 110 evidence of car·cinogenicity in either the stomach or 
testes. 

Because some 112 re~eptor antagonh·ts have produced stomach and te'it1cula 
tumors near the end of a rodent's lifetine, it would have been preterabl 
if these studies were ~ifespan studies. Since however they gave not eve 
a suggestion of tumors in either organ ~fter a fairly lengthy period of 
time {which extended over most of the a.11mals 1 lifespan), the submitted~ 
studi~s apuear to reasonably exclude t~1e possibility 'Jf carcinogenicity. 
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DIVISION OF CARDIO-RENAL DRUG PRCDJCT 
CHEMIST'S REVIEW 13 

Date CompleteE..:_ March 31, 1986 

A. 1. NOA 19-462: 

~ponsor: Merck Sharp and Dahme 

Address: West Point, Penn 19486 

AF I: 12-611 

2. Product Name (s): 

Pro2rietari- Pepcid 

Nonproprietary- Famotidine 

USAN- JS above 

Compendium- none ?isted 

Code Name and/or number-
Ref er to Chemist•s Revie 

3. Dos~ge Form and Route of Administra~ion: 
Oral tablets of 20 and ~O mg deveoped for marketing. 

4. Pharmacological Category and/or PriniCJ!.21_Indications: 

Potent, long-acting Hz receptor antagonist (healer to peptic 
ulcers}. 

5. Structural Formula and Chemical Name: 
See Chemist Review 11 

B. 1. Initinal Submission: Receipt Date: 06-24-85 
Filing Date: 08-22ft85 
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This app1ication is now considered to be approvable fro~ the standpcint cf 
manufacturing controls. The SBA has been changed to reflect this under 
the "Methods Validation" section. 
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Famotidine Merck Sharp & Dahme Res. 
West Point, PA 19486 
Submission Date: 
June 24, 1985 
August 9, 1985 

Lab 
Pepcid 20, 4~ng tablets 
NOA 19-!;62 
Revi~ee-Yan Lam 
Wang~ 

14 s, 20' 10 
April 3, 1986 

MAY I 5 1006 
Review of Pharmarokinetics and Bioavailability Studi~~ 

Famotidine is a H2 antagortist intended for treatment of acute 
duodenal and gastric ulcers, prophylactic therapy of duodenal ulcer, and 
Zollinger-Elli son Syndrome and other hypersecretory states. Chemically it 
is 3-(((2-(aminoiminomethyl )arninril-4-thiazolyl)methyl)-thiol-N-(aminosulfo 
ny1)-p~opan1m1de. It exists in two polymorphic forms: Form A and Form B. 
It differs from the other two H2 antagonists in that it is a 
guanylthiazole derivative. Through the development of famotidine it is 
also referred to as MK-208, YM-1170 and L-643,341. The drug is licensed 
from Yamanouchi Pharmaceutical Com~·any Ltd (Japan) by Merck & Company. 

The following areas in different studies will be reviewed. 

A. Human Phc:--macokinetics:-

1. Single dose IV administration in healthy young subject. 
2. Repeated IV administration in healthy young subject. 
3. Single dose IV administration in healthy elderly s~bject. 
4. Single dose IV administration in r1~nally impaired patients. 
5. Fate and metabolism in man. 
6. Dose-proportionality following oral administration. 
7. Protein binding. 

B. Bioavailabilitl:-

1. Effect of polymorphism. 
2. Bioavailability of Pepcid tablets 
3. Bioequivalence of other formulations u~ed in clinical trials. 
4. Effect of food and antacid. 
5. Bioavailability in elderly subject. 
n. Accumulation upon re~eated oral dosing. 

C. Drug interaction studies 

D. Assay methodology 

E. Dissolution. 
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Reference 12 Williams R.L. #42 - Clinical Study Report 
An ope~~ fou~-way crossover, single dose, comparative bioavailability 
study of '1K-208 capsules 2()ng, MK-208 tablets 2Qng dnd 40ng, ar.d 20ng 
intravenous preparation. (Study J42) 

Ob_jecti ve: 
T~ To coiilpare plasma levels and tArinary excre .. ion of MK-208 attained after 
the ora'I administration of a single 20'ng or 40ng tablet, with a single 
2CAng capsule and with the intravenous administration of a single 20mg 
dose of ~-208. 
2. To determine serum prolactin levels before and after the administntion 
of MK-208 2()ng intravenously to the volunteer!:. 

Subjects: 
Sixteen volunteers found healthy as judged by medical history. physical 
examination, standard EKG, and routine laboratory tests. Al~ were within 
10% of their ideal body weight for their age and height. Exclusion 
criteria incfoded volunteers with history of renal or hepatic di:;ease, 
cardiac or gastrointestinal disorder, history of allergy to dru<,~ or foodj 
pregnant or lactating woman and has to be drug and alcohol fr·ee for 7 days. 

Investigator/Site: 
Roger L. Wi11iams, M.D. 

Drug/Design: 
Open, single dose, four-way crossover design. 
Four study periods of 3 days each. Minimum of l week washout period. 

MK-208 IV 20mg - Lot C-K 711 
MK-208 Capsule 2(Ang - Lot C-K 712 
MK-208 Tablet 2()ng - Lot C-K 713 
MK-208 Tablet 4()ng - Lot C-K 714 

oosing/Sampl inf 
Drugs were adm nistered at 0 hour with 250nl of water, with the IV dosage 
administered ~s a bolus over one minute. 

Blood samples (5mls) were collected at 0, 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 
10, 12, 24 and 36 hours. With intra.enous administration, additional 
samples were collected at 5, 10, 30 and 40 mi~utes. Blood was collected at 
0, 0.25, 0.5, 1, 1.5, 2, 2.5, and 4 hours to determine prolactfn levels. 

Urine was collected at -1 to 0, 0-2, 2-4, 4-6, 6-8, 8-12, 12-24, 24-36, 
36-48, and 48-72 hours. A 2~1 aliquot was z11ved for analysis. 

Analytical Method: 
HPLC 
See review of analytical methodology. 
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Results: 

Phannacokinetic Pdrdr.ieters Mean ~+ S.D.) 

IV 2Qng 2Qng Capsule 2Qng Tablet 4Qng Tablet 

Cmax (ng/ml) 7 8. 7 O( 3 7. l 7) 78.88(29.78) 109.29(41.62) 
Tmax {hour} 2.2(0.9) 2.4(1.4) 2.3(1.4) 
AUC0-36 863. 16 442. 12 424.79 646. 21 

(ng/ml-hr) (245. 04) (184.49) (101.86) (252.31) 
U0-72 ('.t dose) 66.7(14.8) 31.8(12.6) 27.5(9.1) 31.1(17.6) 
Vcl .r (l/h) 18.63{7.17) 14.80(4.92) 13.04(3.56) 20.76(9.21) 
F oral/F IV 
( 95% CI -
geometric mei.!n o. 4 7 0.4 3 0.40 

(0.40, 0.56) (0.37, 0.50) (0.34, 0.48) 

Power to detect per1,;entag€ difference 

Percentage 
Difference A vs B A vs C B vs C 

10 0.24 o. 16 o. 21 
·15 0.49 0.31 0.43 
20 0.76 0.52 0.69 
25 0.93 o. 74 0.88 
30 0.99 0.89 0.98 

A == 20rng capsule 
B = 20ng tablet 
C = 4Qng tablet 

Phar:nacokinetic )arameter following single IV dose of 2Cm9 
(Plasma pronle - Table 3 

Plasma clearance (ml/min) 463+160 
Renal clearance (r.11/min) 310+!20 
Non-renal clearance* (ml /min) 152+78 
Half-life (hr) 2.83+0.99 
Urinary Recovery (%dose) 66.8+14.9 

*difference between plasma and renal clearance-

Mean 
SD 

0 .25 
19.58 ll.76 
10.55 5.66 

Serum Prolactin levels (ng/ml} 
before and after IV 

.b 
11.45 
4.65 

Time 
1 

, 0.37 
3.94 

l. 5 
9.5 
3.88 

2 
7.88 
3. 15 

2 r .o 
9.26 
4.3 

4 
11.24 

4.09 



A 
Discussion: 
l. The relative bioavailability of the three oral dosage as compared to n 

intraveno1s dose by comparison of the gt:ometric mean was 0.47, 0.43, ano .to 
for the 2Q-ng capsule, 2()ng tablet and 40ng tablet respectively. 
2. The bioavailability of the 2Qng capsule and tablet were similar based or. 
sta tis ti ca1 comparison of phannacok i neti c parameters. 
3. The 40mg tablet resulted in less than proportional increase 1n Cmax and 
AUC(0-72) as compared to the 20ng tablet, however, the urinary recovery data 
suggested proportionality. 
4. The renal cl~arance after the 4Qng tablet WilS higher than after the 20mg 
capsule or tablet. The finn suggested that the renal clearance might be 
plasma concentration dependent though they stated there is insufficient data 
to sup po rt this statement. 
5. The finn concluded that serum prolactin levels detennined after IV 
administration of pepcid does not show a pattern of drug stimulated increase 
of prolactin levels. 

Conclusions: 
T:-The n::1at.ive bioavailabi'ity of pepcid is approximately 45%. 
2. The bioavaiiai:>11ity of the 2Qng tablet •rnd the 2Qng capsule is similar and 
could be considered bioequivalent. 
3. There does not seem to be elevation 0f serum prolactin levels after IV 
administration of pepcid. 

The above study is acceptable. 

' ~ ' ' 
. ' ~ . . . . ~ . ~ .. . 

. • J.. • .,, . ' . "' ' • • -

... .. . " 
" . ' . . ... 



5 
Reference 15 Deschepper P. #748 (Protocol #527) 
A double-blind, placebo-controlled study to investigr.te the safety and 
tolerability of repeated intravenous doses of MK-208 in healthy subjects. 

Objective: 
l. To investigate the safety and tol era bi 1 i ty of repeated IV doses of MK-208 
when administered lu health.>' subje(;ts. 
2. To obtain preliminary in!Jnnatio:1 on plasma concentrations and urinary 
excretion of MK-208 when administered as repeatec IV doses to healthy 
subjects. 

Subjects: 
8 subjects between 19-24 years old, 67-90kg, in good health by medical 
history, nonnal laboratory screen~ physical examination and EKG. Exclusion 
criteria included drug or alcohol abusE', history of throbosis, renal 
insufficiency, allergies, psychiatric disorder, drink more than 8 cups of 
coffee per day and smoked r.iore than l 0 cigarettes per day. 

Inv es ti qa tor/Site: 
~.J. DeSc~epper, 

Drug/Design: 
Uouble blind, placebo-controlled, repeated dose study (2Ckng BID at Barn and 
Spm for 15 doses). 
MK-208 (lOmg/vial) - Lot #FC-M040 

Dosing/Sampling: 
Dose 1 
Blood samples were collected at 0, 10, 20, 30 minutes and l, 2, 4, 6. 9 hours 
post dose. 
Urine samples were co 11 ected at -1-,0, 0-2 ~ 4-6, 6-9 and 9-24 hours postdose. 
Dose s. 6, 11 and 12 
Blood - post dose (Cmin) 
Dose 15 
Blood samples were colleci:ed at 0, 10, 20 1 30 minutes and 1. 2 1 4, 6, 9 hours 
po~t dose. 
Urine samples were collected at 0-2. 4-6, 6-9 and 9-24 hours postdose. 

Clinical observation included EKG, blood pressure and heart rate, pair. 
induration and hardness at inJection site, ptzysical examination, blood/urine 
laboratory data. and reporting of adverse experience were also conducted. 

Analytical Methodology: 
HPLC - see review of analytical methodology. 

Results:(Table 5) 
Plasma Clearance (ml/min) 313 
Renal Clearance (ml/min) 259 
Non-renal Clearance (ml/min) 54 
Half-life (hr) 2.7 
Urinary Recovery (ii of dose) 82.9 

Geometric mean and ranges of values are reported. 
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Discussion: 
After repeated IV doses, the half-1 ife remained in the same range as after a 
single rv dose. By comparison of the plasma clea~ance and renal cl~arance 
values after a single and multiple dosing, there ':eems to be a decrease in 
the mean values, however this is cross study comp,,rison. Also the percentage 
of the dose recovered in the urine seems to f ncn!ase. 

The finn reported that no adverse reaction nor dramatic changes in 
phys i o 1 ogi cal parameters were observed nor reported. 
There was hardness, swelling and redness or local hyperaemia that occured in 
two of the six subjects. 

Comment: 
The above study is acceptable. 
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Refere·nce 16 Martin B. #744 (Protocol #5'18) 
A two-i}ar-:r;-open study in hedlthy elderly subjects to examine the 
phannc::cokinetic profiles of MK-208 when administered as a single intravenous 
dose ;.rnd single orai dose (Part I) and repeated oral do:;t (Part I I) 

Objective: 
io examine the phannacok inetic profi 1 e of famoti dine in elderly subjects 
aft.E.!r single intravenous and oral doses and repeated oral doses. 

Subjects: 
"H healtfiY subject over the age of 65 (65-74), in good health with no 
significant history o1 liver, kidney, cardiac. gastrointestinal or 
hematological disease, not grossly over or underweight, no clinically 
significant abnonnal laboratory values, creatinine clearance of greater than 
or eqtJal to 7~nl/min/l.73m2, and not on any medication chronically. 

lnvesti gator/? i te: 
Bernard K. Martin, Ph.D. 

Drug/Design: 
Open. two part study. Part I is a crossover study. 

Study part Treatment Dose of Famotidine 
I A 2Qng 
I B 40ng 
I I C 4Gng ql 2h for 9 doses 

One week washout between part I and II. 
Famotidine or:tl tablets 4Qng - LOT GBC-L647 
Famotidine IV (lQng/vial) - LOT GBC-L648 

Route 
Int ravenous 
Oral 
Oral 

Dosi ng/S arl_!E }tf .9.: 
Blood was co ected at the following times after each treatment 
IV - 0( predrug), 5, 10, 20, 40 minutes, 1, 2, 31 4, 6, 9, 12 hours. 
0 r al - 0 ( pre d rug ) , 0. 5 , l 1 l . 5 , 2 , 2 • 5 , 3, 4 , 6 , 9 , 1 2 h ou rs. 
Blood was drawn a: the above time following the single dose in part I and the 
ninth dose of part I I. 
Blood was also collected at 12 hour~ after the second, fourth, sixth and 
eighth doses in part I I. 
Urine was collected at the following time~ after each treatment. 
-1-0, 0-2, 2-4, 4-6, 6-9, 9-12, 12-24. 24-48, 48-72 hours after the 
intravenous and oral doses in part I and after the ninth dose in part II. 

Analttical Method: 
HPLC 
See review of analytical methodology. 

Results: Table 8-10, 

Phannacokinetic of Famotidine in elderly after a single 2lXng IV do~e 

Plasma clearance (ml/min) 233 
Renal clearance (ml/min) 183 
Non-renal clearan~~ (ml/min) 54 
Half-1 ife (hr) 3.95 
Total urinary recovery (%of dose) 77.3 



S•Jmmary data and statistic from Part I 
20mg IV vs 4Cwg PO single dose. 

Parameter Route M1?an Medi an 

AUCO-oo IV 1388+299 1347 
{ng.hr/ml) PO l 23t+381 l 058 

VCL,R IV 11. 6+4. l lo. 7 
(l/hr) PO l 2. 4-~~. 9 11.0 

Urinary IV 78. 7+'16.6 78. 5 
( % of dose) PO 34./+14.5 34. 7 

Range 

8 

p-value (IV vs PO) 

greater than 0.2 

greater then 0.2 

0.0001 

The AUC values were adjusted by actual dose/prescribed dose. 

Summary data and statistic from Part I I 
(Single 40ng PO vs ninth BID 4Gng dose) 

Parameter 

AUC0-12 
(ng.hr-ml) 

Cmax ( ng/ml ) 

Tmax {hr) 

VCL,R 
{l/hr) 

U0-12 
{ % dose) 

Bioavail 
(%) relative 
to IV 

Dose 

l 
9 

l 
9 

1 
9 

1 
9 

l 
9 

l 
9 

Mean 

1064+323 
1194+259 

159+39 
181+54 

2.8+1. 1 
2.9+1.0 

12. 4+5. 9 
10.2+3.9 

31. 6+12.4 
30.2+10.2 

45.9+12.5 
38. 9+8. 9 

Medi an 

982 
1115 

156 
172 

2.5 
2.8 

11.0 
'! o. 2 

30.3 
30.3 

45.3 
39. 7 

Range 

Trough levels (12 hours post dose) (Dose l, 2, 4, 6, 8, 9) 

Dose 
l 
2 
4 
6 
8 
9 

Mean 
32. 6+11. 5 
36. 4+9. 5 
46.1+14.8 
44. 1+7.6 
46.6"+14.6 
42.6+13.2 

Discussion: 

Median 
27. 3 
37. 9 
48. 5 
45.6 
48.8 
36.9 

Range 

p-val ue (Dose 1 
vs Dose 9) 

greater than O. 2 

greater than 0.2 

greater than n.2 

0.09 

greater than O. 2 

O.OQ 

1. From the trough level data, steady state appears to be rea<.:hed with the 
4th oral dose (40'ng bid). 
2. Urine data shows that the renal clearance of the data in all but one 
subject to be two fold greater than creatirdne clearance value suggesting 
t:iat tubular secretion involve in the overa:ll renal clearance of the drug. 
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3. By comparison of the phannacokinetic parameters in elderly and young 
subjects {between subject comparison); clearance, tenuinal half-life, AllC and 
Cmax appears to be lower in the elder1y than in the young subject. Huwever, 
the bioavailability of the drug in both population appears to be the same 
(oral bioavailability in the elderly= 40-45%}. In general, there is reduced 
renal function in the elderly which cou'!d explain decrease in clearan~e. 
4. The fi nn reported thL't the 2Qng IV single dose or 4Qng BID (for 9 doses} 
appears to be safe and well tolerated by elderly Sl!}jects. 

Comments: 
The above study is acceptable for the characterization of fam~tidine 
ph~ramcokinetics in the elderly. 
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Reference 17 Abraham, P., Keane, W.F. #404 - Clinical Study Report 
AnOpen study to assess the dispo~.itiori kinetics and safety of MK-208 in 
patients with moderate to severe renal insuffi t.i ency. 

Objectives: 
1. To detennine 1eve1s of MK-203 in blood and urine of patients with moderate 
to severe renal insufficiency e.fter the administration of a single, 
intraven0us dose of llm!g of MJ<-208. 
2. To assess the safety of MK··208 in these patients by monito:·ing vital signs 
and laboratory tests before and after drug administration. 

Subjects: 
18 subject was enrolled in the study. (6 \\'omen, 12 men). (22 to 66 y.o.) 
Patients were seleceted to meet the criteria of moderate to severe renal 
insufficiency which was unchanges as determined by serum creatinine and 
creatinine clearance tests which varied less than 20't in two or three 
eva·1uations for at l1?ast two months prior to the start of the study. Tney 
were divided into 3 ~1rot~ps based on their creatinine clearance. 

# of subjects 
Group l 7 
Group 2 5 
Group 3 6 

Investigator/Site: 

Creatinine clearance 

30-50 ml/min and serum creatinine greater than 3-J 
10 -30 ml /min 
C-10 ml/min (anuric patients on dialysis). 

Paul Abraham, \lfl'TI iam F. Keane, M.D. 

Drug/Design: 
U!'len, non-ranr'iomi zed design. 
Famotidine IV (1Qng/vial) - LOT C-L361 

Dosi~g/Same.J.i..!!.9.: 
At time zero.1 the patients was given a single IV infusion of famotidine at a 
constant rat1~ over l minute. 
10 mls of blooo was obtained at 0, 2.5, 5, 10, 20, 40 and 60 minutes and at 
1.5, ?., 2.5, 3, 4, 6, 8, 10, 12, 24, 36 and 48 hours from the beginning of 
the intravenous infusion. 
Urine was collected at -12 to 0, 0-2, 2-4, 4-8, 8-12, 12-24, 24-36, 36-48 and 
48-72 hours after drug administration. 
Starting 90 minutes before drug administration, tnree 30 minutes aliq1,;ots of 
urine were collected as baseline samples for detennination of baseline 
creatinine and inulin clearance. Cr-eatinine and inu1in clearances wer-e 
detennined for eight 30 Minutes intervals following drug administration. 
Patients ~1ere required to drink 150Qnls of water ir: the 24 hours prior to 
dosin~ and 60-120 ml of fluid every 30 :ninutes during the test period. 
All chronic therapy for other medical conditions was maintained for ?t least 
one week before the study and during the study. 

Physical examinations and routine laboratory tests {hemogram, SMA-12, 
urinalysis) and ECG were perfonned before and after drug administration. 



n 
Results: 
\ Ta b 1 e -g , 1 O, 11 ; Fi gs . 5 , 6 , 7 , 8 ) 
1. The relationship between renal funct·'.~n and plasma c.1earance (total 
c·11?arance), renal clearance, non-renal clearance, plasma e11minatin 
half-1 ife, initial volume of distributi('ln, total area under tr1c plasma 
concentration time ~uve and urinary recovery are shown in Figs att.ached. 
Fror11 the data and simple linear regression, the allowing could be concluded:­

a. with increasing renal impainne~t. renal clearance of famotidine 1s 
decre~sed. 
b. Wi:h greater degree of renal impainnent, tota'I AUC increased, while 
uri~ary recovery, plasma clearance and initial volume of distribution 
decreased. 
c. Non-renal clearance of fam0tidine is indepe~dent of renrl function. 
d. With increasing degree cf re:11al impai '"111ent, 11lasma elimination half 
life is increased. 

2. Mean values for creatinine clearance and inulin clearance shows that there 
were no significant changes before and after drug administration. 

Creatinine clearance Inu·1 in clearance 
Oefore 38.8+18.6 27.2+14. l 
After 36. 5+15. 2 2 7. 3-::~10. 5 

3. By comparison of the dat.:\ obtained from ~enal insufficiency patients, the 
half life of famotidine ranqed from hour~ which compares to 
ranqes of c':lnd in young and elderly subjects. (cross 
study comparison). 

D i s cu s s i on : 
1) Hulf life cd famotidine ·fs increased in patients with renal 
insufficienc;~c. With decreasing creatinine clearance, there is a 
corresponding inr.~<tse in famotidine elimina~ion.11~. 
2) The non-r2nal e1im~oation of famotidine is not affected by renal 
insufficiencies. 
3) Creatinine and inulin c1earance is not afff::.:ted by an acute IV 
administration 0f famotidine. 
4) The above data agrees with p1~vious finding of Yamanouchi. (Table ) '\ 

Comment~: 
The above study is acceptable for the cii-'.'racterization of th~ 
phanna~olinetics of famotidine in patier.ts ~ith renal insufficiencies. 

l. - • .• • • \ ' - ., ; . :..~ . . . I . \ ' . • u 
e •• •• • , ~. • , _,,,,.,.. I --:': ·, . . 

. ,,.. '-~ ... 4'"- . . . ~ - ' 
• • .. .. • l ,..,. - • .,. 
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Reference 19 Rotmensch, ti. #"40-Cl inical Study Report 
An open study in four healtttY volunteers to detennine the absorption, 
distribution, metabolism and excretion of 2Clng MK-208 labelea with C-14 
(20uCi) a~inistered orally. 

Cl>jecti ve: 
To investigate the levels of MK-208 end metabolites in blood, urine, and 
feces after the administration of an oral dose of 20ng of MK-208 labeled C-14 
to heal ttt.v volunteer. 

Subjects: 
4 healthy male between the ages of 23-28 (mean 26), and weighing between 
12~.5-186 (mean 158.6) completed the study. Physical examination and standard 
1 ab oratory blood and urinary tests were perfontted before and after drug 
administration. 

Investi,ator/Site: 
Heschi otmensch. M.D. 

Drug/DesiTn: 
Open labe, single dose study. 
20mg of C-14(20uCi) labeled MK-208 was diluted with 50mls of pur·ified water 
and ingested. 50mls of water was used to rinse the cup, ano the content 
ingested. 
20ilnl of water was given at 0, 3, and 6 hours after drug acinin:stration to 
ensure adequate hydratior.. 
C-14 lnbeled MK-208 Lot# C-K02J 
Purifi-::d Water Lot # C-K024 

Dosing/Samp1.!n9.: 
lOml of blood was collected at 0, ~o. and 40 minutes and 1, 1.5, 2, 3, 4, 5, 
6, 8, 10, 12, and 24 hours after drug administration. 
Fractional urine wac; collected before and at 0-3, 3-6, 6-12, 12-24, 24-36, 
36 .. 48, 48-72, 72-96. and 96-120 hours after dt·ug administration. 
All feces was collected up to 96 hours after rrug acininistration. 

Analytical Method: 
HPLC analysis, Scintillation counting. 

Results: 
Tables 12-15. 

i of the dose 
excreted 

URINE ( 0-120 hour) 

Subject 1 

Mean +SD 38.00+14.67 
Unchanged drug (0-24 hrs} 
Ratio of MK-208/ 

Total radioact 1 vi ty excreted 
FECES {0-96 hour) 
Mean +SD 50.58+21.07 

Grand Total 
Mean+ SO 88.34+11.40 

2 3 

• • • • • , _. I , • A 

4 
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Discussion: 
MK-208 is incompletely absorbed after oral administration. From the plasma 
concentration data. Cmax is reached between 1 and 3 hours after oral 
administration (Cmax 66.54+20.94, Tmax 1.4+o.5). Parent compound could be 
found in the plasma until o to 8 hours after oral administration. From the 
data, urinary ~xcretion accounts for 24 to 57% of the dose, with 50 to 90% 
being the unchanged parent compound. Feca1 excretion accounts for 28 to 79% 
of the dose aclmi nistared. The primary mE~tabol ite found from HPLC extraction 
was the MK-208 sulfoxide. 

Conmen ts: 
The above study is acceptable. 
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Reference 20 ZinnJ", M.A. #1 - Clinkal Study Report 
X-"OoiJ1>1e-blind, single rising dose, placebo control'ied study to detennine 
safety, tolerability, and dose-propertionality of blood and urine levels of 
MK-208 (L-643,341) actninistered orally to healthy volunteers. 

Cl>jecti ve: 
The oSjective~ cf this study were a) to detennine the safety and tolerability 
of MK-208 when given in single, oral rising doses from 5 to 4Qng to healthy 
volunteers) b) to detennine the blood and urine level attained with the doses 
employed, and c) to assess the effect. if any, of the administered doses on 
serum gastrl n and prolactin. 

Subjects: 
15 volunteers, mean age-29.2 (19-51), mean weight-160.2 lbs (128-215), judged 
to be healthy by their nistory, physical examination, laboratory tests and 
EKG, who had not taken any other medication within one week prior to the 
study pa rti cipa ted. 

InvestiRator/Site: 
Miguel • Zinnv. M.D. 

Dru5/Des i ~n: 
Dou le blind, single, rising dose, placebo-controlled, complete Llock study. 
Lot # C-H348, for 5, 10, 20, 40ng MK-208 and placebo capsules. 

Dosi ng/S amp 1 i_!![: 
Following an ovenight fast, volunteers received a single dose of the MK-208 
in increasing strength with placebo control randomly intersperPrl as one of 
the treatment periods. Four hour after acini nistration, the vol u.1teers resumed 
a nontlal diet. One week minimum washout period. 
6 mls of blood was collected at O, 0.5, 1.25, 2, 3, 4, 6, 8, 10, 12, and 24 
hours after dose administration. 
Additional blood was also co11ected at O and 4 hours for assay of serum 
gastrin and prolactin level. 
Urine was collected at -1-0, 0-2, 2-4, 4-6, 6-8, 8-12- 12-24, 24-3G, and 
36-48 hours. 
Vital signs (BP, pulse and temperatu1"e) were measured at 0, 2, 4, 8, 12 and 
24 hours post dosing. · · 
Adverse reaction were questioned at 0, 0.5, 1, 2, 4, 8, 12 and 24 hours post 
dosing. 

Analytical MethodoloQl: 
Not specify. Detection limit was reported to be 5ng/ml. 

Res1il ts: 
la61e 16, 17. Fig. 10 

Vital signs - There was no drug related effects on blood pressure, pulse rate 
or body temperature. 

Laboratory - There was no change in blood, blood chemistry, urine, fa~ting 
Safety blood sugar, or EKG. 
Serum Gastri n and prol act in -

Mean gastrin levels were significantly higher 4 hours after 
treatment with 20 and 4Qng doses. Gastrin levels was reported 
to 1nc"2ase with increasing doses of MK-208 

There was no drug related eff~ct on serum prolactin. 
.. • • ' • u 
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5mg 

f.max (ng/ml) 14.0+5. 7 
Tmax (hr) 2. 3+1. l 
AIJC (ng-hr/ml) 68. 94+42. 58 
Urinary recovery 

('.t of dose) 27.5+13.6 
Renal Clearance 

(Ha nnoni c mean) 294 
Half life estimated 
from urinary 
excretion 2.5+1.0 

Bioavailability relative 
to 40mg dose based 
on urinary recovery 

95% c. I. 

Posterior 
Probability at 20% 

25% 

Power to detect a 
20% difference 
25% II 

30% II 

Discussion: 

1.21 
0.693,1 .57 

0. 593 
0. 777 

0. 417 
0.616 
0.798 

10n9 

32. 7+11.0 
l. ~o. 7 

183.26+86.34 

2 7. 7+8. 5 

227 

2.6+0.8 

1.51 
1. 14,2.01 

0.078 
0. 170 

0. 371 
0.556 
0.800 

2()ng 

15 

40Tig 

43.4+17.7 75.5+28.6 
2. 3+0. 9 l . 9+0. 8 

281.19+125.34 482.28"+181.20 

23.7+6.7 

276 

2.6+0.9 

). 17 
0. 997' 1 .38 

0.806 
0.952 

0.819 
0.959 
0.996 

19.5+5.3 

263 

2.6+0.6 

Statistical ani.•lyses performed by the firm si~owed the following:-
Si gnifi cant difference was observed for AU Cs ( p<.0.01) and Cmax~ ( p ~.05) as 
doses incre~se. There was nC' significant difference in Tmax. 
The percent of dose recovered in urine was significant,y lower (µ~0.05) for 
4Q11g than for lOmg or 5mg. Urinary excretion showed a significantly greater 
amount of MK-208 being excreted after 40ng do;e (p 0.01) than after other 
doses, and excretion after 20'ny greater than after 5mg through 12 t;ours. 
Renal clearance was significantly lower for 10ng thdn for Smg but there was 
no dHferences for 20 and 4tAng from ~; ther 5 mg or 1 Omg. 
No significnat difference was observed for terminal half lives amoung 10, 20 
and 40mg. 
The bioavailability of each dose relative to 4~g was calculated based on 
urinary recovery and the ratio of 2()ng to 4ilng was significantly greater 
than unity. 
The posterior probability that the true mean difference in uioJvailability 
relative to 10ng was less than 20 and 25% is shown above. 
The power of detecting 20'.t, 25% and 30'.t between 4~g dosE: and other dose'.> are 
also shown above. 
(Pr•t'ler and posterior probabilities were calculated from ~he log-transfonned 
bioavailability ratios according to the methods of RoddQ and Davis, Clin;cal 
Pharmacology and Therapeutics Vol. 28, No.l, pp. 247-251, Aug 1980.) 
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Canel us ion: 
The finn concluded the followinq:-

Com.en ts: 
From the AUC data, the data suggest deviation from unity and disproportional 
increase in AUC as the dose increase. However, the data also shows wide 
i ntersubject vari abi 1 i ty. Dose pro port iona l i ty cal cul at ion on ALIC data 
perfonned by the Division of Biophannaceutics also ~~ows similar inter and 
intrasubject variability as observed in th~ calculation by urinary data. This 
variability could be associated with formulation factors or the physical 
properties (solubility) of the drug and also incomplete absorption of the 
drug. Farnotidine was shown to have highly pH deperdent solubility profile. 
(p977, Vol. 1.24 of this submission) 

Solution 

pH 3 Citrate buffer 
pH 4 II II 

pH 5 II II 

pH 6 Phosphate buffer 
pH 7 II II 

pH 8 Borate buffer 
pH 9 II II 

The pKa for famotidine (MK-208) is 7.1. 

Solubility (mg/ml) 
at 20C 

The study is acceptable though the question of dose propor:~~~ality of the 
drug is not quite answered. 
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Reference 21 Lin, J.H., Kanovsky, S.M. M~rck & Co., 3/4/85 
Protein binding of MK-208 in human plasma 

Cl:>jecti ve: 
To investigate the pr0tein bindin~ of radioactive and non-radioactive MK-208 
in human pl as ma. 

InvestiRator/Site: 
Lin, J, ., Kanovsky, S.M. 
Merck & Co. 

Methods: 
Non-radioactive - Subject plasma samples from a clinical study (M.A. #59) was 
pooled within individual subjects across se~eral time periods. MK-208 binding 
was studiesd by equilibrium dial1sis. Dialysis was conducted at 37C against 
an isotonif buffer solution of 0.05M phosphate and 0.07 NaCl, pH 7.4 for 4 
hours. The method of analysis for MK-208 was HPLC. The percentage of bound 
fraction (fb) was calculated by:-

C buffer 
i, fb = { l - --------- ) x 100 

C plasma 

C buffer, C plasma being drug concentration in buffe:' and plasma. 

Radioactive - Radiclabeled drug was added to th~ plasma component in volumes 
equal to or less than 1% of tota1 volume. After equilibrium was reached, 
aliquot5 from buffer side ar:d plasma side were mixed with 15mls of p-:s (phase 
combing scintillation) and measure by liGuid scintillation counting. 

Results: 
la.bl e l 8 
Non radioactive 

Concentration (ng/ml) Bound Fraction (%) 

Radioactive 
Concentration (ng/ml) Bound Fraction (%) 

Canel us ions: 
On average,· about 17% ot tne drug was bound to plasma p;~otein. From the data 
it could be shc~n that there was some rntersubject varia4:ion, but :here does 
not seem to be a concentration depe1·dence plasma protein binding for t-iK-208 
for thr range of ng/ml. 
It c0l:1 d be concluded that al teratt0n i rt plasma proteiri binding woJl d not 
altered the disposition phannacokinetics of MK-208. 

Comnents: 
The above 3tudy is acceptable for the investigation of plasma protein binding 
of MK-208. 
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Refe!"ence 11 Yamada, S, lmasaki, H, Nakamura, E. 
!omparison between the bioavailabiiity of Type A crystal famotidine and that 
of Typ" B c;ystal famotidine in dogs and human. 

Objective: 
Study of the physicochemical properties of famotidine demostrate<i that there 
were 2 crystal fonns of famotidine, A and Bt which were slightly different in 
their properties. The bioavailability of the 2 different forms were 
investigated in a cross over study by administering 2Qng of the drug in a 
capsule fonn to dogs and human. 
NOTE: The data from the animal portion of the study will not be reviewed. 

Subjects: 
12 volunteers, judged in good health by physical examinations were selec:ted 
to participate in the study. 

Investigator/Site: 
Yamada, S, Imasa:,1, H, Nakamura, E. 

Drug/Design_: 
Cross over, latin square design (two groups of six), with l week was.hout 
between treatments. 
20mg capsule (Type A crystal} - Lot KYC-1 
2cmg 1;apsule (Type R crystal} - Lot KYC-2 

Do~ing/Sampling:-
Volunteers w~re fasted ov0rnight (at 1east 10 hours) and were g·iven 20mg 
caprnle with lOOmls of water. 
Bloood samples were collected at 0, 1, 2, 3, 4, 6» 8, 10 and 12 hours after 
administration. 

Results: 

Cmax (ng/ml) 
Tmax (hr) 
AUC0-12 (ng-hr/ml} 
T1/2 ( hd 
;Mean+~) 

TYPE A crystal 
67.2+4.5 
2. 61+o. 22 

338. 5+30. 1 
2.93+0. lf; 

TYPE B crystal 
72.3+5.3 
2. 83+o. 32 

335.8+"31.4 
2. 82-.+o. 26 

The da t.~ was compared by t-test, which demonstrated no s i gni fi "ant difference 
in plasma 1eve'ls a~ different time points, AUC and Cmax. 

Conclu;;ion: 
The firm concluded that based on the above study, the two crystal fonns did 
not differ significan~ly in the above phannacokinetic parameters. 
Similar results was observed in the animal study. 

Comments:-
The abcve study 1 s acceptable in demonstrating that the two crystal form of 
famotidine (MK-208) did not show statistically significant difference in the 
pha1macokinetic parameters considered. 
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Reference 23 Ryan, J.R. #52 - Clinical Study Report 
An open twc-way cross over, si~gle oral dose bioavailability study of MK-208 
tablets: 2Qng \U.S. fonnulation) and MK-208 (Japanese fonnulation) 

Objective: 
To compare plasma and urinary levels of famotidine attained after the oral 
administration of a single 20'ng tablet (MSDRL fonnulation, US) and after a 
single 20mg tablet (Yamanouchi formulation) 

Subjects: 
Sixteen volunteers weighing within +10'.t of their ideal body weight and height 
for their age (mean age -32. 9. mean·-weigth 166 lbs) and in good healt.h based 
on history, pt\Ysical examination, routine laboratory tests and EKG 
participated. 

Investinator/Site 
Jerome yan, lYlT. 

Drug/Design: 
Open, single dose, randomized two-way cros;;over study. 
Fdmotidine (MSDRL, US) - Lot C-L065 
Famotidine (Yamnouchi, J~pan) - Lot C-L066 

Dosi ng/Samp 1 in~: 
Drug was ad'riin1stered at approximately 8am on ~tud_v day with 25lA'nls of water. 
At l. 3, and 6 hours after drug administration, they ~re asked to drink 
25(}nl of water to er.sure adequate hydration. 
Hinls of blood was collected at 0, 0.5, l, 1.5, 2~ 2.5, 3, 4, 6, 8, 10, 12, 
24 and 36 flours. 
Uririe was collected at -1-0, 0-2, 2-4, 4-6, 6-8, 8-12, 12-24, 24-36, and 
36-48 hours. 
Physical examination and laboratory tests were perfonned pr~ Jnd post test. 

Results: 

Cmax (ng/ml) 
Tmax (hr} 
AUC 0-36 (ng-hr/ml) 
Vcl r(l/hr) 
U 0-48 ( % dose) 
FM/FY 

MSDRL fonnulation 

68. l +21. 8 
2.0-:t'D. 7 

416. l".;-137.8 
15. 3i4. 2 
33. 8+"15. 79 

ratio of geometric means 
( ~5'.t CI) 

1. 0 54 { 0 • 91 , 1. 2 2 } 

Yamanouchi fonnul dLion 

66. 9+16. 7 
2.5i0.6 

40 3 ' 2+1 2 3. 0 
is. o-:r£. l 
30. 5+11.92 

Treatment 
Comparison 

NS 
p < 0.05 

t~ s 
NS 
NS 

,J - : l : ' • I ' ' ,, { I ~ 
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Parameters 
Cm ax 
Tmax 
AUC 0-36 
u 0-48 
FM/FY 

ConclusiLn: 

Paste rio r Prob ab i1 i ty 
0. 99 
0.37 
0.99 
o. 79 
0.97 

Po~r 
0.81 
o. 7 7 
O.Bl 
0.35 
o. 78 

20 

Uri nary(rata - No s i gni fi cant difference was observed for p,.~rcent of the dose 
excreted in 48 hours, or the mean renal clearance between the two 
f annul at ions. 
Plasma data - No s i gni fi cant difference was observed for Cmax and AUC for the 
two fonnulations, however, there was a significant difference in Tmax (2.0 
hours vs. 2.5 hours). 
The mean relative bioavailabi1ity calculated was not significantly different 
(1.U54, 95-:tCl - 0.91, 1.22). 
The percent of the dose from urinary recovery from both fonnul at ion was not 
significantly different. 
From the urinary data, the clearance of famotidrne is apprcxim. ·ly 161/hr, 
whictl exceeds the glorrerular filtration rate, which suggfc;ts that a tubular 
secretion process is involved in the renal excr'etion of fltt-'-208. 

Comments: 
The differ~nce in the Tmax of the two fonnulation of MK-208 could be 
attributed to the difference in dissolution of the two formulation. At the 
end of 3()ninutes the US formulation had 105'.t dissolved, whereas the Japanese 
formulation had 85% dissolved. (Formulation and ptlysicochemical properties of 
the two ~~onnulation could be found in Table A). 

The above study is acceptable in demonstrating that the two fonnulation of 
i·1K-208 is equivalent in the phannacok i neti cs parameters considered. 

Rioequivalence of other fonnulations used in clinical trials 

The firm reported that besides the pepcid tablets, two additional 
famotidine fo.inulations were used in pivotal :tudies - dry filled capsules 
which werf used in early clinical trials and sugar t:oated famotidine tablets 
used in cl"inical trials in Japan. A ~ist of these stuJies could Le found in 
the attached pages. 

The bioavailability of these two fonnulation relative to pepcid tablets 
were reviewed in the following which has ~een reviewed. 

Reference 12 Williams R.L. #42 - Cl1n1cdl Study Report 
An open, four-way crossover, single dose, comparative bioavailability study 
of MK-208 caµsules 2lAng, MK-208 tablets 2C'Ang and 4Qng, and 20mg intravenous 
preparation. (Study #42; 

Reference 23 Ryan, J.R. #52 - Clinical Study Report 
An open tWO:-way cross over, single oral dose bioavailaoility study of MK-208 
tablets: ?.Omg (U.S. formulation) and MK-208 (Japanese fonnulation) 

Summary of these data could also be found in Table 23, 24. 
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Reference 24 Kann, J. #47 - Clinical Study Report 
An open, ran-domized thr·ee-way cross over singlP. ctose study to asr,ess the 
effect of an antacid on the bi oavail &bi 1 ity of MK-208 and a sta11da rd mea 1 on 
the bi oavail ability of MK-208 when each is administered concurrently with 
Mi -208. 

Objectives: 
To compare plasma levels and urinary excretio11 of MK-208 attained after· oral 
admini~tration of a single 40Tig tablet given alone or concurrently with a 
liquid antacid (Mylanta II, 10111) or a standard breakfast meal. 

Subjects: 
24 men (age 21-40 years, m~an 28_:!:5, weighing 161.4~22.5 lbs) within 20% of 
the idea) body weight and in good health based on nistory, physical 
examination, routine laboratory tests and EKG particii::ated. 

Inve~tkgaror~S rl te: 
JUle::; ann. • • , Ph.D. 

Drug/Design: 
Open, single dose, randomized three-way cross over design. Minimum washout 
period of l week between treatments. 
Famotidine 4Q-ng - Lot C-L163 
Mylanta II - Lot C-L153A 

Standard breakfast - 4 ounces of or~nge juice, one individual size bowl of 
Special K cereal, 13Qnl low fat milk, and one fruit danish with one pat of 
magari ne. 

Dosi ng/Samp 1 ing: 
SUb3ects were requested to fasted since midnight before the study day. 25<Anls 
of water was administered 1.5 hours before treatment administration 
(treatment started at approximatelJ Sam). 
Treatment A -

Tablet was adninistered with 150mls of water followed by 25<Anls of water 
15 minutes later. 

Treatment B -
10m1s of Mylanta II (adminhtered by syringe) was administered first 
followed illlllediatcly by the tablet given with lSQnls of water. 250nls of 
water was given 1 ~ minutes later. 

Treatment C -
The meal which included 250mls of fluid was eaten first and was followed 
1rrm~diately by the tablet given with 150mls of water. 

Additional 25()nls of wat~r was ingested ~t 2, 4, 6 hours after actninistration 
to ensure hydration. 
10 mls of blood were drawn at 0, 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 12, 16, 24 
and 48 hours after drug adminsitration. 
Urine was collected the (irst day of each period, and also at 0-2, 2-4, 4-6, 
6-8, 8-12, 12-24, 24-36 and 36-48 hours ~fter drug adminstration. 

Nonnal d ·let was resumed at 12 noon on the study days. No spec Hi c dietary 
instructions were given, axcept all subjects received the same meals. 

!,,) L ; ~ - • ' __ ,,_.. ~ ' ' • I - - ~ ' - • " 
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Results: 

Treatment P.. Treatment f: 
4CAng MK-208 4CAng MK-208 

alone with antacid 

Cmax 81.09+54.25 60.83+21.62 * 
( ng/ml) 
Tm ax 2.62+1.19 2.24-+-0. 79 
(hr) 
AUC 443.3+249.2 355. O+l 25. 1 
(ng-hr/ml) 
Urine recovery 

(mg) 9.87+4.29 8.81+2.91 
( '.t dose) 24.82+10.79 2 2. 18+ 7. 31 

Cl renal 25.8+10.5 27.8+11. 6 
(1 /hr) 
Rel. Bioavailability 
(geom. mean) ------ 0.900 
95'.t CI ------ 0.703, 1.151 

* significantly different from MK-208 alone, P 0 .. 05 
All other parameters were not significantly diffeirent. 
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Treatment C 
4CAng MK-208 
with food 

81.55+29.60 

2. 44-+-0. 63 

434.8+145.9 

11. 34+2. 99* 
28.52+7.51* 

28. 5+11.6 

1. 141 
0.932, 1.396 

Tht.: finn recalculated the data excluding Subject 12 and 16 as outliers. 
(Table BL 

Antacid 
Pla~ma data -
The mean Cmax value was reduced by 25% (significant different, p 0.05) when 
antacid was administered concurrently. However if subject 12 anJ 16 were 
eliminated from the analysis, the means were no longer significantly 
different. (70'.t power to detect a 20% difference) Indhidual values shows 
that 5 of the 17 sl.!bjects had more than a 20% reductfon whereas 2 subject had 
an increase of 20% of more. 
Tmax was achieved 23 minutes faster when antacid was ~aninistered with 
MK-208, how~ver the difference was not significant. This cone~ usi on was not 
changed with the exclusion of data from subject 12 and 16. 
A 20% reduction in AUC value was observed when antacid was ~oadministered 
with MK-208. Th'3 difference was not statistically significant. With the 
exclusion of subject 12 and 16, the reduction in AUC value was less than lO'L. 
In general, ~11 plasma time points were lower when antacid was coadministered 
with MK-208. 
Urine data -
No sign i f i cant difference was found in the cumul at i ve u ri nary recovery or 
renal clearance of MK-208 when antacid was coadministered. Power to detect 
2oi difference for the above parameters were soi and 82%. With the exclusion 
of subject 12 and 16, the power changed to 63.5 and 73.9. 
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Food 

Pl as ma data -
No significant diffcren2e in Cmax was found whe~ MK-208 was given together 
with food. However with the exclusion of ~ubject 12 and 16, there was a 
significant increase in Cmax (19%) when M<-208 was giver. together with foo'1. 
There was no significant difference in Tmax. However, Tmax was achic~ed 10 
and 21 minutes sooner with food when subject 12 and lb were included or 
excluded. 
AUC data shows no significant difference nhether subject 12 a~~ 16 data was 
included or not. Power was low (45.8 and 49'.t) to de~ct a 20% 1.1iffet·ence. 
Plasma time points shows thdt plasma level was lower at 0.5 hours when food 
was coadministered. After 1 hour, plasma level was either the same or higher 
with food. 
Urine data -
Urine recovery of f.f!<-208 was significantly increased with food. Increase was 
found to be 15% (p 0.05) and 30% (p 0.01) when subject 12 and i6 was 
exluded. Renal clearance was not significantly different with food. 

D i s cu s s i on : 
Antacid - When MK-208 was given with antacid, a significant decrease in Cmax 
is observed. However, when subject 12 and 16 ~re excluded, there was no 
s i gni fi cant difference. No significant difference was observed for all the 
other phannacokinetic parameters considered. The relative bioavailability of 
MK-208 was not significantly differe~t with antacid whether the data from the 
above twc subjects were excluded or included. 
Food - Significantly higher recovery of MK-208 was found when it was given 
with food. Cmax was also significantly higher with food when the data from 
subjects 12 and 16 were excluded. No significant difference was observed for 
all the other phannacokinetic parameters considered. 

Conclusion: 
1ne r1nn also stated that:-

Comments: 
The above study is acceptable for demonstrating the effect of food anJ 
antacid on MK-208. The effect ol" antacid and food should be included in the 
labe'lling of the drug. The following statements that was used in the finns 
conclusion:-

1, Coadministration of MK-208 and food may re~ult in a small increment of 
its bioavailability. 
2. Coadministration of MK-208 with antacid may result in a margiual 
decrease of its bioavailability. 

3. MK-208 may be administered therapeutically with food or antacid. 
may be used as acceptable labelling. 



The following are reviews of drug interaction study of famotidine. 

Reference i5 Williams, R.L. #48 - Clinical Study Report 
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An open-1aLTed, randomized two-way cross-over, single dose ~tudy to assess 
the effect '1f MK-208 and of cimetidine on the dispos ftion ot intravenous 
theophyl line. 

Objective: 
r: To examine the effect(s) of repeat doses of cimetidine and of MK.-208 on 
the plasma kinetics of theophylline given as a single intravenous dose. 
2. To examine the plasma ~i1d urinaty levels of MK-208 after single and 
repeated doses. 

Subjects: 
10 subjects~ 22 to 32 years old (mean - 24.7) within 20% of the ideal body 
weight and in good health based on history, physical examination, routine 
laboratory tests and EKG participated. 

Investi gator/Site: 
Roger L. Williams, M.D. 

Drug/Desi Tn: 
·open 1 abe , .... andomi zed two-way cross over study. 
Each study period was 9 days duration and was divided into 3 parts. 
Part 1 - 2 days - Baseline aminophylline (Sing/kg IV) administered and plasma 
and urine C)llected to establish baseline theophylline level. 
Pa rt 2 - 1 day ~ no drug washout period. 
Part 3 - Either famot·idine 4{mg bid or cimetidine 300ng qid w~s administered 
and plasma and urine collected to establish single and multiple dose plasma 
and urinary levels of famotidine only. On the 4th day uf drug administrat'ion 
aminophylline (5mg/kg IV) was given concomitantly with famotidine or 
cimetidine. Plasma and urine was collected fo.- both drugs group for 48 hours. 
Minimum of 7 day washout period. 
Famotidine - Lot C-L347 
Cimetidine - Lot C-L348 
Aminoptiyll ine - No lot# - Investigator's phannacy stock. 

DQ~j no /Sa~ ling: 
TheQPhyl1 me - On Day 1 and 7 of each study peri ad, 5mg/kg of ami nophyll ·ine 
was prepared and administered by IV pump over 20 minutes. 2Gcnl of water was 
taken at time 0 and at 2 and 4 hours after drug actninistration. 3mls of blood 
was drawn at 0, 10, 20 minutes (end of IV infusion) and at 5, 15, 30 minutes 
and l, 2, 3, 4, 6, 8, ,0, 12, 16, 24, 36 and 48 hours after infusion. After 
the 2nd administration of aminophylline, additional 5 mls of blood was drawn 
at the end of 20 minutes infusion period arid at 1, 2, 4 hours for assay of 
cimetidine or famotidine. Urine was collected ~t -1-0, 0-2, 2-4, 4-6, 6-12, 
12-24, 24-48 hcurs foll owing ami nophyll foe administration. 
Famotidine/Cimetidine - Plrt 3 - Famotidine 40ng bid er Cimetidine 30Clng qid 
was acininistered for 5 days. During famotidine dosing period, blood and urine 
samples were collected to detennine single and multiple dose kinetics of 
f amoti dine. 
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5ml of blood was co1lecteu at 0, 0.5, l, 1.5, 2, 2.5, 3, 4, 6, 8, 10 and 12 
hours for evaluation of sing1e dose kinPtics adn repeated before the fifth 
dose for evaluation of multiple dose kinetics. 
Urine was collected at 0-2, 2-4, 4-6, 6-12 hours following first and fifth 
dose. 
Subject:• were fasted from midnight to 12 noon before aminophylline 
administration. No xanthine containing food were allowed 24 hour!; before and 
afte~-- adminstration of ilmi nophyll ine. One 1 ounce of 80 proof a1coholic 
beverage was allowed per day. 

Re:.ul ts: 
MK-208 

Theophyl line 
Phannacok i neti c 
Variable 

Day l Day 7 
l:le fore du ri ng 

change 

TBC mean 58. l 
(ml/min) S.D. 20.7 

T1/2 meun 9. 1 
(hr) S.D. . .t.i 

Vd mean 43.6 
(L) S.D. 9.7 

Urinary mean 44.5 
Recovery S.D. 12.9 
0-48 hour 
(mg) 

Urinary mean 10.4 
Recovery S.D. 2. 7 
0-48 hour 
( t dose) 

Renal mean 
Clearance S.D. 
(ml/min) 

6.8 
2.0 

61.4 3.3 
21. 7 ?. 1 

9. 8 o. 7 
2.5 2.2 

48. 7 5. 1* 
10.9 6.5 

45. 7 1.2 
17.4 19.5 

10.7 0.3 
3.7 4.7 

7. 1 
2. 1 

0.3 
3. 1 

Cimetidine 

Day 1 Da.Y 7 
before di.; ring 

57.6 
21.8 

9.3 
2.4 

42.9 
6. 1 

45.9 
12.4 

1o.7 
3.4 

7.2 
2.3 

39. 5 
9.5 

12.2 
1. 7 

40. 8 
7. l 

55.0 
17 .2 

12.5 
2. 1 

6.5 
1.9 

Treatment 
Comparison 

Change Change 

-13. l** 
17. 2 

2.9 
2.4 

-2. 1 
6. 1 

9. 1 
25.2 

1.8 
5.0 

-0.7 
3.4 

p 0,01 

p 0.05 

p a.cs 

NS 

ll c::; " .... 

NS 

*, ** signific~nt change from theophylline a~one to during combination 
tre~~ment, * p 0.05, ** p 0.01 
NS - no significant between treatment differences were observed. 

;:.;- • ! • :. ~ '-.f • .ft'. • f-. ' • 1 ' ' " p 
1 
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Famot·idine levels after single and multiple <l"se 

Single dose Multiple dose sing~e vs 
mean SD Mean SD multiple dose 

Cmax (ng/ml) 192. 6 78. e. 192.8 78.9 NS 

Tmax (hr) 1.6 0.7 1.3 0.5 NS 

Tl/2 (hr) 3. 1 0.5 3.3 0.6 NS 

AUG 0-12 (ng-hr/ml) 954.8 408.8 960.6 350.2 NS 

Urine recovery 0-12 
( % dose) 22.3 7. 7 23. 9 10. 9 NS 

Cl renal ( 1 /hr) lo. l :! . 4 l 0.4 4.0 NS 

Cmi~ ( ng/m1} Dose l 17. 2 8.5 Dose 4 24. 5 1o.8 p=O. 09 
Dose 5 21 .4 8. 7 p=0.06 
Dose 6 18.3 11.8 NS 

Discussion: 
Drug interaction -
Cimetidine - The total body clearance of theophylline decrease from 57.6+21.8 
ml/min before cimetidine to 39.5+9.5 ml/min. The mean half life of 
theophylline increase from 8.7 tiours before cimetidine to 1'.: hours. Fr'~,, 
individual data, cimeti dine significantly decreased the total body clei... nrnce 
in 8 out of 10 subjects. The apparent vo 1 ume of di str. butic1n was unchangP.d. 
Famotidine - From the data, famotidine does not seem to affect the 
phannacokinetics of theoptiylline. The only parameters that change 
significantly was the volume of dL;tribution. Ttie renal clearance of 
theophyll'ine decreased with time and was strongly car-related with urine flow 
rate in al 1 individual. No change in overall rena1 clearances were observed 
during MK-208 arid cimetidine administraticn. 

Single dose/"1ul tip le dose famotidine - From the ciata, there was nu 
significant ch?.11ge~ in the phannacokinetics parameters considered. ~·ram the 
tmin data,.. steady state appears to have been achieved by dose 1 on Day 4. 

Conclusion: 
1. Famntfifi ne when 9i ven at 4~g bid (higher than recommended dosage range} 
does not seem to affect the disposition of theophylline. 
2. C1metidine at a dose of 30~g qid decrease the elimination of theophyll ir.e. 
3. Phannacokine~ics of famotidine does not appreciably change ~fter multiple 
oral dosing except for slight increase in Cmin and slight decrease in 
Tmax. No accumulation of the rrug is expected in nonnal individuals with 
repeated doses. 

Comments: 
The abo\•e study is acceptable for the ·:i1vestigation of interaction of 
famotidine and theophylline. The finn could state in the labelling as regan:fs 
to the lack of interaction of famotidine on theoptiylline. The above study 
also demonstrated that the phannacokinetics of oral famotidine does not 
change on repeated dosing. 

• • ' T J I) 
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Reference 30 Zinny, M.A. #58 - Clinical Study Report. 
An open·~labe.l, randomized three-way cross over study to assess tile effect of 
MK-208, c1metidine and no drug treatment on the disposition of intravenous 
d idzepam. 

CX:>jecti ve: 
To deteniti ne the effect of repeat oral doses of MK-208 and cimeti dine on the 
phannacokinetics of a single intravenous dose of diazepam. 

Subjects: 
13 vulunteers mean age 29.8 (19-53) mean weight 165 (137-184) entered the 
study. 11 volunteers completed all three treatment. Volunteer 8 \~as removed 
due to prestudy liver function test, voluntPer 1 ~ ( replacemP.nt) only 
completed l tr'eatment. All subjects were judged to be in good health base ... on 
history, ;Jhysical examination, routine laburatory tests and EKG. 

Investi ja tor/Site: 
Miguel. linny, M.D., David J. Greenblatt 

Drug/Design~ 
Open randomized three-way cross over study. 
Trea tmE.it s 

A MK-208 4Qng bid - for 8 days 
8 Cimetidine 30Qng qid - for 8 days 
C No drug treatment - for 8 days. 

Each study period lasted for 8 days. There was a min·lmum washout period of 
three weeks Letween study periods. 

MK-208 Lot C-L405 
Ci me ti dine Lot C-L406 
Diazepam IV -investigator1 s ::»upply. 

Dosing/Samplina: 
On day 2 of each study period, diazepam la-tlg was given as a single IV 
infusion over 15 to 30 seconds at approximately Sam. 
7 mls of olood was drawn at 0, 5, 15 and 30 minutes, and 1, 2, 4, 6, 8, 12, 
24, 48, 72, 96, 120, 144 and 168 hours. 

Results: 
"Pharamcok i neti c parameters for di azepam and desmetttyl di aLepam 

Parameters 

Vl {1/kg) 
Vd (l/kg) 
T1/2 ~hr) 
AUC (mg-hr/ml) 
Cl (ml /min/kg) 

Diazepam 

Treatment coadministration 
MK-208 Cimetidine 

0.21+0.06 
1. oa+o. 36 
52. 6+25. 5 
9.45+3. 96 
0.277+0. 11 

0.24+0.05 
1.16+<>.37 
72.2"+31.8** 
11. 70+3. 08** 
0.201+0.054** 

No Drugs 

0.26+0. 14 
1., l+o. 38 
51,. /+21.48 
9. 7s+4. 11 
0.276+0. 138 

Power to 
detevt 20'.t 
difference 
A or B vs C 

0.29 
0.87 
o. 78 
0.88 
0.65 



Desrnethyl di azepam 

Treatment coadmi n i strati on 
Parameters MK-208 Cimetidine No Drugs 

AUC (mg-hr/ml) 3. 93+0. 78 4. 58+1.08* 3.84+0. 79 
*significantly different from diazepam treatment alone p-0.05 
** si gni fi cantly different from di azepam treatment al one p O. 05 

Discussion: 

28 

Power to 
detect 20% 
difference 
A or B VS c 

0.85 

By c..:omparison of the pl~,~;ma data obtained followins diazeµam treatment alone 
versus coadministrltion with cimetidine, cimetidine significantly prolonges 
the apparent elimination half-life, increased total area 1rnder the plasm3 
concentration time curve, reduced total clearance anci increased the ALIC of 
desmethYldiazeparn. No significant difference was observed in the volume of 
the central or the apparent volume of distribution of diazepam when 
c imeti dine was ccadmi ni stered. 
MK-208 wher1 coadministered with diazepam did not significantly change any of 
the above phannacokinetic parameters. 
The finn stated that plasma concentrations of MK-208 and cimetidine measured 
pr·;or to and following diazepam admin1stration were consistent with expected 
values for the selected dosing schedule. 

Comments: 
tram the data, it could be se~n that cimetidine affects the phannacokinetics 
of IV diazepam, whereas famotidine has no effect. The finn also concluded 
that IV diazepam does not affect the phannacokinetics of cimetidine nor 
famotidine. The finn could include this lack of effect of famotidine on IV 
diazepam in their labelling. 
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Reference 31 Wi1liarns, R.L. #55 - Clinical Study Re,:rnrt 
);n open-1 abel, randomi z~d two-way crossover study to i 1ssess the effect of 
MK-20B a11d cimetidine on t.he disposition of oral phenytoin and on hepatic 
blood flow. 

Clljecti ve: 
To examine the effect(s} of repeat doses of cimetidine and of MK-208 on: 
l. The plasma kinetics of phenytoin given as a single oral dose. 
2. The hepatic blood flow determined by kinetics of indoqai1ine green Hiven 
intravenously. 

Subjects: 
~subjects mean age of 30.6 years (20-47} weighing from 65.~-108.3lbs and in 
good health based on history, physical examination, routine ·iaboratory tests 
and EKG partitipated. 

Investigator /S ·i te: 
RogerT. Williams, M.D. 

Drug;'Desifn: 
"Open 1a5e, randomized two way crossover study. 
Each study period was 13 days in duration and divided into 2 parts. 
Part 1 - Baseline - Oral phenytoi lOCXng and IV ind1cyanine green 0.5mg/kg 
was given on day 1 of the study. t:..lood and urine was collected for 96 h(.lurs 
to the morning of day 5. 
Part 2 - 8 day drug treatment with either famotidine {40ng hs} or cimetidine 
(30Qng qid) for seven days. Cimetidine was started in the morning on day 6 
and famotidine at 9pm. Single doses of phenytoin lOCAng po and intravenous 
indocyanine green 0.5mg/kg IV were given on the third day of this perfod (day 
9). Blood and ~rine was collected for 96 hours to the morning of day 13. 
Minimum of 14 day washout period. 

Famoti dine - Lot C-L878 
Cimetidine - Lot C-L879 
lr1ct:->cyani ne green and phenytoi n was from the investigator's phannacy. 

Dosi ng/Samp l '!llg_: 
Subject fast1~from midnight to 12 noon before the aol.yiin;stration of 
phenytoin and indocyanine green. No xanthine containing food was allowed for 
24 ho1.1rs before and after administration of phenytoin. 
Day 6 - Day 12. Famotidine 4Clng was gi\'~n at approxi1:~ately 9pm ea.ch day. 
Cimetidine was given at Barn, 2pm, 7pm and 12 midnight. Each dose of 
medication was given with six ounces of water. 
On Day 1 and 9, after the administration of phenytoin and ind1Jcyanine green, 
5mls of blood was collected at 0, 0.5, ·1. 1.5, 2, 2.5, 3, 4, 5, 6, 7, st 10, 
12p 15, and 20 minutes for the measurement of indocyanine green, and at 0, :, 
2, 4, 6, 8, 10, 24, 48, 72 and 96 hours after phenytoin administration. 
At 0, 4 and 8 hours additional l()nl samples were drawn to detennine protein 
binding dL·ring one baseline period on Day 1 and ~t the two treatment periods 
on Day 9. 
On Day 1 and 9, after phenytoin adminstration, urine was collected at -1-G, 
0-2, 2-4, 4-6, 6-12, 12-24, 24-48p 48-72, and 72-96 hours. 

• • - • • • • L ,. '-' 
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Phenytoi n 

Treatment A Treatment B 
Al A2 Bl 82 Overall 

Pre- Pre- p value 
MK-208 MK-208 e i met i di n e r ~met i a me 

Cl (l/hr) 2.55-+-0.85 2.49+0.78 2.36-t-0.75 2.0u-i-0. 77 0.0061 

KD (l/hr) 0.045+0.0l 0.045+0.0ll 0.064+0.010 0.039+0.009 NS 
(rate of constant elimination) -

v bf 1.'1 ( 1) 1 0 20 +4 85 

Urine 0-96h 64.2+20.6 
(mg) 

1070-+534 1150+512 

66.8+14.7 64.6+17.0 

Indocyanine Green 

1640-+944 

66.0+l 5.0 

Plasma 
clearance 
(1 /hr/kg} 

0. 734+0.258 0.860+0.411 0.678+0. 190 0.915+0.219 

Blood 
clearance 
(l/hr/kg) 

1.32+0.45 1.55+0.70 1.22+0.33 1.66+0.42 

0.0004 

NS 

NS 

Clearance and V beta means of Al, A2 and Bl are not significantly different. 
riearance and V beta mean of 82 is significantly different from the others. 

Coricl us ion: 
·rhe finn concluded the following:-
1. Treatment with MK-208 4Qng hs for 7 days does not alter the biological 
disposition of phenytoin. 
2. Their study confi nns previous findings that cimetidine interferes with the 
biological disposition of phenytoin. 
3. MK-208 may be a<lninistered concurrently with phenytoin. 
4. MK-208 and cimetidine have no apparent effect on hepatic blood flow as 
detennined by indocyanine green clearance. 

Comments: 
Though the finn have shown changes in the disposition of phenytoin when 
r.oadministered with cimetidine and no chanyes with MK-208, the lack of effect 
cf MK-208 was only shewn at one dose level ( lOQng of phenytoin}. However, 
since MK-208 is nrt a highly metabolized drug, t~e possibility of competir.g 
or interference of liver metabolism of phenyt.oin is low. 
The above study is acceptable in the investigating the effect of famotidine 
in thr phannacokinetics of phenytoin. The firm could incoporate their 
conclusions in their labelling. 
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Reference 32 Langman, M.J.S., #690 - Clinical Study Report 
A study of the effect of famotidine (t'l\-208) on hepatic drug metabolism in 
heal t'iy male volunteers. 

O~j ecgi ve: 
i e o Je'Ctive of this study was to determine if famotidine, 4Qng bid for 
seven days, prolongs the half-life of antipyrine or amfnopyrint in healthy 
vr·i •...;nteers. 

Subjects_: 
8 male subjects, mean age 23 y.o. (21-,29) judged in good health by medical 
history, nonnal lab:Jratory screen, physica1 examination and EKG. 

InvestiEator/Site: 
M."J. s. angman-

Drug/Desi fn: 
Open labe study. Once during the week prior 1:0 start of famotidin\..' 
treatment and on Day 7 following the morning acse of famotidine, each 
subject rece~ ved l gm of antipyri ne. Immediately foll owing these oral 
doses of antipyrine, thP. subjects received 2 microcuries uf C-14 
aminopyrine as an ir.travenous bolus. Saliva and breath samples were 
obtained from each subject at specified intervals during pretreatment 
baseline and Day 7. Laboratory and physical examinations were perfonned 
prior to and after the administration of aminopyi·ine and antipyrine. 

Famotidine - Lot GBC-K-626. 
Antipyrine and C-14 aminopyrine provided uy the investigator. 

Dosi ng/Samp 1 i ~: 
Famotidine (4Qng) were administered before br~akfast and before the 
even1ng meals. Oral antipyrine followed by an intravenous bolus of C-i4 
aminopyrine was achninistered twice, once during the week prior to the 
fi~st dose of famotidine and once following the last dose of famotidine. 
(Pre/post treatment). 
~a1iva samples were collected at 3, 6, 9, 12, 24, 30 and 36 hours 
following antipyrine. 
Breath samples were collected at 15, 30, 45, 60 and 90 minutes and 2, 2.5, 
3, 3.5) 4, 4.5, 5, 5.5, 6, 7 and 8 hours after adminstration of 
radiolabeled aminopyrine. Collection of each breath sample ceased when 
2rrmol of Cn2 had been collected. 

Analytical Methodology: 
Saliva samples were assayed for antit-1rine concentration as an index of 
~lasma antipyrine concentration. C-14, C02 dpm was measured via liquid 
scitillation counter to indicate the hepa~ic demeteylation of aminopyrine. 
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Results:· 

Half lives of antipyrine and <Ami:1cpyrine 

Subject Antipyrine Aninopyrine 
Baseline Day 7 I Change Baseline Day 7 I Change 

1 
2 
3 
4 
5 
6 
7 
8 

Median 12.6 11.2 -9.5 2.6 2.5 - 5. 5 

The percent changes from baseline to Day 7 were nearly all decreases for 
buth antipyr·;ne (median decrease of 9.5% • p=0.14) and aminopyrine (median 
d~crease of 5.5%, p greater than 0.2) (Two-tailed Wilcoxon Rank-Sum Test). 

The mean half-life of antipyrine was 13. l hours at baseline and 11.8 hours 
on Day i; the mean half-1 ife for aminopyrine was repectively 2.9 and 2.7 
hours. One of the subject had an increase in antipyrine half life and two 
of the eight subject had an increase in aminopyrine half lifo. The median 
percent change in half life at Day 7 of both substrates was a decrease of 
less than lO't from baseline level. 
The finn cited a study (Miwa, G.T., Wang, R. and Argenbright. L •• MSD 
Research Laboratories unpublished manuscript, 1984) - An in vitro study 
of spectral and kinetic characteristics confinned a) cimetidine has a 
strong binding affinity with the ferrihdemoprotein of cytochrome p 450, an 
affinity not exhibited by famotidir.e or ranitidine. and b) cimetidine 
caused a concentration dependent inhibition of cytochrome p 450 substrate 
oxidative catabolism. Famotidine and ranitidine inhibits the substrates 
only at the highest of the four concentration tested (0.25, 0.5, 1.0, 2.0 
mM ). The results are shown below. 

I Metabolism inhibition at 2.0 nt-1 concentration. 
(Pentobarbital-induced microsomes) 

0-Deethylase N-Demett rlase 
Cimetidine 4f"' 34'.t 
R~nitidine 251 10'.t 
Famoti dine l O'.t 4'.t 

In a similar experiment conducted by the investigator with cimetidine and 
ranitidine, cimetidine (lgm qd) all the subject~ had ~n incr-eased in half 
life of antipyrine :12.0+l.8 vs 15.8+2.8, p O.Ob) and aminopyrine (2.7+0.4 
vs 3.6+0.3, p 0.005). With ranitidine. two of six subjects had an ir.cre-ase 
in antTpyrine h~lf lffe and three of five subjects had an increase ~n 
aminopyrine half lifo. 

Conclusion: 
The finn concluded that their findings indicated that famotidine dirl not 
inhibit oxidative metabolism in the subjects evaluated and thus shuu1d not 
inhibit oxidative metabolism in clinical use. 

Comments: 
The above study is acceptable. 



Reference 33 Ryan, J.R. #53 - Clinical Study Report 
MK-208 andsodium warfarin in h~alttiY volunteers. 

ct>jecti ve: 

33 

The objective of this study V:lS to detenni 11e whether the anti coagu1 ant 
effect of sodium warfarin therapy (as measured by prothrombin tir.1es) is 
affected by multiple dosei:: of MK-208 in healttiY male volunteers receiving 
subtherapeutic dcses of sodium warfarin. 

Subjects: 
10 subjects, age 30.2-i{).2 (20-40), weighing 157.2+18.2 (131-188), within 
+20% of their height and weight and in good healtn by medical history, 
nonnal laboratory screen, physical examination and EKG. 

I nv est i g a to r /S i te : 
Jerom£ R. Ryan, M.D. 

Drug/Desi(n: (see attached table) 
U"pen, mul 1ple dose study. 
Period I, subject received a single oral dose of sodium warfarin in the 
evening ."!:'1d prothromoin time was detennined in the morining. The dose was 
adjusted bJ the investigator so that the subjects was subtherapeutically 
anticoagulated (Prothrombin time just a few seconds longer than the 
baseline, maximum of 1.5 times control). Steady state was defined as three 
prothrombin time detennined on consecutive days within 15% of each other. 
Period II, subjects received MK-208 4Qng bid for 4.5 days, and their 
maintenence dose of sodium warfarin once a day for five days in the 
evening. 
Period III, subjects received tneir maintenence dose of sodium warfarin 
once a day in the eve:-iing for 5 days followed by a brief washout period. 
During the washout period. the subjects receieved a single dose of 5mg 
Vitamin K. The washout lasted until the subjects prothrombin time was 
within one second of h~~ baseline value. 
Sodium Wdrfarin was supplied as 2, 2.5 and 5mg tablets (Lot - C-L336, 
C-L337, C-L338). 
MK-208 4CJng Lot C-L340 
Vitamin K Lot C-L339 

Dosing/Sampling: (See attached table for exaGt dose given) 
Prothrombin times were detennined on the morning of most study days prior 
to receiving drugs. Blood samples for MK-208 assay were collected just 
prior to and at 1, 2, 4, 8 and 12 hours following the first and last doses 
of MK-208. 



Rcsu1 ts: 
Prothrombin timP. :"atios by day of study 

1 reatment Day Mean Median Standard Min 
devi at~on 

Warf ari n 7 1.288 l.301 0.092 
only 8 1. 256 1. 2 76 J. 094 

MK-208 and Warfarin 

9 1. ~ 63 1. £ 86 o. 092 
13 l .. 256 1.260 0.093 

Warfarin alone 

15 1. 232 1. 2 32 0.097 
17 1. 199 1.206 o. 103 

None 
1 9 1 . 195 1. 177 0. 096 
21 1.047 1.080 0.070 

Pairwise comparisons of posttreatmetn PT ratios 
with pretreatment and during treatment PT ratios 

Post t rea trren t day 
warfari n no warfari n 

Day 15 1 7 l 9 21 
Pretreatment 
warf ari n 

!AA ring treatment 
MK 208 and 
warfarin 

* = p less than 0.05 
~* = p less than J.01 

6 
7 
8 

9 
11 
13 

** 
*"" 
NS 

NS 
NS 
NS 

NS = not significantly different 

** 
** 
* 

* 
* 
* 

** 
** 
* 

* 
* 
* 

Mean plasma concentration of MK-208 

Dose 
First 
Last 

Predose 
0 

16. 5 

1 
82.8 
69.5 

Hour postdose 
2 4 8 12 

79. 1 61.5 21. 1 8.2 
82 • 2 6 5. 1 2 3. 2 11. 9 

** 
** 
** 

** 
** 
** 

34 
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Discussion: 
The maintenence doses of sodium warfarin ranged from 2 to lOmg per day. 
The mean prothrombin time ratios observect from Days 6 to 8 remained at 
that l eve 1 throughout period I I (days 9 to 13) and then decreased from 
1.23 to 1.05 on days lC to 21. 
There were no significant pairwise d!fferences in PT ratios between da~s 
prior to MK-208 treatment (days 6 to 8) and days during MK-208 treatment 
(days 9 to 13) , but ther0 were significant differences between days 6 to 
13 and Days 15 to 21 for the pairs of days shown in the table on the 
previous page. 
The MK-208 plasma level show compliance. 

Conclusion: 
The fin11 concluded the following:~ 
l. Repeated achninistration of MK-208 at 4Qng q 12h for 4.5 days has no 
effect on the anticoagulant effect of sodium warfarin. 
c. MK-208 is well tolerated when administered with sodium watfarin. 

Comments: 
The above study has demonstrated that at the doses given, MK-208 has no 
effect on the anticoagulant effect of sodium wa rf a ri n. The study is 
acceptable. 
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DISSO!..UT ION 

The dissolution of famotidine tablets was conducted l)y the fi nn using the 
follwing:-

USP XXI apparatus II 
90cmls of pH 4.5, O. l phosphate buffer 
Speed 50rpm 

Choice of medium - The O. lM phosphate, pH 4.5 buffer was selected for 
analysis purpose to control the UV spectral response which is pH dependent 
(See attached). A lambda maxima near 286nm in alkaline medium diminishes 
and one :iear 264 nm appears with increases in acidity. This 264 nm peak 
was reported to be stable at pH 4.5 and below. The finn further reported 
that while solution stability is best for near pH 7, it is more acceptable 
at pH 4.5 for this test. The solubility of famotidine at the lower pH is 
greater than 6 mg/ml versus 0.5 mg/ml at pH 7. However, both pH 
solubilities exceed the sink conditions required for the highest dose of 
41Ang. 

Attached are the following:-
1. UV absorption spectrum in aqueous solution of famotidine at varying pH. 
2. Table I - Pr0file dissolution of famotidine. 
3. Table II - Comparative dissolution rates of famotidine crystalline 
fonns. 
4. Tab1e III - Comparative dissolution rates of famotidine fonnulativns 
(Merck versus Yamanouchi). 
5. Famotidi ne tab lets dissolution. 

Comments: 
l. Ti1e dissolution data demonstrates that famotidine tablets quickly 
solubilized at 15 minutes. 
2. The finn should referenced the lot: number of famotidine tablets used in 
their pivitol bioavailability and clinical stuciy. 
3. A suggested Q specification for famotidine tablets (20 and 40 mg) using 
the above method is Q = 

The abov~ study is acceptable. 

Additional Dissolution Data - Pivotal bioavailability study lots 

Mditional dissolution for tablets used in the pivotal bioavailability studies 
and do::ie proportionality study (Dr. Zinny's Study No. 11 Dr. Wil~iams Study 
No. 42, Dr. Ryan's Study No. 52) were requested by this reviewer from the firm 
and was submitted on April 31 1986. The data are in the attached table. 
Dr. Z in ny ' s study No • l 
The lots (C-H348) used {Capsules, 5, 10, 20 & 40ng) had over 100'.t average 
dissolution in 30 minutes. 

lot # Potenc.v 
C-H348 !Xng 

II l~g 

II 2cmg 
II 4(}ng 

Average Dissolution 
102i. 
105% 
104i. 
108% 

Range 
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Dr. W~ll iams 1 Study No. 42 

Lot# Potency Average Dissolution Range 
(30 minutes) 

C··K712 20'ng caps 84% 
C-K713 20mg tablet 103% 
C-K714 40mg tablet 100'.t 

Dr. Ryan 1 s Study No. 52 
Lot # Pot.__;1cy Average Dissolution Range 

(3C minutes) 
C-L065 20mg tablP.t 105% 
C-L066 20mg tablet 85'.t 

Comments: 
If the finn accepts the suggested Q= using the above 
dissolution method, both the pivotal 20 and 4Qng tablets would pass. The Q 
value for famotidine ~O and 40mg tablets could be adjusted after more 
production batches dissolution data is submitted and the standard could then 
bE established. 

The firm is requested to send 3Xl00 each of the 20 and 40mg famotidine tablets 
to:-

Dr. V.K. Prasad, 
Chief, Bi ophannaceuti cs Laboratory Br-anch ( HFN-224) 
FOB-8, 
200 C Street, S.W. 
Washington, D.C. 20204 

Labelling 

The labellinJ for tablets, iV and suspension are acceptable except for the 
following need to be addressed. 

1. From the AUC data in Study (Reference 20 - Dose proportionality), it 
was observed that famotidine is not dose proportional from 5 to 4Qng orally, 
especially from 20-40mg. This 1 ack of proporti anal ity appears to be associated 
with the reported incomplete absorption of famotidine as the AUC increases 
disproportionally or decrease. However, from the IV data, famotidine was dose 
proportioMl in the range of 10 to 2tAng given intravenously. 

This lack of dose proportionality shoulrl be ~oted in the labelling. 

2. The finn should iriclude in the labelling suggested t1ose adjustment .. ~or 
renally impaired patient and appropriate equations to calculate creatinine 
clearance. 

3. Since the presence of tubular secretion process ·,n involved in the 
elimination of famotidine, the conco!llTlitant administration of other drugs that 
could interfere in this process should be administered with caution. 
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Assay Methodology 

Instrument - HPLC - UV detector 
Mobile Phase -
Column -
Ex traction -

The methods were shown to be qui:intitative, reproducible, s.pecific and had the 
required sensitivity for the concentration analysed. 
Representative chromatograph are shown in Fig. 21-23. Sample calibration curve 
are shown in Fig. i9, 20. 

overall conclusion: 
1. Linear kinetics was observed for famotidine in the range of.to.g. 
2. Urinary recovery of famotidin~ was 71% after IV administration and 28% 
after oral administration. Following o~.:il administr.:ition of C-14 famotidir.~. 
38% of the radioactivity was recovered in the urine and 51% rccover<?d in thi: 
feces. The only known metabolite of famotidine is the S-oxide. 
3. Half life of famotidine:-

Healthy young subjects (IV or PO) - 2.8 hours. 
Healthy elderly (IV or PO) - 4.0 hours. 
Renally imparied - increasing T1;2 and may exceed 20 hours in anuric 
patients. 

4. Plasma/Renal clearance:-
Large intersubject variablility was observed. 
Healthy young subjects - 424ml/min, 316m1/min. 
Heal thy elderly - 24CJn1 /min, l 9Clnl /min 
Renally imparied - plasma and renal clearance decreases with increasing 
renal dysfunction. 
The value from renal clearance suggest tne presence of a tubular secretion 
process. 

5. Bioavailability of oral famotidine tablet average 42-4~% and was slightly 
increase with food and slightly decrease with antacid. The finn concluded that 
this effect was small and probably are not clinically significant. 
Bioavailability of oral famotidine tablet was similar in the young and older 
population. 
6. Plasma protein binding of famotidine was shown to be approximately 16% and 
was sho•·1n to be concentration independent in the therapeutic concentration 
range. 
7. Famotidine exist in two polymorphic fonns. From studi~s using capsule 
dosage forms, th1s polymorphism does not affect bioavailability. Dissolution 
profiles from tablets made of the two forms were similar. 
8. From drug interaction studies, famotidine does not appear to affect the 
pharmacokinetic profile of aminopyrine, anti~yrine, diazepam, theophylline, 
indocyanine green and phenytoin in the do~age strength examined in each study. 
Famotidine does not appears to potentiate the anticoagulant effect of warfarin 
in th~ dose stud~ 1. From in vitro studies, famotfdine showed low affinity for 
hepatic microsomal cytochrome P-450 enzyme systems. 
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Conclusion: 
"Studies - acceptable, Application - acceptable. 

The Division of Biopharmaceutics have reviewed NDA-19-462, 
Famotidine tablets 20, 40mg (~ubmission Dates:- 6/24/85, 8/9/85, 4/3/86). The 
data submitted by the firm has satisfied the requirements and the Division ~f 
8iopharmaceutics recommends the approval of NDA 19-4G2, Famotidine tablets 2G, 
4lAng. 
T~e comments in the labelling section should be forwarded to the firm. (See 
comments on labelling on p.37). 

The firm is req 1Jested to send 3Xl00 each of the 20 and 40mg famotidine tablets 
to:-

Dr. V.K. PrasJd, 
Chief, Bi ophannaceuti cs Laboratory Branch rnFN-224) 
FOB-8, 
200 C Street, S.W. 
Washington, D.C. 20204 

See-Yan Lam, Ph~~m.D .. Ph.D. 
Phannacokinetic Evaluation Branch. 

RO Initialed by Mei-Yi~g Huang, Ph.D. 
FT Initialt:d by C. f. V1swanathan, Ph.D. CTv ,, 

')l 14+\~l:> 

LC: ~UA 19-4C2(orig.), ~FN-110(2), HFN-226(Lam)) H~N-344, Chron, Drug and fOI 
files. 

sn: syi :4-2-804 . Tl• 
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Ne~ lkug Application WDA 19-462 
Merck Sharp & Dohme Research Laboratories 
PEPCID"' (Famotidine 1 MSD) 

Item V 
Y• <.1\&n Phari1ac0l<.' netica 
and Rioa~41la' llity 

C;-mposition (~) of PEYCID Tsbleta 

20-mg Jrilm- 4•i .._._.g ru-..-
_eo_m.._p_o_n_e_n_t ________ ~---~ .............. - ~ti ted _Te bl et Co#\ t ed Ta 2,, et 

FamoUdin ... 4C 0 

Film Coating 
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New n.·ug Application NDA 19-462 
Merck Sharp & Dohme llesel:irch Laboratories 
PEPCID'"' (Famotidine, MSD) 

It~ V 
Human Pharmacokinetice 
and Bioava1lab111ty 

TabJ.e 2 

Typic•\l Physiochemical Properties of PEPCID Tablet•• 

20 mg Tablet itO mg Table!_ 

Lvtl 0208-FCT~010-B002 0208-FCT-01Z-E002 

Label Clai111 20 mg 40 mg 

Assay Value 19.8 mg 40.3 mg 

Di&solutiori Time, 30 min 103% 100% 

Content Uniformity Mean 19.9 mg 40.8 mg 
Range 

Thickness Mean 4.2 3 mm 4.09 mm 
Range 

Hardness Mean 12.0 lt2 14.6 kg 
R.angP 

Uncoat~d weight ~£MD 202.0 mg 201.0 mg 
Range 

Coated Weight Mean 211 .. 0 mg 206.8 mg 
Range 

Di&integrated Time Mean 2.7-3.5 min 1.7-2.9 min 

Moisture 2.3% 2.6% 

• 'rhe 20 mg tablet is represented by lot 0208-FCT-010-B002, the 40 
Iii~ tablet is repr~sented by lot 0208-FCT-012-E002; both were 
u~ed 1n the PFPCID tablet bioavailability study (M.A. 142; R.ef. 
12). 



New tk ug Application NDA 19-462 
Merck Sharp & Dohme Research Laboraturies 
PEPCID"' (Famotidine • MSD) • 

Table 3 

Item V 
Human 'fharmacokinetir.s 
and B~oavailability 

Plasme1 Levels and Urinary Recoveries {Mean ± S .. D.) of Famotidine 
Following Intravenous Administration of 20 ag in 

Tir?:e (hr 

0.083 
0.167 
0.333 
0.667 
1 
l.S 
2 
2.5 
3 
4 
6 
8 

10 
12 
24 
36 

Sixteen Young HP.al thy Subjects (Ref. 12) 

Pla~ma 

Cp, ng/ml 

475.1 * ~20.0 
410.6 * 195.6 
272.0 :t 46.0 
214.3 * 98.0 
163.4 * 49.0 
141.5 ± 106.0 

98.5 :i; 23.7 
87.3 :t 31.4 
84 .... * 21 Ct 

64.2 ± 21.5 
U.6 :t 19.7 
25.4 ± 10.9 
19.8 ± 10.2 
11.2 :t 9.0 

0 
0 

Ur 1 nary ~e coverv 
TI me ln~erval (hr) mg 

0-2 
2-4 
4-6 
6-8 
8-12 

12-24 
24-36 
36-48 
48-72 

8.96 * 2.84 
2.69 ± 1.29 
1.08 :f: 0.78 
0.64 * 0.31 
0.64 :t 0.19 
0.58 ± 0.46 
0.04 :t 0.13 

0 
0 

I• 
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~ew Irug Application NDA 19-462 
Merck Sharp G Dohme Research Laboratorie• 
PEPCirJ" (Famotidine. MSD) 

Tabh 4 

Item V 
Human Pharmacokinet:S ca 
and atoava1lab111ty 

Summary of Pharmacok1net1;:- Paremetet B (Mean ± S .D.) of Fau.lltidine 
.tollow:l n:; ~t r'gl e Ir: tr a venous Do&e ,:;f 20 ;wg ir. 

Sixteen Healthy Subjects (Ref. 12) 8 

Plasma C' ~arane:e • 111/min 463 * loO 

Rena Clearance. ml/min 310 ± l20 

Non-kenal Cleuance, ml/min 15.;. i. 7b b 

Ralf-Ufe, hours 2.83 % 0.99 

Urinary Recovery• % of <Jose b6.8 :t 14.9 

• Values in parenthe~1s indicate ra-5a. 

b Dlff~renca between pla~ma clearance dnd renal clear~nce. 

00026 



New IX11g Applicati.:>n NDA 19-462 
Merck Sharp & Dohme Research Laboratories 
PEPCio"" {Famot1d1ne. MSD) 

Table 5 

Item V 
Human Pharmacokinetics 
and B1oava1labi11ty 

PlaE;ma Levels and Urinary Recoveries of Famot1d1ne C\U DAy 1 and 
D.r~y 8 (Me~m ~ s. D.) of Six Subjects Following Repeated 

Administration (20 mg b.Ld. g;t 8·00 am and 5:00 pm for 15 Doses) 
of ~.v. Famotidine (Ref. 15) 

Time. Plat>llla Level Time. % of Dose 
Day hr ng/~l Day (hr) Recovery in Urine 

l 0 0 l 0-2 55.70 :t 8.90 
0.17 368.19 :t 68.07 2-4 l'.).10 * 1.60 
0.33 :121.37 :t 53.05 4-6 7.00 :t: 0.95 
0.5 175.41 ± 53.00 6-9 4 ,60 ± 1.30 
1 126.69 * 32.20 9-24 79.20 * 7.85 
2 96.34 :t 19.02 
4 f~$25 ± 13.89 s 0-2 64. l(l ± "]. 7 5 
6 31 .. 17 : 10 .. 47 2-4 15.40 :t 3.30 
9 14.34 ::t: 12.87 4 -o 6.35 ± 2.80 

6-9 6.90 :t 4.35 
3 0 5.83 ± 5.56 9-24 5.85 ± 1 .55 

9 16.43 i: 16.88 

6 0 6.44 * 6.1 ': 
9 16.21 * 16. 76 

8 0 5.43 ± 5.80 
0.17 388.12 ± 148.H 
0.33 2 6 6 • 61 * 3 5. 3 0 
0.5 207.89 :t 82.72 
1 180.20 ± 55.66 
2 128.oo ± 4u.s2 
4 69.17 :f: 28.0l 
6 35.26 ± 14.45 
9 18.19 ± 11.34 

00027 
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New Ik'ug Applic~t1on NDA 19-462 
Merck Sharp & Dohme Research Laboratories 
PEPCID"' (Famotidj.ne, MSD) 

Tab]~ 6 

Item V 
Human Pha~macokinetica 
a~d Bioavailability 

Summary of Phariruicokinelic Parameters (Geometric Mean) 
of Famotidine Following Repeat Intravenous 

Aclministration (20 111g b.1. .. d. at 6:00 am and 5:00 /m for 15 Ihs~s) 
in Si~ Healthy Scbjects (Ref. 15) 

Plasma Clearance. ml/min 313 

Renal Clearance, Jil/lllin 259 

Non-Renal Clearance, ml/min S4 b 

"l.a lf-·Li f e, hours 2 .. 7 

Urinary Recovery, % of Dose 82.9 

8 Values in parenthesis indicate rang~. 

b Difference ~etween plasma clearance and renal clearance .. 

uuvco 
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NeH Jkug Application NDA 19-462 
Me~ck Sharp o Dohme Research Laboratories 
PEPCIIr (Famotidine, MSD) 

ol~a ble 7 

Item V 
Human P'1arm<scokinetic1 
and BiJavailability 

l'lastua Lt::vds and Urinary Recovery (Mean t s.·I).) of Famotidine 
Following 20 mg Intravenous ;\dministration 
in Eight Healthy Elderly Subjects (Ref .. 16) 

Plasma Concentration, Time tr inary Recovery 
Time (hr) ng/ml (hr) 'lllg 

0.083 757.9 :t- 210.2 0-2 2.35 ± 1.53 
O.Hi6 579.5 ± 124.7 2-4 2.86 ± 0.88 
0.333 363 .. 2 :t: 91 .. 0 4-6 2.39 :t 0.91 
0.667 274. 9 ± 86.4 6-9 2.92 ± 1.26 
1 205.4 :t: 46.3 ~-12 1.50 * 0.57 ., 157.i :t 29.8 ,{. 

3 13:.o ± 44.1 
4 98.0 :t: 20.9 
6 66.2 ± 12.9 
9 4 2. 7 :t 12.9 

12 26 .. 8 :t 9.6 

uuu~~ 
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New Jkug Application NDA 19-462 
Merck Sharp & Dohme Research Uiboratoriea 
PEPCID"' (Famotidine, MSD) 

Table 8 

It :am V 
Human Pharmacokinetica 
and Bioava1lab111ty 

Summary of Pharmac-okinetic Parameters (Geometric Mean) 
of Famotidine in Elderly Subjects Following a Single Dose 

of 20 mg 1.v. (Ref. 16) 8 

Plasma 1earan~c, ml/min 2~3 

Renal Clearance, ml/min 183 

llon-henal Clearance, 1111/min 54 b 

Half-lJ.fe, hours 3.95 

Total Ur !nary Recovery, % of Ikl se 77.3 I ,C) 

8 Values in parenthesis indicate range. 

b Difference between plasma clearance and renal clearence. 

c Subject showing a -33 ml/min for non-renal clearance had a 
urinary excretion (110.9%) exceeding administered dose. 

UUU.}U 
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New trug Application NDA 19-462 It em V 
Merck Sharp & Dohme Research 'Labo~atories 
PEPCIIf' (Famotidine, MSD) 

Human Pharmacok1net1cs 
and Bioava1lab1lity 

Table 9 

Individual Pharmacokinetic Parameters Obtained in Study M.A. 1404 
(Ref. 17) in 18 Patients with Renal Insufficiency 

(in Descending <Xder c~ Creat1n1ne Clearance). 
Pu.t!ents Received 10 mg Famot:fdine by 1.v. ~lus 

Creatinine Urinary Plasma Renal Non-Renal Half-
Clearance, Recovery, Clea1·an~e. Clearance, Clearance, Life, 

Subject ml/min % of !Xlse ml/min ml/min ml/min hours_ 

20 
3 
l 

19 
14 
18 

2 
10 
17 

5 
11 

4 
7• 
88 
9• 

12. 
13• 
168 

Patients 7, 8, 9, 12, 13, and 1~ are anuric; no urine output. 

vvv .... ~ 



New I:a:'ug Application NDA 19-462 Item V 
Merck Sharp & Dohme Research Laboratories 
PEPCIO- (Famo~idi ne, MSD) 

Human Pharmacok1net1cs 
~nd Bioavailability 

Table 10 

Individual Creatinine Clearance and Famotidine Plasma Half-Life 
Reported in Study M.A. #42 (16 Healthy Subjects; Ref. 12) 

and M.A. #518 (Eight Elderly Subj.!cts; Ref. 16) 

Famotidine Pharmacokin~tic Parameters 
Renal Half- Plasma Non-P.enal Urinary 

CL Life, CL CL Reccvery, 
ml/mi"'l hours r,il/min ml/n;.n % of Dose Ref. 

: Values are frow 1.v. treatment period. 
2 Creatinine clearance adjusted to 1.73 m 

Subject 4 showed negative non-renal clearance c for f amot1.dine, 
excluded in Figur~s 5-8. 

00052 
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New IKug Application NDA 19-462 
Merck Sh8t~ & Dohme Reuearch Laboratories 
PEPClo"' (Fa111ot id!ne, MSD) 

'labh 11 

Item V 
Humsn P'harmacokinetics 
and Biosva11ab111ty 

Summary of Yamanouchi Renal lntiuff iciency Study 
(Ref. 18) 8 

Cr eatinine Plasma Renal 
Clearance, Ralf-Ute Clearance, Clearance, 

Group ml/mln houru L/hour L/hour -·---
I 98.9 2.t 22.7 lb.6 
II 73.8 3.0 21.4 14.7 
III 49.2 4.5 13.7 8.9 
11 10.3 11.7 4.5 1.0 
vb 0 13.7 6.3 
v 4."9 13.0 4.3 0.6 

8 All values are group mean values. 
b 1bese are Group V petients under dialysis. 

00033 
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New J.kug Application NDA 19-462 
Merck Sharp & Dohme Research Laborator1es 
PEPCID"' (Famotidine. MSD) 

Ta blie l~ 

Ttmn V 
Human Pharmacoktneticc 
and Bioauailability 

Plasma 1'-vel of Total RadL..1a.ctivity and Famotidine (Mean± S~D.) 
Follow.tn~ Orttl Administration of 20 \'1\8 

{Containing 20 ~Cl 4c-Famot1dine) to Four Healthy :)ubject:s 
(Ref. 19) 

Famotidine Tot&l Radioactivity 
Time (hr) ng/ml ng-eq/ml __ 

0 0 0 
0.33 20 :t 2.L 19 ± 15 
0.67 33 ± 16 42 ± 19 
l 53 :t 30 60 ± 24 
1.5 59 i 17 58 ± 19 
2 56 :t 30 58 * 20 
3 56 t 23 54 ± 22 
4 49 * 22 49 ± 21 
5 38 t 16 45 ± 18 
6 26 - 13 35 ± 12 
8 16 :t 10 22 * 8 

10 10 ± 3 21 ± 10 
12 4 :t 4 11 ± 4 
24 0 4 * 1 

.• 

000.SQ 
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SL1tistii.'.<ll Review J.nd t.va1uation 

1~ 
tmA #: 19-462/Drug Class: lC 

A_pplicant: Merck, ShJ.rp & Llor1me i~escarcll Laboratories 

Indicatio ... 

Pt:PCID (Farnotidine) 40 l'lg/hs 

For treat1r1ent of M:tive dtJodenal ulcers, ~astric ulc.ers, th1' 
prophylactic use in rluodcnal ulcer disedse, and the treatment of 
patholo9ical hypersecrctory conditions such as Zollinger-Ellison 
Synd rom\~ 

Documents Reviewed: Volumes 1 .1 and l .39-1 .46 of the NOA submission dated 
June 24, 1985. 

The Sl.atistical section of this NDA submitted to the Div·ision of lliornr~trics 
contains one domestic (plrlcebo control) and one int(~rnational (rari,tidin1• 
control) duodenal ulcer study Pach of which covers an acute phase follm-1ed by 
a six-month maintenance phase. It also contains an internatiorial (placebo 
control) and a Japanese (qefarnatr~ control) acute gastric ulcer trial. This 
review will mainly discuss the efticacv results ot these trials. The safety 
.ispects of tl1t>s1' stwlit'S tiavi> IH'r~n <:ov1~r1~d in d1·tail by Ur. !\achrach/HFN-110, 
tt1e medical revie1Jer, and vt'ill not be discussed in this review. 

Since siriilar desi9ns and mo~lrnds of an.1lysis 1~en~ used in all four studies, 
U1ey will be descril)ed in detail 1rnly in the first study. 

IJ01:ies tic lJuodena 1 l!_J_ce1_=._ St1Jdy 

ftH~ p1·incipal objectives of tt1is study wer1• to determine the clinical l~fficacy 
and safety of doses of famoti rli ne i 11 the short-ter1n tr<'iltrnent of active 
r1uode!1al ulcers and in the lon'J-tt~nn 1:iaintenance treatrient of duodenal ulc.=>r 
disease. 

li1e acutr~ phase of ti1is study was a n1ulticlinic (34 investigators), 
doublc-blinrl, ranrlor:tiv'ri, plac0ho-contro1lcd trial lasting n wi>0ks. Durin:i 
the initial screenir11J visit (baseline), Cl complete physiet:il and laboratory 
1'xamination 1~ere p••rforw1ec1 and 1wrtirwnt lia·;el ine infnnnatil)n (e.y., alcollol, 
s11oking, etc.) 1~1~rr: obtain•'rl. An •'ndn;copy '.~as perforrni:>rl at J:his ti1~1!' t;:1 
verify the presence of a duodenal ulc1~r anr1 to cletermi1w the nu111ber, siz(~ and 
location of the ulcer(s). The presence of duodenitis or erosions was also 
11oted. The patients selected ha<i a primary diagnosis of activ1: duorlenal ulcer 
confirmed by endoscopy. Patients 1-1ith a O.S to 2.5 c111 lesion 1vithin the 
duodenal bulb or pyloric chanrwl 11110 exl1ibited clinic."ll sy111ptoms or active 
duod1:nal ulcer and nwt arimission crite,·1a were perrnitt1~d to entPr ttH~ acut1> 
phase of the study. Patients were r~ndomi7ed to either famotidine 40 mg/hs, 
20 m!J/bid, 40 rny/b~d or placebo. Clinical symptoms 1vere assessed and 
encto·;copies 1vere performed at \~e•'ks ?, 4 and 3 to vPrify the her.ling status of 
ti1e dLl\)den;'ll ulcer. Ulcers \.Jer0 i:onsidered to be healed if no ulcer 1-1as 
present (defined as complete epithe1ialization of the ulcer). Ulcers with 
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partial/incomplet2 epithelializati11n 1~et'f' Ct)nsickred as not healc,d. Patic~nts 
were asked to record daily th(' occu1-renccs of night and day pai ris, i ,,~ nurnbec­
of antacid tablets and the number of doses of the prescribe~ tr0atm~nt 
medication taken. Pains were rncorrlrd on the following scale: C=none, 
l=mild, 2"moderate and 3=sev0re. Pati0nt's daily pain scores for Days l to 7 
and \~r>ekly pain ev.1l1iation for Weeks 2 to 8 1~ere recorded by the investigator 
on the CHr. Adverse clinical experiences reported ~Jere voluntPered by tt1e 
patient and 1vere not sulicited by the clinicians. 

If a pati0nt's ulcer was heaicd within t 1il3 8-1~Pc'< t.r•·,1tment period as verified 
by endoscopy during onl~ or the three~ visits, then hr> 1~i1S withdraw11 from the 
acute ptlase and became eligible for re-randomization into the 6-month 
111.1intenace pt1ase of the study. P;Hicnts \Jhose ulcers had not healed at the 
end of 8 w0eks of therapy were considered as treatment failures and were nnt 
con-:;idcred eligible for ttH• 111aintenance study. For patii:>nts who rntere<1 Di-(~ 
rnaint1~na11ce phase of the study, 1·ndoscoµies 1Jere don<~ to verify the presence 
or absence of duodenal ulc•'rs at 3 an<l ti months or at any tim0 at the 
discretion of tt1e clinician when the pati0nt r1?ported symptoms suggestive of 
the presence of an ulcer. During enrloscopv, the presence of duodenitis or 
erosion was noted by the endoscopists. Adverse clinical experiences reported 
'..Jere volunteered by th(' p.itient', .rnrl \~1•r1• not solicit(•d by the clinician. It 
appears that pain and sy111ptnn1 r1,\Ll 1~1 1 re not syst11 'T1atically collected durinr:i 
tl1is r:1aintenanu' iwriod. Tr1is \~.1'> not discussed in ~he statistical section 
An1i no pain 3.nd syl'1J'to111 drtta HPre providc•L 

Acute 1i11as0 

A total of 38•l patients cnt1'recl tt11• ac11tP ph.ist' and \\"'rP ranr1m1i z1•ri to the 
four treatment groups. Thcs1: tr1'i1tin1•nt qrout:is '>/Pre 0ener..1lly coriparable .1t 
baseline with respect to variou~ p0rt1nent patient characteristics such J5 

smoking, ulcer size etc. (s1•e 1al)1P l ). Lluring this acute phase, 21 patiPnts 
;<;'re t'ither 01f drug or vioL1tr'ri protocol. Of tt11• n:1naininq 363 patients, 10 
had no tr•,atrn('rlt data dnd 5<) 1vi>t'•' di >continued due to adverse C:Xi'''ri1'nce, 
i noffcctive th1'rapy or oth0r· ni.1<;nns. lrll'rt> \v0r1' si'Jni ficantly mort> plac••bo 
patients th.rn farriotictine pati••nts ,1111nnc:J the tlll'rupeutic failur0s in Pilcl1 of 
t:111 tre..itment group';. 

t:tficacy analyses were Jone on t11n data sct5: the "per protoco1 11 and tr1e "all 
patients treated" data sets. The former exclu<led all patients 1~ho 1~ere either 
off drug or protocol violators, <1n·I the latter included all p..itients who had 
baseline and some post-baselin0 trn~tment values. 

Pie µrir:iary • fficacy µar·anH~t·~r· 1~·1S tl:e cwn11lJtiv+~ 'i"eqticncics of h<"ulcd ulcers 
observed via endoscopy at Weeks 2, 4 and 8. Crude healing rates ~ere co~pareJ 
among treatment ')roups usinq Fish·~r's Exdct test (:.>e<! Table 2). In this 
analysis, dr0pouts were con::;idt'•»·1 as not hec:.lcd. T,h' Kaplan-Meier product 
limit (life-table) estirnat0<; nf thP hPali11g rJtes 1vere also obtain1::d. This 
method assumed that dropo1its h0a1~~ ~t the same rate as those observed for 
µatients who completed the stud1 (s•'c Table 2). Since these results w•::re very 
simila1· for the t1Jo data sets, nnly ':Ile ;--esults based on the "per protocol" 
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data set are presented here in lable 2. As noted earlier, because the placebo 
group tiad significantly more dropouts tl1an tile tr1'at1n1:nt groups, the crude 
healing rates comparison would tend to be more favorable to famutidinP. 
Therefore, in this case, the Kaplan-Meier product limit estimates would be 
more prt'forrable. How'vt'r, by either methods, the famotidine treated groups 
all had significiintly higher cumulative healin') :~ates than the placebo 9r1)Up 
at all time points (for example 88i-89~ for famotictinc vs. 55t for placebo at 
8 ·-1eeks p .- O. Ul \. The rel ati onshi p bet1~et>n the various conco1,1i tant factors 
and ulcr>r hr>aling were also assessPd. Th(' results fro1n this trial s11•)qested 
that initial ulcer size. ulcer history, drinking and esophagus condition may 
significantly affrct 1Jlcer lwalin<J (SP1' Table 3). Furt.hf>r analysis indicrttPd 
that the observed ditfHe,,ces in hP.alir. 1~ rates between the famotidine groups 
and UH: plc1et'Llo ~ir·oup WP.re maintained after adjusting for these factor~. 
H01•ever, it 1ioul d be of interest to point out t:hat for this stu<ly th'~ observed 
treat.ment diff1>rences in IH~aling rat•~s 1-Jere high1!r amonc1 non-drinf(ers than 
arnn,1q drinkers (placebo drinkers apreared to heal b1>tter tt1an placebo 
non-ctrinki:rs) and hiqtH~r among patients 1~ith normal esophagus conrlition than 
a1:ionq patients with abnormal esopha'_]us conoition (p1a-::ebo patients with 
,1:H10n11al esnpn.1•]1Js •:ondtion .lppeared to twal better than placebo patients with 
normal esophagus condition). 

S·?condary •efficacy P1t>a:;ures includ('<i recluction trom bdSt'line in day pain, 
ni gi·,t pd.in and .rnta.ci r! consurnpti on. Day and night pains 1-1err> ass1•sscd by 
median time until pain relief (and no reoccurrence) usin0 ~hf> Mantel-Haenszel 
metnod strat1fying for bas0linc> pain score. The resuHs for the "per 
protcicol" data as sh01m in !ar>le 4 suggested tt1at tt1e fa1~1oti(1inc> patiPnts 
PXJ.ieriPnced significantly 'Jr0rit•~r pain rPlief than tt1P placpho pati1•nts 
!),~,.iinninq Day l (p. n.UUI) \ioth in \.•'nns of prnuortion ot pati•~nts witt1 
pain relief and median time until pain relief. Similar results were observed 
based on ttw "all pati1~nts treate(f 1 datd. ~ntacid consumption \'i'<lS (·vaiuated 
t)y comparing Uw prorortion of patients in (~ach qroup 1~110 took ;rntacid tt1r1 rapy 
at Day<; 1, 2-1 i 1 r,d WeP\<,s 2, 4 dtHI H <Hid at any ti11,, durinq the ..,tudy and by 
cn1nparinri the mean nwnbcrs of antacid thl~rapy durinci \~eeks l, 2, 4, and 8. 
Tile results bas1•d on "1wr µrntncol" datct are display•'d in L1blP 5. G•1 n•~rally, 
aritacid usa•Je Wds s·iqniticantly less (p ,, 0.01) in the fan1otidine qroups 
ti1an in the placebo '..}roup. 

Hcviewer's Cormnents 
-·---~~~-----~ 

1. In ord•~r t•l clwck tt11' i ntr>rnal consistency of \ 'w nbsPl'Vl'd t.rt:1atm1!nt 
differences in healinq rates across investiqators, centers with fewer than 
l 5 pa ti ent.s \·!ere cor:ih1 nerl i nt0 a single pool ( uccounti ng for 4u·v, of 
total). With thf> exu;ption of a few investigators (r1c1inly due to s111al l 
sn~1pl2 sizes ,;ithin treatrh'nt groups), tl1e treatment differences n1 1na~ncd 
generally consistent across these investigators; no significant treatment 
b~1 investigator:. interactic:1 1>1as detected. -

2. The heali11g datri h·as also analyzed by thi-:; ri~viewer using the 
Mantel-Haenszel meth:Jd anr:l the result corroborated tile sponsor's findinq. 

3. The pain data for this study ~uggestcd that f~motidine provides fast pain 
r•!lief (startin~ 1~ith Day l) tC' duodena~ ulcer patients 1;itt1 baseline 



µain. Thr medi2n time tu pai1·1 relief wtts s; 1Jrli!icant1y shor" ,r <lmon0 
f,l111oti1line patients th<~n a111on9 pla("bo p.iLients at all 1evt~L •)f µain 
scveri ty. 

Ot the 280 pJtienJ:s (bJsed on "a11 µJtients treatr,d" data set) who had a 
t1cJ1ed ulcer during the acute phase of Uiis study, 1Jnly 177 pati•'nts (fr1J111 27 
investigators) who had an ulcer healed within ttie 8 1<eeKs pcrioJ wer1~ 
re-ran'.iiJmiz1:d : nto U1rec 1,rc .. 1tment yrou1is-TG1-inoti;li.w 4t) ms/r1s, 20 rny/hs .uni 
placi:bo) (iurin11 tile maintenance pt1Jse. These trv.1b11!nt ~roups 1.iere dissir~i)Ji· 
at the baselini:: witl1 respect to age, a9e dt first ulcer, U1e 140~k in tlie acute 
µi1ase 11l1en the ulcer was heal~<l. tr11~ 11u•~1ber of ulct'rs, duration of ulcer 
d~sedsc, and condition of the stomach (sec Table b). 

Ulcet· relapse r.3t(~ was assessed usinq tlH: Mante1-Haenszc1 mdtwd based on the 
per µr·otocol", "a11 patients tretited" and "drnpout-includen" i.1.pp•ouche::;. 

Va.r-ious 11dinit·ions of the time ot rclaps0, dropout and stti-1y co:;1pletion were 
used. A1l thes11 .rn.:il1ses provirir>d r1 s<;11 ntially the same results. In this 
rt'vi1'H, only the r(•]JpSf' ratr~ .rn:ilysi"", usin<J th(~ Mantel-Haenszel method b,<sr~d 
on U:2 "pl:r µrotocol 11 data :;nt will bt' discuss1°d. T11e re:,uL.s of th2 an<1lysis 
as sh,:i1vn in f.1ble 7 WilS carried out over thn "ollmnnq tirn.c points: pt~riod l 
(day 1-·12 J, iwri or1 7- (day 43-1 U1:i) ,rnd p1•ri od 3 ( r!av l 06 dTH1 ~a ter). 1 t 
suq 1112str:d thclt U1c \JrnotHine treat0d yroup5 h.1d signifi<>1r.tiy fo1;t>r t't>1apses 
»vithin Jll three p13riods (1'xc.,pt tor· pe1·iod.) l>1.'tW{'"n tdrnr,tidir.1• 4.0 1119/hs ,>nd 
plact'llo) th.rn t.111• p1:1c1'h11 qroup. Mo1·1'0V1~r. tfH' curm1lativ•2 1·l·L1ps1: rcttes based 
on Uie M.rnte1-H.J•'n<;zel r:wtlw;\ for· the ta1•1ntidirw groups W1't'f' significantly 
( µ ·, U. U l ) 1 ow~r than thJ t t 1;r the p 1 ac1•l)() q1·11up <l t d 11 t rnh_' points and 
a f ti' r u 1110 n t tis ( n~ :; µ e c t i v 12 l y 3 0 • 2 :, , 2 u . 2 :, ,rn d <) 'J • ') ~. , µ , ll • J l ) • fo a cc o u n t 
for bds1:1 inr> di 1 ter"ncc:s i11 'iOl'l•' co11co111i t.rnt f(ktorc; ,ind ti; adjust for factor;, 
~l1at w•r·e found in this study to !HVt: si1Jnificant re1atiDnship to ulcr:t 
relJpst·, statistii:c1 1ni;rl2ls i11cl11din:J t1~f111S for tn~nt111ent, conco!riit~111t 

factors, .. rnd treat111ent by conc<.mitant !cH.tor interdction ••ere used. 111 all 
1~ases, tile si13niticant diffen'ncr•s i11 u! 1:r n;1,1p'.>1' rJt,·~ lwt• .. 11~1·n the 
Lrn1uti1ii·w d'\'<lt.•_•t! gruups t!nd Ult' µ1<-'cdJ·• ·.voup 1<nn: rndintain1••1. 

1. 

'.) 
'- . 

lV13t1 though patient Visits IH'~·i; scheduled clt \.'<'<:kS 4, 12 drld 24, 
endoscopies 1~erP performed Gnly ;it w00ks 12 and 24 M flt any ti1;ir~ at ttlf' 
investigator 1 s discretion it syn1pto111s sug(iested tt1l.! µrescnce ot ulc~r. 
Tticrcforc, the sponsor's choi1:c ot the 3 per:ods ;•1Jy be inisl•:<.1cii11g in th•' 
sense that ttir~ tirst pP.riod does not c1ffrespond to an »ndoscopy time. 
Ulcers th;it '.vere detected during perioc l 1v1~rn nv>st I ikely t.o be a11 
sy1nptonw'~ic; however, becdu5e of tile widt.h cf tl1 1' rf'li1tiv;:; ·i·lY ranur~, ~01:1e 
syc1pt0111utic rel<lpses tlliiy he included in tni~ second period. ln aflY r.:v•~nt, 
thr: Jb-;cnce of pain an<l syr11µtoti1 tlatd <lid not pcr111it differentiation 
b1:twee.i •,1 tiedtJled and 1msd~.,,dul•1 d r1.'Ctn-renci::s. 

Since- only data JVc1ilabl1> bv tl11: cutoff ddlt~ of JanuJ.r·y 7, 19!Jlj 1.-J<.:re useu 
in the maintenance phase of this study, estimatPs of relapse rJtes may be 
biased in L.ivor of famotidinf', b1:caus1: plac~:bo potients 1vith sy1nµt0matic 
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.rnd/or ,~ar·lie•· rel.1p•;cs WdLild ti1• morr> likr'ly to havr~ dat.1 ..iv.1il<1blP t1y the 
c11toff date. t·or tt1is study, this biJ.s may affect the oliserved recurr1•nce 
~ates tor all three pt•riods, be.cause about 2S:o ot tile pati(~;1ts had 1:nroli1:d 
for less than b months dnd only about ZZ't h<ld 1•itt1er 1:0111µlet«d or l1a•i the 
opportunity of complr•tPing the 12-month study. Mnrr1 i-1\'lailcd inforrnatiM, 
1~hicl1 may not IH1 avJ.ilable for this study, would be reqt~ired to assess the 
rnagnituJc and ctfect of this bias. 

J. Sine~ only patients whose ulcers w1~re healect 1~itr1in 8 w0eks during t11e 
acu t1• ptlase nf this s tudv w1:re r>n tered i ntc the 111a i ntf?n;rnce pr:ase, these 
\i1'r;' vc•r·y S•!iective pcticnts. Ttwy tf'nded to he nnstly fctl~Hltic!ine 
responsive patients an<i to h.1v0 faster hf'alinq tirw. In fact, t\H' 
·;pons0r 1 s data indicated th.it about 81Y.~ cf these patients w~re healed nn 
fa111)tidinc in ttH' acutt> trial~ moreover, about 85Z, of tt~ese patients had 
th\1 ir ... ·tci~rs rwJlt~d within 4 1;eeks. 

4. S1:1• ovl'rall ·;um:n.ir·y at tlh• 1•nd for furU1l'r co11~111~11ts wiU1 regdrd to thµ 
d1~sig11 issue. 

In tern at i ona 1 Jur1de11a 1 lJ 1 c c_r:__:i.tudx_ 

Tilt? 01Ji2ctiv,, ot this study 1;as ti) co•:1µare the clin~cal cfficzicy and safety of 
3 doses (sJm(> as in the pn1cc:odinq acute study) ot fa1notidine to 11)0 mg/bid 
dusr~ of ranitidine in tl1e shl)rt-ti:rm trcJttnent of dCUte duodr:rdl ulcers and to 
deten11ine tlw clinical etlic.1cv ,rntJ sati~ty o1 2D inq/hs of Lmotidinc in t.111: 
lnn•J-tJ:rin iililint•:n;rncr: tn>,1t11H'11t •)t ,luodenal tilcer disr:as1•. Tilt• study desiqn 
1,ids si!l1iL1r t1' thr> pn1 cc 1 din<J r10J111 1 stic duod\?nal ulcei· stwjy 1',\Cept with 
r«1niti1in,, in plac0 0t plac0bo in tt1e acute phase. Snlilc pa·in dnd sympto1;i rJ,1t,J 
were available in the ti-inontt1 111aintena;1ce phase of tt1is study. Thr> .1pµr-oaci 1 

.1nd tt11' n1f~tl1011s of analysis .-1t:1·r~ <J•'111~rall1 the safllt' as those ernploy..::J i'l U1e 
pr••c1•di no study. 

·~; xtv-0i qnt i nv1•sti qators trnr'.l ni n1'tee11 l'.0'.ntri 1•s •nr'.)11 ect ,1 total ·!ll31 
p<itients in the il 1~ePks acutr? phase of the -;tudy. Of ttiese, <JJ9 Ii.id U1f'i1· 
ulcers n•0 alc-'1 durin9 U11: acute pt1ase and nnly t4S Hr:r•: r?nrollrct into ttw 
rnilinten;wce phase. Tlw results ot this stu,1y is discus-;r~d hPlow. 

S~nsor's Study Results - ----------· ---------

Acut1? Pl1ase 

During the acutr> phase of this study, 1031 p.1tiPnts 1u'rP ri- 1 "li?:•'d into fnllr 
trr~atmr~nt groups: fomotidine ·HJ 111g/hs, 20 1ng/bic1, 40 mg/t·i .. nr1 ~·ar'iti \in'' 
l 'iU mg/bid. These treat"1ent groups \o/1're CJCr.''"dl "'similar ·,,·~t:1 rPspec.t to 
various bnseline charilcti•ristics (P.CJ., s11n~·;111J, drinkinq, •'"': \ r•x;c.:,1t for- .:i. 

slight uncit>r representation nt fe111ales int~·', itti>r t,m qruup:. lhrrf' 1-i1 i~rl, 

Sl µrotocol violators and 46 dropouts \iho Wf .... <: 1H~1'.'"'~t'uted even~y 11:11ong the 
treat.nH:nt groups. Tne protocol vio'lators , .. ··,,, .:i:;,1.,,t fron t.i.0 "per 
protocol" etticacy analysis. Thi:> crude rotes ,111., ti..J ! 1 ,1.:iian- 1 ;.~1.:': f'Sti1Mte of 
ti1e cumulative lwalinq rat.1•s an• shO\m in vh.1,, ?.. .:11! i.'.t'l.ldr .. i.caling rates 
d\~monstrated that tarnotidine 4ll ;ng/bid was 51,y,;ticantl~· Si!it.: • .-,r to 
f,1rnotidine 40 my/Its at Weeks 2 an<! 4, famotidine at 2v 1"1/~):d 1'1'as 



sinnific11nt1y superior -::.o fJ.1notictinr: 40 mq/hs at \~eek 4. HoHeVt~r. no 
si(Jnifi,~ant differences \'f'cre ·kr.1t1nstrat0d a111011g ttH' treatment groups ;;t \~1'i~k 

8. At ttw end of tlw study, tiott1 40 1119/bid and 20 IT!g/bid were significantly 
hr>tt11 1· t:1an 40 mg/hs. 

1)vcral1, tile r1~sults sugg(~stri.1 th.H ta111otidinP at 40 rig/bid \~J'> significantly 
1:iur'•' etf,•,::iv1: t11an farnotid1nr> at 4ll mq/h·; early on; but this superiority iv.JS 

11nt maintaint>(l by Weck 8. Tile• s.1mt' l't'sult m<1y IJe observed of fa1notidine 
Zll 111r:;/birl and ranitidine lSO niq/bid relative to famotidinr 40 mg/he;. HOl'l'Ver, 
tl1eir· 11urnt1 ric<il superiority over t.11" latter (4D m~J/hs) di(1 not achieve 
stathtic<1l significance. Thr, diffl>n1 nce between famoticlir.e 40 mg/bid and 40 
nl'J/i''> rer:i<>ine11 crnsist<~nt across various levels of factors such as initiai 
u ic u s i ;: e , s mo k i n q , d r i n k i n g , nu 111h er of u 1 c er s and has e 1 i n e rl a y In i g ht pa i n 
1~hich SU'JiJt:StL•d Ml association 11ith ulcer healin~; rat•::s Tt1ese observed 
ditt.~n~nces were not evident witt1in indivi11ual investi<]ator or witt1in each 
~ountry. Indeed 1~ithin individtJdl in 11t1 sti9dtors 1hU1 at least 28 patients 
(o,il1 b such invesVrptors), no consist11 nt ditferences :wtween fa111otidi1H~ 40 
i1'.J/ll d and 4D mg/h~; 1vere obsr:rved; d s i qni ti cant di fferenl:e was observed only 
in th,• 11nol,,d .1.1ta sPt cnnsisting of inv(»ti 1Jators each v·ith f~::wer than 2B 
\"1ti,•nts. \.litr1in the ty,·o countri(~S w~t. 1 , the .ost nlll'1ber of patients (bc>rman, 
N=?U9 and Italy, N~245), there wnre no si'.]nif.cant differences amorg the 
tn~at1npr,t groups. 

\.Jith r·espect Lt! r!.Jy/niqt1t pain rt•lir•l and t1ntacid USP, all tn'dl1n2nt qroups 
rPiJOrti•d siqniticaqt pain rr 1 ductinn tro1n i)asc:linc anri ti~Pre \Jcr11 gencrillly '1n 
·~i1311ifica.nt dif1t1 r11 ncc [)(•t1;t>1'n tr•.',1t1111•nt ·11·nups ("-"'' Ti1hl0 9) •'Xcr~pt for a 
0
• i 1111 i t i r~ d 11 U 'f l n '"1 l' r Pli' ri i Ml ti rw t. n n i q h t p ,1 i 11 r f' 1 i P f , rn d a •; i '1 n i f i c a n t 1 y 
'Ji·:•atPr ;1roportion ot oatir>nts 1~·ith .111t,;1cid usa•Jl' durin'] the tirst week 
observed in the raniticii11e qroup (sec lab1t: lOJ. 

lh•· .vut0 pli.hf' iJf this study w,r> .1n .1ctiv1_• (r.rnitirtine)-cnntxollcd tri<11. 
lt11•rcfo1·P, qu(•stions C1Jnc1~rnin 1 1 \Jl1Pttl(!r th•1 olJsPrv1'1l 1HJtctJ1nc 1<ould havr• 
difter1•ii sirJnific,u.tly t:ni1.1 ttw uutcomP of J plac1~IHl gruup ti,1d •lnc lJ1~e11 

µresent and whett1er the ailsPnce of .1 pl accbo contro I 1mul d rf>sul t in d 

"pnsit~ve bias" naturally arisf'. l!o\;1·v~:r, 1ro111 l1v,1ilat.,Jc contru1lt1 d tri.il 
1·i:sults from the puDlis,1ed liter,:iture, the s 1irrnsor providr.:-d reasonable 
·1Y'1JU1111~nts wt1ich su(Jgr.:>stP.d U1at 1:1rnotidine wotild lik~'ly lw supt~rior to p1i!Ct'l>o 
had onP been present \see Vol. 1.47, section L: Special Rt~portl. 

lJ t U1 e ''.I.; 9 µ a ti c n ts I'>' ~1 o c 1 HP p 1 e t. 1 •' l t h • ~ a c u tr~ p h ii s" o t th P tr i a l w i th .i n 
1~ndoscopically vcrifier1 co1nplPtcly ht•i!h~d duodc~nal ulc('r. 645 were 
rP-r<indomized to t'ithi'r famotir1in<' ?U mq/hs or plac<'bo i tlw milintenance 
phase. l\ssessn1ent of clinical sy11pto1ns ~•erl' made at 1-1e·~ks 0, ·'l, 12 ilnd 24 
1;itl; t~ndo<;copies p0rformed at •~PPk<; C, 12 and 24. Endoscnpy may be perfonnl•d 
at tt10 discretion of the invrstiq,1tor <1t an unschedukd visit 1•h<~n a µaticnt 
r1•ported syrnptoms s1J<J1J1~stive of ulcf~r recl'rrence. Ttw two treatmr'nt groups 
wern generally similar with res~Pct to various baselin~ characteristics excrpt 
frw S1T1<ikin1J; the plac1>hn grouµ r1.1d slightly more smoking patients (p=0.014). 
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lJuodcnal ulcer relapse rate 1~as af)a1yze(1 tlH: silme >-10.y as \'/Js dont> in tn2 
preced1nq domestic study. rne crude rates and the life table rati~s 
{l\Jplan-Meier) for tll1~ three periods ctrc s110wn in Ta.tile 11. Fa1notidin•' 
?-ll m•J/hs group t•c.·~ signifi(:antly lu1~0r rn1apsc rates than the p1acr:bo group 
for all ti1rec periods (3u·;; vs 73i-i, for tt11~ 3rd period, p ,,. 0.01) 

Factors tounr1 tf) be re1atf•d to duod<'na1 ulcer rr'1arse in Uiis stu<iy inc1wied 
smokin'), 1_l1cer hist,Jt·y, duration of ulcer, onset age, nthP.r conditions in t~11? 
,1t:od(~num, week h1'alcd in t~w acuU~ study and antacid use. Hm~evcr, no 
signifi~ant treatment ny factor int0raction was found. Treatment differences 
~ere also tounJ to be consistent across investigators. 

T.1b1e 12 provid''" tht' distribution of rlay and nif)ht inin at basE>line anrl at 
uie end of the stw!y tor tlH: two treatint~nt groups (n~fer also to Medic;i1 
i"{evie\ver's fob1e •lu). At baseline, 80-90t of the p,1tients had no pl\in. This 
rdlects tlw f.:ict that th<~se µ,Hil?nt'.:' ulcers hari just c01'1p 1 e>tr~l_y healed a.t 
baseline. Hnwever, at tt1e end of thr> st:1·ly, the- pro~)(Jrtion of patit"nts with 
[Hin (da:1/ni0ht) in tl11' p1ac1>!w •Jrn11p 1v.1; significantly ~veater (p < 0.01) 
tnari th,lt observ0d in ti11: fa~10tidi11e yrnup. 

Ovt:ra11, the µnwo1·tion of pati•'nts 1 ... tto took ant.icid Uw;apy at any ti1n1~ 
1.iU!·ing Ui<' study '.vil':. sirJnitic.:int1y liitJlii>r in ttie plac1~bl' than in the 
:'ainotidine qrouµ (4'r:, vs JJ:,, p . O.Ol ). 

1. A111)n~1 ti10se µat i t1 nts \.,iho 1~i Lhdre1~ frc~~'l Liie L1·i al. th 1:>1·1• •~1•r1' more 1i'l acebo 
pa.tients (2G VS?) 1-1111) druppi-·d nut on account o'' th1>:"iipy' incrfectiVCnt'SS 
(Px.actly w11,1t rloes tilis 1n•',lf1 in a 111<1ir1terunc1~ trial'?) .rnd 111nr•2 famotidine 
µatients \41 vs 22) 1~t10 w1•re lost to fol1ow-up/other rr!a.sons. When thesP. 
·)aticnts Wf~rL' assil)n1.:d t111• s.1int> n•c11rrencP rates i:I'> ohs1>r\11'r1 for th·• 
r'r!spectiv1' U·'atr1rnt grn:Jps, si-:iilar results >'lere ohtiliiwd. 

'.7. As in UH' <ln1:1i 1 ':.tic •11aint(•n,lf1C1' trial, th1~ p.nit~llt<; onrl)llf'd in this 
111aintr'nance trial 1~er0 aLo mnstly fJinoLdine r"·'.;ponsive patiMts (7~~ ot 
th0se pati0nts w0re tr0at0d hy fJmctidin0 in the acut0 phJse) 1nd 80~ of 
t!H~lll had their ulcers tiealr•d i'l_i_t_h_i_~ 4 we•~ks durin'.1 th1~ dcutP. phase. 

3. tVf~n thougi1 68'~, of the:>•' p.1ti,•nts were enrnlled prior t,,i 19B1i, the bias 
(see n~viewer's co;i1nrnt (2) nn th1' rloinf'<;tic r.iaint!>nance u1dy) favorinri 
1ainotid1ne due to tl10 c11tott 11.it•' of Df'Crmber 27, ll1cH '.·1ould afrect tfH' 
3rr.1 period relaps0 rates in ttiis st11dy. 

4. lh 1> av,)ildbility of pain 1nd svrnptom r1ata in thi~ '.itwty oUJht t0 provide 
some useful i11fc,r1nation C•)nc.:rni:~cJ scheduled JnJ unsciieduleJ relapse rates 
·lnd 1~stimate ot U1e bias •1isc:u·.;s,,r1 in Co·n;wnt (J). Hmvcver, these data 
wr:re not readily avaiLrnln in tn•' '.>ub1nission. 
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The primary uii.ie;:tiv;~ ot this study w;is to d1>tennine thP efficacy .1nd s.1fr2t.y 
of famotidine 40 mg/hs in the sl1ort-tenri tr1~atn1•'nt of acute ')ac:tric ulc•.>r. 
fhis 1-1as an 8-'.vf•ek double-blind, r-Jndu11iZ•">d, 1nultic·~11tcr (44 inV(•stiga.t•>rS 
Ju·:)S', H countri0s) and pL1cc•bo-coritroll0d sttJ.Jy. P.1ti1:nt·> 1vith ,1 nri111ary 
di:>·inosis ot ctct·ive ~l<l'>tric ulc•?r iwt1vPen 0.5 ,'u1d 2.S c111 c'1nfinn1•d hv 
•'11<iflscnpv 1~1'r» e 1 i <li h l •' to 0nter thf' study subject to sornf' otlH•r cntrv 
c 1·i tcri a. /\sscssme11t of cl i ni cal sy1'lptoms and .:ndoscopi es werP perfon1H•d at 
w1~e~s 0, 4, 6 and 8. Pati1~nts whose ulcers l1a<l completely healed by tlie ti111" 
of ,my visit h("'C co!tsidcred to have completed th1~ study. Patients 1v1~n· 
ins~rncted to 1-.~cord d,11ly pain occutTcnces dnd Jntacid corsw11ption. 
Conco1~1tant tlit:rapirs, drlldc~id con'.".umption and dosage of test Jru~1 takPn 
du,·ing U1e stutly were rcl.or·dl~d by the inve~tigdtor at each visit. 

A tot.11 of 33fi patients e11t1'rt'd the study. fkt' 'iundred sixty-seven path•nts 
"l'?r•~ assignc~d the far:iotirlin•' 40 1:19/t1s tr••atnH~nt and l6li the placebo treat­
t:H~nt. Both trcat!'1c,1t groups 1vert' comparable at b<lselinr> with r(·spect to 
various pertinent baseline chJractcristics cxcrpt for drinking habit which was 
more prevalent among the placebo patients tt1an ar.mn~ tl11~ fa1notidine µatiPnts 
( S9'.~ vs 44~. p ·: 0.01). 

ilott1 tfw crude cumuL1tiv•• hPalin'] rJt••s :111d tlH' Kaplan-M1'iPr lifo-t.1hle 
(lstirn,1tr"~ of tt1i: \i;~alinq rat.rs ''''re si·Jnificant1v (r .. D.lll) 1Jrr>atl'r fqr U1•' 
\,1:l1C1tirlin1• cJi·ouµ U1an fnr ttl" pl,11:»ll1J ']i·oup .1t W<'•'ks <1, b 0111d il (for .;a 1nµlr•, 
at B 111:•~ks, <JU:, tor t;1n111tidine 'HJ 111q/t1s vs. S4:, tor placebo, p . 'J.\ll, se•' 
ti1ble 13). 

fh1: dat.1 sugq·~c.'1~d signif~cant relationship b•:tl'leer. c,lcer lwalinq and initial 
ulc1.>r si.:~ and untacid us•~. Ho1•l:ver, no si•1nific,1nt tredtrw:nt by factor ,1n11 
tn'a~PH'nt by iriv"stiqdlur inU~t·actions w»n' found; t11r· tn',1t1:1P11t dit!t'r•.:rk•'S 
1-it:r11 :jf'rwrally consi 0,t1~nt ,31;r0ss invi>sti<Jdtors ;rn<l v,1rious factor. 

111•~ two treatn1e11t yrouf.15 w1~t'<~ similar <lt bas1~line 1'1th :·esµect ro d,1y p.1i11 
wiU1 over 73:,, of p.1tients havinq 1110<\~~rate or sev1:r·1• pdin. Pat its from bntl1 
tn~atinent 1Jroups experienced signitic.rnt pain n•liet startin'..) ilt day l 
(p < 0.01) and continue to tlie end of the study. Ho111•ver, the d:tferc~nce in 
':tic: proportion of patients ..iiU1 p.1i11 r1,1id Jt .rny ti11w durin11 ti11' study 1i;1s 
onl} marginally different b1.:tl-Jecn tr•'atr:icnts (p=U.Ub}. However, th•' 
f,1:notidin1.: group l1ad a signit'icantly '>hnrt0r 1n1•<1i:rn ti~l<~ to pain relief (14 
days vs 35 days, p < O.lll). lfo significant treatment difference w.15 
observed in the relief of night µt1in. There 11ere siy11ifict1nt d1fferef'..:es 
(u , O.OS) bet1veen the treat111Pnt gniups durinq the first 11eek in Uk 
proportion of µ,1tients taking ,rntacid therapy ,ind iri the overdll 11H'Jn numl>er 
uf dJys oi antddJ therJµf (famutidine grouµ •vds sl10rter ~Y only a day). 

kevieHer's Corrnnents 

1t11> 11ietho<l of analysis fur this study app<:ared to be appropriat,._ r-·amotidini: 
1-ias superior to placcho ,1t. ti1c end of 8 1~eek" based on both th·: crude riit»s 



and the Kaplan-Meier lifr>-tal>le estimatt•s. ilecausc of the signi~icantly 
•JreJter proportion of placebo therap.,utic failures (p. CLOl), the 
K.1plan-Mt>icr esti1nc1tec; wr:n~ mor1~ pref~'tTabie. HOl'ieV•'r, based on tl1ese 
e;,tirnatPS, trw suprriority of L11notidin1' OV•'r placeb11 11as also siqnificant .1t 
W•'r'kS 4, li and 8 (p . 0.01 ). 

This,,,,, ,1n :·L.11'•'k, rr111ltic0nt•'r (32), dnulil••-blin<I, r.ndomiz1''1, q1'fanBtr>­
·~ontrolleii study conduct••r1 ilCCordin<J t11 Yaniann11cl1i fiharmact>IJtical cl). 's 
protocol. Jhe Study compilrt~d thr~ Pfficacy rHld Si'lfPty l)f lillllOtidin•~ 
20 mg/bid to that of grf;ffn,1tc l\JU rnq/tid in patirrts Hith endoscopically 
confinned sinqle gastric ulcer of circular or oval shape with at least 0.5 cm 
in rnajor axis ,it stage A1 or A? ui Sakita <ind Miwa's G-sta•Je 
cla<>sification (see lablP 14). One h1rnrlred ninr-ty-two p.iticnts ._,,~re 0ntered 
and assi•J1H:>11 at t«1n(iOfll to either ta:notir1inP ;.:u n1q/bid or •]efCtrnate 100 
11•J/tict. Clinical visitc; v;0re scht~rlLJlcd at wt~Pks 4 anrl 8. t:nd0scopi% \vere 
pertormed at these visits. 

lhP primc1ry ,•fticJ,.v rneasu··e 1•as tlw ctMulativc frcquc·ncics of eridoscoµically 
,,-infirmed ulc,•r h1~alin11 .1s defin0d lly st.1<JP S1 or Szot Sakit,i and Miwa's 
classification (see fablP 14) dt •"ach ti11w points (1vt:'•:k 4, Wt~ek Sand after 
'l'leck 8). A s1.1pportinJ f:J('JSUrt' ,.,1-:; ulc0r relatt'd pain'> 1•hid1 1;ere divided into 
pain att..:r meals, l)ain in a t«lSti11g st.ite, niullt pai:i ,1nd pain unrcL1tcd to 
1n1'als. Pain 1-1as rr1tt:d liy tl1e patients as to its de'.Jt't'P: none, 111ild, moderate 
Cirltl S>:'VPI'«'. 

fl1e crud•~ fie.i1inq rates and th1! Kaplan-Mt•i('r 1'sti;;i,1t1'S .in• displaypd in Table 
15. Tile fa111!)Lidint• 20 m11/bid uroup h,1d signitic,H·tly (p < lJ.01) greater 
l1t:alin'] ratt:s U1.1n ']darnclt•' lOU 110/tid qruup Jt all ti111t• points. rt1e 
observPd trt>atin• :1t c1itferr~nCf' 1vas generallv c11nsistPnt across vr1rious factor 
lev•.~ls. UJta did rwt permit the ·~xamin,1tion ot trcat111i>nt by invcstiriators 
in tl•r,1c ti on. 

'.)1ffµrisin.1ly, .1 lclr•J•' nu111ber ut µatients {4U:,-7LJ:,) l1arl qo p.iin ,it lJa;,1.'line. 
The prqportion ot pdtir~nts win1 pain n'lief d11rinrJ th•' study was nrit 
signif1cantly ditfcn'nt het~J(l1•n tht> two tre~t1111~nt !)ro11ps. Howf'V+'r, .1rnonq 
patients with moderate and severe pains at hasclinP, the fa1'1otidirw group 
.1pp1>,Jred to have sl10rter 1:1t•1ian tinw to pain relir-t. 

R•~vi ewer's Co1'1ments 

It ttw control, gPfarn,1ti>, is c•qui;alent to plac•'b 11, tlwn tlw result nf this 
stwty 1-111uld ;)rovidf' evid1'nce in support ot Uw pffici\cy clai10 tor fr1rnotidin·~·. 

d01-1ever, no informJtion 'tias provided in the sub11iission to substantiate tl1is 
assertion. It is not sufficient simply for the ~ponsor to consirler them to be 
~'quivalent. Uoi::s thr're •:exist information {w1~1l-conductPd trials in ,Japan or 
else1-1here) that convincingly dr:11onstrated their 0quiva1ence? (Gddrnate is a 
m,wketi~d drug in J.1pan, among 0ther countries, but nl>t in tl11~ lJnit1:(t States.) 
If not, then on account of the relatively low observed qefarnatc healing r~te 
of ~4~ at week 8 when compared to an A-week placebo he~lin!J rate cf 54i in the 
precci::ding trial Mid a 6-week healing rate of 501 in a U.S. µopulation 



-1 ll-

(ranitir1inf• tnal), OIW may qur:isti<V11¥hether ry;tarnilU: 111\g,1t <lCtlJil!1y be 
infl:rior to µlacebo (!Jf~tarn,1tf~. pl1c0bo). That is, does '.Jf'tarnatc .1ctua11y 
hinder ulc1.•r healinq'? lf tl1is \-11~1·1.: to h•" th•~ c.1s(>, thr>n nne c.1nnot c0nclwl0 
fron1 t:h~ f'(llation, gcf<1rnatP ·• fa1'10Uclin1~. that fainotictin0 is necPssarily 
super'ioi· to p1accbo; an11 th1' n><;ult of this st1Jdy would not ;)r' abl~ to provirlt• 
the necessctry suµµortivi~ eviJL'f'\ce lot· tht~ t:t'ficacy claim. 

Ovcra11 Concl1Jsion 

i. lhr' acute ptMse cf Ult~ do1~estic rluodenJl studiPS r11:nwnstratr~ri th,n 
famoticlir,(' Jt the do:,es ot ·'lll mg/t1s, 20 1119/bid and 4U ing/bi111-i•~rt' 

siynificai~tly l!lore effective th;rn placdio in the treatment of acute <1uod"nJ1 
u1cers. The results ot the acute phase of t11e ranitidine-controlled 
international stu<1y togt'tiler with the art,JUITil>nt'> ar1vanced by the sponsor 
µ1~0viJed supportive evir1cnce to tllc clai>11 that fa111otictini1 at Uwse dose-> 1.,it>re 
sllperior to placebo. 

?.. r>ecause essentially the s,c1111t: d!:Siyn (e,.,ceµt •:ndoscopics were schedu1ed at 
3 ,rnrJ () 1:iontr1s) ilS u::;ed by C:l.i"o in tht:ir ranitidine 1naintcnanc0 trial w.;ts 

:1plo 1(1 1d in the t1vo 1naintcn.1nc•1 studios h•:rc, the san11.' rl1:sign is~tH'S may 
1,,, raised h•''f'0 (Se11 tnnscript nt Mardi 1985, G.l. AdviscJry Comrn;tte•~ 
>li•etin!J). rt1at is, if famotictin.• :11•'r"lY r1!1i•:ves syl!lptnm<> ,1nd .1ccr:-l2rates 
tiealin<J 1vithout actually µr1'V•'ntinu n•currPnc1•s, then tinri»r tfw pn~s~~nt 
ili,:;iqn 1vith ·>cheduled r:ndos1:opies n 1 lativc•lv i:ifr•1 quent .rnd f<H' apart ,ma 
w·i th al 1 owc1nc1' for ur1Sd1<>dul \'d •'ni\n•;uip; fnr c.;usr·. 01w 1vou1 d expect to 
Oi)Sc'rVP f1::1.,.Pr tilu•rs in th" f.1:noti11ir11 1 tn•,1t1'd 1p·1i1ip. 1hPt't'fore, it s1~·~ins 
on•• still n•.'('ds to k1101~ i1011 11111ch nt th•' rilis11rv1•rl di fft'n:ncr in recurr<•ncc 
r,1 tr":; rnay tiri ,l t tri hut.Pd tn 
ilitt1~n:nc1~<. l>elW!'1'n tn•,Jt''l"'''', in »y111pto1:i relif'! .11111 1n l1'-'.1linij rc1t1"> .ind 
hr)11111uch 1rtdy act11ally h·• .ittt'ib1it•'d to diff,'rt'nces in r1'lapS•' rat•~s? 

;~itLout bcin'.] 11bl 1~ to obtain such esti·~at•'S, 0111: r·,1nnot rfr,1\'1 :1n 

11n.11nhi1JU•JUS inl-t'renu' with r1'sp•'1~t U t.h0 pr 1'VPntio11 cl:iirn hJsPri on tn•~ 
r't>'~ults ot Uh•se 111,lint1!nanr~1~ st,urlies. fJ"ll''t'theless, Dr. Lipi(:ky h<1s 
indic,1ted th-lt ,1 11.1inten.rnce clai111 '~ould still b1• 11i,.Jdc it th1~se i;twli"· 
t:in sucic:»ss!ully iJ.~1n1mst1«1l1' .1 si1111ific:.1nt tn',1t111Pnt r!iffen 1 nc(• in tioth 
:110 1)!JServ1 1 d propor·tions ut w1s.~r1i>1'.ldt:rl ,rnd scht:dulcd ulct.:>r r1>1.ipc;1:c; 
ii1irin'.] U11: first pt'riod (0-3 rn111ths;. niis is L1ased 011 tl11' t'PJ',onin'J iluL 
if these conditions were rnct, then a patient certain1y ••ould bcnt~tit tror1 
,1 1ii,1intenJnce trcat1rlt~nt b1:c,1usc :w i,wuld 12x,h2ricnc1~ J relief cf c;ymptoinc; 
,rn<l his ulcer'> woul<l heal t3ste>r. telkinu into c1rnsid(:rdtio;1 the relatively 
101.; safety risk associatr:1l with famotidinf' treJt1•H1 nt. 

J. necause of the ('11rly cutof:· dclte for Lloth U11? Jom1:stic an11 tt1P 
int1•rn,1tio11al nuintPnu.n1~1: st.idy, .i bia:> 1ni<Jllt iHVt~ Llt~C!l intr,1d11c.•d int 
tile i)bserv·~d recurrr:nc•' ra~1~s on d1:count of t:1c filct thilt ·nor(• place\Ji 1 
µatients with symµtomc1tic relapses 1-1ould have dJta av,1ilai)le by thP cutoff 
rJ,3t1' than f.:imotidin·~ p,1ti1'nts. t:or rlrn11estic study, this bias 111ay at't••c:i:. 
t\1e observe1i n 1 currence ratr:s t ·all threP pf'riods tiec.·111s•' .~hout ?~: nf 
tll•' p.Hii~nts had ::nroll0d for l•'S'> than G month<> <1nd only .1bout l>/?'t', h.1ri 
»itl11··r comµlr.~tf:d or hail ttH: opport1mity to complet<> the 12-r1ont!1 '>Uldy. 
hir the intt=>rnational study, this oias l!lainly affects tt10 0hr>"V1>d third 
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perio1! ( · (i months) 1·ecurr1~nc~· rates, b1•':ii1Jse only about S:, of U1e 
patients at ti1e t;11H' ot t11is NUA suil111ission l1,1d l'nrol1ed for less tt1an b 

nionLhs, whih~ c1os•: to /Ur, ot 'c.he prt.tients had either cornplt!ted or l1Jd th1' 
ripportunity to complete the 12-month study. 

/\n ,JC(lJr,1 t1' ,1SS('SSl1H'1lt Of Uli S bi as lvOUl d l'PqUi rt' Plore detail 1~d 
i nfurin,uion on syrnptoin 11ata which was not presr,nt in tl1e do "'stic study 
and 1vas not readily available in th<> submission for the intPrnational 
<:: tudy. 

Iri vi riv of tf1t' ,\ll<1Vl' COl'11'1Pl1ts, th1' sponsor i1.1s heen rcqu0·;t!'d by this 
n:"1e1ver to providr> tables ot rnl,1pse rat••s .H 3 .rnr! 6 months brokt.:>n r11)•vn 
b] scheduled vs. unschAd~:l erl Andoscopy. Thf' sponsor has al so been asked 
to mab:> an assess1111~nt of the effect of the bi as introduced by tile (~crl y 
c:1trJff rLltt• nn th•• rc::11rrenc•' r,1t<'s in the first ( 3 1nonths) and second 
(3-G 1nonths) µeriods for the donestic study. Of CL)urse such assessment 
Hnul r1 not h,1ve b1~co11H~ n1'cess1ry. if the spunsur :1d<l su!Jmi tt1~d their 
,inaly:;es based on the c011µl1•ted studies. 

C!°l!1',"qtv•ntlv, ill.S"d rm ~llt~ ,1vailal)lr~ ri,1Ll <1t r1anri. 0111~ 1;annot re w1111;nd d 

t'-1'1<J11ril 111aint1'n,1ncr> cL1i111 tor L1•1otirli1w at t.t1e pn~sPnt ti1nP. /\ 1:iorr• 
i,.tinit1v" ,:..1t•'l:11'11t P1c11\>1'1:1a•lt• att1'1- Ult' c,ponsnr has fH'OVid(~d the t1t)01Je 

... :•11· int.)1·:1,1tio11.il 'J•l'"\Ti. q]. ,.,- .~ridy shillwd th.it f<11n1itidiw• c1t ?U 1nq/bil1 
1~1s ·>1•1rnii•:,lllth ·c;1Ji"'r°i1"· t,. !'1, ... 1ln ·1t 4, h .rnd I' w»t>ks in h•'alin'] 
; . l ~ - ' ; '> + 

Ifft' ,J,qJ,j;)",(' r;.t.'r·1: 11! ,.,. 11'1.tl ·l;>i/1i11.t.1«lt.!'rl U1.it 1,1111otidine Wd'; 

'~ j 'Jl1 if l' ·lfl t l 'f ,tlp<T j rlr ':l ']I' f I frld t I'. :·I/I'll tfl<l'i<Jh thl' Sp0r1S<'t' COtlS i d'.-,i-'-''l 
·J''t.n-11.ti• L:i t"' '"!l11v1l ·:1: : • r:l 11 "hrl, tl1ic, ~~·:is nl}t suttici1.'nt •2·>pt>l:ially 
in vi1'w ·t Ult• r»·L1t1v·'l1 !"11 111',·1lir1•1 (1t.1'S .1ssrici<Jtr~r1 with qefarn.1t•' 
tr• ·t.'1C'!l: ·1·1· ·11''''1 '· till/•' •t<'ll .111·1:::t 1 "\ tri,1l(s) th.1t dnr:1ow;trJtC UH.' 
··q:;i·1a],•n1 ,· ·' :.n·n1t,-. ni 1;]1,-,•hr• ( ir1 1 ,l.ip.1n»s1' population?) and shrH.' 
*-htlt 1JPt.}t'r1. 1 • 1 ', t'• 1i i / jli \..J()t_'-,1, tli.-ttl 1

1
1! \1 1·r~1-). 

j)I' 

. ' ' 
i H't I lJ',•' ;- he ~· I <t w i n 
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ii/ i 11 "'' t_,, U1<· 111 •'V«llt illfl 1_ lr1i1q IL1c,prj on th•> d.1trl 

th~· ,h·~erved propqrt. i !)' 

r 1 ''·lt.i,,nt. populcir i i11 .1' 1 

'!n1·/PV1·r, ,J :1.11o>t.Pr1anc11 cl1in 11i.1y llt> 111.ld!' if 
11.,il·l'l'.' 1 .111' .l r.i•1nifi(«1rlt. t.rP,\t.l'lt'flt rjjjf0rPf1C<~ 

!Pl, " !1Jl, rj .rn,J ,: r':•dUl•'d iJlu•r t'l'l,1p~.1><; hdS·:>.J 

1'11>r-.-·fc"-"· in 11r·1·-.r· t' .,,. ,\,],-, ~'' '"l'••· I-hr-· "'·lint.'rL1n1·P 1·l,1in1 fnr f1 11nnU1',, ttH' 
sponsor ne••rls to pr1J1J 1 ,, .. tat; 1 »S "''·1 d'· .• ,-1 .. ,111¥ 1 n,1 ,Jnf1 1 Y'>"'> 11t ,.,,1 apse 1·r1L•:s ,, t 
\ 1:1d h '">''if', ·r·r1k<'fl r\rnn1 i''I , ·:, ·!11l:•d v .. Ji'\·-,, rl•'drJ\,.,\ 1'1ldfJSCl•py. 
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TABLE l 
Selected Characteristics of Treat~ent Groups at Uaseline 

(Uomestic Ouo1ena1 Ulcer Study - Acute Phase) 

CtlaractHistic 
·~---~-----·~---·-· 

Sex Male 
Fcrna l c 

S:1oking Yc>s 
tfo 

[;,·inkin•J Y1~s 

No 
Initial Ulcer '.)ize (c11) 
Number of Ulcers l 

2+ 

Utirc1ti on of Ulc•'1· (Years) 

Ulc~r History 

[soph.1,ltiS 

Cr,nr1ition 

0 
l 
2+ 

Y0t; 

tl {) 

40 1119/hs 

75 ( 7 8'%, ) 
12 ( ?.2':,) 

58 ( ti LJ\", ) 

3H ( 40·::,) 

lB (llJ;',) 
78 (81',t) 
0.86 

79 (82%) 
l j { 18'1,) 

31.9 

l. 7 

30 (31':,) 

2? { 2 \:,) 
44 (4ot) 

:J4 ( ?':):,) 

7? ( ls:,) 

Fa 1'10 ti d i n •' 
20 Mg/bid 40 m9/bid 

69 (78%) 81 ( 82'.t) 
20 Pnl 18 ( 18<.:;) 

':i? ( ':i 13':, } SCJ (60';;} 

31 ( 42'1,) 40 ( 40'!,) 

12 ( 13;,) 14 ( l 4'.b) 
77 ( 8/',t} 85 (86't) 
0. 91 0.88 

73 (82'.t) 88 ( 89'1.} 
1 G ( l !)':, } 11 (ll'L) 

40.b 35.8 

b. J 7.8 

4(' ( 4 7'1} 34 (34'1) 
l 9 l ?l 'X,) 24 ( 24'1) 
213 ( 31 'k) 41 (42'.t) 

?_7 \ Jo r, } 20 ( 20'!,) 
ti? (7ll:,) 7f"J (BO·;,) 

Pl accbo 

76 ( 76't} 
24 ( 24't) 

61 (Gl't} 
39 l 39J,) 

13 ( l 31. ) 
87 ( 8/'L) 
0.86 

82 ( 87'1,) 
l 3 ( 13%) 

39. 1 

6.7 

26 (26'.t) 
30 ( 3rn) 
44 (44%) 

33 ( 33':,) 
67 (67'1) 



Treatnent 

40 rn•i/t1s 

20 TO'J/bi r1 

40 rn9/bid 

Placebo 

T Al1U: 2 
Lrude and Kaplan-Mei~r l::.sti1nated Cumulative Healing Rates 

(lJome:,tic lJundenal U1cer· Study - Acute Phase) 
"Per Prtl' 1ico1" 

Type of Time 
Est i 1n.i te N Wee I.;. 2 

Crti<le (lg 28 (321)* 

K a p 1 a n - MP i , ' r 32',\* 
Dropout', 5 

----- - -···--· --- ·---------
C rw1 t' 

Kap1 ai :1-ttei er 
Llropou:.s 

- --- - ~~--~ 

Crude 

K ,1 p 1 a n - Me i e 1· 

lJropouts 

Cruclt' 

Kap1 d",-1'1Pi t'r 
lJrnpouts 

84 

113 

') i 

v ( 31:3'-t ) * 

38t* 
ll 

3? ( 34'r,) * 

34:," 
5 

1 i :, 
1 1 

of Endoscopy 
Week 4 

62 ( 70'1 i * 

72'1,* 
3 

56 ( 67'1:, )* 

70'1* 
') 
'-

70 ( 75'::',) * 

7qx,i.. 
5 

30 (31'.l',) 

Week 8 

74 (83'.t)* 

88%* 
l 

ti9 ( 82't )* 

89'.t* 
l 

76 (82%)* 

89'!.* 
0 

44 (45'1) 

551, 
4 

t:nd of Study 

75 (84':;)* 

90',!',* 
0 

69 ( 82'.t )* 

89'1* 
0 

------
77 (831-)* 

9\)'Z:, * 
0 

44 ( 45'.:',) 

--------------- ----- - - -------- - - --- ---- ----------~-·---

*All rates 1~ere signiticantly higher than the coresµonding placeo healing 
rat'!S (p '- U.O':i) 



l AllLl 3 
Frequency and Percent of Patients with Ulcer Healed 

~tratifierl by Selecterl Factors 
(Domestic Duodenal ~leer Study - Acute Phase) 

"t;er Protocol" 

U 1 cer ,~ i 7 e 
(c1n) 

Level 

D.5-0.9 
1.0-1.4 
l . b-2. 5 

Ul ccr His t0ry NonP 
Si n(Jl r' 
Multi pl;: 

[s.1pl1agus Normal 
Condition Abnormal 

Dr ink i n(J iJo 
Yes 

'.):;wk in'] 1Jo 
Y('.S 

tlo. of Ulu~rs 

40 mg/h5 

4':i/50 ( 9ll;;) 
22/28 ( 79!,) 

8 I 11 ( 73',r,, ) 

2b/29 ( 9():,) 
l enz 1 s2·;r, l 
31/38 (82'r,) 

Tr0a tmen t 
20 mg/bid 40 mg/biJ 

37/43 (86:;) 
18/26 ( 69t) 
14/15 (9J,:,) 

J4/4U (8'.i!,) 
Hi/lg (B4·:,) 
19/25 ( /f,X, l 

37 /48 (71':,) 
25/JO (8n,) 
14/15 (93;,) 

27/31 (8/i,) 
19/23 (8Jt) 
31/39 (80'1,} 

Pl acet)u 

29/54 (54•,) 
13/31 (4nl 

2/12 (11;,) 

14/~~s (' ·) 
l 5 / 2 9 ( ' ' :, ) 
l 5 I 4 3 ( 3 5 :, l 

56/67 (84~,) 47/57 (83!,) 62/76 (827,) 25/66 (3B.~) 
19/22 (86:,) 22/27 ({)2J,) 15/17 (88t) 19/3·1 (ol:,) 

59/71 UlJr,) SH/?'!. (BH',) 66/19 (840) 34/84 (41":,) 
1G;rn 1s9n 11112 (92'.r,) 11,114 l79·~i 10113 17nl 

JU/J4 (BH'..) 2'l/J3 (8137,) Jl/37 (841,) 19/Jd (50:',) 
4'..i/55 (13?''.) 40/'il (NH,) ,1-G/56 (B2~) 2S/59 (42:,) 

b4/74 (f1/:,) 5tJ/6() (tll'~,) 67/H2 (H?:,) 4D/H4 (48',) 
11 I 1 !> ( 7J !, ) l 3 I l '.) ( ~..; 7';, ) l U I l l ( g i:, l 4 / l 3 ( 31 :, ) 

.·~ 



U\ilLE 4 
U1y and Ni9l1t f1 ai11 Relief fer· the Treatment Groups at tlw [nd of Acute Phase 

:Domestic Duodenal Ulcer Studv - Acute Phase) 

Day Pain 

No. of Pa ti ·~rts 
with Pain Reli0f 

M(•di an TinH' ( d.l'fS) 
to P1in Relief 

iJigt1t Pain 

~fo . o I Pa t i en t s 
w i t11 I' ct i n I~ e 1 i et 

:.ie ii ;_j n r i :ne ( d ,w s l 
to l' a i n Re 1 i e 1 

"Per Protocol" 

40 rnq/hs 
( 3 <J) 

8G:,* 

11 * 

l O* 

r .1 mot i cl i n e 
20 mg/bid 

(B4) 

l 5 * 

7]'%,* 

l 5* 

0. 001) 

40 mg/bid 
(g3) 

Plac0t)0 
( 97) 

5JJ; 

54 

56:, 

52 



t·1e.rn 

Mean 

• • * 
' 

I i\l\ LL 'J 
Antacid C0:isuinpt i rm hy r r;>atment Groups 

(Domestic DuoJcnal lJl Ct>r Study - Acute Phase) 
i1 L'f~ t .. Protocol" 

r rea t111cn t ( N) Weck 1 ( N) Week 2 (N) Week 
----··----~-··--·--------

~Jo. of Antacid Tablets 
40 mq/ns (92) l. 7 •-.. (Ul) 1. 4** ( 56) 1. 0** 
20 m~~/il i cl (134) l. !) ( 80) , ""'** I. L ( 45} l . 0** 
40 11g/i•J(i ( 93) 1 • ~A;, ( (J4 ) 0.9** ( 51 ) 0.6** 
Pl accl.Ju ( f)8) ') ? 

£ • L ( 95) ?. l ( 70) l. 7 

--·- - ---- ---- -~--
Oays of Ant.ic i <1 Ttierapy 

40 1rig/hs {q;:>) 3.3 ( 87) ?..7** (56) 2.2u 
20 mci/hid (84) 3.S ( 80) 2.5** (45) l. 9** 
41) f'l!J/hi d ( (jj) ? . qu, ( B4) 2.0** ( 51 ) 1.3"'* 
Pl ac0tio ( ')(3) if • l (95) 3.b (70) 3.3 

~------- ------------- ·-~---~- ------~-··-

Signific.rntlv dift••rnnt frnn p1.1c11l10 p · U.U'i, p < 0.01 

4 ( N) Week 8 

( 21) l. 2 
( l 8) 0.7** 
( l 2) 0.3* 
( 37) l • 4 

( 21 ) 2.9 
( 18) l. 0** 
( l 2) 0.8** 
( 31) 2.8 



~· ABLl: I) 

';el•'Ctr>rl Cl1aracteristics ot Trf'ntlil1'nt Crnqps :it fl,1s0l irtP 
( lJ o 1np st i c Du 0 rit' n al U 1 c ,, r Study - M ;) 1 n tr' n. rn c e Phase ) 

f·a111•!ti din•' 

Cha~acteristic 

Age (Y1•Jrs) 
Mean 

i1a l es 

1 reat1'1ent During 
,'\cut,• Pt1as·· 

4il fllq/hs 
20 riqlhid 
4l) 1:1'.}/J id 
Pl rlCl'bO 

:,~ '"' k U ll r i n q \~ h i c h 
Ulc•:r H1>al•!rl in /\cut 0 Stu·1Y 

\h:•'k 2 

S11okin·) 
Yes 
iJ' ) 

Urinkin 1J 
y f) s 
rJo 

I n i ti a l LI l <. '' r S i z 1! 
i·lcan (crn) 

40 rng/hs 
( 54) 

14 (2G~.) 
4Ll (74:,) 

14 ( 2 ti") 
lli ( 31J :, ) 
1 5 ( 2B ~) 
8 ( l 7 :. ) 

29 ( ')4'.,) ·1 

;;u ( J 7 ;, ) ,. 
J ( '):) 

31 ( 5 7 :. ) t) 
;>3 { 4.3") 

' , ( ?;:·",) I { 

42 { 79 :, ) 

0.B2 

u SirJnificantly dittcrent tro111 placebo, p .iJ.Ul 

20 iniJ/hs 
( 5 7) 

·i 7 

l 5 ( 26 ~.) 
·~2 (l 4%,) 

lB ( 32'!',) 
lS (2b;,) 
1 t; ( zg·:,) 

7 ( l 2'i,) 

?ii { 46 r,) 
;2() (JS.\) 
11 ( 1 q:,) 

1l() (7LJ:.) 
11 ( JI)·~, ) 

a ( 14 ~') 
·l9 (nti~.) 

0.89 

J,b different frnrn plao~bo, p""U.U:-3, iFO.lU n'spectively 

F'l acPh 11 

(66) 

4J 

1 7 ( 2G:;) 
49 (74f,) 

11 ((b!',) 
1 2 (llH) 
22 ( 33t. I 
l 5 ( 23:.) 

25 ( 38';) 
31 (47,',) 
1 () ( 1 5 ;, ) 

•l2 ( f)4 •,) 

24 { J(J '.,) 

14 ( ;21 '.,) 
'i2 (79:,) 

l). ')2 



f Ml Lt i 
Uuod0nal Ulcer f{pl,1ps1' Rates by lr1>atr11ent; Groups 

(Llo1nestic Uuodt•nal Ulcr>r Stwly - Maintenance Pt1ase) 
"l'er f!rotoco 1" 

f-"aniotidine 
Time 40 mg/hs 2U mg/hs Placebo 

- ..• ------·------------- ---- - - - - ----- ·- ---··-------- ------------------

fie r i od l 
( DJyS 1 -42) 

l'eri od 2 
( l)WS 43-105) 

h:ri oc1 J 
(dJys lOu+) 

rlo. f{0],1psed 

No. Uropµod u11t 
10L1l nur:ilier 

Cwnul .ni VP 

!<, ~ l a p s 1• Ha t" 

l otJ l Numh1_'r 

Cu1nu 1 at i V•' 
Rel apse R.i Lt' 

l ota 1 rJ1Jmlit·1· 

C1J1nu 1 ati V1' l<»l aps1• 
l«i te 

() ( i);} 
8+ 

•l 'J 

en,** 

l (171,)** 

l 'i +-

41 

l ]'!,lei< 

3 ( l bJ, )<l 

1 tJ+ 

1 q 

30:, *"' 

l ( 2'1) 8 
5+ 11 + 

49 62 

2':,* l JI, 

8 (19.t)* 20 

8~ (J +-

43 43 

2\J':,** 531 

'l (l-:, )** 6 {_ 

25+ 11 + 

27 l 1 

26%** 7 ()':, 

* .... 

1 

signitic.intly ditf<'rl'nt tn111 pbccbo, p. U.05, p, 0.01 respecti'fely 
•litrPrt•nt frnr11 pL1cPll0, p=ll.UtJ 

( 13'!;) 

( 47't) 

( 35:,) 

c:1 1,-1r•J•' ntMlH>r •11 Uw·;p pati1'nts h.1r! h0Pn in th<' maint.0nanc1• phasr' for 
l1•ss than th1~ rr>riuii·ed lenqth of ti111f~ and are still continuing in th•• 
study. 



T r 1' ,J t nw n t 

11\HLL 8 
(xulit~ Jilli Ka.plan-M~iec lstimated CurnuLiLive HedllrHJ f<aLes 

( l11Ld'11atio11al Duu,Je11dl Ulu~r '::tudy - t1cute flh,JS1') 
"P~'r \>t'1Jtoco l 11 

l ypi: 11 t lime 11t Lndoscupy 
I c; ti rn,1 t t> N Week 4 Week 6 Week 8 

Lnd M 
Study 

l:1wl1' 240 nz ( 34'.t) 
34',t 

16 11 ( t1B'~) 
/Lt 

2 lU (fl.7'.t) 2 11 ( 313%) 

4ll ill<J/llid 

l '.:it) irliJ / t1 i (j 

r~ .ip l ,rn-~·11: i 1' 1· 

lJ t'llf)illJ ts 

C:t'!J\ltj 

r: ip 1 :in-i·11• i L't' 

Urupuuts 

i,r ti.!1• 

f; ', 1 I .n1-M»11· r· 

:11·11p1rnl·; 

l~t'ilil<' 

:-'. 1p 1 .111-M·· i ··1· 

U1·up1j<J l <; 

?47 

!% 

12 

ll,0 I ·; \J•Y) 
J·t \ -.JU.'Q 

J:n:. 
6 

1UlJ (44t)* 
i\ •1',t 

12 

% ( 3'l'k,) 
~ Cji;', 

I 

*' ·~i<Jriifi•-,111t]y h11 tt»t' th111 1\11 nir1/l1•;, p · (\.()', 

j 

1 y l ( / /'t) * 
/lJ'X, 

') 

::'Ul(HU:)1< 
(\ "i't 

l Hti ( 7 t'X·) 
11% 

I 
.) 

<);'% 93~ 

') ') r ~ 
t LLJ 

I) 

( ':!2%) 

-:n ( 92%) 
tJ /'.t 

l) 

? . ? ( LJU:t) 
q,1'\. 

Q 

2 31 ( 1JJX) ~ 
%% 
u 

2 31 ( 93·;;;) * 
98t+ 
u 

2?3 (9l'X.) 
LJ4% 
u 

+· '-; i q 1 1 i t i t ~ d t 1 t i y lH · t. t t: r L 11 I u l ,_1 l 1 u t. h c r · t r l l d t: Ill: 1 1 t 1 ~ i · u l ~ p ':, ., u · lJ • U ~ 



1 /',H LL q 

llav arid t;i'_Jht f',ti11 1(1,lit•f tm· th•~ lrwatrit:nt Groups at the E:n.J of Acut1' l'l1asn 
( lntcrndtinnal Duod<'nal Ulc1;r C,~11dy - Acute Phase) 

"Pr•r Pr0toco l" 

40 mg/ils 
~a 1110 ti r1 i n 0 

20 mg/bid 4U mg/bi ri 
------- -·-·-~-·-~- ·- -- ~ - -~-- -----··· --~-----~----------- --~·~ -------
Llay P<lin 

Nn ot f'aticrits 1~iU1 
r'ain Relief 

i'1r>Ji <11: Ii r1e (days) t11 
iJ ,j i t1 :~I' 1 l (' f 

Ni Jht 1-'di n 
No. of Patients with 

Pain Relict 

:1e·1i an Ti1111; (day-;) to 
Pai n I< c 1 i ct 

7.U ti. 0 t). lJ 

88'.t 

j. '.i 3.0*1>' J. U** 

"* siq11it'i::antly s,1orte1· tt1an ttlt' r.rnitidinP group, p < O.Ul 

Hanitirlinc 
150 1nq/bi d 

7.U 

82'L 

5.0 



lflllll~ 10 
l\nt<.lc i ,i l hc:1'<1py l>y fr••atrnPr1~ Grouo 

( lnt••J'nati•rn,\l l.h:>w'nJl lll'>:'t' <;turi\' - Acute flhc1s(~) 
"Per l'r0toco l" 

Mean llay of Antacid Th 0 rapy 
No . of Pa t i c n ts ( '(, ) 

I a •not i di 1w 
·iO 111J/!1r, 

4() rig/bid 

~an i ti cl i 11!..: 

1 'JI) ''HJ /ll id 

\4·~ck 
, \.icr:k 2 I 

. -- ··----- -·--------

:·~ . () l . 3 
1Ull/2L'l ( 41 ~') l;2/227 ( 28J,) 

l . b * * 0. 9** 
92/7.'..ill ( 3 l'f,) SU/239 (24t) 

1. ]A l . l * 
9<i /f~ ,,, q ( ·1 f) :, ) S8/237 (24%)* 

1. 6 
i l1 ! ?3 i' ( J '1 '~ ) 

\.iE:ck . 

0.8 
22/132 ( l 7':,) 

1.0 
24/140 (17%) 

o. 7 
19/113 ( 1 7'!'.) 

l. 2 
31/129 {221,) 

s i IJ n 1 ti c ,ifl t l y d i t fr rent t ro Ill r' .in i t. i rj i n" q l'O up , p , 0. 0 ') , p < 1) , 0 l 

Weck 8 

-· ---

U. I 
8/53 ( l 5:; ) 

0.2 
l I 41 ( 21,) 

0.5 
2/28 ( n,i 

0.7 
5/4C (13~) 



l /\flLF l l 
Curnulativr' Lluodenal Ulcer Rela1,se Rat.es by Treatment Grrwps 

( Intcrnation.~l llundenal Ulcf~r Sturly - MJintcnance Phase) 
"Per Protocol'' 

Ti 1!le 

Period 1 
( Days 1 -42) 

Period 2 
(Days 43-10S) 

Period 3 
( i.Jays 1 llG +) 

No. Rclaps0c1 

~Jo. Ll ro p p1'<1 <lll t: 

Tota 1 Numb 0 r 

Cumulative li.»1apsr~ 

No. Relaps1~d 

No. Uropped out 

To tu I rJ u1nli l' r 

t:u1·1ulativt' \{ !' 1 .1 [Vi f' 

No. Relapsed 

IJ1). Ur<1L>i>t' 11 out 

!otul ~ltll'1ti, r 

C1i1:1u 1 at iv•: iz l: 1 ,1 p s ,. 

Famotidine 20 

5 ( l. 9't) ** 

2G ( i o. o·:,) + 

26B 

\(ate 1 0" * * . _,,,, 

38 (16.0';,)** 

l 7 ( 1. 2'L) 

?37 

Ra tr> 17.6't** 

27 (14.8t}** 

r, (O.b:,) L 

' c1 ') I l.),· 

Rate 29. H't,** 

"'*significantly different tro111 placebo, p < 0.01 

mg/hs 

39 

33 

127 

l ,, ,_ 

31 

4 

Placebo 

( 12. n,) 

(lo. 8%)++ 

JOG 

12. 7':. 

( 54. 3:,) 

( 5. 1 't) 

234 

60.1 ·;, 

( 32. bI.) 

(4.3:,) 

gs 

n.1 ·~ 



Score 

Lla s e 1 i 11 e 
~·)fll~ 

Mild 
i~\}d1:1«1 ts 
'.)eve re 

1 /\!lLL l 2 
Distribution of ilJy ·ind Ni1it1t Pdin 

( lntern,1tional lJuodc~n.11 Ulc1•r· Study - MJintnance Phar,e) 
"f>e· Pt't)tnco l" 

llay Pain Night Pain 
Farnotidinc Placcho Famntidine Placcho 

(N=259) (Nc3!Jl) ( N=25<J) ( N-=301 ) 

211 ( 8l't,) ;: () '.i ( HH', l 21.H ( 8/':,) 28rJ ( ') 3 ', ) 
4S (17':,) Jij (11:,) 27 ( l OJ,) 1 8 ( b :. ) 

3 ( ')1¥ ' ') ( l t,} 3 ( 2'~) 3 ( 1 ~.' l L,n I L 

l) l) l) 0 

Lntl uf St11dy 
NorH~ 189 ( 7 3'.~ ) 109 (Jo:,) 21 7 ( 841,) 154 ( 51:;) 
Mi 1d 3g ( 1 5 :, ) bl ( 21 ;, ) 2b ( l 0 :, ) 49 ( 1 t] :, ) 
Mn,!1•r'd ti'. 27 ( l 0 ;, ) (l ') (2W,) 12 ( 5.,;,) 59 ( 20·:;) 
S'2Vl'fi,! 4 ( z:,) 43 ( l 5 ~.) 4 ( 21.) 39 (131) 

------------~--·--- -- - - - --- - - ~ - --·----- -----



freatment 

fAHLE 13 
Curnul.1tiv0 !~dstric Ulcer Healinq !~atl'S 

( lntcrndtiondl Gdstric Ulcer Study) 
"f,·~r 0 rotocoi" 

Week 4 Weck 6 Week 8 
End of 
Study 

fam1Jtidin1' llo. ik•aled 
'io 1:1g/h'> 

70 (471)** 97 (65~)** 120 (80~)** 120 (80%)** 

( tJ'=l ·19) tlo. Drop~wd out 

Pl iiCebo 
( !J=l 45) 

Kc1µlan-n0i;'r L.l. 
Es ti 111atc 

tln. llroprwil nut 

Kapl<H1-Mt>i"r L.T. 
C <;ti 11.1 t ,, 

l 1 

47',~, 

4S ( 31 i) 

l 6 

31 '~ 

?. 

G8:~ 

bl ( 4ti'1) 

lD 

49:; 

**Significantly gr»Hr'r tl1J.n 11li1c1"tJO, p · 0.01 

0 

sn 

78 (54~) co (55%) 

(J 0 '!, 



l 1\l\U:_ 14 
S.1lciL1 Jnd ~·1i1~a's Six-"itan" Cl.i';sification 

cit Uk ·~r Heil 1 i !11J 

Ai - Acute g,15tric 11lr:cr 11ith cfopth, exudate anr1 
cd0matous margins. No evidence of 
rpithelidl reqenerAtion at the ulcer margin. 

A? - S,u:if' as Ai btit with lr>ss r'r~cnl<l. Evict0nce 
1)f 1'pithclii1l r''<Jl'nt:ration can be seen ;it 
the> ulcrr m,Jrqin. 

111 - f\11 u1cc1 r r"maiw> hut is 50 to 65t; sma1lc1 

ti1<rn Ai 1~i th r"<Jcner,1 ti n<J 0pi the l i um 
0xtrnding into the ulcer base. 

fh - Futt1er eviJf'nce ot 1·t'':JL'rH..'ration with an 
n,wJatc 25 to 3J:, the diamet~r of A1. 

Si - C•)1:iplPte epitheli.1lL:.\tion 1iith reddenert 
lJ.lckground. 

S~ - Color of scar nm.1 indistin 1Juishablc fro111 
tt1Jt ot surrouridin<] r1:ic0sa. 

An ulcer was considt'red as hr~a1ed it ;t Ha·. in eitht:r stage S~ or Sz, and 
1inl1PJ 1 •:•l otl1crwi 50 
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~ t\llLL 1 ~ 
Cu111ulativ1 1 Gastric Ulcer H0Jlin<i Rates at Wr~eks 4 an<1 H 

(Japa1ws·~ Gastric U-lcer Stutly) 
"!Jer Protoco 111 

Treatment Week 4 iii eek 8 

Famotidin1' 2U mg/bid tfo. Hea 1 ed 1 9 ( 2 6 • 4 ·r, l * * 46 ( 63. 9':,) ** 
(tl=%) 

tlo. Dropped out s 

Kaplan-Meier LT 28.l't** 68. 6'tl<* 
Estimate~ 

G0fernate 100 1r11J/till tJo. Hea 11:d 3 ( 4.0't) 18 (24.0%) 
( 11=96) 

!~I). lfrqppect OIJt 19 ') ,_ 

Kaplan-Meier LT 4.81. 32. 5'1 
E-; ti nia t(' 

**significantly ']t·t>att'r tllan g1~farnate. p < O.Ul 

[n<j of 
Study 

54 (75.0't)** 

80.1%** 

2::: ( 30. 7'.t) 

0 

40.4'.t 
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~tJtist 1 al ,1,~vit~w and Evaluation 
--- (riJJe11du11jl 

NJA #: lY-46)'lDrug Clctss: lC 

Applicant: Men.~. Sharp & Ootw1e Flesearch Laoor·atories 

Name of t1rug: PEPCIO {F.Jmotidine) 40 rn9/hs 

Indication: 

For treatment of activl' duodcn.11 ulcers, gastric ulcers, the prophyL1ctic us;: 
in duodenal ulcer disease, and the treatment of pathological hypersecretory 
conditions suctl as Zollinger-Ellison Syndrome. 

Oocu:nents rcc:i vcd: 

Uocuments dated February 14, 1%0, f:ir'l.JViding a breal;down of the ulcer· relapse 
data in the U.S. and internatiorul du0denal ulcer rnahtenance studies by 
scheduled vs. unscheduled enJusc0µ1es uctst:d un the completed 12 111unth data, 
and one of two volu1nes dated i·1Clr-cil ·1, lYLlti, providing arguments slwwin9 that 
gcfarnate is su,.ierior to plact.:Lci. 

Ttie µrincipal hypothesis UL1t w;is t.icinJ tested in the duudenal µrcvention 
tr·ials is thc:it excessivt~ 110cl1Jt·11,1l i,pstr'ic c:icid S•~cr-etion is tl1e pr·irnary 
factor in the patnLJc)enesis of duudenJl ulcer. It was theorized tnat oy 
i11i1ibiting or contr·oJ 11ny the ,:;111Hrnt LJI nocturnal sastric acid St~cretiun wiU1 
fill~otidine, one would induce an untavorable condition for the normal 
dc:velop1nent of duodenal ulct~rs. i11 Ur(:: spo~1sor 1 s trials, µatierit~~ 1•hose 
ulcers had just healed in an acute trial were randomized to either a 
ta:;wtidine or a placeDO arm. They 1'/ere endoscoped at 3, 6, or 12 months or at 
unscheduled times at the discrdici11 of the investigator if th1.:y reported 
symptoms S':gge~tive of the presence of ulcers or for administrative reasons. 
rl a t i en ts t o u n d to ID v e an u l c er J t any of tt1 es e end o s cop i es were d i s co 11 t i 11 u e rJ 
from t!1e trial. The sponsor lloµed to demonstrate ulcer preventiofl by showing 
t11at tne cu1nulative propor·tion of pc1tie11ts with relapses at these ; . .irescl1,'dulc•d 
time points was significantly lower- u1i1ur19 the tamotidine treated patients than 
among the placebo treated patients. 

Under the sponsor's design, because scheduled endoscopies were relatively 
infrequent and far apart, an as;1nptomatic or rnildly symptomatic ulcer mc:iy l1ave 
recurred and r~healed before the next scheduled endoscopy and hence t:scaped 
detection. If an ulcer did recur, then it would be less likely to be observed 
under the fa.:notidine treatment tniln under the placebo treatment hecau:e it has 
oeen c..ler"!onstrated in the acute trials that farnotidine relieved s_;mptorns and 
healed ulcc.s faster than placebo lassuming, not unreasonably, tt1at the 
maintenance dose of 20 ... g/hs of f ainot id i ne is a 1 so a therapeutic dose). 
Tnerefore, in order to be ab~e to make the prevention claim, one needs to be 
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ablL~ to estim.:ite the amount of tt1e obser·ved tr,2at111ent difference in the 
curnulativ12 µniµortions of patients with relaµses at the presct1edulecj t:rnes Cdn 
actually be attributed to prevention. Since these trials did not provide the 
intonnation needed for sucti estimJtt.s, one cannot draw at the µr·esent time an 
unambiguous i nfere1~ce with respect to u 1 cer prevent i 011. 

2. ~Requirements for a Maintenance Clairn 

TrlL' content of this section reflects the c011clusio11 1ectchd in a recent 
discussion with Llr. Lipicky. without sufficient information to oe aole to 
definitively conclude that 1·arnotidine prevented duodenal ulcer n~currence, a 
111ai11ter,ar:ct: ciai1n can still be made only if it cJn be de,nonstratcd that 
111.:ii11tenancc therctµy was Lleneticid1 to U1e p.ltients with relatively 101~ safety 
risk. 

Wittlin the context of'thL current desiyn, d mainlt'n.lnce c1Jim can be made for 
famotiJine if these studies can succe::.sfully JelfJoristrate a si~111ificJnt 
treatment ditference in U1e observed proµurtiuns of boti1 Uie unscheduled 
(rnainlv s1~nploinatic) Jnd Lt1e sct1eduled ulc•::r r·ela11s•;s in the first period. 
Tne ra,1onale rur tnes-~-reyuirements is cts tulluws: 

M..:re1y 0:,senin'J a si,Jnifica11t tr12alrnent dittl'1·,•11ce in the proportion of 
unscneuul_J (,11cii11ly syinpt.01nctlic) relaf.,ses, but not in ttlt.> scheduled relapses 
is not sutficient to establish a illaintcnance claim, Li1.:cause such n:!sult may be 
obsent.>J fro1:1 cl Jr·ug tt1at sirnply relieves sy111µtoii1S but does not accelerate 
hea1irrg JnJ ~wev1~11l 1·,•cu1Tt'llLe. Thu:,, puttirl'.l ct pati1~11t un d maintenance 
tne1~<1µy wit~1 s~cn drug wuuld be unwise bec,1use ot the ;ittendant risks involved 
in not treati1q ,1n asyrnpturndl ic ulc . .:r. 011 t.he ott1er hc111J, 111er·t~ly ubservi11y a 
signiticart t1eal1ne11t difference in the proµ'Jrti,H1 of scheJult:!J re1apses but 
11 •J t i n t ~i e tm sch e d u I ..: d re l .:i p s l~ s i s r 1 o t s u t f i c i en t e i the r , because such res u 1 t 
111Jy oe anticip.;teJ ot a dru~ tnJt acct:lerates hea1in<j but does not relieve 
syrnptoins .rnd pt·event recurrence. For such Jru'o), one should just treat tt1e 
patient wrrer1 a11 ulcer is detected and maintcr1ance therc.µy should not De 
rt.'coinrnendc:d. w11ercas if both co1:ditions wen~ 1T1d, tl1en a patient certainly 
w1Juld benefit fro1;i a maintenance treatment. because he wou:.1 experience a 
relief ot syinpturns Jrid his ulcers would heal fJster. It is sufficient tJ 
sJ.tisfy these require1:1e11ts fur· lnt.: first period (0-3 montns) bt.:cause avaiL1Dle 
evidence su~gests tt1at 1 preponde!"ance of ttie observed relapses uccurred e:irly 
Juriny the tric:l (::il:t u1 fainot1dine relapses and 7l:t of µlacebo relapses fr·om 
J.S. Study ana 45X of fillnotidine relapses and 78% of placebo relapses from the 
lnternatiorial Study occurred i;1 tt1e first period) anJ becduse dropping out 
these re1apsers d•iring tt1e first pt!riod would rnake the treat111ent groups not 
quite cor~parable in the later periods (unless the first µeriod was relatively 
st1ort and not too tnany patients were dropped out, then UH: reljuire:nents may 
have to be satisfied for dt ledst.tne first two periods. ln any event, the 
results of the later periods Cdn always be used as supportive evidence). 

For the purpose of est ab 1 i s ti i!l g t 11 e ;11 d i n l c 11 Jn c e c 1 a i 111 , o 11 1 y the two 
µ1Jcet.io-contro11ed mainte110rtce studies 301 a11d 301C xill be discussed here. 
1he safety profile of ta,notid111e has tJeen discusst~d in tile medical review by 
Llr. 3acnracil. 
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!he U.S. Study (see TJble l) dt'rncinstrated thot famotidine patients had 
significantly lower µroµortion of unscheduled relapses (2.1% fo1· farnotidine 40 
rng/hs and 1.1% for fdmotidine 20 rnq/bid dur·ing the first 3 rnontils than the 
plJcebo patients (20.'.1%, p < U.001). Sirni~arly, the farnotidine patients 
also hJd a sigr1ificJntly lowt:r proportion of scheduled relapses (9.4% for 
farnotidine 40 rng/hs and 14.1% for famotidine 20 mg/bid) at J rnonU1s than the 
placebo patients (28.6%, p < 0.005, p <: 0.05). Hie same trend was 
observed for both the u n sch e du 1 e d and tt• 12 sch e du 1 e d re 1 apses du r i 11 ':) the second 
period (4 - 6 rn011tt1s) with stJtistical significance Jctlieved (p < 0.05) tor 
the unscheduled n:L1pses. Tt11' lrt!fld wJS evident in tht; third p1.:'.rioJ but 
failed to reach stat·isticJl siynificance. 

lhe International Study (see Table 2) demonstrated that during the first 3 
months, tamotidine patients had significantly fewer unscheduled relJpses 
(4.4%) thun placel.Jo µJtil'11ts (21.8%, p < 0.001) and also significantly fewer 
sct1eduled relapses \ 13.0%) thJ11 placebo pacients (51.3%, p < O.liOl). Hie 
same trer.d was obsen'ed tor· th: second period with statistical significance 
Jchieved at p <: 0.01 arid O.UJ tor the unscheduled and scheduled, 
respectively. Tilt' s,w1t: trt:nd WdS also evident in the U1ird period l.Jut failed 
to act1ie•e signitiu11c,, at ti1.; D.O~> lt.:vt.'l. 

Therefore, basr:>d on Ult..' t·t:sults of these two placeho-conlrolled studie'.:> and 
the safety pr~ofile tor· rarnotidi11t', a lllaintenance claim can be recommended tor 
fan10tidine 40 mg/hs in the \urhj tc•nn tn:at1nent of duodenal ulcer disease. 

B . 0 n U; e Gast r i c U l Ct..' r s 

1. Getarnate is a 111M~eled Jruy in clapan. Yet there is only ,;r1e (presu1.1ably 
Japanest:) trial comriai-in(_l (_Jt:L.1r11Jt\: to placebo. As shown in lable 3 provided 
by tr1e sponsor, this trial L.1ileu to dirferentiate between 9etarnate and 
placebo. 

2. As pointed out by Or·. l.iµic;..,y at tile Gastrointestinal Advisory Committee 
Meding (January 16, l':J8b), a rnM·: diJpropriat1: and direct question is wlieU1cr 
famotidine is superior to µLiceliu in a U.S. population. The argument provided 
Dy the sponsor to show U1at t,•1:iotidirie is equivalent to either cirnetidine or· 
rdnitidine is unsatisfactory. It wJs based on a comparison of different trial 
n:sults across diffen.:nt cuunlries. What. is needed is at least a 
demonstration via a randomized tr'ial of sufficient sample size that famotidine 
is equivalent to either cirnetidine or ranitidine in a U.S population. 
However, in view of the higher placebo ~ealing rate in thr U.S., it would be 
wise to conduct instead a placebo controlled triai ir1 the U.S. 

(~·.. ; ;' ,· /' 
-~1~i_( r'.t., ' /.,--. / 

{;eorge v<H. Chi, Ph.D. 
'Gr'oup 1 Leader (Acting) 
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Table 1 
J.S. Ducde~al Ulcer Maintenarce Study 

Treatrne:-it 

Farr;otidine 
40 mg/hs 

::r:-J '.:id i r.e 
0 mg/bid 

Place:o 

·O-s1ded p-value 
;i-square test 

Ulcer 
Ee lapse 

Ooserved 

Not observed 

Not Evaluatle 

Tcta: 

Obser-ved 

Not observed 

Not Evaluable 

Tota1 

Observed 

Not observed 

Not Eva1ua'.:11e 

To':a 1 

40 rng/hs vs. Placebo 
20 mg/tij vs. PlacebJ 

0-3 Months 
( 0. 3) 3 

2(2.JX) 8 ( 9.4'.t) 

9S 77 

9 , "":* 
lu 

1 '.I~ 
·'-'- ? ~' 

1 ( 1 '° : ~~I l ( "'t ~. 1 ~ .·.! I 

39 f7 

7 11 * 

97 29 

18 (20.5%) 13 (28.6%) 

7G 4S 

11 7* 
-

99 71] 

p <O. 001 p <0. 005 
p<0.001 p (0. 05 

ncluding patients whJ did not have scheduled endosco~jes 

1L,. 

?-6 M·:;nth~; 
( 3, 6 i 6 

~ ( r 2~) 
i '· ~ f 111.S'A) 

7J 6C 

4 2* 

IC 72 

l 1 . 4 ':', :; j ( 4. ~:t) 

lC 64 

i 3* 

72 70 

- (P 6'''1 b -'• "'' 4 (11.7'1:) 

38 30 

l 3* 

4:\ ~7 
v / 

r <'.J. os p <0. 1 Q 
p <0. 01 !)<0. 10 

6-12 Mc,nths 
(6, 12; :2 

2. £~) 2 ( 6.3%) 

-:,p 
..>v J: 

5 2* 

4~ 3~ 

I ( 2 ~ '!'. ! J ( 7. ('%) 

44 11 G 

6 C* 

:;. 1 43 

3 ( 13. 6~) 2 (10.5%) 

19 1 7 

1 er~ 

23 1 9 

------

p<O. 10 _.Id 

p<O. l:· P <0. 1J 



Tab1e ~ 

International Duodenal Ulcer vJirt~n~nce S:ud~ 

Tre3!:r.ent 

F asot id 1 ne 
20 mg/bid 

Placebo 

Two-sided p-value 
Chi-square test 

U1cer 
Relo.ne 

Observed 

Not observi::d 

Not Eva1uab1e 

Tot al 

Observed 

r;ot observed 
'· 

Not £va1ua~·le 

Total 

0-3 tfori t hs 
( 0. 3) 3 

--

14 ( 4.4't; 35 '13.:Yl'.) 

3:)1 2,' "'"' 

37 32* 

3;;~ ,L 30; 

"7:""1 (2) \W\ 
j \.J • ,_...f!:;J 

1 l ~ I. £::: '1\ :. fS" \ 
1 I ..,; \ ..J : • w!t;. I 

2s1 1 :"Cl . v. 

l2 -~T 
{j 

3r ~. 
'-'" 2S 1 

p <0. 001 [}<0.001 

*lnc1uding patients who did not have s:he~uled endoscopies 

"'i' 

3 - 5 ~fo n tr. s 
( 3. 6) 6 

·-

9 ( 3. }~) ~ 1 I l - ~%) j I I .J •-' 

236 193 

5 7"* 

2SQ 236 

------
1' ('1 E"'' "'""' I J • """) 25 (24.St) 

1 r -, U1 ' . I' 

- 4* 

i2~ 106 

p<0.005 pd).03 

6 - 1 2 ~ or,~ r s 
(6, 12) 12 

9 ( 6.fJX) 1 ~ { 3. 3~; 

141 i22 

8 '* I 

158 1~0 

~ ( 1' e·· .J <. ,to;i ,I 7 '~ ~~ s ~ 9~: 
33 "'-' 

d 1 * 

47 33 

p<O. 10 p <D. i c 



lJL>le 3 
Comp,ffison of GeL.1r11ull' tu PL1LelJu in J GJ•;tr·iL Ulcer TriJl 

(Jdµdn!) 

lh:.:i 1 ed Nut Ht;J led Tut al 

Gef Jrnale 

Pl.:.icebo 

·--------- --------------- ~----~~~----~-----~---~-

9 (391) 

5 (21%) 

,2 = l .84 
p ;>0. 15 

14 23 

24 



N t ! ·\ # : l ':l - 4 tJ ,f ! ilt- u g C 1 d s s : l C 

Name of ur·u_i: Pt:YClL) Uarnotiuine) ·hJ 111.1/hs 

I n ci i r ,; t i o 11 : 

For trr,1:mont or active duol1t'll,1l u1ct~r·s, QaStr'ic ulcer·s, tile µruµhylacti. u•,•.: 
in duode11j] 1Jlet-~r disease, and tnt' treatrnt,11t ot patt10logical hypersecretory 
conuitions sucri .is Zul:i11ser-Clliso11 Sy:ic!nrnie. 

Jocumcrts rerciv~d: 

Uocuments datt'u felit·uary 14, l'-li.lo, f.Jruvidiny a breaKdow:1 of the ulcer relapst" 
data in the U.S. a.nc.1 i1!terncttiur1al duod1·n.1l ulct!r nuir1tcnance studies by 
sctieduled vs. unscht.:duleJ end1Jscup1es uast:J u11 the completed 12 rnontn data, 
and one L 1 t two v·:·lu111es c1att:<I 1·1l11cl1 4, ISoG, pruviding arguments sl1owing U10t 
gi.:ta.111ate is su,_Jior to plact::bu. 

Ttie µrinci~al ny;_iuthesis tlL:it was being test._::d in the duoden.:Jl µrevt:11t.ion 
tri31S is that c:..c0ssive 11octu1·11Jl :1c,l1 iL ct~id '>ecretio11 i<, U10 µr·i1na1·1 
factor in the patnuyenesis ot duocJ, .,,1 1Jlcer. IL was U1eorized tt1at Dy 
i1111iDiti11g or co1:tr·olli:1y lhl~ ,1;11·Junt. o1 11ucturnal qi\stric acid secretion witt1 
tarnotidine, om~ would induce an untavorJt)lr.' condition for the normal 
, _:veloprnent ot duoot~11Jl ulcer:,. l11 t.i1f-; :;1:onsor's tri,11 ,, patients 1vhose 
ulcas r1ad ~ust h<.:'aled in an acute t1·icl were randumi;: d to either a 
ta:notidine or a !Jlac••uo arn1. TtH'i 1·1t:r·e endoscoped at 3, 6, or 12 months or al 
unscl1eduled ti1r1t~s at UH' discrdi'..111 of thl: invest~gato:-- if t11ey reported 
syr:iptorns suggec.tive ot tht- presence of ulcers or· for ad;ninistrativt~ r·easons. 
eat icnts found to huve an ulcer· 1t any ot ttH~·,c enJo·;copies were discont~nued 
tn.Jm the trial. Tt1e sµonsor l10µeo to dernon~trate ulcer prevt:ntion by shol'liWJ 
tnat tt1e cu111uljtive pruportion :Jf ;..ictti:.-11ts wiln relapses at these ;_irescl1eduli::d 
time µ01r:ts was significantly lower .. u:iong U1e farnotidine treated patients tnan 
a1nu119 the µlacebo tn:ated patients. 

Under tht~ sponsol''S design, because scheiJuled endoscoµies 1~ere relativt.:ly 
infrequent and far apart, an dSymµtoinatic ur· mildly symptomatic ulcer rnay have 
recurred and rehealed oefore the next scheduled endoscopy and hence escaped 
detection. lf an ulcer did . ecur, U1en it would be less likely to be observed 
under the famotidine treatment tnan under the placebo treatment because it r1as 
been dem'Jnstrated in ttF~ acute trials U1at tamotidine relieved '>yrnptoms and 
healed ulcers faster than pla.cebo lctssuming, not unreasonctbly, that trw 
maintenance dose of 20 mg/hs of famotiaine is also a therapeutic dosr ). 
1r1erefure, in oruer to L>e Jble to make the preventio11 clairn, one need::; to be 



able to estir11Jtc Uk J1:1uunt uf tt1e ubs •. rved tn:at111ent ditterence i11 the 
cumuL1tivP µropl)rtions ut patients wit'· :·elaµses at U1e pn:sct1eJuleJ times can 
actually be attributeJ to µn.:ventiun. Si11ce tl1ese trials did not provide the 
i nfonnat ion needelj for such est irnates, one cannot drJw at the present t irnt: ,111 
unambiywous inten.>111.l.' "'itt1 respect tc ulcer pn~ve11tiu11. 

T11e cunte11l oi this section rc1 lects Lht~ conclw;ion reJCl1eJ i11 a recent 
discussion l'lith tfr. Liµicky. ~itl1out sufficient intor•nJ.tion to be -:1ule to 
definitively cur~clude U1at L1rnotidine µri.:vvnted d~JOd':'.nal ulcer recurrence, a 
1naintenJ11Ce clo1r:1 Cdll still rn:; 1ilc1J.; only it it can be dernunstrated that. 
rn..i.i11tena11cl: tt1L'r'<1py wJ:, oenel icia.1 to tilt~ µ,!liL·nts with reli1tively 101~ safety 
risK. 

"'ithin U1e :ontext ot tt1e curt'l'nt desiqn, ,1 111aintel1J!ll:t:: cldi;n can be c1ade for 
fJr~otidin..: if these studies CJn successfully Jemo11stt·ate a Si'::Jnlficant 
tr ea trnent di t ft'r·e:; e in tt1e ooserveL1 pr·opor-l i uns ut L1c th thl' unschedu 1 ed 
\mainly syrnpto::iatic:) anci the scneduled ulcer n:1apses in thl~ first period. 
Tne rati(lflJ.le ror ti1ese-re4uin:111L'llts is .1s follows: 

r·1erel_y ot1serving a si~11iiica11t Lt·edlrnent JiffL'rence in the µroplldion of 
unsct1euu I ed 1,ill.J i 11 ls "'.l1:1p to::1.1 tic) r·e lapse'.::.. but 11ut in tile scl1i:d1J 1 ed re 1 apses 
is nut sutficit:nt to t'.staulish J ;nainten,rnce clai1:, uecaus1: suct1 rvsult may be 
ooser'ved frn1:1 J druj tnJt si;nµl.r r-elievt:s s1:11jJLu1ns but du:, not accel.->rate 
rieaiing and prevent rt.Ccu!'r,,11ce. 111u:,, µult.in~ J pJci~nt ur; a maintenance 
tnerap_y l'llti1 sum Jrnsi l'IOUll1 lJi.: u111"<iSt~ L:ectuSL' ot the .1ttcndant risks involvej 
in not treatiny Jn asy1;1µturnalic ulc.~r. ll11 till'. other· ilct11d, merely observiny a 
sig11iticar1t treat1ne11t d1t1er·e11c,; in ~tie prnport1011 uf scheduled relaµses but 
not i11 the unsch•.::duled relaµsi.;s is riot ·~utticil:l\t eitl1er, because suct1 result 
ma; oe anticipated ut a dr·u~ ti1al acceler~t~s healing out does not relieve 
symptoms and prevt.?nt recutTe11ce. rur s11cn dru9, one snould just treat tt1e 
patient v1hen an ulcer is deh:cted and rnJintL'.nance therapy slwuld not De 
tcco:n::':.:~~d'°ri. Wt1ereas if ooth concJit~ons were 111et, then a patient r.:.erta.inly 
l'/Ould benefit fl'01:1 "::i'1inter:ance tr.:at1nent Decau5e he wuuld experience a 
n::!ief of symµtorns and nis ulC·TS ..,,juld l1e.1l taster. It is su:fic~ent to 
satisfy tt1ese re4uire;:1ents for tne i irc:t oeriod (U-3 1;io,1tns) because avai laDle 
evidence suggests tndt a prepo11derance ot tii~' ol:served relapses occurred early 
dur'iny the trial (~l~ uf farnotidinc rt:laµses and ;:~~of placebo relapses from 
iJ.). Study and 4'~:t of farnotidine relapsPS and 78t of plac.::Do relapses from U1e 
l 11 tern at i on a l S 1• u d y occurred i n tt' '~ t i rs t pc r i o d ) and be c Ju s e cJ r or-pi n g out 
these relapsers during tt1e first µeriod "'·ould m.:>.~~e tt1e treatment groups not 
quite comµarable in the later periods (unless the first period was relatively 
stiort and not too many patients were drLipped out, then the requirements may 
have to be satisfied for .it least.tr1e first two periods. In any t:vent, the 
r e s u 1t::; o t the l a le r p e t' i o d s c a n a l w a y s o e u s e d a s s u p iJ o d i v e e v i d t? n c e ) . 

3. ~v Results in Support ot a Ma1nti::nance Claim 

FCJi' the p1Jrµose of establishiny tne ;naintenance claim, cnly ti1e two 
placebo-controlled 111cinle11anc.; stul1it:s 301 Jnd 30lC r11l I be Jiscus;;eJ ht:re. 
Ttic safety µrotile of fJ1notidir1t: llas been Jiscussed in lt1e medical ro::v1ew i)y 
Llr. Bactiraci1. 
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lt1e U.S. Study (Sl'e labh• l) Lk1;10nstralt'd that tamoticJine pJlit'nts had 
signiticantly lower µroportion uf unschec1t:1ed relapses (2.1% for farnutidine 40 
rng/hs and 1._1% tor: fa111ot.idinL' 2U mc~/bi~during t11e tir:>t 3m~ntlis U~an tile 
µl.:icebo patients ·1 /Ll.Jt, p < LJ.UUlJ. '.:i11111larly, the tamot1dine pat1e11ts 
also had a signitiLantly lowei· pruportion ot scheduled relapses (9.4% for 
famotidine 4U. 1 g/hs and 14.l:.t 1or tarnotidine 2Ll mg/bid) at 3 rnontlis than the 
placeho patients (2Ll.ll'..t, p ·• U.llLh, p 'U.05). The Sallie trend wJ.S 

observed to~ both HH' unsch('du1ri,1 Jr1'1 till' <Jheduled relapses during the second 
period (4 - 6 rnonths) with stdtistical si9r11ticance achieved (p < 0.05) tor 
the unsct1edu1ed n:laµses. The tr·>.>rJCJ wr1s evident in the third period but 
iJiled to n:dch statistic.J1 siy111ticancc. 

Ttic International Study (set: 1Jb1e ?) tJenH:nstrated that durit1'] the first 3 
months, famotidine oalil'nts had siljniticantly tewer unscheduled relapses 
( 4 . 4 % ) t h <i.n p 1 :;. c e b o p at i en ls \ 2 l. H't , p < 0. 0 0 1 ) and a I so s i g n i 1 i c ant l y fewer 
sche,1.il2d rt~lapses (13.0%) l11dn [Jlacebo p,1tients (:-)1.3%, p < O.UUl). The 
s0me tr-end was observed for· lhl' s1_,cond period with statistical signific.:rnce 
achieved :i. r < 0.01 ctnd U.03 ior the un~;cheduled and scheduled, 
respectively. foe saint: lr·t~nd wa·:> d]so evicJent in the third period but failed 
to act1ii:ive significar1ce ct the U.Lh lt•v1•l. 

Therefore, based c!fl the l't''>Ults ut th•'S2 two p1acebo-control1ed studies and 
tt1e s.3tety profil, tor fa111otiJi11i:, a maintt>nance claim can be reco1mnended tor 
f,'l.illOtidirit: 40 mq/r, i11 U11: Ion~ tt'r·111 trt•atrneril of duodenal ulcer disea·e. 

B. 

l. Getarnate is a marketed oruq in J11pan. Yet there is only one (presumably 
JJpc1nese) trial comparing ge!cff11ate to placebo. As shown in hb1e 3 provided 
by the sponsor, U1is tnal L1il..:d tu differentiate between ::ii->t.~.~. Jt:e and 
plJcebo. 

2. As µointcd out Dy Dr·. Lipic/..:y ,:Jt U1e Gastr1Jintestinal Advisory Com1nittee 
Meeting (Januacy 16, 1986), a 1;1or,~ cippropriate and direct question is wheth21· 
famotidine is superior to placebu in a U.S. population. The argument providerJ 
Dy the spon:;'.lr to show thu'. ta1notidi11e is t:quivalent to either cimetidine or 
rdnitidine is unsatisfactory. lt was based un a comparison of ditferent trial 
results across di1ft:!recit cuuntries. What is needed is at least a 
demonstration via a randomized trial of sufficient sample size that farnotid~no 
i ·.; c q u iv al e • to e i U1 er c i met i d i n 1; or ran i t i d i n e i n a U • S µop u l at i on • 
However, in eow of the higher placebo hea1ing rate in the U.S., it wou1d be 
wise to conduct instead a plJcebo controlled trial in the U.S. 

(. , /. . . ' 
-"""', t I / f ( . (, 
--~---:.L:::'._ - ~. 

~ /' -. ' 

.George 1
(. H. U1i, Ph.D. 

' Gr.cup I Leacier (Acting) 



cc: 
Uri 'l· 
Hf N ~ 11 0 
HfN-110/Dr. Lipic\.:y 
HtN-110/Dr. Bdcl1r:,:h 
HfN-344/lJr. Li~,ook 
Hf-N-713/lJr. Uuli•.:>Y 
H F N - 7 1 3 I Ll r • U1 i I 
Chron. 
F11e: OkU 1.3.2 NDA 
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Ur. Lhi/,34~Y~/pc1/nj~/U4/11/Bb/ffUb~8n 

Concur: Dr. Dubey 



Ta)le 1 
U.S. Duodenal Ulcer Maintenance StJdy 

Ulcer 0-3 M'Jnths 3-6 Mon':.hs 6-1 2 ~Jr,-:. , 
Treatment Relapse ( 0. 3 ;, 3 ( 3. 6 .i 6 ( 6. i 2) l ;; 

Famotidine Gbserved 2 ( 2. l % ) 8 ( 9.4%) 2 ( 2. 8'.t) 3 (11.;Y,l) l ( 2. 6l; ) 2 . 6 . 3:t ) 
40 mg/hs 

Not observerJ 95 77 70 6 :J 38 j= 

Not Evaiuab1e 9 i\J* a 2*' 5 2* 

--·--· --~---

Iota 1 l 06 q:; 76 -r l4 :; :. : 'J 

Fa'1lotidine Observej l ; 1.n) ~ ~ ~ 14. n :1 1 ( ! 4~ '1 3 I\ i~. SI l ( 2.2") 3 ( 7 • (J';t :1 I' . ' . .-, ,. 

20 mg/bi :J 
No~ observed 89 u 7 i] E,1 44 .. -

'· \, 

Not Evaluable 7 l l ... 1 3" 6 C'* 

--

Total 97 89 -) 7G 51 t. ~ I'- • v 

-------~--------

Placeb0 Observed 18 (20.5%) 18 (28.6%) 6 ( 13, 6%) 4 ( 11. 7%) 3 ( 13. 6%) 2 (10.~~) 

~\ot observed 70 • c, 
"~ 38 3C 19 l 7 

Not Evaluable 11 7* 1 3* ! I~· 

T0ta.I ':l9 7C 45 ') -_,I - < c_, 19 

J-sided p-value 40 mg/hs vs. Pl aceb:J p <O. JO l p<O.G05 p<0.05 p<0.12 p <IJ. l '~; p .. <. i 1J 
i-square test 20 mg/bid vs. Pl3~ebo \)<1.001 p <0. OS p <0. 01 p .-: iJ. 1 ~ ;.hCJ. lJ r, < l 1 ,-, 

f·' ~. 

1cluding patients who did not h3~e scheduled e~dcs:J~les 

ll 



Treatment 

F a'11ot id i r.e 
20 mg/bid 

Placebo 

rwo-sided p-value 
:hi-square test 

Ulcer 
Relapse 

Observed 

Not observe 11 

Not Evaluable 

Tot cl 

Observed 

Not observed .. 
Not Evaluable 

Tot a 1 

Table 2 
Interndtion3l Duodenal Ulcer Maintenance StudJ 

0-3 Month-:. 3-6 fJ .:,;n ~ h s 
( 0. 3) 3 ·, 3' f;) 6 

·------·-· 

1.: ( 4. 4%) 3 5 ( I J. ift) g ( 1. 7'{) '..1 •,: 13. S%, 

301 2 34 236 198 

37 32* 5 '* I 

3 ~.., 
JC 3C1 250 2~5 

----------
7 ,..\ ',..., 1 o~ \ 
IV \(_I•~'"/ 115 ( 5' . ~%) 14 (11.6'( 2 5 I, 24. ~~) 

2 s l 109 10 7 77 

42 27* J 4* 

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

353 251 124 106 

p<0.001 p <0. 001 p<D.DDS pr0.03 

•Includin9 patients who did not hJve scnedul 0 d endoscopies 

11~1". 

6-12 Mor. t r1s 
( E, 12) ~ ?. 

9 ( &.C!l) ~ 1 ( ,:; . :'.~) 

141 1 - --:.t. 

8 7* 
I 

155 1 4 = 

5 { l ~ .. 61 1 7 ;~1:,.9~) 

3,;; J 3D 

4 1 t 

47 - " 

p<O. IQ ~ <'j. l 0 



l 

labk 3 
Cuinpgison ot G1__'fJrnJtt' to fllJCL'bo in ,1 G.:istric Ulcer hiJl 

(JapJn?) 

Not Healed 

Get a mate 14 

flJacebo l y 

23 

24 

·--------·---

.._2 = l.t34 
p >0. 15 



IMAGE EVALUATION 
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QC{ \ 5 936 

l'lerck Sharp a Dolllle Researc' Laboratories 
01,111011 of "•rct a ea. 
Attent10111 Gerard D. Picot. Ptl.D. 
West Po1ftt • PA l 9t86 

Dear Dr. ?1cotz 

Please reftr to your June 24. 1985 new drug applfcatfon subalttted undtr 
sectton SOS(b)(l) of the Federal Food, Dru9, and Cosmettc ~t for Pepctd 
(fa110ttdfne) Tablets. 

Ve a 1 se acknowl edg4t recet pt of 10•r 1111endlnent1 dated October 3 and 7 • 1981. 

We h~•• COllPltted tht revtew of thts appltc1tton 1nd ha•e concluded that 
1dequ1te 1nfort11atfo1t has been prestnted to demonstrate that the drug 1s safe 
a,d effectt•• for ust as reco ... ndtd i11 the ftnal prfnted labeltng sublllttted 
on October 7, 1986. Accord1ng11, the app11catfon ts 1ppr0Yed. 

'1east subll1t one 1111rktt packa9:t of the drug when tt ts aYatlable. 

Wt r .. tnd you that you 11Ust COt"piy wtth the requfretnents for 111 approved NDA 
set forth under 21 CFR 314.80 and 314.81. 

If yoa have 1n1 4"1•Sttons, pltase cont.eta 

cc: 
Or1g1na1 NDA 

lHF.ll-110 
HFN-11 O/C30 
HFN-83 
HFN-100/Dr. Temple 

fts. C01tst.1nce Burner Henr1 
Consu .. r Safety Off1cer 
(301) 443-4730 

S1ncere11 yours. 

HFN-232 (wtth labeling) 
HFN-110/CHenry/10/9/86;10/10/86;10/10/81 
sb/10/10/86;10/10/86;10/14/86;10/14/86/ ~-•ft Temple. M.D. 
R/D: ""°rgenstern/10/10/81 lre~tor 

RLtpfcky/10/10/86;10/14/86 Offtce of Drug Research and Rey1ew 
PDtslaur1ers/10/l0/86 CIRt•~ for Drugs and Btologtcs 
WBachrach/10/10/86 
RWolters/10/10/86;10/14/8& 

APPROVAL 

I 
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BEST POS~f BlE COPY 

. \:re: ~:h~·rp 
/,t tc11t1 Vil: 
f'iv1~ Lrn of 
t. ;_~:; t P<ii rn; , 

ul•I !.:\lh:il: ht.!S~iir.:\1 L .. t •• ·,rutor1~s 
l:1rJrJ Picot, t'li,[J, 
: ~·rel: anc1 Cu,, !11c, 
r,1 191\tC: 

SEP 3 0 l'J86 

f'l r.,-:;.; r.:f(·r to yCJur ,iurw :.,1, 1 C"~J!i n1JH drt•!J <1ppl fciltiori ~ubr.11 ttL!~ unrli:r 
~t:ctiorr fOS(li)(l) of tho fcdr~rul rood, Dru9, c1tH.! Cc1!;1;·,Ht1c J!.ct for l'c:pci.\ 
l. ,, .. ' ... t 1 •I I f1 (' ) ··1· • h l 1•· t , . ...... 1 .......... , . 4'• 

• 
I 1 ·.' .• l'.;L) .1c!.1111 . .'lc--f•Jt' r..:c.!IJ>t of your ,11:1"nd111unt~ d11tcd /\U•JIJ~t r., •:"i:t1.:•11>u· JO 

(t•i11), i',l.tC1l11·r l!, ,111d :·~. fluv\!r:rh"r 7, l~, 1111111.r ; .. :'i ll1:c1·1.1l11:r 1:;, 11; J111; ::r, 
l•''.''; ,1.11111 .. q: •:, 11;, 14 111111 lf.~ 1'11lon1.i1·y 111111111 i'l\1 '1111rr:h ~. ]!'. (t\m) .... r\ :J; 
i•prll :1, ~· .11111 ;•1; tray I itlld ~·;·1 /\IJ\jU\l 71 1111J $t:µlu111l1ur :11, l'.1111', 

'"' l• .. V" ,;,111 11L·t1d tl11· r1•vl1111 ol thl:. ,q1plll.utlo11 ,,~ ~ttl1111rt .. ·d 1/!llr 1.'r.ill 
1J:11·lf11'.i• l1·f111·u llill 11pf'lh.1tllu1111111y h4111pprovuil, hu11uv1:r, 11. 11111 1,~ 
:11·c..:.~1 .. ll'.)' 1111' \llll tu ~ll\•1111 1111,i) jll'lnlud lt1l1\1111111 fOI' tl11: rlfl:'J• rJ1c: ].) 1 .~11111; 
~i1uulJ l>li ''in:>htL!llt. 111lti 1111 1 crrnt~11l of ti111 1:fi\;IO~cll ra.irl:l'•.l up Jr.:;ft ;;r.d 
~!1uuld u.,1,:n:s~ ti,..: fullllld'"~ h~uc: 'fl11: der.rl.'!a~ .. · 1n Jr1ir1 c11:.,r.:i11c:1; iimi 
in.:.1·~.is1:d lr.il f-11 l'c 111tri d1H,;r1h1si;rl r1~11111 function !:; 1mll-Jocu1;1u.t1.:d, Y[,,ur 
.Jc1s,1~w r~c.:i111:.1l!tHi·1tlm1 i~ til ;.i·lju~t for thh by 111cru1~1n'J ti...: r!os1n:; iilt1;rn11 
ta 3G-4ll huurs. It 1l> nut ubv1ou~ th.At th1r. 1s thQ \,el>t µc.s!.IL1e rc~pon:;-:, 
i,£:,, t:•l' on.: th.it 11ould br•:;t n.otct1 th1: effect of 11 40 WJ II~ uu:;;.- in nr,r;1t;l-;, 
1,L:,, r. ''osc r1·<1ai:tim1 tu ;!lJ mo would <;l&o b1.1 11os~11;11.:. Plc:u~u 1•xa11:!r11' th«~•: 
,;lt.:r11.lt 1v.:~. :;·fr,ul.it:1nu U11:111 a~ 11uc11~:.11r.xl anJ r111:on~l1h:r llr1• ,10~111r; 
r.·cu1:r1 .. 11<l..ilhl11, It' arh.JitlonLll 1ntc.iri11At.lo1 rul~t1n(; to tl1·1 ~nft:tY ur 
l!i'f~i:t1vr.!11i:'l\ at tlii:; .iru·; ~it'CVl!it:S ov.i1li1blc hr:torc ;1u r·ccc1vi' tt1c tinid 
pr111t.-d l.iti1 l l11•;, 1·i:v1:.1ur ul' tlto1, l.11io1111u mdj' IHl r1.1iulr1·ll, 

------------· - ---· 



I 

I 

' ' • 

·--

11 . 

. J 

BE ST POSS/Bl[ corr 

Utvh1un of nruu AJvvrth1nu ind l.abcil 1110 1 llfll-?40 
Roum 1 OU-04 
~600 f1~h~r• l111e 
Hoclv111~, HarylonJ Z0657 

Plt:i:u: svbl~lt all 11r1111nu1J 11U1t1r11l1 1n drift. or mo,k-up fur1n, nut f11rcil 
11rint. f,l)u, pl11;n1 llo 11ut uu1 form l'll•ZZ!il ''" thh :iu~1111ra11m1 thfli 1r,rvi 1s 
fur ruut1no 11i;u, not 11ropu11ull ~14tar1a11. 

Ph:ai;v sulim1t t11rlv~ copt~• uf th• pr1nt1d 11bvl1 ond othor lob1111110 :01.ivi:n of 
whf'h orQ 1nJlv11lu1lly rnourrtud on hw1vy w11vht papor or ¥1m1lar m1t~r11al. 

llfthfn 10 d~yi. oftt1r tho dotu uf thf11 lc.t.tnr, you ire r(:qu1r&:d to 11mund tt:P. 
appl1c11t1on, nuttfy us of j•uur Int.ant to f11t u1 01111:1111.h11un~.> or follu11 u1H~ of 
,your ath~r opttons under 21 CFR 314.110. In tho ohsence of iurh iu;tton fOA 
lilllY t1ak11 11ctfo11 t.o w1thdraw thu 1pp11coat1on. 

Thw drug llltlY not he lttgally 1111rkotctd unt11 you h11ve bean not1f1ed 1n wrft1n1J 
that th61 app11cr1tfon 11 11pprov11d. 

Should you hAVt: 4ny quoatfons, ple1Gg c1>nt1ctr 

th1. Cunit•11c11 ~urnur Henry 
Cu111u1~1tr S1 f11ty Of ff cor 
Teh1phont1 r ( 301) 443-4730 

S hu:1r1 l y youri;, 

llob1rt T111npl t, 11. u. 
01 rector 
Off'1c:o of Prug ll11i;oilrch 1111d kcv1ew 
Cuntor for Drugi a11d ~fol~gtc• 

-

( 
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cc: 
Or1 !! f n1J l NOA 

:~~=n~,e?o 
HFN-240 (wfth draft labc11ng) 
llFN-83 
Hfh-100/Dr. Temple 
HFNMllO/THassall/5/20/86;5/28/86;5/29/86;7/2~/66 
sb/5/27/86;5/28/86;7/28/86;9/25/86/3639s 
R/D: Rlfpfcky/5/30/86a7/28/ll6 

CResnick/5/29/86 
RWolter'i/fi/9/86;7/29/116 
WD1chr1ch/6/!1/86, 7 /JO/IJti 
NMorgc11itorn/6/9/tltii7/30/llC> 
GJohn,on for CAR/7/ZU/60 
VGlocklfn/fl/1/U~ 
CKumkumfan/U/&/ffb 

APPROVAULE 

FOR FOI PURPOS[S - DELC:Tl l'AHAGl~l\PllS 4, ti ANO 6. 
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DIVISION OF CARDIO-RENAl DRUG PRODUCTS 

NDA 19-462 Pepcid (famotidine) 

ORIGINAL SU&OSSION CD&B RECEIPT DATE: 6/24/85 

Pharmacology Review 
(Original Su111111ry) 

1. N1111e of Drug: Pepcid (famotidine) or N<-208 

2. Category: Histamine H2 receptor antagonist 

3. Chemical Structure: 

Famotidine 

4. Composition and Dosage Form: 

August 26, 1985 
Merck ~harpe & Dohme 

mg/per tablet 
Famot1d1ne ••••••••••••••••••••••••• w••• 20 or 40 
plus inactive ingredients 

5. Indications: Short-tenn treatment of active duodenal and gastric ulcers, 
'fong-ten11 prevention of duodenal ul(.er recurrer.cc, and long-tenn 
management of pathologir.al hypersecretory condit1ons such as Z-E Syndrome. 

6. Dosage: Reconnended adult dose is 40mg at bedtime for acute duodenal or 
gastric ulcer. The 111aintenance dose to prevent ulcer recurrence is 20mg 
at bedtime. For Z-E the dose is usually 20mg q.1.d. but could range up to 
160mg q.1.d. In patients with renal 1nsufffciency, dosing may be every 
other da,y for whatever ·'. ndication. 

I 
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7. IND UNDER WHICH CLINICAL STUDIES CONDUCTED: 

8. Submitted Preclinical Data: These studies were largely conducted either 
by Yamanouchf Phann. of Japan (Y) or Merck Sharpe & Dollne (MSDi. Many of 
these studies were reviewed in the past f n conjunction with IND 18,888. 
The following SUlllllarfzes preclinical data that have not been previously 
reviewed. For the sake of b,·evfty, the letters F, C, and Rare used for 
Famotidine, Cimetfdine, and Ranf tfdine respectively. 

A) Acute Toxfci;r: 

Doss: 

Four dogs treated at separate times wit~ single oral doses ranging 
from 10 to 2000mg/kg showed no adverse effects (clinical, ECG, serum 
biochem, bod,y weight, hematology, urinalysis). When the same dogs 
were subsequently tested for lS consecutive days with 1000mg/kg/day, 
they exhibited only s 1 f ght wef ght 1 oss and necropsy war; nonnal , 

Another set of dogs were tested acutely i. v. wfth a 2 or 31 
fonnulation containing saline and L-Aspartic acid at doses ranging 
from 10 to 300 mg/kg injected at the rate of 10 ml/minute. No deaths 
occurred up to 200 mg/kg but one died at 300 mg/kg of unknown cause. 
The dose of 10 1119/kg i.v. caused no clinical reactions, but 30 I 100 
mg/kg elicited emesis in 1/4 & 4/4 respectively. Clinical reactions 
at 200 mg/kg & higher were emesis, weakness, defecation, lacrimat1on, 
and sometimes conjunctival injection, inactivity, & prone posture at 
300 mg/kg. Slight tachycardia occurred at 300 1119/kg, glucosuria & 
proteinuria at 100, 200, and 300 mg/kg, prominent GOT I GPT at 200 
ard 300 mg/kg, & hypokalemfa at 300 mg/kg. Gross & microscopic exam 
were reportedly nonnal. 

Rats: The injectable fonnulation of F when tested for acute i.~. 
toxicity in mice after exposure to conditions of degradation (2 
months at 600C) displayed an LD:;D (410 mg/kg) which was comparable 
to undegraded material {306-438 mg/kg). 

Six analogues of F which are either byproducts of synthesis or 
product: of degradation were tested for acute toxicity. All showed 
either lo~ toxicity or toxicity comparable to F except for one (A-4) 
It showet• t.'n LOSO of only 113 mg/kg and 22S mg/kg orally in mice and 
rats 1.nd an 1.050 i.v. of 22 mg/kg and 18 mg/kg in same. However when 
a mil<ture tif F and all of the 6 analogues, each analogue at a cone S 
ti;nes the ~xpected, the oral LOSO of this mixture f n mfce was the 
same as nonnally 111tnufactured material, i.e. 8000 11(/kg. A-4, 
which fs a byproduct fn the synthesis of MK-208, was nephrotoxfc fn 
rats treated acutely p.o • 

• 
i 
I 
I 

• 
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8. Subacute Toxicity: 

Rats In 1n i.v. study conducted by Huntingdon Research Groups of 
~and lSF rats were injected daily wfth o. 4. 20. 100. or 200 1119/kg 
of F for 13 weeks. 

Results 

Clinical reactions followi..g injection were observed in rats injected 
with 100 I 200 1119/kg. These included tremors. labored breathing. 
unsteady gait. pallor. and salivation. Survival was reduced 1t the 
top dose {4M I SF deaths). Growth depression & increased water 
consumption was seen a~ th! upper two levels. as well as anemia and 
slight increases in urea nftrogen and creatinine (the latter lit 
200). At necropsy. seve~e reactions were seen at the fnjectfon sf~~ 
of 200 mg/kg treated animals and rer.al cortical scarring was s.een fn 
5/15 and 10/11 .. 1e rats al 100 I 200 mg/kg. Stomach weights were 
increased at the upper two levels I adrenal weights fn lll!lles treated 
with 200 mg/kg. Microscopic studies c9nfinned the gross ffndfng fn 
the injection sites at the top dose I the renal effects (foci of 
basophilic tubules or tubules with flattened epithelium in 3/15. 
3/10. 3/10, 7/10, and 11/11 male rats of the C, l, M. + H levels). 
The concentration of drug used at t~e top dos~ was 3.31 (.07 to 1.71 
at the lower levels which did not ~how undue irritation 
histologfcally). The stomachs were said to be nonnal histologically. 

~: In a range-ffndiii; study conducted by Y beagles were friJected 
T:V":- with o. 100 and 200 mg/kg/d~ of F for 2 wks. The fnjectfon 
rate W&'S 10 or 20 111/minute and the cone. of the drug was 21. 

Results: ho deaths occurred but distnfct clinical reactions were 
elicited fn a dose related way. The reactions were emesfs, 
salivation. conjunctfval fnj~ctfon (top dose). collapse (top dose 
after injection) a associated defecation. No other effect (including 
biochemical. gross & h~stological) were seen. 

C. Chn.,nfc Studies: - ... ... .. "' .... . -
1) In a study conducted by MSD to evaluate the reversibilit;y of 

eosinophflic cytoplasmic granularity (ECG) of gastric chief 
cells, groups of 60 male S-D rats were gavaged with 0 or 2000 
1119/kg/day of F for 182 days. Twenty rats per group were 
sacrificed at tenn (182 days) and the remainder after a 14 wk 
recovery period. 

I 
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Results 

After 182 days slight ECG of chief cells was seen fn 5/24 (211) 
controls and 14/20 (701) treated. After the 14 wk recovery 
period the fncfdence was 11/36 (311) controls and 11/40 (281) 
treated, thus fndfcatfng reversfbilfty of the effect. 

2) A second reversfbflfty stuczy was conducted by Y fn two groups of 
60 M CRCO rats at oral doses of U and £00 mg/kg. Treatment 
lasted 24 wks & the post-~reatment recovery perfod was 18 wks. 
Another reversfbilfty study conducted by Y fn SD rats entailed 
the oral amninfstration by gavage of O ~r 2000 mg/kg of F to two 
groups of 70 to 107 rats for up to 43 wts. Interim autopsfes 
were made at weeks 13, 26, 37 & 39 and at 5 & 13 wks post drug 
(recovery phase). Subgroups included controls and test anfmals 
receiving acid drinking water for 43 wks, at whfch tf111e they 
were sacrfffced. A fourth reversibflfty study was done (see 
below). 

Dogs: 

Results 

In the first stuczy gastrir. ct-zef cell eosinoph11ic granularity 
(ECG) was observed in 10/•Li -tr 111/17 animals treated with 200 
119/kg of F for 14 & 22 wks ·. 0/15 & 1 /17 controls at 
corresponding times. Sf xteen weeks after df scontfnuatir.n of 
treat.ment in week 24, the incidence of ECG was 1/27 & 1/28 in 
the treated & controls res~ectfvely. 

In the second stuczy. the number of incidence l:C:; cell:; as cell 
as the 1ntensfty of ECG cell proliferation in1:reased in t.he drlig 
treated animals as early as 13 wits; these efftcts intensified 
over the course of treatment. HCl acfd in the cir1nkin9 water 
dfd not prevent or enhance the ECG cen proliferation in the 
dl"'Ug treated. There was partial regression of the enhanced 
oumber of ECG cells in the test animals 13 wks after ~essatfon 
of treatinent. 

In the third stuczy, the ECG cell hyperplasia noted in rats 
tested for 43 wlls was totally reversed 26 wks subsequently. 

1) In 1 26 week i.v. stuczy cofiducted by Y groups of 4M & 4F beagles 
were injected daily with o. 4. 25, er 100 1119/kg/day. The 
fonnulation used was a lyophflfzcd preparatfon containfng 
L-aspartfc acid and dissolved tn saline at a cone. of ZI. 

l 
I 

- . 
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Results 

One dog at 100 mg/kg collapsed 2 minutes after the first 
injection & displayed reduced motor actfvfty, decreased 
respiratory rate, pale mucus membranes & weak pulse. It 
recovered 3.5 hrs. after fnjectfon. 

..~ ... - ··~ ...... 

Dose related emesis occurred minutes after injection. 
Salfvatfon occurred at the top dose as well as reddening of 
mouth and ears, possibly due to vasodilatfon , occasionally in 
3/8 dogs. 

The pulse rate of nearly all high dose dogs was prominently 
increased 1-3 minutes after injection during the entire study, 
but were unchanged at the lower doses (5 & 25mg/kg). 

No adverse effects were seen in any of the other parameters 
(water intake, opthalmologic, serum biochem, hematology, 
lll)'elographic, urinalysis). Injection sites were not unduly 
affected. 

2) In a study ident1cal to the previous one, groups of beagles were 
injected with 0, 5, 25, or 100 mg/kg for 26 wks; this study was 
conducted by Shin Nippon Labs. 

Results 

The results of this study were essentially identical to the 
previous one. The only notable differences was the presence of 
mucosal reddening (vasodilatfon ) & slight tactiycardfa at the 
25 mg/kg level as well as at the top dose and the absence of 
collapse of any treated dog. 

D. Reproduction Studies: 

1. Fertility & General Reproductive Perfonnance: In a study 
(#81106) conducted by Y groups of 24M & 48F Sprague-Dawley rats 
were gavaged daily with 0,500, 1000, 12000 mg/kg for 12 weeks 
prior to mating & th~ough mating in the case of the aales & for 

- 2 wks before mating, i~rough mating & up to day 13 of gestatfon 
for 1/4 of the females, l'.'r up to day 20 for 1/2 of the females, 
or through natural delfve:·y & up to weaning for 1/4 of the 
females. The developmen·, & reproductive capacity of the Fl 
generation was detennfned & the early growth of the F2 
generation. Teratogenicfty was determined by examination of the 
offspring delivered surgically at day 20 of gestation for gross, 
visceral, and skeletal defects. 

I 
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Results 

None of the test doses prodi:ced drastic impafnnent. Treated 
responded essentf~11y like controls with respect to 11&tfng 
performance, fertility. fecundity, growth, development & 
fertility of the Fl generation, and st~tus of the F2 
generation. Nor was there any indication of teratogenicity, 
5lthough the drug appeared to cause mino.- skeletal variatfons 
(increased ribs, sternebrae. ~nd caudal vertebrae). The only 
offspring ~hat was grossly deformed was a low dose pup wfth a 
vestf gial tail. 

Effects possibly due to F were increased neonatal deaths at the 
top dose & depressed growth of nurslings at upper two le\lels. 

2) Fertility stud.v #2. In an 1.v. fertility stu<b' conduct~d by 
IRDC, groups of 25 M & 25 F Charles River rats were injected 
once daily for 60 days before & through mating for the 1111les & 
for 14 days before mating & up to day 7 of gestation for females 
with 0, 30, 100, a~d 200 mg/kg. ~ffsprfng were delivered 
surgically on day 20 & examined fot gross, vfsceral, & skeletal 
defects. 

Results 

Male & female fertility as well as in utero development of 
offspring were unaffected at all test levels. There was no 
fndfcatfon of teratogenicfty. 

The only signs of toxicity were 5 male deaths at the m1d dose 
and 8 males and 1 female at the top dose, all temporally 
associated with fnjectfon. Males seemed to be more sensitive to 
the drug. Finally, post-dose tachycardia was present in h:;h 
~ose males. Growth of males & females was reduced slightly at 
the higher levels. 

3) Teratology Studies in Rats: 

a) In a prelfm~nary dose-range study (#80103) conducted by Y, 
groups of 12 pregnant C-R rats were dosed orally by 
catheter w·ith 0, 5001 1000, or 2000 mg/kg of F during days 
i 17 of ge:station. une half of the animals were delivered 
surgfta11y on day 20 and the remainder were allowed to 
deliver naturally. 

' 
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Results 

In this dose range-finding study. F was essentially witnout 
effect. The only questfonab1e fiidings were fn the group that 
delivered naturally & included sl'ght increase in length of 
gestation at thf! low & high doses. slight reduction 1n live 
birth rate and delivery rate at the top dose. Since the number 
of animals used per group ~as small, and since the results in 
the c•esarian group were nonnal, the few disturbances seen in 
the group that delivered naturally 1111.Y not be drug related. 

b) In an i.v. Teratology Study conducted by Yainanouchi groups 
of 30-~7 pregnant C-R rats were injected i.v. wfth a 21 
sol. of Fat doses of 0, 30, 100, and 200 mg/kg during days 
7-17 of gestation. Two thirds of the dams were delivered 
surgically on day 20 and the remainder were allowed to 
deliver naturally. The Fl Qffspring were examined for 
gross. visceral, and skeletal defects & those delivered 
nat.L•rally were al lowed to reproduce. 

Resultt 

F caused clinical reactions at 10 and 200 mg/kg (1.taxia, 
piloerection, reduction in motor activity, bradypnea. 
prostration) associated with injection. Three cf 37 dams died 
at the top dose. Reproductive parameters were e~~entfally 
undisturbed by all test doses of F. The only suggestions of 
reproductive impairment were slightly impaired growth of the 
male & female Fl offspring at the top dose, and slight reduction 
in the fertflfty of the Fl high dose animals. Tr re was no 
evidence of teratogenicity (rate of terata low a comparable in 
a 11 groups). 

4) Teratology Studies in Rabbits: 

a} Dose range-finding study by Yamanouchi in non-pregnant 
rabbits: Groups of five N.Z. White rabbits were gavaged 
once daily with o. 500, or 2000 mg/kg of F for 14 days. 

Results: 

All rabbits survived but both dosages produced distinct 
toxicity, e.g. growth depression at the low dose I weight loss 
at the top dose, corresponding reductions fn food consumption 
and dose related reductions 1n the absolute and relative weight 
of the liver. There were no clinical reactions I necropsy 
resealed no gross abnonnalftfes of the thoracic and 1bd011inal 
organs. 
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b) Dose range-finding study in pregnant Rabbits: 

In the first study (180106), groups of 8 pregnant N.Z. 
white rabbits were intubated once per da,y wfth 0, 200, 500, 
1000, or 2000 1119/kg of F during da,ys 6 to 18 of gestation. 

In a second study (f 80111), groups of 5-8 pregnant N.Z. 
White rabbfts were intubated with 0, 50, 100, or 200 1119/kg 
of MK-208 during da,ys 6-18 of gestation. In both studies, 
animals were sacrificed on day 29. 

Results 

In the first study, F exerted toxic effects at all levels. 
Th\s included abortions in 2/7 at 200 mg/kg, 4/6 at 1000 
mg/kg, and 3/6 at the top dose. These abortions occurred 
six to eleven da,ys after cessation of treatment on day 18 
of gestation. GrowtllWis depressed in a dose related wa,y 
at all levels; growth was depressed during time of drug 
ac:bninistration (da,ys 6-18 of gestation), but continued to 
deteriorate after cessation of drug administration (da,ys 
18-29 of gestation). The dams experienced a mean weight 
loss at all dose levels. 

Food consumption was depressed at all drug 1eveis in a dose 
related way, more so after the period of drug 
admfn1strat1on. Necropsy revealed yellowish-brown livers 
in 3 dams at 200 mg/kg and 1 case each at the other drug 
levels. 

There was a dose related reduction in the weight of the 
fetuses and of the placentae. There was also an increase 
in dead fetuses fn the test groups. Gross anomalies were 
present fn 1 each at the 2000 mg/kg and 1000 mg/kg (in each 
case included flexion of the left fore-limb) and in 6 from 
one litter at 500 mg/kg level (2 general edema & 4 edema of 
head region). Skeletal variants were absent but visceral 
anomalies included 2 cases of gall bladder defect at 200 
mg/kg & one at 1000 mg/kg and one case of bifurcation of 
the cardiac apex at 2000 mg/kg. 

In the second study, growth and food co1isumption were 
essentially unaffected up to 100 mg/~'.gi 11t 200 mg/kg, 
growth was depressed slightly • 

1 
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No drug related deaths or abortions occurred. Whereas none 
of the 58 control fetuses showed anomalfes, three of 46 
high dose pupt showed anomolies exencephaly, cleft palate, 
open eyelids & cataract in one, agenesfs of the gall 
bladder with or without rfb bifurcation in 2 others). 

c) Rabbit Teratology Study (f 81101) by Yamanouchi) 

Groups of 9-14 pregnant N.Z. white rabbits were intubated daily 
during day 6-18 of gestation with 0, 30 1 200, or 300 mg/kg and 
sacrificed on day 29. Offspring were examined for external, 
vfsceral, and skeletal defects • 

.&~sul ts 

The doses of 30 and 200 mg/kg were essentially without adverse 
ef1'ect. The only disturbances possibly related to drug 
administration were a transient mild depressfon of body growth 
at the beginning of drug treatment at 30 & 200 ,/kg, a slight 
incr-ease in percent stillbirths at same (12 and I at L & M vs 
71 in controls), and a reduction fn the percent of lunt>ar ribs 
(281 vs 43i in controls). One mid dose mother aborted following 
severe anorexia & wefght loss but this dam also showed evidence 
of accidental fntubatfon at necropsy. The top dose was clearly 
toxic. causing severe anorexia & growth depression, 4 abortions 
(3 of which followed severe anorexia & weight loss), a distinct 
fncrea.se in stillbirths (161 vs 71 in controls) with a 
corresponding slight reduction in avg. live litter size, 
yellowish liver (fatty metamorphosis) most likely secondary to 
starvation in five dams. There were no external anomalies at 
any dose, but 2/77 pups at the high dose showed bent ribs and 
there was a decrease in the number of lumbar ribs in offsprfng 
from the upper two levels as well as a der.rease in nunt>er of 
sacrocaudal vertebrae at the high dose. l'tle latter variations 
reflect delayed ossification and are likell' secondary to poor 
nutrition. The anorexia & weight loss whi~h appeared during 
treatment with 500 mg/kg of F persisted al1d in some cases 
intensified after cessation of drug treatment on day 18 of 
gestation. Xii of the four abortions at the top dose occurred 
after discontinuation of drug treatment and in 3/4 cases was 
related with severe "rowth depression. 

I 
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d) Intravenous dose range-finding studies in rabbitf,: 

In three non pregnant rabbits, an acute I.V. dose of 100 mg/kg 
was non-lethal, but 200 mg/kg killed 1/3 and 400 mg/kg killed 
2/2. 

A study conducted by Yamanouchi utilized 2 groups of 3 pregnant 
N.Z. White rabbits injected I.V. with 50 or 200 mg/kg of F 
during days 6-18 of gestation. Reproduction was not drastically 
impaired, but one dam injected with 50 1119/kg aborted on day 27 
and one pup from the top dose showed fusion of the 2nd and 3rd 
vertebrae. Clinical reactions, e.g. decreased activity & 
decreased muscle tonus occurred at the top dose only. 

e) Intravenous Teratology Study in Rabbits (Study #81107 by 
Yamanouchi). 

Groups of 13-14 pregnant N.Z. White rabbits were injected I.V. 
during days 6-18 of gestation with 0, 10, 30, or 100 1119/kg of 
F. After sacrifice on day 29, offspring were examined for 
external, visceral, and skeletal defects. 

Results 

None of the test doses produced significant disturbances of 
reproduction. But growth was somewhat depressed (no weight 
gain) at the low & mid doses and thP. percent of empt.Y 
implantation s1tes was increased at the same doses. Two 
abortions occurred at the low dose to dams that showed only mild 
growth depression. The absence of a dose related relationship 
raises some doubt whether the aforementioned effects were 
causally related to the drug. 

There was no clear evidence of teratogenfcit.Y; isolated 
anoma11P.s observed in offspring of the test groups were 
retroesophageal right subclavian artery in one low dose pup, 
fusion of the 1st & 2nd thoracic vertebra & fusion of the 1st & 
2nd rib in one low dose pup, fusion of 7th cervical vertebra and 
1st thoracic vertebra w1th associated vertebrae body defects in 
a third low dose pup, and finally abnonnalities of the thoracic 
vertebra & ribs in a high dose pup. These effects were not seen 
in controls. 

I 
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f) Effect of oral and I.V. administration of F on food consumption 
in pregnant rabbits: In this study conducted by Yamanouchi, 
eleven N.Z. White rabbits were gavaged once daily with 500 mg/kg 
of F during day 6-18 of gestation and allowed to deliver 
naturally. After a suitable recovery period, the surviving dams 
were mated again and the six found pregnant werP. injected I.V. 
with 100 mg/kg during days 6-lS of gestation. 

Results 
in the oral phase, F quickly produced a state of total I 
persistent anorexia 1n 5/11 dams with an accompanying 
significant loss in body weight. Appetite I growth was not 
affected in the other animals. Between days ZO and Z7 of 
gestation (after drug administration had tenninated and while 
animals were stil1 anorexic) the fi•we dams snowing appetite I 
growth suppression aborted. None 01' the other dams aborted. 

In the I.V. study, no growth or ~ppetite suppression was induced 
I no abortions occurred. The only fetus malfonned was one 
showing exencephaly from a mother injected with 100 1119/kg I.V. 

g) Plasma levels in pregnAnt rabbits 
These groups of 5 pregnant ~.Z. White rabbits were t!'t!ated 
orally with 30, 200, and 500 mg/kg of F during days 6-18 of 
gestation. Plasma levels were determfned at Z hrs post drug on 
days 6, i2, I 10 of gestation and at hrs 6 I Z4 on day 18. 

Results 
F produced a pre1Jic·table depression of appetite I growth. 
Plasma 1evels were increased in a dose related 111nner at 2 hrs 
post drug at all tfrnes tested. However, they were substantially 
elevated at Z4 hrs post drug only at the 500 mg/kg level, which 
is the threshold level for 'inducing abortieins orally. 

5. Peri - end Post · Natal Studies 
a) __ Groups of 25 female rats were dosed orally from day 15 of - . 

gestation to the 21st uay of weaning wfth 0, 100, 500, and 2.000 
mg/kg of F. Growth. development, I fertility of the F1 
generation was assessed as well as effects on tne Fz 
generation. 

I 
I 
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f} Effect of oral end I.V. 1dmfnfstratfon of Fon food consumption 
in pregnant rabbits: In this study conducted by Yamanouchi, 
eleven N.Z. White rabbits were gavaged once daily w1th 500 mg/kg 
of F during day 6-18 of gestation and allowed to delfver 
naturally. After a suftable recovery period, the survfvfnp dams 
were 1111ted again and the six fc1und pregnant were fnjected I.V. 
with 100 mg/kg during days 6-llJ of gestation. 

Results 

In the oral phase, F quickly 1>roduced a state of total & 
persistent anorexia fn 5/11 dams with an accompanying 
significant less in body w~ight. Appetite & growth was not 
affected in the other anLnals. Between days 20 and 27 of 
gestation (after drug admfnistratfon had tenninated and while 
animals were still anorexic) the five dams showing appetite a 
growth suppression aborted. None of the other dams aborted. 

In the I.V. study, no growth or appetite suppression was induced 
& no abortions occurred. The oniy fetus malfonned was one 
showing exencephaly fro,,1 a mother fnjected with 100 mg/kg I.V. 

g) Plasma levels in pregnant rabbits 

These groups of 5 pregnant N.Z. White rabbits were treated 
orally with 30, 200, arid 500 1119/lcg of F durfng days 6-18 of 
gestation. Plasma levels were detennined at 2 hrs post drug on 
days 6, 12, a 18 of gestation and at hrs 6 a 24 on day 18. 

Result~ 

F produced a predictable depression of appetite a growth. 
Plasma levels were 1ncreased 1n ~ dose related manner at 2 hrs 
post drug at all times tested. However, they were substantially 
elevated at 24 hrs post drug o~ly at the 500 mg/kg level, which 
is the threshold level for inducing abortions orally. 

5. Peri - and Post - Natal Studfes 

a) - Groups of 25 female rats were dosed orally from day 15 of 
gestation to the 21st day of 111eaning with 0, 100, 500, end 2,000 
1119/kg of F. Growth, development, I fertility of t11e F1 
generation was assessed as well es effects on the F2 
generation. 

! 
I 
I 
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4) 

5) 

6) 

Reversion Test of purified & crud~ preparations of C-nftroso-
F: Nefther the purfffed nor -:rude r.ftrosamine fonns of F were 
111.1tagen1c, with or wfthout inetabo11c activation, against various 
strains in the Ames test. 

Repair Test: 

F and cimet1dine dfd not fnh1b1t growth of B. subtilf strains 
M45 and H17 up to 10 mg/plate, but tiotidfne dfd slightly at 
the hfgher cuncentrations. 

Repair Test of F, Cimetfdfne. & Tiotfdfne after reaction ~ith 
nitrite: 

After reactfon wfth nftrfte, both F & Tfotfdine were highly 
positive (growth suppressing) against B - subtflis strafns M45 
and H17· Each drug suppressed growth of the recombination 
repair deficient strain M45 much 110re than the wild strain H17 

7) Repair Test of pure & crude C-nitoso - F 

Both fonns suppressed M45 & H17 at the high concentration of 
7320 microgram/plate but supression of M45 was not suff!cient to 
reflect a •utagenic activi1;)'. 

8) M1cronucleus Test in Mice 

Mice were treated orally for two days with 0.5, 1, and 2 g/kg. 
then sacrificed for examination of bone arrow cells. F did not 
cause chromosomal aberrations judged frcn the no. of 
polychrOlllltfc RBC's wfth mf,:onuclef. 

9) Malllllalian Cell Mutagenesfs Assay in chinese hamster lung 
fibroblasts: 

In two separate tests, with or without 111etabolic activation. F 
dfd not induce mutation of Chinese hamster lung fibroblasts in 
vitro up to a cone. of 10 mM per plate whereas positive controls 
were active. 

10) · Manlnalfan Cell Mutagenesis Assay in Ovary cells: 

In two separate assays, with or without metabolic activation, F 
did riot induce mutation of Chinese Hamster ovary cells in vitro 
up to lntt/plate whereas posftfve controls were active. 
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11) C1romosome Aberration Test in Mfce. 

Groups of 5 •fee were treated orally with acute or subacute (5 
days) doses of 50, 100, or 200 mg/kg of F I.V. Twenty four hrs. 
after t~last dose, bone marrow cells were examined for 
chromosomal abberatfons. The cells from mfce treated acutely or 
subacutely dfd not show evidence of sfgniffcantly increased 
chromosomal aberrations up to the maximum dose. 

F) Special Studies 

1) Effect on thyroid: 

F admfnf stered for 5 wks to groups of 15 male rats at 0, 400, 
1000, and 2000 mg/kg, did not affect serum level of thyroid 
hormones, nor the weight or histology of the thyroid gland. 

2) Innunogenfcfty in mfce: 

F efther alone or complexed to a carrier protein, was fnjected 
f.p. fnto mice. Followfng injection, no IgE antibody appeared 
up to 25 days after fnjection, hm.rever the posftfve control, DNF 
complexed to protein, produced obvioys !gE titers. 

3} ll!lllunogenfcity in G pigs 

Groups of 8 g - pigs were injected s.c. three times at six day 
intervals with l or 10 mg/kg of F. Fourteen days after the last 
injection, the animals were challenged I.V. with F. No F treated 
died or showed anaphylactic rP.actions whereas 3/8 positive 
controls dfed. 

4) Rabbit Eye Irrftatfon: 

Instillation of solutions of F up to 11 and at pH 5.5 caused no 
irritation to the eye or conjunctiva of rabbits. 

5) Rabbit Muscle Irritation: 

. .0.1 ml of o.001s solution of F fn distilled water caused no more 
frritatfon than salfne I was 111.1ch less frrftat~;1g than the same 
volume of 0.751 acetfc acid when injected one ~ime fnto the 
vastus lateralis muscle of rabbits. 

' 
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6) In vitro Hemolysis Test: 

The injectable fonnulation (20 119 of F. 8 11g of L-aspastfc dCid. 
40 11g of IJ-rAannftol dissolved fn 2 ml of distilled H20) caused 
no hemolysis in vitro in human or rabbit blood. Likewise. no 
hemolysis Qr ~recfpitatfon resulted when two samples of same 

1 were tested on washed human RBCs. 

7) I rri tatiE!!,j !"• Dogs: 

When the above injectable fonnulatfon was admfnfstered i.m •• 
I.v •• intraarterfally. or perfvenously tQ dogs at a dose of 2 ml 
(containing 20mg of F)one time at sefarate sites. no undue 
frrftatfon was observed macroscopfca ly or hfstologfcally at 24. 
48, or 46 hrs. post-drug. Irritation at each test site was 
comparable to corresponding saline controls. 

8) Infusion Stucly fn dogs: 

Groups of 3-4M & 3-4 F beagles were infused I.V. 6 hrs per da.y 
for 7 da.ys with a 0.4S injectable formulation of F at doses of 
o. 4. 12, a 36 ml/kg/da.y (equivalent to o. 16, 48. and 144 
1119/kg/day). 

,:;_.: sul ts: 

No dogs died r injection sftes were not affected. The or.ly 
indication of toxicity was emesis. hypoglycemia. and slight 
l\)'potensfon at the high dose only. 

9) Skfn Sensitization fn G. Pigs: 

Topical application of the injectable formulation of F did not 
elicit a sensitization ~eaction in the skin of G Pigs ~~ich had 
been previously treated intradermally I t?pically with the 
drug. This model reacted very positively to penicillin. 

6) Pharmacology 

1) In vitro histamine H2 receptor antagonism: 

In vitro. F inhibited histamine induced tacl\)'cardia of the isolated 
rt. heart of G. Pfgs as well as histamine fnduted relaxation of the 
isolated rat uterus. showing 10 a 166 times the actfvf1;1 of C 
respectively. F also inhibited dimaprif induced tacl\)'cardia of the 
isolated G. Pig heart tn a non-c0111pet1t1ve unsunaountable wc;,y (unlike 
c a R which showed coinpetitive suF'lllCuntable antagonism). Xn the 
latter, JIFwas bound rather tightly to the H2 receptor fn contrast 
to R and c which are removed easily through washing. 

I 

-. 



~ 
,. 

~ 
I 

I 

f 

-J -

Page 16 NDA 19-462 

F inhibited histamine sensitive adenylate cyclase (and thus cyclic 
AMP fonnation) in membrane fragments of g. pig gastric 11a.1cosa and 
hippocampal homogenat~s of g. pfg brain. It displayed a dose related 
competitive antagonism qua"litatively similar but 24 t1mes greater 
than that shown by C. 

Like R, F 1nhib1ted 1n a competitive way the utilization of 
aminopyrine in isolated gastric glands of rabbits. This response 
reflected fnhibitfon of gastric secretion. 

Finally, F c011petftfvely and reversibly inhibited dimaprit induced 
relaxation of fsoproterenol stimulated contraction of isolated g. pig 
lung strips. 

F showed in vitro a lack of effect on responses mediated by H1 -
histamine, beta-adrenergic and muscarinic receptors, or acetylcho11ne 
release. It w1s also inactive in radioligand binding tests relating 
to dopaminergic, nturoleptic, serotoninergfc, adrenergic, cholinergfc 
and purfnergf c sites. 

2. In vivo Antfsecretory Activity: 

F inhibited gastric secretion in gastric fistula dogs sti11ulated wfth 
either histamine, gastrin, 2-deox.y-D-glucose as well as food and 
dimaprtt in Hefdenhaf n pouch dogs. Activity w1s seen by both the 
I.V. and oral routes. The effect was characterized by a reduction in 
volume and in acid I pepsin output and to a lesser extent in acid 
concent~ation of gastric secretions. Comparative evaluations 
invarf ably showed F to be most potent by far, R intermeJiate, and C 
the le~st potent; against histamine stimulation in orally treated 
dogs, the m~st sensitive species tested, F was 95 times more active 
than C I 14 times more active than R on a weight basis & 127 I 15 
tiines as active respectively on a molar basis. The oral and I.Y. 
EDSO of F against histamine evoked gastric secretion in d~gs was only 
0.03 mg/kg in each case as compared to 2.8fi mg/kg & 1.84 mg/kg 
respectively for C. 

The time course of gastric antisecretory effect of F appeared to be 
sOllltwhat longer than C or R. For example, when single equivalent 
ant1secretory doses of F and R were given orally to histamine 
stfmulated dogs, F exhibited 671 inhibitfon 24 hours post drug 
efflninistration vs. only 21 for R. By the I.V. route ~owever, 
duration of activity of F against a constant stimulatory do~e of 
h1staMine in dogs was only slfghtly longer (1.3) than C. 

~. 
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In Heidenkain (vagally innervated) pouch dogs, F and C both 
competitively inhibited the secretory response of dimapr1t, a 
specific H2 receptor aganist, whereas both induced an unsuromountable 
and thus non-completftive antagonism of methacholfne and pentagastion. 

In gastric fist11la cats, F, given s.c., was 38 and 5 times 11ore 
antisecretory than C and R against histamine and 20 and 8 times 
against tetragastrin. 

In chronic fistula rats, F and C inhibited basal acfd output mainly 
by decreasing acid concent'l"atfon; both also lowc!'ed pepsfn output to 
a lesser extent. F was about 15 times more potent than C. In 
pylorus ligated rats treated orally, intraduode~o1iy, and I.V., the 
ED50 ant1secretory dose was sfmflar and averaged 0.58 mg/kg. 

No tolerance to the gastric antfsecretory effect of F was seen in 
rats and dogs treated orally with subacute doses. 

ln rats treated p.o. with 3 mg/kg of F for 8 dl)'s, and •acfd rebound• 
effect was noted 3 days after stop of treatment. In ancther •tudy 
however, this rebound effect did not appear 1 or 3 dl)'s after 
repeated oral dosing of rats wfth 5 mg/kg b.f.d. for 30 dl)'s. 

F fnhib1ted cyclic AMP formation fn the gastric 111cosa of untreated 
an:f histamine stimulated rats, but mostly of the latter. 

3) Antiulcer Activf;y; 

F inhibited gastric ulcers induced in rats by a variety of agents or 
procedures (histamine, fndomethacfn, aspirin, cysteamine, stress, 
pyloric ligation) as well as or against duodenal ulcers induced with 
mepfrfzole. the ED50 of F ranged from 0.17mg/kg to 0.6 mg/kg and 
potency ranged from 17-44 tfmes that of C. Effectiveness of F was 
greatest against hfstamfne induced ulcers. Antacid (maolox) enhanced 
the antiulcer activity of F in rats. 

4. Effect on serum gastrin: 

In .rats in which the acidity of the stomach was maintained through 
perfusion of HCl, F did not elevate serum gastrin whereas C did at 
equivalent antisecretory doses. No data are available on serum 
gestrin levels in animals treated with F alone. 

5) Miscellaneous G. I. Effects: 

In normal rats, F did not affect the hista•ine c9ntent of the gastric 
mucosa, but it did lower the 11111cosal level of endogenous PGE2 and 
PGl2 to a slight extent; C however lowered these prostaglandlns to 
an even greater extent. 

I 
I 
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F did not influence propulsion of 11 charcoal meal fn 11fce but ft 
shortened gastric residence time 1n rats and dogs. In cats, F did 
not prevent. the fall of transgastric e'jectropotentf al d1 fference 
whfch accompanies the administration of aspirin and whfch fs 
consfdered t:. reflect disruption of the gastric mucosal barrier. 

6. Cardiovascular Activity: 

F ex~rted no effect on blood pressure, ECG, or respiratory rate in 
conscious dogs up to 30 mg/kg p.o. In the general toxfcfty studies 
conducted in dogs, no ECG or heart rate changes were noted in dogs 
treated orally with up to 2000 mg/kg b.f .d. for 30 days, up to 1000 
1119/kg for 13 weeks, or 500 mg/~g for one year. 

In spontaneously hypertensive rats, F had no effect on blood pressure 
at 10 111g/kg p.o. 

Dogs injected I.V. with l mg/kg acutely displayed no effect on ECG or 
heart rate. However 10 mg/kg I.V. caused slight tachycardia and 
hypotension, and 30 mg/kg caused distinct tachycardfa, hypotension, T 
wave elevation and increased respiration. The I.V. injection of 300 
mg/kg acutely induced respiratory arrest, pronounced sustained 
hypotensfon, and finally death 20 minutes post drug. 

F exerted no effect on the rate or contractilfty of the isolated G. 
Pig atrfum. 

In a six 110nth I.V. toxicity study fn dog~ at 5. 25, and 100 mg/kg, 
reddenfng of 11111cous membranes possibly due to vasodilatatfon and 
significant tachycardia was noted at 100 mg/kg slight tachycardia 
only at 25 mg/kg, but no cardfovascular effects at 5 mg/kg. 

7. Autonomic Reactivity: 

Three mg/kg I.V. of F displayed no effect on muscarinic, nfcotfnfc, 
histamlnergfc, H, or sympathetic alpha or beta receptors in dogs. It 
counteracted dfmaprft induced hypotensfon in dogs through H2 
receptor antagonism. 

8. CNS and Behavioral Effects: 

F did not elicit any oral CNS effects at high oral doses Cup to 2000 
mg/kg b.f.d.) fn mfce. rats, rabbits, cats, or dogs other than 
retching or vomiting in dogs. It had no effect on locomotion or 
rotarod performance 1n mice treated wfth 100 1119/kg p.o., although 100 
mg/kg I.V. reduced activity slightly 1n this species. Further, F had 
no effect on th1opento1 induced sleepfng time in •fee or hexobarbftal 
induced sleeping tfme in rats up to 100 mg/kg p.o. or I.V. ~hereas C 
prolonged sleeping time. 

I 
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F had no effect on pentetrazole induced seizure in mice, displayed no 
non-narcotic analgesia in mice, nor interfered with 110rphine 
analgesia. 

Doses of up to 10 gm/kg p.o. or 30 mg/kg I.V. had no visible effect 
on behavior in mice and rats. Further, F had no effect on 
111etamphetamine induced stereotyped behavior in rats while C did have 
an effect. Condit~on avoidance behavior in rats was unaffected with 
up to 100 mg/kg p.o. but it was slightly impaired in squirrel monkeys 
at 3 and 9 mg/kg p.o. F exerted no EEG effects in i11110bilized cat.s 
up to 10 mg/kg p.o. Hippocampal after discharge i~ rabbits was 
unaffected up to 10 mg/kg I.V. or in cats up to 3 mg/kg I.V., but was 
dt-layed significantly in latter at 10 mg/kg. In cits injected I.V. 
wfth 3 mg/kg of F, ''of the plasma concentration of drug was 
detected in cerebrospinal fluid. In dogs, a dose of 100 mg/~g I.V. 
elicited vomiting which was not preventable by metoclopram1de. 

9. Drug Interaction 

In Vitro: 

F and R demonstrated significantly less binding to Cytochrome P450 
than C. In keeping with this, F and R did not display unusual U.Y. 
spectra with microsomal preparations from uninduced and phenobarbital 
induced rats whereas, C did. Further, F and R had little effect on 
in vitro cytochrome P450 activity or Benzphetamf ne N-Demethylase 
activity with untreated or phenobarbital sti..,lated microsomes, 
whereas, C did. F and R had virtually no effect on the in vitro 
activity of microsomal 7-ethoxycoumarin 0-Deethyllase activity with 
untreated phenobarbital, or 3 MC ~n<iHced microsomes, whereas C did. 
F and R did not supfress 16 alpha, 7 alµha, and 6 beta hydrox,ylases 
of testosterone in iver microsomes of mice, whereas C did. Finally, 
F did not inhibit amenophyrine N-demett\Ylase activity and diazepam 
111etabolism in vitro, whereas C did. 

In Vivo: 

F -did not delay the metabolism and excretion of diazepam, warfarin or 
propranolol in dogs, whereas C did judging from increased half-life, 
higher peak plasma concentrations, and greater AUC's of these drugs. 

F and R did not increase the plasma concentration of antipyrine in 
rats, whereas c did significantly. 

'i 
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Sleeping time nf pentobarbital was unchanged in rats pretreated with 
F for 14 consecutive days, but significantly reduced 1n ~ats 
pretreated with phenobarbital, a hepatic enzyme inducer. In 
addition, the phenobarbital-treated rats excreted 1110re ascorbic acid 
1n the urine and displayed larger livers than the F treated rats. 

F.did not affect hexobarbital sleeping time in rats, whereas C did so 
significantly. 

10. Ant1-androgen1cit.y: 
Castrated rats suppofted with exogenous testosterone showed no 
reduction 1n prostate or seminal vesicle weight when treated with 50 
mg/kg p.o. of F for 7 days. The same model however showed 
significant reduction 1~ the weight of these organs when treatP.d with 
the same dose of C. 

F did not inhibit in vitro the binding of testost~rone to the 
androgen receptr present in the rat prostate cytosol. 

11. ADME -
a. Absorption 
About 30-40S of an oral dose is absorbed in rats, dogs, and humans. 
In bile cannulated rats, 281 of an oral dose was recovered in the 
urine, 2.4S in the bile, and 70S f n the feces. Hence, the 
bioavailability of Fis moderate. 
The bfoavailability of type A crystals present in bulk material was 
essentially the same as type B crystals (presumably the early pilot 
batches). 
In vitro, 21 to 27S of drug f s bound to plasma protein in rat, dog, 
and human blood. In vivo, 15 to 22S of either F, C or Rare bound to 
prote~n fn the blood of human recipier.ts. 

In rats, the 1/2 life 1fter oral dosing was 1.9 hour; peak plasma 
concentration was reached in about 2 hours. 

In humans and dogs treated p.o. the half life was about 3 hours and 
the peak plasma concentration was reached in 3 hours. 

Repeated p.o. or i.v. dosing of dogs showed no tendency for 
accumulation in the plasma. 
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b. Dfstrfbutfon: 

In rats treated orally wfth a sfngle dose, the levels of F were 
highest fn the G.I. tract, kidneys;, liver, submandfbular glands, and 
pancreas fn descending order. Aft.er f.v. admfnfstration the same 
order of dfstrfbutfon was found except that none was present fn the 
G. I. tract. Little ff any was found in the brain fn either 
instance. All evidence of drug was absent by 24 hours post-drug. 

Whole body radiographic studies of acutely-tre~ted rats revealed only 
trace amounts after oral dosing (exclusive of the G.I. tract), but 
significant 11110unts fn the live·r, kidneys, G.I. tract, arteries, 

-epiph,yseal 11embranes, fasces, and uvea after f.v. dosfngi drug 
disappeared fn a short period of tfme and none was ever present in 
the brain or spinal cord. 

Aclmfnistratfon of drug p.o. or f.v. to pregnant rats showed only 
traces in fetal tissue, but sf gnfffcant amounts fn the mflk. 

Multiple dose testing of rats for 21 days revealed slight rfse fn 
tissue levels of drug, but no s1gnfffcant accumulation; excretion 
pattern after 21 days (20T. fn urine and 7Cll fn feces) was similar to 
that after acute dosing. Virtually no drug was detected fn the brain. 

Young rats injected f.m. with F frOfl day 1 to day 28 of lactation 
sh~wed relatively hfgh levels of drug fn tissues originally, brain 
included, but diminishing levels with time. Content e>f the bt·ain was 
ah1ays le!'s than that fn other organs and n11 after day 21. The 
descending order of. dfstributfon was kidney, liver, blood, heart and 
brafn. 

Young suckling rats nursing from mothers treated p.~. or f.v. on d~ 
14 of lactation showed drug fn liver and kidneys but none fn the 
braf n. 

. . 
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c. Metabolism: 

Metabolism is very similar fn rats, dogs and humans in that in each 
case 801 of absorbed drug is unmetabo11zed, the remafnfng 201 befng 
metabolized to one specific product, the S-oxfde. Almost all of the 
absorbed parent compound and its S-oxide derivative are excreted in 
the urine in each species. The structure of the S-oxide, whfch 
incide,ntally exhibits 1/270th the Hz receptor antagonism of the 
parent, is as follows: 

Hz N S-..., ' c.: \l 
/ ~/---

Hz N N 

Famotfdfne S-oxide 
(identical to F except for 0 attached to S atom) 

the relative immunity of F to metabolism suggests that it will be 
virtually unaffected by hepatic first pass effect. 

d. Excretio..!1: 

Excretion of F in rats, dogs, and humans is essentially the same. In 
each case virtually all of the absorbed drug is eliminated by the 
kidneys, a very small fraction being eliminated through the bile. 
Thfs is true w'nethe:- the drug is giver p.o. or i.v. 

12. Miscellaneous: 

F had no effect on pancreatic or biliary secretion, hepatic blood 
flow, spontaneous G.I. motility, 111ethacholfne induced salfvatfon, 
immediate hypersensitivity reactions, cellular or humoral fanune 
responses or histamine induced asthma fn guinea pfgs. 

Evaluation: 

F1R10tidfne (F), which is structurally related to tiotidine has been 
clearly shown from pharmacological assays in vitro and in animal~ tci 
be a ve~, potent and very selective H2 receptor antagonist and 
gastric antisecretory agent. Less certain fs that the drug acts en 
the gastr'lc H2 receptor in a competftfve way like cfmetfdine (C) 
and that ft is somewhat longer acting f n vivo. 

I 
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In all of the assays, in vitro and in vf10, and regardless of route 
(p.o. or i.v.) or the secretory stimulant, F was 1nvarfably 1111ny 
times inore potent than cimetic!~ne(C) or 1·.an'itidine (R). For example, 
against histamine induced ga$trfc secretion fn dogs, orolly 
administered F was 95 and 15 time more effective than C and R 
respectively. The single oral antisecretory ED50 dose of F in the 
latter model was only 0.03 mg/kg, which 1s 1/33 the human dose. 

The nature of the antagonism was competitive against some H2 
receftors, non-competitive against others. For example, in assays 
invo ving yastric receptors (inhibition of dimaprit induced gastric 
secretion n Hef denhain pouch dogs, inhibition of adenylate cyclase 
activity and cyclic AMP fonnation in membrane fragmer.ts of guinea 
pig gastric mucosa), F displayed competitive inhibition qualitatively 
like that shown by L. However, in an assay that involved non-gastric 
H2 receptors (inhibition of dimaprit induced tachycardia of the 
isolated guinea pig heart), F showed distinct non-competitive and 
unsunnountable ant~gonfsm, whereas C and R showed competitive easfly 
reversible an~gonism. In addition, F was shown to be tightly bound 
to the Hz receptors fn this 110del whfle t and R were loosely 
bound. Since F was always a competitive inhibitor in assays 
involving gastric systems, ft is assumed that ft wfll exert a 
competitfve type antisecretory action f n man similar to that observed 
with C. 

The time course (duration) ;f gastric antisecretory activity of F was 
somewi'lat longer than R and C. For example, 24 hours after the oral 
administration of equf~alent antisecretory doses of F and R to 
histamine stimulated dogs, 67S inhibition still remained with F, but 
only 2S with R. However, by the f.v. route in histamine stimulated 
do~s. the duration of antfsecretory effect of F was only 1.3 times 
longer than C. It would appear then that F will be somewhat longer 
acting than R or C, but not extraordinarily so like omeprazole; 24 
hour achlorhydria resulting from a single dose of F is quite unlikely 
despite the drug's remarkable potency. 

The selectivity displayed by F was truly outstanding; whereas, only 
0.03 1119/kg was required to demonstrate significant inhibition of 
gastric acid secretion in histamine stimulated dogs, hundreds times 
that ~ose showed no properties indicative of an Hi receptor 
antagonist (conventional antihistamine), an anticholinergfc or 
cholinergic, a histaminergic, an alpha- or beta-agonist or 
antagonist, a CNS stimulant or depressant, a tranqui1fzer, a behavior 
alter1ng agent, or an •llergenfc compound. No cardiovascular or ECG 
effects were apparent in dogs after an oral dose of 30 1119/kg (1000 
times ED50 ). 

Most incredible was the total absence of overt clinical reactions or 
serious toxicity fn rats and dogs treated orally by gavage for 4 to 
13 weeks with up to 2000 mg/kg b.f.d., a level which ~xceeds the EDSO 
in dogs by a factor of 133,333! 

I 
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Based on the preclinir.al findings. F will qufte likely be devoid of 
anti-androgenic properties and not be prone to serious drug 
fnteraction problems. For example, like R, and unlike C, F did not 
bind 'ignfficantly to cytochrome P450 enzymes of the liver in vitro 
and did not alter the phannacologfc activity, metabolism, or 
excretion of a number of C sensitive drugs (diazepam, warfarin, 
propranolol, pentobarbital, hexobarbital and antipyrine). Concerning 
anti-androgenfcity, F did not influence the effect of exogenous 
testosterone in castrated rats, interfere with the fn vftro binding 
of testosterone to androgen receptors, or reduce prostate or seminal 
vesicle weights in rats or dogs treated subacutely with up to 
2000 1119/kg b.i.d. 

We have no infonnation i~ a~imals whether F elevates serum gastrin 
through induction of gastric hypoacidicy. All that has been shown is 
that F do~s not increase serum gastrin in rats in whf ch gastric 
acfdfty fs kept normal by acid perfusioni this contrasts wfth C which 
raises serum gastrin under the same conditions. 

One striking feature of the phannakfnetics of F is the almost 
identical way rats, dogs, and humans handle the drug. In all three 
species, F 1s moderately absorbed (30-401 of dose) fs 201 bound to 
plasma protein, achieves peak plasma concentration fn 2-3 hours, is 
slightly metabolized to just one metabolite, t~e S-oxfde of the 
parent compound, and fs almost all exereted via the kidneys (981 of 
absorbed drug via kidneys 21 via bile). ·-This sugge!:itS"that the 
pharmacologfcal and toxicological results fn animals are probably 
reasonably reflective of the drug's clinical potential. 

The distribution studies showed the customary high concentrations in 
the kidneys and liver and negligible amounts in the brain anu fetal 
tissue, but one peculfarft.Y was the finding of high amounts cf drug 
in the milk of lactating rats. This may explain why the growth of 
their nursing offspring tends to be depressed. Another not.eworthy 
finding was the demonstration that, in newborn rats injected i.m. 
daily for 28 days, F passes the blood-brain barrier with decreasing 
efffciency unti 1 the 21st day, after which tfme no drug passes the 
barrier. 

Concerning toxicit.Y, the Yamanouchi Ccmpany and MSD have together 
supplied a wealth of animal toxicity data: acute studies in two 
species by all routes, numerous subacute, chronic, and reproduction 
tests by the oral route, oral carc1nogenicit.Y studies in mfce and 
rats and a large battery of varir,us mutagenicity assays • 

............................. ~ ...... --
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As a whole, these data show F to be an astonishfngly non-toxfc and 
paradoxfcally inert compound, especially when one considers fts 
extraordinary antf secretory potency (oral gastric anti-secretory EDSO 
tn dogs is just 0.03 mg/kg and the daily human dose f s only 
1 mg/kg). For example, the acute oral LOSO of F fn mice and rats was 
tn the order of 4000 mg/kg when given in solution fonn and 8000 mg/kg 
in suspension fonn. In multiple dose studies, rats toler&ted as much 
as 2000 mg/kg b.i.d. for 13 weeks and 1000 mg/kg for one year while 
dogs tolerated as much as 2000 mg/kg b.1.d. for 30 dll,YS and 500 mg/kg 
for one year. In these studies with doses far in excess of the HD, F 
appeared to be a rather inert compound in that ft elicited no overt 
clinical reactions and no dramatic disturbances. The only 
fndf catfons of drug toxf cf ty were proteinurfa f n rats and dogs at 
high ~oses, occasional elevations of SGPT in dogs, and alteration of 
chief cells, enlargement of the nuclei of the$e cells, and finally an 
increase fn eosfnophilfc cytoplasmic granularity (ECG1 of these 
pepsin secreting cells. Examfnatfon wfth electron microscope 
revealed only an increase f n the density of these granules over that 
seen fn the untreated animal. The threshc1~ dose for thfs effect 
appeared to be abo•1t 2000 111g/kg p.o. and ft was completely reversible 
wfthfn 16 weeks ur.n dfscontfnuatfon of treatment. The sponsor 
conjectures that these chief cell changes 111y reflect reduced 
turnover of pepsfnogen secondary to the drug 1s antfsecretory effect, 
but thfs fs difficult to reconcile with the observation that the drug 
still elicited these changes fn rats subjected to continuous HCl 
perfusion of the stomach. However, the changes did not involve a 
change fn the fntraclllular r,oncentratfon of pepsfnogen or ability of 
the cell to secrete pepsin. 

One effect that was surprfsfngly absent fn all of the animal studies 
was ECL cell hyperplasia in the gastric fundus. Thfs gastrfn 
dependent effect ts characteristically seen fn animals, especially 
rats, with pot-!nt long-acting gastric antfsecretory agents 
(omeprazole, SKF-93479, loxtfdine, and BL-6341A). Perhaps F did not 
produce ECL cell hyperplasia because, despite its extraordinary 
potency and somewhat greater duration of action, f ts tfme course of 
antisecretory effect fs still incapable of inducing sustained (24 
hr.) achlorhydria and hypergastrfnemfa or anythfng comparable to ft. 
This of cou1·se is a favorable finding because ft tends to rule out a 
potential for inducing gastric carcfnoid tumors which arise from 
l'lyperplastfc ECL c~lls. 

The various mutagf:nicfty tests conducted on F showed it to be lacking 
fn mutation potential. Following reaction with nttrtte however, the 
reaction product (which likely included nitrosamfnes) was mutagenfc 
against B subtilis strains M45 and Hl7. 
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The significance of the letter finding is doubtful however, since F 
was completely wfthout carcfnogenic potentf al in an oral 
cercfnogenfcft.Y study of 92 weeks fn mice end 106 weeks in rats up to 
2000mg/kgiday in each case. Specifically. there was no evidence of 
gastric mucosal metaplasfa. dysplasf a. or neoplasia; there was no 
sign of the adenocarcinomas which app~ared in the pylorus of rats 
treated for 6 months or •ore with structurally related tiotidine; nor 
was there any mention of ECL cell hyperplasia or carcinoid tumors in 
the gastric fundus. Finally, no carcinogenicity was suggested in any 
other organ, testes end 11ver included. 

The reproduction studies conducted in animals provideJ essentially 
favorable results. Disturbances of reproductive parameters occurred 
only et high levels and appeere~ to be related to the sustained 
appetite suppressant properties of the drug. For example, the drug 
fnduced significant anorexia and sustained growth depression in 
pregnant rabbits at 200 mg/kg p.o. end above (but not et 100 119/kg, 
100 times HD). Some of the 110thers that showed significant growth 
suppression et 200 mg/kg or above aborted their young end showed 
yellow livers et necropsy; also. the offspring of dams that did not 
abort gave birth to offspring that weighed less than cor~esponding 
controls. These effects, particularly the abortions, are no doubt 
indirectly due to prolonged starvation and not directly due to the 
drug. Supporting this is the fact that abortion never occurred 
during the drug treatment period, but later, (in the interval that 
separated tennination of drug treatment and planned time of sacrifice 
of the mothers), end after virtual total anorexia had been 1n effect 
for some time. Also, abortion rarely occurred in 1 rabbit that did 
not show significant growth suppression. 

Another disturbance possibly related to anorexia was the extended 
impaired growth of nursing neonatal rats. As suggested earlier, this 
may be attributed to the demonstration that F passes the blood-t1111111ry 
gland barrier with ease in this species and accumulates in the milk 
and in addition passes the blood-brain barrier of neonates with 
relative ease for the l$t 21 day~. The threshold 1111ternal dose for 
neonatal growth depression was about 500 mg/kg. The p~rsistence of 
the anorexia associated with F was reflected by the Ta~t that weaned 
offspring continued to show growth depression for SOllle eight weeks 
after separation from treated mothers .. 
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In sUlllllllry, based on the anfmal findfngs. F11110tfdfne fs predfcted to 
be a very potent, very selectfve. long-actfng arid competftfve H2 
receptor antagonfst. The data also predfct an unusually safe 
compound wfth a therapeutfc fndex superf or to cfmetf dine or 
ranftfdfne. It will 11ke1y compare to ranftfdfne and contrast with 
cfinetfdfne fn befng devoid of anti-androgenicity and significant drug 
interaction comp1ications. It should be like cimetidine and 
ranitfdine and unlike •etiamfde in lacking a significant potential 
for agranulocytosis. Freedom from cardiovascular complications wfth 
oral use m~ be a unique advantage for F. Despite its extraordinary 
potency and somewhat longer duration of action, Fa110tidine does not 
seem to have al'I)' potential to cause sustained gastric achlorhydrf a, 
sustained hypergastrinemia, gastric ECL hyperplasia. or gastric 
carcinoids when administered once a d~ regardless of dose. In oral 
carcinogenicity studies of approximately 2 years duration in aice and 
rats up to 2000 mg/kg, (2000 times HD), it demonstrated no 
carcinogenic potential in any organ, the stomach, liver, and testes 
included. 

In conclusion. Famotfdfne has been thoroughly investigated in ani111ls 
and has clearly demonstrated efficacy and reasonable safe1;y. 
Accordingly, this well-organized and very readable NDA (f19-462)by 
Merck Sharpe and Dohme for Pepcid(famotidine) Tablets fs approvable 
from the preclinical standpoint. 

The only reconnendations offered are that the labeling: 

1. warn against use by nursing mothers since in rats Famotidine 
accumulates hi the m11k, penetrates the blood-brain barrier of 
neonates with relative ease, and causes extended growth 
depression in nursing offspring. 

2. suggest lowering of dose in patients with impaired kidney 
function since 1n rats. dogs and humans. absorbed drug is 
eliminated al1110st exclusively in the urine. 

cc: Orig. NOA 19-462 
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Review and Evaluation of Animal Data 
(Amendments of Aprfl 6, 1984) 

i!OV I 198~ 

Septenmer 13, 1984 

The amendment supplies the followi~g additional anfmal da~e: 

1. Three month range-ffndfng study in mfce: Groups of 15 Mand 15 F mice 
were gavaged once dafly with MK-208 at levels of 0, 100-200, 400 7C0-1500, 
and iOOO mg/kg for J months fn a st,•dy fntended to find suitable doses for 
a carcinogen1c1ty study. 

Results: 

Due to lack of toxicity, SOM dose levels were increased at five weeks. 
Viscosity 11mfted the maxfmum dose, to 2000 mg/kg. The drug was apparently 
very well tolerated at all levels, s~rvfval an1 growth befng undfsturbed. 
Necropsfes were not done. 

2. Ninety two week carcfnogenicity study in mf ce: Groups of 50 M and SO f 
Charles Rfver mfce were given MK-208 fn suspension by gavage once d1.fly at " 
levels of 20, 200, and 2000 mg/kg/day czoao times the daily human'dose) 
for 92 weeks. 

Results: 

All treated groups perfonned ae well as controls, the t:-~ated were like 
controls with respect to survival, growth, ophthalmoscopfc exams, and 
gros~ and histologic ffndfngs except that df ffuse df itention of the glands 
of the fundus of the stomach was noted ~n 421 of the females at the top 
dose vs llS among controls. There ~as no specific tumor that was 
statfstfcally more prevalent in the test groups vs controls. There was no 
indication of.carcinogenicity fn either the stomach or testes. The only 
suspect ffndfng was the occurrence of adenoma or adenocarcfnoma of the 
1 ung f n 31 of 100 1 ow <!.>se u1fma 1 s vs. 22/100 and 15/100 in the two 
control groups; however, the fncfdence at the mid and high dose was like 
the controls. 

3. one hundred and"six week carcinogenicity study fn rats: Groups of 50 M 
and 50 F rats were gavaged with 20, 200, and 2000 mg/kg of Ml<-208 fn 
suspension for 106 weeks. Two control groups each of similar nu~er were 
used. .. 

~t .... 
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Results: 
' Again the test groups performed lfke co~trols. Morbidity among the male 

was slightly higher than controls at eac~ test level and among the female 
as well at the top dose. For example. th,'! percent of rats that dfed or,~ 
were sacrfffced before termfnatfon was 64S, 751i 781 and 761 among the : 
C.L.M. arid H dose males and 421, 481, 521 a.11d 7c:I among the respective · 
females. Some of these deaths fn the test flTOups were most lfkely due · 
accidental lung fntubatfon consfderfng the hfgher incidence of forefgn . 
body material fn the lungs of animals at the .ipper two levels. Growth wa 
unaffected and ophthalmoscopfc exams were nol"tlWl. Gross and hfstologfc .< 
exams dfd not show carc1nogenf cfty fn any organ, the stomach and testes~ 
included. The only qutstfonable ffndfng was endaciietrfal polyp fn 3/50,; 
1/50. and 1/50 females i!t the hfgh. mfd, and low doses vs 0/100 control , 
females. thfs tumor however- was not statistically significant. .,. 
Non-neoplastic changes that were drug rela+.ed incl11ded: glandular tissu 
distention fn 5/50, 3/50, and 10/50 females from the low, mid and high ,. 
dose levels vs 1/100 control females, nuclear enlargement of glandular · 
mucosa 1n 9/100 and 26/100 from the mfd and.high doses vs 7/200 control 
eosinophilfc cytoplasmic granularity of zymogen chief cells 1n 23/100 an 
49/100 from the mfd and high doses vs 25/200 controls. The sponsor .· 
consfders all of the foregoing changes as •physiologic alterations rela 
to the pharmacologfc activity of the test article, i.e. fnhfbition of 
pepsin turnover secondary to fnhibftion of acid secretion•. · 

EVALUATION: 

The nfnety two wee~ c:arcinogenicfty study in mfce and the 106 week . 
carcinogenicity stud,y in rats did not show MK-208 to be carcinogenic fn:. 
either species tested approximately two yrs. with daily dosages ranging';"' 
to 2000 mg/kg or 2000 times the human dose of lmg/kg/day. It was notable 
that there was no elffdence of carcinogenicity fn either the stomach or i 
testes. · 

Because some H2 receptor antagonists have produced stomach and testfcula. 
tumors near the end of a rodent's lifetime, ft would have been preferabl 
ff these studies w~re.lffespan studfes. Sfnce however they gave not ev. 
a suggestion of tumors in either organ after a fairly lengthy period of. 
tfme (which extended over most of the animals' lifespan), the submitted:· 
studies appear to reasonably exclude the possibility of carcinogenicity •. 

- cc:Orfg 
HFN/110 
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NOA 19-462 

DIVISION OF CARDIO-RENAL DRUG PRODUCTS 
MEDICAL OFFICER'S REVIEW 

Name of Drug: Pepcid (famotidine) 
. 

Sponsor: Merck Sharp & Dahme Research Laboratories 

Formulation: Tablets 20 mg and 40 mg. 

Route of Administration: Oral 

Proposed Clinical Use: Treatment of peptic ulcer disease. 

Pharmacological Class: H2-blocker. 

Date of Submission: J1Jne 24, 1985 

Material Submitted for Clinical Review: 

Volume 1.1: Su11111ary of clinical reports 
Volumes 1.27-1,38: Full clinical reports 
Volumes 1.49-1.53: Case report forms on microfiche 

Date Review Completed: 6 December 1985. 

Reviewer: William H, Bachrach, M.D. 

Hr AJ - 110 I c ':So 

I. Back round/Rationale: Famotidine, 3-(((2-((amino-iminomethyl) amfno] 
4-thiazolyl methyl thio]-M-(aminosulfonyl)-propanimidamide, with the 
following structural formula 

I 
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is a long-acting H2-blocker developed by Yamanouchi Pharmaceutical 
Company, Ltd., and licensed to MerLk & Company, Inc. for distribution 
outside of Japan. 

Hz-blockers inhibit gastric acid secretion and, primarily by this 
action, accelerate healing of peptic ulcers. Two H2-blockers have been 
approved for marketing in the U.S., the first cimetidine, the second 
ranitidine. Thi~ use of H2-blockers in patients with peptic ulcer 
disease has resulted in decreased patient morbidity and, according to some 
reports, in the need for elective operations, but the incidence of surgery 
for complications has not diminished. 

Famotfdine has been shown in animal and human studies to inhibit basal and 
stimulated gastric acid secretion. Based on these data, doses of 
famotidine have been selected for the evaluation of its effectiveness and 
safety in patients with peptic ulcer disease. Because of its long 
duration of action, it is expected that a once-a-day bedtime regimen will 
be effective. 

No marketing experience is av~ilable because famotidine had not been 
marketed in any country at the time of submission of this NOA. 

II. Clinical Phannacology 

A. Human toleranc~ 

1. Japanese stuoy 

a. Title: An open study to assess safety, tolerability and drug levels in 
blood and urine of famotidine administered orally to nonnal male 
volunteers. 

o. Investigators: T. Miwa, M.D. and M. Miwa, M.D., School of Medicine, Tokaf 
IJnf vers i ty. 

c. Design of study: doses of 5, 10, 20, 40, 80 and 160 mg were admf;1istered 
orally to each of 2 volunteers after the results of the preceding dose 
had been reviewed; 20 and 40 mg b.i.d. for 5 days were administered to 3 
of the subjects after satisfactory completion of the single-dose 
sequence. The drug was administered on an empty stomach in the 
single-dose studies and 1/2 hour after meals in the repetitive dose 
study. 

d. Res;.il ts 

(1) Safety: in none of the 12 volunteers were there any changes attributable 
to the drug in the vital signs, ECG, hemogram (including Coombs test), 
blood chemistry or ur;!lalysis. 

f 
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(2) Plasma concentration (figure 1): plasma levels. measurable with all 
except the 5 mg dose. were proportional to the size of the dose. Peak 
levels were reached between 2 and 3 hours. Drug levels were still 
detectible at 12 hours after doses of 40 mg and greater, but not at 24 
hours at any of ~he single doses. No plasma accumulation of the drug was 
apparent in the muitiple-dose studies. 

(3) Urinary excretion (figure 2): the cumulative excretion of :tie drug 
amounted ~o 30-40% for all doses; most of the drug was excreted within the 
fir·st 8 he_. 3. After.multiple dose administration, the dafly excretion 
remained constant. 
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e. Conclusions: famotidine was well tolerated by healthy male volunteers 
when administered in single oral doses of 5 to 160 mg and in multiple 20 
and 40 mg b.i.d. oral doses for 5 days. The drug was rapidly absorbed 
with peak levels at 2-3 hours proportional to tlie size of administered 
doses. Thirt;y to 40% of the drug was excreted in the urine; no 
accumulation was observed. No 11dverse effects were report1:!d. 

2. Study No. 1 

a. T1tle: A double-bl ind, single, rising dose .• placebo-controlled study tc 
determine safety, tolerability and dose proportionality of blood and urine 
levels of famotidine administered orally to healthy Yolunteers. 

I 
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b. Investigators: Miguel A. Zfnny, M.D., Medical and Technical Research 
Associates, Needham, MA and Norman D. Grace, M.D., Tufts University School 
of Medicine, Boston. 

c. Design of study:· fn this placebo-controlled study in 15 healthy 
volunteers, the subjects were admitted to the Clinical Research Unit the 
evening preceding each treatment period and remained confined to the unit 
until completion of the 48-hour treatment period. Following an overnight 
fast, the subjects roceived a single oral dose of famotidine 5, 10, 20 or 
40 mg with a placebo control interspersed randomly in one of the treatment 
periods. Study periods were separated by intervals of one week. Vital 
signs were measured at 0, 2, 4, 8, 12, and 24 hours post-dosing. 
Laboratory safety parameters, including ECGs, were assessed before and 
after 24 hours of treatment at each ~tudy p~riod. Plasma and urine 
samples collected at appropriate intervals were frozen for analysis at the 
sponsor's laboratories. At appropriate intervals post-treatment the 
subjects were asked about any unusual symptoms. In this and many of the 
f~llowing studies, symptoms w1~re graded: 

None: 
Mild: 
Moderate: 

Severe: 

d. Resu1 ts 

no awareness of abnonnal signs or symptoms 
aware of symptoms, but easily tolerated 
discomfort enough to interfere with but not 
prevent daily activity 
unable to perform usual daily activities 

{1) Safety parameters: no abnormalities of vital signs, hemogram, serum 
electrolytes or urinalysis were observed with either famotidine or 
placebo. One of the subjects experienced transient lighthradedn~ss after 
placebo. There were no other ~lini~al adverse events. 

(2) Serum gastrin (figure 3): maan serum gastrin levels at 0 hour were higher 
for all doses of famotidine than piacebo. Four hours after treatment, 
mean gastrin levels were statistically significantly higher after the 20 
and 40 mg doses than after the lower doses and placebo. 
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(3) The results of serum pro1actin ueterminations are described below under 
II D, "Hormona 1 ef:'ec ts. " 

e. Com;lusions: famotidir.e is well-tolerated in single oral doses up to 
40 mg. Doses of.20 mg and 40 mg increase serum gastrin. 

3. Study No. 748 

a. Title: A double-bltnd, placebo-controlled study to investigate the safety 
and tolerability of repea~ed doses of famotidine in healthy subjects. 

b. Investigator: Professor P. J. DeSchepper, Department of Phannaco1ogy, 
Campus Gasthuisberg, Leuven, Belgium. 

c. Design of study: at 0800 and 1700 hours for 7.5 days, the subjects 
recfived intravenous bolus injections of 5 ml containing either famotidine 
20 mg (6 subjects) or placebo (2 subjects). Doses on oad-numt-ered days 
were administered in the left arm and on even numbered days in the right 
arm. Tolerability and safety were assessed by monitoring pain and 
incluratfon at the injection site, ECG, vital signs, clinical chemistry, 
urinalysis, clinical adverse experiences and any changes in physical 
stat~s. Plasma levels and urinary excretion of famotidine were 
determined after the first and 15th doses. 

d. Results 

(1) Plasma levels of famotidine (figure 4): the plasma is cleared rapidly of 
the administered drug with no evidence of a cumulative delay in clearance. 
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(2) Safety: indurat;on and local hyperemia occurred in 2 of the 6 famotidine 
treated subjects; in one of these. the investigator attributed the result 
to a slight extravasation of the drug during the last 15 seconds of the 
injection. Epig1stric discomfort was reported by 3 famotidine and 1 
placebo-treated subjects. A few laboratory safety parameters showed a 
statistically significant change after administration of both fan:otidine 
and placebo. No consistent changes were observed in ohysical examination 
or ECGs. A statistically significant decrease in systolic blood pressure 
was noted in subjects receiving pl~cebo as well as i~ those r~ceiving 
famotidine. Thus. clinical adverse experiences were few and they were 
similar for drug- and placebo-treated subjects. 

e. Conclusions: famotidine 20 mg b.i.d. intravenously for 15 doses was 
well-tolerated in healthy subjects. 

4. Su11111ary of tolerance studies: In 3 studies in a total of 36 healthy 
volunteers famotidine was well tolerated in single oral doses up to 160 
mg, in repetitive oral doses of 20 mg and 40 mg b.i.d. for 5 days, and in 
intravenous doses of 20 mg b,f.d. for 7.5 days. The only observation of 
possible clinical significance was a mild elevation of serum 9a:trfn 
levels after oral administration of 20 and 40 mg. Additional tol~r~nce 
data are derived from studies not designed primarily for this purpose. 

B. Bioavailability/Pharmacckinetics 

1. Study No. 748: the protocol has just 
been revi ~1wed above under "Human 
Tolerance." The pharmacokinetic data 
derived from that study show (table 1) 
that after repeated administration of 
20 mg twice daily for 15 doses. the 
drug was cleared primarily through the 
kidney and that the half-life was a 
little less than 3 hours. 

2. Stucly No. 42 

TAIL£ 1 
•1'11,,...cokitWtic ,,.,._tt"I /!tfomtt,.1c "''"! of fMOtlo1"' fol1ow1n9 
"-P.lt 1ntr1.,~rt0111 tdl1111StP'ltion Of 20 119 IIO o.i11 fer IS CloStS in 
6 llt1' tll)' IUbJ.CU, 

Pl11a. Clt1r1nct .,;1 J 
11!/1111 n 

lltnll Clttrtnct, "' 111J/111in 

Mon-,..ntl Clt1r1nct•, .. 
111ll•1n 

~lf-ltft, 1.7 
no1i1r1 

Ul"illlP')' lltCOWJ"y, IZ.9 
\ of Oo$t 

-tlifft,.tn-::t btt11111tn plti .. cltl"ll'ICt 1nd rt'lll) cl1tr1t1Ct. 

a. Title: An open. 4-way cross-over. single dose, comparative 
bioavaflabflity study of famotfdine capsules 20 mg. tablets 20 mg and 
40 mg, and intravenous injection of 20 mg. 

b. Investigator: Roger L. Williams, M.D •• University of California. San 
Francisco, CA. 

c. Design of study: this was an open, single-dose. 4-way cross-over study in 
16 healthy volunteers assigned randomly to receive each of the 4 
treatments listed in the title with a 1-week washout be~ween treatments. 
Following administration of the test medications. plasma and urine samples 
were taken at appropriate intervals and were assayed for levels of 
famotidine. 

I 
i 



, 
r 

NL'A 19-462 Page 7 

d. Results 

(l) Sa~ety: no ciinical or biochemical adverse experiences were reported at 
any time during the study. 

(2) Phannacokinetics: the time to maximom 
blcod levels was the same for 111 3 
oral doses but reached a significantly 
higher level and remained higher for a 
longer period time with the 40 mg 
tablet. Approximately 30i of the drug 
was exc~eted in the urine over a 72 
hour period after all 3 oral doses 
(figure 5), which was about half of the 
amount excreted after the intravenous 
dose. The total body clearance 
averaged approximately 28 1/h and the 
mean half-life was around 3 hours. For 
all practical purposes the 3 oral 
fonnulations had a similar 
bioavailability, approximating 45i. 

.. 
' ! 11 
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e. Conclusions: single oral doses of famotidine, capsYles 20 mg. tablets 
20 mg or 40 mg, and IV dose of 20 mg, were well-tolerated. Systemic 
bioavai1ab1lity approximated 45i and was similar for all 3 oral doses. 
The 20 mg capsule and 20 mg tablet are bioequivalent. 

3. Study No. 556 

a. T't.le: A two-part, open study in heal thy elderly subjects to examine the 
pharmacokinetic profiles of famotidine when administered as a singlj 
intravenous and single oral dose (Part I) and repeated oral doses 
(Part II). 

b. Investigator: B. Martin, M.O., Bios Consulting and Contract Research, 
Ltd., Surrey, England. 

c. Design of study: open, two-part study in 8 healthy elderly subjects wit~ 
random cross-over treatment sequ~nce. During the first pa~t of the study, 
fasting subjects received either a single intravenous dose of 20 mg or an 
oral dose of 40 mg. In the second part of the study they received 40 mg 
b.i.d. for 9 doses. Plasma and urine samples were collected according to 
the same schedule as that in the study reviewed above. Safety parameters 
were assessed by both clinical observation and conventional laboratory 
tests. 

I 
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d. Results 

(1) Safety: no drug-related adverse events were reported. 

(2) Pharmacokinetfcs; plasma concentrat1on of famotidine followfng the 
admfnfstratfon of a single oral dose or following the last of the multfple 
oral doses of 40 mg WE!re $ fmil ar (ff gure 6) as were the cur"""' for 'Jri nary 
secretion of famotidine (ffgure 7). The disposition of the dru~ was 
therefore similar to that found in the younger volunteers reporc .. ~ in tt1e 
study reviewed above. The bioavailability in these elderly subject~ was 
40i, i.e., in the same range as that in the younger subjects. 
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e. Conclusions: •he results of this study indicate that famotidine is as safe 
and as bioavailable in hea;thy elderly subjects as in the younger age group. 

4. Study No. 52/ 

a. Title: An open study to assess the disposition kinetics and safety of 
famotidine in patients with moderate to severe renal insufficiency. 

b. Investigators: Paul Abraham, M.D. and William F. Keane, M.D., Drug 
Evaluation Unit, Regional Kidney Disease Program, Hennepi~ County Medical 
Center, Minneapolis, MN. 

c. Design of study: 18 patients with moderate to SP.Vere renal insufficiency 
were assigned to one of three groups according to the degree of renal 
impainnent. Group l (7 subjects) had a creatinine clearance of 30-50 ml/min 
and a ;erum creatinine greater than 3 mg S; the creatinine clearance in 
Group 2 (5 subjects) was 10-30 ml/min, in Group 3 (6 subjects) less than 
10 ml/min, Patients in Group 3 were anuric; hemodialysis was df.sconnected 
one day prior to the administration of famotidine. On the study day a 

I 
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sfn3le fntravenous injection of famotidine 10 mg was given over a 1 mf nute 
period. Plasma and urine samples were collected according to essentially 
the same schedule as in the protocols reviewed above. Insulin and 
creatinine clearances were d~termined for 30 minute periods 1.5 hours before 
and 4 hours after administr·a<:ion of the drug. The patients were observed 
for any adverse clinical reactions; conventional laboratory tests were 
performed before and after drug administration. 

d. Results 

(1 ) Safety: no elf ni ca lly important drug-related adverse events occurred during 
this study. 

(2) Pharmacokinetics: in patients with impairment of renal functi.;n plasma 
clearance (figure 8) anc! renal clearance (figure 9) cf the drug are 
diminished pari f/ssu with the degree of renal impairment. The total area 
under the curve igure 10) and the half-life (figure 11) are inversely 
proportional to the creatinine clearance. The non-renal clearance was not 
affe~ted by the degree of impairment of renal function. Considering that 
th~ upper limit of ~alf-lffe fn healthy young and healthy elderly subjects 
was in the neighborhood of 5 hours. it is apparent th&t the, half-life of 
famotfdfne becomes prolonged with a degree of renal impaf1.,nent 
characterized by a creatinine clearance of less than 30 ml/min. 
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e. Conclusion: the results of all parameters of disposition of famotidine in 
patients with decreased renal function indicate that in patients with 
creatinine clearance of less than 30 ml/min the dosage of famotidine must 
be adjusted downward to achieve blood levels comparable with those 
obtainable at any giv~in dose in patients with normal renal function or 
with lesser degrees of renal impairment. 

5. Su11111ary of bioavailability/pharmacokinetic studies: the results of 4 
studies evaluating famotidine in sing1e intravenous doses of 10 mg and 20 
mg, single oral doses of 10 mg, 20 mg and 40 mg, and multiple oral doses 
cf 40 mg indicate that the drug is 40-45'.t bioavailable, has a mean 
hGlf-life of about 3 hours and is cleared from the body primarily via the 
kidneys. The pharmacokinetics are 
approximately the same in elderly as in 
younger subjects, while in patients 
with renal insufficiency significant 
delat in excretion of the drug appears 
when the degree of renal impairment 
amounts to a creatinine clearance of 

"l 
" 

less than 30 ml/min. A reduction in • 
the famoti dine dose would therefore be 1 " 
indicated in such patients. The 
comparative half-l'ives of famotidine in " the healthy young, the healt:;y elderly ' 

I 
I and the renally-impairad subjects are ,, 
I 

I 
I 
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• shown graphically in figure 12. No 
drug-related adverse effects were 
documented in any of these studies. 
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C. Gastric and pancreatic function 

1. Pentagastri n-stimul ated gastric secretion 

a. Study No. 725 

(1) Title of study: Compari:;1.n of:· r:l1ffe!"ent doses of famotidine on 
pentagastrin-stimulated gastr': ''id secretion. 

(2) Investigator: Professor Richard -1. Hu•1t, McMaster University Medical 
Centre, Hamilton, Canada. 

(3) Design of study: double-blind, fol'r-way, placebo-contro11e1, cross-over 
study in which $ healthy volunteers were assigned randomly to receive 3 
dosage regimens of famoti dine intravenously to achieve p 1 asma 
concentrati~ns of 10, 30 and 90 ng/ml respectively, or placebo. In the 
morning after an overnight fast the subjects were intubated with a 14 
French double-lumen tube, the contents of the stomach emptied, and 
continuous aspir~tion carried out for 7 consecutive hours. The first h~ur 
assessed basal acid secretion. A 19-gauge butterfly needle was then 
inserted into a v~in in each forearm to provide for administration of 
pentagastrin and tes! drugs separately. A loading dose of famotidine was 
administered as a bol:.is injection over 2 minutes and constant irtfusion 
started immediately thereaft~r at a rate to provide the desired blood 
level. The amounts of famo:ijine administered were: 

I 
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Plasma concentrations Lo~ding dose (2 min) Rate of infusion 
ng/ml mcg/kg mcg/kg/hr 

10 3 4.3 
' 

30 9 12.9 
90 27 38. 7 

The placebo arm consisted of saline infused at a rate of 50 ml/h. At 
the end of the first 2 hours pentagastrin infusions were administered in 
5 incremental infusion rates, each for a period of l hour, starting with 
0.1 mcg/kg/h and ending with 2.0 mcg/kg/h. Blood samples for assay for 
famotidine were obtained at baseline and at hourly intervals for 7 
hours. The volume of gastric secretion was measured every 10 minutes 
and analyzed for pH, titratable acidity and pepsin concentration. The 
first 30 minutes of each hour was considered a stabilizing stage; the 
collections or the last three 10-minute intervals of each hour were 
averaged and doubled to obtain the hourly rates of secretion. 
Observations to assess safety included a hemogram, clinical chemistry 
and urinalysis. 

(4) Results 

(a) Safety: no drug-related adverse events occurred during these studies. 

(b) Gastric secretion: 8 volunteers completed the studies. During 
pentagastrin stimulation, famotidine significantly reduced gastric acid 
output in a dose-related fashion, reaching almost 100% inhibition with 
the highest plasma concentration of the drug (figure 13), an effect 
resulting from reduction in both the volume (figure 14) and t~e 
concentration (figure 15) of acid. Paradoxically, a sustained elevation 
of pH was observed with only the do~e whi:h yielded a blooJ level of 
90 ng/ml (figure 16). Pepsin concentration was not significantly 
different with the 3 doses than with placebo, but as a result of the 
great reduction in volume the pepsir. output was correspondingly reduced. 
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{5) Conclusions: constant intravenous infusions of famotfdine at rat~s 
est1mated to produce plas1na concentrations of 10, 30, and 90 ng/ml 
inhibited basal gastric secretion maximally and pentagastrin-stimulated 
secretion in a concentration-dependent manner. At a concentration of 
90 ng/ml acid secretion fs almost completely inhibited. The sponsor 
concludes that for maximal therapeutic antisecretory effects, this level 
of plasma concentration might be desirable. 

(6) Co11111ent: the investigator must have had some basis for knowing a pr·iori 
what rates of infusion would produce the desired blood levels. Tt will be 
interesting to hear from the sponsor how ft was done. 

b. Study No. 2 

(1) Title: A double-blind, placebo and active controlled study to determine 
the effect of three separate incremental oral doses of famotidine on 
pentagastrin-stimulated gastric acid secretion in healthy volunteers. 

(2) Investigator: J. Lacey Smith, M.D., Baylor College of Med·;cine, Houston, 
TX. 

(3) Design of Study: double-blind, cross-over, placebo and active drug 
(cimetidin~) controlled study. Ten healthy volunteers eligible for the 
study on the basis of medical history, physical examination, laboratory 
tests and ECGs received single doses of famotidine 5, 10, and 20 mg 
placebo, or cimetidine 300 mg all administered orally with water 200 ml. 
The subjects remained ambulatory for 1 1/4 hours and w·ere then intubated 
with a 16 French double-lumen tube. Volume of secretions lost through the 
pylorus was corrected by infusion of a standard solution of phenol-red. 
Gastric a!::pirates 111ere collected for three 15-minute intervals followed by 
IM injection of pentagastrin 6 ug/kg, followed by 15-minute collections of 
the continuously aspirated secretions for one hour. An additional 
investigation enlisted 6 of the volunteers who were found to be high basal 
acid sec re tors (more than 2. 0 mEq/h) and/or brisk respondf'rs to 
pentagastrin (more than 20 mEq/h) in a ~tudy to assess the effect of 
famotidine 20 mg administered orally at 8 p.m. on the gastric secretory 
response to a single IM dose of pentagastPi n given 10 and 12 hours. 1 ater. 

i l ___ j 
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(4) Results 

(a) Safety: no adverse events occurred during this study. 

(b) Gastric $ecretio~: pentagastrin-stimulated acid output was inhibited by 
famotidine in a dose-related fashion (figure 17), a result primarily of 
inhibition of volume of secretion (figure 18). The percent inhibition 
with cimetidine 300 mg was of the same order as that with famotidine 
5 mg. Basal gastric secretion was decreased by all active treatments in 
comparison with placebo. Among the 6 subjects in the additional study, 
inhibition of pentagastrin-stimulated acid secretion 10-12 hours following 
famotidine 20 111g ranged from 18'.t to 88'.t with a mean of 53.6%. 
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(5) Conclusion: Famotidine administered orally approximately one hour before 
intramuscular inject1cn of pentagastrin inhibited the gastric secretion in 
the following hour significantly more than did placebo with all doses 
tested. The inhibit~~y effect of famotidine 5 mg was comparable to that 
of cimetidine 300 mg. Famctidine 2u mg oiminis11ed the secretory response 
in varying degrees to an inj~ction of pentagastrin given up to 11 hours 
later. 

c. Study No. 3 

(1) Title of Study: A double-blind placebo and active drug-controlled study 
to determine the effect of three separate incremental oral doses of 
famotfdine on pentagastrin-stimulated gastric acid secretion in hea'ithy 
volunteers. 

(2) Investigator: Richard W. Mccallum, M.D., Yale University School of 
Medicine, New Haven, CT. 

___ j 
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(3) Design of Study: double-blind, cross-over, placebo and active drug study 
in a 10 healthy volunteers. The procedure was similar to that of study 
No. 2 except that pentagastrin was inf~sed intravenously at a rate of 
l mcg/kg/hr for two hours starting two hours after oral adminis~ration of 
famotidine 5, 10.or 20 mg, or cimetidine 300 mg or placebo. At the 
conclusion of the infusion, the subjects were permitted to become 
ambulatory for one hour after which a second continuous two-hour 
pentagastrin infusion was started. At the completion of this infusion, 
which was seven hours after administration of the test substance, the 
study day was completed. 

(4) Results 

(a) Safety: no drug-related adverse events were reported. 

(b) Gastric secretion: a dose-related 
reduction in acid output following 
famotidine was observed after both 
pentagastrin-stimulated periods 
(figure 19). During the first 
period of stimulation acid output 
with f~motidine 5, 10 and 20 mg 
was redu,ed 50%, 69% and 87% 
respectively, compared to 36% for 
cimetidine. During the second 
pe~iod of stimulation the 
respective degrees of inhibition 
were 41%, 62i, 69% and 7%. 
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(5) Conclusion: the results confirm those of the previous study in showing 
that famotidine inhibits pentagastrin-stimulated gastric acid output in e 
dose-related fashion for at least 7 hours after oral administration of the 
drug. In this study, moreover, the degree of i11hibition with famotidine 
5 mg was both greater and more prolonged than with cimetidine 300 mg. 

d. Study No. 5 

(1) Title: A double-blind, placebo controlled study to determine the effect 
of three separate incremental oral doses of famotidine on nocturnal and 
pentagastrin-stimulated gastric acid secretion in healthy volunteers. 

(2) Investigator: Sidney Cohen, M.D., and Ann Ouyang, M.D., Hospital of the 
University of Pennsylvania, Philadelphia, PA. 

I 
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(3) Oesfgn of ::it.udy: the effects of single oral doses of famotidfne 10, 20 
and 40 mg wer~ compared to placebo on pentagastrin-stfmulated gastric acid 
secretion 9 1/2 hours after administration of the drug In 8 healthy 
volunteers in a double-blind, four-period cross-over study with a washout 
interval of 72 hours separating the treatments. The medication or placebo 
was self-administered at midnight. Pentagastrin 6 ug/kg was g1ven 
subcutaneously 9 1/2 hours after ingestion of the drug; gastric secretfon 
~as determined for two hours thereafter. 

(4) Results 

(a) Safety: the only adverse experiences were those attributable to 
administration of pentagastrin. 

(b) Gastric secretion (figure 20): during the first hour of pentagastrin 
stimulation there were statistically significant reductions of gastric 
acfd output with famotidine 20 mg and 40 mg compared to pl~cebo; during 
the second hour significant reduction of acid output occurred with all 3 
doses of famotidine. 

F.i.9W'• 20 
MMr. Pent.aq&r~lJ'I St..l.lllWlud Ae1d 591.'T..Uon 

10 

(5) Conclusion: Famotidine in single oral doses of 10, 20 and 40 mg inhibits 
pentagastrin stimulated volume ana acidity of gastric secretion in a 
dose-related manner for a period of more than 11 hours. 

e. Summary of studies on pentagastrin-stimulated secretion: famotidine in 
the proposed daily therapeutic doses (40 mg h.s. for short-term treatment 
of peptic ulcer, 20 mg h.s. for prevention of recurrence) inhibits acid 
secretion stimulated by pentagastrin administered by continuous IV, 
intramuscular or subcutaneous injection. The inhibition amounts to 60-70% 
compared to placebo, and lasts for up to 12 hours in some cases. A single 
oral dose ~f 5 mg has approximately the same inhibitory effect as a dose 
of 300 mg of cimetidine. 

I 
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2. Nocturnal secretion 

a. Study No. 5: the protocol was as reviewed above und~r IICld. The pH of 
nocturnal gastric secretion was elevated (figure 21) by single oral doses 
of famotidine 10f 20 and 40 mg for at least 8 hours. The pH values were 
above 6 in only of the 8 subjects on placebo contrasted with 5 on 
famotidfne. With the 40 mg dose the pH in all 8 subjects was above 7.0. 
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b. Study No. 7 

(1 l Title: A double-bl ind, placebo-controlled study to detennine the effec:ts 
of four oral dose levels of famotidine at the beginning and end of a 5-day 
dosing regimen on nocturnal and food stimulated i'Cid secretion in 
volunteers who are hype~-secretors. 

(2) Investigator: Jerome Ryan, M.D., Clinical Research Center, Inc., New 
Orleans, LA. 

(3) Design of Study: the study was divided into three parts: 

Part I evaluated nocturnal and food-stimulated acid secretion on the 
first and Fifth day when doses of famotidine 5, 10, 20 and 40 mg and 
placebo were administered to 4 healthy volunteers at 9:00 PM each evening 
f:>r 5 days. Each treatment period was separated by a 5 day interval. The 
study was ~fscontinued when ft became apparent that an effective dose had 
not been identified with the dosage regimens evaluated. Other dosage 
regimens were then explo~ed in an open-label pilot study. 

' 
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Part II evaluated the effects on nocturnal and meal-stimulated acid 
secretion over a 22-hour interval after administration of famotidine 40 or 
80 mg or placebo at 7:00 AM in an open-label design to 2 healthy 
volunteers. Eacb treatment period was separated by an interval of 5 
days. 

Part III evaluated the effects on nocturnal and meal stimulated acid 
secretions over a 22-hour interval with dosage regimens of famotidine 
10 mg b.i.d •• 20 mg b.i.d., 80 mg at 9:00 PM or placebo in an open-label 

1 design to 3 healthy volunt~ers. Each treatment period was separated by an 
interval of 5 days. Volunteers were acceptable for the study on the basis 
of a basal secretory rate greacer than 5 mEq/h. 

_ _J 
I 

(4) Results: nocturnal ac~d output measured from 12 midnight to 7:00 AM after 
a dose of drug at 9:00 PM was inhibit~d by about 90% by both a 40 and 
80 mg dose of famotidine. 

(5) Conclusion: effective inhibition of nocturnal acid secretion can be 
achieved with a single oral dose of famotidine 40 mg h.s. The effect on 
food-stimulated secretion will be discussed under that heading. 

c. Study No. 51 

(1) Title: A double-blind, placebo-controlled, randomized 3-way cross-over 
study in ambulatory duodenal ulcer patients in rem1ssion to evaluate the 
effect of famotidine on 24 hour intragastric pH profile and concurrent 
gastrin values. 

(2) Investigator: J. Lacey Smith, M.D •• Saylor College of Medicine, Houston, 
TX. 

(3) Design of Study: duodenal ulcer patients in remission with a basal acid 
secret;on greater than 5 mEq/h were assigned randomly to receive either 
placebo at 9:00 AM and 9:00 PM, famotidine 20 mg at 9:00 AM and 9:00 PM or 
placebo at 9:00 AM and famotidine 40 mg at 9:00 PM. Study day 7 of each 
treatment period was designated as monitoring day during which the 24 hour 
intragastric profile was monitored continuously and blood samples 
collected for measurement of serum gastrin. On all monitoring days the 
patients were given a choice of foods from a menu providin~ for the same 
intake of xanthine-containing foods and beverages. Meal tlmes were 
8:30 AM, 12 M and 5:00 pm. Four suojects completed the study. 

(4) Results 

(n) Safety: no drug-related adverse events were reported. 
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ib) Nocturnal acidity (table 2): the 
median and ranges of pH measured 
from 1:00 AM to 9:00 AM were placebo 
1.38 (1.20-2.38), famotidine 40 mg 
at 9:00 PM 5.88 ~3.90-6.05) and 
famotidine 20 mg at 9:00 AM and 9:00 
PM 5.53 (3.92-6.97). 

[ff•ct of t'1mot1diM on ftOl:twrT11l 1cid1t1 
,._t1dtnt Or' placebo gtvtri Ol'Jlly 1t 9:00 PH *•" intrat11trtc pH •••1i1,....nt1, 1 :00 N4. t:UO AM 

'''''"' ~-tidi"f Pltct&o .... 20 .. 

I 6.05 6. 97 1. JI 
' l.90 .... 1.20 
J 5.80 J.92 l.JB 

' 5.95 6.11 1."' J41oQ'ftn 5.88 5. SJ I . JB 
l1n91 l. 90·6. 05 J.92·6.97 I. 20·2. 38 

(c) Food stimulated secretion is discussed below under IIC3a. 

(5) Conclusion: in duodenal ulcer patients in remission, the pH of nocturnal 
gastric secretion was significantly higher in patients receiving 
famotidine than in those receiving placebo. 

d. Su11111ary of studies on nocturnal secretion: the proposed therapeutic doses 
of famotidine (40 h.s. for short-term treatment, 20 h.s. for prevention of 
recurrence) reduce nocturnal acid production by 85-95% and increase 
intragastric pH to as high as 4 to 7 compared to placebo levels up to 2.4. 

3. Food-stimulated secretion 

a. Study No. 7: tt.is is the study described above (IIC2b) in which the 
effect on nocturnal secretion was reviewed. 

(1) Results 

(a) Safety: no serious adverse reactions attributable to famotidine were 
reported. 

(b) Acidity: a significant increase in the pH following breakfast was 
observed as a carryover of the effect of the 20 mg b.i.d. an.I 40 mg h.s. 
doses compared to placebo (table 3). Neither the previous h.s. dose of 
40 mg nor the dose of 20 mg at 9:00 AM had any effect on the pH following 
the evening meal. 

TABLE 3 

Effect of hinotfd1: • on acidity of food-stimulated gastric sec,.tfon 

Mean 1ntragastric pH 
P&tfent g;OO AM - 5:00 P" 5:00 P" - 1:00 AM 

40 mg HS 2U mg BIO Placebo 40 1119 llS 20 01g BIO Placebo 

1 l.32 3.35 1.99 1.47 1. 75 1.63 
2 2.B2 3.08 2.ri1 2.36 1. 77 1. z~ 
3 2.21 2. 7B 1. 99 1.42 2.34 1. 7Z 
5 2.80 3,ZU 1.96 1.54 z .11 1.97 

Median Z.81 3, 14 1.99 1. 51 1. 94 1.68 
R1n9e 2.21-3.JZ 2.78-3.35 1. 96-2 .07 1,42-2.36 1,75-2.34 1.29-1. 97 

(c) Conclusion: a single h.s. dose of famotidine 20 or 40 mg has a moderate 
inhibitory effect on the gastric secretory response to breakfast on the 
following morning, but no effect on meals later in the day. 

I 
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b. Study No. 51: the procedure and the effect on nocturnal secretion were 
reviewed above under IIC2c. 

(1) Results 

(a) Safety: the only clinical adverse experience occurred in a patient 
receiving placebo. The same subject also had an increase in band cells. 
One subject receiving famotidine 40 mg h.s. experienced transient pyuria, 
not considered drug-related. 

(b) Effect o~ pH of digestive secretions: the mean pH measur~ments for each 
volunteer over the 9:00 AM to 5:00 PM interval were higher during 
administration of famotidine than during placebo, but the data were 
insufficient for statistical analysis. 

c. Sunnary of studies on food stimulated secretion: insufficient data are 
available to permit conclusions regarding the effects of famotidine on 
food stimulated secretion in duodenal ulcer patients in remission. In 
healthy volunteers doses of 20 and 40 mg h.s. show a carry-over inhibitory 
effect on breakfast-stimulated acid output. 

4. Gastric emptying and pancreatic secretion 

a. Study No. 61 

(1) Title of study: An open-label study to evaluate the effect of treatment 
with farnotidine on gastric emptying and p~ncreatic exocrine secretion in 
healthy volunteers. 

(2) r .• ~estigator: Richard Redinger, M.D., University of Louisville, 
Louisville, KY. 

(3) Design of study: in 6 healthy male volunteers receiving famotidine 40 mg 
b.i.d for 7 days, labeled chicken pate in beef stew was used to measure 
the gastric emptying time of a solid meal, and pancreatic exocrine 
function was assessed by measuring volume, bicarbonate and amylase after 
intravenous secretin, before and after 7 days of treatment. 

(4) Results 

(a) Safety: No clinical adverse experiences or clinically important changes 
in laboratory parameters were observed. 

(b) Gastric emptying: famotidine had no significant effect on gastric 
emptying. 
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(cl Pancreatic exocrine function: mean volume of secretion (figure 22) was 
not affected by famotidine; there was a trend towards a reduction in the 
output of bicarbonate (figure 23) and amylase (figure 24) but the 
differences were not significant. 
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(d) Conclusion: on the basis of the ~imited amount of data available from 
thfs one study there appears to be no significant effect of famotidfne on 
gastrh~ emptying or pancreatic exocrine secre·:fon. 

(e) COlllllent: th~ trend toward reduction of volume and especially of 
bicarbonate ~utput after administration of famotfdfne may indicate a real 
effect. The less acid reaching the upper intestine, the less release of 
secretfn and the less stimulus to these functions of the pancreas. This 
possibility could be better evaluated by determining the effect of 
famotidine on the basal secretions of the pancreas. 

I 
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[. Sunmary oi' effects on gastdc and pancreatic function: fJmotidine 
supprP~sed basal, food-stimulated nocturnal and pentagastrin stimulated 
volume and acidity of gastric secretion in a dose-related manner. The 
dose recommended for short-term treatment of peptic ulcer (40 mg h.s.) 
inhibited nocturnal ;ecre~ion almost completely and had a significant 
carry-over effect on the acid response to a breakfast meal or an injection 
of pentagastrin secretion on the following morning. Pepsin concentration 
was not affected, but peps~n output was reduced in consaquence of the 
reduction in volume of secretion. Famotidine had no effect on the rate of 
gastric emptying of a meal, nor, apparr:ntly, on secretin-stimulated 
pancreatic secretion. 

D. Hormonal effects 

1 • Study No. l: the protocol was described under "Human tolerance", (IIA2). 

Effect on serum prolactin (figure 25): 
mean prolactin levels with all 
drug doses were h1gher at O hour 
than with placebo; these 
differences were thought to be 
attributable to the inherent 
variations of measurement. Four 
hours after dosing, ~ignificant 
mean decreases from 0 hour were 
observed for all treatments, 
probably reflecting diurnal 
variation. 
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2. Study No. 42: the protocol was revie•11ed under "Human Tolerance" (IIA2). 

Effect on secr~tion of prolactin 
(figure 26): prolactin levels 
assessed over a period of 4 hours 
following intrav~nous administration 
of famotidine 20 mg were signifi~antly 
lower than the pre-drug levels. The 
sponsor speculates that this might be 
because the baseline blood samples 
were obtained inmediately after the 
subjects had stoppe~ being ambulatory, 
whereas the post-drug sarples were 
obtained while the subjects had been 
recumbent for some time. Also, the 
known diurnal variation in serum 
prolactin leve:s may have been o! 
factor. At !ny rate, famotidin1~ 20 mg 
administered intravenously did not 
stimulate prolactin secretion. 

21 

' ' ! l 

s . . ' ' " ' 

r1q-~e 26 
Mear Prt:lact.i.n l..ll'Vets Follo1o•1.'1q tr.trav&"OUI .ld'!ur..istratJ.on 

o+-~~~~~~~--.---~~~~ 

0 0.25 0.5 LO 1.5 2.:i 2.5 4.0 

T ..m. !t'l::l\.lrf I 



NOA 19-462 Pa!}e 22 

3. 

a. 

b. 

c. 

d. 

e. 

4. 

E. 

1. 

Study No. 31 

Title of study: A double-hi ind, dose-ranging study to evaluate the 
ef~ects on heal'fng of active duodenal ulcer, famotidine compared to 
placebo. 

Investigator: Ram K. Shrivastava, M.D., New York, New York. 
1 Design of study: an addendum was made to this study to include 

measurement of selected hormones. Blood samples were taken at baseline 
and at the end of the short-term treatment of duod~nal ulcer for 
determination of prolactin, FSH and LH, gastrin, and, in males, 
testosterone. 

Results: some o.r all of the parameters were tested in up to 10 patients. 
Minor changes, not clinically Important, were recorded, suggesting that 
famotidine has no effect on the hormones measured. 

Conclusion: in this limited number of subjects, there was no apparent 
drug-related effect on hormone levels. 

Sunmary of honnonal affects: famotidinc did not st.inrrJlate the release of 
prolactin, FSH, LH or testosterone. Since there were no comparati·1e 
studies with other Hz-blockers, the significance of these findings 1s 
questionable. An inhibitory effect of famotidine on prolactin secretion 
1s not ruled out by the data submitted. 

Drug interactions 

Study No. 48 

a. Title of study: An open label, randomized, 2-way, cross-over study to 
assess the effect of famotidine and of cimetidine on the disposition of 
intravenous theophylline. 

b. Investigator: Roger L. Williams, M.U., University of California, San 
Francisco, CA .. 

c. Design of study: an open, randomized, 2-·way cross-over study in healthy 
volunteers to determine the effect of multiple oral doses of famotfdine 
and cimetidine on the pharmaco!\inetics of intravenous theophyll ine as 
measured by plasma concentrations and urinary recovery. 

The pharmacokinetics of famotidine after single and multiple doses were 
also examined. The study was carried out in 10 healthy volunteers, 5 of 
each sex, ages 21-32, mean 24.5 years. Each study period was of 9 days 
duration and divided into 3 parts. Part 1 was a baseline segment 
consisting of the initial 2 days in which aminophylline (85% theophyllinel 
5 mg/kg was administered IV and plasma and urine collected to establish 

I 
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baseline concentrations of theophylline. Part 2 was a 1-day no-treatment 
washout segment. Part 3 was a drug treatment segment in which either 
famotidine 40 mg b.i.d. or cimetidine 300 'Ilg q.i.d. was administered for 3 
days and plasma and urine collected to establfsh single-dose and 
repeat-dose plaS11a concentrations of famotidine bu~ not cimetidine. On 
the fourth day, ami nophyll i ne was given concomitantly with famllti dine or 
c'imetid1ne. Plasma and urine were collected for both drug groups for 48 
hours and the findings compared with the baseline theophylline period. A 
minimum 7 day washout period separated the study per;ods. Adverse 
reactions were monitored throughout. 

d. Results: 

(1) Safety: no adverse clinical or laboratory events attributable to 
famotidine or cimetidine were reported. 

(2) Disposition of theophylline: total body clearanr.e of theophylline was 
unchanged by farnotidine (58 vs til ml/min), but was significantly decreased 
by cimetidine (58 vs 40 ml/min), p 0.01. The half-life of theophylline 
remained constant during treatment with famotidine, but was significantly 
orolonged (9.3 to 12.2 h), p 0.05, with cimetidine. Plasma concentration 
"(figure 27) and ririnary ex<:retion (figure 28) of theophylline remained 
unchanged during treatment w1th famotidine, but plasma concentration was 
increased and urinary recovery prolonged during treatment with 
cimetidine. 
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e. Conclusion: cimetidine in therapeutic dosage, but not famotidine in 
hfgher than anticipated therapeutic dosage, decreased the metabolic 
el imfnation cf theophyll i ne. 

2. Study No. 53 

a. Title of stuay: Effect of famotidine on the anticoagulant action of 
sodium warfarin in healthy volunteers. 

b. Investigator: Jerome R. Ryan, M.D., Clinical Research Center, New 
Orleans, LA. 

c. Design of study: 10 healthy male subjects participated. During Period I 
the subjects received a single-oral dose of sodium warfarin in the 
evening; prothrombin times (PTs) were determined in the mornfng. The dose 
of sodium warfarin was adjusted by the investigator so that the subjects 
were sub-therapeutically anti-coagulated, defined as a PT which was just a 
few seconds longer than the subject's baseline (a maximum of 2.5 x 
control). The subject was maintained on this dosage to insure that a 
steady state had been achieved, defined as PTs on 3 consecutive days 
within 15% of each other. During Period II the si;bjects received 
famot.idine 40 mg orally morning and evening for 4.5 days, the last dose 
having been administered on the morning of the 5th day; the maintenance 
dose of sodium warfarin was continued once a day in the evening for 5 
days. During Period !II the subjects received thei~ maintenance dose of 
sodium warfarin once a day in the evening for 5 days followed by a brief 
washout period durfng which no drug was admi~istered. At the beginning of 
the washout period, subjects received a Eingle 5 mg dose of vitamin K. 
The washout period lasted until the subj0ct's PT value was within one 
second of the baseline. Throughout the investigation blood samples for 
determination for PTs were collected at intervals appropriate to the 
purpose of the investigation. 

d. Results 

(1) Safety: five subjects reported clinical adverse experiences; one (watery 
stool with gas) was considered possibly drug-related. The symptoms were 
in no instance severe and all resolved without residual effects. No 
subjects were discontinued because of adverse experiences. One subject 
had an elevation of SGPT to 71 units (ULN 45) at the end of the study; the 
subject was lost to follow-up. 

(2) Effect on prothrombin time 
(figure 29): famotidine did 
not affect the prothrombi.n 
time in normal volunteers 
receiving warfarin (range 
2-10 mg/day) plus famotidine 
40 mg orally adily for 4.5 
days. 
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e. Conclusion: repeated administration of famotidine 40 mg b.f.d. for 4.5 
days had no effect on the anticoagulant action of the sodium warfarin. 

3. Study No. 55 

a. Title of study: 'An open label, randomized, 2-way cross-over study to 
assess the effect of famotidfne and of cimetidine on the disposition of 
oral phenytoin and on hepatic blood flow. 

b. Investigator: Roger L. Williams, M.D., Drug Studies unit, UnivP.rsity of 
California, San Francisco, CA. 

c. Design of Study: an open-label, randomized two-wJy cross-over study in 10 
healthy volunteers, 8 men and 2 women ranging in ages from 20 to 47 years 
with a mean of 30.6 years, to examine the effects of repeated doses of 
cimetidine and of famotidine on the plasma kinetics of phenytofn given as 
a single oral dose and on the hepatic blood flow determined by the 
kfn~tics of indocyanine green (ICG) given intravenously. Part 1 of the 
study was a baseline segment consisting of 5 days in which oral phenytoin 
100 mg and intravenous ICG 0.5 mg/kg were given on the morning of day 1 of 
the study. Blood and urine were collected for 96 hours to the morning of 
day 5. Part 2 was an 8-day drug-treatment period during which either 
famotidine 40 mg h.s. or cimetidine 300 mg q.i.d. were administered for 7 
days from day 6 through day 12. Single doses of phenytoin 100 mg p.o. and 
ICG 0.5 mg/kg IV were given on the 3rd day of this period, i.e., day 9. 
Blood and urine samples were collected from the start of the phenytoin-ICG 
administration on study day 9 for 96 hours to the morning of study day 
13. A minimum 14-day washout interval separated tne 2 cross-over 13-day 
periods of the study. Phenytoin was given as Dilantin Capsules 100 mg 
p.o., ICG as a 10 second intravenous bolus. 

d. Results: 

(1) Safety: no clinical or laboratory adverse events were reported. 

(2) Phannacokinetic observations 

(a) Disposition of phenytoin: plasma concentrations of phenytoin were 
increased by concurrent administration of cimetidine but not famotidine 
( f 1 gu re 30 ) • ,,...,. " 
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(b) Hepatic blood flow: neither drug had a significant effect on h~patic 
blood flow as determined by clearance of ICG (figure 31). 
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e. Conclusion: in contrast to cimetidine, famotidine do&s not interfere with 
the biological disposition of phenytoin. Neither drug appears to affect 
hepatic blood flow, 

'I·. Study Ho. 58 

a. Title of study: An oper, label, randomized 3-way cross-over study to 
assess the effects of famotidine, cimetidine and no-dru~ treatment on the 
disposition of intravenous diazepam. 

b. Investigators: Miguel A. Zinny, M.D., Medical and Technical Research 
Associates, Needham, MA, and David A. Greenblatt, M.D., Division of 
Clinical Phannacology, Tufts-New England Medical Center, Boston, MA. 

c. Design of stud_v: open, randomized, 3-way cross-over study in 13 healthy 
male voluntsers to determine the effect of famotidine and cimetidine on 
the pharmacokinetics of diazepam. Each of 3 study periods lasted for 8 
days. On day 2 of each period, diazepam 10 mg wa.s given as a single 
intravenous infusion over 15 to 30 Stconds at app~oximately 8 am, 
following which blood samples were drawn at intervals up to 168 hours. 
The minimum washout interval between study periods was 3 weeks. 
Ct-ad.11inistration of the test drugs began on day 1 and consisted of either 
famotidine 40 mg b.i.d. or cimetidine 300 mg q.i.d. for 8 days. In the 
other segment, 10 drug treatment was given in connection with the 
injection of diazepam. 

I 
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d. Resul t.s 

(1) Safety: of the 13 volunteers enrolled, one was discontinued because of 
abnonnal liver function findings pre-study; this volunteer was replaced by 
another whc, however, was lost to follow-up after completing the first 
study period (cimetidine co-administration). The remaining 11 volunteers 
completed the 3 study periods. The safety data from this study are 
combined with safety data from a previous protocol designated Study 
No. 56, which was the same proi:ocol but was not suitable for analysis of 
effectiveness because a period of no drug treatment had not been 
included. Three of the subjects participating in study no. 56 had mild 
elevations of SGPT during both the famotidine and cimetidi~e periods; 4 of 
the subjects in protocol 58 also had mild elevations of SGPT or SGOT 
during both drug periods and 2 of them also had elevated SGPTs during no 
drug trf;atment. Clinical ad·verse experiences occurred in 2 patients 
receiving cimetidine but were very unlikely to be drug-related. No other 
adverse events were reported. 

(2) Pharmacokinetics: co-administration of neither famotidine nor cimetidfne 
influenced V1 (apparent volume of distribution in the central 
compartment) or Yd (total apparent volume of distribution) of diazepam 
(table 4). However, cimetidine co-administration significantly prolonged 
the apparent diazepam elimination t112 (half-life), increased AUC (total 
area under the plasma concentration tfme curve), reduced total clearance 
and increased the AUC of desmethyl di azepam. rJone of these effects we1·e 
observed with co-administration of famotidine. Mean plasma concentraticns 
of di azepam and desmethyl di azepam associated with co-admi ni strat·ion of the 
respective treatments (figures 32 and 33) show that with cimetidine, but 
not with famotidine, there was a statistically significantly higher plasma 
concentration of diazepam from 24 through 120 hours and of its metabolite 
from 96 through 168 hours. 
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e. Conclusion: treatment with famotidine 40 mg b.i.d., a dose higher tll.l'l 
the reconnended therapeutic dose in the treatment of peptic ulcer df saase, 
does not alter the biological disposition of diazepam or its active 
metabolite desmethyldiazepam while cimetidine, in conventional therdpeutic 
dosage, does. Thus, in contrast with what is observed with cimetidine, no 
problem is expected in the concurrent administration of famotidine with 
diazepam. 

5. Study No. 690 

a. Title of study: Famotidine and hepatic drug metabolism. 

b. Investigators: Professor M. J. s. Langman and Dr. K. W. Somerville, 
Department of Therapeutics, Nottingham Medical School, Nottingham, England. 

c. Design of study: open label design evaluating the effect of multiple 
doses of famotidine on the hepatic metabolism of 8 healthy volunteer 
subjects. Once dur·ing the week prior to the start of famotidine treatment 
and on day 7 following the morning dose cf famotidine each subject 
received antfp;rine 1 g orally, inunediately following which the subjects 
also received 4c-aminopyrine 2 microcuries as an intravenous bolus. 
Salfv& and breath samples were obtained from each subject at specified 
intervals during the pre-treatment baseline and on day 7. Famotidioe 40 
mg was administered before breakfast and before the evening meal. Sample~; 
of saliva were assayed for f~tipyrine concentration as an index of plasma 
antipyrine concentration. C02 dpm w,,s measured by 1 iquid 
scintillation counter to indicate the ~epatic demethylation of aminopyrine. 
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d. Results 

(1 ) Safety: one of the 8 subjects experi •need mild diarrhea throughout the 
7 days on famotidine; this subsided after the investigation was 
completed. Two Qf the subjects experienced mild fatigue throughout the 
drug-taking phase ~f the investigation. One subject had a minor 
increase i~ SGPT at the end of treatment; the result of a repeat te$t 3 
months la~~,. was nor:na 1 • 

(2) Hepatic drug metabolism: after 7 days of treatment with famotidine 
4G mg b.i.d. the mean elimination half-life of antipyrine and 
aminopyrtne decreased less than 10% from baseline. 

e. Conclusions: the sponsor concludes, on the basis of a statistical 
analys·is, that there is a 95% probability that the rnedii'.n increase from 
baseline levels in antipyrine half-life is less than 10% and an ~qual 
probability that the median increase in aminopyrfne half-life is less 
than 25%. 

f. Con:ment: in fact, one of the subjects showed an increase in the 
antipyrine half-life and 2 showed an increase in the aminopyrine 
half-life; consequently, it woul1i appear valid to conclude that 
famotidine may, in some individuals, impair the oxidative metabolic 
functions of the liver. 

6. Summary of results of studies on drug interactions: data submitted in 
this section are !upported by a published paper (Staiger C et al, 
Arzneim Forsch 1984; 34:1041-1042) in concluding tr.at fah.otidine does 
not affect oxidative metabolic functions of the liver. These 
observations are supported further in the results of studies showing 
absence of interaction of famotidine with diazepam, theophylline, 
phenytoin and warfarin. These data indicate that these drugs may be 
given without need for dosage adjustment in patients taking famotidine. 

F. Ancillary studies 

1. Study No. 12 

a. A double-blind, dose-ranging study to evaluat~ the effects on healing 
of active duodenal ulcers with famotidine compared to placebo. 

b. Investigator: Edward Cattau, Jr., M.D., National Naval Medical Center, 
Bethesda, MD. 

c. Design of study: in the course of this clinical trial, samples of 
gastric secretions were obtatned at the baseline endoscopy, at the end 
of the short-tenn study and at the end of 6 months (treatment was 
continued to evaluate prevention of recurrence). During endoscopy 5 ml 
of aspirate was collected in a sterile syringe for both qualitative and 
q~antitative analysis of aerobic and anaerobic organis~s. 

f 
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d. Results: only 5 patients were evaluated, all during the short-term 
treatment period, and in only one patient was a change in gastric flora 
observed. 

e. Conclusion: the·data are insufficient to permit any conclJsions 
regarding a possible famotidine-related effect on gastric flora. 

III Clinical Trials 

A. United States studies 

1. Protocol No. 5006 (US multicenter trial) 

a. Title of study: Famotidine in the short-term treatment of duodenal 
ulcer. 

b. Design of the trial 

Cl) Admission crfteria: patients with clinical symptoms of duodenal ulcer 
with an endoscopically •Jemonstrated duodenal ulcer 0.5 to 2.5 cm in 
longest dimension. 

(2) Exclusions 

(a) Pyloric stenosis or peptic ulcer other than in the duodenal bulb 
Cb) Zollinger-Ellison syndrome 
(c) Complications such as perforation or gross hemorrhage within 7 days 
(d) Treatment with anticholinergics or Hz-blockers within the previous 

week 
Ce) Concomitant significant disease 
(f) Lactation ~r child-bearing potential. 

(3) Clinical observations: history of previous peptic ulcer disease. 
alcohol and smoking habits, physical examination, ECG, conventional 
clini-Jl laboratory tests and upper endoscopy to confirm the presence 
of duodenal ulcer(s). Follow-up assessinents of clinical symptoms were 
made and endoscopies performe~ at weeks 2, 4 and 8. Once ulcer healing 
was demonstrated at any of these intervals. the patients were eligible 
to be re-randomized into a 1 year maintenance study. Those ~hose 
ulcers had not ~~aled at the end of 8 weeks were considered to have 
completed the stu1y as a treatment failure. At each treatment visit 
the patients ·~ere given diary cards for daily recording of day and 
night pain. 9astrofntestinal symptoms. number of antacid tablets taken 
and any adv~rse experiences. The data from these diaries were reviewed 
at each v~sit. At the completion of the study the physical and 
laborat~ry examinations were repea~ed. 
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(4) Treatment schedules: patients were randomized to one of the following 
4 dosage regimens. 

(a) Famotldine 40 mg,h.s. (placebo at 8:00 am, famotidine at 10:00 pm) 

(b) Famotidine 20 mg b.i.d., 8:00 AM and 10:00 PM 

(c) Famotidine 40 mg b.i .d., 8:00 AM and 10:00 PM 

(d) Placebo at 8:00 AM and 10:00 PM 

(5) Antacids: each patient received a bottle of antacid tablets to be 
taken only if additional symptomatic relief wa~ required. 

c. Evaluation criteria 

(1) Endoscopy 

Ca) Normal: no ulcer present, complete epithelization of the ulcer crater, 
regardless of the persistence or emergence of duodenitis and/or 
erosions. 

(b) Ulcer: incomplete epithelization of the ulcer. 

(2) Pain: severity of day and night pain w~; recorded by the patient on a 
scale of 0 = none, 1 = miid, 2 = moder~.~ and 3 = severe. The terms 
were not defined. 

(3) Patients' assessments of global response to therapy were graded 0 = 
none, 1 = poor, 2 4 fair and 3 = good dnd 4 = excellent, again without 
definition of the terms. 

(4) Safety: edver.e :linical and laboratory events were recorded and 
evaluated by the investigator as to severity, seriousness, relationship 
to study drug and outcome. 

d. Stat1stica'I treatment: the analysis of effectiveness at each time 
point w,,s done as an "end point" analysis, i.e., patients whose ulcers 
healed at weeks 2 or 4 actually completed the study per protocol and 
subsequently did not have data. The specific methods of analysis of 
the data ar·e indicated in the tabulations of the results. Validity of 
the stat' ,tical methods applied by the sponsor in this and subsequent 
trials .~the subject of a separate review of this NOA by FDA 
biometricians. 

e. Investigators (table 5): a 11 of the physicians partici pa ting in this 
clinical trial are well-qualified by training and experience to 
undertake studies of this type. 

I 
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f. Results 
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(1) Comparabfl i ty of treatment groups (table 6): the 4 treatment groups 
we·' comparable in all essential characteristics. 
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75 ( 111 
'' (78) 11 (8Z J 76 (16 j ""'''' , ... 1,, 21 122 J 20 f22 I 18 l lil) 24 'z• i 
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( 2) Safety 

(a) Vital signs (table 7): there wa~ a statistically significant decrease 
in the mean pulse rate in patients receiving 40 mg b.i.d. and in the 
mean systolic blood pressure in patients receiving 40 mg h.s; these 
changes are not, however, of any clinical significance. 

TAIL[ 7 

t•ftct of Tr11tatnt on Wlul S1gn1 !•1n,) 

CHAM~f ~·~OM 
Y.vtJAIL[ T•£ATN£NT ' IAS[LlNE .J..DPOJNT 8A5[L !"'( 

P11l10 r1t1 (be1t1/a1n,) 40 KS .. 7S. 9 74.5 -1.J 
20 110 .. 76. 7 75. 4 ·I. l 
40 BID t; 76.8 7J, 0 -~ .8• ••• ''•ctbO ., 71t,l 76. 7 0.6 

Sy1tolfc IP 40 HS .. lZZ.4 lit. 5 -2' ,. 
1.-91 ZO BID ., l Zl. s 124.8 1. l 

40 110 95 iZJ. l 123,5 0.4 
Phc:tbO " 125.C 123. l .. 1. 7 

011\t~Hc IP 4(1 HS •• 77 .J 76.9 -o ... 
(-g) 20 BID 87 7J .• 7H.l 0,8 

40 110 •• 7!. 7 78.4 ·O. l 
Pl1c1t10 " 77 ,6 71.0 0,4 

liltlgf'lt ilbs. l IC "S " 167.' 161.S 0.6 
20 IJD 8l 171.t 172. 1 o.z 
40 BIO 91 17Cl.1 170. l -0. ~ 
Pltc:el>C 8t 166. s 167 .0 0.5 

•,••S19nif1(1nt c:h1ngt frOlt b>Jstline, p c.,05, pc.OJ, respect1wtly. 
+Slgniftc1ntly a1ff1,..nt ''"°"' pl1c1bo, pc..01. 

(bl Laboratory adverse events: in patients on famotidine there were no 
serious abnormal laboratory values; no patient receiving famot1dine was 
withdrawn because of an adverse laboratory event. The one patient with 
a laboratory finding considered seriou;, was on placebo. 

(c) Clinical adverse experiences: the 
percentage of patients with 
adverse signs/symptoms (table 8) 
regardless of drug-relationship 
was no greater with famotidine 
treatment (27i) than with placebo 
(39i). The incidence of adverse 
experiences in patients 60 years 
Ot' 01 der was not d'f fferent from 
that fn the general population. 
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A more meaningful analysis lists 
the patients withdrawn from 
treatment because of adverse 
signs/symptoms (table 91; here 
the incidence seems apprec;able 
(2-3% on drug, 5% on placebo) 
but many of these adverse 
occurrences represent 
comp 1 ·1 cations of the underlying 
peptic ulcer disease. In 
evaluating the po~sfble 
drug-relaticnshi~· of these 
occurrences I nave chosen to 
classify tne sponsor's "probably 
not" as "possibly yes". Even 
with this "strict construction" 
ft is clear that in this 
clinical trial famotfdine 
appears to be a relatively safe 
drug. 

(3) Effectiveness 

Page 34 

TAIL£ 9 

[141UG TOTAL ADY£11S£ 
AlLOC (Xl'lRIOIC~ llH(N!); 1Y ll[LAT:ONStlIP POSSIBL¥/PllOE 

DRIJG-REi.AT"[[' 
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r•1110tid1nl! t2!17 GlistrH: Ulctr Jlllld PossH1 l1 ZO B.~ 1 ~l9 AstfllU s..,,.. Prot..1Dl1 not 
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40 8JO JOS:. Cor!,Junct111l ll'JJ. Mll d Pi-ob1D1 y 
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N1.:01cne Mild Pos1fbl1 
Aboo111n1l Swtl 1 ing Mod1r1t1 Poss1:i11 
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1815 Gti1tr1c Ulctl' ~lid Po11fbly 5/100 Sil 

••P,.0D1Dl1 not~ • MPoss1bly 1esM 

(a) Number of patients evaluable: patients omitted from analysis of 
effectiveness (table 10) ••Pre remarkably few (22/384, 6%) considering the 
large number of patients entt·red in each treatment group. These 
non-cooperative patients or in~estigators (protocol violations, off drug) 
were identified early in the trial so that very few were lost after week 
2. As might be expected, discontinuation because of ineffective therapy 
was highest in the placebo group (13%), but less expected was the high 
incidence (8%) of discontinuation because of adverse experiences. 
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DQ/Ml9ht Pain 86 IZ .. 91 86 8Z .. 91 86 az 91 
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c Mot incl..a.d In pel" protocol tMrlriltftt. p.1in an.lysls. 
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T1blt 11 (b) Incidence of healing: the sponsor 
tabulates the incidence of healing 
at weeks 2, 4 and 8; week 2 
included endoscopies performed up 
to 18 days on treatment, week 4 up 
to 34 days and week 8 up to 65 
days. The results (table 11) 
leave no doubt that all three 
doses of famotidine yield a 
similar incidence of healing and 
all are significantly more 
effective than placebo. 

Cu111.1l1t1ve Nuflber H11l1d/Nul'Wb1r tn Treatment Group (I) 

F .. ot1d1nt 
W.tks (Day Ran9e) 40 HS 20 110 40 llD Pllcebo 

on Tr11tMtnt N•89 N•84 N•93 N•97 

Z ( D1ys 1-28) 28 (32) 32 (31) 31 (33) 16 (17) 
4 (D1ys 19-34) 62 (70) 56 (67) 69 (14) 30 (31) 
r (Days 35-64) 14 (83) 69 (82) 75 (81) 44 ( 45) 
&tyond Wltk I 75 (84) 69 (82) 76 ( 82) 44 (H) 
( 1ys 65-85) 

At each tt ... point, each of the f1fl0t1d1ne treatnMtnt ~roups 
had• s19nlf1c1ntly h19htr he111n9 r1t1 thin placebo, p<.001. 

Since, however, demonstr~tion of healing after 34 days of treatment is 
manifestly not proof of healing within 4 weeks, I requested the sponsor to 
tabulate the incidence of healing by actual weeks. This tabulation 
(table 12) shows that if the first follow-up endoscopy is performed at 5 
weeks, a significantly smaller percentage of patents will require further 
treatment and an additional endoscopy. With the reco11111ended dose 
(40 mg h.s.l the incidence of healing at 5 weeks was 70% compared to 53% 
at 4 weeks; with 40 mg b.i.d., the incidence of healing at 5 weeks was 75S 
compared to 54S at 4 weeks. 

TAii.i lZ 

C-,11tlwt ...... MlllM (II 

,_tid1fle ,,_ 
.... , iO.., .. ftge) 40 ij$ 20 110 40 IID 

Oft T!"ffi.tnt: .... - ..... ... , 
W.. l '(~s 2-1)• 0 (01 0 (01 0 (0) 0 IOI 
-.t 2 Ckrl g.151 21 (24) 25 lllll 20 1221 . ,,. 
... l (D41'1 16-22} " (JS) 31 1421 JZ ()41 11 (h11 
.._ 4 (Dl,ys Zl•Zll 47 (5ll " (511 so (541 24 (251 
Wei 5 10.,,s 30-UJ 62 1701 57 1611 70 175' JO fll) 
.,._ I (0.,1 l7-4J I ,, (70) 59 1701 10 175) lO Ill l 
.,... 1 (0.,• 44-50) 63 171) 51 170) 10 ( 75) lO (ll) 
lllllei I f0.,1 51 ·57) 70 (711 '2 1741 72 ( 77 J ll (4()) 

•De, 1 •• tfte OQ of Utt M1tlfflf ew11M1tfo11. '•tte"t' 
lt4P'Wd t.ttl"f clr'U9 It "4dt1• 0" My 1. All ..... 1.7 cs.y 
"""'' '"'"' .,u. 6':t z. 

Among the 5 investigators who contributed at least 20 patients there was 
generally not much treatment-by-investigator interaction (table 13) except 
as regards placebo incidence of healing which varied from 10 to 60S at 4 
weeks, 33-80% at 8 weeks. This is not a novel observation. 

u.ar 1J 

11~r (l! 11.,11,.9 •tporttd b)" !ntt1tlt1tors •tUI 1t lHU 20 Pflftntl ........ r fl) lll11td 

FffllDI• PLAC(M 

II". • 10 II!. 20 110 10 HD • 
'" .. . " . .. l , .. '" '" " . "'I " . , .. " I 

• 0 {0) I (l l) £( 100! • l !SOI l (751 l I 75) 5 l (40) • !IOI SflOOI • I 1201 l !IOI I CIOI 

l (191 5 ! 11 I 5 (II) ' l fl't) .l 141) 5 ( 111 • J !SOI 5 fill s !Ill ' ' 12'1 
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(c) Effect of treatment on duodenitis/erosfc.ns: juodenitis and/or erosions 
co-existed with the duodenal ulcers in :~01/363 (55'1) of patients in whom 
such information was available at the pre-treatment endoscopy. Some 
observers considtr the presence of duodenit·is and/or erosions part of the 
spectrum of peptic ulcer disease. It is therefore of interest to evaluate 
the effect of treatment on these lesions and any effect their presence may 
have on ulcer healing (table 14). Among patients in whom the endoscopic 
records included reports of the presence or absence of duodenitis and/or 
erosions both before and after treatment in the same patients, the 
post-treatment incidence of duodenitis and/or erosions fn patients in whom 
these lesions were not present pre-treatment was 24/78 (31S) on 
famotidine, 11/32 (34S) on placebo; che emergence of these lesions during 
treatment had no effect on healing of the ulcers. In patients in whom 
duodenitis and/or erosions were present pre-treatment, such lesions 
persisted in 84/146 (58'1) on drug, 38/54 (72S) on placebo; the persistence 
of these l es 1 ons had no effect on the hea 1i ng of the ulcers. 

(d} 

TAIL[ 14 

Ouo4111IUh .. wuor '""lo111 l"Olt·trtt...,it tllf fltl'ttllt ulctrt hHlM 
I W'JTIOl•l !Otlt. fUCtlO 

OUMtnfth/ 
Ulttr Ulter Ulclf' 1r11tlMS Ulctr Ulctr 

'""tl"e•l-11\ • • .... ," • • MttlHI • ' • llol1ltd • • -•IHI • ' ' ....... ' 
loM 11/14 .. 11/11 100 6121 " "' .. 7/H " '" ''° 2'/11 )1 l)lll .. 11/U ,. 4/11 ,. 
Ovoff11ttlt/ ,,..,101.., JUD ,, Hill 11 Z6/U .. lllll 11 llf'1 " Uflt .. 14/lU " nl/M ll lt/M " 

,,,,, .. 
TVTAI. 131)7 .. l7/ll .. 11171 .. 26/ll 11 33177 ., JO/Jl ,., llll/ll5 " 93/108 .. .. , .. .. 21/SO .. 

Relief of pain: the proportion of patients relieved of day pain was 
higher at all time points from the 3rd day onward through 8 weeks with all 
doses of famotidine than with placebo (figure 34). The proportion of 
patients relieved of night pain at the end of the first week was higher 
with the 40 mg h.s. and 40 mg b.i.d. doses than with 20 mg b.i.d. or 
placebo; from the second week onward, proportionately more patients 
receiving any dose of famotidine were relieved of night pain than were 
those receiving placebo (figure 35). The rrtedian number of days to relief 
of pain was significantly fewer with all doses of famotidine than with 
placebo (table 15). 
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Tobi• 15 
lnct<ll ·ce, ond Pledlill Ti .. to, Rallef of Pain (0.ys) 

FAll>TlD!HE 
40 H$ 20 BlO 40 BlO 

(n • 89) Cn • 84) Cn • 93) 

Doy Poln 
lncldlnce ('l 16 (85) 11 (92) 78 (84) .... 11,,.. ...,,,.. 10 (n a 13) 1 (n • 1) 13 (n • 15) 

"ild 6 (n • 23) 13 (n • 18) 4 (n • 25). 
lladtr•te 14 (n • 35) 14 (n • 36) 10 (n • 39) 
Severe 12 (n • 18) 20 (n • 23) 10.5 (n • 14) 
Toto I 11 In • 89) 14.5 (n • 84) 9 (n • 93) 

Night Poln 
Incl denc:e (I) 76 (85) 68 (81) 65 (70) 
.... 11,,. • ...,,,.. 6.5 (n • 13) 6.5 (n • 16) 2 Cn • 211 

"lld lO (n • 2'l 16 (n • 16) 2 (n • 1Jl 
lladtr•te 9 Cn • 33) 21 en • 29) 9.5 (n • 28) 
S..vere 19 Cn • ISJ 11 (n • Zl) 22 (r1 z 20) 
lotol 10 Cn • 89) 14.5 (n • 84) 5.5 (n • 92) 

• SCllt potle11ts ti.cl no poln u bisellne but had poln at ...,. or ~ 
subsequent tt...,1n,ts. A sl9niflcant wlthln-9roup change frao 
bisell<le ""' ob- for eoch t,...t.nt group, p<.01. For both 
relief of Do~ Pain ind relief of Nli!lt P•ln, uch of th9 f....,t;d;,... 
groups were S1gnlflcantl1 better than plocet>o, p <.001. 
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Pl.ACUO 
(n • 911 

91 (94) 
22 Cn • 6) 
64 (n • 29) 
SS (n • 37) 
27 (n • 25) 
54 (n • 97) 

82 (85) 
11 en • 15) 
34.5 en • 201 
64 Cn • 33) 
54 Cn • 29) 
52 · Cn ;. 97) 

(e) Antacid consumption: throughout most of the 8 weeks of the trial, the 
percentage of patients taking antacids was higher in the placebo-treated 
than in the famotidine-treated patients (figure 36). The mean number of 
days of antacid therapy (table 16) and the mean number of antacid tablets 
taken daily (table 17) we~e statistically significantly fewer at most 
intervals with famotidine than with placebo, but the differences were not 
clinically sisnificant. For example, patients on placebo took less than 
one antacid tablet per day fewer throughout the 8 weeks of treatment than 
did the patients receiving famotidine 40 mg h.s., the dose recommended for 
the short-tenn treatment of duodenal ulcer. The mean number of days in 
which patients took antacids was less than one dc.y more over an 8 week 
period with placebo than with the 40 mg h.s, dose. 

Fl.~e 36 
P1,.c1nt199 of Ptt!tnts R1c11w1n1 Ant1c1d fhtl'fPY 
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,...._~~~~ ...... ~~~~~ 
.,,,,,, 1.1. • 
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(g) 

rN«!TIDIN( 
otntr-- ----- -~mir--

TAIL( 11 

40 810 

NUMI(~ Of 0AY'5 
PLM'.£110 DIFf[ll[NC£ 8£TWE[M 

------- 4C. HS I PLACE 80 
W([l fill Jit[.U N '4[.l.M N ~[AN N "'[All 

91 l.l ~ 1.06 84 J.5 ~ 1.80 91 Z.IJ • 1.8fi•• 911 4.1 ~ 1.114 -0.8 

2 !17 z.7 .!. ).OS•• 80 7.5 ~ 2.81** 84 Z.O • 1.5J•• 95 J.6 ~ 2.79 -0.9 

4 56 2.Z ~ Z.87•• 45 1.9 ~ 2.69•• ~I 1.l • Z.111** 70 l.l ~ Z.67 ·1.1 

8 ZI 2.9 ~ 2'.98 1e 1.0 • z.tz•• 11 0.11 ~ 1.•z•• 11 i.e !. 2.119 ... 1 

TAIL( 17 

,._."of Ant1c1d T1lllttt T1ktn Dl1ly, *'" ! SUindard Otv1ttlon 

r11111ttdfnt !!.!£!!:£ Dl fftr1nct Bttw.t 
CJ AS zo ilb 4() lib 40 HS I P11ctbo -· ' "''" ' "'" ' "''" ' "''" '2 1,7!2.JS- .. I. 9!2. JS " 1.5!2.15" .. 2.2!2.0S -0.S 

2 81 1.4!1.~- 80 1.2,!l.IO- .. O.Sl!l.Sl•• " 2.1,!2.34 -0.9 

• .. 1. °=.1. 11- .. 1.0!1.97- 51 0,6!1.ZJ- 10 l.7!.l.94 ..o. 7 

0 21 l.2!1.41 18 0.1:..2.11- 12 0.1,:0.n· J1 1,4!1, 79 -0.2 

Sulllllclry: this trial of the short-term (up to 8 weeks) healing of duodenal 
ulcer compared famotidine in doses of 40 mg h.s., 20 mg b.i.d. and 
40 mg b.i.d. with placebo in a total of 384 patients of whom 366 were 
evaluable for effectiveness. Healing, defined as complete 
re-epithelization of the ulcer site regardless of the persistence or 
emergence of duodenitis and/or erosions, was evaluated at 2, 4 and 8 
weeks, depending on the interval at which the ulcer was found to be 
healed. 

The incidence of healing was highly significantly better than placebo with 
all doses at all treatment weeks (p 0.001 ). With the doses of 40 mg h.s., 
20 mg b.i.d, 40 mg b.i.d. and placebo, the crude incidence of healing of 
ulcer was 83t, s2i, 82t and 45t respectively. The respective percentages 
as calculatej by life-table analysis were 88%, 89t, 89% and 55%. 

The drug groups showed significant reduction in day and night pain 
compared to placebo (p 0.001) and in the consumption of antacids. 
However, the differences bett1een famotidine and placebo in the amount of 
antacid consumed and the number of days antacid were taken was not 
clinically significant. 

The most convnon clinical adverse experiences were headache (5.2%) and 
constipation (3.1%) in the group receiving 40 mg h.s. as contrasted with 
respective incidences of 11.0% and 1.0% in the placebo group. Eight of 
284 patients (3%) receiving famotidine and 5 of the 100 receiving placebo 
(5%) were withdrawn because of clinical adverse experiences. 
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Serious clinfcal adverse experiences reported during the study were either 
complications of pre-existing conditions or were the result of treatment 
failure. Serious laboratory adverse experiences were no more frequent in 
the famotfdfne groups than in the placebo group • 

• 

Based on the results of this study the sponsor recommends a 40 mg h.s. 
dosage regimen for the short-term therapy of duodenal ulcer. 

2. Protocol number: none assigned 

a. Title of study: famotidine in the prevention of recurrence of duodenal 
ulcer. 

b. 

c. 

d. 

(1) 

Design of study: double-blind, randomized, multi-center, 
placebo-controlled dose-ranging study. Patients who had a healed ulcer in 
the short-tenn treatment period were invited to enter this (mafntenance) 
phase of the study. The patients were re-randomized to treatment with 
either famotidine 40 or 20 mg h.s. or placebo. Patients were 
re-endoscoped after 4 weeks (up to 42 days on treatment), 12 weeks (days 
43-105) and 24 weeks (day 106 and later), unless symptomatic relapse 
called for endoscopic examination before the scheduled return visit. 

Investfgators: twenty-four of the 34 investigators who participated in 
the short-term trial participated fn this trial. Fifteen of the 
investigators contributed 5 or fewer patients, while only 7 contributed 10 
or more. The success of the investigators in enrolling eligible patients 
into the long-term trial varied over a considerable range from 55 to 88%. 

Results 

Comparability of the patient 
groups: 54 patients were 
allocated to 40 mg h.s., 57 to 
20 mg h.s. and 66 to placebo. 
The treatment groups were 
comparable in all essential 
respects (table 18). 

I 

TABLE 18 

~r1bilit.1 of Tra•Ul9nt. Groups 

FAll>T IOINE «O HS FA..:JTIOlllE ZO HS l'l.UflO 
(Na!l4) ! .. SI) , .. 661 

Alt (Years J , "'•" 50.6•• '6.6 4J,J ... 
F-lts ,. (261} IS 12611 17 IMl 
-..1 .. , '° (7ftl '2 178) n POil 

Trutant in Acut• Stucty 
Fm:Jtidh'll tO HS " (261) II llZSl 11 12611 
f .. tldlnt 20 110 16 (JOI) IS 12611 12 lllSl 
Fm»tidlnt «> 110 IS 12111 16 (211) 22 ms1 
P'l1ct0o • 17711 1 11211 15 (2JSl 

WMk Ulcer tte1l9d In Acui• Study 
-2 29 ls.JI• 26 ('61) 25 (Jn) -·. 20 1371) 20 11511 JI 14711 
Wiii I or Lit•r 5 (91) II (1911 10 11SS) 
5'Dk ing 31 iS71) '° IJOSI 'l (68) 
orinldng 12 IZZSI I 1181 " (211) 
Initial Ulc•r Sitt, ,..,n 0.12 o.n 0.92 

.._.,.of Ulcers 
One •2 1711) n <•ll 60 ltll) 

Tl'O or "°" 12 ms> • lift) 6 (!II) 
Aft It First Uicer IY11rs), "8•n •l.5",• ll.7 16. I 

Dur•tlon of U1c•r Dls••s• (Yt•l"\l, ..... 1.0 ••• 1.l 
U1c•r History - 25 1'61) 21 (111) ZI llZll 

OM Pre•lous Ef!ISodt 17 llll) 22 (]'11) 2• 11611 
.~ltlpl• Prewlous Eplsod•s 12 IZZS) " 1251) 21 llZSI 

ottt.r Pitho1ot:J in Esophf!fUS 13 12511 1] 121'11 19 12911 
othtr Patholot:J in StaMch 1l 125S)b 1 (IZS) • 1141) 
ott.er P•tholoe i11 Duoden1111 JO 1511) 10 15111 10 ('511 

•.- Signiflc.tntl1 dlff•rent ,,.. pli1etbo group, p<O.~. pc0.01 rnpec:tiw•ly. 
• Signlfic1ntl1 dlff•rtnt ,,.. f_,tldine 20 HS ,,.._, pc0.05. 

1,r, Ol(f•rent rrcm '1•C4!00 g"°"',p.O.OI, p.0.10 rttQ1Ktlql1. 
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(2) Exclusions from analysis for effectiveness (table 19): the most frequent 
reason for exclusion was faflure to take the prescribed mfidication for 
various periods of time at various intervals of the trial. The proportion 
of patients exclµded from the analysis for effectiveness of 40 mg h.s •• 
20 mg h.s. and placebo was respectively 9i. 14S and 6i which is not a bad 
record for a 6 month trial. In addition to these exclusions a number of 
patients dropped out at at various intervals during the trial for various 
reasons; the sponsor's accounting for these patients is a matter to be 
addressed by our biometricians. 

(3) Safety 

TABLE 19 

EKclus1ons from Analysis of £ffec~1v•n1s1 

Off dru9• 
Off drugb 
Off dru9< 
Protocol dev11tton 

Total 

Includrd 1n analysis for effrct1veness 

a More than 7 constcut;vt days 
b More than 5 days dur1ng we1ks 1-4 
c '4ore than 10 days during weeks 5-12 

T r•a tl'ltn t 
40 HS 20 HS PLA 
N • 54 N • 5 7 N • 66 

3 
1 
0 
1 

5 (91) 

49 

4 4 
2 0 
1 0 
1 0 

8 (141) 4 (61) 

49 62 

(a) Vital signs (table 20;: the only statistically significant change from 
baseline was an increa~e.in mean systolic BP from 121.7 to 126.1 in 
patients receiving 20 mg h.s. It is doubtful whether this has any 
clinical importance. 

TAIU..E ZO 

(fft~t o( l_,lt•r.t Dt1 ~1t11 Sl9ns, .. ,,. Yth1•t 

Cl'lt"t• I rOlll ,...,.,,._nt Tre•t•flt ,,.OllP • .. ,,11,., Etldtoint ... ,,,,,,, 
... ,.t.ftt FMOtiitn1 40 HS 11 11•. 0 112. l ·1 '1 ( l•s) f-t.ICifll 10 HS 11 111 .• 112. J 0.6 'lactllo " 161.0 •••. J 0.' 
'1111 st f-HCtnt 40 MS " !1. 7 7;! ,Q 0.1 \k1t1/•I") Fa.ot1dl"• 20 MS II 14.6 7J.5 -1. I 

ll'ltt•bo .. 72.' JS .I 2 .91 

Sw-1tolic 'fflOtld!"• 40 11$ " 121 .6 122 . ., 0 .• llood ,,..,.11,.. F._t ldHll• 20 MS II 121. 7 126. 1 4. ,. '+ ,_, ,1.,, •• .. 123. J 120.9 -l .4 

Dt11tolic F-tldlft• 40 MS .. 76. s 76. l -o .• llood ,,.ISl11r1 F._t idl"• 20 MS " }9. 1 ,, .. 0. 3 ,_, 
'l•c••• .. 1'. J 11., I 3 

Si9ftH'Ctfltlt dif~•r1nt frOll Pltc•W trowp, P < O!. • Sit"1fic1nt cl\t.nt• '"• h••Hn•. o < .os . • Cllt"t• f!'am b1Stl1nt, 0.05 ! p ! 0.10 . 

(bl Clinical adverse experiences: the incidence of adverse signs/symptoms 
was similar in the 3 groups (40 h.s. 23S, placebo 29i). The number 
withdrawn because of adverse experiences was no g~eater with famotfdine 
(4/111, 4i) than with placebo (6/66, lOi). 

I 



• 

NDA 19-4t:z 
_( 

Page 41 

Adverse clfnfcal experiences classified by body system (table 21) or by 
sympto111s (table 22) were generall.l' no '"">re frequent in patients receiving 
famotioine than in those receivin~ placebo. 

lAltf Zl 

Cit11tc11 .,_,.,." Upe,.1-..cu TAIL! ZZ 

,_ttdffllt C1l1tuJ Anel"N Ll!llff1Mee1 lrflll Ill l•t•f!C:t 'leceN lO •• 40 HS 
,_ttdf"9 "* 4r•ta , •• 57) f II • 54 I '""'' "' .. 40 HS ..... ...... ,. 0 I • 17 I• 14 I• U ' (J, 71) 1 C 1. Sii c ... tr11 ... ,...~, ' 11.111 f (II. Ill ') 110.51/ ... ,,..1 '''" l (S.l1J J (5.llJ 4 ,,, ,,, 

C.r"dfOt'llC¥ltr 0 I (1. Ill 0 .. _ .. 
l Cl.II.I 4 (7.41) 4 fl.JIJ 

Of1t1t1•e 
' '10.51) 7 OJ.OS) 11 (Ii, 711 Co111tl,.tto11 2 fl.Sii I (I.fl) l fl.OIJ 

..... ,,..tol'J l fl.lll l (5.61) s (7 .111 I.let l'1t11 l fl.51) I (1.llJ 0 
r.,._,.w,., l fl.Sil I 11. HJ l (4.51) l'l"Wrltfl l (J.SIJ 0 0 
JI.Seu I oat t It C.1 • (7.0IJ ' (l. 71' I fl. 511 Co1t1 u,. tf Oii I II.ft) l CJ.1'J ' n .• ,, 
S,.C:ftl StMtl I fl .11) I n.ni I ". 51) ··l"lt~fttfl 1 11.h) l fl.111 0 
lll"Oft'I t U I I (LI\) 2 0 

(c) Serious clinical adverse experience were reported in 3 patients: 

A 59 year old male with hypertension and atherosclerosis 
receiving famotidine 40 mg h.s. was admitted to the 
hospital on day 69 with a 2-week history of a severe 
right-sided head and face pdin with 3 to 4 episodes of 
transie11t blindness in the right eye. A CT scan 
demonstrated a recent infarct in the distribution of the 
right middle cerebral artery. Angiography showed complete 
occlusion of the right, and partial occlusion of the left 
internal carotid. Therapy with famotidine was 
discontinued. The investigator considered this experience 
not drug-related. 

A 50 year old male with a prior history of hemoptysis was 
receiving famotidine 40 mg h.s. whe~ a diaqnosis of 
pulmonary tuberculosis was made and the dr~g was 
discontinued on study day 36. The investig~tor believed 
the experience was jefinitely not related to drug therapy. 

A 61 year old female with chronic obstructive pulmonary 
disease was admitted to the hospital with non-specific 
chest pai11s of 2 days duration after 42 days on placebo. 
The patient has been lost to follow-up. The investigator 
considered the experience definitely not drug-related. 

(d) Laboratory adverse events were not s~rious 
and were no more frequent in the 
famotfdfne-treated patients than in the 
placebo-treated patients (table 23). 
There were 2 withdrawals from the trial in 
the famotidine group, one in the placebo 
group because of adverse laboratory 
events, but a drug-relationship was 
extremely doubtful in all cases. 

I 

TAILl 2l 

L.Mert...,. ~ r~,. ,, •t• 
F-tldiM ,,Kfto 

20 tf5 tO llS 
tt-57 •S4 ..... 

Hfllltoto1r J/5Z 5/M 1/M 
ltrNll functfofll 0/Sl l/iJ 0/M 
Lffff' F'unctfon 11/Sl l/ll 1J/'4 
llWWbo11c l/51 0/54 0/1() 
lll'Oftl'lft.I l/51 6/54 1/IO 
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(4) Effecti1eness 

(a) Inc:idence of rec;.rrence: the sponsor's tabulation divides th•! duration of 
trE!atment into 3 periods, days l-42, 43-105 and 106 or later (table 24). 
By life-table analysis it is clear that the incidence of recurrence with 
placebo (67i) is statistically significantly higher at the end of the 
6 month trial than that with famotidine 40 mg h.s. (3li) and 20 mg h.s. 
(26i). However, because of the wide spread of the intervals allowed for 
the respective periods (e.g •• period 3, the 6-month interval. includes 
endoscopies performed from day 106 onward) an endoscopic finding at 15 or 
16 weeks would be included in the 24 week analysis. To get some 
conception of the rate as well as the incidence of recurrence, I requested 
the sponsor to prepare a tabulation showing the numbers for each 4-week 
period (table 25). From these data it is clear that. as has been shown in 

TAil( Z4 

C...lltl" '9f't ... t lllh~. Ll, .. f.lf """'ln11 ... .... ""' .. • 
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Al\M .... , .. ' 
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TAIL£ 25 
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0 ltl O 101 J II! 
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I 1111 10 fl\) M 1 .. 1 

11 1u1 •= 1211 n (iJJ 

previous trials of prevention of recurrence. the recurrences tP.nd to occur 
within the first 4 months. The bottom line, however, remains the same, in 
that the data provide evidence of effectiveness of famotidine in both 
dosages in reducing the incidence of recurrence of duodenal ulcer. 

(b) Antacid consumption: the percent of patients taking antacids during the 
trial was the same on famotidine 40 h.s. (12i), 20 h.s. (14i) and placebo 
(15i). 

e. Summary: 177 of the patients whose duodenal ulcers had healed in the 
short-term trial were admitted to a one year trial of famotidine. 
40 mg h.s •• 20 mg h.s. or placebo in the prevention of recurrence. At the 
time of this submission data were insufficient to report on the results 
beyond 6 months. The limited achievement of short-term healing is 
illu~trated by the 67i incidence of recurrence in 6 mont~s in patients 
receiving placebo. Both doses of famotidine reduced ~he incidence by 
about the same order of magnitude; the sponsor's recommended "maintenance" 
dose. 20 mg h.s •• yielded a 26i incidence of recurrence. In this trial 
the drug was safe; clinical and laboratory adverse experiences were no 
more frequent in patients receiving the drug than in those receiving 
placebo. 

f. Co11111ent: bringing about healing of the duodenal ulcer in the short-term 
is no great clinical problem; it can be achieved as well with a few daily 
doses of antacid as with any of the systemically act·ing drugs. The 
pr~blem in peptic ulcer disease is to prevent recurrence and thereby avoid 
intractability. Famotidine is clearly superior to placebo in this respect 

1 
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but the 211 incidence of recurrence within 6 months with the recorrmended 
dose of 20 mg h.s. still leaves quite a bit to be des~red. To compare the 
eff~ctfveness of famotidine with that reported for other drugs it will be 
necessary to await the completion of the 1-year trial • 

• 

A single bedtime dose would have a cost-effective advantage, but as for 
the contention that ft improves compliance, I doubt that patients would be 
any less compliant with a regimen of one tablet in the morning and one 
tablet in the evening. Since it may be possible to achieve even greater 
effectiveness in the prevention of recurrence than was obtained in this 
trial, the sponsor snould consider a trial of a dose of 40 mg b.i.d., or 
perhaps 40 mg fn the morning and ?O mg in the evening. 

3. Study No. 41 

a. Title: An open-label study to evaluate the use of famotidine in patients 
with peptic ulcer, Zollinger-Ellison Syndrome resistant to or intolerant 
of cimetidine or ranitfdine or both. 

b. Design of study: Open-label, uncontrolled study. 

c. Investigator: Sidney Cohen, M.D., Hospital of the University of 
Pennsylvania, Philadelphia, PA. 

d. Results (table 26) 

(1) Characteristics of patients entered into the study: 
in the first 3 patients in the table is surprisingly 
the face of the elevated serum gastrins. 

the basal acid output 
iow, especially in 

(2) Safety: two of the patients had adverse effects, both requiring 
discontinuation from the study. One patient had severe ~bdomfnal pain, 
the ether elevated liver enzymes which, however, were not ~~~arly 
attributable to famotidine since the patient had had multiple blood 
transfusions and the enzymes were slightly elevated prior to entry into 
the study. 

(3) Effectiveness: farootidine controlled the symptoms in all patients on 
dose~ titrated to the individual patient; doses as high as 400 mg/day were 
required. Three patients had been receiving famotidfne for approximately 
one year at the time of this report (January 25, 1984). 

e. Surrmary: a satisfactory response to therapy was achieved in 7 patients 
with possible or proven Z-E syndrome who had not been adequately 
controlled or had had adverse effects on cfmetidine or ranitfdfne. 

f. Conclusions: famotidfne was usually well tolerated in patients with Z-E 
syndrome and may be useful in patients resistant to or intolerant of other 
H2-blockers. 

f 



---
• 

NOA 19-462 Page 44 

TAil[ i.'6 
l•lH ...... -1111- 11111 ... 11ll"fflN1111" ,_, •• , ... 

........ .. -- Gutrh1 
, .... , 

r...,_,..11~1 -· ... -..-~·-· ...... .. ... .. . .... IW • ......... ••ti• -... ..,.101....,1, r...,.1t 100tt ,,.,..,. '"-""""° Ohc•t. .. Ill st...,. 
'""'' .. • ... If.) "' -·· 110 It .... ( ... tl<tl ... -.c,.,,.,1 .. 1,. ..... ' ... 

I ' ·-· .,_.. .... 01111 
HI ... .. • 10.1. ... l< 
···~ Cl.ti••• llloc......,.t VIU'f' .... I .... 

" • t~td••. ....~ti•• .. 00! C-tltll• ''°""" ' ' .. ,, - Ct•l!41111 
llfllioi: ....... '""'ti" "' Ill .... ..... , ...... '""' • c1,..t1•h• -..........,c ... lli• 

• Q • " 
.. "lllitlfl• .. ,.., ,, """"'"''1 .. C!•tl<tt• .................. , "" .... ~~-·3itl11 

" • --~llfl• .... 
tUIC•l 1-.11 '"""' H• Jr., '" '" " - ,, ... , .. , .. 1rtrrt........_.,.1 ...... •Ill , •.. ........... •lteor • ci.ttufi• 

" • . ' ,, - C••tlf1.., ClfS •i• •"«' !OI Qlt 
I "'· rr_., ._lfft.l•d "-•tlCtlll' llftWHtlt -U•· u- ... ,,., ••MIUf. 

•tic •lctrt .. 
fl~I'""""' ,,_ H..,. 

" • • ••• 
,_, ...... .,. H - (1•tllfl .. OM,..lllHlll .. 911 .... 

*'''''' ...... , .•. "' ·"~''"""' -··- Ct-t1el111t 

4. Study No. 6 

a. Title of study: the use of famotidine in patients with hypersecretion of 
acid. 

b. Investigator: Robert T. Jensen, M.D., Digestive Disease Branch, NIH, 
Bethesda, MD. 

c. Design cf study: open study d1vided into an acute phase and a 1ong-term 
phase. The acute phase was conducted to compare the p?tency, onset of 
action, and duration of action of famotidine with cimetidine and 
ranitidine. A non-rando~ized block design was used. 

Patients included in the study met the crfteria of Zollinger-Ellison 
syndrome defined by a basal gastric acid output greater than 15 mEq/hr, a 
fasting serum gastrin concentration of greater than 100 pg/nl (normal less 
than 100 pg/ml), and a rise in the serum gastrin concentration of greater 
than 200 pg/ml after intravenous infusion of 2 units/kg of secretin. 
Patients under 18 years of age or women capable of becoming pregnant were 
excluded. 

The critical evaluation criterion in this study was the level of hourly 
gastric acid output. An effective dose was defined as that which 
maintained the gastric acid secretion below 10 mEq/hour in the sixth hour 
foliowing a dose. 

At the start of the study, H2-blockers were discontinued and gastric 
acid secretion was followed until it rose above lOmEq/hour. At that time, 
famotidine 20 to 60 mg was given every six hours for at least 4 doses. 
selection of the stal'ting dose of famotidine wa5 based on the patient's 
response to previous treatment with H2-blockers. Famotidine dosage was 
adjusted by 20 mg increments every 6 hours until the gastric acid output 
during the sixth hour post-drug was below 10 mEq. This dose was continued 
~hrough the next day and gastric secretion measured again to ensure 
suppression of gastric acid to below lOmEq/hour. 
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The mfnimum 6-i1ourly dose:. of cimetidine and ra11itidine were determined 
similarly; the ~djustment increment of cimetidine was 300 mg, of 
ranitidine 150 mfi, every 6 h•)Urs. 

If doses of more tnan ltiO mg of famotidine, 1500 mg of ranitidine, or 
3,600 mg of cfmetidine were required every 6 hours, the patient was 
defined as resistant to the respective drug and an anticholinergic, 
isopropdmide 5 mg, was given every 6 hours in addition to the 
H2·blocker. The minimum 6-hourly dose requirements were then determined 
as described above. The minimum doses of each drug that reduced gastric 
acid secretion to the same degree (to below 10 mEG/hr during the sixth 
hour after a dose) were considered equipotent. 

In the long-tenn phase patients were treated continuously with famotidine 
alone for up to 38 weeks to investigate t.he safety, tolerability and 
required adjustments of the famotidfne maintenance dose. They were 
evaluated at two weeks, two months and thereafter at two monthly intervals 
after beginning famotidf ne therapy. The initial dose was the minimum dose 
identified in the short-term study. Dosage was titrated as needed to 
ensure continued suporession of gastric acid below 10 mEq/hour. 

d. Results 

(1) Characteristics of patients studied (table 27): 11 patients were 
evaluated. It 1s obvious that they were all sick people. 
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(a) Clinical adverse experiences: possibly drug-related symptoms prompted 
discontinuation of famotidine in 2 patients. Pre-existing alopecia in a 
woman worsened after 80 days; intermittent fever occurred in a male 
patient on famotidine for 252 days. 
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(b) Laboratory adverse events: famotiiline was chscontinued in 2 patients, one 
after 160 days with increased SGPT which was present at the outset and one 
after 241 days with marginal eosinophilia, elevated ESR and leukopenia. 

(2l Effectiveness 

(a) Relative potency of famotidine vs cimet·idinf! and ranitidine: famotidine 
averaged 34 times as potent as cimetidine (range 15-75), 9 times as potent 
as ranitfdfne (range 2.5-15). 

(b) Onset of action (figure 37): there was no difference among the 3 drugs in 
the rate of onset of action. 

(c) Duration of action (figure 38): mean hourly gastric acid output remained 
below 10 mEq for 8 hours post-famotidine administration while the mean 
acid output at that interval was about 12 mEq with both cfmetidine and 
ranitfdine, not an impressive difference. From the 10th to 12th hours, 
however, acid was more effectively suppressed with famotidine than with 
either of the other drugs. 

fl;\lte Ji 
O"''t of .tietion o' F11110t1dn1t Co'"c1r-ed 
_.,tl'I ('fl',ftidil'lt 1nd ~.,11tid1~1 (flt• 4) 

P'iqlS• 18 
0u,.-1tio" of Action of F1110ttdtne, Ct•t1d1nt. 1nd R1nitldit1• 

• 1a1101112 

e. Sunnary: The sunvnary and conclusions are set forth succinctly in the 
published paper by Howard et al (Gastroenterology 1985; 88:1026-1033, 
reprint attached). Famotidine was similar to the two other Hz-blockers 
in that equipotent doses had the same onset of action, time to maximum 
activity, patient tolerance, lack of evidence of hepatotoxicity and 
hematotoxicity, requirement for periodic adjustment of dose, and 
correlatfon among individual daily doses req•iired to control gastric 
secretion. Famotidine differed from the other two drugs in that it had a 
longer duration of action, possibly attributable to a longer occupation of 
the H2-receptor site,which, however, does not necessarily result in a 
less frequent dosing interval. Famotidine differed from cimetidine in 
that long-tenn high-dose treatment in males was not associated with 
anti-androgen side effects. 

I 
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B. For~ign clinical trials 

1. Study No. 5006 

Page 47 

a. Title of study: ·A double-blind study in out patients to compare 
famotidine with ranitidine in the short-term treatment of duodenal ulceration. 

b. Design of study: the protocol for this trial was identicdl to that 
outlined for the U.S. multicenter trial except that (1) instead of 
placebo, the reference control treatment was ranitidine 150 mg b.i.d, •nd 
(2) scores for sevt:l"ity of pain and of other symptoms were defined: 

(1) Day pain 

O none 
1 mild= bothered a "ittle; pain is present part of the day, but causes 

little or no discomfort. 
2 moderate = bothered to some degree; pain is present most of the day, 

annoying, but not interfering with daily routine. 
3 severe = bothered intensely; constant pain causing marked interference with daily routine. 

(2) Night pain 

0 none 
1 mild = bothered a little; pain is present part of the night, but does 

not interfere with sleep. 
2 moderate = bothered to some degree; pain is present most of the night, 

occasionally interferes with sleep. 
3 severe = bothered intensely; constant pain, marked interference with "'I eep. 

(3) Other symptoms 

(a) abdominal discomfort 
(b) feeling of fullness 
(c) flatulence 
(d) acid regurgitation 
( e) heartburn 
(f) nausea 
(g) vomiting 
(h) other 

(4) Severity of these symptoms was scored as follows: 

0 none 
1 mild = awareness of sign or symptom, but easily tolerated. 
2 moderate = discomfort enough to cause interference with usual activity. 
3 severe = incapacitating with inability to work or carry out usual 

actf~·ity, 
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(5) Global response to therapy was assessed ii:; the patient as fol lows: 

4 excellent • best possible anticipated response; abdominal pain 
completely re,lieved, other symptoms improved or no worse than usual. 

3 •JOOd .. good response; abdominal pain almost completely relieved, other 
symptoms improved or no worse than usual. 

2 fair = definite response, but could be better; some relief of abdominal 
pain, other .symptoms unchanged or worse. 

1 poor• minimal response; little or no relief of abdominal pain, other 
symptoms unchanged or worse. 

O none = no response, absen~e of drug affect. 

(5) The dosage schedule was as follows (all doses in milligrams): 

Treatment Group 

Famotidine 40 h.s. 

Famotidine 20 b.i.d. 

Famotidine 40 b.i.d. 

Ranitidine 150 b.i.d. 

8:00 AM 

placebo famotidine 
placebo ranitidine 
famotidine 20 
placebn ranitidine 
famotfdf ne 40 
placebo ranitidine 
placebo famotfdine 
ranitidine 150 

10:00 PM 

f:tmotfdine 40 
placebo ranitidine 
famotfdine 20 
placebo ranitidine 
famotfdine 40 
placebo ranitidine 
placebo famotidine 
ranitidine 150 

c. Investigators (table 28): 
by training and experience 
this study. 

68 investigators in 19 countries, all qualified 
to conduct clinical trials, participated in 

d. Results 

(1) Comparability of treatment groups 
(table 29): the number of patients in 
the respective groups were famotidine 
40 h.s. 255, 20 b.i.d. 259, 40 b.i.d. 
258, r&nitidine 150 b.i.d. 259. The 
four treatment groups were essentially 
comparable in numbrs and in 811 other 
respects. There was no significant 
difference in the mean age between 
males and females. 
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(2) Exclusions from analysis of effectiveness: the number of patients 
excluded from analysis of healing because of protocol violations 
(table JO) was gratifyingly sma11. amounting to a total of si. Even the 
numbers lost from analysis because of absence of data on pain and global 
response (table Jl) left a sufficiently large data base for meaningful analysis. 

tAIL[ JO 

£~ci.11ton1 f,.. ANly1t1 •' lffec:itft!W11 

'rot.oco1 'tol1tt011 
F-.ttdlM •11ttfdfftf To\IJ 

fO HS ZO l.iD .eel IID 150 l!D 
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' $ $ II 1•1ttll [MDSCOAr or Ulc1I" St11 • l • II Owt of Aan91 

,,.tor 5'lr11r1 I • I 0 ' -0011tr1tfq '•tttnt ' • ' • ,. 
TOTAL ,. 12 II ll 51 

TA.It.£ ll 
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,,..tocol 'tfol1tors 

" I I " 12 " " 11 11 11 ll ll ll No 0.,/Nffftt P1tn O.t1 1S 11 10 20 17 10 ,. 
" .. " 19 " .. CUoNI ltsoon\1 O•tt .. " " J7 " ,, 

J9 ,. 
18 •• II II 

IRl9[• £YALUAILE 
Ulrtr ._.ti 1119 240 ,.. 2•0 "' "' m ,., .:-•1 "' 146 241 , .. 011/tUgtit P1tn '30 ,,. 

ll! 1J9 "' "' 140 "' ,.. ll• ,.. , .. Gloff! lftsponst ~11 ll:' rn "' '4l ,., ,,. 140 240 '" "' 
,., 

(3) Safety 

(a} Vital signs (table 32): changes during treatment from baseline value were 
statistically significant for some or a1 I of the treatments, but none of 
the changes were of clinical concerr. 
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i 

' f 
NOA 19-462 

Page 51 

(o) Clinical adverse events: adverse symptoms "'••u•-.....::.:..'~ .. ...,,,.~ 11 , 
occurring with an incidence of 1.Si or more '"""'"' """""' 
in at least one of the treatment groups ,: .. -:, ::_:;:, ::,:;:, ;::.:;: 
(table 33) were primarily in the central ...,.,._,, "'" '"" '"·" '"" 
nervous system (tNS) (famotidine 6%, ;:;;~::""' .::;:: .: .. ., ,::::: .: .. ., 
ranitidine Bi) and the gastrointestinal =~:""" :.,., : : ;"" 
(GI) system (famotidine 4i, ranitidine ::::.:.o;::;:,.~:"" .::::: .~:;:: ~:::: ,:.,,, 
5i). The most co1T111on CNS symptom, :;.:;.:::;: ::::: ::::: ::;:: ;:::: 
headache, occurred in 4i on both famotidfne =:;.:: .. ~"" : :.,., : ~"" 
and ranitidine. The incidence of the most .... , """ "'"' """ "'"' 
cOlllllon GI symptom, diarrhea, was 1.Ji on famctidfne, 1.9i on ranitfdine. 
The adverse experiences were considered serious in only 2/772 (0.21) of 
patients receiving famotfdfne, 3/259 (1.21) of those receiving 
ranltidine. Very few of the adverse symptoms were drug-related; e.g. the 
incidence of withdrawal of patients because of adverse experiences 
{table 34) was very low. Moreover such events as hemorrhage, development 
of a gastric ulcer or perforation of a duodenal ulcer are more 
appropriately classified as failures of therapy than as adverse drug effects. 

'*' 14 
'•t1•1tta llf1Utid,.,_ M To AdwtP"ae lallilr'11N:t 

l'Wlll:OT 
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...... "'' •1c1r 
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a.ntttelfftl sz Lung ClftCtr s. .... Oeflt1fttl1 "Ot ISO 110 '" Dt1""""' 51.,,,.. ,,..1, 

7ZI 0tp,..tll0ft filNl"IU Poltfbl) 
Afi\l'\1on ... ,..t. '••llbl1 CoftC'lfltr"lthHll 1011 ~r1t1 ,Oll1b1J 
... 11f11 JIOdlr1t.e ,Ol11bly 

I .,....Ult *'Gt• • •,011tl:1l1 111• 
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'0$$Zllf/ 
JllROIAIL f 

•1255 (l.61) 

2/Z5t (0, 71) 

Z/258 /0.81} 

l/ZSt fl.ZS) 

(c) Laboratory adverse events were infrequent (table 35), occurring in 
approximately 41 of patients in each group. No patient was withdrawn 
because of an abnormal laboratory finding • 
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(4) Effectfveness 

(a) Incidence of healing: the sponsor displays the data for incidence of 
healing at 2, 4, and 8 weeks in the conventional manner (table 36) in 
which the 2-week endoscopy could be as late as 18 days, the 4-week 
endoscopy as late as 34 days, and the 8-week endoscopy as late 64 days. 
The resulting numbers do not correctly reflect the interval of healing, as 
illustrated by the tabulation fn which the incidence of healing is 
displayed by actual weeks (table 37). As in the U.S. trial, it is clear 
that the optimal interval to endoscope patients on treatment is 5 weeks. 
By both methods of calculation, the 20 mg b.f .d. and 40 mg b.i.d. doses of 
famotidine are more effective at 2, 4 and 8 weeks than the sponsor's 
proposed dose of 40 mg h.s. 
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(b) The incidence of healing as reported by those investigators who had at 
least 20 patients (table 38) shows comparatively little treatment by 
investigator interaction at the important intervals (w~eks 4 and 8) except 
for those intervals where the investigators had too few patients to make 
the differences meaningful. It is curious but inexplicible that in the 
sponsor's proposed dose (40 mg h.s.) for the short-term treatment, the 
total incidence of healing reported by the investigators with 20 or more 
patients was much higher (85i) than that of all of the rest of the 
investigators combined (6Ji). By whatever method the data are calculated, 
at week 2 and more importantly at week 4, the incidence of healing is 
higher wfth ranitidine b.i.d. than with the sponsor's recommended dose of 
famotfdfne 40 mg h.s. 
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Cc) Relief of pain: the percentage of patients relieved of day pain 
(figure 39) and night pain (figure 40) was the same at all recorded 
intervals for all 4 treatments. Contrary to what one might expect, tfme 
to relief of day pain (table 39) was no shorter in patients whose pain was 
mild on entry than in those with moderate to severe pain on entry, except 
for patients receiving ranitidfne in whom the more severe the paf n, the 
longer the tfme to relief. Tfme to relief of night pain was, however, 
more rapid with all treatments in patients with initially mild pain than 
fn those with moderate or severe pain. 
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(d) Antacid consumption: the percentage of patients recefv·fng antacid therapy 
was consistently greater with ranftidine than with famotidine during the 
first 4 weeks, after which very few patients were still taking antacids 
(figure 41). During the first 2 weeks the mean number of days in which 
antacid therapy was taken was significantly greater with the patients 
receiving ranitidine than with those receiving the 2 b.i.d. doses of 
famotidine but the differences amount to only a fraction of a day 
(table 40). No difference emerged between ranitidine and the 40 h.s. dose 
of famotidine. 
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,.l<:,UA 41 
'•,.~tnt191' of IJ1t11nn it.ctlv1119 411t1c1::1 YJitr1py 
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• ~,. of p1ttt11ts t'ftfuet•d. 

e. sunmary: 1,031 pat1ents were entered into a multicenter trial of 3 doses 
of famotidine (40 mg h.s., 20 mg b.i.d. and 40 mg b.i.d.) vs ranitidine 
150 mg b. i.d. 1n the short-term treatment of duodenal ulcer. The 
incidence of healing was: 

WK 

4 
8 

Fam 
40 HS 

68'.t 
87'.t 

Fam 
20 BID 

77'.t 
92'.t 

Fam 
40 BID 

81'.t 
92'.t 

Ran 
50 BID 

76'.t 
90'.t 

Thus the incidence of healing with ranitidine at the important 4 week 
follow-up was of the same order as that with famotidfne 20 ms b.f.d. and 
40 mg b.i.d. but was higher than with the sponsor's reco11111ended dose of 
40 mg h.s. The percentage of patients relieved of both day and night pain 
was in the neighborhood of 60'.t at the end of the first week and soi at the 
end of 8 weeks with all 4 treatments. The t1me to relief of day pain in 
famotidine-treated patients was generally not shorter when the pain was 
initially mild than when It was moderate or severe, averaging 6-7 days. 
In patients receiving ranitidine the average t1me to relief of severe pain 
was 18 days contra~ted with 4.5 days for mild pain. The average number of 
days in which patients took antacids differed by a fraction of a day among 
the 4 treatment groups, a clinically meaningless difference. The 
percentage of patients receiving antacids dur1ng the first 2 weeks of 
treatment was significantly less in patients receiving famotidine 20 mg 
b.i.d. than in those receiving ranitidine, but at no time point was there 
an advantage of the sponsor's reco11111ended dose (40 mg h.s.} over 
ranitidine in the number of patients requiring concomitant antacid 
therapy. The incidence of drug-related adverse events requiring 
withdrawal of patients from famotidine treatment was less than lt. 
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2. 

a. 

b. 

An interesting difference between the conduct of the U.S. ano foreign 
trials in the short-term treatment of ctuodenal ulcer is that twice as many 
U.S. investigators contributed 10 or fewer patients, while twice as many 
forefgr1 investigators contributed 11 or more patients. It would be 
instructive to know whether this difference fs because the foreign 
investigators had more time to complete the assigned number of patients, 
had more patients available to them, are more persuasive fn convincing 
patients to enter clinical trials, or whether patients are more easily 
persuaded to participate when the control substance is a drug of known 
effectiveness rat~er than a placebo. 

Protocol No. 503-00 

Title of study: A double-blind study in out-patients to compare 
famotidine with placebo in the long-term maintenance treatment of duodenal 
ulcer (weeks 1-24). 

Design of study: the procedure was identical with that of the U.S. 
mul ti--center trial of prevention of recurrence except that only 1 dose of 
famotidine, 20 mg h.s., was compared with placebo. 

c. Investigators: 64 of the 68 investigators listed in the short-term trial 
participated. 

d. Results 

(1) Comparability of patient groups (table 41 ): there were 306 patients 
on famotfdf ne, 339 on placebo. The groups were comparable in all relevant 
respects. 
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(2) Exclusions from analysis of effectiveness (table 42): 38/306 (12i) 
of patients recP.iving famotidine and 33/309 (10%) of patients receiving 
placebo were excluded, primarily because of '"'c., 
various protocol violations, the most corrmon """'""'-"''""""'K"-" 
of which were (af failure to take the drug as -""""""' 

I.WT 11 llll "1.M:U1C1 

prescribed and (b) taking forbidden •a •m 

concomf tdnt medf cations. The percentage 1 o:;t ::..= .... _,y,,. ·: ·: 
was in the same range as that in the U.S. ::.:~-:·~;:::::: 
tri a 1 • Ol ... ""'-I W10IU1011I 

Tote\ ll< 121 U(10) 

I 3 l Safety 

(a) Vital signs: other than an increase in body weight, of no clinical 
import, in patients receiving famotidine compared with patients receiving 
placebo, there was no difference between the treatments with regard to 
change from baseline or diff!rence from each other. 

(b) Clinical adverse experiences (table 43) 
occurre~ with somewhat higher frequency in 
patients on famotidine (25t) than on placebo 
(19S); the difference is not statistically 
significant. Headache, the most colllllon CNS 
symptom, occur·red with equal frequency iti the 
2 gr1ups (famotidine 2.6%, placebo 2.9%). 
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Symptoms evaluated by the investigator as possibly, probably or definitely 
drug-related were recorded in 5/306 (l.6i) of patients receiving 
famotfdfne, 9/339 (2.7%) of patients receiving placebo. The only really 
troubl~some adverse clinical event in patients receiving famotidine was 
alopecfa in one patient; however, it was also reported in one patient 
receiving placebo. Among patients 65 years of age or older clinical 
adverse experiences occurr~d in 8/18 (44i) on famotidine, 5/17 (29t) on 
placebo; however, the adverse experi~nces reported in this age group 
a.ppeared to be related not to a drug-effect but rather to diseases 
associated with advancing age such as myocardial infarction, traumatic 
arthropathy, insomnia. Parkinson's disease and neoplasia. This is a 
reflection nf the FDA requirement that all adverse events occurring during 
a clinical trial be reported; for example injury or death from a gunshot 
wound or a traffic accident while a patient is in a clinical trial must be 
reported as an adverse event which it obviousiy is, but which equally 
obviously has nothing to do with the treatment. Since such events could 
occur with equal frequency in patients receiving a drug as in those 
receiving a placebo, it is not surprising that, in a clinical trial of a 
drug as safe as famotidine, the percent of patients withdrawn because of 
adverse experiences in th.~s trial was the same with famotidine, 9/306 as 
with placebo, 8/339 (2.4%). Interpretation of these numbers is 
complicated by the fact that investigators differ in their assessments of 
possibly/probably drug-related effects. These differences are ~llustrate.: 
in the 8 patients in whom serious adverse ~vents were reported: 
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A 50 year old man receiving famotidine ex~erienced 2 episodes 
of hematemesis and hemato~hezia on day 34. Endoscopy 2 days 
later revealed a 2.0 cm duodenal ulcer with signs of 
bleeding. Following gastric resection the patient had an 
uneventful recovery. The investigator assessed this 
occurrence as probablJ not drug-related. 

The duodenal ulcer in a 50 year old man with tarry stools on 
entry into the short-term trial healed complete on 
ranitidine; the patient was enrolled in the maintenance study 
on famotidine. On day 85 endoscopy revealed hemorrhagic 
gastritis. On rjily 123 the patient reported fulness; 
endoscopy showed i:>leeding varices in the gastric fundus. 
Carcinoma of the pancreas was suspected and was confinned at 
surgery on the following day. The investigator's opinion was 
that this was probably not a drug-related event. 

A 70 year old man was hospitalized because of chest pain on 
day 8 of treatment with famotidine. There were no 
significant changes in the ECG; enzyme levels were not 
raised. After discharge, medication was restarted. On day 
77 the patient again experienced chest pain and was withdrawn 
from the study. He later underwent surgery for 
pneumothorax. The investigator thought that this occurrence 
was probably not drug related. 

A 48 year old man experienced asthenia, headache and 
dizziness during treatment with ranitidine in the short-term 
study. In the maintenance study he was randomized to receive 
famotidine. On day 36 he was withdrawn from the study 
because of severe asthenia and an ALAT of 592. A diagnosis 
of hepatitis B was established. Eight months later the ALAT 
was still elevated (450) but no clinical symptoms were 
present. The investigator concluded that the hepatitis was 
definitely not drug-related. 

A 71 year old man taking s~veral drugs for peripheral 
vascular disease was randomized to the famotidine treatment 
group. On day 70 he suffered a myocardial infarction and 
died within 2 hours. The investigator concluded that this 
was definitely not drug-related. 

A 69 year old man with a history of perforated duodenal ulcer 
complicated by a right subphrenic abscess was entered into 
the maintenance trial despite the fact that after 4 weeks of 
treatment with famotidine 40 mg h.s. in the short-term trial 
his abdominal pain had not improved and endoscopic 
exan1ination was not possible because of pyloric deformity. 
On day 10 the patient was hospitalized for hematemesis and 
was found to have bronchial carci1'oma metastasic to the 
liver. The investigator concluded that this occurrence was 
definitely not drug-rel;ited. 
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(c) 

A 59 year old woman experienced a myocardial infarction on 
day 24 of treatment with placebo. She subsequently 
rec~vered. The investigator assessed this experience as 
probably not drug-related • 

• 

A 56 year old man receiving placebo was found on day 25 to 
have cancer of colon. The investigator believed that this 
was definitely not drug-related. 

It is obv,1ous from the above suf'll!laries that these serious clinical adverse 
experiences were not drug-related, even though the assessment "probably 
not" is tantamount to "possibly yes." 

Laboratory adverse experiences (table 44): the only noteworthy 
observation was the occurrence of abnormal results of tests of hepatic 
injury in 15/255 {6i) of patients receiving 
famotidine vs 0/271 with placebo. If these numbers 
are correct, famotidfne will bear watching for 
possible hepatotoxicity; however, none of the 
changes were serious and only one patient was 
withdrawn from the study because of a suspect 
laboratory value. Among the 18 patients 65 years or 
older receiving famotidine there were no laboratory 
adverse events. 
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(4) Effectiveness 

{a) Prevention of recurrence: famotidine significantly decreased the rate and 
the incidence of recurrence of duodenal ulcer (table 45) compared to 
placebo. In patients receiving placebo the incidence of recurrence within 
the first 4 months was an astonishing 60% vs 20% of those receiving 

(b) 

famotidine. Data extending to almost 9 
months put the incidence of recurrence with 
placebo (74%) at more than twice that with 
famotidine; while this is a highly 
significant difference favoring famotidine, 
it is far from an impressive achievement, 
especially since in patients treated with 
famotidine there was a substantial increase 
in recurrences from the end of 6 months 
onward. 
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Relief of pain (table 46): as would be expected from the data on 
recurrence of ulcers, famotidine was much more effective than placebo in 
preventing recurrence of ulcer pain. Since patients eligible for 
admis:sion to the trial were those in whom TAILt" 

the ulcer had healed during short-term "'"'""•" "' .. ~ ... "'' 
treatment, the incidence of moderate to -::::'"'~.'':"...., ,_ .. ::";;_ ,_, .. :::"'";;_ 
severe pain at baseline was negligible. - ..... ,., N "' ,., 

However, the proportion of patients : :::~,,.,,,.. ~ .~ ~ :: 
experiencing moderate to severe pain by the :::: ::::: ~ ·: •; ·: 
end of the study was clearly much greater in ..:'.::._ :;- ; ·: ! ; 

•·""- l!llf I I 0 0 

pa ti en ts on p 1 acebo than in those on ,..,,,,..., '"""'- • ' • • 
famotidine. 

I 
$1flll'~Wlll\ Iliff ........ ~ ll't-<l-.iti, ... 01, h! ,...,.. flf •-h•l,. 

'"' ...._.-., M\fl-' """"' ~111. 
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(c) Antacid consumption: the proportion of patients who took antacids at any 
time during the trial was significantly higher in patients on placebo 
(49%) than in those on famotidine (33%), p 0.01. However, the number of 
doses taken is n~t reported. 

e. Summary: in a multicenter double-blind placebo controlled trial of 
famotidine 20 mg h.s. (306 patients) vs placebo (339 patients), famotidine 
was statistically significantly more effective than placebo over a period 
of 6-9 months in preventing recurrence of duodenal ulcer, re'lapse of 
symptoms and requirement for concomitant antacid therapy. Nevertheless, 
the incidence of recurrence with famotidine, 22i at the end of 6 months, 
341 at the end of an additional 3 months, suggests that by the end of a 
year the incidence of recurrence may well be higher than the 25-351 
incidence reported in clinical trials of other drugs. 

3. Study No. 5007 

a. Title of study: Comparison of famotidine vs placebo in the short-term 
treatment of g~stric ulcer. 

b. Design of study: patients with clinical symptoms and endoscopic evidence 
of a gastric ulcer measuring 0.5-2.5 cm were allocated randomly to receive 
either famotidine 40 mg or matching placebo at bedtime. Each patient 
received a oottle of antacid tablets to oe taken only if additional 
symptomatic relief was required. The maximum number of tablets allowed 
per day had a neutralizing capacity of 88 mEq/day. 

Exclusions and procedures at the initial (screening) visit were the same 
as in the protocol for short-term treatment of duodenal ulcer. Assessment 
of clinical symptoms and endosr.opy were perfonned at weeks 4, 6 and 8 
unless complete healing of the ulcer was demonstrated at the previous 
visit. At each visit patients were given take-home cards to record day 
and night pain, number of antacid tablets taken and any adverse 
experiences. Ad'ierse symptoms and 1 aboratory events were evaluated by the 
investigator. 

An ulcer was considered healed 1f there was complete epithelization of the 
crater, regardless of the emergence or persistence of gastritis or 
erosions. A biopsy was performed at the initial visit, and, at the 
discretion of the investigator, at subsequent visits, to rule out gastric 
carcinoma. 

Day and night pain and overall therapeutic responses were scored using the 
same grading system described above in the foreign short-term trial of 
healing of duodenal ulcer. 

Investigators (table 47): the 44 investigators from 14 countries are all 
qualified by training and experience to conduct a clinical trial of this 
type. 
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d. 

(1) 

Results 

Comparabil fty of the treatment 
groups (table 48): case report 
forms for 336 patients were 
available by the cut-off date of 
December 21, 1984, 167 randomized 
to famotidfne, 169 to placebo; the 
2 groups were comparable in all 
respects except that there was a 
significantly higher (p 0.01) 
proportion of drinkers among 
patients in the placebo group. 
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(:2 ) 

(3) 

(a) 

(b) 

Exclusions from analysis of TAil,( 41 

effectiveness (table 49): ni of the (aclu1tont1 ,,.. 1111111t1 or •ff~t1'ftnell 

patients randomized to receive lt•Ufll ,_ttdflllt l'l1cdo 

famotidine and lfti of those randomized ... 117 ... ,,, 
to placebo were excluded for various Off '"'' 

l • UICll" (.5 c:11 s l 
protocol violations. These Ulcirr 0. S ca J l 

C..rtctl" 1t tntr"y I 5 

percentages are not excessive compared Coftc•tt.1nt •dtc1t1on l 3 
£1'ido1Copy out of r1nge ' I 

with num ers reported in other NDAs ..... l 5 

for studies of this type. Toe.I (I) II 111) l4 (14) 

Safety TAIU fO 

[ff.ct of r,..-..t • ''"' Sf11t1 , .. ,.,, 

~ital signs (table 50): the only WAllAll.£ TW.Tlf:llT I IASll.la DllPOllT ~ 

change in Vi ta] signs aft~r hlse l"IW ,..,t,dfl\f lll 74. 7 74.t O.l ,IKQio ,.. 74.7 71.1 ••• treatment was a clinically Stl&oltc • F-tfclt1tt 1a1 133.0 Ill.I -1.Z 
inconsequential mean weight gain Plactbo 161 131.1 1J2.2 ••• 
of 0.4 kg in patients on Ofast.ol tr • ,_tfdf .. 151 ••• • •• .o.z ,_, 

''''"° lit •. , 11.5 1.Z 
famotidine. .,,.., (klll F-t1d1rtt 1•1 11.J 11.1 D.~.• 

'''''" Ill 11.Z .... ..0.1 

Adverse signs/symptoms were no more frequent among patients receiving 
famotidine than among th~se receiving placebo, totaling 13% of the 
patients entered in either group (table 51). The proportions considered 
by the investigators to be possibly/probably , .. "" 
drug-re 1 a t~d were a 1 so the same for each groli p "'"''" -· .. ,_,,_,,.,.., ,,. .. ,., 
(famotidine 7%, placebo 6i). The investigators ......... ..... ... 
considered withdr~wals drug-related in 1 famotidine- "' '"' "' '"' 
treated pati~nt (0.6'1,) and 5 placebo patients (3%) ::.::.:,:-;::· ::::: ~:;:: 
(tab 1 e 52). Among the adverse reactions considered ::-~:::.:--· ; :::: : :::: 
serious. 3 occurred in patf en ts receiving !::=.:"..::.': ...... , : :: :: i :;:: --famotfdfne, the first of which was a 55 year old ''""'""'"'' '"·" 
man withdrawn from the stuey after 29 days of :;;:::,:::; """""' : :; :: , ..... Rt,,.,. l n.11 
treatment after surgical removal of a melanoma of :::;:::,"'" ;:~:: 
the skin, the second a 26 year old women withdrawn 

le~I 

at the first follow-up visit because endoscopic 
U llJ.ZI 

1 I l.ll 
' (~.J) 
• (2.•l 
l ! l.l) 
0 (0.01 
Z I 1.lJ 

~Ill.OJ 

biopsy revealed multiple granulomatous ulcers compatible with a diagnosis 
of Crohn's gastritis, the 3rd a 42 year old parJplegic male who had a 
pulmonary embolism 12 days after entering the trial. The one patient with 
a serious adverse clinical reaction in the placebo grcup was a 39 year old 
man fn whom, because the ulcer had not healed at 8 weeks, a biopsy was 
perfonned and found to contain carcinoma. Obviously none of these 
reactions could by any stretch of the imagination be considered 
drug-related. 

I 
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TAIL( 52 

TOTAL 
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lJ3 ._i:im1tlr19 ~r1tt Pro~oly Not• 5 ()t) 

(c) laboratory adverse events: there were 5 abnormal laboratory reports in 
patients receiving famotidine, 6 in patients receiving placebo; none of 
these were serious or drug-related or necessitated withdrawal of the 
patients from the trial. 

(4) Effectiveness 

TABLE SJ (a) Incidence of healing (table 53): the cumulative 
incidence of healing with famotidine was 45% at 
week 4, 62% at week 6, 77% at week 8, all 
statistically significantly superior to the 
incidence of healing in patients receiving placebo 
(30S, 44% and 51%) at the respective weeks. 

(~l1tit1 ._.,MIMI~, llltff'H Ill 
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(b) Relief of pain: the proportion of patients relieved of day pain 
(figure 42) was clearly higher in those receiving famotidine at all 
intervals from the first day of treatment through the end of the 8th 
week. By the end of the first week day pain was relieved in some 401 of 
patients on famotidine vs 20% in patients on placebo; by the end of the 
study the difference in the proportion of patients without day pain had 
narrowed between the 2 treatment groups to soi vs some 65% respectively. 
With regard to night pain very little difference was evident between the 2 
groups (figure 43). In patients receiving famotfdine the median number of 
days to relief of both day and night pain was proportional to the severity 
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of pain at the outset; this was not the 
case in patients receiving placebo 
(table 54). In patients receiving 
famotfdfne, the median number of days to 
relief of both da:• and night pain was 5 
in patients starting with mild pain, 14 
in patients starting with moderate pain 
and 28 in patients starting with severe 
pain. 
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(c) Antacid consumption: the percentage of patients taking antacids 
(figure 44) was quite high in both groups, but at all intervals was higher 
fn patients on placebo than in those on famotidine. Since there are no 
data on the number of antacid doses taken, it is not known whether there 
is any clinical significance in these differences. The average number of 
days of antacid consumption (table 55) was statistically but not 
clinically sfgn·ificantly higher with placebo. 
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(d) Patients global assessments (table 56): a 
remarkable observation is that good to 
excellent relief of symptoms at 4, 6 and 8 
weeks respectively was reported by 64i, 70i 
and 74% of patients receiving placebo 
treatment. Nevertheless, an equal degree of 
symptomatic relief was reported in a 
sufficiently h19her number of individuals 
receiving famotidi~e that the results with the 
drug were statistically significantly better 
than with placebo. 
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4. Study No. 746 

a. Title of study: Comparison of famotidine vs Gefarnate in the short-term 
treatment of benign gastric ulcer. 

[Gefarnate is a long-chain unsaturated fatty acid marketed in Japan, among 
other countries, for the treatment of gastric ulcer. In the sponsor's 
opinion it is tantamount to a placebo.] 

b. Design of study: in this multi-center, double-blind, randomized, active 
control trial patients with endoscopic evidence of a single-gastric ulcer, 
circular or oval in shape, were assigned to receive either famotidine 
20 mg b.i.d. or Gefarnate 100 mg t.i.d. Matching placebos were taken at 
appropriate times utilizing a double-dullll\Y technique. Antacid was 
supplied for relief of ulcer pain as necessary. Each dose was equivalent 
to 0.6 gm of dried aluminum hydoxide gel and the frequency of dosing was 
limited to 10 times per week. 

Exclusion criteria included ulcers of the pyloric channel and 
esophagogastric junction, a history of gastric surgery (including 
vagotomy), nursing, confirmed or suspected pregnancy, or severe concurrent 
disease. 

Baseline evaluation consisted of history, physical examination, laboratory 
studies, gastric endoscopy and biopsy. Physical examination and 
laboratory studies were repeated at weeks 4 and 8. 

Healing was defined as complete epitheliz&tion, regardless of associated 
gastritis or erosions. 

c. Investigators (table 57): investigators at 32 Japanese centers 
participated. 
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d. Results 
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( 1 ) Comparability of treatment groups (table 58): there were 
each group; the 2 groups were comparable in all essential 
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96 patients fn 
respects. 

(2) Exclusions from analysis of effectiveness (table 59): almost all of the 
231 of patients lost to analysis were a result of failure to start therapy 
within 6 days of the baseline endoscopy; this left for analysis 72 
patients in the famotidine group, 75 in the Gefarnate group. 

(3) Safety 

(a) Vital signs (table 60): neither drug had any effect on vital signs. 
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(b) Clinical adverse experiences: drug-related aaverse symptoms occurred in 5 
patients receiving famotidine, 17 receiving Gefarnate (table 61 ). The 
most commcnly reported adverse symptoms were constipation, occurring in 4 
(4.2%) of the patients and nausea, occurring in 2 (2.1%) in each group. 
Two serious clinfcal adverse experiences occurred in each of the treatment 
groups, gastric cancer and a cerebral vascular accident in the famotidine 
group, gastric cancer and gastrointestinal bleeding fn the Gefarnate 
group. Of these, only the case of hemorrhage was considered possibly 
drug-related. Two patients in addition to thesE, both receiving 
Gefarnate, were withdrawn because of adverse exp~riences (table 62), one 
because of diarrhea/nausea, the other because of weight loss, both 
considered possibly/probably drug-related. 
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(c) Laboratory adverse events: 15 patients receiving famotidine and 14 
receiving Gefarnate~ were found to have abnormal laboratory values; none 
resulted in withdrawal from the trial. Of the 2 events considered 
serious, a patient on famotidine developed thrombocytopenia (probably not 
drug-related) and cine on Gefarnate had a drop in hemoglobin and red cell 
count (considered drug-related). 

(4) Effectiveness 

(a) Incf~ence of heali11g (table 63): at all 3 
intervals evaluated (4 weeks, 8 weeks and 
later than 8 weeks) the incidence of healing 
wfth famotfdfne was statistically 
significantly superior to that with 
Gefarnate. The final incidence of healing 
with famotidine was 54/72 (75S), with 
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Gefarnate 23/75 (31%). This is not an impressive record for famotidine 
considering that the incidence of healing at 8 weeks, 46/72 (64S), was 
much less than that (77$) in the European multi-center trial. However, 
judging from "IY experience with Japanese patients in Hawaii, gastric ulcer 
may Le a different disease in Japanese than in occidentals. 
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(b) Relief of pain (figure 45): the percentage of patients relieved of pain 
was statistically significantly higher in patients receiving famotidine at 
the end of 1 week (2-8 days), 2 weeks (9-15 days) and 4 weeks (16-32 
days). Thereafter the percentage of patients relieved of pain was 
approxfaiatelv 90S with both treatments. 

(c) Antacid consumption (figure 46): du~ing the first 4 weeks the percentage 
of patients taking antacics was far less in patients receiving 
famotidfne. After 4 weeks none of the patients receiving famotidine were 
taking antacids, while 10-20% of those receiving Gefarnate were continuing 
to do so. 
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(d) Investigators' global evaluations 
(table 64): the data show that the 
incidence of symptomatic relief greatly 
exceeds the incidence of healing, confirming 
what has long been an article of faith in 
the ann~ls of peptic ulcer disease. 

IV. Su11111ary of NOA 19-462 
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A. Clinical pharmacology: famotidine was well-tolerated in volunteer 
subjects in do$eS at least twice the oral and intravenous reconnended 
therapeutic do!;es. No serious adverse events, either in the form of 
symptoms or laboratory value deviations were encountered. Bioavailabil ity 
was in the range of 40-45%. The half· 1 i fe of the 1Jrug was of the order of 
3 hours. Famotidine administered orally suppressed pentagastrin­
stimulated gastric acid secretion in a dose-related fashion. The acid 
inhibiting effect of famotidine 5 mg was equivalent to that of c1metidine 
300 mg. Twelve hours after administration of famotidine 20 mg, inhibition 
of pentagastrin-st~mulated acid ranged from 18 to 88% with a mean of 54%. 
Doses of 20 or 40 mg b.i.d. suppressed nocturnal acid secretion more than 
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B. 

I • 

a. 

90i and meal-stimulated secretions an average of 41i and 57i 
respectively, A single-dose of 40 m~ .;t bedtime inhibited nocturnal acid 
secretion, with a carryover effect on the acid response the next morning's 
breakfast meal. No cumulative effect was observed when famotidine was 
given over a period of 5 days. Doses of 20 or 40 mg given at bedtime 
inhibited breakfast, but not lunch- or dinner-stimulat~d acid secretion. 
An additional dose given follow'ing 'Jreakfast did redi:~n the acid response 
to the noon meal. The resu1ts of these tests of the effec• of famotidine 
on acid secretion were the basis of the decision to inclu-~ ~oses of 40 mg 
h.s., 20 mg b.i.d. and 40 mg b,i.d. in clinical trials of healing of 
duodenal ulcer. 

Blood levels of prolactin, FSH, LH, and testosterone were not altered by 
administration of famotidine; there was a slight increase i~ serum 
gastrin. In a study designed to evaluate the effect of famotidfne on 
hepatic metabolic function, famotidine did not induce changes in 
elimination of aminopyrine or antipyrine in most subjects. The 
significance of this observation was tested in drug-interaction studies. 
the results of which indicated that famotidine does not alter the 
pharmacokinetics of theophylline, warfarin, phenytoin or diazepam. 

Effectfven'!!ss 

Short-term treatment of duodenal ulcer 

Incidence of healing: 2 multi-center trials evaluated the incidence of 
healing with 3 dosag~ regimens of famotidine (40 mg h.s., 20 mg b.i.d., 
and 40 mg b.i.d.) one a United States trial comparing famotidine with 
placebo, the other an International trial comparing famotidine with 
ranitidfne. In beth trials the patients were endoscoped at 2, 4 and 8 
weeks, the last en: lscopy being at the first interval of healing, i.e. in 
the analysis of the c~mulative incidence of healing, a patient whose ulcer 
was found to be healed at 2 weeks was considered to be healed at 8 weeks. 
The patients were given diary cards for recording episodes of pain and 
number of antacid doses taken. In the United States trial 34 
investfgato~s entered a total of 384 patients approximately equally 
distributed among the 4 treatment groups. All of the doses of famotidine 
were statisticaPy ,,,, .... , 
sf gn1 ficar.tly superior to 1001 "'""''"'" '"''"' '' ""•"" , .. , •• 
placebo (figure 47); the 
incidence of healing with the ........ . 
reconmended dose of 40 mg h.s. ao ... ; 
at 4 and 8 weeks was 70% and 
83i vs 31% and 45i with placebo 
(p 0.01). In the International 
trial 68 investigators entered 
a total of 1,031 patients with 
approximately equal numbers f n 
the 4 treatment groups. The 
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incidence of healing (figure 48) with famotidine 40 mg h.s. at 4 weeks 
(68\) was less than that with ranitidine 150 mg b.i.d. (76\) but at 8 
weeks they were equal (87% vs 90%). Comparing the results of the U.S. and 
lnternati~nal trials (table 65) the incidence of healing was the same with 
the dose of 40 mg h.s., but with the b.i.d. doses the incidence of healing 
was higher in the Internatio:1al trial at both 4 and 8 weeks. 
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b. Relief of pain: ulcer pain was relieved soo~er and in a high~r ~e(centage 
of patients receiving famotidine than in those receiving placebo. When 
compared with ranitidine, µain relief with famotidine was not 
significantly different. 

c. Antaci1 consumption: in the U.S. study the number of days on which 
antacids were taken, the number of antacid tablets taken and the 
percentage of patients taking antacids all favored famotidine over placebo 
~Y statistical analysis, but the differences werr not clinically 
meaningful. 

2. Prevention of recurrence of duodenal ulcer: the role of famotidine in the 
prevent1 "f recurrence of duodenal ulcer was evaluated in 2 multicenter, 
placebo-cc;~.;rollPd trials in patients whose 1.1lcers had healed during t,,e 
short-term treati.-ent were eligible for admission to a trial of famotidine 
vs placebo in the prevention of recurrence Qf u'cer. In the U.S. trial 26 
investigators entered 177 patierits, :)4 on 40 mg h.s., 57 on 20 mg h.s. and 
66 on placebo. The incidence of recurrenc& at all intervals up to 6 
months (figure 49), which was the cutoff time for analysis of the 1ata, 
was significantly lower with famotidine. At 6 months the incidence with 
40 mg h.s. was Joi. with 20mg h.s. 26i, with placebo 701. The incidence 
of rto~urrence witil 20 mg h.s. was not stat1stica·11y significantly 
different from that with 40 mg h.s. In the International trial. 64 
investigators entered 471 patients, 237 on 20 mg h.s. and 234 on placebo. 
The incidence of recurrence (figure 50) on both placebo and famotidine was 
simi)c1r to that in the U.S. trial. Thus. in boi:h trials, the recommended 
dose of famotidine fnr prevention of recurrence (20 mg h.s.) was 
statfstica~ly significantly superior to placebo (Table 66) • 
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3. Treatment of gastric hypersec1·01tory 1.ondi tions: two studies were 
conducted fn the United States on small serias of patients with gastric 
acid secretion in the pathologic~l range, all with slspected or proven 
Zollinger-Ellison syndrome. These patients had previously been treated 
with either cimetidine or ranitidine or both. The mean minimum daily 
doses expressed as grams/day r:'qui red to suppress gast:-ic acid secretf on 
to less than 10 mEq/h durin;i ~,,,. E '.'lours after administration of the drugs 
were famotidine 0.24, ranitic:,•" 2.1 and cimetidfne 7.8. Besides greater 
potency famotidine al so had a l• ·'~er duration of action than either of the 
other two H2-blockers. Like ranitidine, but in contrast to cimetidine, 
fa:110tidine was not associated with anti-androgenic side-effects. There is 
as yet no evidence that the higher potency and longer duration of action 
of famotfdine will tra~slate into dosage interval~ less than 6 hours for 
adequate control of the gastric acid output. 

4. Short-tenn treatment of gastric ulcer: 

a. International multi-center trial: the only placebo controlled t1•ial o~ 
famotidine in the short-term tre~tment of gastr'ic ulcer was cond1Jcted in 
14 countries with the participation of 44 investigators. A tote.l of 336 
patients were enter,,,c!, 167 on famotidine 40 mg h.s., 169 on pla1;ebo. 
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(1) Incidence of healing: the proportion 
of patients whose ulcers hP.aled was 
statistically significantly greater 
at all time intervals (4, 6 and 8 
weeks) in patients receiving 
famotidine than in those rer~iving 
placebo (p 0.01 )(figure bl). The 
incidence of healing with famotidine 
at the respective intervals was 47%, 
65% and 80% in contrast to the 
respective percentages of 31, 46 and 
54 with placebo. 
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(2) Relief of pain: both day and night pain were more rapidly relieved in 

patients receiving famotidine. 

(3) Antacid consu~.,ption: concomitant use of antacids was statistically 
significantly lower for patients treated with famotidine, but the 
difference was not enough to be of clinical importance. 

(4) Patients' assessment of global response: at all time points patients in 
both groups claimed good to excellent symptomatic response in 
statistically sign:ficantly higher proportions than those who rated their 
responses as fair, poor or none, and in significantly higher proportions 
in patients receiving famotidine than in those receiving placebo. 

2. Japanese clinical tria 1 : the procedure was essentially the same as that 
in the International multi-center study except that the comparison was 
between famotidine 20 mg b.i.d. and Gefarnate 100 mg t.i.d. Investigators 
from 32 centers in Japan contributed a 
total 192 ratients, 96 in each of the 
treatment groups. The incidence of 
healing of the gastric ulcers (figure 52) 
was much lower in the patients receiving 
famotidine than was the case in the 
International multi-center trial, 
possibly because the dosage of famotidine 
used 1n this trial (20 mg b.i.d.) is not 
comparable to that in the International 
trial (40 mg h.s.) and pos3ibly because 
in the Japanese population gastric ulcer 
is a more resistant disP.ase. The 
incidence of healing with famotidine vs 
Gefarnate was .!5% vs 4% '\t 4 weeks and 
64% vs 24% at 8 weeks. 
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The percentage of patients without pain was ctatistically significantly 
higher at all time points up to, but not inc.uding, 8 weeks in patients 
receiving famotidine. The percentage of patients taking antacids was 
significantly less with famotidine than with Gefarnate. Antacids were not 
required after t~e 4th week in patients on famotidine, but continued to be 
required in approximately 15% of patients taking Gefarnate up to 8 weeks. 

V. Safety 

Safety data updated to November 18, 1985 were available from 2,333 
patients in world-wide trials. The most common clinical adverse 
experiences are headache (4.7%), diarrhea (1.7%), nausea (1.51), 
constipation·(l.3i) and dizziness (l.2$). The laboratory data indicate no 
evidence of serious drug-related hematological, hepatic or renal 
toxicity. The safety profile of famotidine will only become apparent, 
however, in the market place. 

There were 19 deaths in the world-wide experience, none of them 
dru~-related (table 67), only 3 of which occurred in patients treated for 
ind1cations addressed in this NOA. 
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TABLE 67 
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._..t\c fatlu,.. 11 twc•'•' 
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_.tic f1tluN 11-1 

fullriMftt Mp9tltl1 
lfllPl\\C f1l IUl"9 QI ,_.,... .. 

fulmMnt lllPlthls 
*Pltlc fi1ilvre 11 ._,.,......, 

ful•IMflt tllpltltls .... _ 
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CD10ll~ 
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f•llw. IU t-..tU 
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...,...wat ton of 1'4Met1; 
--to\d antirt\ts 

*Pltic: f1ilu,.. 11 lw : ••11\"ftl ~ lur: 
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... \IC f111""9 11 twwwt: l41i/lti"HI ulcer; 
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Pwotiniti' 
""Olr•t.or"y f1i lurt 
Slpt\c.11 
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Abdilllll'lll infection 

Clr ....... 11 of HW9r 

""'*-" i .. 
Thi rd d9g,... _,...,, on 
tA of llady; PftNllDf' 11 

YOW\llus of _, 1 ...,, 
wHl'll MCT'Olis 

u. s. 

t.'I. 

t. v. 

l.V. 

J. v. 

I.V. 

1. v. 

I. v. 

t.V. 

J. v. 

l.V. 

J.V. 

l.V. 

.... 1 

J. v. 
.... 1 
I.'I. 

J.V. 
1. v. 
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lndlcat ion 

lll"HI ulCM 

1trn1 ulcer 
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1trn1 vlcer 
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1trn1 ulc.M" 
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•'"\9nalQ 
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peptic 11\rftf' 
1tN11 .ilcer 
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str'MI ulur 
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VI. Package insert: the insert (attached) is generally factually correct but 
is unnecessarily repetitive. I have indicated my suggestions for revision. 

VII Conclusions 

A. Pepcid (famotidine) is safe and effective in the following dosage for the 
following indications: 

1. 40 mg h.s. for the short-term (4-8 weeks) treatment of duodenal ulcer. 

2. 40 mg h.s. for the short-term (4-8 weeks) treatment of gastric ulcer. 

3. 20 mg q 6h initially and increased as necessary to reduce gastric acid 
output below 10 mEq/hr in the ~reatment of Zollinger-Ellison syndrome. 

B. Data from 2 6-month trials of prevention of recurrence of duodenal ulcer 
show that famotidine is more e·,'fective than placebo but do not provide a 
sufficiently long follow-up (~t least one year) to permit a final 
assessment of the effectiveness of famotfdine for this indication. 

VIII Reco11111endations: Approve the application for the following indications 
and dosages: 

1. 40 mg h.s. in the short-term (4-8 weeks) treatment of duodenal ulcer. 

2. 40 mg h.~. in tne short-term (4-8 weP.ks) treatment of gastric ulcer. 
., 
~· 

20 mg q 6 h, increased ~s necessary to keep gastric acid output below 
10 mEq/hr in the treatment of Zollinger-Ellison syndrome. 

cc: Orig. NOA 19-462 
HFN-110 
llPN•Tl 8, CSU 
HFN-110/WHBachrach 
rq:12-21-85:12-26:12-30:0409r 

/£·. 
'f'J,(i/,tt,~"' fJ. ~ti,,.._wc.£.._ 
William H. Bachrach, M.D. 
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llSOI Tablets PEPCIO XXXXXXX 

(F..,tldine, "50) .. 
PEPCIO 

(F.motldlne, "50) 

OESCRIPT ION 1 

The active ingredient in Tiblets PEPCIO* (Famotldine, 

MSO), Is a histamine H2 receptor antagonl~t. 

F.-otldine is 3--([[2- [(anlnolmlnomethyl) 

amino]-4-thiazoylJ nieihyl]thlo]-411-(amlnosulfonyl) 

The -.iiriCil fomula of famotidlne Is 

c8H15N7o2s3 and Its 111>lecular weight is 

337.43. Its ~tructural fol"lllllla is: 

Fanotidine is a white to pale yellow crystall lne coq>ound 

tllit Is freely solubh in glacial acetic acid, silghtly 

soluble In mthanol, very slightly soluble In 11ater, and 

practlCilly Insoluble in ethanol. 

Each tiblet for oral adninlstr1tion contains either 20 mg 

or 40 mg of f'11111>tidlne and the follOliling inactive 

ingredients: hydl'llxypropyl cellulose, hydrox1J)~opyl 

•thylcellulose, Iron oxides, magneshn stearate, 

microcrystal 1 lne cellulose, pregelat lnized starch, talc, 

titani1111 dioxide. 

* Tridtmartc of ll:RCK & CO., INC. 
Copyright• ll:RCK & CO., INC. 
All rights reserved. 

I 
I 

-·--·-· ·-·. --

1. Chamistry, 1'1anufacturlng 
and Controls 

**It• 11. 0. 1. 
It• 11 l. A. B. 

1)0002 

Vol. 1.1, p. 25 
Vol. 1 .<:, D. 08 

**All annotations will have two 
refert1~""tS, The first reference Is to 
It• ll-S111111ary of Appl I Cit Ion contained 
i 11 tM s VO 111111. The page nllllber 
indicates where a brief description can 
be fOllnd. The ,econd reference Is to a 
specific technlc.11 !action and gives the 
vol- and ~Ill nud>tr where a detailed 
c;.scrlptlon can be found. 
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PEPCJD 

(F...,tldlne, "50) 

CLINICAL PllAllMCOLOGY 

Gt Effects~ PEPClD Is a c:~t\tlve inhibitor of 

H -nteptors. 1 

a Thi pri1111ry 

clinically i-.iortant plwrmacologic activity of 

PEPCJD is inhibition of gastric secretion. Botll 

the acid concentration and vol1111e of ga':tric 

secretion al"9 suppressed by PEPClD, 1 llhile 

cllanges in pepsin secretion are proportional to 

4 
VOlllM output. 

In bot II nol'llli 1 volunteers and hypersecretors, 

PEPCID inlliblted basal; nocturna ·1 1
' 

7 and 

dayti-=- gastric I -secretlo.i, '' as wll as 

secretion st.l1111lated by ii 11i111le~ et: ,,1 .. u, , ...... .. pentagilstrin4
'
1
'• Felllc..,... 

After oral ilchinlstration, the onset of the 

anti secretory effect occurred vi thin 0111 

llou 1,4,1,7 r· • the lllUi- effect ililS 

dose-dependent, occurring vi thin one to th1"91 

hou 1,4,1 rs. Durulon 1!1 hllllbition of 

secretion llilS ID to IZ flou I, 7 rs. After 

intravenous adllllnlstriltlon, the lllillinum effect vas 

ilchleved 30 • alnutes. 

doses of ZO and 40 11111 I nh\ b I ted 

single oral 
,_,_J,, 

basal., nocturnal 

ilcid secretion In all subjects; •an gastric acid 

stteret ion vas i nh I b I ted by 861 il!ld 941, 

respectively, for a period of at least 10 

I 

flours. Si11ilar doses given In the morning 

.,.~ .............. lml ................... ...... 

I 

Z. Preclinical Pllar1111cology 
It• II. D. Z. 
It• IV. A. 1. 

3. Ryan Study No. 8 
It• II. ~. 4. 
It• VII. F. 1. a. II. 

4. Sllli tll Study No. Z 
It. JI. D. 4. 
It. VlI. F. 1. a. It. 

5. Ryan Study No. 7 
It. JI. D. 4. 
It. VII. F. 1. a. II. 

6. i.ccallua Study No. 3 
Itan II. D. 4. 
It1111 VII. F. 1. 1. Ii. 

7. Collen Study No. 5 
It1111 II. D. 4. 
It1111 VII. F. 1. ii. II. 

8. Hunt Study No. lZS 
It• II. D. 4. 
Iit111 VII. F. 1. a. Ii. 

Vol. 1.1, p. 29 
Vol. 1.3, p. 01 

Vol. 1.1, p. 89 
Vol. 1.3Z, p. 1819 

Vol. I.I, p. 87 
Vol. 1.31, p. 1518 

Vol. 1.1, p. 88 
Vol. 1.32, p. 1748 

Vol.1.1,p.87 
Vol. 1.3Z, p. 1583 

Vt1l. 1.1, p. 88 
Vol. 1.3Z, p. 1668 

Vol. 1.1, p. 89 
Vol. 1.3Z, p. 1917 

_ ...... 
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(fMIDtldlne, 1'150) 

CLINICAL PHAllMCOLOGY (cont'd) 

suppressed food-stlailated wield :Kretion in al I 

subjects, with 11111an suppression of 761 and 1141, 

respectively, 3 to 5 hours after drug, and of 251 and 

JOI, respectively, 8 to ID hQijrs after drug; however, 

In s11111e subjects who received the 20 mg dose, the 

antisecretory effect was dlssl111ted earlier, within 

6-& hours.• There ~s no cU111Ulatl~e effect with 

repeated 10 doses. The nocturnal 

lntragastric pH was raised by evening doses of 20 and 

40 11111 of PEPCID to mean n.lues of 5.D and 6.4, 

' 1 9,11 respective y. When PEPCID was given In 

the mrnlng, the •·ul daythr• lnterdlgestlve pH at 3 

.. nd 8 hours after ZI> or 40 mg of PEPCID was raised to 

about 5.0. ••
11 

Fasting or postprandial ser111 gastrln levels 1111y be 

slightly elevated during periods of drug 

effect. 12,1• anti secretory and with chronic 

therapy, an Increase In gastric bacterial flora may 

tt occur. Gastric exocrine 

11 111ncreatlc function are not affected by PEPCID. 

I 

I 
' 

9. Ryan Study No. 8 
It. II. D. 4. Yol. 1.1,p.89 It. YII. F. I. a. II. Yol. 1.32, p. 1819 

10. Ryan Study No. 7 
It• II. D. 4. Yol. 1.1, p. 88 
It• VII. F. I. a. II. Yol. 1.32, p. 1748 

11. S.lth Study No. 'ii 
ltm II. D. 4. Yol. 1.1,p.89 
ltm VII. F. 1. a. II. Yol • 1.33, p. 1975 

12. Zinny Study No. l 
It• II. D. 4. Yol. l.1,p.91 
It• YII. F. 1. ii. I. Yol. 1.30, p. lDSD 

13. Smith Study No. 2 
It• JI. o. 4. Vol. l. 1, p. 87 
ltan Yll. F. 1. a. 11. Yol. 1.31, p. 1518 

14. Cattau Study No. 12 
Item II. D. 4. Yol. I. 1, p. 92 
ltaa YU. F. 1. a. ill. Yol. 1.33, p. 2101 

15. Redinger Study No. 61 
It• II. D. 4. Yol. 1.1, p. 92 
lt81 YII. F. I. a. Iii. Yol. 1.33, p. 2036 
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(fallOtidine, MSO) 

Other tffKts: Syst•lc phal"llllc:ologic effects of 

PEPCIO in t~CNS, urdlovascular, respiratory or 

tndocrint syst.111115 havt not been found to 

Serum prolactln levels do 

not rise after intravenous bolus dl>ses of 20 mg 

PEPCID
17 

and no ant I androgenic efftcts have been · 

dttecttd. 1 e' 19 

Phann.acoklnetics 

PEPCID is Inc°"" 1ete1 y ibsorbed. J. 1 
' 2 1 

The 

bioanl libl lity of oral doses Is 40-45l. 17 

Bioaval libl 1 lty 1111.Y be sltghtly Increased by food, or 

slightly decreased by antacids; 20 llowver, these 

effects are of no cl lnlul consequence. PEPCID 

undergoes minim I first-pass metabol ISlll. 21 

After oral doses, peak plasma l.vers occur In 1...J 

Pla51111 levels afttr 

1111ltiple doses are similar to those after single 

do 2a,2s 
SIS. Fifteen to ~ of PEPCID In 

plasma Is protein bound. 24 
PEPCIO has an 

elimination 

hou 11,22,:11 rs. 

half-life 

PEPCID 

renal (65-7DI) 17 
and 

of 2.5...J.5 

is e 1 hn I :i.tttd by 

•tabollc (30-J!Sl) 

t 17, 21 rou es. Renal cl11rance Is 2~50 

1111./r.tl n • , lndluttng son. tubular 
,. J.7,:U,:ra excre.1on. 

00005 

16. Shrlvasuva Study No. 3 I 
It• II. D. 4. Vol. 1.1,p.91 
It .. VII. F. I. a. ill. Vol. 1.33, p. 2193 

11. Willians Study No. 42 
It• 11. D. 3. Vol. 1.1, p. 52 Ilell V. M. 12. Vol. 1.22, p. 259 

18. Jenstn StUdy No. 6 
It• II. D. 4. Vol. I. I, p. 127 
It• VII. F. 2. a. ii I. Vol. 1.38, p. 4028 

19. COhtn Study No. 41 
It• II. O. 4. Vol. 1.1, p. 129 
Itaie VII. F. 2. a. 111. Vol. 1.38, p. 4136 

20. Kann_ study No. 47 
lt81 II. 0. 3. Vol. 1.1, p. 76 
I tan V. M. 24. Vol. 1.25, p. 1316 

ZI. Rotmensch Study No. 40 
It• II. D. 3. Vol. 1.1,p.64 
It• v. "· 19. Vol. 1.23, p. 176. 

22. Zinny Study No. I 
ltm II. D. 3. Vol. I. I, p. 67 
It81 V. M. 20. Vol. 1.24, p. 843 

23. De Schepper Study No. 7U 
It• II. D. 3. Vol. 1.1, p. 54 
!tan V. M. 15. Vol. 1.22. p. 388 

24. l in MSDRL Study 
Item II. D. 3. Vol. I.I, p. 72 
Itn V. M. 21. Vol. 1.24, p. 959 

25. Wi 11 iilllS Study No. 48 
It• II. D. 3. Vol. I. I, p. 70 
It• V. M. 25. Vol. 1.25, p. 1400 

__ j 
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PEPCID 

(F..,t I dint, "50) 

PMnnacoldnetlcs (cont'd) 

TIMftty-flve to JCS of an oral dose and 65-70S of 

an Intravenous dose are recovered In the urine 

nd 2•, :n as uncllaft9911 ccnpou • Tiie only 

Identified In man Is the 

s-oxlde. 2 • There Is a close relatlonslllp 

betlMel'I creatlnine clearance values and the 

•ll•lnatlon llalf-Hfe of PEPCID. 29
' 
10 

In 

patients vlth severe renal Insufficiency, I.•., 

crul I nine clearance less than ID llll./111ln., 

PEPCID •ll•ln.atlon llalf-llvH IM'f exceed 20 

hours and adjustment of dosing Intervals 11111 be 

necessary29 (sft PRECAUTIONS, DOSAGE AHO 

ADl'liNISTRATlDlll). In elderly patients, there are 

no clinically significant age-related changes In 

10 the phar111cokl111tlcs of PEPCIO • 

I 

26. WI II lams Study No. 42 
It• 11. D. l. 
It• v. "· 12. 

27. RotNnsch Study No. 40 
It• II. 0. l. 
Ital V. "· 19. 

28. Y-.cla Y11111nouchl Study 
It• 11. o. l. 
It. V. "· 8 

29. Abrallalll Study No. 404 
It. ll. O. 3. 
It• v. "· 17 

30. Martin Study No. 744 
Item 11. O. 3. 
Item V. "· 16 

.. • • - '4 - -- -
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Vol. 1.1,p.52 
Vol. 1.22, p. 259 

Vol. I. I, p. 64 
Vol. 1.23, p. 776 

Vol. I.I, p. 67 
Vol. 1.22, p. 218 

Vol. 1.1, p. 58 
Vol. 1.23, p. 639 

Vol. 1.1, p. 78 
Vol. 1.23, p. 450· 
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cllnic.11 Studies 

DucdeMI ~·1cer 

In ~ U.S. •ltlcenter, doublt~llnd study81 in 

outpatients with endoscoplc.lly confirmed duode~l 

ulcer, PEPCIO 1ive11 11 40 11111 11.s. w•s ccq>ared to 

pl•cebo. As shoim in t.he t.tlle below, most .,.1.1ents 

Outpatients with endoscoplc.lly confll"lllld tle•led 
ulcers 

WNk 2 
WNk 4 

PEPCIO 
40 1119 11.s. 

(N • 89) 

Pl•cebo 
11.s. 

(N • 97) 

17 s 
31 s 

• sutlstl~lly slgnlflc.ntly different tti.n 
pl•cebo (p < 0.001) 

P•tients not he•led by Wffk 4 were continued In the 
11Wti.61(µ. of 

study. l'v Week 8, thel\he•ll119 ...._.,.s 83S for patients 

on ther~ with PEPCIO versus 4~ for .,.tlents on 

i ~ ",; 11.<..f. 
Pl•cebo. The NM of ulcer hHll119 with PEPCIO was 

"''~ si9nlfiunt1y higher tMniJ>l•cebo •t HCh tlmt point ~sed 

on proportion of endoscoplully confll"lllld he•led ulcers. 

In this study, ti• to relief of ct.ytl• •nd nocturql 

pain llAS sl9nlfl~tly shorter for .,.tlents on PEPCIO tti.n 

for patients on pl•clbo; patients on PEPCIO •lso took less 
• 

31. U.S. ""lticenter Trl•I 
vs. Pl•cebo Acute Pti.se 
It.a ll. 0. 4. 
ltllll Vil. F. 2. •· I. 

.nucld tMll the patients on pl•clbo~ b11t ~ d1&r-f!1tc~ 
"~~ ""1't clia1,JR.4j' tke~11-;7Fvl, 

l 

00007 

Vol. 1.1, p. 96 
Vol. 1.35, p. 292i 
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Ulcers 

Tti. tfflc.cy of I dosi~ regimen of PEPCID, 20 

1111 ~.s. In tti. prevention of duOCS.1111 ulcer 

recur~nce 111s COlllpir~ to p 11cebo h. s. In o1 

U.S. double-blind, 1111ltlcent1r study 82 of 

P1tlents vhh endoscopic. lly confl rw. ~, l. ea 

wMtr >I leers. Fol1C111ing 6 llDllths of tti.ro1py, 

PEPCl' IMS slgnlflunt1y .,N tffKtlve 

(p < D.01) thu pl1c.i>G In preventing ulcer 

to 24 ...its of tti.rqy with PEPCID 20 111g h.s., 

221 of P1tlents on PEPCID H1»rl1nc.c1 ulcer 

NCUrl"HCI, 1s COlllpi~ to SSS of 62 P1li1nts on 

,.... 

) 

Z?. U.S. l'lultlc.nter Trlo1I 
ws. Plo1ubo 
l'llintenince Pti.se 
Item II. D. 4. 
It .. VII. F. 2. a. I. 

00008 

Vol. 1.1, p. 108 
Vol. 1.35, p. 2923 
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Merck Sh•l"P a DotMle Research Laboratt,rfes 
D1v1s1on of Merck & Co. 
Attention: Gerard D. Picot, Ph.D. 
West Fo1nt, PA 19486 

Dear Dr. Pf cot: 

Please rtfer to your June 24, 1985 new drug app11cat1on subll1tttd under 
section SOS(b)(l) of the Federal Food, Drug, and eos .. t1c Act for Pepcid 
(f1110t1d1ne) Tablets. 

We also acltnnwledge receipt of your amendments dated October l ind 7. lt86. 

We have c011pleted the rev1ew of this application and hive concluded that 
adequate 1nfor1111t1on his been presented to d111e1nstr1t1 ti.at the drut ts safe 
and effective for use as recoamended tn the ftnal prtntacl labelfnt subll1tted 
on October 7, 1986. Accord1ngly, the applicatton ts approved. 

Please sublltt one 111rket package of the drug wh•~ tt is available. 

We re11tnd you that yoJ 11Ust co•ply w1th the requ1re111ent> for an approved NOA 
set forth under 21 CFR 314.80 and 314.81. 

If you have any questtons, p1e~se contact: 

cc: 
Ms. Constance Burner Henry 
Consumer Safety Officer 
(301) 443-4730 ~ginal NOA 

HFN-110 
HFN-110/CSO Stnce~ly yours, 

HFN-83 \d 
BFN-100/Dr. Temple ,J of 1. 
HFN-232 (w1th labeling) ~ Jojtyt'8b ( / l?1 
HFN-11O/CHenry/10/9/86; 10/10/ll6 ;1 ~1 C.'8~ '\ ~ 
sb/10/10/86;10/10/86;10/14/86;10/14/86/ ~.ft T!'llple, M.r-. 
RID: NMorgenstern/10/10/86~ lt/.V/t' {rector 

Rl1p1cky/10/10/86;10f14/a6 , Off1ce of Drug Research and Review 
PDeslaur1ers/10/10/86~l·1cf ... , '.-.c Center for Drugs and Bfologics 
WBachrach/10/10/86 ' 
RWolters/10/10/86;10/14/86 
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i:crc:: Sh;.rp u11~ Duhi:a1: Hl!S::arch L .. L,;rcitories 
/,tt1~11t1un: i.:1rilru P11;ot. Ph.D. 
Oiv1~11111 of l'.:·rrl: and Co., Iuc. 
l!l!!it Point, F-' 194£6 

SEP 3 0 1006 

P1 c;,,!;~ ri:for to your June? ~~, 1 ~Uf• n~w rlr1;1J liPfll 1cat1or1 ~ul.•1;1itt.i.:t! uncl1:r 
::cct1cn f0~(!2)(1) of th£! FcJ~rul Food, Oru9, ilntl Cosr:u1t1c I.ct fur Pi:pcid 
1"·····1tt·11nn)·-1 "l •t'" \ . , .... , .. ,, "·.. '· ... 

I 
I 

!:, .... ~·.:i.> .11::l.mr.:l1·J11c r1.:c.:J11t of your i\l~.,nd1111:rit:; dnti:d /\UtJU~t r., ';1:i:t1.;1.1f;1:1· J!l 
(t••u), '~'-t<1ln:r P, i111J :'.I!, liUV\11:rht.r 7, l~, 1ll .i11•I :.i:'i li1:c1~1,1t.1~r I~, ll: >111~ ::r, 
\":·•; ,1.11111 .. r)' '·'• ll•, 1'1 a11•I lf,l f11l•n1.iry 14 11n1I ;'•1' lfort:h 11, l~: !two) ·•11•1 /J~ 
f•llf'll :;, :.: '"''' ~·1; t•ay I .:11111 ~;·l /\u~u\l Ti .:i11J Su11lu111l11.1r :•t., l!im:. 

'": h .. v·· 1:1111 1•1•1~·1 lh1• r .. vl111i uf' Ud~ 1111pl h.utl'111 ... : \11!11o1ll.t"•l 1/!Ll1 1Jr~11 
l,1!1,·11w;. 1'1·tu1'•J l.h1111pp\tl.<111u1111111y hu lll'Jlravutl, hu1111vur, It 11111 "~ 
:11·c.~:;:;,1ry for 11111 lu ~11l11•1ll I l11od J1t·lr1lu1I l11lil1lln•1 to1· ltu: 1lru~. r!H: 1·;~.t:111l') 
shllulJ li11 con:i1!.tc11t \lfth t.h•• contlllt of th11 c:ric:lo:a:d 1:1Jrl:~tl u1i Jr.:lt ;;r.d 
!.liuu,1l ,u11:r1::ss ti.\: fullu1d1i~ 1io~ull: Tlit.! ul!Cr~<.i11.: 1n Jruq clt:o.1r.:111cc 41111 
1r..:1•1:14 set! l1a 1 f-l 1 f~ 111 tt1 tltlcrcuscil rena 1 fun ct 1 on t ~ ~1e 1l -Jocu1a1.:1. lt:J. Yt..ur 
JosJ·Jl! r~cv11~.11!11<i;.1tlo11 is t~ ii.Jju:ot for tht~ by 1ncrt:~s1n~ \.!,.: rlostn~ 111ti.:r·111l 
to ::~-41! huur~. It 1!. nut obvious th1&t this ts th<? t.e~t pc.s~lt..le rc~pon~<:, 
1.t:-., t:A' on.: thOit would best n·.atct1 thu effect of ia 40 miJ w: lloi:~ 111 R<Jn·•;ilo;, 
1.~., t. dos\? r1!cfuc.:t1on to ;!0 ma would oh:o btJ f10S:;1t:lc:. Ph.· .. ~.: 1•Xi1aitn1: thete 
..:1t.:r11.it1v.:s, :;1r..ul.it1nu tl11rn1 •= nuc:1.1~:;ar•rs an&! ruL'"n'tdcr till' ,1,,~11.~ 
l"•!C\l1.~:1 .. nd.1lh:i11. lf 0<1uitfon11l 111fc,nn4t1olf rul.lt1nu to tl;c ::11f\:ty Qr 
l?fft:i:t1vc1•c!>'i at th1:; .iru•; b"cum,•s AVil1lwbli: b1:torl! "'" r~ci:1v<' the f1r1itl 
11r111to.:d \Jbc~l ln~. r~vt:.1un uf thot lo1uult11v m1y 110 rLqutr•·il. 
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U1v1e;1un of nr1o111 P.Jvurth1n\j and l.11bt111no 
1 

llfll-?.40 
ltou111 l OU-0/f 
tillOO f1iol1~r1 lcUUI 

llod1.Y11111• 111rylaniJ l.:Oll57 

rt .. 1::;.: t;l.lllidtt all 11r111m1u1J uu1terfal1 tn draft or moc:k-up rur111. 1111t r111"l 
jJr1nt. /,J)u• plci.iui !lo 11ot UUI form Hl·Z~~J r11r thf1 l1ul.;.111t1at1m1 thlli 1r1r111 f!l 
fur n1utlno 1.1:;u 1 not µropvuuu »1~tur111l•. 

Plt:lli>u t.uLm1t t11dv~1 copt\!11 u1' tl111 pr111t11c.I l1Li11l1 and othur lobc,,11110 ~ltvi:n of 
wh1ch ar'1 1nJtv1uuol11 n1ou11t.i.1I 011 htu1vy w11uht popor or •1h1tlor mot"r1111l. 

Ulthfn 10 d~y:. 11ftor thg dotu 01' tli111 h1ttor. you are f"(:qUfrt-d to 01.111nu tl:P. 
11ppl 1c11tton 1 nut ffy Ui Of ~'our 1ntcmt tu fflt 1.111 blll"lldhllJllt_. or fol lulJ OIJCI Of 
your otlu:1r option$ under 21 Cfll 314.110. In tt:o Absence of iUCh act1on FDA 
TiliiY t11ku uct1on to w1thdrllw tht.i app11c;st1on. 

Th~ drug ftlilY not he l~gally marl:ct«td until you have bean not1f1ed tn wrlttnu 
th~t tl1a app11cdtton 15 approv~d. 

Shoul ll you ha.Vt.: <Jny quo¥ ttons • pl oar;o con to ctr 

11li. C&>ni t1111co llurn11r Henry 
C1111su1ij1tr Safuty Off'tcor 

E1u:l o~uru 

Tol ephun.i r (301) 443u47JO 

Stncoroly youri;, 

Hobert Tumµ l •, 11. lJ. 
IJ1 rector 
Off1c1 of Drug Ru5o~rch 411~ kcv1cw 
Cuntcr 1&Jr Druga 1111d lltolQg1c:i 
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cc: 
Or1 g1 n4 l NOA 

~~~:11~,c?o 
HFN-240 (w1th dirl\ft labcl 1n9) 
HFN-83 
HFN-100/0r. Temp 1 e 
HFN-llO/THassa11/5/20/86;!i/Z8/8Gi5/29/86;7/28/fJ6 
sb/5/27/86;5/28/86;7/28/86;9/Z5/86/363~s 
R/D: RL1p1cky/5/30/86;7/28/06 
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I 

CResn1ck/5/29/D6 
RWoltur$/6/9/B617/'l.'J/llG 
WUachrach/6/!l/66i7/JO/Ofi 
NMorgunitorn/Ci/?/tl6•7/JO/fl6 
GJohnlion for CN(/7 /Z'J/00 
VG1uck11n/0/1/U6 
CKumkum1an/U/5/Uli 
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DIVISION OF CARDIO-RENAL DRUG PRODUCT 
CHEMIST'S REVIEW #3 

as ICM ,, 

Date Compl~ted: March 31, 1986 

A. l. NOA 19-462: 

B. 

Sponsor: Merck Sharp and Dohme 

Address: West Point, Penn 19486 

AF #: 12-611 

2. Product Name (s): 

3. 

Proprietary- Pepcid 

Nonproprietary- Famotidine 

as above 

Compendium- none listed 

Code Name and/or number­
Refer to Chemist's Revie 

for marketing. 

4. Pharmacological Category and/or Prinicpal Indications: 

Potent, long-acting H2 receptor antagonist (healer to peptic 
ulcers). 

5. Structural Formula and Chemical Name: 
See Chemist Review #1 

1. 

2. 
/ 

Initinal Submiss~on: 

Amendments: 

Receipt Date: 
Filing Date: 

06-24-85 
08-22-85 
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r 

U. tonc1us1ons: 

This application is now considered to be approvable from the standpoint of 
manufacturing controls. The SBA has been changed to reflect this under 
the "Methoas Validation" section. 

c 
. 

0 
HFN-110/CSO 
HFN-llO/SZil!ITierman/4/3/86 
cb/4/3/86/087lv 
RID init RWolters/4/8/86 
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Medical Officer's Review 
NOA 19-462, Pepcid (famotidine) 

I Background/rationale • • • • • • • • • • • • • • • • • • 1 
II Clinical pharmacology · 

A. Human tolerance. • • • • • • • • • • • • • • • • • • 2 
B. Bfoavailability/pharmacokinetics • • • • • • • • • • 6 
C. Gastric and pancreatic fun,tion 

1. Pentagastrin-stimulated gastric secretion ••• 10 
2. Nocturnal secretion •••••••••••••• 16 
3. food-stimulated secretion ••••••••••• 18 
4. Gastric emptying and pancreatic secretion ••• 19 

D. Honnona 1 effects • • • • .. • • • • • • • • • • • • • 21 
E. Drug interactions 

1. Theophylline •••••••••••••••••• 22 
2. Warfarin . •.•••.•..•••••.•..• 24 
3. Phenytoin/ICG ••••••••••••••••• 25 
4. Diazepam. . . • • • . • • . • • . . . . . . . . 26 
5. Amfnopyrine/antfpyrine ••••••••••••• 28 
6. Summary . . • .. . • • • . . . . . . . . • . • • 29 

F. Ancillary studies •••••••••••••••••• 29 
III Clinical trials 

A. United States 
1. Short-tenn treatment of duodenal ulcer ••••• 30 
2. Prev~ntion of recurrence of duodenal ulcer ••• 39 
3. Zollinger-Ellison syndrome ••••••••••• 43 

B. Foreign trials 
1. Internation multi-center 

a. Short-term treatment of duodenal ulcer ••• 47 
b. Prevention of recurrence of duodenal ulcer. 55 
c. Short-term treatment of gastric ulcer ••• 59 

2. Jaranese multi-center 
a. Short-term treatment of gastric ulcer ••• 64 

IV Summary of NOA 19-462 
A. Clinical ;>hannacology ••••••••••••••• 67 
B. Effectiveness 

1. Short-term treat,nent of duodenal ulcer. • • • • 68 
2. Prevent.ion of re,~urrence of duodenal ulcer ••• 69 
3. Zo 11 i nger-Ell i sor1 syndrome. • • • • • • • • • • 70 
4. Short-term treatrrent of gastric ulcer ••••• 70 

V Safety . . . • . • ~ • • • • • • . • . • . • . . • • • . 72 
VI Package f nsert; • • • • • • • • • • • • • • • • • • • • • 73 
V?I Conclusions . .•••.••••••.•••••..••• 73 
VIII Reconnendations ••••••••••••••••••••• 73 

Attachments: Package fnsert 
Reprint of paper by Howard et al 

12-31-85 
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New Drug Application NOA 19-462 
Merck Sharp & Dohme Research Laboratories 
Tablets PEPCIDTM (Famotid1ne, MSD) Item II - Su11111ary of Appl~:ation 

A. Annotated Package Circular 
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DIVISION OF CARDIO-RENAL DRUG PRODUCTS 
MEDICAL OFFICER'S REVIEW 

Name of Drug: Pepcid (famotidine) 
. 

Sponsor: Merck Sharp & Dohme Rese&rch Laoorator;o; 

Fonnulatio!!.!_ Tablets 20 mg and 40 mg. 

Route of Administration: Oral 

Proposed Clinical Use: Treatment of peptic ulcer disease. 

Pharmacological Class: •12-blocker. 

Date of Submission: June 24, 1985 

Material Submitted for Clinical Review: 

Volume 1.1: Sulllllary of clinical reports 
Volumes 1.27-1.38: Full clinical reports 
Volumes 1.49-1.53: Case report forms on microfiche 

Date Review Completed: 6 December 1985. 

Reviewer: William H. Bachrach, M.D. 

M, !ZiJW __ , ill 

I. Background/Rationale: Famotidine, 3-[[[2-[(amino-iminomethyl) amino] 
4-thiazolyl] metnyl] thio]-M-(aminosulfonyl )-propanimidamide, with the 
follo~ing structural formula 
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DIVISION OF CARDIO-RENAL DRUG PRODUCTS 
MEDICA.L OFFICER'S REVIEW 

NUA 19-462 

Nam! of Drug: Pepcid (famotidine) 
. 

Sponsor: Merck Sharp & Dohme Research Laboratories 

formulation: Tablets 20 mg and 40 mg. 

Route of Administration: Oral 

Proposed Clinical Use: Treatment of peptic ulcer dfsease. 

Pharmacological Class: H2-blocker. 

Date of Submission: June 24, 1985 

Material Submitted for Clinical Review: 

Volume 1.1: Su11111ary of clinical reports 

swww I _J£ _J,.Q 

H fAJ-110 le so 

Volumes 1.27-1.38: Full clinical reports 
Volumes 1.49-1.53: Case report forms on microfiche 

Date Review Completed: 6 December 1985. 

Reviewer: William H. Bachrach, M.D. 

I. Back round/Rationale: Famotidine, 3-(((2-[(amino-iminomethyl) amino] 
4-thiazolyl methyl thio]-M-(aminosulfonyl )-propanimidamide, with the 
following structural formula 

' I ,, 
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NOA 19-462 Page 2 

is a long-acting H2-blocker developed by Yamanouchi Pharmaceutical 
Company, Ltd., and licensed to Merck & Company, Inc. for distribution 
outside of Japan. 

H2-blockers inhibit gastric acid secretion and, primarily by this 
action, accelerate healing of peptic ulcers. Two H2-blockers have been 
approved for marketing in the U.S., the first cimetidine, the second 
ranitidine. The use of H2-blockers in patients with peptic ulcer 
disease has resulted in decreased patient morbidity and, according to so~e 
reports, in the need for elective operations, but the incidence of surgery 
for complications has not diminished. 

Famotidine has been shewn in animal and human studies to inhibit basal and 
stimulated gastric acid secretion. Based on these data, doses of 
famotictine have been selected for the evaluation of its effectiveness and 
safety in patients with peptic ulcer disease. Because of its long 
duration of action, it is expected that a once-a-day bedtime regimen will 
be effective. 

No marketing experience is available because famotidine had not been 
marketed in any country at the time of submission of this NOA. 

II. Clinical Pharmacology 

A. Human tolerance 

1. .Japanes~ study 

a. Title: An open study to assess safety, tolerability and drug levels in 
blood and urine of famotidine administered orally to normal male 
volunteers. 

b. Investigators: T. Miwa, M.O. and M. Miwa, M.D., School of Medicine, Tokai 
University. 

c. Design of study: doses of 5, 10, 20, 40, 80 and 160 mg were administered 
orally to each of 2 volunteers after the results of the preceding dose 
had been reviewed; 20 and 40 mg b.i.d. for 5 days were administered to 3 
of the subjects after satisfactory completion of the single-dose 
sequence. The drug was administered on an empty stomach fn the 
single-dose studies and 1/2 hour after meals in the repetitive dose 
study. 

c!. Results 

(1) Safety: in none of the 12 volunteers were there any changes attributable 
to the drug in the vital signs, Ecr,, hemogram (including Coombs test), 
blood chemistry or urinalysis. J 

·• 
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(2) Plasma concentration (figure 1): pla~ma levels, measurable with all 
except the 5 mg dose, were proportional to the size of the dose. Peak 
levels were reached between 2 and 3 hours. Drug levels were still 
detectible at 12 hours after doses of 40 mg and greater, but not at 24 
hours at any of the single doses. No plasma accumulation of the drug was 
apparent in the multiple-dose studies. 

(3) Urinary excretion (figure 2): the cumulative excretion of ~he drug 
a;nounted to 30-40i for all doses; most of the drug was excreted within ihe 
first 8 hours. After multiple dose administration, the daily excretion 
remained constant. 

F1gurt i 
ltoava111btHty of 51n9l1 Or• l Doses 
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? 50g·1-· RIW?l"-IR~·---.--_,-20_M_G~/S_U_BJ_.,[CT 
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u 500 
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• 
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160 1.IG/5UBJCCT 
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0 • I U 16 ~ ~ 

TIME (HOURS) 

fl9\1rt 2 
Urinary £•crtt1on of S1ng1t Orll Doses 

50 5 MC/SUBJEC.Ja.4""--"""""""""""<I 
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Q ~~1~'~1~1~1-----.cK _-:-o-C1--····-----·---c 
0 , I I I 1 

50~80 .. G/SUBJ[CT 

~ .... _ is--""'t--~~".::. -~--=-=--=-=--~-.::-::.-=-:. -=--=I:! 

0 T ,.- I I I 

50 l 160 MC/SUBJCCT 

o-~..--:----• :-.-,-~ 
0 ' • I U 16 ~ ~ 

TIME (HOURS) 

e. Conclusions: famotidine was well tolerated by healthy male volunteers 
when administered in single oral doses of 5 to 160 mg and in multiple 20 
and 40 mg b .. j .d. oral doses for 5 days. The drug was rapidly absorbed 
with peak levels at 2-3 hours proportional to the size of admin·istered 
doses. Thirty to 40i of the drug was excrete(1 in the urine; no 
accumulation was cbserved. No adverse effects were reported. 

2. Study No. 1 

-_J 

" I 

a. Title: A double-blind, single, rising dose, placebo-controlled study to j 
determine safety, tolerability and dose proport.1onality of blood and urine 
levels of famotidine administered orally to hea'lthy volunteers. 

.; 
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b. Investigators: Miguel A. Zinny, M.D., Medical and Technical Research 
Associates, Needham, MA and No~man D. Grace, M.D., Tufts University School 
of Medicine, Boston. 

c. Design of study:· in this placebo-controli~d study in 15 healthy 
volunteers, the subjects were admitted to the Clinical Research Unit the 
evening preceding each treatment period and remained confined to the unit 
until com~letion of the 48-hour treatmerjt period. Following an overnight 
fast, the subjects received a single oral dose of famotidine 5, 10, 20 or 
40 mg with a placebo cont~ol interspersed randomly in one of the treatment 
periods. Study periods were separated by intervals of one week. Vital 
signs were measured at O, 2, 4, 8, 12, and 24 hours post-dosing. 
Laboratory safety parameters, including ECGs, were assessed before and 
after 24 hours of treatment at each study period. Plasma and urine 
samples collected at appropriate intervals were frozen for analysis at the 
sponsor's laboratories. At appropriate intervals post-treatment the 
subjects were asked about any unusual symptoms. In this and many of the 
following studies, symptoms were graded: 

None: 
Mild: 
Moderate: 

Severe: 

d. Results 

no awareness of abnormal signs or symptoms 
aware of symptoms, but easily tolerated 
discomfort enough to interfere with but not 
prevent daily attivity 
unable to perform usual daily activities 

(1) Safety parameters: no abnormalities of vital signs, hemogram, serum 
electrolytes or urinalysis were observed with either famotidine or 
placebo. One of the subjects experienced transient lightheadedness after 
placebo. There were no other clinical adverse ever.ts. 

(2) Serum gastrin (figure 3): mean serum gastri~ levels at 0 hour were higher 
for all doses of famotidine than placebo. Four hours after treatment, 
mean gastrin levels were statistically significantly higher after the 20 
and •Hl mg doses than after the lower doses and placebo. 

Fi;ut'a l 
"lt•n $tr~ G1str1n O·-' ..iours ~,St·Jast ·'l•'.~ 
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(3) The results of serum prolactin determinations are described below under 
II D, "Honnona 1 effcc ts." 

e. Conclusions: 
40 mg. Doses 

3. Study No. 748 

\ 
famotidine is well-tolerated in single oral doses up to 
of-20 mg and 40 mg increase serum gastrin. 

a. Title: A double-blind, i;lacebo-controlled study to investigate the safety 
and to 1 erab il i ty of repeated doses of famoti dine in hea 1 thy subj e.:ts. 

b. Investigator: Professor P. J. Deschepper, Department of Pharmacology, 
Campus Gasthuisberg, Leu11en, Belgium. 

c. Design of study: at 0800 and 1700 hours for 7.5 days, ttie subjects 
received intravenous bolus injections of 5 ml containing either famotidine 
20 mg (6 subjects) or placebo (2 subjects). Doses on odd-numbered days 
were administered in the left arm and on even numbered days in the right 
arm. Tolerability and safety were assessed by monitoring pain and 
induration at the injection site, ECG, vital signs. clinical chemistry, 
urinalysis, clinical adverse experiences and any changes in physical 
status. Plasma levels and urinary excretion of famotidine were 
determined after the first and 15th doses. 

d. Results 

(1) Plasma levels of famotidine (figure 4): the plasma is cleared rapidly of 
the administered drug with no evidence of a cumulative delay in clearance. 
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(2) Safety: induration and local -hyperemia occurred in 2 of the 6 famotidine 
treated subjects; in one of these, the investigator attributed the result 
to a slight extravasation of the drug during the last 15 seconds of the 
injection. Epigjstric discomfort was reported by 3 famotidine and 1 
placebo-treated subjects. A few laboratory safety parameters showed a 
statistically significant change after administration of both famotidine 
and placebo. No consistent changes we~e observed in physical examination 
or ECGs. A statistically significant decrease in systolic blood pressure 
was noted in subjects receiving placebo as well as in those receiving 
famotidine. Thus, clinical adverse experiences were few and they were 
similar for drug- and placebo-treated subjects. 

e. Conclusions: famotidine 20 mg b.i.d. intravenously for 15 doses was 
well-tolerated in healthy subjects. 

4. Sulllllary of tolerance studies: In 3 studies in a total of 36 healthy 
v0lunteers famotidine was well tolerated in single oral doses up to 160 
m9, in repetitive oral doses of 20 mg and 40 mg b.i.d. f~r 5 days. and in 
intravenous doses of 20 mg b.i.tl. for 7.5 days. The only observation of 
possible clinical significance was a mild elevation of serum gastrin 
levels after oral administration of 20 and 40 mg. Additional tolerance 
data are derived from studies not designed primarily for this purpose. 

B. B ioavai 1 abll i ty /Pharmacok i netics 

1. Study No. 748: the protocol has just 
been reviP.wed above under "Human 
Tolerance." The pharmacokinetic data 
derived from that study show (table 1) 
that after repeated administration of 
20 mg twice daily for 15 doses, the 
drug was cleared primarily through the 
kidney and · .. hat the half-life was a 
little less than 3 hours. 

2. Study No. 42 

TABLE 1 

Jht,,...cokfMtlC ptr'UltUr'S ('ffONtr'T!;' """~ o' ,..,tld1,,. fol1Q111'it19 
rtpe1t 1nt,.1.,.,.nou1 1lll1n1str'lt\on of 20 Ilg BID 01ily to,. 15 do11s in 
6 he1I tl'ly lUOJl'CtS. 

'1•SM Cle1,.1nc1 JIJ 
•l/'1111'1 

Aen1l Cl11,.1nc1, 259 
•l11111n 

10n·!"fn1l Cle1r1nce•, .. 
•l/•Jfl 

H1lf.ltf1, 2.7 
l'lowr'l 

Ur'i Alr'1 lltCO'llry, 82.' 
s of Oo•• 

a. Title: An open, 4-way cross-over, single dose, comparati11e 
bioavailability study of famotidine capsules 20 mg, tablets 20 mg and 
40 mg, and intravenous injection of 20 mg. 

b. Investigator: Roger L. Will 'iams, M.D., University of California, San 
Francisco, CA. 

c. Design of study: this wa~ an open, single-dose, 4-way cross-over study in 

J 

.... 

16 healthy volunteers assi~ned randomly to receive each of the 4 J 
treatments listed in the title with a 1-week washout between treatments. ' 
Following administration of the test medications, plasma and urine samples 
were taken at appropriate intervals and were assayed for levels of .f 
famotidine. 
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d. Results 

(1) Safety: no clinical or biochemical adverse experiences were reported at 
any time during the study. 

(2) Pharmacokinetics: the time to maximum 
blood levels was the same for all 3 
oral doses but reached a significantly 
higher level and remained higher for a 
longer period time with the 40 mg 
tablet. Approximately 30% of the drug 
was excreted in the urine over a 72 
hour period after all 3 oral doses 
(figure 5), which was about half of the 
amount excreted after the intravenous 
dose. The total body clearance 
averaged approximately 28 1/h and th~ 
mean half-life was around 3 hours. For 
all practical purposes the 3 oral 
formulations had a similar 
b·:oavailability, approximating 45%. 

.. 

f'i.qurir s 
C".nu.l•tlYe Nm1.1it of f".-.Ctl.~l.J\e Di.Grtt.ecl 1.11 U. '..::'1.."'le 

• 

e. Conclusions: single oral doses of famotidine, capsules 20 mg, tablets 
20 mg or 40 mg, and IV dose of 20 mg, were well-tolerated. Systemic 
bioavailability approximated 45% and was similar for all 3 oral doses. 
The 20 mg capsule and 20 mg tablet are bioequivalent. 

3. Study No. 556 

a. Title: A two-part, open study in heaithy elderly subjects to examine the 
pharmacokinetic profiles of famotidine when administered as a single 
intravenous and single oral dose (Part I} and repeated oral doses 
(Part II). 

b. Investigator: B. Martin, M.D., Bios Consulting and Contract Research, 
Ltd., Surrey, England. 

c. Design of.study: open, two-part study in 8 healthy elderly subjects with 
random cross-over treatment sequ~nce. During the first part of the study, 
fasting subjects received either a single intravenous dose of 20 mg or an 
oral dose of 40 mg. In the second part of the studY they received 40 mg 
b.f .d. for 9 doses. Plasma and urine samples were co11ected according to 
the same schedule as that in the study reviewed above. Safety parameters 
were assessed by both clinical obsPrvation and conventional laboratory 
tests. 

J 
.i 
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d. Results 

(1) Safety: no drug-related adverse events were reported. 

(2) Pharmacokinetics: plasma concentration of famotidine following the 
administration of a single oral dose or following the last of the multiple 
oral doses of 40 mg were similar (figure 6) as were the curve3 for urinary 
secretion of famotidine (figure 7). The disposition of the drug was 
therefore similar to that found in the younger volunteers reported in the 
study reviewed above. The bioavailability in these elderly subjects was 
40t, i.e., in the same range as that in the younger subjects • 
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e. Conclusions: th~ results of this study indicate that famotidine is as safe 
and as bioavailable in healthy elderly subjects as in the younger age group. 

4. Study No. 527 

a. Title: An open study to assess the disposition klnetics and safety of 
famotidine in patients with moderate to severe renal insufficiency. 

b. Investigators: Paul Abraham, M.D. and William F. Keane, M.D., Drug 
Evaluation Unit, Regional Kidney Disease Program, Hennepin County Medical 
Center, Minneapolis, MN. 

c. Design of study: 18 patients with moderate to severe renal insufficiency 

. ' 

were assigned to one of thr~e groups ~ccording to the degree of renal J 

impainnent. Group 1 (7 subjects) had a creatinine clearance of 30-50 ml/min J 
and a serum creatinine greater than 3 mg %; the creatinine clearance in 
Group 2 (5 subjects) was 10-30 ml/min, in Group 3 (6 subjects) less than .f 
10 ml/min. Patients in Group 3 were anuric; hemodialysis was disconnected 
one day prior to the administration of famotidine. On the study' day a 



L ~-

------------··-------------·--- ____ J 

NOA 19-462 Page 9 

single intravenous injection of famotidine 10 mg was given over a 1 minute 
period. Plasma and urine samples were collected according to essentially 
the same schedule as in the protocols reviewed above. Insulin and 1 

creatinine clearances were determined for 30 minute periods 1.5 hours before 
and 4 hours after administration of the drug. The patients were observed 
for any adverse clinical reactions; conventional laboratory tests were 
perfonned before and after drug administration. 

d. Results 

(1) Safety: no clinically important drug-related adverse events occurred during 
this study. 

(2) Phannacokinetics: in patients with impairment of renal function plasma 
clearance (figure 8) and renal clearance (figure 9) of the drug are 
diminished pari ~a~su with the degree of renal impairment. The total area 
under the curve figure 10) and the half-life (figure 11) are inversely 
proportionel to the creatinine clearance. The non-renal clearance was not 
affected by the degree of impairment of renal function. Considering that 
the upper limit of half-life in healthy young and healthy elderly subjects 
was in the neighborhood of 5 hours, it is apparent that the half-life of 
famotidine becomes prolonged with a degree of renal impairment 
characterized by a creatinine clearance of less than 30 ml/min. 
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e. 

5. 

Conclusion: the results of all parameters of disposition of famotidine fn 
patients with decreased renal function indicate that in patients with 
creatinine clearance of less than 30 ml/min the dosage of famotidfne must 
be adjusted dowr.ward to achieve blood levels comparable with those 
obtainable at any given dose in patients w1th nonnal renal function or 
with lesser degrees of renal impairment. 

Summary of bioavailability/pharmacokinetic studies: the results of 4 
studies evaluating famotidine in single intravenous doses of 10 mg and 20 
mg, single oral doses of 10 mg, 20 mg and 40 mg, and multiple oral doses 
of 40 mg indicate that the drug is 40-45i bioavailable, has a mean 
half-life of about 3 hours and is cleared from the body primarily via the 
kidneys. The pharmacokinetics are 
approximately the same in elderly as in 
younger subjects, while in patients 
with renal insufficiency significant 
delay in excretion of the drug appears 
when the degree of renal impairment 
amounts to a creatinine clearance of 

" 

zo 

less than 30 ml/min. A reduction in ; 
the famotidine dose would therefore be g " 
indicated in such patients. The 
comparative hal f-1 ~ves of famotidine in i •• 
the healthy young, the healthy elderly 
and the renally-impaired subjects are 
shown graphically in figure 12. No 
drug-related adverse effects were 
documented in any of these studies. 
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C. Gastric and pancreatic function 

1. Pentagastrin-stimulated gastr·ic secretion 

a. Study No. 725 

(1) Title of study: Comparison of 3 different doses of famotidine on 
pentagastrin-stimulated qastric acid secretion. 

(2) Investigator: Professor Richard H. Hunt, Mr.Master University Medical 
Centre, Hamilton, Canada. 

(3) Design of study: double-blind, four-way, placebo-controlled, cross-over 
study in which 8 healthy volunteers were assigned randomly to receive 3 
dosage regimens of famotidine intravenously to achieve plasma 
concentrations of 10, 30 and 90 ng/ml respectively, or placebo. In the 
morning after an overnight fast the subjects were intubated with a 14 
French double-lumen tube, the contents of the stomach emptied, and 
continuous aspiration carried out for 7 consecutive hours. The first hour 
assessed basal acid secretion. A 19-gauge butterfly needle was then 
inserted into a vein in each forearm to provide for administration of 
pentagastrin and test drugs separately. A loading dose of famotidine was 
administered as a bolus injection over 2 minutes and constant infusion 
started illlllediately thereafter at a rate to provide the desired blood 
level. The amounts of famotidine administered were: 
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e. Conclusion: the results of all parameters of disposition of famotidine in 
patients with decreased renal function indicate th~t in patients with 
creatinine clearance of less than 30 ml/min the dosage of famotidine must 
be adjusted downward to achieve ~lood levels comparable with those 
obtainable at any given dose in patients with nonnal renal function or 
with lesser degrees of renal impairment. 

5. Su11111ary of bioavailability/phannacokinetic studies: the results of 4 
studies evaluating famotidine in single intravenous doses of 10 mg and 20 
mg, single oral doses of 10 mg, 20 mg and 40 mg, and multiple oral doses 
of 40 mg indicate that the drug is 40-45i bioavailable, has a mean 
half-life of about 3 hours and is cleared from the body primarily via the 
kidneys. The pharmacokinetics are 
approximately the same in elderly as in 
younger subjects, while in patients 
with renal insufficiency significant 
delay in excretion of the drug appears 
when the degree of renal impairment 
amounts to a creatinine clearance of 
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C. Gastric and pancreatic function 

1. Pentagastri n-stimul ated gastr-i c secretion 

a. Study No. 725 

(1} Title of study: Comparison of 3 different doses of famotidine on 
pentagastrin-stimulated gastric acid secretion. 

(2} Investigator: Professor Richard H. Hunt, McMaster University Medical 
Centre, Hamilton, Canada. 

140 ibO 

(3) Design of study: double-blind, four-way, placebo-controlled, cross-over 
study in which 8 healthy volunteers were assigned randomly to receive 3 
dosage regimens of famotidine intravenously to achieve plasma 
concentrations of 10, 30 and 90 ng/ml respectively, or placebo. In the 
morning after an overnight fast the subjects were intubated with a 14 
French double-lumen tube, the contents of the stomach emptied, and 
continuous aspiration carried out for 7 consecutive hours. The first hour J 
assessed basal acid secreti~n. A 19-gau9e butterfly needle was then ' 
inserted into a vein in e,1ch foreann to provide for administration of -' 
pentagastrin and test drugs separately. A loading dose of famotidine was ·I 
administered as a bolus injection over 2 minutes and constant infusion 
started irrmediately thereafter at a rate to provide the desired blood 
level. The amounts of famotidine a~~inistered were: 
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Plasma concentrations Loading dose (2 min) Rate of infusion 
ng/ml mi::g/kg mcg/kg/hr 

10 3 4.3 
30 9 12.9 
90 27 38. 7 

The placebo arm consisted of saline infused at a rate of 50 ml/h. At 
the end of the first 2 hours pentagastrin infusions were administered in 
5 incremental infusion rates, each for a period of 1 hour, starting with 
0.1 mcg/kg/h and ending with 2.0 mcg/kg/h. Blood samples for assay for 
famotidine were obtained at baseline and at howr1y intervals for 7 
hours. The volume of gastric secretion was measured every 10 minutes 
and analyzed for pH, titratable acidity and pepsin concentration. The 
first JO minutes of each hour was considered a stabilizing stage; the 
collections of the last three 10-minute intervals of each hour were 
averaged and doubled to obtain the hourly rates of secretion. 
Observations to assess safety inclu~ed a hemogram, clinical chemistry 
and urinaly~is. 

(4) Results 

(a) Safety: no drug-related adverse events occurred during these studies. 

(bl Gastric secretion: a volunteers completed the studies. During 
pentagastrin stimulation, famotidine significantly reduced gastric acid 
output in a dose-rel&ted fashion, reaching almost 100% inhibition with 
the highest plasma concentration of the drug (figure 13), an effect 
resulting from reduction in both the volume (figure 14) and the 
concentration (figure 15) of acid. Paradoxically, a sustained elevation 
of pH w~s observed with only the dose which yielded a blood level of 
90 ng/ml (figure 16). Pepsin concentration was not significantly 
different with the 3 doses than with placebo, but as a result of the 
great reduction in volume the pepsin output was correspondingly reduced. 
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(5) Conclusions: constant intravenous infusions of famotidine at rates 
estimated to produce plasma concentratio~~ of 10, 30, and 90 ng/ml 
inhibited basal gastr~c secretion maximally and pentagastrin-stimu1ated 
secretion in a concentration-dependent manner. At a concentration of 
90 ng/ml acid secretion is almost completely inhibited. The sponsor 
concludes that for maximal therapeutic antisecretory effects, this level 
of plasma concentration might be desirable. 

(6) Comment: the investigator must have had some basis for knowing a priori 
what rates of infusion would produce the desired blood levels. Tt will be 
interesting to hear from the sponsor how it was done. 

b. Study No. 2 

(1) Title; A double-blind, pl1cebo and active controlled study to determine 
the effect of three separate incremental oral doses of famotidine on 
pentagastrin-stimulated gastric acid secret·ion in healthy volunteers. 

(2) Investigator: J. Lacey Smith, M.D., Baylor College of Medicine, Houston, 
TX. 

(3) ~esign of Study: double-blind, cross-over, placebo and active drug 
(cimetidine) controlled study. Ten healthy volunteers eligible for the 
study on the basis of medical history, physical examination, laboratory 
tests and ECGs received single doses of famotidinE 5, 10, and 20 mg 
placebo, or cimetidine 300 rr.g all administt.<red orall.!1 with water 200 ml. 
The subjects remained ambulatory for 1 114 hours and were then intubated 
with a 16 French double-l1Jmen tube. Volume of secretions lost through the 
pylorus was corrected by infusion of a standard solution of phenol-red. 
Gastric aspirates were collected for three 15-minute intervals followed oy 
IM injection of pentagastrin 6 ug/kg, followed by 15-minute collections of 
the continuously aspirated sec~etions for one hour. An additional 
investigation enlisted 6 of the volunteers who were found to be high basal 
acid secretors (more than 2.0 mEq/h) and/or brisk responders to 
pentagastrin (more than 2C mEq/h) in a study to assess the effect of 
famotidine 20 mg administered orally at 8 p.m. on the gastric secretory 
response to a single IM dose of pentagastrin given 10 and 12 hours later. 
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(4) Results 

(a) Safety: no adverse events occurred during this study. 

(bl Gastric secretion: pentagastrin-~timulated acid output was inhibited by 
famotidine in a dose-related fashion (figure 17), a result primarily of 
inhibition of volume of secretion (figure 18). The perctnt inhibi 4 ion 
with cimetidine 300 mg was of the same order as that with famotidfne 
5 mg. Basal gastric secretion was decreased by all active treat.ments in 
comparison with placebo. Among the 6 subjects in the additional study, 
inhibition of pentagastrin-stimulated acid secretion l~-12 hours following 
famotidine 20 mg ranged from 18t to 88t with a mean of 53.6%. 
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(5) Conclusion: Famotidine administered orally approximat!!ly one hour bef'lre 
intramuscular injection of pentagastrin inhibited the gastric secretion in 
the following hour significantly more than did placebo with all doses 
tested. The inhibitory effect of famotidine 5 mg was comparable to that 
of cimetidine 300 mg. Famotidine 20 mg diminished the secretory response 
in varying degrees to an injection of pentagastrin given up to 11 hours 
1 ater. 

c. Study No. 3 

(l) Title of Study: A double-blind placebo and active drug-controlled study 
to detennfne the effect of three separate incremental oral doses of 
famotidfne on pentagastrin-stimulated gastric acid secretion in healthy 
volunteers. 

(2) Investigator: Richard W. Mccallum, M.O., Yale University School of 
Medicine, New Haven, CT. 
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(3) Design of Study: 1ouble-blind, cross-over, placebo and active drug study 
in a 10 healthy volunteers. The procedure was similar to that of study 
No. 2 except that pentajastrin was infused intravenously at a rate of 
1 mcg/kg/hr for two hours starting two hours after oral administration of 
famotidine 5, 10.or 20 mg, or cimetidine 300 mg or placebo. At the 
conclusion of the infusion, the subj~cts were permitted to become 
ambulatory for one hour after which a :;econd continuous two-hour 
pentagastrin infusion was started. At the completion of this infusion, 
which was seven hours after administration of the te~t substance, the 
study day wa~ completed. 

(4) Results 

(a) $afety: no drug-related adverse events were reported. 

(b) Gastric secretion: a dose-re 1 a ted •• 
reduction in acid outpu~ following " ... ,, 

... ..._1"9-11 ... llMll .. , ........ , .. ,., N•IO 

famotidine was observed after both 
pentagastrin-stimulated periods lO 

•Hou•SZ-4 

(figure 19). During the first ~ 0 HOUfll $-1 
CT 

period of stimulation acid output l. 20 
with famotidine 5, 10 and 20 mg 0 

was reduced 50%, 69i and 87% ~ 
respectively, comparld to 36% for IO 

cimetidine. During the second Legend 
period of stimulation the • 'ttOUltS 2 - • 

CJ HOU•S .t-7 
respective degrees of inhibition 0 

'""or Cltl[r 1'110 

were 41i, 62%, 69% and 7%. (20 "'9) (SOI Me) 
1"UIY£11JS 

(5) Conc1usion: the results confirm those of the previous study in showing 
that famotidine inhibits pentagastrin-stimulated gastric acid output in a 
dose-reiated fashion for at least 7 hours after oral administration of the 
drug. In this study, moreover, the degree of inhibition with famotidine 
5 mg was beth greater and more prolonged than with cimetidine 300 mg. 

d. Study No. 5 

(1) Title: A double-blind, placebo controlled study to detennine the effect 
of three separate i ncrementa 1 oral doses of famoti dine on nocturnal an<! 
pentag~strin-stimulated gastric acid secretion in healthy volunteers. 

(2) Investigator: Sfdney Cohen, M.D., and Ann Ouyang, M.D., Hospital of the 
Universi;y of Pennsylvania, Philadelphia, PA. 

I 
l 

; 

l 
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( 3) Design of Stucly: the effects o~· single oral doses of famotidine 10, 20 
and 40 mg were compared to platebo on pentagastrin-stimulated gastric acid 
secretion 9 1/2 hours after a<.ministration of the drug in 8 healthy 
volunteers in a double-blind. four-period cross-over study with a washout 
interval of 72 hours separating the treatments. The medication or placebo 
was self-administered at midnight. Pentagastrin 6 ug/kg was given 
subcutaneously 9 1/2 hours after ingestion of the drug; gastric secretion 
was determined for two hours thereafter. 

(4) Results 

(al Safety: the only adverse experiences were those attributable to 
administration of penta~1astrin. 

(b) Gastric secretion (figure 20): during the first hour of pentagastrin 
stimulation there were statistically significant reductions of gastric 
acid output with famotidine 20 mg and 40 mg compared to placebo; during 
the second hour significant reduction of acid output occurred with all 3 
doses of famotidine. 

10 

• 

Fiqun 20 
,._,, ~~U\ s~t.m Ar:J.d Sila'9t.lon 

lO 

o l~ JC 4S 60 7 lli l.20 

T llM iflU. ... 1Jta1 I 

(5) Conclusion: Famotidine in single oral doses of 10, 20 and 40 mg inhibits 
pentagastrin stimulated volume and acidity of gastric secretion in a 
dose-related manner for a period of more than 11 hours. 

e. Su11111ary of studies on pentagastrin-stimulated secretion: famotidine in 
the proposed daily the1·apeutic doses (40 mg h.s. for short-tenn treatment 
of peptic ulcer, 20 mg h.s. for prevention of recurrence) inhibits acid 
secretion stimulated by pentagastrin administered by continuous IV, 
intramuscular or subcutaneous injection. The inhibition amounts to 60-70t 
compared to placebo, and lasts for up to 12 hours in some cases. A single 
oral dose of 5 mg has approximately the same inhibitory ~ffect as a dose 
of 300 mg of cimetidine. 

I 

I, 

' 
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2. Nocturnal secretion 

a. Study No. 5: the protocol was as reviewed above under IICld. The pH of 
nocturnal gastric secretion was elevated (figure 21) by single oral doses 

b. 

of famotidine 101 20 and 40 mg for at least 8 hours. The pH values were 
above 6 in only 1 of the 8 subjects on placebo contrasted with 5 on 
famotidine. With the 40 mg dose the pH in all 8 subjects was above 7.0. 

riqw-e 21 
pH £.t..;1tc l'b.ll'a At.tar ~ lH-81 
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Study No. 7 
' 

(1 l TitlE: A double-blind, placebo-controlled study to determine the effects 
of four oral dose level~ of famotidine at the beginning and end of ~ 5-day 
dO$ing regimen on nocturnal and food stimulated acid secretion in 
volunteers who are hyper-secretors. 

(2) Investigator: Jerome Ryan, M.O., Clinical Research Center, Inc., New 
Orleans, LA. 

{3) Design of Study: the study was divided into three parts: 

Part I eval1.1ated nocturnal and food-stimulated acid s.ecretion on the 
first and fifth day when doses of famotidine 5, 10, 20 and 40 mg and 
placebo were administered to 4 healthy volunteers at 9:00 PM each evening 
for 5 days. Each treatment period was separated by a 5 day interval. The 
study was discontinued when it became apparent that ctn effective dose had 
not been identified with the dosage regimens evaluat1~d. Other dosage 
regimens were then explored in an open-label pilot study. • 

' 
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Part II evaluated the effects·on nocturnal and meal-stimulated acid 
secretion over a 22-hour interval after administration of famotidine 40 or 
80 mg or placebo at 7:00 AM in a.n open-label design to 2 healthy 
volunteers. Eacb treatment period was separated by an interval of 5 
days. 

Part III evaluated the effects on nocturnal and meal stimulated acid 
secretions over a 22-hour interval with dosage regimens of famotidine 
10 mg b.i.d •• 20 mg b.i.d., 80 mg at 9:00 PM or placebo in an open-label 
design to 3 healthy voluntee~rs. Each treatment period was separated by an 
interval of 5 days. VoluntE!ers were acceptable for the study on the basis 
of a basal secretory rate greater than 5 mEq/h. 

(4) Results: nocturnal acid output measured from 12 midnight to 7:00 AM after 
a dose of drug at 9:00 PM was inhibited by about 90% by both a 40 and 
80 mg dose of famotidine. 

(5) Conclusion: effective inhibition of nocturnal acid secretion can be 
achieved with a single oral dose of famotidine 40 mg h.s. The effect on 
food-stimulated secretion will be discussed under that heading. 

c. Study No. 51 

(1) Title: A double-blind, placebo-controlled, randomized 3-way cross-over 
study in ambulatory duodenal ulcer patients in remission to evaluate the 
effect of famotidine on 24 hour intra.gastric pH profile and concurrent 
gastrin values. 

(2) Investigator: J. Lacey Smith, M.D., Baylor College of Medicine, Houston, 
TX. 

(3) Design of Study: duodenal ulcer patients in remission with & basal acid 
secretion greater ·than 5 mEq/h were assigned randomly to receive either 
placebo at 9:00 AM and 9:00 PM, famotidine 20 mg at 9:00 AM and 9:00 PM or 
placebo at 9:00 AM and famotidine 40 mg at 9:00 PM. Study day 7 of each 
treatment period was designated as monitoring day during which the 24 hour 
intragastric profile was monitored continuously and blood samples 
collected for measurement of serum gastrin. On all monitoring days the 
patients were given a choice of foods from a menu providin~ for the same 
·intake of xanthine-containing foods and beverages. Meal times were k 
8:30 AM, 12 M crnd 5:00 pm. Four subjects completed the study. 

(4) Results 

(ai Safety: no drug-related adverse events were reported. 

J 
I 
I 
I 
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(b) Nocturnal acidity (table 2): the 
medfan and ranges of pH measured 
from 1:00 AM to 9:00 AM were placebo 
1.38 (1.20-2.38), famotidine 40 mg 
at 9:00 PM 5.88 ~3.90-6.05) and 
famotidine 20 mg at 9:00 AM and 9:00 
PM 5.53 (3.92-6.97). 
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Cffect of f1ftttdfrw o" ltOCW,.,.11 1cfd'·t.r 
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l 5.95 6.11 I. 38 

._41tn s ... 5. SJ I. 38 
llft.Je J 90~6.05 J.7Z·6.97 J.20-Z:.ll 

(cl Food stimulated secretion is discussed below under IIC3a. 

(5) Conclusion: in duodenal ulcer patients in remission, the pH of nocturnal 
gastric secretion was significantly higher in patients receiving 
famotidine than in those receiving placebo .. 

d. Sulllllary of studies on nocturnal secretion: the proposed therapeutic doses 
of famotidine (40 h.s. for short-term treatment, 20 ~.s. for prevention of 
recurrence) reduce nocturnal acid production by 85-95% and increase 
intragastric pH to as high as 4 to 7 compared to placebo levels up to 2.4. 

3. Food-stimulated secretion 

a. Stuqy No. 7: this is the study described above (IIC2b) in which the 
effect on nocturnal secretion was reviewed. 

(1) Results 

(a) Safety: no serious adverse reactions attributable to famotidine were 
reported. 

(bl Acidity: a significant increase in the pH following breakfast was 
observed as a carryover of the effect of the 20 mg b.i.d. ann 40 mg h.s. 
doses compared to placebo (table 3). Neither the previous h.s. dose of 
40 mg nor the dose of 20 mg at 9:00 AM had any effect on the pH following 
the evening meal. 

TABLE 3 

Effoct of f•motldlne on ac1d1ty of foot-st11111l1ted gastric secretion 

Patient 9:00 AM • 5:JO PM 
Mean lntragastric pH 

5:00 PH· 1:00 AM 
40 019 HS 2U mg 810 Placebo 40 119 HS 20 "9 8!0 Placebo 

1 3.32 3.35 1.99 1,47 1,75 1.63 
2 2.82 3.08 2.07 2.36 l.77 1,29 
3 Z.21 2.78 l.99 1.42 2.34 1. 72 
s 2.80 3.2U 1.96 1.54 2 .11 1.97 

Mtdhn 2.81 3.14 1.99 l. 51 1.94 1.68 
Range 2.21·3.JZ 2. 78-3. JS I. 96-2 .07 1.42-2.36 1.7S-Z.34 1.29-1,97 

(c} Conclusion: a single h.s. dose of famotidine 20 or 40 mg ha; a moderate 
i nhi bl tory effect on the gastrf c secretory response to breakfast on the 
following morning, but no effect on meals later in the day. 

• 
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b. Study No. 51: the procedure and thr. effect on nocturnal secretion were 
reviewed above under IIC2c. 

(1) Results 
• 

(a) Sdfety: the only clinical adverse experience occurred in a patient 
receivir.g placebo. The same subject also had an increase in band cells. 
One subject receiving famotidine 40 mg h.s. experienced transient pyuria, 
not considered drug-related. 

{b) Effect on pH of digestive secretions: the mean pH measurements for each 
volunteer over the 9:00 AM to 5:00 PM interval were higher during 
administration of famotidine than during placebo, but the data wer·~ 
insufficient for statistical analysis. 

c. Sulll!lary of studies on food stimulated secretion: insufficient data are 
available to permit conclusions regarding the effects of famotidine on 
food stimulated secretion in duodenal ulcer patients in remission. In 
healthy volunteers doses of 20 and 40 mg h.s. show a carry-over inhibitory 
effect on breakfast-stimulated acid output. 

4. Gastric emptying and pancreatic secretion 

a. Study No. 61 

(1) Title of study: An open-label study to evaluate the effect of treatment 
with famotidine on gastric emptying and pancreatic exocrine secretion in 
healthy volunteers. 

(2) 1 ~stigator: Richard Redinger, M.D., University of Louisville, 
~ouisville, KY. 

(3) Design of stucty: in 6 healthy male volunteers receiving famotidine 40 mg 
b.i.d for 7 days, labeled chicken pate in beef stew was used to measure 
the gastric emptying time of a solid meal, and pancreatic exocrine 
function was assessed by measuring volume, bicarbonate and amylase after 
intravenous secretin, before and after 7 days of treatment. 

(4) Results 

{a) Safety: No clinical adverse expe~iences or clinically important changes 
in laboratory parameters were observed. 

(b) Gastric emptying: famotidine had no significant effect on gastric 
emptying. 

J 
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(c) Pancreatic exocrine function: mean volume of secretion (figure 22) was 
not affected by famotidine; there was a trend towards a reduction in the 
output of bicarbonate (figure 23) and amylase ifigure 24) but the 
differences were not significant. 
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(d) Conclusion: on the basis of the limited amount of data available from 
this one study there appears to be no significant effect of famotidine on 
gastric emptying or pancreatic exocrine secretion. 

(e) Conment: the trend toward reduction of volume and especially of 
bicarbonate output after administration of famotidine may indicate a real 
effect. The less acid reaching the upper fntestfne, the less release of 
secretin and the less stimulus to these functions of the pancreas. This 
possibility could be better evaluated by determining the effect of 
famotidine on the basal secretions of the pancreas. 
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5. Su11111ary of effects on gastric ~nd pancreatic function: famotidine 
suppressed basal, food-stimulated nocturnal and pentagastrin stimulated 
volume and acidity of gastric secretion in a dose-related manner. The 
dose recommended for short-term treatment of peptic ulcer (40 mg h.s.) 
inhibited nocturnal secretion almost completely and had a significant 
carry-over effect on the acid response to a breakfast meal or an injection 
of pentagastrin secretion on the following morning. Pepsin concentration 
was not affected, but pepsin output was reduced in consequence of the 
reduction in volume of secretion. Famotidine had no effect on the rate of 
gastric emptying of a meal , nor, apparently, on secreti n-stimul ated 
pancreatic secretion. 

O. Hormonai effe~ts 

1. Study llo. 1: the protocol was described under "Human tolerance", (IIA2). 

2. 

Effect on serum prolactin (figure 25): 
mean prolactin levels with all 
drug doses were higher at 0 hour 
than with placebo; these 
d1fferences were thought to be 
attributable to the inherent 
variations of measurement. Four 
hours after dosing, significant 
mean decreases from 0 hour were 
observed for all treatments, 
probably reflecting diurnal 
variation. 
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Study No. 42: the protocol was reviewed under "Human Tolerance!" (llA2). 

Effect on secretion of prolactin 
(figure 26): prolactin levels 
assessed over a period of 4 hours 
following intravenous administration 
of famotidine 20 mg were significantly 
lower than the pre-drug levels. The 
sponsor speculates that this might be 
because the baseline blood ~amples 
were obtained inJ11ediately after the 
subjects had stopped being ambulatory, 
whereas the post-drug samples were 
obtair.ed while the subjects had been 
recumbent for some time. Also, the 
known diurnal variation in serum 
prolactin levels may have been a 
factor. At any rate, famotidine 20 mg 
administered intravenously did not 
stimulate prolactin secretion. 
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3. 

a. 

Study No. 31 

Title of study: A do~ble-blind, dose-ranging study to evaluate the 
effects on healing of active duodenal ulcer, famotidine compared to 
placebo. 

• 

b. Investigator: Ram K. Shrivastava, M.O., New York, New York. 

c. Design of study: an addendum was made to this study to include 
measurement of selected hormones. Blood samples were taken at baseline 
and at the end of the short-term treatment of duodenal ulcer for 
determination of prolactin, FSH and LH, gastrin, and, in males, 
tes t.os t~·rone. 

d. Results: some or all of the parameters were tested in up to 10 patients. 
Minor changes, not clinically important, were recorded, suggesting that 
famoti dine has no effect on the hormones r.'easured. 

e. Conclusion: in this limited number of subjects, there was no apparent 
drug-related effect on hormone levels. 

4. Sulllllary of hormonal affects: famotidine did not stimulate the release of 
prolactin, FSH, LH or testosterone. Since there were no comparative 
studies with other H2-blockers, the significance of these findings is 
questionable. An inhibitory effect of famotidine on prolactin secretion 
1s not ruled out by the data submitted. 

E. Drug interactions 

1. Study No. 48 

a. Title of study: An open label, randomized, 2-way, cross-!>ver study to 
assess the effect of famotidine and of cimetidine on the disposition of 
intravenous theophylline. 

b. Investigator: Roger L. Williams, M.D., University of California, San 
Francisco, CA. 

c. Design of study: an open, randomized, 2-way cross-over study in healthy 
volunteers to determine the effect of multiple oral doses of famotidine 
and cfmetidine on the pharmacokinetics of ~ntravenous theophylline as 
measured by plasma concentrations and urinary recovery. 

The phannecokinetics of f~motidine after single and multiple doses were 
also examined. The study was carried out in 10 healthy volunteers, 5 of 
each sex, ages 21-32, mean 24.5 years. Each study period was of 9 days 
duration and divided into 3 parts. Part 1 was a baseline segment 
consisting of the initial 2 days in which aminophylline (85% theophy11ine) 

. . 

., 

5 mg/kg was administered IV and plasma and urine collected to establish J 
..J 
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baselfne concentratfons of theophyllfne. Part 2 was a 1-day no-treatment 
washout segment. Part 3 was a drug treatment segment fn which either 
famotfdine 40 mg b, 1.d. or cimetidine 300 mg q. f.d. wa.s admfnfstered for 3 
days and ;:1asma and urfne collected to establish s'frjgle-dose and 
repeat-dose plaS11a concentratfons of famotfdfne but not cfmetidfne. On 
the fourth day, amfnophylline was given concomftantly with famotfdfne or 
cfmetidine. PlaSllla and urine were collected for both drug groups for 48 
hours and the findings compared wfth the baseline theophylline period. A 
minimum 7 day washout period separated the study periods. Adverse 
reactions were monitored throughout. 

d. Results; 

(1} Safety: no adverse clinical or laboratory events attrfbutable to 
famotfdfne or cfmetfdfne were reported. 

(2) Disposition of theophylline: total body clearance of theophyllfne was 
unchanged by famotfdine (58 vs ol ml/min), but was signiffcantly decreased 
by cimetidfne (58 vs 40 ml/min), p 0.01. The half-life of theophy111ne 
remained constant during treatment with famotidfne, but was sf gniff cantly 
prolonged (9.3 to 12.2 h), p 0.05, with cimetfdine. Plasma concentration 
(figure 27) and urinary excretion (figure 28) of theophylline remained 
unchanged during treatment with famotidine, but plasma concentration was 
increased and urinary recovery prolonged during treatment with 
cimetidine. 
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e. Conclusion: cfmetfdfne f n therapeutic dosage, but not famotfdfne in 
higher than anticipated therapeutic dosage, decreased the metabolic 
elimination of theophyllfne. 

2. Study No. 53 • 

a. Title of studY: Effect of famotidine on the anticoagulant action of 
sodium warfarfn in healthy volunteers. 

b. Investigator: Jerome R. Ryan, M.O., Clinical Research Center, New 
Orleans, LA. 

I 

~ 

I 
.J 

c. Design of stuc(y: 10 healthy male subjects participated. During Period I 
the subjects recefved a single-oral dose of sodium warfarin in the 
evening; prothrombin times (PTs) were determined in the mornfng. The dose ' .l 
of sodfum warfarfn was adjusted by the fnvestigator so that the subjects 
were sub-therapeutically anti-coagulated, defined as a PT which was just a 
few seconds longer than the subject's baseline (a maximum of 2.5 x 
control). The subject was maintained on this dos~ge to insure that a 
steady state had been achieved, definerl as PTs on 3 consecutive days 
within 151 of each other. During Period II the subjects received 
famotidine 40 mg orally mornfng and evening for 4.5 days, the last dose 
having been administered on the morning of the 5th day; the maintenance 
dose of s~df um warfarin was continued once a day in the evening for 5 
days. During Period III the subjects rec~ived their maintenance dose of 
sodium warfarin one~ a day in the evening for 5 days follcwed by a brief 
washout period during which no drug was admini~ter,!d. At ·~he beginning of 
the washout period, subjects received a single 5 ffl!1 dose i>f vitamin K. 
The washout period lasted until the subject's PT value was within one 
second of the baseline. Throughout the fnvesti~~tion blood samples for 
determination for PTs were collected at intervals appropriate to the 
purpose of the investigation. 

d. Results 

(1) 5afety: five subjects reported clinical adverse experiences; one (watery 
stool with gas) was considered possibly drug-related. The symptoms were 
fn no instance severe and all resolved without resfdual effects. No 
subjects were discontinued because of adverse experiences. One subject 
had an elevation of SGPT to 71 units (ULN 45) at the end of the stuc(y; the 

(2) 

subject was lost to follow-up. 

Effect on prothrombin time 
(figure 29): famotidine did 
not affect the prothrombfn 
time in normal volunteers 
receiving warfarin (range 
2-10 mg/dil,Y) plus famotidfne 
40 mg orally daily for 4.5 
days. 
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e. Conclusion: repeated admfnistration of famotfdfne 40 mg b,f,d. for 4.5 
days had no effect on the anticoagulant action of the sodfum warfarfn. 

3. Study No. 55 

a. Tftle of study: 'An open label. randomized, ~--~.y cross-over study to 
asses.; the effect of famoti df ne and of cimetf dine on the df sposf tf on of 
oral phenytofn and on hepatic blood flow, 

b. Investigator: Roger L. Wfllfams, M.D., Drug Studies Unit. Unfversfty of 
California, San Francisco. CA. 

c. Design of Study: an open-label, randomfzed two-way cross-over stud.y fn 10 
healthy volunteers, 8 men and 2 women ranging fn ages from 20 to 47 years 
with a mean of 30.6 years. to examine the effects of repeated doses of 
cimetidine and of famotidine on the plasma kinetics of phenytoin given as 
a single oral do~e and on the hepatic blood flow detennfned by the 
kinetics of fndocyanfne green (ICG) given intravenously, Part 1 of the 
study was a baseline segment consisting of 5 days fn which oral phenytoin 
100 mg and intravenous ICG 0,5 mg/kg were given on the morning of day 1 of 
the study. Blood and urine were collected for 96 hours to the morning of 
day 5. Part 2 was an 8-day drug-treatment period during w'1f·ch either 
famotidfne 40 mg h.s. or cimetidine 300 mg q.f.d. were administered for 7 
days from day 6 through day 12. Single doses of phenytoin 100 mg p.o. and 
ICG 0.5 mg/kg IV were given on the 3rd day of this period, i.e •• day 9. 
Blood and urine samples were collected from the start of the phenytofn-ICG 
administration on study day 9 for 96 hours to the morning of study day 
13. A minfmum 14-day washout inter'f'al separated the 2 cross-over 13-day 
periods of the study, Pnenytoin wa~ given as Dilantin Capsules 100 mg 
p.o., ICG as a 10 second intravenous bolus. 

d. Results: 

(1) Safety: no clfn1cal or laboratory adverse events were reported. 

(2) Phannacokfnetfc observations 

(a) Oisposition of phenytoin: plasma concentrations of phenytoin were 
increased by concurrent administration of cimetfdine but not famotfdine 
( f1 gure 30). ,.....,. ,. 
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(b) Hepatic blood flow: neither drug had a significant effect on hepatic 
blood flow as detennined by clearance of ICG (figure 31). 
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e. Conclusion: in contrast to cimetidfne, famotfdfne does not interfere with 
the biological disposition of phenytoin. Neither drug app~ars to affect 
hepatic blood flow. 

4. Study No. 58 

a. Title of study: An oper1 labe1, random1o:ed 3-way cross-over study to 
assess the effects of famotfdine, cimetidine and no-drug treatment on the 
disposition of intravenous diazepam. 

b. Investigators: Miguel A. Zinny, M.D., Medical and Technical Research 
Associat·s, Needham, MA, and David A. Greenblatt, M.D., Division of 
Clinical :harmacology, Tufts-New England f4e~iica1 Center', Boston, MA. 

c. Design of study: open, randomized, 3-way cross-over study in 13 healthy 
male volunteers to determine the effect of famotfdf~e and cimetidine o~ 
~h! phannacokinetics of diazepam. Each of 3 stu<b' periods lasted for 8 
days. On day 2 of each period, dfazepam 10 mg was gf\len as a :fngle 
intravenous infusion over 15 to 30 seconds at approximately 8 am, 
following which blood samples were drawn at intervals up to 168 hours. 
The minimum washout interval b'?tween stui:zy periods ' is 3 weeks. 
Co-adlllinistration of the test drugs bagan on day 1 and consisted of either 
famotidine 40 mg b.i.c. or cimetidfne 300 ~g q.i.d. for 8 days. In the 
other segment, no drug treatment was given in connection with the 
injection of diazepam. 
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d. Results 

(1) Safety: of the 13 volunteers enro11ed, one was dfscontfnued because of 
abnonr.al 1 fver functfon findings pre-study; this volunteer was replaced by 
another who, however, was lost to follow-up after completing the first 
study period (c'metfdfne co-administration). The remaining 11 volunteers 
co111pleted the J str·dy periods. The safety data from this study are 
cumbined wit~ safety data from a pre~fous protocol de~fgnated Study 
Mo. 56, which was the same protocol but was not suitaole for analysfs of 
effectiveness because a period of no drug treatment had not been 
included. Three of the subjects participating in study no. 56 had mild 
elevations of SGPT durfng both the f~motidine and cimetidfne periods; 4 of 
the subjects fn protocol 58 also had mild elevations of SGPT or SGOT 
during both drug periods and 2 of them also had elevated SGPTs during no 
drug treatment. Clinical adverse experiences occurred in 2 patients 
recefving cimetfdine but were very unlfkely to be drug-related. No ether 
adverse events ~ere reported. 

(2) Pharmacokinet1cs: co-admfnfstratfon of nefther famotfdine nor cimetidfne 
influenced V1 (apparent volume of distribution fn the central 
compdrtment) or Vd (total apparent volume of distribution) of diazepam 
(table 4). However, cimetfdine co··adminfstratfon significantly prolonged 
the apparent diazepam elimination tt/2 (half-lffe), increased AUC (total 
area under the plasma concentration tfme curve), reduced total clearance 
and f ncreased the AUC of desmethyl di azepam. tlone of these effects were 
obs~rved wfth co-admfnistration of famotidine. Mean plasma concentrations 
o; diazepam and desmethyldiazepam associated wit~ co-administration of the 
respective treatments (figures 32 and 33) sh~~ tha: with cimetidine, but 
not with famotidine, there was a statis+;ica?ly significantly higher plasma 
concentration of di azepam frcim 24 through 120 hours and of its metabolite 
from 96 through 168 hour~. 
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e. Conclusion: treatment with famotidine 40 mg b.i.d., a dose higher than 
the recommended therapeutic dose in the treatment of peptic ulcer disease, 
does not alter the biological disposition of diazepam or its active 
metabolite desmethyldiazepam while cimetid1ne, in conventional therapeutic 
dosage, does. Thus, in contrast with what is observed with cimetidine, no 
problem is expected in the concurrent administration of famotidfne with 
diazepam. 

5. Study No. 690 
a. Title of study: Famotidine and hepatic drug metabolism. 

b. Investigators: Professor M. J. s. Langman and Or. K. W. Somerville, 
Department of Therapeutics, NottinghaPI Medical Schol)l, Nott·ingham, England. 

c. Design of study: open label design evaluating ths effect of mul~ip1e 
doses of famotfdine on the hepatic metabolism of 8 ~ealthy volunteer 
subjects. Once during the week prior to the start of famotidine treatment 
and on day 7 fo 11 owing the morning dose of fafTIOti dine each subject 
received antfpyrine 1 g or&lly, immediate1y foll~,i~q which the subjects 
al so received l 4c-ami nopyri ne 2 mi crocuries as , 11 i "l~;ravenous bolus. 
Saliva and breath samples were obtained from ead1 "'Jbject at specified 
intervals during the pre-treatment baseline and or. :;ay ~-. Famotidfne 40 
mg was administered before breakfast and before th~ evening meal. Samples 
of saliva were assayed for f~tipyrine concentration as an index of plasma 
antipyrine concentration. C02 dpm was measured by liquid 
scintillation counter to indicate the hepatic demethylation of aminopyrine. 
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Conclusion: treatment with famotidine 40 mg b.1.d., a dose higher than 
the reconnended therapeutic dose in the treatment of peptic ulcer disease, 
does not alter the biological disposition of diazepam or its active 
metabolite desmethyldiazepam while cimetidine, in conventional therapeutic 
dosage, does. Thus, fn contrast with what is observed with cimetfdine, no 
problem is expected in the concurrent administration of famotidine with 
diazepam. 

Study No. 690 

a. Title of study: Famotid~ne and hepatic drug metabolism. 

b. Investigators: Professor M. J. S. Langman and Dr. K. W. Somerville, 
Department of Therapeutics, Nottingham Medical School, Nottingham, England. 

c. Design of study: open label design evaluating the effect of multiple 
doses of famotidine on the hepatic meta1''llism of 8 healthy voluntee1· 
subjects. Once during the week prior to the start of famotidine treatment 
and on d~ 7 following the morning dose of famotidine each subject 
receive•d antfpyrine l g orally, immediately following which the subjects • 
also re:ceived 14c-amfnopyrine 2 microcuries as an intravenous bolus. 
Saliva and breath samples were obtained from each subject at specified 
intervals during the prewtreatment baseline and on day 7. Famotijine 40 
mg was administered before breakfast and before the evening meal. Samples 
of saliva were assayed for f~tfpyrine concentration as an index of plasma 
antipyrfne concentration. C02 dpm was measured by liquid 
scfrtfllatfon counter to indicate the hepatic demethylation of amfnopyrfri1e. 
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d. Results 

(1) Safety: one of the 8 subjects experienced mild diarrhea throughout the 
7 days on famotidine; this subsided after the fnvestfgation was 
completed. Two Qf the subjects experienced mild fatigue th ·oughout the 
drug-taking phase of the investigation. One subject had a minor 
increase in SGPT at the end of treatment; the result of a repeat test 3 
months later was normal. 

(2) Hepatic drug metabolism: after 7 days of treatment with famotidine 
40 mg b.i.d. the mean elimin~tion half-lffe of antipyrine and 
aminopyrine decreased less than lOi from baseline. 

e. Conclusions: the sponsor concludes, on the basis of a statistical 
analysis, that there is a 95i probability that the rnedian increase from 
baseline levels in antipyrine half-life is less than lOi and an equal 
pr·obabi11ty that the medfan increase in amfnopyrfne half-life is less 
than 2si. 

f. Co11111ent: in fact, one of the subjects showed an increase in the 
antfpyrine half-life and 2 showed an increase ~n the aminopyrfne 
half-life; consequently, ft would appear valid to conclude that 
famotidine may, in some individuals, impair the oxidative metabolic 
functions of the 1fver. 

6. Su11111ary of results of studies on drug interactions: data submitted in 
this section are supported by a published paper (Staiger C et al, 
Arznefm Forsch 1984; 34:1041-1042) in concluding that famotidine does 
not affect oxidative metabolic functions of the liver. These 
observations are supported further in the results of studies showing 
absence of interaction of famotidine ·~ith dfazepam, theophylline, 
phenytoin and warfarin. These data indicate that these drugs may be 
given without need for dosage adjust.ment in patients taking famotidine. 

F. Ancillary studies 

1. Study No. 12 

a. A double-blind, dose-ranging study to evaluate the effects on healing 
of active duodenal ulcers with famotidine compared to placebo. 

b. Investigator: Edward Cattau, Jr •• M.D •• National Naval Medical Center, 
Bethesda. MD. 

c. Design of study: in the course of this clinical trial, samples of 
•Jastric secretions were obtained at the baseline endoscopy, at the end 
o .' the short-tenn study and at the end of 6 months (treatment was 
continued to evaluate prevention of recurrence). During endoscopy 5 ml 
of aspirate was collected in a sterile syringe for both qualitative and 
quantit~tive analysis of aerobic and anaerobic organisms. 
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d. Results: only 5 patients were evaluated, all durfng the short-tenn 
treatment perfod. and f n only one patient was a change f n gastric flora 
observed. 

e. Conclusion: the•data are insufficient to permit any conclusions 
regarding a possible famotf dine-related effect on gastric flora. 

III Clinical Trials 

A. United States studies 

1. Protocol No. 5006 (US multicenter trfal) 

a. Title of study: famotidine in the short-term treatment of duodenal 
ulcer. 

b. Design of the trial 

(1) Admission criteria: patients with clinical symptoms of duodenal ulcer 
with an endoscoptcal ty demonstrated duod1'nal ulcer 0.5 to 2.5 cm in 
longest dimension. 

(2) Exclusions 

(a) Pyloric stenosis or peptic ulcer other than fn the duodenal bulb 
(b) Zollfnger-Ellfson syndrome 
(<:) Complications such as perforation or gross hemorrhage within 7 days 
(d) Treatment with ant1choJinergics or Hz-blocke~s within the previous 

week · 
(e) Concomitant significant disease 
(f} Lactation or child-bearing potentfal. 

{3) Clinical observations: history of previous peptic ulcer disease, 
alcohol and smoking habits, physical examination, ECG, conventional 
clinical laboratory tests and upper endoscopy to confinn the presence 
of duodenal ulcer{s}. Follow-up assessments of clinical symptoms were 
made and endoscopies performed at weeks 2, 4 and 8. Once ulcer healing 
was demonstrated at any of these intervals, the patients were eligible 
to be re-randomized into a 1 year maintenance study. Those whose 
ulcers had not healed at the end of 8 weeks were considered to have "' 
completed the study as a treatment failure. At each treatment v1stt 
the patients were given diary cards for da11y recording of day and 
night pain, gastrointestinal symptoms, number of antar.id tablets taken 
and any adverse experiences. The data from these diaries were revfewed 
at each visit. At the completion of the study the physical and 
laboratory examinations were repeated. 
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(4) Treatment schedules: patients were randomized to one of the following 
4 dosage regimens. 

(a) Famotidfne 40 m!li.h.s. (placebo at 8:00 am, famotidine at 10:00 pm) 

(b) Famotidine 20 mg b.1.d., 8:00 AM and 10:00 PM 

(c) Famotidine 40 mg b.i.d., 8:00 AM and 10:00 PM 

(d) Placebo at 8:00 AM and 10:00 PM 

(5) Antacids: each patient received a bottle of antacid tablets to be 
taken only if additional symptomatic relief was required. 

c. Evaruation criteria 

(1) Endoscopy 

(a) Normal: no ulcer present, complete epithelization of the ulcer crater, 
regardless of the persistence or emergence of duodenitis ;1nd/or 
erosions. 

(b) Ulcer: incomplete epithelization of the ulcer. 

(2) Pain. severity of day and night pain was recorded by the patient on a 
scale of 0 = none, l = mild, 2 = moderate and 3 = severe. The terms 
were not defined. 

( 3) Patients' assessments of gl oba 1 response to therapy were !Jraded 0 = 
none, 1 = poor, 2 • fair and 3 = good and 4 = excellent, again without 
definition of the terms. 

(4) Safety: adverse ~linical and laboratory events were recorded and 
evaluated by the investigator as to severity, seriousness, relationship 
to study drug and outcome. 

d. Statistical treatment: the analysis of effectiveness at each time 
point was done as an "end point" analysis, i.e., patients whose ul=ers 
healed at weeks 2 or 4 actually completed the study per protocol and 
subsequently did not have data. The speciffc methods of analysis of 
the data are indicated in the tabulations of the results. Validity cf 
the statistical methods applied by the sponsor in this and subsequent 
trials fs the subject of a separate revie~ of this NOA by FDA 
biometricians. 

e. Investigators (table 5): all of the physicians participating in this 
clinical trial are well-qualified by training and experience to 
undertake ~tudies of this type. 
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(1) Comparability of treatment groups (table 6): the 4 treatment groups 
were comparable in all essential characteristics. 
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(2) Safety 

(a) Vital ~1gns (table 7): there was a statistically significant decrease 
1n the mean pulse rate in patients receiving 40 mg b.f.d. and in the 
mean systolic blood pressure in patients receivi;,~ 40 mg h.s; these 
changes are not, however, of any clinical significance. 

, ... , 7 

tttect ,, Tl'fftmAt.., Ytu1 st .. , (•1t11l 
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(b) Laboratory adverse events: in patients on famotidine there were no 
serious abnormal laboratory values; no patient receiving famotidine was 
withdrawn because of an adverse laboratory event. The one patient with 
a laboratory finding considered serious was on placebo. 

(c) Clinical adverse e~periences: the 
percentage Of pa ti en ts w1 th 
adverse signs/symptoms (table 8) 
regardless of drug-relationship 
was no greater with famotidine 
treatment (271) than with placebo 
( 391). The incidence of adverse 
experiences 1n patients 60 years 
or older was not different from 
that in the general population. 
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A more meaningful analysis lists 
the patients withdrawn from 
treatment because of adverse 
sfgns/t,vmptoms (table 9); here 
the 1nc1· dence seems apprec f ab 1 e 
(2-3'1 or1 drug, SS on placebo) 
but many· of these adverse 
occurrences represent 
complications of the underlying 
peptfc ulcer disease. In 
evaluating the possible 
drug-relationship of these 
occurrences t have chosen to 
classify the sponsor's uprobably 
not" as upossfbly yes". Even 
with this •strict constructionu 
ft is clear that fn thfs 
clinical trial famotidine 
appears to be a relatively safe 
drug. 

(3) Effectiveness 
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(a) Number of patients evaluable: patients omitted from analysis of 
effectiven~ss (table 10) were remarkably few (22/384, 61) considering the 
i arge number of pa ti en ts entered in each treatment group. These 
non-cooperative patients or investigators (protocol violations, off drug) 
were identified early in the trial so that very few were lost after week 
2. As might be expected. discontinuation because of ineffective therapy 
was highest fn the placebo group (13i). but less expected was the high 
incidence (Sil of discontinuation because er adverse experiences. 

,.,. 10 
lilklllDer of ,.,1 .. ts Jn Antl7si1 of .. ,~lts 

!II! z llE!I C !!Ill I 
,, ... iliflll ftMt\dir. ,.,,hit• 

40 20 40 40 'G 40 40 ZQ 40 
Ill UI UI m !§ Ill l!.'! 13!! !!i m Ila !I!! 

foul h..,... !16 • .. 100 " " ti 100 !16 " ti 100 

,., ........... 
·-1•ta Dita 

°''''*"'i .... .. en.a bprtritftee J l l I l z 1 • J z • 
D'acoat\.._.. 
tAtffecti" n.rapr Q ' 10 II 
011-\I-- J J l 4 s 4 • 10 s • • IO 
........._., ¥lo\•tt0ftllt 4 4 ' J • 4 ' l • • ' l 

Off °""' l 0 0 0 l I Q Q l I 0 0 
• lrH'-"\ D&t.C c J 5 Q l z s 0 J z s Q 

ro .. 1 1 .. 1_. 
UI_. -11"1 IO 15 tl tl " 14 tl H " .. tl ff 
O.,llfill't ,.,. • Ill • tl " Ill • 11 .. oz " • 

• '•ti•ts .., ....,.. out. Wf'I •''!If, .... , 1tc. Md \Mir 1.st •tit., ••1c.s urrl• 
,_,,. .. 1...._\ \\ ..... IOU, 

' - 1 .. 1- I• ,... ..,._, 11- llMll"I .... t\IJ/•19"\ Ni• ... lrth• 
C llo\ locl- 11 ,... .... -1 MJl•I•\ NI• -11111. 

I 

' ·l 

I 
I 

li 

J 

< 
I 



) 

~ 

·-----------------.-....... _...., ____ .., __ ,.:..""-.'t-""·"'!.'"'•""'""·•<-- '~9 .• :z .IZI- 21 Si.-&JUJE .>.L~. 

NDA 19-462 

(b) Incidence of hea11ng: the sponsor 
tabulates the incidence of hea11ng 
at weeks 2, 4 and 8; week 2 
included endoscopies performed up 
to 18 days on tr~atrnent, week 4 up 
to 34 days and week 8 up to 65 
days. The results (table 11) 
leave no doubt that all three 
doses of famotidine yield a 
sfmflar fncfdence of ~ealing and 
all are sfgnfffcantly more 
effective than placebo. 
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TaDlt 11 
C-latht -r Ht111<1/ll-r In Troat•nt Group (I) 

lletk• (Day ..... , 
on Tl"Nt.ent 
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At tlCh ti• gotnt, Heh of tllt f-tldtnt troa-nt groupl 
ftad 1 •19fttflc1nt!y hl9her h .. ltnt r1tt than Pl•<•IMI, p<.001. 

Since, however, demonstration of healing after 34 days of treatment fs 
manifestly not proof of healing within 4 weeks, I requested tht sponsor to 
tabulate the incidence of healing by actual weeks. This tabulation 
(table 12) shows that ff the first follow-up endoscopy is performed at 5 
weeks, a signfffcantly smaller percentage of patents wfll requfre further 
treatment and an additional endoscopy. With the recormiended dose 
(40 mg h.s.) the fncfdence of healing at 5 weeks was 701 compared to 531 
at 4 weeks; with 40 mg b.i.d., the incidence of healing at 5 weeks was 751 
compared to 54S at 4 weeks. 
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Among the 5 investigators who contributed c.t least 20 patients there was 
generally not r.;uch treatment-by-i nvesti gat:lr interaction (table 13) except 
as regards placebo incidence of healing whf~h varied from 10 to 601 at 4 
weeks, 33-801 at 8 weeks. This is not a novt1 ob~ervation. 
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(c) Effect of treatment on duodenitis/erosfons: duodenf tfs and/or erosions 
co-exfsted with the duodenal ulcers in 2~1/363 (551) of patients in whom J 
such fnformatfon was available at the pre-treatment endoscopy. Some 
observers considtr the presence of duoden1t1s and/or erosions part of· the 
spectrum of peptfc ulcer disease. It fs therefore of interest to evaluate 
the effect of treatment on these lesions and any effect their presence may 
have on ulcer ~ealing (table 14). Among patients in whom the endoscopic 
records included reports of the presence or absence of duoden1tis and/or 
erosfons both before and after treatment in the same patients, the 
post-treat.ment incidence of duodenitis and/or erosions in patients fn whom 
these lesions were not present pre-treatment was 24/78 (311) on 
famotfdine, 11/32 (341) on placebo; the emergence of these lesions during 
treatment had no effect on healing of the ulcers. In patients in whom 
duodenitis and/or erosions were present pre-treatment, such lesions 1 
persisted fn 84/146 (581) on drug, 38/54 (721) on placebo; ·c:he persistence ·l 
of these lesions had no effect on the healing of the ulcers • 
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(d) Relief of pafn: the proportion of patients relieved of day pain was 
higher at all time points from the 3rd day onward through 8 weeks with all 
doses of famotidine than #ith placebo (ffgure 34). The proportion of 
patients relieved of night pain at the end of the first week was higher 
with the 40 mg h.s. and 40 mg b.i.d. doses than with 20 mg b.i.d. or 
placebo; from the second week onward, proportionately more patients 
receiving any dose of famotidine were relieved of night pain than were 
those receiving placebo (ffgure 35). The median number of days to relief 
of pain was significantly fewer with all doses of famotidine than with 
placebo (table 15). 

r1<;UA >4 
Ptrt•"tl9t of P1t1et1t' W1t" 'llO 'J1, 111111 .. 

H 

.... I I I 4 6 6 r 
r ..... (o.,.) 

• 
·--· / •LA 

• • 
Time (W1ft1) 

-'e"tf'fttf• "' '•i 1.-. s r·tt" 1110 Jlltf'l •1h1 
~!IJ· •. s 

.. !aerc.M1:1tt1 ~' J111:1e tl wttll :ao :lf'9f!iC '•f11 

10 110 -o 
_,.. ---· .. ,.. '°~ /---~ lOllD 

.. 

.. 
.J,:--,-, """• .... - ....... -.-...., ....... -.-----• 

r- (0.,.) r..,, (W• .. ~ 

' 

J 
.J 

I 

I 



- ) 

NOA 19-462 

1.1111• 15 
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FNllUDllll 
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bltalW.. _.. ~ for Mell tNl-t gtQUp, p<.01. For botll 
,.lief of D&y Pain .and ,.lief of Wight Pain, Mell of tlle r-tidine 
9~ ,.,. sl .. lflQlltly better than plAQllo, p <.001 • 
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. (e) Antacid consumption: throughout most of the 8 weeks o'f the trial. th1.! 
percentage of patients taking antacids was higher in the placebo-treated 
than in the famoti di ne··treated patients (figure 36). The mean number of 
days of antacid th~raj:'V (table 16) and the mean number of antacid tablets 
taken daily (tabh! 17) were statistically significantly fewer at m.-,st 
intervals with fa~tidine than with placebo, but tne differences were not 
clinically signifir,ant. For example, patients on placebo took less than 
one antacid table'; per day fewer througho!Jt the 8 weeks of treatment than 
did the patients receiving famotidine 40 mg h.s., the dose reconmended for 
the short-tenn tr1!atment of duodenal ulcer. The mean number of days in 
which patients to1Jk antacids was les! than one day more over an 8 wee~ 
period with place~o than with the 40 mg h.s. dose. 
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Su1111:ary: this trial of the short-tenn (up to 8 weeks) heal fng of duoJenal 
ulcer compared famotidine in doses of 40 mg h.s •• ~O mg b.i.d. and 
40 mg b.i.d. with placebo in a total of 384 patients of whom 366 were 
evaluable for effectiveness. Healing. defined as complete 
re-epithe1ization of the ulcer site regardless of the persistence or 
emergence of duodenitis and/or erosions. was evaluated at 2, 4 and 8 
weeks. depending on the ·Interval at which the ulcer was found to be 
healed. 

The fncidence 9f healing was highly significantly better than ~lacebo with 
all doses at all treatment weeks (p 0.001). With the doses of 40 mg h.s •• 
20 mg b.f.d. 40 mg b.i.d. and placebo, the crude incidence of he~ling of 
ulcer was 831, 82S, 821 and 45S respec\1vely. The respective percentages 
as calculated by life-table analysis were 88t, 89S, 89S and 551. 

The drug groups showed significant reduction in day ard night pain ~. 
compared to placebo (p 0.001) and in the consumption of antacids. 
However, the differences between famotidine and placebo in the amount of 
antacid consumed and the number of days antacid were taken was not 
clinically significant. 

The most co1i1110n clinical adverse experiences were headache (5.2S) and J 
constipation (3.11) in the group recefvfng 40 mg h.s. as contrasted with 
respective incidences of 11.01! and 1.0S fn the placebo group. Eight of 
284 p: tients (3S) receiving f.imotfdfne and 5 of the 100 receiving placebo ,, 
(SS) were withdrawn because of clinical ad~erse experiences. ·I 

J 

' 



.... 

-

_ _, .. ·---"~~ 
._.. . ( 

. -· - -- --~' ._ ............. _:." ·- ---· .. ·-~-

• 

NDA 19-462 Page 39 

Serfous clfnfcal adverse experiences reported during the study were either 
complfcations of pre-existing conditions or were the result of treatment 
f,1'flure. Serious laboratory adverse experiences were no more frequent in 
the fa1110tidine groups than f n the placebo group • 

• 

Based on the results of this study the sponsor rec011111ends a 40 mg h.s. 
dosage regimen for the short-term therapy of duodenal ulcer. 

2. Protocol number: none assigned 

a. Title of study: famotidine in t~e prevention of recurrence of duodenal 
ulcer. 

b. Design of study: double-blind, randomized, multi-center, 
placebo-controlled dose-ranging study. Patients who had a healed ulcer in 
the short-tel"lll treatment period were invited to enter this (maintenance) 
phase of the study. The patients were re-randomized to treatment with 
either famotfdine 40 or 20 mg h.s. or placebo. Patients were 
re-endoscoped after 4 weeks (up to 42 days on treatment}, 12 weeks (days 
43-105) and 24 weeks (day 106 and later), unless symptomatic relapse 
called for endoscopic examination before the scheduled return visit. 

c. Investigators: twenty-four of the 34 investigators who participated in 
the short-term trial participated fn this trial. Fifteen of the 
investigators contributed 5 or fewer patients, while only 7 contributed 10 
or more. The success of the investigators in enrolling eligible patients 
into the long-term trial varied over a considerable range from 55 to 88S. 

d. Results 

(1) Comparability of the patient 
groups: 54 pati~nts were 
allocated to 40 mg h.s. 1 57 to 
20 mg h.s. and 65 to placebo. 
The treatment groups were 
comparable in all essential 
respects (table 18). 

TABLE 18 
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(2) Exclusions from analysis for effectiveness (table 19): the most freque11t 
reason for exclusio~ was failure to take the prescribed medication for 
various periods of time at various intervals of the trfal. The proportion 
of patients exclµded from the analysts for effectiveness of 40 mg h.s •• 
20 mg h.s. and placebo was respectively 91, 141 and 61 which fs not a bad 
record for a 6 month trial. In ad.=itfon to these exclusfons a number of 
patients dropped out at at various fntervals durfng the trial for various 
reasonsi the sponsor's accounting for these patients fs a matter to be 
addressed by our biometrfcfans. 

(3) Safety 

TAOLE 19 
Extlu,1ons fr .. Analy••• of Effttt•••••tt 

Off drug• 
Off drugb 
Off drug< 
Protocol dtv1at1on 

Total 

lntludtd 1n analy•1• for tffttt1vtn111 

• Mort thin 7 con\tcut1ve d1ys 
b Nore than 5 d•Y• dur1ng wttk• 1-4 
t Nore than 10 day1 d•r1ng week• 5-12 

Trtat•nt 
•O HS 20 HS 
N • 54 N • 57 

3 ' 1 2 
0 1 
1 1 

PLA 
N • 66 

4 
0 
0 
0 

5 (9S) 

49 

• (1•1) 4 (61) 

4t 62 

(a) Vftal sfgns (table 20): the only statistically sfgnificant change from 
baseline was an increase.in mean systolic SP from 121.7 to 126.l fn 
patients receiving 20 mg h.s. It i!; doubtful whether this has any 
clfnfcal importance. 

TQL.£ 20 

lffKt •f Tr•t~f\t Ofl ~h11 Sttn\, .... V1lwt\ 

Cl\l"tf Fr• 
... , .. ,.....t Tf"Hlmftt "9Mlt • .. ttllM lM .. h~t .. ,,1,1\1 

11"71111tpt F .. titl•f 10 MS " 11•.o 112.J ·• 1 
( 1•1> J-t\ttM Z0 MS 11 '11 .• 111.J ... .,., ... ,. , ... o 1M.J ••• ... ,,. t"_t,IUM .0 MS " 1\.1 ll.0 0.1 
, .... t,,.tri) ,_tlttM Zf) llS u , ... lJ.S ·1.1 

,,.t ... .. 1l .t 11.1 ' .. 
srstettc ~-t ffilltf 10 MS " 121 .• 122.2 ... 
I?• Pressur1 J.-t llllltfM 20 MS " 121. l 12 •. 1 • •• •• ,_) ll1ttH " 12:..1 120.1 ·2 .• 

ltatt1Ht F.-t1tt~1 10 MS " ''· s l•.1 .... 
,, ... fl"ftlttl"I' 1,_t tfh'I 10 MS " ''· \ 1t.• O.J 
(-) 1tactH " l•.J l1.• 1.1 

• St1111t1·;caflitlr tUft,..11t ,,.. •l•ct" t'-•· • c ·°'· 
• Stf'll'''nt '"""'' t.._ 1Ns1ltM, f c .OS . 
I Chtflt• f:"'tlll IMttlt•t, O.Ot 1 IJ ! 0.10. 

(b) Clinic~l adverse experiences: the incfdence of adverse signs/symptoms 
was similar fn the 3 groups (40 h.s. 23,, placebo ~91). The number 
withdrawn ~ecause of adverse experiences was no greater with famotid1ne 
(4/111, 4~) than with placebo (6/66, 101). 
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Adverse clfnfcal experiences classified by body system {table 21) or by 
symptoms (table 22) were generally no more frequent in patients receiving 
famotidine than in those re~efving placebo. 
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(l ... ttWllCllllf' 0 ' II.HI 0 .. _ .. I (J.HI 4 (7.411 4 II.Ill 
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Sftcfll Sott• I 11.111 I IJ.911 I '' ·'" flf'lttMtfl I (!.Ill 

' 11. "' 0 ........... I 11.n1 z 0 

(·) Serious clinical adverse experience were reported in 3 patients: 

(d) 

A 59 year old male with hypertension and atherosclerosf~ 
recefvfng famotfdfne 40 mg h.s. was admitted to the 
hospital on day 69 with a·Z-week history of a severe 
right-sided head and face pain with 3 to 4 episodes of 
transier1t blindness fn the right eye. A CT scan 
demonstrated a recent infarct in the distribution of the 
right middle cerebral artery. Angiography showed complete 
occlusion of the right, and partial occlusion of the left 
internal carotid. Therapy with famotidine was 
discontinued. The investigator considered this experience 
not drug-related. 

A 50 year old male with a prior history of hemoptysfs was 
receiving famotidine 40 mg h.s. when a diagnosis of 
~ulmonary tuberculosis was made and the drug was 
discontinued on stu<ty day 36. The investigator believed 
the experience was definitely not related to drug therapy. 

A 61 year old female with chronic obstructive pulmonary 
disease was admitted to the hospital with non-specific 
chest pains of 2 days duration after 42 days on placebo. 
The patient has been lost to follow-up. The investigator 
considered the experfence definitely not drug-related. 

Laboratory adverse events were not serious 
and were no more frequent in the 
famotfdine-treated patients than in the 
placebo-treated patients {table 23). 
There were 2 withdrawals from the trial in 
the famotfdfne group, one in the placebo 
group because of adverse laboratory 
events, but a drug-relatfonshfp was 
extremely doubtfui in all cases. 
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(4) Effectiveness 

(a) Incidence of recurrence: the sponsor's tabulation divides the duration of 
treatment into 3 periods, days 1-42 1 43-105 and 106 or later (table 24). 
By life-table analysts ft fs clear that the incidence of recurrence with 
placebo (6·71) is statistically sfgnfficantly higher at the end of the 
6 month trial than that with famotfdfne 40 mg h.s. (JlS) and 20 mg h.s. 
(26S). However, because of the wide spread of the fntervals allowed for 
the respectfve perfods (e.g •• period 31 the 6-month interval, fncludes 
endoscopies performed from day 106 onward) an endosc~pic finding at 15 or 
16 weeks would be included f n the 24 week analysis. To get some 
conception of the rate as well as the incidence of recurrence. I requested 
the sponsor to prepare a tabulation showing the numbers for each 4-week 
period (table 25). From these data ft fs clear that. as has been shown in 

TAIL.t .:• 
C.1KIM ,.,._, ~. ~l ... l•le ... !Jiii ... ... -... • 
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~ .. ,_. ... 1111 • Cl'JJ ' lllJ • ltitl 
..... t ( .... ,,,..,., t '"' ~ Ill) » 11111) 
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previous trials of pre\ention of recurrence, the recurrences tend to occur 
within the first 4 months. The bottom line, however. remains the same. in 
that the data provide evidence of effectiveness of famotidine in both 
dosages in reducing the incidence of recurrence of duodenal ulcer. 

(b) Antacid consumption: the percent of patients taking antacids during the 
trial was the same on famotidine 40 h.s. (12%), 20 h.s. (14i) and placebo 
(1 Si). 

e. Summary: 177 of the patients whose duodenal ulcers had healed in the 
sl'.ort-tel"lll trial were admitted to a one year trial of famotidine. 
40 mg h.s., 20 mg h.s. or placebo in the prevention of recurrence. At the 
time of thfs submission data were insufficient to report on the results 
beyond 6 months. The limited achievement of short-term healing is 
illustrated by the 67i incidence of recurrence fn 6 months in patients 
receiving placebo. Both doses of famotidine reduced the incidence by 
about the same order of magnitude; the sponsor's recolllllended "maintenance" 
dose, 20 mg h.s., yielded a ~6" incidence of recurrence. In this trial 
the drug was safe; clinical and laboratory adverse experiences were no 
more frequent in patients receiving the drug than in those receiving 
placebo. 

f. C011111ent: bringing about healing of the duodenal ulcer 1n the short-tenn 
is no great clinical problem; ft can be achieved as well with a few daily 
doses of antacid as with any of the systemically acting drugs. The 
problem in peptic ulcer disease is to prevent recurrence and thereby avoid 
intractability. Famotfdine 1s clearly superior to plac~bo in this respect 
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but the 21S 1nc1dence ·'>f recurrence within 6 months with the rec011111ended 
dose of 20 mg h.s. still leaves quite a bit to be desired. To compare the 
effectiveness of famot1dfne with that reported for other drugs ft will be 
necessary to await the 1~ompletfon of the 1-year trial • 

• 

A single bedtime dose wo11ld have a cost-effective advantage, but as for 
the contention that it improves compliance, I doubt that patients would be 
any less compliant with a regimen of one tablet in the morning and one 
tablet in the evening. s·,•nce it may be possible to achieve even greater 
effectiveness in the prevention of recurrence t:1an was obtained in this 
trial, the sponsor should 1~onsfder a trial of a dose of 40 mg b.1.d., or 
perhaps 40 mg in the mornirJg and 20 mg fn the evening. 

3. Study No. 41 

a. Title: An open-label study to evaluate the use of famotfdine in patients 
with peptic ulcer, Zollinger-Ellison Syndrome resistant to or intolerant 
af cfmetfdine or ranitidine or both. 

b. Design of study: Open-label, uncontrolled study. 

c. Investigator: Sidney Cohen, M.D., Hospital of the Unfversfzy of 
Pennsylvania, Philadelphia, PA. 

d. Results (table 26) 

(l) Characteristics of patients entered into t~~ study: 
fn the first 3 patients fn the t~ble fs surprisingly 
the face of the elevated serur.1 gastrins. 

the basal acid output 
low, especially in 

(2) Safety: two of the patients had adverse effects, both requiring 
discontinuation from the study. One patient had severe abdominal pain, 
the other elevated liver enzymes which, ho~ever, were not clearly 
attributable to famotidine since the patient had had multiple blood 
transfusions and the enzymes were slightly elevated prior to entry into 
the study. 

(3) Effectiveness: famotidfne controlled the symptoms in all patients on 
doses titrated to the individual patient; doses as high as 400 mg/d~ were 
required. Three patients had been receiving famotidine for approximately 
one year at the time of this report (January 25, 1984). 

e. Swmiary: a satisfactory response to therapy was achieved in 7 patients 
with possible or proven Z-E syndrome who had not been adequately 
controlled or had had adverse effects on cimetidine or ranitidine. 

.... 

I 

f. Conclusions: famotidfne •!tas usually well tolerated in patients with Z-E J 
syndrome and may be useful in patients resistant to or intolerant of other ' 
H2-blockers. .j 
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4. Study No. 6 

a. Tf tle of study: the use of famotidine fn patients with hypersecretfon of 
acid. 

b. Investigator: Robert T. Jensen, M.D., Digestive Disease Branch, NIH, 
Bethesda, MD. 

c. Des f gn of study: open study divided 1 nto an acute phase and a 1 ong-term 
phase. The acute phase was conducted to compare the potency, onset of 
action, and duration of action of famotidine with cimetidine and 
ranitidine. A non-rando~fzed block design was used. 

Patients included fn the study met the criteria of Zollinger-Ellison 
syndrome defined by a basal gastric acid output greater than 15 m~q/hr, a 
fasting serum gastrin concentration of greater than 100 pg/ml (normal less 
than 100 pg/ml), and a rise in the serum gastrin concentration of greater 
than 200 pg/ml after intravenous infusion of 2 units/kg of secretin. 
Patients under 18 years of age or women capable of becoming pregnant were 
excluded. 

The critical evaluation criterion in this study was the level of hourly 
gastric acid output. An effective dose was defined as that wh~ch 
maintained the gastric acid secretion below 10 mEq/hour fn the sfxth hour 
following 1 dose. 

At the start of the study, H2-blockers were discontinued and gastric 
ac1d secretion was followed until ft rose abcve lOmEq/hour. At that time, 
famotidine 20 to 60 mg was given every six hours for at least 4 doses. 
Selection of the starting dose of famotidine was based on the patient's 
response to previous treatment with H2-blockers. Famot1d1ne dosage wa$ 
adjusted by 20 mg increments every 6 ~ours until the gastric acid output 
during the sixth hour post-drug was below 10 mEq. This dose was continued 
through the next day and gastric secretion measured again to ensure 
suppression of gastric acid to below lOmEq/hour. 
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The mfnflu.111 6-hourly doses of c1met1dfne and ranft'id1ne were determfned 
similarly; the adjustment increment of cimet1dfne was 300 mg, of 
ranftfdine 150 mg, every 6 hours. 

If doses of more than 160 mg of famotfdine. 1500 mg of ranftidfne, or 
J.600 mg of cfmetfdine were requfred every 6 hours, the patient was 
defined as re!o!~tant to the respective drug and u' ~r:ticholfnergic, 
fsopropamfdP. 5 mg, was given every 6 hours in addition to the 
Hz-blocker. The minimum 6-hourly dose requirements were then determined 
as described above. The minimum doses of each drug that reduced gastric 
acid secretion to the same degree (to below 10 mEq/hr during the sixth 
hour after a dose) were considered equipotent. 

In the long-term phase patients were treated contfr;uou~1y with famot1J1ne 
alone for up to 38 weeks to fnvestfgate the safety, tolerability and 

I 

required adjustments of the famotid1ne maintenance dose. They were I ' 
evaluated at two week-. two months and thereafter at two monthly intervals I 
after beginning famot ·:ne therapy. The fnftfal dose was the minimum dose 
fdentfffed fn the short-t3rm study. Dosage was titrated as need~~ to 
ensure continued suppressf on of gastric acid below 10 m£q/hour. 

d. Results 

(1) Characteristics of patients studied (table 27): 11 patients were 
evaluated. It is obvious that they were all sick people. 
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(a) C11n1cal adverse experiences: possibly drug-related symptoms prompted 
discontinuation of famotidine fn 2 patients. Pre-existing alopecia in a 
woman worsened after 80 days; fntennittent fever occurred in a male 
patient on famot1dine for 252 days. 
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(b) Laboratory adverse events: famotfdine was discontinued in 2 patients, one 
after 160 days with increased SGPT which was present 11t the outset anc' one 
aft,,,. 241 days with marginal eos1 nophfl fa. e 1 evated ESR and 1 eukopenf a. 

(2) Effectiveness 

(a) RelatfYe potency of famotfdine vs cimetidine and ran1tidine: famotidfne 
aver~ged 34 times as potent as cfmetfdfne (range 15-75), 9 t1mes as potent 
as ranftfdine (range 2.5-15), 

(b) Onset of action (figure 37): there was no difference among the 3 drugs fn 
the rate of onset of action. 

(c) Duration of act1on (figure 38): mean hourly gastric acid output remained 
below 10 m£q for 8 hours post-famotidfne administration while the mean 
acfd ot.tput at that interval was about 12 mEq with both cimet~dfne and 
ranitidfne, not an impressive difference. From the 10th to ·12t.h hours, 
however, acfd was more effectively suppressed wfth famotfdine than with 
either of the other drugs. 

'·~ l'f On•tt of Action of r1-.it1CffP1t C:~tred 
Witft Cl1!'4tldtne •nd l:111ltid1ftf {" • 4) 

' .r •• • 

Pi9.nll 
Durett• of Act'"" of r1191tt•1ne. Ct•tt•t•. IN lentttfit,.. 

JI 

• 
~ 
0 ZS ! 
I 
: 20 e 

" ? 1S 
ii. 
" ;: 
:: 10 
J 
I 
.r s 

I 1 I t ~ tt a 

e. Summary: The su11111ary and conclusions are set forth succinctly in the 
published paper by Howard et al (Gastroenterology 1985; 88:1026-1033, 
reprint attached). Famotfdine was similar to the two other H2-blockers 
in that equipoteot doses had the same onset of action, time to maximum 
activity, pati<ri: tolerance, lack of evidence :.f hepatotoxicfty and 
hematotoxicity, :'equirement for perfodfc adjustment of dose. and 
correlation amri.19 individual daily doses required to control gastrfc 
secretion. Famotidine differed from the other two drugs in that it had a 
longer duration of action. possibly attributable to a longer occupation of 
the H2-receptor site,which, however, does not necessarily result fn a 
less frequent dosing interval. Fa1110tidine differed from cfmetfdine 1n 
that long-tenn high-dose treatment f n males was not associated with 
antf·androgen sfde effects. 
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8. i;Orf1rgn c11n1cal trfals 

1 • ::t1.1 :fy tJo. 501)6 

a. i"1t!e of study: ·A double-bl fnd stu<(y in out patients to compare 
fa111oti din•! with rani ti dine in the short-term treatment of duodenal 
ul ceratf on. 

b. Desfgn of study: the protocol for thfs trial was identical to that 
outlined for the U.S. multicenter trfal except that (1) fnstead of 
placebo, the rtference control treatment was ranftfdine 150 mg b.f.d, and 
{Z) scores for sever1ty of pafn and of other symptoms were def1ned: 

Cl) Day pain 

0 none 
1 mfld • bothered a little; pain is present part of the day, but causes 

lfttle or no discomfort. 
2 moderate • bothered to some degree; pain f s present most of the day, 

annQyfng, but not interfering with daily routine. 
3 severe • bothered intensely; constant pafn causfng marked fnterference 

with daily routine. 

(2) Night pafn 

(3) 

'~) 

0 r.one 
1 mild • bothered a little; pain is present part of the night, but does 

not interfere with sleep. 
2 moderate• bothered to some degree; pain fs present most of the nfa~·, 

occasionally interferes wf th sleep. 
3 severe ~ bothered intensely; constant pain, marked interference with 

sleep. 

Other symptoms 

(a) abdominal discomfort 
(b) feeling of fu)lness 
Cc) flatulence 
(d) ac1d regurgitation 
( e ·, l'leartburn 
(f) nc.'Usea 
(g) V011i ting 
(:1) other 

Severity of these symptoms was scored as follows: 

0 none 
1 mild • awareness of sign or symptom, but easfly tolerated. 
2 moderate • discomfort enough to cause interference wfth usual 

activ1ty. 
3 severe • incapacitating with inability to work or carry out usual 

activity. 
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(5) Global response to therapy was assessed by the patient as follows: 

4 excellent • best possible anticipated response; abdominal pain 
completely relieved, other symptOlllS improved or no worse than usual. 

• 

3 good • good response; abdominal pain almost completely relieved, other 
symptoms improved or no worse than us~~1. 

2 fafr • definite response, but could be better; some relief of abdominal 
pafn, other :symptO'lls unchanged or worse. 

1 poor• minimal response; little or no relief of abdominal pain, other 
symptoms unchanged or worse. 

0 none • no response, absence of drug affect. 

(5) The dosage schedv'le was as follows (all doses in mfllfgramsH 

Treatment Gro.,.p 

Famotfdfne 40 h.s. 

Famotfdfne 20 b.f.d. 

Famotfdfne 40 b.f.d. 

Ranitfdfne 150 b.i.d. 

8:00 AM 

placebo famotfdine 
placebo ranf tfdfne 
famotfdine 20 
9latebo ranftidf ne 
t ·~otfdfne 40 
pla~ebo ranftidine 
placebo famotidine 
ranitidine 150 

'0:00 PM 

fanotidfne 40 
pl~cebo ranftidine 
famotfdfne 20 
pl•cebo ranftidine 
famotidine 40 · 
placebo ranitidfne 
placebo famotidine 
ranitfdfne 150 

c. rn,~stfgators (table 28): 68 investigators in 19 countries, all qualified 
..;y ;..raining and experience to conduct clinical trfal.i, partfcfpated fn 
this stuey. 

d. Results 

(1) Comparabi l f ty o;· treatment groups 
(table 29): the number of patients in 
the respective groups were famotf df ne 
40 h.s. 255, zo b.i.d. Z59, 40 b.1.d. 
258, ranftfdine 150 b.1.d. 259. Th~ 
fou~ treatment groups were essentially 
comparab 1 e i r numb rs and f n a 11 other 
respects. There was no signfffcant 
d~fference fn the mear. age between 
males and females. 
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(2) Exclusions from analysis of effectiveness: the number of patients 
excluded from analysis of healing because of protocol violations 
(table 30) was gratifyingly small, amountfng to a total of 51. Even the 
numbers lost from analys1s because of absence of data on pain and global 
respcnse (table Jl) left a sufficiently large data base for meaningful 
analysis. 
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(3) Safety 

(a) Vftal sfgns (table 32): changes during treatment from baseline value were 
statistically significant for some or all of the treatments, but none of 
the changes were of clinical concern. 
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(b) Clinical adverse events: adverse symptoms , .............. .'.!.!.!.,_.,. .. 11, 

occurring wfth an incidence of 1.51 or more _,,,. ...,,,.,. 
in at least one of the treatment groups ,,:,:, :,:, !:::, ::.:. 
(table 33) were primarily in the central ......... ...... , "·" ...... • ... .. 
nervous system (tNS) (famotfdfne 61, =::::-"· .::;::: .: .... . :::::: .:, ... 
ranftidine 81) and the gastrointestinal ::::~::"" ~ ..... : : ~ "" 
(GI) system (famotfdfne 41, ranftfdfne =:. .... :::::: ,;;::!: ~:~::: .: .. ,, 
51). The most conmon CNS symptom, =~ :::::: ::::: ::::: ::::: 
headache, occurred fn 4S on both famot·idfne ::;;:: .. ~ : : ..... : ~ ''" 
and rani ti df ne. The 1 r,cf dence of the most .... , '""' • "" """ •• "" 
cOfllllon GI symptom, diarrhea, was 1.31 on famotidfne, 1.9" on ranftidfne. 
The adverse experiences were considered serfous fn only 2/772 (0.21) of 
patients receiving famotidine, 3/259 (1.2S) of those receiving 
ranitidine. Very few of the adverse symptoms were drug-related; e.g. the 
incidence of withdrawal of patients because of adverse experiences 
(table 34) was very low. Moreover such events as hemorrhage, development 
of a gastric ulcer or perforation of a duodenal ulcer are more 
appropriately classified as failures of therapy than as adverse drug 
effects. 
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(c) Laboratory adverse events were infrequent (table 35), occurring in 
approximately 4S of patients fn each !Jroup. No p,•tfent was withdrawn 
because of an abnonnal laboratory finding. 
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(4) Effectiveness 

(a) Incidence of healing: the sponsor displays the data for incidence of 
healing at 2, 4, and 8 weeks in the conventional manner (table 36) in 
which the 2-week endoscopy could be as late as 18 days, the 4-week 
endoscopy as late as 34 days, and the 8-week endoscopy as late 64 days. 
The resulting numbers do not correctly reflect the interval of healing, as 
illustrated by the tabulation in which the incidence of healing 1s 
displayed by actual weeks (table 37). As in the U.S. trial, it is clear 
that the optimal interval to endoscope patients on treatment is 5 weeks. 
By both methods of calculation, the 20 mg b.i.d. anJ 40 mg b.i.d. doses of 
famotidine are more effective at 2, 4 and 8 weeks than the sponsor's 
proposed dose of 40 mg h.s. 
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(b) The incidence of healing as reported by those investigators who had at 
least 20 patients (table. 38) shows comparatively little treatment by 
investigator interaction at the important intervals (weeks 4 and 8) except 
for those intervals where the investigators had too few patients to make 
the differences meaningful. It is curious but inexplicible that in the 
sponsor's proposed dose (40 mg h.s.) for the short-term treatment. the 
total incidence of healing reported by the investigators with 20 ur more 
patients was much higher (851) than that of all of the rest of the 
investigators combined (631). By whatever method the data are calculated, 
at week 2 and more importantly at week 4. the incidence of healing is 
higher with ranftidine b.i.d. than with the sponsor's recommended dose of 
famotidine 40 mg h.s. 
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(c) Relief of pain: the percentage of patients relfeved of day pain 
(figure 39) and night pain (figure 40) was the same at all recorded 
fntervals for all 4 treatments. Contrary to wnat one might expect, time 
to relief of day pafn (table 39) was no shorter in patients whose pain was 
mfld on entry tha11 in those with moderate to severe pafn on entry, except 
for patients recefvfng ranitidine in whom the more severe the pa1n, the 
longer the tfme to relief. Time to relief of night p!fn was, however, 
more rapid with all treatments 1n patients with initially mild pain than 
in those with moderate or severe pain. 
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(d) Antacid consumption: the percentage of patients receiving antacid therapy 
was consistently greater with ranitidine than with famotidine during the 
first 4 weeks, after which very few patients were still taking antacids 
(figure 41). During the first 2 weeks the mean number of days in which 

' I 

antacid therapy was taken was significantly greater witn the patients J 
receivfng ranitidine than with those receiving the 2 b.i.d. doses of 
famotidine but the differences amount to only a fraction of a day 
(tfabfle 40). No difference emerged between ranitidine and the 40 h.s. dose .f 
o amoti!f1ne. 
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(c) Relfef of pafn: the percentage of patients relieved of day pafn 
(ffgure 39) and night pain (figure 40) was the same at all recorded 
intervals for all 4 treatments. Contrary to what one might expect, time 
to relief of day pafn (table 39) was no shorter fn patients whose pain was 
mild on entry thlll fn those wf t~ moderate to severe pafn on entry, except 
for patients recefvfng ranftfdfne fn whom the more severe the pafn, the 
longer the time to relief. Time to relfef of night pafn was, however. 
more rapid w1th all treatments in patients wfth inftfally mild pain than 
in those with moderate or severe pain. 
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(d) Antacid consumption: the percentage of patients receiving antacid therapy 

was consistently greater with ran1tfdine than with famotidine during the 
first 4 weeks. after which very few patients were still taking antacids 
(figure 41 ). During the first 2 weeks the mean number of days in which 
aitacid +herapy was taken was significantly greater with the patients 
receiving ranitidfne than wfth those receiving the 2 b.1.d. doses of J 
famotidine but the differences amount to only a fraction of a day ' 
{table 40). No difference emerged between ranftf dine and the 40 h.s. dose ~ 
of famotfdfne. -~ 
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e. Su11111ary: 1.031 patients were entered into a multfcenter trial of 3 doses 
of famotidine (40 mg h.s., 20 mg b.i.d. and 40 mg b.i.d.) vs ranitidine 
150 mg b.f.d. in the short-term treatment of duodenal ulcer. The 
incidence of healing was: 

4 
8 

Fam 
40 HS 

681 
87!. 

Fam 
20 BIO 

771 
921 

Fam 
40 BID 

81 f. 
92!. 

- l.J 

• O.J 

• 0.1 

- 0.1 

Thus the incidence of healing with ranitidine at the important 4 week 
follow-up was of the same order as that with famotidine 20 mg b.i.d. and 
40 mg b.i.d. but was higher than with the sponsor's reco11111ended dose of 
40 mg h.s. The percentage of patients relieved of both day and night pain 
was in the neighborhood of 60$ at the end of the first week and 801 at the 
end of 8 weeks with all 4 treatments. The time to relief of day pain in 
famotfdine-treated patients was generally not shorter when the pain was 
initially mfld than when ft was moderate or severe. averaging 6-7 days. 
In patients receiving ranftidine the average time to relief of severe pain 
was 18 days contrasted with 4.5 days for mild pain. The average number of 
days fn which patients took antacids differed by a fraction of a day among 
the 4 treatment groups, a clfnfcally meaningless difference. The 
percentage of patients receiving antacids during the first 2 weeks of 
treatment was significantly less in patients r~ceiving famotidfne 20 mg 
b.i.d. than in those receiving ranftfdine, but at no time pofnt was ~h~r~ 
an advantage of the sponsor's recOR111ended dose (40 mg h.s.) over 
ranitidine fn the number of patients requiring concomitant antacid 
therapy. The incidence of drug-related adverse events requiring 
withdrawal of patients from famotfdfne treatment was less than 11. 
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An fnterestfng dffference between the conduct of the U.S. and foref gn 
trials in the short-term treatment of duodenal ulcer is that twice as many 
U.S. investigators contributed 10 or fewer patients, while twice as many 
foreign fnvestigators contributed 11 or more patients. It would be 
instructive to know whether this difference fs because the foreign 
investigators had more time to complete the assigned number of patients, 
had more patients available to them, are more persuasive fn convfncfng 
patients to enter clinical trials, or whether patients are more easily 
persuaded to participate when the control substance is a drug of known 
effectiveness rather than a placebo. 

2. Protocol No. 503-00 

a. Title of study: A double-blind study in out-patients to compare 
famotidine with placebo in the long-term maintenance treatment of duodenal 
ulcer (weeks 1-24). 

b. Design of study: the procedure was identical with that of the U.S. 
multi-center trial of prevention of recurrence except that only 1 dose of 
famotidine, 20 mg h.s., was compared wfth placebo. 

c. Investigators: 64 of the 68 investigators listed fn the short-term trial 
participated. 

d. Results 

(1) Comparability of patient groups (table 41 ): there were 306 patients 
on famotidfne, 339 on placebo. The groups were comparable fn all relevant 
respects. 
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An ~nteresting difference between the conduct Qf the U.S. and forefgn 
trfals fn the short-term treatment of duodenal ulcer is that twice as many 
U.S. investigators contributed 10 or fewer patients, while twice as many 
forefgn fnvestfgators contrfbuted 11 or more patfents. It would be 
instructive to know whether this difference is because the foreign 
investigators had more time to complete the assfgned number of patients, 
had more patients ~vailable to them. are more persuasive fn convincing 
patients to enter clinical trials, or whether patients are more easily 
persuaded to particfpate wtt::m the control substance is a drug of known 
effectiveness rather than a placebo. 

2. Protocol No. 503-00 

a. Title of stud,y: A double-blind stud,y in out-patients to compare 
famotidine with placebo in the long-term maintenance treatment of duodenal 
ulcer (weeks 1-24). 

b. Design of stud,y: the procedure was fdentical with that of the U.S. 
multi-center trfal of prevention of recurrence except that only 1 dose of 
famotidine, 20 mg h.s., was compared with placebo. 

c. Investigators: 64 of the 68 investigators listed fn the short-term trfal 
participated. 

d. Results 

(1) Comparability of patient groups (table 41): there were 306 patients 
on famotidine, 339 on placebo. The groups were comparable in all relevant 
respects. 
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(2) Exclusions from analysis of effectiveness (table 42): 38/306 (121) 
of patients receiving famotfdine and 33/309 (lQi) of patients receiving 
placebo were excluded, primarily because of , .... , •z 
various protocol violations, ·.he nius·; connon ..... _ ,_ ... ,,. ........... - .. 
of which were Ca< failure to take the drug as _,,.,.,,.., ,., I '•1111• 'UCI• 

prescribed and {b) taking forbidden •• .m 

concomitant medications. The percentage lost ::..::............. 't ·: 
was in the same range as that f n the U.S. ::.::::·=.::: • 
tri a 1 • ":.~' ... ,.,...... •1111 Dt'" 

(3) Safety 

(a) Vital signs: other than an increase in body weight, of no clinical 
import, in patients receiving famotidine compared with patients receiving 
placebot there was no difference between the treatments with regard to 
change rrom baseline or difference from each other. 

TULi 4J 

(b) Clfnfcal adverse experiences (table 43) 
occurred with somewhat higher frequency in 
patients on famotidine (251) than on placebo 
(191); the difference is not statistically 
significant. Headache, the most co11111<>n CNS 
symptom, occurred with equal frequency in the 
2 groups (famotidfne 2.61, placebo 2.91). 
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Symptoms evaluated by the investigator as poss;bly, probably or deffnftely 
drug-related were recorded in 5/306 (1.6\) of patients recefvfng 
famotfdine, 9/339 (2.71) of patients receiving placebo. The only really 
troublesome adverse clinical event in patients receiving famotidine was 
alopecfa in one patient; however, ft was also reported in one patient 
receiving placebo. Among patients 65 ;~ars of age or older clinical 
adverse experiences occurred in 8/18 (44\) on famotidine, 5/17 (291) on 
placebo; however, the adverse experiences reported in th~s age group 
appeared to be related not to a drug-effect but rather to diseases 
associated with advancing age such as lll)'Ocardial infarction, traumatic 
arthropathy, insomnia, Parkinson's disease and neoplasia. Th1s is a 
reflection of the FDA requirement that all adverse events occurring during 
a clinical trial be reported; for example injury or death from a gunshot 
wound or a traffic accident while a patient fs fn a clinical trial must be 
reported as a~ adverse event which it obviously is, but which equally 
obviously has nothing to do with the tr,atment. ~ince such events could 
occur with equal frequency fn patients receiving a drug as in those 
receiving a placebo, ft is not surprising that, in a clinical trial of a 
drug as safe as famotidf ne, the percent of patients withdrawn becaus~ of 
adverse experiences fn this trial was the same with famotidfne, 9/306 as 
with placebo, 8/339 (2.41). Interpretation of these numbers is 
complicated by the fact that fnvestfgators differ in their assessments of 
possibly/probably drug-related effects. These differences are illustrated 
in the 8 patients in whom serious adverse events were reported: 
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A 50 year old man recefvfng famotidine exper1enced 2 episodes 
of hematemesfs and hematochezia on day 34. Endoscopy 2 days 
later revealed a 2.0 cm duodenal ulcer w1th signs of 
b'leeding. Followfng gastrfc resection the patfent had an 
''"eventful recovery. The f nvestf gator assessed thf s 
occurrence as probably not drug-related. 

The duod~nal ulcer fn a 50 year old man wfth tarry stools on 
entry fnto the short-term tr1al healed c014>lete on 
ranitfdfne; the patient was enrolled fn the maintenance study 
on famotfdf ne. On day 85 endoscopy revealed hemorrhagfc 
gastritis. On day 123 the patient reported fulness; 
endoscopy showed bleeding varfces in the gastric fundus. 
Carcfnoma of the pancreas was suspected and was conff rmed at 
surgery on the following day. The investigator's opfnfon was 
that this was probably not a drug-related event. 

A 70 year old man was hospitalized because of chest pafn on 
day 8 of treatment with famotfdine. There were no 
sfgnificant changes in the ECG; enzyme levels were not 
raised. After discharge, med1cation was restarted. On day 
77 the patient again experienced chest paf n and was withdrawn 
from the study. He later underwent surgery for 
pneurnothorax. The investigator thought that this occurrence 
was probably not drug related. 

A 48 year old man experienced asthenia, headache and 
dfzziness during treatment with ranitidine in the short-tenn 
study. In the maintenance study he was randomized to receive 
famotfdine. On day 36 he was withdrawn from the study 
because of severe asthenia and an ALAT of 592. A diagnosis 
of hepatitis B was established. Eight months later the ALAT 
was still elevated (450) but no clinical symptoms were 
present. The investigator concluded that the hepatitis was 
definitely not drug-related. 

A 71 year old man taking several drugs for peripheral 
vascular disease was randomized to the famotidine treatment 
group. On day 70 he suffered a myocardial tnfarct1on and 
died within 2 hours. The investigator conc:lwded that this 
was definitely not drug-related. 

A 69 year old man with a history of ~~rforated duodenal ulcer 
complicatea by a right subphrenic ~~scess vas entered into 
the maintenance trial despite the fact that after 4 weeks of 
tr~atment with famotfdine 40 mg h.s. in the short-term trial 
his abdominal pafn had not improved and endoscopic 
examination was not possible because of pyloric deformity. 
On day 10 the patient was hospitalized for hematemesf~ and 
was found to have bronchial carcinoma metastasic to the 
liver. The ~~vestigator concluded that this occurrence was 
definitely not drug-related. 
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A 59 year old woman experienced a IJIYOCardial infarction on 
day 24 of treatment with placebo. She subsequently 
~ecovered. The investigator ~ssessed this experience as 
probably not dt'ug-related • 

• 
A 56 year old man receiving placebo was found on day 25 to 
have cancer of colon. The investigator believed that this 
was definitely not drug-related. 

It is obvious from the above su11111arfes that these serious clfnfcal advers~ 
experiences were not drug-related, even though the assessment •probably 
not• fs tantamount to •possibly yas.u 

(c) Laboratory adverse experiences (table 44): tne only note•1•orthy 
observatf on was the occurrence of abnorma 1 results of tests of hepatic 
injury in 15/255 (6S) of patients receiving 
famotfdine vs 0/271 with placebo. If these numbers 
are correct, famotidfne will bear watching for 
possible hepatotoxfcfty; however, none of the 
changes were serious and only one patient was 
withdrawn from the study because of a suspect 
laboratory value. Among the 18 patients 65 years or 
older receiving famotfdine there were no laboratory 
adverse events. 
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(4) Effectiveness 

(a) Prevention of recurrence: famotidine significantly decreased the rate and 
the incidence of recurrence of duodenal ulcer (table 45) compared to 
placebo. In patients receiving placebo the incidence of recurrence within 
the first 4 months was an astonishing 60S vs 2oi of those receiving 
famotidine. Data extending to almost 9 
months put the incidence of recurrence wf th 
placebo (741) at more than twice that with 
famotidine; while this fs a hf ghly 
significant difference favoring famotfdfne, 
ft is far from an impressive achievement, 
especially since fn patients treated with 
famotfdfne there was a substantial increase 
fn recurrences from the end of 6 months 
onward. 
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\b) Relief of pafn (table 46): as would be expected from the data on 
recurrence of ulcers, famotidine was much more effective than placebo fn 
preventing recurrence of ulcer pain. Sfnce patients eligible for 
admission to the trial were those in whom rua.1u 
the ulcer had hea 1 ed during short- tenn .. _ ... " ............. . 
treatment, the incidence of moderate to -:::""··::.-::·- ,_,.,":"::_ ·-.. ~.."""!:_ 
severe pa·ln at baseline was negligible. - _ ,., .. ,.. .. 
However, the propor-tfon of patfents : :.M- ~ .: ~ : 
experiencing moderate to severe pain by the :: :: ~ ·: •: ~ 
end of the study was clearly much greater in ..:..::_ ::;- : '! ! : 

,.,,,..... ~,.. ' l • • 

patients on placebo than in those on .... - - • • • • 
famotid'fne. 
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(c) Antacid consumpt1on: the proportion of patients who took antacfds at any 
time during the trial was significantly higher fn patfents on placebo 
(49S) than fn those on famotidfne (33S), p 0.01. However, the number of 
doses taken is not reported • 

• 

e. Su111111ry: fn a multfcenter double-b11nd placebo controlled trial of 
famotfdine ZO mg h.s. (306 patients) vs placebo (339 patients). f~motidine 
was statistically signfffcantly more effective than placebo over a ~erfod 
of 6-9 months fn preventing recurrence of duodenal ulcer, relapse of 
symptoms and requirement for concomitant antacfd therapy. Nevertheless. 
the incidence of recurrence with farnotidfne. ZZS at the end of 6 months, 
34S at the end of an additional 3 months, suggests that by the end of a 
year the incidence of recurrence may well be h1gher than the z5.;.351 
fncfdence reported fn clinical trials of other drugs. 

J. Study No. 5007 

a. Title of study: Comparison of famotidine vs placebo fn the short-term 
treatment of gastric ulcer. 

b. Design of study: patients with clinfcal symptOllls and endoscopic evidence 
of a gastric ulcer measuring 0.5-2.5 cm were allocated randomly to receive 
either famotfdfne 40 mg or matching placebo at bedtime. Each patient 
recefved a bottle of antacid tablets to be taken only ff addf tfonal 
symptomatic relief was required. The maximum number of tablets allowed 
per day had a neutralizing capacity of 88 mEq/day. 

Exclusions and procedures at the initial (screening) vf sft were the same 
as in the protocol for short-term treatment of duodenal ulcer. Assessment 
of clinical symptoms and endoscopy were perfonned at weeks 4, 6 and 8 
unless complete healing of the ulcer wa!• demonstrated at the pr-ev ! Ci.IS 
visit. At each visit patients were givEn take-home cards tc l"ecord day 
and night pain. number of antacid tablets taken and any adverse 
experiences. Adverse symptoms and laboratory events were evaluated by the 
investigator. 

An ulcer was considered healed ff there was complete epithelfzatfon of the 
crater, regardless of the emergence or persistence of gastritis or 
erosions. A biopsy was perfonned at the fnf tia1 visit. and, at the 
discretion of the investigator, at subsequent visits. to rule out gastric 
carcinoma. 

Day and nfght pain and overall therapeutic resp~nses were scored using the 
same grading system described above in the foreign short-term trial of 
healing of duodenal ulcer. 

Investigators (table 47): the 44 investigators from 14 countries are all J 
qualified by training and experience to conduct a clinica1 trial of this 
type. .f 
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(1) Comparability of the treatment 
groups {table 48): case report 
fonns for· 336 patients were 
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(2) Exclusions from analysis of 
effectiveness (table 49): llS of the 
patients randomized to receive 
famotidine and l~S of those randomized 
to placebo were excluded for various 
protoco·1 violations. These 
percenta2es are not excessive compared 
with numuars reported in other NDAs 
for studies of this type. 

TMU •t 
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(3) Safety TMUIO 

ltfect et ,,.._, • ttca1 St"'• , .... , 

(a) Vital signs (table 50): the only 
change in vital signs after 
treatment was a clinically 
inconsequential mean weight gain 
of 0.4 kg in patients on 
famotidine. 

tMJMU 

,.1 .. raw 

Srs••tc • 

Dteate1tc • ·-1 
• .... ltpl 

'11Ll11UT I 

,_,, .... ,., ,,_ , .. 
,_,,., .. 111 ...... '" ,_,,, ... lff ...... lit 

,_,, .... 111 

llAKLI• mPOllT -1•.1 "·' 0.1 
1•.1 71.1 ••• 

111.0 1J1.I •I.I 
111.1 111.1 ••• 
••• .... -o.z 
It.I 11.1 1.1 

II.I I0.7 o . .w.• 

(b) 

...... 111 II.I I0.1 -0.1 

• Sff11tftc1111t 1UffePWftCt -~ trwttmlllt ,,_,, 1, 
Ill Slfl'ftlCIJtt lllCrtlH ,,,_ N1tlf111 (' 0.011. 

O.Dll. 

Adverse signs/symptoms were no more frequent among patients receiving 
famotidine than among those receiving placebo, totaling 131 of the 
patients entered in either group (table 51). The proportions considered 
by the investigators to be possibly/probably •All.£ 51 
drug-related were also the same for each group ........ _,,._,_,,_..,_ .. , 
(famotidire 71, placebo 61). The investigators _,... ..... . 
considered withdrawals drug-related in 1 famotidine- '''"" ...... , 
treated patient (0.61) and 5 placebo patients (31) =:.::.:u":' ::::: ::::: 
(table 52). Among the adverse reactions considered :-.:;:: .. - ; :::: ; :::: 
serf ous. 3 occurred f n patients receiving :.:=...:::: .... _, : :: :: ! ::::: ,_ 
famotidine, the first of which was a 55 year old .....,,_,,.... '"·" 
man withdrawn from the stud,y after 29 days of =:.:: ,,,.., ... ,, : :::: 

,...,....\ef'J ' 11.11 

treatment after surgical removal of a melanoma of -··· - • "·" 

' 11.11 
• !!I.JI 
f It.fl 
I II.JI 
• It.ti 
z 1\.21 the skin, the second a 26 year old women withdrawn ..... -· .. • '"·" 

II OJ.I) zr OJ.II at the first follow-up visit because endoscopic 
biopsy revealed multiple granulomatous ulcers compatible with a diagnosis 
of Crohn's gastritis, the 3rd a 42 year old paraplegic male who had a 
pulmonary ewbolism 12 days after entering the trial. The one patient with 
a serious a.dverse clinical reaction in the p'lacebo group was a 39 year old 
man in whom, because the ulcer had not heale11 at 8 weeks, a biopsy was 
performed and found to contain carcinoma. Ol)viously none of these 
reactions could by any stretch of the imagin.ation be considered 
drug-related. 
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TOTAL 
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(c) laboratory adverse events: there were 5 abnormal laboratory reports in 
patients receiving farnotidfne. 6 in patients receiving placebo; none of 
these were serious or drug-related or necessitated withdrawal of the 
patients from the trial. 

(4) Effectiveness 

TAil[ SJ 
C-14'1 i .. _.., ... ,..,...... lJ!UrM C'1 

-·· , ... ,.,,.. .. _ --..... •. ., .... • 

(a) Incf1ence of heali11g (table 53): the cumulative 
incidence of healing with farnotidine was 4Si at 
week 4, 621 at week 6, 771 at week 81 all 
statistically significantly superior to the 
incidence of healing fn patients recefving placebo 
(301. 44'1 and 51'1) at the respective weeks. 
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(b) Relief of pafn: the proportion of patients relieved of day pain 
(figure 42) was clearly hfgher in those receiving famotfdfne at all 
intervals from the first day of treatment through the end of the 8th 
week. By the end of the first week day pain was relieved fn some 40'1 of 
patf en ts on famoti df ne vs 20't in pat; »nts on p 1 acebo; by the end of the 
study the difference in the propnr· of patients wfthout day pain had 
narrowed between the 2 treatr;r· · to SOI vs some 65'1 respectively. 
With regard to nf ght pain v Fference was evf dent betwE"en the 2 
groups (figure 43). In 1 fuiot1d1ne the median number of 
days to relief of · · -ias proportional to the severity 
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of pain at the outset; this was not the 
case fn patients receiving placebo 
(t~~ 1 e ~i4). In patients receiving 
far.r· ti d f :ie. the 111ed fan number of days to 
relief of both day and nfght pafn was 5 
in patients starting with mild pafn, 14 
in patients starting with moderate pain 
and 28 in patients starting with severe 
pain. 
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(c) Antacid consumption: the percentage of patients taking antacids 
( fi gv"e 44) was quite high f n both groups. but at a 11 intervals was higher 
in ;: •n placebo than fn those on famotidine. Since there are no 
da' ~ . .::r of antacid doses taken, it is not known whether there 
i :: ''1ni ff cance in these differences. The average number of 

'.imption (table 55) was statistically but not 
1 ·1 higher wfth placebo. 
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of pain at the ou·tset; this was not the 
case in patients receiving placebo 
(table 54). In patients receiving 
famotidfne, the median number of days to 
relief of both day and night pain was 5 
in patients starting with mild pain, 14 
in patients starting with moderate pain 
and 28 in patients starting with severe 
pain. 
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(c) Antacid consum~tion: the percentage of patients taking antacids 
(figure 44) w~s quite high in both groups, but at all intervals was higher 
in patients on placebo than in those on famotidine. Since there are no 
data on the number of antacid doses taken, ft is not known whether there 
is any clinical significance in these differences. The average number of 
days of antacid consumption (table 55) was statistically but not 
clinically significantly higher with placebo. 
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(d) Patients global assessments (table 56): a 
remarkable observation is that good to 
excellent relief of symptoms at 4, 6 and a 
weeks respectively was reported by 641, 70i 
and 74i of patfents recef ving placebo 
treatment. Nevertheless, an equal degree of 
symptomatic relfef was reported in a 
sufficiently higher number of fndfviduals 
recefvfng famotidfne that the results wfth the 
drug were statistically signf ffcantly better 
than with placebo. 
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4. Study No. 746 

a. Title of study: Comparison of famotidfne vs Gefarnate fn the short-term 
treatment of benign gastric ulcer. 

[Gefarnate is a long-chafn unsaturated fatty acid marketed fn Japan, among 
other countries, for the treatment of gastric ulcer. In the sponsor's 
opinfon it fs tantamount to a placebo.] 

b. Design of study: in this multi-center, double-blind, randoidized, active 
control trial patients with endoscopic evidence of a single-gastric ulcer, 
circular or oval in shape, were assigned to receive either famotidfne 
20 mg b, f .d. or Gefarnate 100 mg t. f .d. Matching placebos were taken at 
appropriate times uti'I fzing a double-du11111Y technique. Antacid was 
supplied for relief of ulcer pain as necessary. Each dose was equivalent 
to 0.6 gm of dried ali;mfnum hydoxide gel and the frequency of dosing was 
limited to 10 tfmes per week. 

Exclusion criteria fnc'luded ulcers of the pyloric channel and 
esophago9astric junction, a hf story of gastric surgery (including 
vagot~). nursing, confinned or suspected pregnancy, or severe concurrent 
disease. 

Baseline evaluation consisted of history, physical examination, laboratory 
studies, gastric endoscopy and biopsy. Physical examination and 
laboratory studies were repeated at weeks 4 and 8. 

Heal~ng was defined as complete epithel1zation, regardless of associated 
gastritis or erosions 

c. Investf gators r ~ · · 
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'Vest1gators at 32 Japanese centers 
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d. 

(1) 

(2) 

( 3) 

Results 
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Comparability of treatment groups (table 58): there were 
each group; the 2 groups were comparable in all essential 

96 patients 
respects. 

fn 

Exclusions from analysis of effectiveness (table 59): almost all of the 
•i.,nts lost to analysis were a result of failure to start therapy 

" the baseline endoscopy; this left for analysis 72 
231 of 
wi th1: 

~idii1e group, 75 in the Gefarnate group. 

(a) v, ;rug had any effect on vital signs. 
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(b) Clfnical adverse experiences: drug-related adverse symptoms occurred in 5 
patients receiving famotidine, 17 receiving Gefarnate (table 61). The 
most co11111only reported adverse symptoms were constipation, occurring in 4 
(4.21) of the patients and nausea, occurring in 2 (2. 11) in each group. 
Two serious clfn1cal adverse experiences occurred in each of the treatment 
groups, gastric cancer and a cerebral vascular accident in the famotfdine 
group, gastric cancer and gastrointestinal bleeding fn the Gefarnate 
group. Of these, only the case of hemorrhage was considered possibly 
drug-related. Two patients in addftion to these, both receiving 
Gefarn~te, were withdrawn because of adverse experiences (table 6Z), one 
because of diarrhea/nausea, the other because of weight loss, both 
considered possibly/probably drug-related. 
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(c) Lab·Jratory adverse events: 15 patients receiving famotidine and 14 
re,. ;ving Gefarnate were found to have abnonnal laboratory values; none 

'" withdrawal from the trial. Of the 2 events considered 
· "'<>rit on famotfdfne developed thrombocytopenia (probabiy not 

·Hie on Gefarnate had a drop in hemoglobin and red cell 
: :-related). 
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(b) Relfef of pain (figure 45): the percentage of patients relfeved of pain 
was statfstfcally significantly higher fn patfents recef v1ng fan10t1dfne at 1 

the end of 1 week (2-8 days), 2 weeks (9-15 days) and 4 weeks (16-32 
days). Thereafter the percentage of patients relieved of pain was 
approx1mately 90S with both treatments. 

(c) Antacfd consumption (figure 46): during the ffrst 4 weeks the percentage 
of pat1ents takfng antacids was far less fn patients receiving 
famotfdfne. After 4 wee~i none of the pat1ents receiving famotidine were 
taking antacids, while 10-201 of those receiving Gefarnate were continuing 
to do so. 
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(d) Investigators' global evaluations 
(table 64): the data show that the 
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i ncf dence of symptomatf c relief greatly 
exceeds the incidence of healing, confirming 
what has long been an article of faith in 
the annals of peptic ulcer disease. 

IV. Su11111ary of NOA 19-462 
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A. Clfnfcal phannacology: famotidfne was well-tolerated in volunteer 
subjects in doses at least twice the oral and intravenous rec011111ended 
therapeutic doses. No serious adverse events, either fn the fonn of 
symptoms or labora.tory value deviations were encountered, Bioavailabflity 
was fn the range Qf 40-451. The half-life of the drug was of the order of 
3 hours. Famotidine admfnfstered orally suppressed pentagastrfn­
stimulated gastric acid secretion in a dose-related fashion. The acfd 
inhibiting effect of famotidine 5 mg was equivalent to that of cimetidfne 
300 mg. Twelve hours after administration of famotidine 20 mg, inhibition 
of pentagastrfn-stfmulated acid ranged from 18 to 881 wfth a mean of 541. 
Doses of 20 or 40 mg b.i.d. suppressed nocturnal acid secretion more than ... 

! 
1. 

.! 



·-

-

·-·---~~-----·- .. --..........--..---~ QM ... i;;cu;UQ SW• ,.,lfw,...-:., ;qil., »<- W $"' IU>.O .Ji..IWWW p_ZM.ISI l :00 •• ::Jj A.$ C. ""=•~·~.ii I" (f.:;~._J 

NOA 19-462 Page 67 

(b) Relief of pain (figure 45): the percentage of patients relieved ~f pain 
was statistically significantly higher in patients receivfng famotf dine at 
the end of 1 week (2-8 days). 2 weeks (9-15 days) and 4 weeks (16-32 
d-.ys). Thereafter the percentage of patients relieved of pain was 
approximately 901 with both treatments. 

(c) Antacfd consumptfon (ffgure 46): durfng the first 4 weeks the percentage 
of patfents takfng antacids was far iess fn patients receiving 
famotidfne. After 4 weeks none of the patients receiving famotidine were 
taking antacids. while 10-20S of those receiving Gefarnate were continu·1ng 
to do so. 
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(d} Investigators' global evaluations 
(table 64): the data show that the 
incidence of symptomatic relief greatly 
exceeds the incidence of healing. confirming 
what has long been an article of faith fn 
the annals of peptic ulcer disea~e. 

IV. Suanary of NOA 19-462 
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A. Clinical phannacology: famotfdine was well-tolerated in volunteer 
subjects fn doses at least twic;e the oral and intravenous reco11111ended 
therapeutf c doses. No serf ous adve1~se events. either f n the fonn of 
symptoms or laboratory value d.evfatfons were encountered. Bioavaflabfl ity 
was in the range of 40-45S. The hal f-11 fe of the drug was of the order of 
3 hours. Famotidfne administered orally suppressed pentagastrin­
stimulated gastric acfd secrf!tfon fn a dose-related fashion. The acid 
fnhfbitfng effect of famotidfne 5 mg was equivalent to that of cfmetfdfne ~', 
300 mg. Twelve hours after administration of farnotidine 20 mg. inhibition 
of pentagastrin-stfmulated acid ranged from 18 to 88S with a mean of 541. 
Doses of 20 or 40 mg b. f.d. suppres$ed nocturnal acid secretion more than •• 
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901 and meal-stimulated secretions an average of 411 and 571 
respectively. A sfngle-dose of 40 mg at bedtfme inhfbited nocturnal acid 
secretion, with a carryover effect on the acid response the next morning's 
breakfast meal. No cumulative effect was observed when famotidine was 
given over a period of 5 days. Doses o1 20 or 40 mg gfven at bedtime 
inhibited breakfast, but not lunch- or dinner-stimulated acid secretion. 
An additional dose given following breakfast dfd reduce the acfd respon~e 
to the noon ineal. The results of these tests of the effect of famotidfne. 
on acid secretion were the basis of the decision to include doses of 40 mg 
h.s., 20 mg b.i.d. and 40 mg b.i.d. in clinical trials of healing of 
<iuodenal ulcer. 

Blood levels of prolactfn, FSH, LH, and testosterone were not altered by 
administration of famotidine; there was a slight increase in serum 
gastrin. In a study designed to evaluate the effect of famotfdfne on 
hepatic metabolic functfon, famotidine dfd not induce changes in 
elimination of amfnopyrine or antfpyrfne in most subjects. The 
significance of thfs observation was tested in drug-interaction studies, 
the results of which indicated that famotidine does not alter the 
pharmacokinetfcs of theophyllfne, warfarfn, phenytofn or diazepam. 

B. Effectiveness 

l. Short-tenn treatment of duodenal ulcer 

a. Incidence of healing: 2 multi-center trials evaluated the incidence of 
healing with 3 dosage regimens of famotfdfne (40 mg h.s., 20 mg b.i.d., 
and 40 mg b.f .d.) one a United States trial comparing famotidine with 
placebo, the other an International trial comparing famotidine with 
ranitidine. In both trials the patients were endoscoped at 2, 4 and B 
weeks, the last endoscopy being at the first interval of healing, i.e. in 
the analysis of the cumulative incidence of healfng, a patient whose ulcer 
was found to be healed at 2 weeks was considered to be healed at 8 weeks. 
The patient~ ~e given diary cards for recording episodes of pain and 
number of 1 doses taken. In the United States trial 34 
fnvesti' red a total of 384 patients approximately equally 
distr' he 4 treatment groups. All of the doses of famotidine 
wer,. 
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incidence of healing (figure 48} with famotidine 40 mg h.s. at 4 weeks 
(681} was less than that with ranftidfne 150 mg b.i.d. (761} but at 8 
weeks they were equal (871 vs 901). Comparing the results of the U.S. and 
International trials (table 65} the incidence of healing was the same with 
the dose of 40 mg h.s •• but with the b.1.d. doses the incidence of healing 
was higher in t~e International trial at both 4 and 8 weeks. 
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b. Relief of pain: ulcer pafn was r·e1ieved sooner and in a higher percentage 
of patients receiving famotidfne than in those receiving placebo. When 
compared with ranitfdine, pain relief with famotidine was not 
significantly different. 

c. Antactd consumption: in the U.S. study the number of days on which 
antacids were taken, the number of antacid tablets taken and the 
percentage of patients taking antacids all favored famotidine over placebo 
by statistical anJlysis, but the differences were not clinically 
meaningful. 

2. Prevention of recurrence of duodenal ulcer: the role of famotidine in the 
prevention of recurrence of duodenal ulcer was evaluated in 2 multicenter, 
placebo-controlled trials in patients whose ulcers had healed during the 
short-term tr~ltment were eligible for admission to a trial of famotidine 
vs placebo fn the prevention of recurrence of ulcer. In the U.S. trial 26 
investigators entered 177 patients, 54 Qn 40 mg h.s., 57 on 20 mg h.s. and 
66 on placebo. The incfdence of recurrence at all fntervals up t~ 6 
months (ff gure 49). which was the cutoff time for ana 1 ysf s of the data. 
was significantly lower with famotfdine. At 6 months the incidence with 

• 
.. 
• 

40 mg h.s. was 301. with 20mg h.s. 261, with placebo 701. The incidence f 
of recurrence with 20 mg h.s. was not statistically significantly 1 different from that with 41) mg h. s. In the Intiarnatfonal trial. 64 
investigators entered 471 ~atf~nts, 237 on 20 mg h.s. and 234 on placebo. -~ 
The incidence of recurrenc1! (figure 50) on both placebo and famotidfne was 1 

similar to that in the U.S. trial. Thus. in both tr~als, the rec011111ended 
dose of famotidfne for pr~~~'ltf:>n of recurrence (20 mg h.s.) was 
statistically significantly superior to placebo (Table 66). 
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3. Treatment of gastric hypersecretory conditions: two studies were 
conducted in the United States on small series of patients wfth gastric 
acid secretion in the pathological range, all wfth suspected or proven 
Zollinger-Ellison syndrome. These patients had previously been treated 
with either cimet1dine or ranitidir.e or both. The mean minimum daily 
doses expressed as g.~'lls/day required to suppress gastric acid secretion 
to less than 10 mEq/11 during the 6 hours after admfnfstration of the drugs 
were fllllOtfdfne O.Z4. ranitidfne 2.1 and cfmetidine 7.8. Besides greater 
potency famotfdine also had a longer ~uratfon of action than either of the 
other two Hz-blockers. Lfke ranftfdfne, but f n contrast to cfmetfdfne, 
famotidfne was not associated with anti-androgenic sf de-effects. There is 
as yet no evidence that the higher potency and longer duration of action 
of famotfdine will translate i~to dosage intervals less than 6 hours for 
adequate control of the gastri · acid qutput. 

4. Short-tenn treatment of gastric ulcer: ~ 
a. International multi-center trial: the only placebo controlled trfal of ~ 

famotfdfne fn the short-term treatment of gastric ulcer was conducted in 
14 countries with the partfc1pat1on of 44 investigators. A total of 336 
patients were entered, 167 on famotidine 40 mg h.s •• 169 on placebo. 

' 
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(1) Incidence of healing: the proportion 
of patients whose ulcers healed was 
statistically significantly greater 
at all time intervals (4, 6 and 8 
weeks) in patients receiving 
famotidf ne than in those receiving 
placebo (p 0.0l)(figure 51). The 
incidence of healing with famotidine 
at the respective intervals was 471, 
651 and 801 in contrast to the 
respective percentages of 31, 46 and 
54 with placebo. 
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(2) Relief of pain: both day and night pain were more rapidly relieved in 

patients receiving famotidine. 

(3) Antacid consumption: concomitant use of antacids was statistically 
significantly lower for patients treated with famotidine, but the 
difference was not enough to be of clinical importance. 

(4) Patients' assessment of global response: at all time pofnts patients in 
both groups claimed good to excellent symptomatic response in 
statistically significantly higher proportions than those who rated their 
responses as fair, poor or none, and in significantly higher proportions 
in patients receiving famotidine than in those receiving placebo. 

2. Japa~ese clinical trial: the procedure was essentially the same as that 
in i:11e Internati ona 1 multi-center study except that the comparison was 
between famotidfne 20 mg b.i.d. and Gefarnate 100 mg t.i.d. Investigators 
from 32 centers in Japan contributed a 
total 192 patients, 96 in each of the 
treatment groups. The incidence of 
healing of the gastric ulcers (figure 52) 
was much lower in the patients receiving 
famotidine than was the case in the 
International multi-center trial, 
possibly because the dosage of famotidfne 
used in this trial (20 mg b.f.d.) is not 
comparable to that in the Interna.tfonal 
trial (40 mg h.s.) and possibly because 
fn the Japanese population gastric ulcer 
is a more resistant disease. The 
incidence of healing with famotfdfne vs 
Gefarnate was 261 vs 41 at 4 weeks and 
641 vs 241 at 8 weeks. 
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The percentage of patients without pain was statistically sfgnfffcantly 
higher at all ti~ points up to, but not including, 8 weeks fn patients 
receiving famotf dine. The percentage of patients taking antacids was 
signfffcantly less with famotidfne than with Gefarnate. Antacids were not 
required after t•e 4th week fn patients on famotidine, but continued to be 
required in approximately 15\ of patients taking Gefarnate up to 8 weeks. 

V. Safety 

Safety data updated to November 18, 1985 were available from Z,333 
patients in world-wide trials. The most colllllOn clinical adverse 
experiences are headache (4.71), diarrhea (1.71), nausea (1.51), 
constipation (1.3\) and dizziness (1.21). The laboratory data indicate no 
evidence of serious drug-related hematological, hepatic or renal 
toxicity. The safety profile of famotidfne will only become apparent, 
however, in the market place. 

There were 19 deaths in the world-wide experience, none of them 
drug-related (table 67), only 3 of which occurred in patients treated for 
indications addressed fn this NOA. 
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VI. Package fnsert: the fnsert (attached) is generally factually correct but 
is unnecessarily repetftfve. I have indicated my suggestions for revision. 

VII Conclusions 
• 

A. Pepcid (famotfdf ne) is safe and effective in the following dosage for the 
following indications: 

1. 40 mg h.s. for the short-tenn (4-8 weeks) treatment of duodenal ulcer. 

2. 40 mg h.s. for the short-term (4-8 weeks) treatment of gastric ulcer. 

3. 20 mg q 6h initially and increased as necessary to reduce gastric acid 
output below 10 mEq/hr in the treatment of Zollinger-Ellison syndrome. 

B. Data from 2 6-month trials of prevention of recurrence of duodenal ulcer 
show that famotidine is more effective than placebo but do not provide a 
sufficiently long follow-up (at least one year) to pennft a final 
assessment of the effectiveness of famotf dfne for this indication. 

VIII Reconrnendatfons: Approve the application for the f<>llowing indications 
and dosages: 

l. 40 mg h.s. in the short-tenn (4-8 weeks) treatment of '~ odenal ulcer. 

2. 40 mg h.s. in the short-term (4-8 weeks) treatment of gastric ulcer. 

3. 20 mg q 6 h. increased ~s necessary to keep gastric acid output below 
10 mEq/hr fn the treatment of Zollinger-Ellison syndrome. 

cc: Orig. NDA 19-462 
HFN-110 
l&X 116/036 
HFN-110/WHBachrach 
rq:12-21-85:12-26:12-30:0409r 

d;. 
Qr-1,fb,ti.,u .... )d. ~(v ...... Vv~~ 
William H. Bachrach, M.D. 
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(F.-tldlM, PISOJ 

PEPCID,. 
(F.-t 'dint, PISO) 

DESCRIPT IOll:i. 

Tht utlve Ingredient In Tiblets PEl'CID* (F.,tldlM, 

"50), Is ., hist.lne H
2 

r..:..,tor 1nUgc>nlst. 

F....,tidint is 3-[[[2- ((•lnohni1101111tlly1) 

•lno]-4-thluoyl] •thyl ]t.hlo]-'f-(•lnosulfonyl) 

""1)l'Opini11id'1lllde. 

Tht -.ilriul fonnult of famotldlM \s 

c8H15H7o2s3 ind Its 11111Jecul1r weight. Is 

~137.43. Its structur•l fol"llllll• Is: 

Faimtidine Is • llhite to pale yellow crysu111nt ~nd 

th.at Is frffly soluble in gl•cl•l •c:.tic tcid, slightly 

soluble In •thlnol, very slightly soluble In Ntt.tr, •nd 

pr•ctlc.lly Insoluble In ethtnol. 

E•ch tiblet. for or1l '1Cllllinlstrttlon conulns either 20 1111 

or 40 11111 of fMOtldlM ..ad tht following INctlve 

I ngred I ent.s: 111Clroxypropy1 eel lu1ose, llydl'OX)'llropyl 

•thylctllulose, Iron oxides, •gnesh• st.t•r•t.t, 

tit.an!._ dioxide. 

• TrideMrk of l'IERCk & CO., INC. 
Copyright• 1£ACI & CO. , lllC. 
All rights reserved. 
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CLllllCAL PtlW\'ICOUIGT 

!!]\ Eff11:Y: PEPCID ls • •'*'Pttltlve \nhlbltor of 

• H -nce,tors. 
I 

The 

cllntc.11.v 1..,,.unt pNMllilC'ologtc •cttwlty of 

PEPCID ts ll\llllbltlon Of gutrlc SKl'9tlon. lotll 

the •cld concentr&tlon •nd wo1111111 of g&strlc 

secretion •ni supp ... ssld by PEPCID, 11 lllbile 

ch&ft9es In pepsin secretion •re propcirt.ion.1 ~,, 

4 volw. outJK1t. 

tn botll nonMI voluntHrs And hypersec,..tors. 

l'tPClD inhibited bu•l, 
I 1 nocturul ' And 

.... 
cli.Ytl• g&strlc secretlon,

1
'' .s Mell u 

secretion sthnul•ted by • ~•~11&~ 1J 1&l11111i1, "'"' .. pent.g&strin4
'

1
'

1 .... 
A fur or&l &chi nl s tr•t Ion, the onset of the 

•ntisecretory effect occurred whhln one 

hou ••• ,1,1 r; the llllti- effect ""' 
dose~pendent, occurring vitMn one to three 

hou 1,4,1 rs. Dur•tlon of inhibition of 

secretion WU ID to 12 hou •• ., rs. Af tM 

intr1venous 1elnlstr1t\c111, the NXllUll effect ""' 

•cMtvtcl 11\tMn JO •lnutts. 1 Single oral 

~ 
doses of 20 •nd «> 1111 htlllbltld b&s•l, nocturnal 

1cid secret\OC1 In &11 subjects; ••n g.astrlc 1ctd 

secretion .,., lnlllbltld by 861 •nd 941. 

respecthely, for • period of •t ltut 10 

• 
hours. Sl•il•r doses ghen In the t1'11>rnlng 
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PiPCID• 
(fMDtldhWJ, fllSD) 

CLllllCAl PIWllACOLOGY (COftt'd) 
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supp"ssld food-sU•latld acid secretion tn a11 

subjects, wltll •an suppression of 76~ and IMS, 

respectively, 3 to 5 hours after drug, •net of 2SS •nd 

30I, respectlvtly, I to 10 hours after drug; howver, 

In sCllllt subjects who rec:elvld the 20 111g dose, ti!. 

antlsecretory effect was dhslpittd earlier, wltllln 

6-8 hours.• 11\er~ tCU no C111L1latlve effect with 

10 doses. Tt.1 nocturnal 

lntr•g.astrlc pH was ralsld by evening doses of 20 •nd 

40 11111 of P£PCID to lllHll values of 5.0 and 6.4, 

• 11 respectively. ' When fltPCIO was given In 

the 11111rnl119, the ~rul dlytl• lnterdlgest\vt pH at 3 

•nd 8 hollrs •ft•r 20 or 40 1119 of PEPCID was r•bld to 

lbout s.o .• , 11 

Fasting or postpral\Cllal SIMll g.astrln levels Ny be 

slightly elevatld during periods of drug 

anti secretory effect, 12
' 1 8 

and with chronic 

therapy, an Increase In gastric bacterial flora 11111 
:i.• 

Gutric ..,tying and exocrine occur. 

pancre;atic function are not affected !Ir PEPCID. 11 

J. L t. .!&f P~;t.QUl[J\ 2222 .. -.e .. -.z ..... -11.• •••. __ z .. _A~--.t .. zs.- .... a:;... - _ 

9. Ryan Study Illa. t 
ltt. 11. o .... 
ltt. Yll. F. 1. a. II. 

10. Ryan Study Illa. 1 
ltt. u. o .... 
ltt. VII. f, f. a. tt. 

11. Sllitll Stucl1 No. 51 
ti. ti. D. 4. 
ttt. YU. f, 1. a. ti. 

IZ. Zinny Study No. 1 
IU. Jl. D. 4. 
It• YU. F. 1. a. t. 

13. S.I tll Study Illa. Z 
It• II. D. 4. 
It• YU. F. 1. a. ". 

14. C.ttau Stlld,y No. lZ 
It. 11. D. 4. 
It. YU. F. I. a. tit. 

15. Redinger stuc11111a. 61 
It. lt. D. 4. 
It. YU. F. 1. a. Ill. 

vvvv.., 

Yo!, 1.1, p. It 
Yol, 1.32, p. 1119 

Vol.1.1,p •• 
Vol, 1.32, p. 1741 

Yol. 1.1, p. II 
Yol. 1.33, p. 1915 

Vol. 1.1, p. 91 
Yo!. 1.30, p. 1050 

Vol. 1. 1, p • ., 
Yol. 1.31, p. 1511 

Vol. I. 1, p. 9l 
Vol. 1.33, p, 2IOI 

Yol. 1.1,p.fl 
Yo1. 1.33, p. 21131 

~. 
~ 

" 

I 

J 
J 

~ 
I 

.. 

J 
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P£PC10 

(Fi!IDtldlne, "50) 

otl!tr •ff.cu: S)'SU.lc phaniacologlc •f fKtS of 

PEPCIO In tile CMS, c:.&rdlov•scu1•r, resplrnory or 

endocrine syst.s biv• not bffn found to 

!Ute.1•,22,:u S.NI pro1tctln 1•vt1S do 

not rise •fter lntr•v•nous bolus dos•s of 20 11111 

PEPCID
1

' •nd no Ht lwroge11lc effe:ts hive bffn · 

detKtfd. ll,l• 

Plltl'llllcoklnetlcs 

PfPCID Is lncaq>1etely Absorbed. 
1
'•

21 
Tiit 

bl0tvtl1.t»lllty of or&1 doses Is 40-451. 11 

Bi0tv•ll4blllty 1114)' be slightly lncre4Sld by fOOd, or 

sll{!~1t1y decre•sld b)' tnttclds; 20 llollever, tllese 

11ffects •re of no cl\nic:.&l consequenc.. PEPCID 

flrst..pus 

After or•l doses, PHlt pl1S1111 level's occur In 1-3 

Pia.I levtls After 

1111ltlpl1 doses •re sl•ll&r to t110s1 &fttr sl119le 

Ftftffn to 20S ~f PEPCID In 

pltSlll Is protein bound. 2
' PEPCIO ll4s IA 

11iml11ttlon ulf-1\fe of 

...... 11,22,21 
'""'"' 
ren&l 

PUCIO 

routes.11,21 Renal 

ml/min., 

t
. .17,42~-lJ; excre 1on. 

•t40o1lc: 

clur.ct ts 

scm 

2.5-3.S 

(30-JSS) 

tubular 

/ 

a a a s z z zs: a ea s a : s a. = L 
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16. Sllrlvuuv• Stlld)' No. 31 
It. 11. O. 4. Vol. 1. 1, p. 91 
lt.. VII. F. 1. &. \ti. Vol. 1.33, p. 2193 

11. Willi.- Study No. 42 
It. 11. D. 3. Yo1. 1.1, p. 52 
Item V. "· 12. Vol. 1.22, p. 259 

18. Jensen Study NO. 6 
It. 11. D. 4. Vol. 1.1. p. 127 I 

I 

It.Vil. F. l. &. UI. Vol. t .38, p. 4021 I 

19. Col!tn Study No. 41 
l ., 

It. 11. D. 4. Vol. 1.1, p. 129 
ltlll Vil. F. 2. a. Ill. Vol. 1.38. p. 4136 

20. Unn Stucly No. 47 
ltlll 11. D. 3. Vol. 1.1. p. 76 
It• V. "· 24. Vol. 1.25, p. 1316 

21. Rownsc:h Study No. 40 
It• 11. D. 3. Vol. 1.1, p. 64 
It• v. "· 19. Vol. 1.23, p. 176 . 

22. Zlnll)' Study No. 1 
ltlll JI. D. 3. Vol. 1.1, p. 67 
It. V. "· 20. Vol. 1.24, p. 843 

23. DI Scl!tpper S tucly No. l 48 
It• 11. D. 3. Vol. 1.1,p.54 
It• V. "· 15. Vol. 1.22, p. 388 

24. Lin "50RL Study 
It• ll. D. 3. Vol. 1.1, p. 72 
It.I v. "· 21. Vol. 1.24, p. 959 

25. Willi .. Study No. 48 I 
It• u. o. 3. Vol. 1. 1, p. 70 r--
It• Y. "· 25. Vol. I .25, p. 1400 I 
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• PEPClD 
- 5 -

(f.otldlnt, "50) 

Pll#l'lllCOltlnetlq (cont'd) 

Twt1ty-flve to 30I of 111 or1l close •nd 65-70I of 

111 I 11tr1venous dose •re recovered I 11 the ur IM 

nd 2e,2' u ul\Ctl.lltged COlllpOll • The only 

•Ubol lte Identified In 11111 Is the 

S~•lde. 2 • There Is • close rel•tlonshlp 

betNlell crt1tlnlne cl11r111ce v1lues •nd the 

eli•l111tlon hllf-llfe of PUCID. 2 ••
20 Jn 

p1tlents vitll severe rtllll l11sufflcl111ey, t .e., 

cre1tlnlne cle1r1nc1 Tess thlll 10 llllllfll., 

hours Ind 1djustment of dosing lnterv1ls NY be 

necesury
2

• (Sff PRECAUTIONS, DOSAGE AND 

ADMiNISTAATION). ln elderly p1tlents, there •re 

no cllnlully slgnlfle111t 1ge-rel1ted ch•nges In 

20 the pMl"lllcoklnetlcs of PEPCIO. 

2'. Willi.ms Study No. 42 
Item 11. D. 3. 
Item V. "· 12. 

27. Rownsch Study No. 40 
Item 11. D. 3. 
Item V. "· 19. 

28. Y-..M Y-.nouchl Stucl,y 
Item II. O. 3. 
Item V. "·I 

29. Abr1"- Study No. 404 
ltm 11. o. 3. 
Item Y. M. 11 

30. iwt In Study lllo. 744 
ltn n. o. 3. 
It• Y. M. 16 

---·-·-·--
D0006 

Vol. 1.1, p. 5Z 
Vol. 1.22, p. 2!i9 

Vol. 1. 1, p. 64 
Vol. 1.23, p. 176 

Vol. 
'·'· p. 6JI Vol. 1.22, p. i!ll 

Vftl. 1.1, p. ~ 
Yol. 1.23, p. 639 

r Vol. 1.1, p. 71 ' 
Vol. 1.23, II· •SO· 
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Ulnlc.&1 Studl!l 

~~.at 

111 ~ u.s. •1tlcenwr. doub1w11nd 1t~• 1 In 

outp.:.tlenu wltll endoscoplu11y confhwct duodeMI 

"leer, PEPClD thrsa M «I 'Ill h.s. IMS ~red to 

pl•ctbo. As sllolfn In the Ubl• below, IDSt PAtltnU; 

t1'9ated with PEPClD wtrt hultd by Wffk 4. 

OUtpatlents with enitoscoplc.&11y confll"llll".i healed 
ulcers 

WHk 2 
WHk 4 

PfPClD 
«I 'Ill h.s. 

(II • 89) 

Pl1ceb0 
h.s. 

(II • 97) 

17 s 
31 s 

• statlstlc:.lly slgnlflc.ntly different tti.n 
placebo (p < O.OOl) 

Patients not ht1led by WHk 4 .,.,.. continued In the 
11"1tielf,U of 

study. By Wffk 8. tlltAllff1f119 ~V.s 831 for 1>1tlents 

on therapy with PEPCID varsus 45S for Pit lenu on 
i~.l,;ll.c-C 

placebo. The ..... Of ulcer ht11lng with PEPCID IMS 

..,,~ 
signlfluntly hlglltr t~n,11•ceb0 •t ••ell ti• point based 

on proportion of •ndoscoplc.&11)' confll'llld lltaled ulcars. 

In this st~. ti• to relief of dlytl• Incl nocturnal 

1>1ln was slgnHluntly shorter for 1>1tltnts on PEPClO tti.n 

for 1>1tlents on placebo; 1>1tlents on PEPClD 11so took lass . 

31. u.s. llllltlc:ent.r Trl•I 
"· P11Cebo Acu1tl l'tl&se 
Ii• 11. D. 4. 
ltm VU. F. 2. 1. I. 

antacid thin tht 1>1tlents on pl•csbo~ b11t 1'AIL d1~Y~1tc~ 

~~~ htt" eJit1tdl';I' fl.t~ft.i:JIVI, 

Vol. I.I. p. • 
Vol. 1.35. p. 2922 

/ 
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• PEPCID 

(F.-it I dine, "50) 

Cllnlgl Studln 

Ouode111l Ulctr 

ln ~ U.S. malttc:enur, double-bl Ind stud? 1 In 

ulcer, PEP,10 1tv1• 11 40 119 h.s. IMS COll!Plred to 

pl1ctbo. As ,,IOWll In the wt>lt btlow, 111>1t patltnts 

tr11ttd with PEPCID wre hlilld by WHk 4. 

1'Jutpatl1nts with 1ndoscopla11, conflnnecl he•lecl 
1Jlcers 

Welk 2 
Welk 4 

PEPCIO 
40 119 h.s. 

, •• 89) 

Pl•cebO 
h.s. 

(II • 97) 

17 s 
31 s 

• stitlstl~lly slgnlflantly dlff1r1nt thin 
pl•C41bo (p < 0.001) 

P1tl1nts not hl•ltd by WHk 4 wre continued In the 

'"&JIUl{.U. D f 
study. By Welk a, thll\111•1\ng ...... v.s 831 for j)itients 

on thlripy with PEPCID versus 4SS for patltnts on 

pl1ctbo. ; u:, "' ........ Thi MU. of ulcer hl•llnt with PEPCID IMS 

,.,,~ 
slgnlflantly higher t~.,.11l•ceb0 •t ••ch ti .. point .,.std 

on proportion of lndoscopla11y conflnnecl lll•led ulcers. 

In tllls study, u .. to ntlltf of d.lytl• Md nocturMl 

111ln was slgnlfluntly shorter for patltnts on PEPClD ~ 

for 111tl1nts on pl•ctbo; 111tl1nts on PEPCID •lso took less 
• 

31. U.S. llultlce~ter Trl•I 
vs. '11Cebo Acute Phase 
It. II. 0. 4. 
It. Vtl. F. 2. •· L 

111Ucld thU tlll p1tl1nts on pl•cebo, b11 t -<A- e<1.fkYe.1tc.c 

~ 'l, ft.l~ c 1;,,,JR,';I' fll,t.~ai';/ IV/' 

Yol. 1.1, p. • 
Yol. 1.35, p. 2922 

/ 
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-
• PEPClD 

(F.-ttdtne, "50) 

l.O!!Q-T1n1 Ml\nunanct Truwnt of Duod!nal 

Tilt tff\ucy of I do11191 1'19\•n of P£PCIO, zo 

q 11.s. \n the prtv!flt\on of duodenal ulcer 

recurrenct v.s CClllPlr'ft to Pl•ctbo 11.s. tn 1 

U.S. doublt4>1'nd, 1111ltlc1nt1r stud182 of 

patlent.s wltll tndosi:oplcally conflrwd lle1lecl 

duodtnll ulcers. Following 6 llD!ltlls of tlltrapy, 

PEPCID vu s\gntflun.tly •rt tffec:t\vt 

(p < O.OIJ tMll pl1clbo In prew•ntlng ulcer 

recur1111ca. Of the 49 patients who ~lttecl up 

to 24 Wftks of therapy whll Pfl'CID 20 1111 11.s., 

recurrellet, u ~llrtd to 551 of 62 patients on 

.,..,. 

32. U.S. lllUlt\centtr Trial 
u. Placebo 
i.&\nttlllllC! Pfl.lst 
!'- n. o. 4. 
1• .... ·~u. F. 2. 1. 1. 

00008 

Vol. 1.1, p. IOI 
Vol. l.35, p. 2923 

/ 

l 
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Glstrlc Ulur 

PEl'ClD• 
(F.otldlne, l'ISO) 

-. -
In u lntel'llltlou1 doub11~1lnd •ltlc:enter, 

study
11 

In patl111ts vltll •ndoscoplully 

confl rwd ae•1t1 lie•! 11 gastric ulcers, PEPClO, 

40 1111 11.s., vas ~ 1ld to placebo 11.s. As 

;" ~ i df llte-
111 us tr&ted In the Ubl• below, the ,..... of 

ulcer healing vltlt PEPCID lf&S st&tlstlu11, 

ltlffks to • llffks of tller1PY, b&sed on proportion 

of •ndoscoplully ccnfll"lllld he•led ulcers. 

W..lt 4 
Week 6 
WHk 8 

P•tlents vltll endoscoplc:.lly 
confll'llld healed ulcers 

PEPClD Placebo 
40 1111 11.s. 11.s. 
(N • 149) (N • 145) 

•47 s 31 s 
'"65 s 46 s 
USO S 54 s 

• st&tlstlully significantly different than 
pl•cebo <P < o.n1J 

In this study, reH•f of diytl• &nd nlgllttl• 

pa\11 V&S quicker for patients on therapy vltll 

slgnlfiuntly less fr.quen\ly tlwl the p.1tlents 

on pl&ctbo, bvt .ff..t. J.,'..fftY?H.CC l4J .t ~ ,,,,, 1:­

c ~n•c ... ~~ nttx 11-1 n., .fv ' 

··--··-- -- ·-· ·--·--·- ....... __ _ 

33. lnt.rn.ation.1 "'ltic:enter 
Trl•l •s. Pl.icebo 
IU. '11. D. 4. 
Item ~U. F. 2. &. H. 

Vol. 1.1, p. 117 
Vol. 1.37,. p. 3615 

--- --- .I. 

I 
I 

" , 

/ 
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PEPCIO• 
(F..,tldlne, "501 

-. -
GUtrlc Ulcer 

In .n lnttr111tlonA1 doublt~llnd 111ltlcenttr, 

study
11 

In PltlMts vltll tndoscoplea11y 

conflrwd HUtl h11t11 pstrlc u1ctrs, PEPCIO, 

40 111g h.s., v.s ~rid to pl•cebo h.s. As 

;11,, ;t/tA~ 
lllustrt\ttd In tllt Ublt belOlf, tllt ,..... of 

ulctr ~lint vltll PEPCIO v.s sutlstlea11y 

slgnlfluntly dlff•rtnt tlwl pl1ctbo, 1fttr c 

-ks to 8 llltks of t11tr1py, blsed on proportion 

of 1ndoscople11ly confhwd llt•ltd ulcers. 

Wffk • 
Wffk 6 
Wttk 8 

P&tl.nts vlth tndoscopleally 
conflrwd ht&led u1ctrs 

PEPCID Pl.actbo 
40 119 h.s. h.s. 
(N • let) (N • 1C5) 

•CJ I 31 I 
*65 I "461 
-ao I ~I 

• sutlstleally slgnlfle1ntly dlfftrent tll.n 
p11ctbo (p < 0.01) 

In this study, relief of uytl• &nd nlghttl• 

p.aln w.s qulcktr fOlf' P1tl1nts on tlltr.,,y wltll 

PEPCID tl'tin for pat l.nt:,; on p 1&Ctbo; p.at ltnU Oft 

thtnpy with PEPClU 1lso took ut&clds 

slgnifiuntly less ff'9CllW!lt1Y thin tllt P1tl1nts 

on p11ctbo1 b.rt' .t(.L ef.,'.fftr-t1tte w ~ ~ lf,111:" 

c 'nrc ~tl111t!x 1t1 n,, .fv I . 

$ ' •• J 
·--------··- .. -----·- .. ----· 

33. lnttnlltion&l Nultlcenttr 
Trl1l ws. Pl•cebo 
lt. u. o. 4. 
lt. VII. F. 2. 1. II. 

VOL 1.1, p. 117 
Vol. 1.31, p. 3615 

J 

I 

I 

1 
I 
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".'21. :, '"!'•!'L.A ... l.JLJJ.d!Ad!CJM&JJS&!SzSJ&SZ id·' 
• -·-PIPCll 

(P-.tldl ... RSO) 

,,S!,OIOl!ct! !fmntsrttoa COndl llO!!• LIJu 

Jt.IJ.I twr=11•1son svndra!t.) .. ,,.,., '"~''''" 

la of patlt11U wltll 

patllologlctl ~rsecretory CCHldltlons sucll as 

Zolll~-llllson s,.n.i..-

nd1·mn1, l'fl'CID 1lg111f!ct11t1)' 

lnllll1ltlld ~strlc acid secretion w controlled 

usocltU4 s)ll9tcm. Doses ,,... zo.,. .~'·•• '6 

''° &:I q 611 •lnulnlld INHI tclcl s~\1911 

below 10 11114/111".; lnl\lal closes ,..,.. tltr•t.td to 

..SJustallftU wre MCH...., wltll ti• la -

~tlents. PUCID ..., wll · toter•ted •t U..se 
• 

lllgll close ltvols fOf' prolClftllld perloa lgrNwr 

tMn IZ -tlls) Md tlMro were no uses nportH 

of ~tla, lncre.ulld prol.ctln levels, or 

J.t • .i.tlstfl Stllll1 llO. I 
It• U. D. 4. 
ltm VII. P. z. a. llt. 

3$. ~ Stllll1 1111. 41 
ltm tt. D. 4. 
ltlli Vil. f. Z. a. llt. 

• 

Vol. I.I, p. IZJ 
Vol. I.JI, p. 4021 

VOi. I. I, p. 12' 
Vol. I.JI, p. 4136 

I 



-
P£PCID • 
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(f.-,t'd'ne, NSO) 

lllDlCATIONS NII USAGl 

P£PC10 h h1cHu\ed '": 

1. Trt1tlltnt of 1cute duodtn11 ulcer. .... , 
l'IDst ~tlents hell whMn 4 weks; there Is 

r.rtly rtHon to use P£PCID 1t fu11 dos1ge for 

101191r tllln 8 weks. 

2. Propl!Ylact'c use '" duoct.n11 ulcer 

dlse1se11
'
11 

3. Trt1tlllent of 1cute benign @tr'c 

llost ~tients he11 within I llleets. 

4. Tre1t111ent of p1t~ola1lc1l lwp1,c1cP1\e..,, 

CIAl'itiaAI , ..... Zo11l!!Q!!'..£111son 

Syndrome. 1111ltiple IAdlCPIAe 

•••• ll'IATH). ' 

/, 
' 

36. U.S • ...,1tlcenter Trl11 J 
vs. P11cebo 
Acute ~st 
lU. 11. D. 4 Yetl, 1.1, p. 96 
lt• VU. f. 2. 1. I. vc1. 1.~s. p. 2922 

37. lntern1tlo1111 llu1tlcenter 
Tr,11 ws. ltlnltldlne 
JU. 11. D. 4. Vol. 1.1, p. 102 
lU. Vil. f, 2. I. '· Vol. 1.36, p. 3213 

38. U.S. llultlcenter Trial 
vs. Pl1cebo ftllntenanc:e 

J ~ 
lU. 11. D. 4. Vol. 1.1, p. 108 
lt• VU. F. 2. a. t. V01. 1.35, p. 2923 

39. lnt1rnatl01111 llultlcenter 
Trt11 ws. Placebo 
lU. 11. D. 4. Vol. 1.1,p.113 
lU. Vil. f, 2. 1. t. Vol. 1.36, p. 3475 

40. lnter111tl01111 llultlcenttr 
Trl1t ws. Placebo 
It• 11. D. 4. Vol. 1.1,p.117 
ltent Vil. F. 2. a. ii. Vol. 1.37, p. 3615 

41. Y illllllOUcM llu 1 ti ctnte!' 
Trial vs. Gctfal'fllte 
It• 11. D. 4, Vol. 1.1, p. 123 
lttmvu. F. 2. 1. ii. Vo1. 1.37, p. 3174 

42. Jensen Study No. 6 
It• 11. D. 4. Vol. 1.1, p. 127 
Ital Yll. F. 2. a. HI. Vol. 1.38, p. 4028 

43. Collen Study No. 41 
Ital 11. D. 4. Vol. 1.1, p. 129 .... 
ltM Yll. F. 2. a. IH. Vo1. 1.38, p. 4136 
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- " --P£PC1D 
(F..,t\dlne, "50) 

CONTAAill>lCATlONS 

1typtrs111slt\vlty to any ~nt of tllls 

PRECAUTIONS 

S~\Cllllltl c response \o thertpy vi tll PEPC ID 

does not preclude the presence of ~strlc 

Patl111ts wltll severe RtnAl lnsufflcl•ncx 

l>Jshig Intervals NY need \o be prolonged In 

pAtl~nts 11rttll severe rtnAl lnsuffvclenc:y 

.Ccreatlnlne cl•aranc:e < 10 lllLl•ln) \o adjust 

for the longer eli•iutiOll llAlf-1 lfe of 

•• falllltldlnt. (set CLINICAL 

and DOSAGE AND AIJlllJN 1 STAATlON) • 

PHARMCOLOGY 

Hawver, no 

drug-related toxicity !las 1>9tn found wltll lllgh 

., 
plasm& concentratlOflS of f.-Gt\dlne. 

·-- ··-·----· 

·44. Abra"- Study No. -~ 
a .. 11. D. 3 •. 
Ital V. M. 17. 

45. Jensen Study No. 6 
It• 11. G. 4. 
Ii.I Vil. F. 2. a. Ill. 

00012 

Vol. 1.1, p. 51 
Vol. 1.23, p. 639 

Vol. 1.1, p. 121 
Vol. 1.38, p. «128 

... 

J 
.J 



- 12 -• P£11CID 
(f.-,ttdfM, "50) 

Druq 111t1r1etton1 

11111 dl'Uf Inter.actions hAve bffn ldentlned. 

Studies w\tll fo11111tldlne In .. ,., In .anfNl 

~ls,•• .and l!!. vttro• 1 hAve s!IC*ll 

no slgn\flc.ant f11terf1rence with 

tlle dlsposttlon of ~nets 111tt.b01ized by 

•tic 11fcros01111l en~s. 1.9., cytochl'CMI 

, 450 syst•. ~nets tested In NII II.ave 

•• •• lnch'decl w.2r~·1rl11, t~IHM, 

so ll I I II pllenytoln, dl;az~. • nopyr 111 

.and .antlpyrfne. '111 lndoc:y.anlne grHll •s 111 

index of •tic blood fl11111 .and/or hep.atlc drug 

extr.actlon his been listed .and no slgnlflc.ant 

so 
effects have been found. 

46. Prtc: \In I c.a I Plllnlllc:o I ogy 
lta 1, D. 2. 
Itel! IW. D. 2. (19) 

47. PrK!lnic1l Pll.annacology 
JU. 11 D. 2. 
It. IV D. 2. (20) 

48. ~.an Study No. 53 
ltell 11 D. 3. 
lt• vn. F. 1 • .a. Iv. 

49. WiltfilllS Study No. 41 
It. ll D. 3. 
lU. VII. F. 1. •· Iv. 

50. Willl.s Study No. 55 
tu. :1 ., 3. 
lU. Vil. F. 1 • .a. Iv • 

51. Zlnny Study No. SI 
IU. 11 D. 3. 
lU. VU. F. I. a. fv. 

52. Yft911111 Stud)• llO. 690 
ltat II O. 3. 
Iten YH. ~. I • .a. 1v. 

) 

' 

Vol. 1.1, p. 33 
Vol. 1.5, p. 1232 

J 

Vol. I.I, p. 33 
Vol. 1.5, p. 1257 

Vol. 1.1, p. 14 
Vol. 1.34, p. 2725 

Vol. 1.1, p. 82 
Vol. 1.34. p. 2375 

J ,, 
Vol. 1.1, p. 83 
Vol. 1.34, p. 2472 

Vol. 1.1, p. 81 
Vol. 1.33, p. 2284 

Vol. 1.1, p, 8D 
Vol. 1.33, p. 2201 

'· 

J 
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PEl'CID• 
(F-.tldl•, JllSD) 

- 13 -

C.rcht!!ll!ntsls. flluuQ!nnh. tw\,..nt of f!rtllltx 

111, I IDI """ st.udy
91 

In r1ts Md I 92 WHll ... 
study In alee given or1l doses of up to 200D 

c:.rclnogenlc potentl1l for PEPClD. 

F..,tldl• 111s nepth• In the •lcrobl1l .,ugen 

test ,,.., test) ushig S1l1111nel 11 txphi•rh11 1nd 

Escherlch\1 coll vltll or without rat Jtver en~ 

1cth1tion 1t conc1ntr1t Ions 111> to 10,DOO 

i.11tk 
In •lce.ir 1 •• 111Cg/pl~te. In 1.1 vho studies --

aicron '''"US Ind I Chl"Clll)SCllll 1 

aberration test• 
1

, m . hidence of 1 •ugenlc 

effect WIS observed. 

ln stuclles vi th r1ts given or1l doses•• of up 

to 2000 mg/kg/dly or Intravenous doses •• of up 

to 200 111!)/kg/~ Capproxi1111titly 2500 ind Z50 U•s 

the llllltiftllll recomMnded h11111n dose, respectively), 

fert i 11 ty illd reproduct h• perfomance wre not 

1fftteted. 

53. Preclinical ToxlcoloW 
lU. II. D. 2. 
ltl!I IV. D. 6. (3). 

54. Preclinical ToxlcoloW 
ltlm 11. 0. 2. 
ltlm IV. D. 6. (2). 

55. Prec:tlnlcal ToxlcoloW 
IU. II. D. 2. 
IU. IV. D. 5. (1). 

56. Preclinical ToxlcoloW 
ltlm II. D. 2. 
ltlll IY. D. 5. (12). 

57. Prec:tlnlt1l ToxlcoloW 
JU. II. D. 2. 
IU. IY. D. 5. (13). 

58. Prtctlnic.1 ToxlcoloW 
lta1 II. D. 2. 
It .. IV. D. 4. (II). 

59. Preclinical ToxlcoloW 
It .. 11. D. 2. 
It .. IV. O. 4. (12). 

00014 

Vol. 1. 1, p. 41 
Vol. I.It, p. 6510 

Yol. 1.1, p. 41 
Vol. 1.11, p. 6113 

Vol. l.1,p.40 
Vol. 1.11, p. 5111 

Vol. 1.1, p. 40 
VOi. 1.17, p. 5972 

Vol. 1.1, p. 40 
Yol. 1.17, p. 5985 

Vol. 1.1, p, 31 
Yol. 1.15, p. 4997 

Vol. 1. 1, p. 31 
Yol. I. 16, p. 5266 

J 
-~ 
I 
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l'EPClO 

(F.otldhw, "50) 

"-Productive studies perforwd In 

• eo,•1 
r1~s rlbblts ••••• It orat 

doses of up to 2000 ind 500 Ilg/kg/day, respectively 

(1PProXl1Mttly 2500 Ind 625 th•s tht llUI-

recomntndtd h11111n dose, respectively), w hive 

revt1ltd no evlcltnU of l1111>1lrtd ftrtl 11ty or hi,. 

to tht fetus dut to PEPClO. Thtre •re, however, no 

Bec1use 1ni11111 reproductive studies lrt not always 

prtdlctlvt of h11111n response, ·this drug should be 

ustd during pl'19n1ncy only If' c1tir1y ne1dtd. 

Nursing lllothtrs 

Studies performed In 11ct1tlng r1ts ti.vt sllCIMll that 

•• f..:>tldlne Is secreted 111 breut •llk. It Is 

~iot knoim whether th Is dl'Ull Is secrtt.ed In hllllll 

•\I k. a.uuse 1111\Y ci1'1191 art stertted In hllllll •fl k 

AllCI btcause of tht potential for serious ..tverse 

l'ffct1ons In 1111rslng infmu fra PEPCJD, • decision 

should be Wdt Olhtthtr to d\scontlnue nursl119 or 

dlsc:ontlllll* tN dl'Ull, tlkl119 lnw account tht 

laportlncl of tlw dNll to tht mother. 

60. PrteUnlcal Toxicology 
It• 11. D. 2. 
It. IV. D. 4. (1). 

61. Prec11nlca1 Toxicology 
It. 11. D. 2. 
It. IV. D. 4. (2). 

62. Prtellnlcal Toxicology 
Itta 11. D. 2. 
It. JV. D. 4. 15). 

63. Prec1\nlca1 Toxicology 
It. 11. D. 2. 
It. IV. D. 4. 16). 

64. Preclinical Toxicology 
It• II. O. 2. 
It .. IV. D. 2. (15). 

0001! 

vo1. 1. 1, p. 31 
Vol. 1.12, p. 4105 

Vol. 1.1, p. 38 
Vol. 1.13, p. 4144 

Vol. 1.1, p. 38 
Vol. 1.14. p. 4611 

Vol. 1.1,p.38 
Vol. 1. 15, p. 4753 

Vol. 1.1, p. 33 
Vol. 1.5, p. 1187 

' 

I 
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P!dl1trlc !IS..! 

S.ftty llld effect lwtntss In clltldrtn ,,.,,, not 

btttl tsUbl lshtd. 

Ust In Elderly P1tleny 

No doH9f ldjustMtnt Is required bu!d on 

191•• (SH CLINICAL PHARMCOLOGY, 

Phll'llWLcoklnetlcs). 

PEPCIO Is usully wll tol1r1t!d; most ldvtrst 

ructions ti.vt bffn •lld llld tr1nsl1nt. Tiit 

ldnrst re1cttons 1t stld bt low Mve bfflt 

reported durl119 clanestlc ind lnt1rn1tlonAl 

clinlc11 trl1ls In 2089 patients. In those · 

controlled ell11lcal tl'f1ls In wlllcll PEPCID ~ 

~red to pl~eebo, tllt 1"1111.all lncldtnct of 

ldverst experiences In the group which rec:elv9CI 

~2<1i., 
PEPCIO)r 'I> mg It bedt hnt,i. WIS s l•\1.ar to A tllt 

pl.aeebo group. No 1ntl1ndrogenlc or other 

Tiit followl119 ldv.~rse ruet Ions hive bffn 

h ,,_..,., ;,. JIU ye. ·" 
reported •• a 111\1 oJgrut• thin 'IS \a 

patients on tiler~ vith PEPCID in controlled 

.cllnle11 trl1ls, llld NY bt c:1us11ly ,..l•t!d to 

the drug: lltldicllt (4.2S), dizziness (1.'!S), 

constipation ().2S) •nd d\1rrht1 (1.2SJ. 

65. fllrtln Study No. 744 
It. II. O. 3. 
It.VII. F. I. 1. I. 

66. S.fety Sm&111ry 
It. II. O. 4. 
It. VII. C. 2. 

00016 

Vol. I.I, p. 71 
Vol. 1.31, p. 1221 

Vol. 1.1, p. 131 
Vol. 1.21, p. 211 
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PEPCtD• 

(F.-otld\ne, "50) 

ADVERSE llEACTUlllS (cont •d) 

- 16 -

other rMctlons ~ve beetl ntpOr\ed \n c1'n\ul trl•ls 

but occurred undtr clrc1111Suncts .mere • uus•t 

ret.tlonslllp could not bl esUbllslled. HoWver, In 

these r•rely reported events, tMt posslbl1ay unnot 

bl excluded. Therefore, these obstrv•tlOM •re 

listed to serve •s •ltrtlng lnfon111tlon to pllyslcl•ns. 

Body u • Ylol•: fper, utlltnl•, f•tlgut 

C.rdlov•scul•r: ,.lplut\ons 

~trolnttstln.1: MUSH, ¥Cllltlng, Bd«lllM1 

l!YJ!!rstnshhltx: orblul tdatll 

Nervous Sxstenll'sxchl•trlc: ,.restlltslu; psyclllc 

dlsturb•nces Including depression, •nxlety, dtcrtued 

1 lbldo; insa11111I•, sOlllllOlenc:e 

flushing 

SJl!Cl•l Senses: tinnitus, uste disorder 

00017 
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•• 
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OVEllDr.SAQ 

given .,.tttnts vtth .,.thologlu1 

llyptrsecretoiy conditions vlth no serious 

ldverse effects.• 7 
111 the event of 

supportive. UNbsorbtd 1111terl•1 should be 

l'llllOVed ff'Cll the pstrolntesttn.1 tr~. the 

.,.ttent should be 111nltorecl, •nd sul!POrttve 

tllerlJIY should be -.>loyed. 

The or•l lD of fMmtldlne In •le •nd 
10 

f111&le r•ts .ncs •Ice IMS gr6•ter tlWI 3000 

mg/leg ••• 

~Ml Ulcer 

H< aJ ,",..'I'. 
Ae11•1 Tlle!'p: The recc anded ldult or•l dos•ee 

fer 111-. 1111111., .. 1 11l1ar ts 40 1111 once • ,.)' 

•t bedtl•. Trot.Rt should be ghen for 4-1 

weks, but the dur•tlon of trutllltftt MY be 

shortened tf IW•llng un be docw.ntecl. 

llN11ng occurs within 4 weks in mst wses 41 

•1ll1H1 u'cu. 

' .. ~. - ._ - .. ; .. , .. _ ;, ~ . .: ,.: .. : ... -;.' --~ ...... : :.. ... -... - :. :... ............ ; ;., . 

61. Jensen Stud)' No. 6 
IW. U. O. 4. 
IU. YU. F. Z. 1. ltL 

68. Precllnlul Toxlco11191 
It• 11. D. Z. 
lt .. IY. A. 3. b. I. 

00018 

Yot. 1.1, 9. 121 
Vol. 1.31, p. 4028 

Vol. 1.J, p. 34 
Vol. 1.3, p. 31 

69. Dos.;e •nd Adlllln\str•tlClll 
S-iy 
It• 11. D. 4. 
lt• vu .•. z. 

Vol. 1.1, p. • 
Vol. 1.27, p. 32 
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ftllnt!114!!C! TlllPtrw: For tbl prnent Ion of 

recurrence ef ••1111111 ,, •• 
ru 1n41d Ott Or=·w ...... NiKID N 

'"411UoUld ""' a dost of 20 1111 ~ce ~ cla.y at 

bedtl•"i.f rt1e .. ,,1f1' '·"-· 

~ at bedtl•~ lr1a&11111t 1ll1Mlll ~• 9lve11 for 
• 

4 to I wets, ~{;.: 1:J..fl.f ~~•••11t 
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c;.stric Ulcer 

P£PC10'" 
(Fm>tldine, "50) 

- 8 -

In •n interNtiOMl double-blind rnultlcenter, 

stlldy
88 

In .,.tlents wltll endoscop!ully 

confl!Wd 1111'9 11111111 ~strlc ulcers, PEPCIO, 

40 trr .1.s., v.s c~red to ;>l•cebo h.s. As 

;1t<idl1t,e,. lllustr•ted In the table bt'low, the ,..y. ,f 

ulcer he•li119 wltll PEPCIO 111<1s s~tlstlc••ly 

ti9nificantly different t,..n pl•cltbo, •fter 4 

llffl:s to 8 _..i cf therapy, ~sect on proportion 

of endoscoplully confirmed heal~ ulcers. 

P•tlents with endoscopic.lly 
confirmed healed ulcers 

PEPCIO 
.tO 11111 h •. s. 
(N • 149) 

_e.l•ctbo 
h.s • 

(N • 145) 

31 s 
46 s 
54 s 

• st.tlstlc.lly sl9nlflc.ntly different t,..n 
pl•cebo (p < 0.01) 

In this study, relief of daytl• and nl9httl1111 

.,.in WLS qulclter for patients on tlM!rapy with 

FEPCIO t~ for .,.tlents on pl•c:ebo; .,.tlants .)II 

therapy wltll PEPCIO also took an~clds 

slgnifiuntly less frequently than tht .,.tlents 

on placebo, bv-t ..t(L d.1'.fftr-t1ttC ll.' ..t ~ J:,# f;' 

c 'n",, tcy 11'.!x. "'' n., ·fv t . 

I 

33. International lllllticenter 
Tri•I vs. Placebo 
Ital II. D. 4. 
It .. VII. F. 2. a. ii. 

00009 

Vol. 1.1, p. 117 
Vol. 1.37, p. 3615 
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• P£11CIO - ' -
(F-tldlnt, 1150) 

"•tl!ologlct! l!Xp!f'1K[!torx Conditions .1!.1,., 

la 1tudlt1u,n of .,.tlents with 

lolll119fr-Ell!sOt1 ••• ..,,,,1. 
C"d0 =rlpf ldtAX'I; PEPCIO sl9nlflctntly 

lnlllbltld llHtrlc •cld secr•tlon tnd cootrollld 

usoclttld s~tms. Doses ,,... 20 ... ~I.~. '6 

160 11g q Ill 1111lnulned btHI tcld secretion 

llelaw 10 llllqlllr.; lntiltl doses wr• tltrtttd to 

lllfll dos• l•vels for prolonged periods (gr••te,. 

tlltn 12 -tlls) tnd there were no usu reported 

of sni-stla, lncrustd prollctln lneh, o,. 

1-.iotence. 

I 

' 

34, Jensen Study No, I 
I~• II. 0, 4. 
It. VII. F. 2. ~. Ill. 

3!. Collen Study No. 41 
It• II. D. 4. 
It .. VII. F. 2. a. Ill. 

' 

Vol. I. I, p. 121 
Vol. I .lil, p. 4028 

Vol. I. I, p. 129 
Vol. I.la, p. 4136 

•r·---· 



PEPCID 
.. 

(Fo1111Dtidlne, "50) 

INDICATIONS NIO USAGE 

PEPCID is lndlutect In: 

J. TrHtment of •cute duoden.11 " cer. 1 •••• ' 

- JO -

Hott patients he•I within 4 lffieks; there Is 

r•rely rHson to use PEPClD at ful 1 dosage for 

longer t~n 8 weeks. 

2. Propllvlactlc use In duoden•l ulcer 

3. Trut.ment of acute benign wtrlc 

1 •0,4 J. !!.!£!!:. 

!\)st patients he•l within 3 week<. 

Cfill'tiUeas (1 "'. Zol11"9!r-Ellison 

SYndrGllJll! I • 1 t tpl I IAi!!!i!!! ...... allrn•"). 

I 

00011 

36. U.S. Multlcenter Tri•! 
vs. Pl•cebo 
Acute P~se 
lttin II. D. 4 

Vol. 
'·'· p. 96 lt1111 Vll. F. 2. a. I. Vol. 1.35, p. 2922 

37. lnternation.11 Multicenter 
Trial vs. Ranltldine 
It• ll. o. 4. Vol. 1.1, p. 102 lt.M VII. F. 2. •· I. Vol. 1.36, p. 3283 

38. U.S. fllultlce~t~r Trl•l 
vs. Pl•cebo llilnt111•nca 
Phase 
It• II. l>. ii. Vol. 1.1, p. 108 It .. VII. F. 2. a. I. Vo1. I .35, p. 2923 

Jt. lnt1rnatlon.11 fllultlcenter 
Trial vs. Placebo 
It• II. 0. 4. Vol. 

'. '' p. 113 It111 VII. F. 2. a. I. Vol. I .36, p. 3475 
40. International Multlcenter 

Trial vs. Placebo 
It1111 II. D. 4. Vol. 

'·'· p. 117 Item Vll. F. 2. a. ti. Vol. 1.37, p. 3615 

41. Y.nanouchl Multlcenter 
Trial vs. Gtf•r111te 
Item II. O. 4. Vol. 1. i, p. 123 Item VI1. F. 2. a. H. Vol. 1.37' p. 3774 

42. Jensen Stlldy No. 6 
Itan II. D. 4. Vol. 1.1, p. 127 Item VII. F. 2. a. llL Vol. 1.38, p. 4028 

43. Cohan Stlldy No. 41 
It""' U. D. 4. Vol. '· 1, p. 129 Itan VII. F. 2. a. It;, Vol. 1.38, p. 4136 
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PEPCIO 

(Fnitldlne, "50} 

CONT RAllllO I CA Tl OfllS 

Hypersensitivity to .any c~c>nent of this 

lllldlc.at Ion. 

PRECAUTIONS 

Gltner.al 

S~te1111tlc response to ther.apy with PEPCIO 

does not preclude the pn1s1nce of g.astric 

1111 I I gn.ancy. 

P.atlents with Slwent A9n.al Insufficiency 

Dosing lnterw.als ~ Mtd to bl prolonged In 

p.atients with sewere ren.al insufficiency 

.fcreatinine cle.ar.a11ce < 10 mll•ln) to .adjust 

for the longer eli•ln.ation h.alf-life of 

f.itidlne. •• (See CLINICAL PHARMACOLOGY 

•ild DOSAGE AHO AOMINISTRATION). However, no 

drug-rellted toxicity II.as been found 111lth high 

•• pla511.a concentr.atlons of fM!Dtldlne. 

I 

--.. -

44. Ab~ahn Study No. ·404 
1t1111 n. o. 3. · 
Item V. M. 17. 

45. Jensen Study No. 6 
It.I II. 0. 4. 
It.I VII. F. 2. a. Ill. 

OOOll 

Vol. 1. I, p. 58 
Vol. 1.23, p, 639 

Vol. 1. I, p. 127 
Vol. 1.38, p. 4028 
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f PEPC1D,. 
(FMIOtldlne, "50) 

Drug lnter•ctlons 

- 12 -

No drug lnter&ctlons have been ldentlf\ld. 

Studies Nlth f.notldine In 1111n, In animal 

lllDde 1 s, 
4 

• aild .!! !!!!::!! 4 1 have sholm 

no significant Interference N\th the 

di spos It Ion of C011'1Qunds meubo 1i zed by the 

hePitlc 111lcros01111l en~s. e.g., cytochl"Olllt 

P45D syst•. C011'1Qunds tested In 1111n have 

•• 41 
Included 11arfarln, theophylllne. 

so • 11 12 
phenytoln, diazepam, •inopyrlne 

12 
&nd antlpyrlne. lndllcyanlne grffn '" an 

indea of hePitlc blood flw .1ncl/or hepatic drug 

extraction has been tested and no significant 

so 
eff1ets h•ve been found. 

- .. 

46. Precllnlcal Phan111cology 
It• U D. 2. 
It• lY. D. 2. (19) 

47. Prtellnical Pha,,....eolO!ll' 
Itaw 11 D. 2. 
It• IY D. 2. (20) 

48. Ry&n Study No. 53 
Illa! 11 D. 3. 
It• Yll. F. 1. a. Iv. 

49. Wlllhms Study No. 48 
11- 11 D. 3. 
ll• YU. F. 1. &. Iv. 

SD. WI 11 iilllS S~u~ No. 55 
11- 11 D. 3. 
lt .. Vil. F. 1. a. Iv. 

51. Zlnny Study No. 58 
11- 11 D. 3. 
ltelll Vll. F. 1. a. Iv. 

52. l.anjpln Study No. 690 
ltn 11 D. 3. 
ltan vu. I'. 1. a. 1v. 

00013 

Vol. 1. 1, p. 33 
Vol. 1.5, p. 1232 

Vol. 1.1,p.33 
Vol. 1.5, p. 1257 

Yol. 1.1,p.84 
Vol. 1.34, p. 2725 

Yol. 1.1,p.82 
Yol. 1.34, p. 2375 

Vol. 1.1, ?· 83 
Vol. 1.34, p. 2472 

Yol. 1.1, p. 81 
Vol. 1.33, p. 22M 

Vol. 1.1,p.80 
Vol. 1.33, p. 2201 
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- 13 -

(Fo111111tidine, l'ISO) 

C.rc 1 l!OQ!nes Is, l'lut•!l!Ms Is, l!!p! 1 rnwnt of F•rt 111 ty 

ln a 106 lilffk stuc1y'• In rats •nd a 92 welt 

, .. 
study In 111lce given oral doses of up to 2000 

mg/kg/«U,y (~roximttely 2500 times the 111a11lnn 

recannended h1111an dose), there w.is no ev I dence of 

carcinogenic potential for PEPCID. 

Fo1111>tldlne w.ts negative In the 111icroblal 1111tagen 

test <•s ttlst) using Sal1110nella hphl1111rl111 and 

Escherlcllla !:2ll with or 111ithout rat I Iver e!IZ)ml 

activation •t concentrations up to 10,000 

mcg/plate. ' ' In .!!! !i!2 studies In 
t.Wtk 

111icex • 

alcronucleus test'• ar.d • chnnosanal 

aberration test' 
7

, no. evidence of a 1111tagenlc 

effect w.tS observed. 

In studies with rats givtn oral doses•• of i.:p 

to 2000 mg/kg/day or intravenous doses 11 af up 

the lllU I- recamnenc1ec2 hUNn dose, respe.:t ive ly), 

fert,lity and reproduct1ve performance were not 

a ff acted. 

I 

00014 

Sl. Preclinical Toxicology 
Itel 11. 0. 2. 
It .. IV. 0. 6. (3), 

54. Preclinical Toxlcolr.igy 
li.t II. O. 2. 
ltmn IV. 0. 6. (2). 

55. Preclinical Toxicology 
It• II. O. 2. 
It-. IV. O. 5. (I). 

56. Preclinical Toiiicology 
It• IL 0. 2. 
ltein IV. O. 5. (12), 

57. Preclinical Toxicology 
It• ii. O. 2. 
lt& IV. O. 5. (13). 

sa. Preclinical Toxicology 
ttan II. D. 2. 
lt11111 IV. D. 4. (11). 

59. Preclinical Toxicology 
It• 11. 0. 2. 
Item IV. O. 4. (12). 

Vol. 1.1, p. 41 
Vol. 1.19, ?· 6510 

Vol. 1.1,p.41 
Vol. 1.18, p. 6113 

Vol. I. I, p. 40 
Vol. I. 17, p. 5817 

Vol. I. J, p. 40 
Vol. 1.17, p. 5972 

Vol. 1.1, p. 40 
Vol. 1.17, p. 5985 

Vol. 1.1,p.37 
Vol, 1.15, p. 4997 

Vol. I. I, p. 38 
Vol. 1.16, p. 5266 
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(F...,tidlne, "50) 

Prun•nq 

Preon.ney C. tegory ..! 

R•productlv• studl•s ~ve been perf onned In 

r•ts eo,e1 •a, •a. •nd ru.blts •t or•l 

doses of up to 2000 •Rd 500 lllg/kg/c:t.ay, respactlv•ly 

(..,,,rox imat•ly ZSOD •nd 625 t lmits the mu 11111111 

recanmended h11111n dost, respect! ve 1 y), •nd hne 

rtvNled no •vidtnct of ill\Nlr.ct fertl llty or ~nn 

to the fetus due to PEP!:ID. Tl1•re •re, howver, no 

.iJtqu•te or 11111-controlled studies in pregn.nt 

Wllltn. 

Btc•Ht •nlmal reproductive studies •re not •lw.ays 

pl'fflctlv" of h11111n response, this drug $hould bt 

used aurlng pregn•nC'/ only if clNrly netdec:I. 

Nursina Motile~ 

Studies jlerfonned in l•ct.tlng r•ts ~Vt shown t~t 

... f~i I dint Is secreted In bre•st. •Ilk. It Is 

not known whether this drug Is secreted in h1-n 

•ilk. ~use Nny drugs •re secreted in hllllln 11ilk 

w tee.use of the potenti•I for serious •dvtrse 

re•ctlons In nursing lnf~ts from PEPCIO, • decision 

should bt llli'dt whether to discontinue nursing or 

discontinue the drug, uklng Into •ccount the 

i111part.nce of the drug to the mthtr. 

1 

-.. 

-- ...... . .... . ~ . 
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60. Precl\nial Toxicology 
It• II. D. 2. Vol. I.I, p. 37 
Item IV. 0. 4. (1). Vol. I. 12, p. "°' 

61. Precllnlc•l Toxicology 
Jtiam II. D. 2. Vol. 1.1, p. 38 
lU. IV. D. 4. (2). Vol. 1.13, p. 4144 

62. Prtcllnlc.1 Toxicology 
It• II. D. 2. Yol. 1.1,p.38 It .. IY. D. 4. (5). Vol. I. 14, p. 4671 

63. Precllnlal Toxicology 
It-. 11. D. 2. Vol • 1.1, p. 38 It .. IV. P. 4. (6). Vol. I. IS, p. 4753 

64. Precllnic:.1 Toxicology 
It• II. D. 2. 
Item IY. D. 2. (IS). 

Vol. I. I, p. 33 
Vol. 1.5, p. 1187 
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(F..,tldlne, "50) 

S.ftty w effect\veness In children have not 

been HUblished. 

Use In Elderly Patients 

No dosage adjust.•~·11t Is required based on 

•• age (see CLINICAL PllARMCOLOG'I'. 

Pllal"llllcoklnetics). 

PEPCID Is usually wll toler•ted; mst adverse 

ructions have been mild and transient. The 

adverse reactions listed below have been 

r9p0rted during dallestlc and International 

clinical trials in 2089 patients. In tl10se · 

controlled cl lnlcal trials In Nlllch PEPCID was 

cmpared to placebo, the 1r1Nl1 Incidence of 

adverse experiences In the group which received 

d\3{'1',,, 
PEPCID)r .0 11111 at bedtime,. wu sl111lar to A the 

placebo group. No ant I androgen I c or other 

The fo1low\ng adverse rNCtions have been 

h -<Oct.Ir" i111 JIU Y-t!. o~ 
reported .. I rate O~ll'Htw than IS ~ 

patients on therapy itith PEPCID In controlled 

the drug: •lffdaclle (4.2SJ, dizziness (I.IS), 

constipation (1.21) and diarrhea (1.3). 

I 

-., 

65. "-rtln Study No. 74-t 
It• II. D. 3. 
It• VII. F. 1. a. I. 

66. S.fety Sllll!llry 
It• II. D. 4. 
It• VII. C. 2. 

000\f) 

Vol. 1.1, p. 78 
Vol. 1.31, p. 1228 

Vol. ;.1, p. 131 
Vol. 1.27, p. 218 

·1 

j 
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(FMll>lldine, !ISO) 

ADVERSE REACTIONS (CO/It'd) 

Other re.actions h.ave been reported In clinic.al trl.als 

but occuned under circ11RSt.anc:es where • :.us.al 

rel.atlonship could not be est.abllshed. Hawver, In 

these r.arel~ ~eported events, th.at possibility c.annot 

be excluded. Therefore, these observ.atlons •re 

listed to serve .as .alertlll!! lnfo11111tlon to physlcl.ans. 

!!oc!y u a Whole: fever, ;~thenl.a, f.atlgue 

C.rdlov•scul.ar: p.alplt.atlons 

Gutrolntestln.al: n.ausu, vcait Ing, •bdomin.al 

dlsCCllllfort, .ancrexl.a, dry lll:Mltll 

Hypersensitivity: orbit.al edelai 

fllusculoskelet.al: 11111sculoskelet.al p.aln, arthr•lgi1 

Nervous SYstelll/Psychl.atrlc: p.aresthesl.as; psychic 

dlsturb.ances lncludlnQ ~ression, anxiety, decre.ase.s 

libido; lnsomnl•, SOllllOlence 

Resplrftory: bronchosp.a• 

~: .alopeci.a, acne, prurltus, r1sh, dry skin, 

flushing 

Specl1l Senses: tinnitus, t.aste disorder 

I 
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(F..itldine, "50) 

OVEAIJOSAGE 

overdosage. Doses of up to 640 mg/day have been 

given .,.uents with pathologic.al 

hypersecretory conditions vlth no serious 

adverse effects.• 1 
In th~ event of 

overdosage, treallllent should be SY""tomat le and 

support he. Unabsorbed 1Nterlal should be 

IWDYed fnJI the gastrointestinal tract, the 

patlr1t should be 1111111ltorecl, and supportive 

tllerapy should be -.,loyed. 

The oral LD
10 

of f..,tldine In male and 

fMil le rats and 111ice loliS great~r th.In 3000 

_,., .. 
...,., ~11. 

Duodenal Ulcer 
Hc;A.11",,._'I. 

,.,.,,, lltffie·: The AC anded adult oral dos•cie 

at bedtl•. Treat.ent should be given for 4-8 

shortened If ho,a, Ing can be doc11N1nted. 

HNllr.i occ•;r"S vlthfn 4 weks in 111>st c:.ases -.f 

..._ .... 1 ulce=. 

·--· I 

67. Jensen Study No. 6 
Item 11. 0. 4. 
It• VII. F. 2. a. Ill. 

68. Pr~clinlcal Toxicology 
It• 11. O. 2. 
It• :v. A. 3. b. I. 

ll0018 

Vol. 1.1, p. 127 
Vol. 1.38, p. 4028 

Vol. 1.1, p. 34 
Vol. 1.3, p. 38 

69. Dosage and Mnlnlstr.atlon 
S111111ary 
It• 11. D. 4. 
It• YU. 8. 2. 

Vol. 1.1, p. 86 
Vol. 1.27, p. 32 
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PEPCID 

(FM1Jtldl111, "50) 

!\&\nt.eMnCe lh1Pa1°: For thl pnvtnt\on of 

rtc:urrenct .g..__. ..... IMtNllllel"'Pli<l~-11.J<l Cll4IN"'r1-4'i ,l--ll~1 

;1nth1uMI "hit 1 dose of 20 1119 cnct • dA)' •t 

lt·lg• Glstrlc Ulcer 
I 

M .. (J:l4!!'4.: Thi' rcco:wwncltd 1dult or1l 

a.y 1t btdtl.,• ,,., .. , .. ,, 1~1wld lta 1iu1n for 
• 

.. to 8 wets, ~;:'':.f..U.:''t~~ ...... , 
Illa' ltt '"'"'Md If ht11t119 CAii be doc~nttd. 

I 

-... 
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sOMt 111tlents, 1 higher surtlng dose 11111 be requll'9d. 

Doses should be ldjusted to lndlvldu•l P1tient needs •nd 

should continue u long u cllnlc:1lly lncUCIUd. Doses 

· up to 160 11111 q6h hlVe been .icillnfster«I to s11111 111t.lents, 

of 
Concalit.nt use ~ Anuclds 70 

~ .. ~cl-::s llllY be given COllCGlluntly If n'Mded. 

Oosflt Ad!ustllent for P1tlents vlth Severe 

llenll Jnsufflctencx 

In J)ltients 11itll severe reNl insufficltncy, 1.e., vi th 

•ll•'1111tlon hllf-1\fe of PEPCIO llllY exceed 20 hours, 

ipproxl111te1y 24 t.ours In uurlc 

111t11nts. 71 Althouglt no r1l1tlonshlp of Adverse 

effects to high p1ISlll 1eve1s his been esUb1 I shed, to 

1vold ex.~s .icc11M111tlor: of the drug, the dosing 

interv1l of PEPCID llllY be prolongM to 36-48 ttours n 

lnclle1ted by the J)ltient •s cllnlc:1l response. 

I 

-,, 

7il. Kinn Study No. 47 
It• II. 0. 3. 
1\91 v. "· 24. 

71. Abr•MI <;tudy No. 404 
IWI II. O. 3. 
lt.V. "· 17. 

0002() 

Vol. 1.1, p; .76 
Vol. '..25, p. 13. 

Vol. 1.1, p. 5" 
Vol. 1.23, p. Ii: 

I 

I 
I 
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(F.otldlne, "50) xxxxxxx 

Tiblets PEPCID . . ,.. tu lets 

supplied as fotlc.is: 

No. xxxx - 20 11111 btlge colo~. coded "50 963. 

woe 0006-0963-30 unit of use bottles of 30 

NOC 0006-0963-61 untt of use bottles of 60 

NDC 0006--0963-28 unit dost package of 100. 

No. xxn - 40 1111 light bl'lllftllsll or•lllJI, coded "50 964. 

llJC ~-30 unit of use bottles of 30 

llJC 0006-0964-61 unit of uu bottles of 60 

NOC 0006--0964-28 u~\t dose package of 100. 

!§! llERClt SHMP & OOlfE 
DIV Of llEACI & CO., INC. 
WEST POINT, PA. 19486, USA 

lssuecl Printed In USA 

I 

-.. -

n. CIMl!llstry, Manufacturing 
and controls 
Item 11. O. 1. 
Item llI. 8. 4 

VOUC:I 

Vol. 1.1, p. 027 
vol. 1.2, p. 109 
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DIVISION OF CARDIO-RENAL DRUG PRODUCT 
CAEMIST's REVIEW #3 

Date Completed: March 31, 1986 

A. 1. NOA 19-462: 

B. 

2f>onsor: Merck Sharp and Dohme 

Add~: West Point, Fenn 19486 

AF #: 12-611 

2. Product Name ( sj_: 

Proprietary- Pepcid 

Nonproprietary- Famotidine 

USAN- as above 

Compendium- none listed 

Code Name and/or numberQ 
- Refer to Chemist's Revie 

3. Dosige Fo··m and Route of Administration: 
Oral tablets of 20 and 40 mg deveoped for marketing. 

4. Pharmacological Category and/or Prini£2!_1 Indications: 

Potent, long-acting H2 receptor antagonist (healer to peptic 
ulcers). 

5. Structural Formula and Chemical Name: 
See Chemist Review #1 

1. Initinal Submission: Receipt Date: 
Filing Date: 

2. Amendments: 

I • 

06-24-85 
08-22-85 
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Page 2 NOA 19-462 

(' 

u. t;onc 1us1ons: 

This application is now considered to be approvable from the standpoint of 
manufacturing ~ontrols. The SBA has been changed to reflect this under 
the "Methods Validation" section. 

/n~ir. 
~ 

HFN-110/CSO 
HFN-110/SZirrrnerman/4/3/86 
cb/4/3/86/0871v 
RID init RWolt~rs/4/8/86 
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MSD I PEPCID@ TABLETS 
(FAMOTIDINE, MSD) 

PE PC ID• 
(fam.ltidine, M$0) 

DESCRIPTION 

The active ingredient in PEPC10• Tablets tfamotidine, 
MSO). is a histaminet H2 receptor dntagon1s1. J:"amot1dine is 
3-1 I (2-l(aminoir ,,inomethyl )amino ]-4·1h1azoiyl I methyl lthiol­
fV.(amino1utfonvtl prl'\panimidamide. The emp1rtcal formula 
of famot!dine is C8 H,5 N70iS1 and 1t:J niolecular weight ;s 
l37.43. Its structural formula is: 

famot1dina is a white to pale yellow crystalline compound 
that 1s freely soluble in glacial acetic acid. slightly soluble 1n 
methanol, very slightly soluble 1n water, and practically insol­
uble 1n ethanol. 

Each tablet for oral administration contains either 20 mg or 
40 mg of f1tmot1dine and the fol~')W1f'lg 1naci1ve ingredients: 
hydroxypropyi· cellulose. hydroxypropyl methylcellulose, 
iron oxides, ma~nesium stearate, m1crocrystalhne cellulose, 
starch, talc, titanium diox1ae. 

CLINICAL PHARMACOLOGY 

GI Effects 
PEPC!O is a c~mpetitive 1rh1b1tor of histamine ~,-recep­

tors. The prirnar1 c!ir•icallv important pharmacolo21c.act1v1ty 
of PEPCIO is inhibition of gast. ic secretipn. Both the acid 
concentration and vclume ol gastric secretion are sup­
pressed b·~ FEP<:tO, while changes in pepsin ~ecretion are 
propcrt1on;JI to volume oetput. 

In normal votunteers and hypersecr:1tors. PEPCID inh1b1ted 
basal and nocturnal ga~tric secretion, as wetl as secretion 
stimulated by food and pentilgil-Strin. Af1er oral adm1n1stra­
t1on, the t..1set of the ar1tisecretory effect occurred within one 
hour.: the maxjmum effect was dose-dependent, occurring 
w1th1n one to tnree hours. Duration of inhibition of secretion 
by doses of 2(1 and 40 mg was 10 to 12 hours. 

Atter 'intravenous administration, the maximum ettec.t was 
achieved w1th•n. 30 rn!nutes. Single intravenous doses of 10 
and 20 mg if'hib1trd nocturnal secretion for a period of 10 to 12 
hours. The 20 mg dosev1as associated with the longest dur.:i­
t1on of action in most sut.jects. 

Single evening orl!I dose~ of 20 and 40 mg inhibited basal 
and no<.."tumal acid secretion 1n all sub1ects; mean nocturnal 
gastric acid secretion was i.ihtb!ted b'v 86°«~ and 94 70, resp11c­
tivelv. for a period of 1t lelst 10 ~ours. The same doses giver 
in the mornirig suppressed food.stimulated acid secrer1on 1n 
all subjects. The rr.e~ri :;uppre!:>s.1on was 76"·0 and 84°0 re5pec­
tively 3 to 5 hours after adm1n1strat1on. and 25°0 and J0°'1:. 
respectively 8 to ;o hours after ar1ministrat1on. In some !iUb-
1ects who received the 20 mg dose. howl!ver, the ant1secre­
tory eHec:t was dissipated ..vithin 6··8 hours. There was no 
cumulative effect with repedted doses. The n:Jcturnal intrJ-

•Reg1stered tr<'rlemark JI MERCK & CO .. INC 
COPYRIGH r ~ MERCK&: CO.. INC. 1.956 
All rights r9served 

I 

PEPCID4 
tFamot1dine. MSOJ 

gastric pH was raised by even1n9 doses of 20 and 40 mg of 
PEPCIO to me~n values of s·.o and 6.4, respect1ve:y. When 
PEPCID was g.ven after breakfast. the basal ctavtime inter· 
d1gest1ve pH at 3 and 8 hours after 20 or40 mg of PEPCIO was 
raised to abOut 5. 

PEPCIO had litUe or no effect on fast\ng or l)05tprandlal 
serum gastrin levels. Gastric emptying and exocrine pan· 
credtic function were not affected by PEPCIO. 

Ot.1'er Effects 
Systemic effects of PEPCIO in the CNS, cardiovascular, res· 

piratory or endocrine systems have not been found to date. 
Serum prolactin levels did not rise af1er intravenous 20 mg 
bolus doses of PEPCID. No antiandrogenic gffects have been 
detected. 
Pharmacokinetics 

PEPCIO is incompletely absorbed. The bioava1lsbility of 
oral doses is 40-45°10. B_ioava1lab1litv may be sllqhtly 
increased by food, or slightly decreased by antacids; 
however. 1 hes.a effects are of no clinical consequence. PEPCID 
undergoe!t minimal first-pass metabolism. Aher oral doses. 
peak plasma levels occur in 1-3 hours. Plasma levels aftar 
multiple doses ar" similar to those after single dosas. Fifteen 
to 20010 of PEPC\C .11 l)\asma is prote1.-. bound. PEPCtD l'las an 
elim1nat1on half·' te of 2.5-3.5 hours. PEPCIO is elim~nated by 
renal (65-70°~,1 Jr''1 metabolic 130-35°0) routes. Renal clea~­
dnce is 250-450 n·,L 1n1n, indicating sorne tubular excretion. 
Twenty-five to 30·, of an oral dose and 65-70°·0 of an 1ntra·1e­
nous dose are ··":0vered in the urine as unchanged com­
pou11d. The only ,11etabolite identified 1n man is the S-oxide. 

it11:re is a close re!at1onsh1p between creat1nine clearance 
11alues Jnd the etim:r'Jt1on half"ltfe ,1f PEPCIO. In patients with 
sc11ere renal 1nsuff1c1ency, i.e., credt1n1ne clearance less than 
10 ml min, PEPCID e!1m1nat1on ha1f·l1fe rnav exceed 20 hours 
and ad1ustrnent of dose or do5,nq in1~rva:s mav be necessary 
lsee PAECf\UTIONS DOSP.GE "-ND ,l,DMINISTRATIONI. 

In elderly pat1er~.> :here are ,H) <: 11r.icC11ly s1gr.1t:cJnt age­
related changes .r ·~·e ~harm,1cok1net1cs O:)f PEPCID 

Clinical Srur!1t:'s 
Duodenal U/c'.-

ln ti U. $. rf".ul~1C"''"·'r doub lp-bl'r> ~ :;~: • .:1v , n uutO·'lt1erits with 
flndos.:op1cally c-~1r·:1rm€'d ,juod~na1 ... cer. ora1i~· :1drn1n· 
1StP.red PEPCID w:is ·~ornpared to µlaceuo. As shown 1n the 
table below, 70°,, " , .it1ents tre3ted with PEPCIO 40 mq h. s 
were healed by \J\ ... ~ 4. ~ 

Ou!patiPnts with t, •. ~oscopically i:onfirmed healed ulcers 
PE Pt ' _J'EPCID _ ~dcebo 

40 mr; '"'s. 
IN ')91 

20 IT'lQ tJ.1 d 

'"' 34l 

h.s. 
<N 971 

,,N~ek 2 • 32 · 2a~· J 1 7°,, 
Week 4 •7CJ 0 •67°i; 31°0 
'Statistically sign1t ;3ntly j1ffer~nt !h.•P ;..il3cebo (p 0.0011 

Patients not i1eal 1!J by Week 4 w~re cont1nueJ 1n the study. 
By Week 8, 83° _, ot :Jatients treated •N:th PE?CIO hdd healed 
liersus 45°'0 of 1--at1~rots tredteG with Placebo. The 1nc1dt:nce of 
~deer healing with PE.PCIO W'-S s1gn1fic3nt1v hioher 1han with 
placebo at each time point ba:'=d on propC'. Hon of en-j.::,.. 
scop1catly confirmed healed ulcers. 
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(Fam?tld1ne. M&Dl 

In thts study, time to rPl1ef of dai;t11nt' anl1 noc!t•rri~1 pain 
was signifi(.1ntly shorter for patients rf'ce11.'1nr; PEPCJU tl"',;:tn 
for patients rece1v1ng ptac·~oa. pat1t>nt~ recc1v1ng f1EPCJD 
also took less dntac.d th~n the pat1e.1ts r-•cc·v:r.g placf'bo 

Long· Term Maintenance Tre.um&nt of {Juoden,·1/ U1cers 
PEPCIO, 20 mg pc h s was rompared to p·ac:ebo I. s as 

maintenance therapy 1n two double·ol1nd, n1utttcenter St.Jd· 
ies of patients 'Alith endo~ cop1cally confirm~u '1ea1e<1 .juo­
denal ulcers. In the U.S. sturl~ the obs~rved ulcer 1n;::1den\'.:e 
w1th1n 12 months in pcJt1ents treated with p1aceoo was 2.4 
times gre~ter 1han 1n the pa11e•itc; trea•ed with PE PC ID T"1e 8:3 
patients treated with PEPCID h·id o cumulative ot1st:n1ed ul·"er 
incidence of 23 4°,o compared to an observed 'Jl.:er 1nc1dencc 
of 5(:.6~·0 in the 89 patients rece1v1nq pi;:icebo 1p- O 01J Th~se 
results were con:1rmed 1n an 1nternat1on;,f stuoy where the 
cumulative observed ulcer incidence w1th'.n 12 months •n the 
307 patients treated with PEPCIO was 35 7·,.,, comp~rcd to ar 
incidence of 75.5°'0 1n the 325 patients t~eated wit~ olacet>o 
lp<0.01). 

Pathological Hypersecrerory Condll1ons 
(e.g .. Zollinger-Ellison Syndrome, 
Multiple Endocrine AdenomasJ 

In studies of patients witt. pathological hyperserre1ory con. 
ditions such as Zollinger·Ell1son Syndrome with or without 
multiple endor:rine adenomas. PEPCIO significantly inhibited 
gastric acid secretion and controlled associated symptoms 
Dons from 20 to 160 mg q6 h maintaini&d basal acid secretion 
below 10 mEQ'hr; initial doses were titrated to the 1nd1vidual 
patient need and !iiubsequent adjustments were necessary 
with time in some patients. PEPCID was well tolerated at 
these high dose levels for prolonged periods (91.Jater than 12 
months} in eight patients, and there were no ca~es reported 
of gynecom1stia, increased prolactin levels. o' impotenre. 

INDICATIONS AND USAGE 

rE?CIO is indicated'ln. 
1. Short term treatment of active dvodt::tnal ulcer. Most 

patients heal with1r. 4 weeks; there is rarely reason to use 
PEPCID at full dosage for longer than 6 to 8 weeks. Stud1-<>s 
have not assessed the safety of famot1dine in uncomplicat"d 
active duodenal ulcer for periods of more thctn eight weeks. 

~. lflia1nter.3nce therapy for duodenal ulcer patients at 
rwdvcttJ dosage after he;.J;,,g of an active ulcer. Controlled 
stud1PS have not extended beyond one year. 

3. Treatment of pathological hypersBCretory conditions 
(e.g .• 1..olJingsr~Ellison Syndrome, multiple endocnns •dtJ­
nomasJ. 

CONTRAINDICATIONS 

HyJMtrsensitivity to any component of this medicatior .. 

PRECAUTIONS 
Gener1/ 

SymPtomatic resPOnae to therapy with PEPClO dces not 
preclude the presence of gastric malignancy. 
Piltienu with Severtt Renal Insufficiency 

longer 1nterv1l5 between doses or lower doaea mav need 
to be uaed in patients with HVttre renal insufficiency 
(creatinlne ctearan~ <10 mtJmin) to adjust tor the longer 
eltminstion half-life of famotidine. fS.. CLINICAL PHAR­
MACOLOGY and DOSAGE ANO ADMINISTRATION.I 
However, currently, no drug~ellted toxicity h11 been found 
with high plasma concentrations of famot1dine. 

PEPCID' 
IFamo'.1ci111e, MSO.: 

-- -

Dtuq lnteri'c!1ons 
f\10 drug (nleract~vn-s h.3vf:' t11'~en ·1dert1f1ed Sturties with 

iamot1d1ne 1'1 1nan, 111 i3n•m1J· modetc;. and 1n vitro have shtiwn 
no s1t;nd11 .. .,p1t •nterferen.;e i.~'1th 1he d1spos1t1on of compounds 
n1etabcd11ea by the he;Jat1c microsomal enzymes. e.g .. 
cytcichromr P450 systPn1 Co.npounds testad tn ma" include 
warlarin, th·-~op'1yH!r.•}. phenv\01n. d1azep;;.rn, aminopyrine 
ilnd anr1pvr1;1e. tnooc.yan1ne gr•.?en as an 1ridux of hepatic dn-g 
ex1~ac11on hus been 1t.·.ot1:-c! an:;:J no significant effects have 
beer lound. 

Cc.rc1nogene:,.•s, Mutagt" ne!,1S. lrnt'lairment of Fertility 
Irr a 106 week. studv in •<!ts ar:j a 92 ""-eek stucty in mice 

given oral doses of up to :2000 rng1kg,day (app~oxima1ety 
2500 times the recomm~rided hu1nan dose fc, ar.tive duo­
de:ia~ ulcer), there was no evidence of carcinogenic potential 
for PEPCIO. 

Famot1dine was neqat1ve 1n the micro~.11al mutagen test 
!Aines test/ using Salmonella typhimuriun and Escherichia 
coli with or without r.:tl liver er:zyme c.ctivat~on at con­
centratiorir. up to 10.000 mcg,plate. In 1n -.ivo studies. in mice, 
with;, .TI1Cronucleus test and a chromosorr:al aberration test, 
no •)V1c1ence of u mutagenic effect was observed. 

·n s111di!!s with rats given oral doses of up to 2000 mg/kg/ 
day or intravenous doses of up trJ 200 mg kg day fertility and 
1 ,_•oroduct1ve perforn1ance were not affected 

Pregnancy 

Pregnancy Category 8 
Reproductive studies have been pPrforn'ed in 1 als and rab­

bits at oral doses of ... p to 2000 and 5GO rT•Q kg day respec­
tively and in both species at IV doses of up to 200 mg1kg/day, 
and have rt?vealed no significant evidence of impaired fertility 
or harm ;o the fetus due to PEPCID. While '10 direct fetotoxic 
effects have Jeen observed, sporadic auonions occurri~g 
only 1n mothers displaying marked decreased food intake 
we.re seen in some rabbits at oral doses of 200 mg:kg1day {250 
times the usual human dose) or h"1gher. There are, however, 
no adequate or we/l·controlled studies in pregn"ant women. 
BecauJe an1mai reproductive studies are not always predic­
tive of human respon~e. thrs drug should be used during 
pregnancy only if clearly needed 

Nursing Mothers 
Studies perforrr1ed 1n lactating rats have shown that f11m­

otidine is secreted into breast milk. Transient gro\"lth depres­
sion was observed in young rats suckling from mothers 
treated with maternoto:wic doses of at least 600 times the 
usual human dose. It is not known whether this drug is 
secreted into human milk Because many drugs are secreted 
into human milk and because of the potential for serious 
adverse reactions in nursing infants from PE PCIO, a decision 
should be made whether to discontinue ri:·~·s•ng or discon­
tinue the drug, taking into account the importance of the drug 
to the mother. 

Pediatric Use 
Safety and effectiveness in children have not been estab­

lished 

Use in Elderly Patients 
No dosage adjustment is reGuired based on age ( ... 

CLINICAL PHARMACOLOGY. Pharm«:ukmot1cst Douge 
adjustment ifl the case of severe renal impairment may be 
necessary. 

ADVERSE REACTIONS 

The adverse reactions listed below have been reported 
during domestic and international clintcal trials in approx. 

PEP':.''1Ll' 
(Famot1di,~:.J f 

imatP.ly 2500 patien1s. In IJ'lo~<.: •: 
which PEPCID Tablets were CO•np 
dence of adverse experiences •n ' 
PEPCID Tablets, 40 mg at bedt;me 
placebo group. 

The following adverse reaction 
occur in more than 1°10 of pat1f'nt.s 
controlled c/lnical tnals, and mav 
drug: headache (4_ :"0t0), dizzir1ess ( 
and diarrJiea {1. 7~o). 

The following other adverse reai 
in clinical trials. While a causa1 r 
establisned for these infrequently 
cannol be excluded. 

Body e.s a Whole: fever, asthenic: 
Cardiovascular: palpitations 
Gastrointestinal: nausea, vomitir 

anorexia, dry mouth, liver enzyme 
Hflmatologic: thrombocytopenic 
Hypersensitivity: orbital edema, 
Musculosk•lstal: musculoskelet; 

N11rvous System/Psychiatric: pa1 
zure !single repart); psychic distur 
sion, anxiety, decreased libido. hall1 
insomnia; somnolence 

Respir•tory: bronchospasm 
Skin: alopecia, acne, pruritus, ra 
Special Senses: tinnitus, taste di 

OVERDOSAo 

There is no experience to date wi 
Doses of up to 640 mg1day have bt 
pathological hypersecretory con• 
adverse effects. In the event of over 
be symptomatic and supportiv· 
should be removed from the gastro 
should be r ,onitored, and suppo 
omployed. 

The oral LD50 of famotidine in rr 
mtce was greater than 3000 mg/kg 
acute oral doae in dogs exceeded 20' 
not produce oven effect1 at high ora 
and dogs, but induced 1ignificar. 
depreMion in rabbits starting with ; 
il'ltr1venou1 LD90 of f1motidine for r 
264-563 mg/kg ancrthe minimum 
doge wao 1pproxi""'tely 300 mg/k! 
tion in 1.V. tfelted dogs were emet 
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PEPCI~ 
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imately 2500 patients. Jn thosr. co.uroned clinfc;al trials rn 
whic'1 Pf PCIO Tablets were compared to placebo, the 1nc1· 
den~e of advefS'!l expenence5 in the group which received 
PEPCIO Tablets, 40 mg at bedtime. was similar to that 1n the 
placebo group. 

The f0Uow1t'lg adversi::: reactions have been reported ro 
occur in more than 1°:o of patienrs on therapy with PEPCIO in 
controUed ciin1cal tr'1als. and may be causally re1'1ted to the 
drug: headache f4.7°1o), dizziness n.3:1~). constipation 11.2°/at 
11nd diarrhea {1. 7%). 

The following other adverse reactions have been reported 
in clinical rrials. While a causal relationship could "ot be 
established for rhese infrequently repaned events, causalit{ 
cannot be excluded. 

Body 4S 4 Whole: fever. astheni1t, fatigue 
Card;o11t1scular: palpitations 
Gastrointestinal. nausea, vomiting, abdor.1nal discomfort, 

•norexie. drv mout,.1, liver entyme abnorrr.alities 
IMmatologic: thrombocytopen1a 
Hypersensitivity: orbital edems. conjunctiva! injectiC\n 
Muscu1c1k11Jeta1: musculoskeletal pain. arthralgia 
Nervous System1Psych1atr1c: paresthesias: grand mal sei-

zure {single report/; psychic disturbancet including depres­
sion, anxiety, decreased libido, hallucinations !single report); 
)oaomn1a; somnolence 

Respiratory: bronchospasm 
Skin:" alopecia. acne, pruritus, rash, dry skin, flushing 
Special Senses: !inn1tus, taste disorder 

OVERO...SAGE 
There is no experience to date with deliberitte overdos.ige. 

Doses of up to 640 mg;day have been given to pattents with 
pathological hypersecretorv conditions with no senuus 
adverse effects. In the event of overdosage, treatment should 
be symptomatic and supporti\re. Unabsorbed 'nattnal 
should be remc.ved from the gastroiruestinal tract, the patient 
should be tnonitored, and supportiY"e therapy should be 
emploved. 

Tha oral L050 of famotidine in male and female rats and 
mice was greater than 3000 mg1kg and the minimurn lethal 
acute oral dose in dogs exteeded 2000 mg... kg. Famotidine did 
not produce overt effe~ts at high oral doses in mice. rats, cats 
and <logs, but induced significant anorexia and growth 
depression in rabbits starting with 200 mg1kg ... day orally. The 
intravenous L050 of famotidine for mice and rats ranged from 
254-~3 mg:kg and the minimum lethal single l.V. dose in 
dogs was i'pproximatelv 300 mglkg. Signs of acute intoxica­
tion in IV. treated dogs Wf'.re emesis, restl'!ssness. ocillor of 

~rn" 1 9 - 4 6 
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!Famot1d1ne. MSOI 

7452200 

mucou~ membranes or redneso of mouth and ear~. h•;poten­
sion, tachycardia and collap&e. 

DOSAGE AND ADMINISTRATION 
Ouodef'al Ulcttr 

AC'ute T;;11rapy: The recommended adult oral dosage for 
ac.11ve duodenal u 1~er 1s 40 mg once a day at bedtime. Most 
patients heel within 4 weeks; there is r~rely reason to use 
F'EPCID at full do~.Jge for lo".ger th Jn 6 to 3 wffks. A regimen 
of ~O mg b.i.d. is also effective. 

Mainten1nce T"erapy: The recommt'r.ded ora 1 dose 1s 2C 
mg once 8 day at bedtime. 
Pathological Hypersecrotory Condition& (&uch a:; Zollinger· 
Ellison Svndrome, mu/iiplt1 endocr1n• adenomuJ 

The dosage of PEPCIO in patittnts \Ylth ,,.thologiC.11 hyper­
secretory conditions varies with the indt~tdu•' patient. The 
recommended adu.t oral stan1ng dose tor pathological 
hypersecretory conditions is 20 mg q 6 h. In some patients, a 
higher starting Cose may be required. Oosea should be 
adjusted to individual patient needs and should c.ontinue u 
long as clinically iitdicated. Oosea up to 160 mg q 6 h have 
been administered to some patients with severe Zollinger­
Ellison Syndrome. 
Concomitant Use of Antacids 

Antacids may be given concomitantly if needed. 
Dosage Adiustment for Patients with · 
Severe Renal Insufficiency 

In patients with severe renal insuffi:iency. 1.e., with a 
creatin1ne clearance less than 10 mL min, the elimination 
half-life or PEPCID may BKceed 20 hours. relt".:hing ~pprox-
1mately 24 hours 1n anuric patients. Although no relationship 
of adverse effects to high plasma levels t':oa been established, 
to avoid -:i .... s:ess accumulation of the drug, the dose of PEFCIO 
mav be ''!'.Juced to 20 mg h.s. or the dosing interval niay be 
prolong.'.d to 36-48 ho1.1rs as Indicated by the patient'$ clinical 
response 

HOW SUPPLIED 

No. 3535-·PEPCID Tablets, 20 mg, '-re beige colored. 
U·ihaped. film·coated tablets coded MSD 963. They are ::oup­
plied ~s follows: 

NDC 0006-0963·30 bottles of 30 
Nl>C 0006·0963·28 on11 dose package of 100. 
No. 353~PEPCID T.ilbtets. 40 rng, are light brownish· 

orange. u shaped. film-coatecJ tablets coded MSD 964. They 
are supp11"!d as follows: 

NOC 0001).Q964-30 bottles of 30 
NOC OOOrj-0964·28 unit dose p~ckage of ioo. 

Storage 
Avoid s:.Jrag~ at temperat:Jres above 40-C (104'F). 

MSO MERCK SHARP & DOHME 
DIV Qi! MER(~ & CO. INC. WEST PC1~f PA :'}486 ,,;SA 

Issued Oc:t..:-ber 1986 Printed in USA 
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PEPCID~ 
IFAMOTIOINE. MSDI 
ORAL SUSPENSION 

PE PC ID~ MSD -- IFAMOTIOINE FOR ORAL SUSPENSION, MSD) 
INJECTION 

PEPCID® 1.V. 
IFAMOTIDINE. MSD) 

T- PEPCIO- ;F.....,.ld<no, ~"SOI 
Orel $uapenlfon PEPCIO­

!Fomo11dine fat Orel $y1-. MSDI 
lnrect- PEPCl:Je 1.V. lfatnQCtdtne. MSOI 

DlilCNl'"llOlli 
The active ingrecMnt in PEPOo• lf•mo1Mtine. MSC), 11 • h•a:amir• 

H:r-1eceoror 1n1.-gon1st. Fatnotidine ta ,..t112·fl.., .. no1minoethvll 
aminol4th•uotvtlmethy1Jthtol-N·4•m1noaulfor:vll propanimtdam1<M. 
The em~rtc.I formul• of famotidine 11 CeH,,,,,,c.;~J ind r:s ~lar 
~ 11J37.'3.Its1UVC1ur1I formu1111: 

Famotidine ia • W.-1ile to pa .. ye How crvst1lline compound tn•• ta 
f,"ffty aolubte 1n glaci1I Kelic acid. iMtvhlly soluD'e in methanol, Vf1fY 
1Ughcty IOluble in w.-er, ind procttc.lly insoluble 1n ethalnot 

FamocidiM ia supplied in thrM dOUCJ• forms: PEPCIO Tablet&. 
PEPCID Orel Su-n•ion. •nd PEPCID 1.V. 

Each,.,._ for onil ad~ini1tration contains .fither 20 rng or .tO mg of 
famottdine Ind the following inactive 1ngr.,,.nts: hydroxypropyt cet­
tulose, _hydroxyprapyl m91hylcellulose. iron oxides. "'A9nesiutn M•• 
rwte. mterocrysuilline ceUutoM. ••n:n. tak. trtAnium dioxtde. 

Each 5 ml of the oral suspension when prei;iared •• direcaed cont1in1 
«> rng of fa.-notidine and the following 1nKt1v• ingredients: citric acid. 
,..,,.,,., miolOcrywtolllne cellYIOM •nd C:Ort>o"V'ft4lhvlceflylQM IOdium, 
IUCl"099 and ••nthaft gum. Added aa cw...,...,a,r.es are aodium benzo­
"'" 0.1, aodium lllOll\ylperobon 0.1'!1.. Mid IOdiUm p.-opyt.,._ 
o.~ 
E- ml of tho 101Ytion f0t inu-..1 in.....,.. - 10 mg of 

f-Mldthofollowi119i-VV.1119,..,_ .. , L-apenic-•rne. 
.......,Hol 20 "'11· - Woto< for ln-oon Q.&. 1 mL Tho -
in_..., olao containa tienzyf olfco/lo4 0.~ - n _,, __ 

C&JNIC*I ~·COLOGY 
G/El-

PEPCID ii• .......... - inhibil0t of-'"" H,-""'"111-. Tho p,;. 
m•ry dinicatly imporlant pMrmaco4oftc: K1ntity ofPf PCIO ii inhibition 
of gaotric -•ion. Bodi tho Kiel c_.,.,_ and YOfymo of _,,. 
MCte1ian.,. 14 ppr 1 d by PEPCIO. wfti6e Chenoa in pepain MCNttOn 
are p1cporhor\a& tavoturne oulput. 

In........., vokt-oncl hypo,_,olon. PEPCID inhibiood b ... l 1nd 
nocnarnal onrric teerMion, u wetl •• 1ec.rwt1on sumutatea tty fOOd af'HJ 
P9ftt-.iiacrin. Al• oral Mministrabon. the onMt of the antiHCret:arv 
•ffect OCQll'nd withiin one hour; rtw maJurnum etteca: wa1 doM· 
dep1ndent. OCCUr1ft9 within one to t.~1M nours. Ourat10n of inhibition 
of ._.._ by do ... of 20 ond 40 ·"11 w11 10 10 12 hcMJrs. 

After mrravenou1 .Oministrat1C>t<1. the m ... tmum effect wu ech....,_. 
witftin 30 mi"utn. Sing6e intrawr.out ~of 10 and 20 mg inhibited 
noctum•l IKl'etion f0t a periOd of 10 tc 12 hours. The 20 "'9 ctoH w11 
UtlOCiMed wtth the longftl durauon of -=ttOn 1n rnoa sub1ecta. 

•Rog111- tr-•rt of MERCll • CO .. 1..c. 
C0""111GHT Cl "'ERCK • CO .. lotc., 19811. 1-
AH rtvhh ,...rvtKI 

Tob'4ta P£PCIO- IF•mo1tdine. MSDJ 
Ot•I SYIPO"lion PEPCIO­

!F1moc1dine for Orel Su....,..ion. MSDJ 
ln1•<:tt0n PEPCIO- 1.V. IF1mOltdine, MSDI 

Sine le 8Y9ning oral dase1 Clf 20 Ind ieo me inhibfted bHat and noctur· 
nal R•d i1Kret1on. 1n all 1ub1ect1: mean noctumaJ , .. nc acid 1ecre11on 
wu 1ntubiled by ..... •rKI M"'•· rnpect1vefy. for 1penodof1t least 10 
ho&.:.ra. The um• dose&g1ven 1n the morn1r19 M.:ppreuedf00d·1t1mul1t· 
ed Kid aec::r1t1on in 111 tubfects. The mean IUpprftlion *•& 78'1. and 
.. ,.., ~rvetv l to 5 hOfJrtl after administrmtton. and 25-. and 30% 
NSP«UvetY I to 10 !10u,.. after adm1ni1tr1tion. In I' "9 ltJbtecta who 
rwce1ved the 20 mg doH. however. the antitec:retor~ effect w11 diaai· 
Piiied within tS-1 hnu~ There wu no cumulatM tdfect with repnled 
cSoMa. The ~wma& i"'rao01ric pH wa.; raiMd by ..,en•nv dosu of 20 
...., «I "'9 of PEPCIO lo mun volua of 5.0 Mid I.•, -lovely. When 
PEPCID - g- after btukf .... IM - <layti""' intordigative pH 
IC l - I'-" mer 20 Ot 40 mg of l"EPCID - ,._to •bout'· 

PEPCIOll..i littfoOI no offocton fa1.ll119ot--MNtit9Htrin 
- Gnlric: -tying - uocnno poncrulic function -• -_,_ by PEPCID. 

VIMrEJ,_ 
!:-ic-11 al PEPCID in IM CNS. cardlo>·aaculor, ~·••orv"' 

tndocrine av-em• ha · -., not .,..,_ found to C:·ote. Serum SWO'actin level• 
dic:f "°' riM 1her intr•.rttnous 20 mg bolus dottt of PEPCIO. No anli. 
Mldn>genic off9c1s have been doloctod. 

,.,.rm•cokiMrtC& 
1EPOO ia incompletetv abscfbed. Y'hti bio.-vailability of or1I doses 11 

_,PEPCIOT-•ndPEl'tlDCwol~•,..._.,iv11en1. 
....... ~al1itity ~ be llighlty iMrlHld by food, Ot l1igMly docreOlo<f 
by anucidl: -•••r. - off- - of no clinical -­
PEPCO ync1e<9- minimal firat- .....-iam. AIW oral ~ 
peat p1..,.,. -. ......,, in 1·3 hcMJrs. "'- - ,,.., myltip(o 
--aimilMIOtllOOHfforoi119le-._Fif-IO:zftolPEPCIOin 
pluma ii prouin bound. PEPCID hn on lliminltion half~ife of 2.5·3 , 
houn. ?!POD io elitnifl•tea by""'"' 115-~J Ind -le 130·35""1 
fOUteS. lllcMI dNranc. it 250-4IO mlJmin. indicatiftt tame tubul•r 
eXCNCion. Twenty..rtve 10 ~of wi oral-.. and ela70% of an 1ntr• 
venous dOle .,. reco.. erwd in the uriM • v~ compound. The 
a:"Jty me11boli1e identif~ in man '8 the Seo...A. 

Theta ia a doM relMionaftip between crulinine d98rance values and 
the elim1na1ton h.atf•life of PEPCIO. In pMlena wtth NVer9 renal 1nsuff~ 
ciency. i.e., crutrnrne c ... rance lea than 10 mLJmin, PEPCIO 
ehmiMtion half4ife mav exCMd 20 houri .8ftd adjusament of do•• or 
-119 intornll moy be -..rv I-PRECAUTIONS. DOSAGE ANO 
ADMINISTRATIONI. 

In •6deriv p.etients. there .,. no dinQMy aignificant ege-related 
""-"on Ille ph•,,.,ocokinollCI of PEPCO. 

CtitoiUIS1udin 
D-.10f#'IM Ulcw 

In a U.S. muttN:enter. doubte--blind •udy in out"lienta wtth endo­
~U., conhtmed duooen.\ uker. or•Mv Mtmin11tlf'M PePC!O w11 
compat'9d to placebo. Aa lhown in the table below. 10% of pattent1 
rte•tod w11h PEPCID '° mg h.1. -• he•iod by - e. 
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'llr- PIPCI09 lfomotidine, MSDI 
,, . CINI ..._lion P£POOO' 

~ ~far Ont S..-11on. MSOI 
illotr "°"Pll'Cloe 1.V. IF-ldine, MSDJ 

Q ti U e•wtlfl •; S~ 1 rapk1lty confirmed he•ted utcers 

!'PC!) P£1'CJO 

.""..... 2i11n9b1.d. 
fN • ., IN • IMJ 

-2 ·~ ...... 
..... •7QIM. ·~ 

~ 
h.L 

IN• 971 
17' 
31"" 

•$UtJltiQtly tiignif'canttv dlffenin' than pl.c•bo lp <0-.001j 

Pelientl, not haltld by...a: 4 were continued 1n the study. By week I. 
a:r., of PMienta 1re11ec::I '#ith PEPCIO had hNled ... ersus •5% of patients 
tnated with sNK•bo. TM incidence of uk:1r healing Ntlh P£PCID ••• 
1tgnif1C1nlty h"aher than with placebo at each 11m1 point t'MIMd on 
proportion of endo1COpiC1lty confirmed "-4111d ulcert 

In dU ltUdy, time 10 refief of daytime and noctuuw1J pain wu 1tgn1fi. 
C8n1ty lftort9' for petHtntl recetv1n; PEPCO tft.an for pe11en11 reee1v1ng 
.,._iio: PM** ,....;.Mg P!PClt' - ,_ - an11<1d than 1ne 
~-"9~· ,_.1..,,,-......... 
1iWIJNUrt al D&.40ftnal tJ/ffn 

'!POD, 20 :=:-a was compared to otacetio l'\.L 11 ma1n1enanca 
~ fn two blind. muttic:enter srudlft ot i>at1ent1 w•tt'I 1ndc>-
1 :~1:i"r=My confinn9CI hel6ad ~ Y6cen. In lhe U.S. study the 
Obll Wd tJDt in; dlnc8 within ~2 montf\I 1n Plt*1ta tr•lled Wllh 
~ wn 2.4 timea greeur th.an in me o.a1ien11 1re•1et1 with PEPCIO. 
The • patients "9aled with P'EPCIO had t C:U"'ul•l1ve oburv9d uk:ar 
:ncictel'IClof 23 . .--M.comparwd to ,an obHrvecl ulcer 1nodenceof 51 . ..,in 
lhe • Pl\terl~ receivtnQ placebo lp<0.01,, Tl'teM results were con· 
firmed in •n interr\ltionel 11udy where the eumul•t1ve oOMrvsd u~ 
inc:icMnc:e within 12 montht in the 307 r.aat1•ttta .,..•ted with PEPClO w11 
31.7'. compared ta 1n tncidence of 75.5.._ 1n lhe l2S patienw trutett 
- ~ lp<0.01). 

6-UW. 
In bOat I U.S. llftd an intef'MtlOf'll mu ti.teen...,. doub.._t>'ind ltVctv in 

_..... Wllf'I aodoac:aoiclltv confirmed ICtrv9 bentgn gaiatnc uk:er, 
oratty ldminic1erad PEPCID. 40 mg h.L. •••compared 10 pll<:ebo h.a. 
Antacids were perminad during the 1tud1ea. bt.11 conaumot1on ••• no1 
119nifJQntly dilfentM bel-n the P£PCD and placebo grouP1. Aa 
shown in the table be'°""· the incidenc. at uk:er heaiing (dropouts 
counted n unhe1i9d) with PEPCIO w111uiisa1ealty 11gn1ficanttv better 
-~at _ks II and 81n1he U.S study. and 11 w ... u •. 0 and8 
•n the intar"11lion1t study, baHd on the number of utcart • toi11 healed, 
confirmed t, endoscor:y. 

,..,.nu with endoscop~•lly 
confirmed l'le.;.:ied ulcers 

U.S. Study lftiemanon .. SluO'{ 
PEPCIO "- P£PCID Pl-~ 

«I mg h.L h.L «) "'9 h.L h.L 
tN • 14' IN • 7SI tN • 1'8) (N • 141: 

WHri' - - • ·•1'11. 31'11. w.-• ··~ .... ..... ...... 
- • •71'!f. IM'JI. ··- 5''11. 
•, ••$ut.'alicafly 1i9nilicenlly belle< 11\en - Ip s0.05. p s0.01 

-ively) 

Tinw IO complete relief of dlvtime and nf~hu1me 091n w•• 11at'9· 
licollly lignilicolnllv llhone< 10< pall- ,_.,nq P£POD Iller. lC<' ~ 
tienta racaivtng sNacebo; ho'#ever. Wt netlher llUOy w11 there 1 
!llttMtCllty signif.,..-nt difference '" lite Pf'OOOf tJOn of ~•ienta whose 
pein wn 191- by me- ol th• llu.ly 1-11. 

P•fho!09iall Hti,_wsaN'Y Conditlotw 
1e.11. z~s..-.. 
Mu/tip# lndGc aiN AIJetttllWJ 

In Sludile of ,....,... with ~hok>vteal hVP9t'MO'MOf'V condition• 
such • ZoHlnQer--E'hllon Svndrom. wrttl er W\tho\Jt muh'O\e; enaocr1ntt 
4dlnofnll. flf POO significantly 1nh1bt1ed gastr1C actd secretion 1nd 
controfted naociai1ed symP1om1. Dows from 20 to Ito m9 q 8 h marn· 
t11ned baut acid tecretion betow 10 mEQfht; 1n1t1at oa... .,..,. u1r1ted 
to thll itldividu1I patient nffd and 1~ni aa1uscment1 were nacn· 
sary Vlrith tune in tome patients. PEPCJO w• _...I 1oler1ted 1t th ... high 
do• tevela for prolonged periOdl Cgre11M tl'lan 12 monlhal 1n 919ht 
pauenca.1nd ther~ were no CIMs reDOtt.O of pynecomasu1. 1ncrened 
pr011e1in level1, or impotence. 

Tobleb P£POoe ffemotidine. MSDJ 
0.et Su-•ion P£PCl()9 

IF•"'°'ldi,,. 'or Orel Suapen1oon, MSDI 
lnjecti<>n P£1'Ctoe I. V. ffamotidine. MSOI 

llllDICA'llONS !'l/IO USAGE 
P£PCIO i1 indicated in: 
1. ShlHt ,.,.,,, ltHtmMt of Ktive duodMal ulcer. Most patiertta htl•I 

W.Chin 4 ...U: ttt.. i• r•r•ty tulOn to uM PEPCIO ••full dOUge for lo- INn a 10 a -·· Studiea hove not -- the IOfetv of 
fmmobdine tn uncomplicaled ec:ttve dUOdenal i.tker f0t period& of more 
1Nne;on1-. 

2. M•inten.nn th•111py for duOdenal ule# P.llMts •t f'9ducH do1-
.,,. •lttN ,,..ling of •n «tN• ult.,. Ccntrolled studlel ti.ave not ••· 
tenct.d beyond one yQr. 

J. Shott,.,.,,, trHtmMt of Ktiv• Mnign g•1tr1C u/ur. Most P8tient1 
heal wirhin e Wffl'. Studies have not 11aeued the safety or efficacv of 
famo1idine in uncamplica1ed active benign gastrtc: u!zer for periods of 
more thin 8 week.I. 

4. ,,..,,,,.,,, ol tMrhologic•I hypws«r•tory condition1 (e.g .. 
Zo!l~Ellison Srndt0m .. mu1C111le cndocnne ed•nom11J . 

PEPCID l.V. ie indicated in - hoopilelized Plll...,18 wrth palhotov­
ic:al hvPllrMCmotv ~or inuacrabie ulcer9, or as •n allern•tlve 
to the or_. douve forma for Mort·term UM 1n patients who are un1bl• 
to ta• 0t•I meatcation. 

COflfTllAHllCAllONI 
HlpperNnaitiv'ty to 1ny compc>nent of thae produca:. 

l'MCAUTOIS 
G_.i 

Symptcm11ic ~nu to the,.py with PEPctD don not pr9Cludlt the 
,,,._nee of g1stnc m1li0n•ncv. 
Pe11enu llllith s..,.,. Renal lmuffit:iency 
~ interv1l1 befWMn dow or lower dons m1y need to be uaed 

in patientt with..,,... ran.11 inaufficiency fcre1tininedur1nce <C;" 10 mL/ 
mini ID edjust for .... longet ellminetion hell~ile of f.omotidine. ISM 
CLINICAL PHARMACOLDGY ond DOSAGE AND AOMtNISTllATlON.I 
I loweuar, currenttv. no dfv9<f9191ecl toxicity h8I been found wrth bigh 
.,._ __ qllem--
r.1omsa:Pc1tt for ,,.,,.,,,. 

The ...- -Id ... in- 10 wire Ille - ..._,,_ "'9· 
orouaty for 5 • 10 "4ICOnd8 prtor to uch use. Unused con11itul9d or1I 
..._;on llllOUld be di ... rded alter 30 days. 
Drug lnr.raction1 

No drug 1nteract1on1 hive been ~ntified. Studin with f1motidin• in 
man. In enimal modela. 1nd in vittv have a.hown no •gnificant 1nt9f'· 
rerence with lhe di•PQSitton of campound1 mMabc»ind by the nest1t1c 
microoomel .,,..,.,..., e.g., cv<ochtorne PUC> 11V9tem. Compounds 
tnted in men include w1rf1rin. theophyllina, pf\enytoin, diazepam. 
aminopyrine and 1ntipyrine. lndocy1nfne grMn 11 1n index of .. _.,.tic 
drug extraction h11 been tested Ind no stvnificlnt effects h11ve been 
round. 
C.rcinof- Mutag­
lml*nnenf of "-ity 

tn 1 109 __.. ctudy in rea ind 1 92 week study in mica given oral 
- of up to 2000 fTIO/ktldev l•PP<O•imewlv Z!IOO times lh• recom­
.....- hunlen - lor ec:We - ulcerl, lltere wn no .. -
of carcil'la191tic poterrtial for PEPCIO. 

Femolldine wn -live in the micralliel '""'-Int IAITIH Intl 
l1Si"9 SMmonMM typhlmurium •nd Esch.ndffa r:oJi With or withour rat 
liver eNYme IClivelion 11 concentl'ltlOnt up lo 10.000 !'Y'lqlpllte. In "' 
,,.;vo ICudtn in m1Ce. with 1 mictonudeus .... Ind • chromosomal 
a.~ 1e11. no evidence of 1 mur.genC effect wn obNrved. 

n wtudie:I with r1l9' given or•i doen of up to 2000 mg/kgldey Of 
inll -.o - of up 10 :!00 "'9ikOldev lertiUty and reproducciw 
per .'ormance were not attect:ui \ ,.,.,_,, 
/>Ngo •oncy C.1119ory B 
~ 'Oductiv«- ltudifl Mve beer oerformed in r•ts and rabbits It or•I 

dolft , ,f up 10 2000 and 500 mg. coJday respectively and in both spec1n 

tt l.V. oous of up 10 200 rft9"'lgid1Y. and hew taY••ted no 11gn1ttcant 
evidenc., of ir11~ired tar1iUry or h1rm to.,.... tetu1 due !O 0£PCIO. wru•e 
no direc.t felocoac ef•ecu. Nve been obHrved. sporadic 1bo,.t1on1 
occurriftf ortAv. in mol'*9 disp11ying m1rked decrened food 1n11ke 
were...,. in some r•bbit11t Of'•I dOM8 of 200 mglk9'dlv (250 11m" the 
usual humat1 dotel or h19her. Ther111re. however, no 1~11e or well­
conuolled an.din in Pf'99R1nt women. lecauM anune_I rec>roduct,,,. 
atudin are not •lwlVI prwdic:tiv• of human responH. tn11 drug 1noukl 
be uMd durlft9 C)re9n•ncv on~ tf dhrtv needed. 
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-l'll'CIO> .,_idine. MSDI 
,.,;r,;-C]i.I .. ~ oaiou PEPCIO" 
Miiiidlu lot Or8I Suopon.,on. MSDI 
, t · 1l'll'CIO>1.v. If-Kline .... soi ,-·· . ... ,..., ... 

ivo::: ..., bmed In loaodng r8lll M>le .,,_n lllot re....,lidine io 
----mla. Tt-growt~ ~waaol>M• wed in 
vouno fftl tuallnt from mothers trwated *'"" matemoto•ic doaft of at 
leul IOQ titr.ft the Ul&IA-1 human doM. " IS not known wftethef' ttua drvt 
;e .-mH mto i'lum•n milk. lec.u• m•:iv df'U99 ire MCret:ed into 
hufNft milk Ind becau .. of the po1ential for Nf"'.ou1 adwrM rNC'ttons 
in l'MH'linQ inf1nq from Pf PCID. a decistOn thou.Id be made wt\.ett\er to 
dtacOnlinue nuf'Wine or diKontinue the drug. Liking •mo .ccount tt-e 
~ence of the drug to me m01her. 

-rncu.. 
S.fety 1nd effec1iveness in children ha\le not been established. 

u.. 1n Etd•rly PatJ.nu 
No dorHe• ~k1:1tme11t i11'9Q<Jited b1ae<i on .;e llff .CLINICAL PHAJI. 

MACOLOGY. "-rm«okin«~$J. DoM9• adjuacment 1n the GaM of ... 
v.. renal imC*nonent mav be nec:e&&l.ry' 

ADYlllll MACT10NS 
Tho - re«tion• llotod below h..,e been ..._,od dunnv di> 

meute end intem8b0nal dinteal tri111 "' ~oximatety 2500 patients. In 
tf'IOlili controffed cJinteal trials 1n wtucti PEPCIO T11bteta were compared 
to ptacebo, the incidenee of ad\terM experiencft in the group wtHch 
r9C9fY9CI P£PCIO T1bfeca. 40 "'9 at bedtime, wa11imil1r to that 1n the 
p1-9roup, 

The foHowing act1ersa '9aetion1 h•ve t>Hn reported to occur in more 
than 1% of petientl on Cher1py With PEPCIO in controt*9 dinicml tnell. 
- rnev be c:auNllY r91etod ta the dtuQ; hoodoche IU'.,.I. dizzi,.,.. 
IU.,.I, "'"'"'•potion lt2%1 end di1rrhoo 11, 7'11.I. 

The foHowino otfter adverse 1'91Ctiona h•ve bffn r•DOr "td in din QI 
trial9. While 1 c.auMI relMJonahio could not be eatlbtiahed for thffe 
infrequently reporrlld .vents. auulKy ~nnor be excll.lded. 

llotltt a• Who'-: fever. a.thenia, f1t1gu• 
CMrliov_,: polpd.,iono 
~tinM: RMIW. Y'Ofl'liting, 1bd0minal diecomfort, 1no,.xi•. 

clry moutll, I .... enryme e-....litioo 
-oloflit:: tl\rombocvtapenie 
Hyp«HnsitMty: orbftml edema. conjunctNal injKtion 
Mu•:ulou.leta!: mu.culosk .. tt•I pain. 1rthr•lt .. 
fffrvoua Syst•mll'svchiatnc: parHthes1a: grand mil eeiNre j1ingte 

report); PIVChic di1turblnca including d41Pt'euion, anx..ty, dect•ned 
libido, hallucinM10n0 laingle '9fl0rtl; inaamno.1; l<imnolonce 

RHl>i,.IO"f," !Hone'"'-""' 
Ski": alopecia. 1cne. pruritua. dry akin. fluah•nt 
Sp«ial ~n: tinnitus, u..ue disorder 
The _,...,,... re1ct1on1 reported for PEPCIO TableU m1y also occur 

with PEPCIO Oral Suspension or PEPCIO l.V. In addition, transient irrita· 
tion at the inJection 1ite n11 been oOlerved w.th PEPC10 I. V. 

OYlllC OIAGf 
Thote i1 no expenonce to - - detibo<e1e --·Do.. of 

up to MO mg/my Mv9 -n giwn 10 Po-with pdloiogic:al hyper­
-orv conditiono with no Mriou1 - eflwcm. In Ille - of 
... e1dooog1. uuunont ""°"Id be ovm111on,.tic Ind .. -"'9. Unob: 
- motenoi should be ,.,,,O•od lnlm !ho g.ulloin-nol trKt. Ille 
pot_, ""°"Id be monitOtwd. end.,_.... lhoqpy llMluld be..,. 
pioo;9d. 

TM or•I LOu of r1rnoc9dine tn ma .. and femakl tall end mice .... 
gre .... lh•n 30oo "'9fk9 Ind IM minimuP'I lllthit ..:ut8 oral dOle in 
do91ox-2000rng1kg, F-tidinodid-~.,,,.,,,.,,_ .. 
tugh oral cktM9 in mica. rata, Cata and dOp. ~ induced segn1ficant 
anorexta Ind grow1h dePNUion in rabbrta 11err1nv with 200 rnglko/day 
oraffy. Tihio i11111weooua LOy of fMNM:1dine tor m1ee •nd rMa ranvect 
from ZM-513 .-.g and the minimum ~al sing• tV. dou in do9• 
wa• approxim.-ty 300 """'9· Sf9n1 of J;C\fle 1ntoxauon 1n I. V. tre11ed 
dop were.,,......., r91li891iMU. peltor of mucoua membranes or red· 
,.... of mouth and urs. hypo1enaion. 1acf1vcardi1 and cotlapae. 

llOIAGE AND ADMINISTRATION 
DuoHMIJ/c°' 

Aalt• Th.,..py: The recommended ldull Of'al d0&a99 for actht• d.~ 
denal ulcer is ,.e() mg once a day •t bedtime. Mo.a P1t .. nt1 hul w1th1n • 
WMU; 1h1re ia rarely reason 10 UM PEPCIO at full douo• tor tonger 
thin I to I ....,.,.u, A t991men of 20 m9 b.1.d. i11l10 effective. 

Ma1nt1tn•nc• Th•rapv.- The recommended or1I doae 1120 mo once 1 
day at tMdtime. 

T- P£PCIO" IFomotidino. MSOI 
Orol S..-""°" P£f'CID9 

IF-idine 10< Orel ,.,_.;on, "'501 
lnjocllon P£PCl[)e tY, fFemotidine. MSOI 

t.nign~Vlcw , 
- ni.r.11y: Tho recommended odun orol doooge lor Ktovo be­

ni9n gaatnc ulcer i1 .a mo once • day It bedl:1rne. 

-.oiogrcal ~mar, Conditiona 
lo.1. ZIHli#tgM:Ellition Syndrom-. 
Multip'9 Endocrine AdenomNI 

The clouge of P£PCIO in P1tienta with patholoQic.i tr,perMCretorv 
c:ondiliona v.n.. with the indl'f'iduat petienl. The rwcommended 1dult 
ortol .,.rting - 10< pathok>Qic:ol ,,.,_ory condition a i1 20 mg q 
I h. In IOn'Mt petientl. 1 higher ltlrtino duM maY' be r.,qu"ed- Oo1e1 
lhould be .tl ... sted to il'ldlvidu1I pabent need• and should cl)ntinue 11 '°"' •• ctlnicllfy indicate1. Doses up to 160 ma Q 6 h hive been admin· 
tsteriad to some patients with 1evere Zollinger-Ellison Syndrome. 

On/~1 .. m 
PEP'CIO Oral Su1P9"1k>n may be aubstituted for PEPCIO Tablets 1n any 

ol the Mowe inckatton. for mo.. P1ci9nb who cennoc swallovw 11blets. 
Ucti ftve ml contatn1 ..., mg of famt"Jtidine after constitution of the 
powdef' with .. ml ot Purilt.d Weter 11 dil'KlllCI. 

Di-"" "'-Ml PEl'CJD OnJ ~ 
Pr- au-lion ot time of d'-ting. S'°""V 1dd 46 ml of 

Puritt.d w.ter. Shllke vigorousty for 5 • 10 MConda 1mmedi1tely after 
additl9""' - - irnnMdU.tolv before uM, 
SUbilit'I ol PEl'CJD Ota/ ~lion 

Unueed i:onetieu1ect Ofllt suapenait.n lhould be dieurded after 30 
dayl. 

lnr,.wnouJ Adminisl,.tion 
In..,,,.. hospitalized pitientl with pathol09ical hypersecretory con­

ditions or ir.trKtable uleetl. or in paitenta who .,. unable to Elie or al 
modlcolion, P£PCl0 l.V. rney be--· The rw:ommondod doa· 
• "'20mg q 12 h. ,.,_,,,.,,of PE1'CJD 

""-· SalvlJOM " OiluN 2 ml. of P£PCID l.Y. Coolullon conulning 10 mg/rnll With 0,9'!1. 
Sodium Chloride Injection or other com~ibl• intnvenou• 1otution to 1 
t(Qj volume of either r, ml or 10 ml 1nd in,ect over a penod of not IHI 
trten 2 minut• 
,.,..,,._ ol PEl'CID Int,._· 
lnlwlOn Solution• 

PE.POD l.V. may 1l10 be edministered H 1n infvlion. 2 ml dilut.O 
with 100 ml of 5% de•UOM or other compMibltt solution, 1nd infu!Mtd 
over a 15-30 minute period. 

Stability ol l'Cl'CJD /, v. 
PEP\:10 I. 'I/. i1 naNe for '8 hours it room Cempermtur• when added to 

or diluted with moat commontv uMd inuavenoua solutions, e.g .• Water 
lor Injection, O.l'llo Sodium Chloride Injection, '"" - 1°"- DextroN 
lnjeclioi~ Uc:tatod Alngor'1 lnjoctlon, °'Sodium lice-• 1n1ec11on. 

5"". Potentorol drug pniducU llhould be ina_...i Yiouelly lo< p.articulr.e 
maneir anct dilcotoratiort pnorto edminilt,....ion whenever 10lutJOn and 
container penntt. 
Conco-1.Jao of AN-• 

Antoeido rnoy be givon concomitondy d .-. 

Doage AtliuMm«it '°',._ta with ---fi<#My In patientl with MYeN ""'81 in1Uffieieftcy. i.e .• witft 1 creatin1ne cleat· 
once - lhln 10 mllmin. Ille olimi- MW~if9 ol PEPCIO m.., 
eJICeld 20 houn. ruching epproxtmatety 2• houn in anuric pauenta. 
....,_h no roilrionallip of - effoclo to ~ign plnm1 •- """ 
been ..aablilhed. to avoid ••ceu eccumullftOn of the dr\19. 1h• doM of 
PEPCID may be reduced to 20 "'9 h.s. or d'Mt doSlng interval may be 
pnHonged103'-4hour1n1nON:a118dbVthepanent'1dinca1r~M. 

HOW SUPl'UID 

No. 3535-T.bloUI PEPCID. 20mg,1re bolge caiofod, U·lh1pe<t Iii"'· 
coetod toblota .-MSD 9113. Ihoy '"' auppliod aa lollows; 

NDC OCJCl&.OM31 31 unit of uM boltloo al 30 
NDC 0006-09&3-28 unit - pecl<age of 100. 
No. 3531 - T1b4eU PEPCIO, .aQ 1n9, are light twown11n..or1nv•. 

U-snaped. ti\m-coatec' tab'9ts coded MSO 914. They are supphed •• 
tolloW1: 
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fOR 1N111AYE'4005 Ult ONLY 
Mo. '31131:-\ftiection l'EPCO l.V. 10 mg pet 1 ml. it• non·prttsar"Ved, 

-· c:okHleu - - ia -iecl .. fallows: MIC OOIJl.31131MM. 10. 2 rnL ""9k CloM .. .,.. 

1- l'fPOr>e lf_..cjdjne, MSDI 
Or.i Sv......- PIPCIO* 

l'-ne lorOr.i ~. MSDI 
......... l'(l'CIDe 1.V. IF-. MSDI 

No. 3Ml-lnjodioft PIPC10 1.V. lO '"9 PH I "'l. ii a cle11, co1or1 ... 
~wia ........ locln-: 

lillC OQOS.3Ml· M, I ml. vi .... _.,. 
Avoid --al '1!:!'00 T- al IOlftllWllU--<IO'C llCM 'Fl. 
.r..- _.,.. ol lhe powder ro. or.i - 11 tern-••u•n 

- .o"C flCM'FJ. Alte<-lli1ution ........... _ ........ 30"C 
c'"". Do - ,,..,.. Di-.!"""""" ou-n•ion alte< 30 day&. 

Store l'l:P'CID 1.V. II 2 .. 'C 13'.64.l"fl. If IOlution r,_, bnnq 10 
room t'ttnperatur•; •How sufftctent time ro IOluhillu 1H ~ compc.;­
nent1. 

wi_, Clilutecl 11 ....,,,,rnandod I- oos..Gi AND AOMINISTllA· 
TIONI Pll'CID t.V. ii - for .. hou'" ot ,_ *"!*-••· 

MS 0 MERCK SHARP & DOH ME 
IJI• :y MEllC1t • CC. IC. llilSf l'QNf. ... - USA 

··. 
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A.H F.S- Cat,,gory. Sfi ·10 

TABLETS 

PE PC ID@ 

,..- .... -,, 
tu 2 .., uu7J>45J16 

J~~L 

IFAMOllDINE, MSD) 

ORAL SUSPENSION 

MSD PE PC ID@ 
IFAMOTIDINE FOR ORAL SUSPENSION, MSDi 
INJECTION 

PEPCID@ l.V. 
(FAM'JTIDINE, MSD) 

Tablets PEPCIO- !Famotid1ne, MSDI 
Oral Suspension PEPCIO­

IFamottdine f:;-ir Oral Suspension. MSD) 
ln1ec11an PEPC10- LV_ (Famottd1ne, MSDJ 

:>ESCAIPTION 
The t1cti11e in9red1ent 1n PEPCID• (farnotidine. MSDJ. is a histomine 

H,·receptor antagonis1. Famoudine is N' !ar,inosulfory0-3-1112 ltdi 
am 1 nomethylene la mi no \-4-tht&lolyl\methyl ;thio \ptopanimidam1de. 
The emp1rica1 formula of fan1011dme is C8H,,N70 2SJ ao1d i1s mo!crular 
weight is 337.43 Its structural formula•$. 

Famotidine is a white to pale vetlow crystalline compound 1ti.1t is 
freely soluble in glacial acetic acid, sligt'llly soluble in m6thanol. very 
shghtly soluble in water, and practically insoluble in ethanol. 

Famoti.dine ;s SUPPiied in \luee dosage 1orn,s: Pf PCiD Tablets. 
PEPCIO Oral '>us~ns1on, and PEPCIO 1.V 

Each tablet for or2I ad1T11nistrat1on con1a1ns eitt"ler 20 mg ·1r 40 mg of 
'3motid1ne and tl-ie following inactive ingredients ~ydroKypr{;;'vl cellu­
lose, hydroxypropyl me1hylcellulose. iron oxides, magnesium stear;ue, 
microcry£talline cellulose. starch. l.tlc. titanium dioxide. 

Each 5 ml of the oral suspension whel' prepared as directed contains 
40 mg of tamotidine and the to1to11t11C'\9 inactive ingredients: citric at1d, 
flavors, microcrvstalline cellulose and carboKymethylcetlulose sodium, 
sucrose and xanthan gum. Added as preservatives are sodium bcinzo­
ate 0.1,o, sodium methylparaben 0.1'%, and sodium propv·lpardben 
0.02"-'o. 

Each ml of 1he solulion •or intravenous in1ec11on conuuns 10 mg of 
fam<Jl1dine and the following 1nat:t1ve ingredients. l. c:sparl•c a~1d 4 mg. 
man,·1itol 20 n1g, and Water for ,n1ect1on q.s 1 ml. The mult~-dose 
1nject1on also contains tienzyl alcohol O 9"'D acJded as preserva\1ve 

CLINICAL PliAf!MA~.OLOGY 
GI fff«ts 

PEPCID ii a corripeti1ive intiib1tor of hislamme H~ receptors The pri­
n1ary dinic•lly important pharmacolog1c ac11v1ty oi FEPCIO is 1nh1b1t1on 
of gastrit' secretion Both the acid concentration and volume of gastr 1c 
sec-relmn are suppressed by PEPCID, while changes 1n pepsin Mtcret1on 
are proportional 10 volu1ne output 

In normal volunteers and hy:~f" :ec1etors. Pf PCID inhibited basal and 
11octurnal gastric StKrftltun. ,L ••· l d"> seccet1on stm,u!ated by lood dnd 
pentagastr1n After orul adr.' '·,;rdl•nn, the onst:l of the aril1secre!ory 
effect occt,rred w1th1n one ht, .1•. ·'le maximum P.ffect was dose-depen 
dent 0ccurnng w1th1n one h .~ ee hours. Duration of 1nh1b1t1on of 
secret1or: by doses ot 2'0 anct :,·'.-.lg was lO to 12 hours 

Alier •ntravenous adm1nis •. .:H1on. the max1mun1 ellect was achieved 
w1thm JO minutes. Single 1ntrav,.,nous doses of 10 and 20 mg inhibited 
noctu nal secretion !or a penod ol 10 to 12 hour<>- The 20 mg dose was 
assu1,1atea with the longest duration of action m nost subtects 

;-Reg1st~;~dtradem1rk of MERCK & CO. IN( 
COPYRIGHT ·t' MErtCK & CO, l"-:C., 19~. 1988, 199\ 
AU rights reservec. 

Tablets PEPCIO- (Famot•dine, MSO) 
Oral Suspension PEPClO­

(Famotidine for Oral Suspension, MSD) 
iniectron PEPCIO- l V_ (f3mot1dine, MSO) 

Smgle evening oral doses ol 20 ancJ 40 r.19 1nh1t:>1t('J basal and no..:tur­
nal <1c1d secretion mall sub1ec15; mean nocturnal gastric acid secre11on 
w11s inhrb•ted by 86"·0 and 94°·0. respectively. for a period of at leas1 10 
hours. The same doses gwen 1n the morning fuppvessed 1oud-s1lmu. 
lated "ctd secr~tion mall sub1ects Tt>e rnea'l supp•ession was 76"·D and 
84D10 respectively 3 to 5 hours afte1 adrnin1slr<:111on, and 25% and 30% 
respectively 8 to 10 ho;.irs after administration. In some subj8<"ts who 
received the 20 mg dose, however the ant1secretoty effect was diss1· 
pated within 6·8 hours, There was no cumulative effect with repeated 
doses. The nocturnal intragastr1c pH was raised by evening doses of 20 
and 40 .ng of PEPCIO to mean valuer.of S.0 and 6.4. fespectwely. Wht.·n 
PEPCIO was given after breakfas·, the basal daytime mterdigestn1A pH 
at J and 8 hours after 20 or 40 mg of PEPCIO v-oas raised to about 5. 

PEPCID had little or no effect on fasting or postprandial serumgastrin 
levels. Gastric emptying aod e)(ocrine pancreatic functio.1 were not 
affected by PEPCID. 

Othtu Eff«ts 
Systemic e'fects of PEPCID 1n the CN5, cdtd1ovascular. respiratory,,, 

endocrine sys1ems were not noted 1n clinical pharrna::ology studies 
Also, no an11androgenic effects were noted. {See AOVi:;.RSE f\EAC· 
TIONS.l Serum hormone leveh', including prolactin. cortisol, thyro)t.ine 
(T ,J, and testosterone, .,vere not altered lifter treatment with PEPCIO. 

Pharmacokinellcs 
PEPCIO ts incompletely ab!K>rbed Thf!' bioava1lab1hty of oral doses 1s 

40·45"'D PEPCIO Tablets i:md PEPCID Oral Suspension are b1oequ1valen1. 
81oavailab1l1ty ma..,. be shghtl"V mcfeas.ed by food. or sllghtly decreased 
by anta~1ds however. these effects are of no clinical consequence. 
PEPc.1:> • .1 IGrgoes m1n1mal f1rst·pass metabolism. Afler oral doses, 
peak pl;1s.na levels occur 1n 1.3 hours Plasma levels afler 1nulttple 
doses are similar to thosfl after single doses. Fifteen to 2D°'oof PE PC ID in 
plasma 1s protein b0und. PEPCID has an ehm1na1ton half·l1fe of 2.5-3 5 
hours PEPCJD is ehmmllted by renal (65. 7000) and metabolic (30-350:.,) 
routes Renal clearancP, •s 2~0-A50 ml!rnin, 1nd1t6t1nq some 'ubular 
8liCret1on Twenly·fiv1111 tO 30"'o of an oral dose and 65·70"'o of an 1nlra 
ve.,ous d0se are recovered .n the urine as unc;hanged compound. The 
only metabolite 1dent1fled in man 1s tho:> 5·0~1de. 

(here is a close relat1onsh1p be1we~n creatm1ne clearance va:ues and 
the el1minat10.-. hall·hfe of PEPC!D Ir. pa!1ents with severe 1enal 1nsulf1-
c1ency 1 e. crea1in1ne clearanc::e less 1han 10 mllniin, PEPCIO 
ehm1r1at1or. hlllll ·h1e rn. exceen 20 hours and ad1ustmen1 ol do$e or 
dr,sinq intervals mav be necessar f (see PRECAUTIONS, DOSAGE ANO 
ADMINISTRATION) 

ln elderty pat1en,s. tt\ere a1e no c.lln1cally s19m1lcant age-related 
changes 1n the pharmacnk1nelics of PEPCIO 

Cl1n1cal Sru,hes 
Duodenal Ulcer 

in a US mult1center double-t)11nd study 1n oulpa11enls with endo­
scooicailv confirmed duo.,;en;il ulcer, orally administered PlPCIO was 
ct>mpaoed to placebo As shown m loble 1. 70°0 ol patients trealed w11h 
PEPCJD 40 mg h s wEHe hedlEid by week 4 

.')j 
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Week 2 
Wettk 4 

TatlltHs PEPCIO- IFarnr,t1<1+ne MSDl 
01ril Su~pt"1SllHI PE:.f'CI~ 

ffa1nti\1d1ne •('r Or<il Sus~ens.on. MSD; 
ln1ect1un P(PC!{)e ! \i' \Fan)Ol1rline. MSDJ 

fable 1 
Outp.;t>en\s w•lh 1: n1!oscop1ra,1y 

Conf1rme~~~-~~od~~~"cer~ 

_!'~ClD_ _PEPCl _ _Q_ 
40 mg h s ~Orn~1111d 

IN 891 IN 841 
• 31"~ '38"., 
• 70"'"' •1)7" 0 

F·lc1<..t>lJO 

h s 
IN 911 

1 /"o 
)l 0-o 

Pat1~n1s not ht.alad by week 4 were cotltinued 111 the SllHly By wef'k 8. 
83°1" of pa11ent·.: treated w•\ l PEPClO h;td htid~ed yersus 4~"-~ of ptll1en1s 
trealed with plLcebo. ;he r''"1dence af uke1 heahng with PEPClD was 
s1gn1f1canlly higher than ·¥1th placebo at each time voint based on 
propot\lo.-i o1 endoscop1c.1lly cvnlirrned healed ulcers 

tn this ~tudl(. time to u~11~I o! dayt•me and noctu1nal pain was s1gri1f1-
cant1v shorter for patients receiving PCPC\D than lor patients receiving 
placebo; patients re.ce1vwg P£Pc:D also took tess antacid thotn the 
patients receiving olacebo 

Long· Tarm M111r1tenance 
Treatment of Duodenal Ulcers 

PEPCID, 20 mg P.O. h.1.. was compared to placebo h s as maintenan.~ 
thefapy in two double-blmd, mul1icen1er studies of pahenls w1lh endo­
acopically confirmed neated duodenal ulcer!. ln the l) S. s1udy !he 
obst. ved ulcer 1nc1donce within 12 months. 1n pati•nts tie-ated wrth 
placebo was 2.4 lirnei grea1er than in thA rat•Pnts 1reated with PEPCIO 
The 89 pauents treated with PePCID had il cumul1t1ve observed ulcer 
1nc1denc;e of 2:\.4'"4 compared to an observed ulcer incidence al S6.6~ .. tn 
the 89 patren,.o recei._-ing placebo (poo:Q.OlL These rnuhs were con­
firmed in an 1ntefnational study where lhe cumulative observiSd ulcer 
incidence w1th1n 12 months m the 307 patients lreated w•th PEPCID was 
35.7%, compared to en ineidtH'octt ot 15.15% 1n !he 32~ patients freated 
with placebo (p<D 011. 

Gasrnc UJc~r 
In both a U.S. and an international mull1!:enter, double-blind study m 

P•C•ents with endciscop1cally canfifn1ed a(;ttve benign gastric ulce,, 
or•llv adm1n11tered PEPCIO, 4iJ mg ti.s., was comvar&d to pikebo h.s 
A.n1acicb We're permitted during the ~lud1es, but consumption was nol 
11gnif1cant.ly difleref'lt between the Pf PCID and placebo groups. As 
shown in T•ble 2, the in1..1dence ot ulct-r healing ldropaut~ ~ounted as 
unhealedl w1lh PEPCID was stal1st1cally significantly t\~tflf then place· 
bo at weeks 6 and 8 1'1 the U S. study. and al weeks 4, 6 and 8 1n 1he 
international study, based on the nvmb , of ulcers !hat healed, con­
firmed by endoscopy. 

Table 2 
Pa11ents with Endoscopicallv 

Sonhrm~d Healed G<1!.tm.; Ulc~1s 

us Study 1i1te1n.tl1onai S1t1d~ 

PlPCJD Ptdcebo Pf PCID Ptacebo 
\.() 11" ') h s h' 40rnghs h' 
1',j 741 (N - 751 <N - i49) '" 14~) 

Weflk I 4t, ~-o 39"~ • •4]'"o J l"o 
Week 0 • '6f'., 44"o • "65' .. 46°0 
Wee'. B "]f o., 64'"< I '90"~ 54''o 

· •s1at1s11eally s1gnif1can!lv Lletler than placebo ,p ~;O 05, p • 0 01 
respec 11ve!) \ 

Time 10 1:omplete relief ol day11n1e ond n1ghtt;1 ,e pain was slat:s 
lli..aUy s1gn1!1cantly snorter'"' 1)<1!w111s recP.•\/1119 PEPCIC· 1han 101 va 
l•ents iect>.w1ng p\i:n·.ebn: howf'V{l!, in nP1lht~r 5tudy was !here a 
!.lat•sltcttlly significant ct11ference H'I llH: p1Dporl1on ot patients whose 
pain was relieved by !he end ol lhe SltH1y (week 8! 

Gastro»s.01..1/J;i._;e.JI Rel!,nc D1se,-1se ICifHDJ 
PE.PCID Wd~ con1parect to µ•,H~ho >fl a US study !hilt enrolled pa 

!1en1s w1lh syniplonii. nf GE.AO c111d w•lhou! 0:>.ndosc0p1c evidence ol 
er..>s• .11 or ulceration Clf !ht' Psopha~us PEPCID 20 1ny b, d was statrs· 
l•c .. lly li.ignd1ctt1\\\v sUf't'r,11110 40 my tis (Ind lo pl<ttebo Hl prov1d1nq a 
~un esslul ~v•npH.r•MIJl "' •:1 (\ff\ ... ll!~! ,!\_,.(l J:> fll<>deralc or t!><C.iilenl 
1n1prov~rnt1nl <'I ~vn1p1on1;; !Table 31 

Week 6 

l.H•IHs Pff'CIO- IFJOHJl1(J1nl'. MSDf 
Oral Suspension PEP('lf)• 

if-ar,,ol1d1nl" lor Ora~ Susp'!ns1on. MSD\ 
ln10H.f,,>n PfP<.:10• 1 \/ \~dmo11d111e. MSD\ 

Tah!p 3 

~~(~~sh~l-~_y_!"'._'.Pl~n1i\t•.~-~)1.:_!£.2!.12! 
PEPCIO Pf.PCIO 

~l")..'.1~:_~1_ 
IN 1541 

82". 

~-0 'Tl\,l__'~~~ 
1N 149) 

69 

P!acetio 

(N 73\ 

61 

By twn w~eks ol ttPa~nient, syrnµturTltllll success wa-. observed ma 
grealfH pP.fff'f'la\l~ ul pal!c\"\I<:. \ai<>nJ PEPIJD 70 1n~ lu d com1.1Me<1 to 
plar.ebn !p ~ 0011 

Symp1orna11c 1mproven1en1 arid healt.ig nf endoscop,C"ally -.er1fi~d 
erosion and ulcerotmn were s1t1d1vd 1n two add,!1onal ruab H1;1aling 
WdS defined i'.)S complete 1eso!~11on ol all eros1or1s or ulcera1.ons vrs1ble 
with endoscopv The ll S study compann~1 Pf.PCtD 40 mg b.1.d 10 
plac:eho anrl PEPCIO 20 mq b 1 d. showl'd a s1gn1f1can:!1i llleOtf',1 1~1 
len\ag~ oi he.i\mg lo• PEPC!D 40 mq b 1 d <ti wtteks t;. Jnd 12 ( T..ible 4! 

Table 4 
~.Q Endoscopic Hea~ S. Stu_c!r 

PEPCID PEPC\O 
~~2..: ~o mg ~1..: 
iN "" 127! (N ~ 125) 

W•ek 6 .m• •. • • 32 
Wflk12 6!r~,• 54'• 
• •p --;:o 01 'iS PlatebO 

• p ~o OS vs PEPCIO 20 m~ b.\ d 
• •p ~001 v~ PEPCID20m9 ~ 1 d 

~acebo 

(N 661 ,. 
29 

As compared to ;::il.tcebo. patients who rece-rv~d PEPClO h1'd tasler 
rehet of d&ylime and nighttime h.;.irtburn and a grea1er percenta(.le of 
pauents ew.perienced comple1e relutl ol nigh111me heartburn. Thdse 
d·tference:o. were s1a11st11:.allv sigrufi('Unt 

l111he interna11onal r.?udy, when PEPCIO 40 rng b.i.d,, was compare::: 
10ranit1d1ne1SO mg b.1.d, a stalistt·;ally sign1f1canrly grl!1<>r11r percPnlage 
ol healing wa.& obseive\1 with PEPC!O 40 mg b.1.d at week 12 tTable 51. 
There was. however, no s1grnftcan1 d1fftHe1,rr. among treatrnE1n1s 111 
S':'mptom relief 

Table 5 
"'o Endoscopic Helhng - lnttrnltional Study 

Week 6 
Week 12 

PEPCIP Pr:PCID 
40 mg b.~ 20 mg b.1.d 

IN"' 1751 iN -a. 93) 

48 52 
71 • 68 

•p ~o 05 vs Ran111dme 150 mg b.1 d 

P£tholog1cal Hypersl'l<:~tory Cond1t1ons 
(e 9, Zoll1ngttr·Ellison Syndrome, 
Mult1ple fndocnne Adenoma$) 

Rani11cJ1ne 
250 mg b.i.d 

!N = 1721 ., 
60 

In studies ot po•1ents w1th pdlholog1c.al hV~fset:reto1y ~ondillons 
such as Zolhnger-Eli"son Syndrome wrrh or w•thoul multiple t.''d-Ocnne 
od-enomas. Pf PCIO signrlicanUy inhibited gastric acid secre11on and 
conlrolled associated s~mptoms. Doses tron1 20 lo 160 mg q 6 h main· 
tamed basal acid secretion below 1Q mEqlhr: 1n1\iat doses Wt-re t1tr•ted 
lo lhe ind1v1dua1 pal1ent need and '.lubstquent ad1ustments wefe nO(;et· 
s&f'/ w11h time rn some patients Pf PCID wa' well tolerated at these high 
dose level!> for pro!ongeo °"norls igreater than 1Z monlhsl in eight 
pal1ents. and there were n(J cases r~~orled <'I 9ynecornastia. increased 
prolacun levels. or 1mpolence wh•ch were considered t...i be. due to the 
drug 

tNOfCATlONS ANO USA.GE 

PEPCID is indicated •'I 

1 Short term trea111,ent of active duoder1al 11/t"er Mos! patients heal 
1N1thin 4 INEieks, there is catclv ree1son to ~~e PfPClO at lull dosage for 
longer lhan 6 to B weeks Studies h&\/'e not assessed the safety of 
famotidme in uncompl1catecJ active duoden.tl utce1 tor periods Ill more 
than etghl weeks 

2 Mamtenancl! tflerilp'f fo• dvodPnif/ ulc~r pat11:11ts at reauced dos· 
11ge after heahng of <1n J01vP ulcer. Controlled ~tudies h.:ivp nol ex­
tflnderl beyond on"' y@Jr 

3 Sl1ort term lrP<1tment of act1~·e benl(;n ~astflc ulcer Most p.allents 
t-.eal w11h1n 6 weeks Studies h<ive 001 »~"esscd the ~<ilet; or ef11cacv of 
tamot1dme m unco.nphcaled attive heri.191i gastnc ulcer for periods of 
rnore 1t1an R weeks. 

I 
I 
I 
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Tablels PEPCID• ffamot1d1ne MSD\ 
Oral Su!opens1on PEPC10-

\f .irn0\lli1n~ 1m Oial Suspension, MSDI 
ln1ec11or1 PEPCI0-1 V (f-amo11d1ne, MSDl 

4 Sho1 t term lreiltment of gastroesophageiJ/ reflu>: rltSf'il"-*' fGiRD! 
PEPCID 1s rn<l1Latad for :ohorl term !rcal•nent of patients with symptoms 
of GERO (see CUN1C<\L. PHARMACOLOGY. C11n1ca1 ~turlrPsl 

PEPCID is also rnd1cated for !he 'Short tf>rrn t•catment ol esophao;.pl1s 
due 10 GERO 1nclud1ng ~ros1v~ 0r ulcerat1vt? d!Seasti d1ag11ostHl Pv 
enrtoscopy I see CUNICAL PHARMACOLOGY. (.l1nicnl S1u111~s1 

~. 1reatn1e11t of pafho/og1cal hypersecretory t;ond1t1ons (8 g. 
Zollmger [!Itson SyPdn•n1e. rnu!;ip1e ernJocrme .uit•nonltl5/ 

PEPCIO IV 1s 1nd1catecl rn some ho~P•tal•H•d patients w1f~1 patholog 
ica\ h'fp('rsecre10ry cond1!1(ir1s r•r 1ntr.:1c:Jt>I(' liker: •. or a~ an al1err10t1ve 
to the oral dosage forms for short-tefn\ use 1n patients who are unable 
to 1a!lc oral med1cat1on 

CONTRAINDICATIONS 
Hypersens111vitv to any componenl of these products. 

PAE CAUTIONS 
Gt!neral 

Syrnptom<i.11\. t•;~pun"Se lo 1ne1apy w1tli Pf.PC!D does not prf!clude the 
presence of gas1r1c maJ•gnancv 
Patients with St1vere Rena.' ln.~ufl1c1er1cy 

longfH intervals btVweeo do-se'S 01 \owPr noses may need to be used 
in pauents w11h severe rena' 1nsulf•c1ency h;reatin1ne clearancf' < ~o 
rnl:mm\ \C' ad1ust tor the lon11er el1mrnat1on h1lf-hfe of famot1dine I See 
CLINICAL PHARMACOLOGY af!d DOSAGE ANO AO~•i..,STRAT\ON \ 
However, currer.!ly, no d'Ug·retated to1oc1ty has t>~e" 'o-·"d with high 
plf.">ma conce•,trahons of larnot1d1ne 
tnformat1on for Pat1enf:i 

The patient should be instructed to sha":o lhP. oral suspension vigor, 
ously for 5 10 ~"condJ ~Hio1 lO each use- Unused consliluled oral 
suspension sl''>ould be d1tcarded after 30 days 
Drug lnttlfact1ons 

No drug inlet actions have be:e:l identified S'udies w11h tamotidine 1n 
man, tn animal models, .-nd 1n vitro h"'vo shown no s1gn1ficant inter­
ference with the dispoai11on of compourids metaboh1ed by the hepahc 
m1crosotruil enrvmell. e.g . cytochrome P450 systern. Compounds 
'""ed 1n man include warfa:1n. theophylline, phenytoin, d1az11pam. 
• 1 , .opyrrne and ant1Pvnne lnd0t:vamne green as an 1nde• ol hepillrc 
.~,,.,, -.-traction has been IP.sled and no s1gn1f1cant effects have been 
f(l . 1f1 
Ca~-:1nog•1t•s1s, Mur119sne.s1r. 
Impairment al Fttrt1l1ty 

In a 106 ~eek study in rats and a 92 week s1udy 1n mice given oral 
doees of up to 2000 mg/kg/day ~approx1mat11lv 1500 time• the recom­
mended human dose for active duodenal ulceri, !here was no ovidence 
ol carc1nogen1r. polen11 tl for f'EPCIO 

Famot1d1ne was l"!ega11ve m the m11.rob1al mutagen tesl (Ames 1est) 
us1n9 Salmonel/1, 1vph1mur1um .. tid Esch,r1eh1i1 coll w11h or without rat 
hver e111yrne act1vai:1on al concentriu1ons up to 10,000 mcglplate In in 

vivo s11;d1es 1n mu;:e. w11h ci m1cronuc'eus test and a chromosomal 
•berrat1on test, no f'!V1denC'a ot a mutai~en1c "Hect was observed 

In studies with rats given oreil doses of up to 2000 mg/kgldav or 
inhevenous doses ol up to 200 mg1kgi-day fert1hty and reproductive 
performance wer::t not aflectltd. 
P,-ll(Jnll1'Cy 

Pregnartey Category B 
Reproductive s1ud1e~ have been ~er formed 1n r~ts and rabb1l'S a1 oral 

doses of 11p tn :tOOO and f.()O mgikg1day respectively <H•d 1n both species 
at IV doses of up to 200 rn9A91dav. and tiave revealed no s1gnrftcan1 
evidence ot 1mpa1ted fer t1hty or harm to !ht: fetus due to PEPCJO. While 
no direct le101, ;...c ettects >lave been obsf!rved. sporadic aborlrons 
occurring only m ·nothers d1splavmq 1narked (te•neased load intalle 
wer@ seen 1n some rabbns at oral doses ol 200 myikg1day (250 times the 
usual hun,an dose! or higher. The1e are, how~v"r. no adequa1e or well 
cc:ntrolled studies tn pregnant women Berausto animctl reproductwt"! 
sh.1d1es arE!' not always pred1c11ve of hu1nan re!:>POn!.e. !his drug should 
be used during pregnantv onl'I' d cl<iarlv needed 

Nur$-1ng Mothers 
Studies perlormod in JactatinQ rcit:S have shown th.ti tamot1'11n...- 1s 

st!cre;11c- mto breast milk ffans1en1 gfOWlh Oepll'.l'i!tlOfl was obsen1ed 1n 
young riAs suckling from mothers treated with maternolo>11r dose~ of al 
ledS\ 600 \11nes \ht>: usual hurnan flose I! 1~ nut known whether tnis urug 
1!). secret~d •nto hurnan milk Because n1anv drugs dfe sec1e\ed 1n\o 
h\1mar1 rn1lk and bec.iust' of lh~ JJotw111,tl tor ~t'l•Ou!) ad\lt1rse te.1d1011!. 

ldlllPIS PE:PU(.ie 1farno11d"-,t> MSD) 
(li "! $l1"S\)P""••n•1 Pi:PCl1 !n 

!J:ar"ol1d1r1e for Ch.i' Suspens1011. MSDl 
1n1ect1011 PlPCiO• ! V 'flJiT ot1d1r,t>. MSOI 

J:_,4~]lti 

in nursin~ 1tifants from PEPCJO. a dec1s.on shouJd be rllade whtHhflr to 
d1sco1111nue nursing or d1scontmuc 1ht: 1~111y. 1akmg 11•10 actounl th~ 
•mportan...:e of th,. 1lfuy tu tf\e rnotht•r 
Pt>diarnc Use 

S<1lety anrj effectiveness 111 ( h1ld11~ri b,11.11 not het!n esta\)\>..,l'if'!1 
Use rn tl•ler/y P,;r1ents 

r · ; rfosaqe ad111strnent 1s re:qu1tf'(1 basPd on age (see Cl INICAL PliAA· 
M; ~OLOGY. Pttarmacoki"eticsl Oosag~ ad(ustrnent •n lfi.e case of se· 
vf'rt 'f!na~ 1mpa1rr11en11n<1v lie n1>c~·,.~aiy 

ADVERSE REAi;TtONS 
The adverse react1uns hsted be\l)W nave beP,n rf'po11e-i •1tJt1ng do 

rnest1c and 111ternat1ona! ct1n1cal trials 1r1 ~ppro>11matelv 2500 paoents In 
those controlled clm1cal 1nals in which ,oEPCIO Tab!els were compared 
to placebo, the 1ric1dence ot adverse l!!ll.?@rlences m the g1ovp which 
received PEPCID Tablets, 40 mg at bedtime, was s1m1lar to th.ti in the 
placebo group 

The fo!lowmg adverse r'!acl1ons have tteen reported to occur ir\ more 
than P·o ol patients on therapy with PEPCID m controlled d1nica1 irial:s. 
<Jnd mav be causally rel.tled to ~h~ dfug heedache 14 1"o). d11.'1nes~ 
(1.3°'ol. con51ipa11on 11.2%) and d1anhea (1. 7°10) 

The following other advP.tse reactions havp bf'en reµorted infre· 
Que1HlY 1n cltnical trials or since the drug was marketed The teta.t1on­
shlp to therapy with PEPCID has b(len unclear 111 many cases Nithin 
each category the adverse u1ac.11on"S are hs1ed rn order ot d1tcreasing 
severity 

Body as P Whole. fever, asthem•, fatigue 
Card1ovJscular arrhythmia, AV btock. palp1tauon 
GastrJ1nt•stma/_ choleslatic 1aundice, hver enr;-me abnormaht1es. 

'ornrt111g, nau$ea, abdomHlal disc.omfo1t, anorr1.1t1a, dry moulh 
Hem.1tolog1c- ra1e ca'ies of agranulocytosis, pancy1ope111a, leuko­

pen1a, \ ··ombocvtopen1a 
Hyp•rs11 ... s1t1vity: anaphvlaxis, a.ngi<>edema, orbital 01 tac1~\ edema, 

urticaria_ r•~~. con1unc11val 1nject1on 
Mu.scu!oriei3tal: musculoskeletat pain, arthralgta 
Nervous Sy•t•mlPsych1atr1c: grand mar serrure; psvch1c chs.tur· 

ba.,ces, which were rever11ble in caf&I for which fol/o>O¥·up was ob· 
tained, including hallucinations. confusion. ag11ahon. depression . 
aniuety. decreased hb1dQ,, par6slhes1a; insomnia; somnolence 

RespJratc-ry: b1oochosp1u1m 
Skin: alopecia. acne, pruritus. dry stun. flushing 
S,,.clal Sans"s: ti11ni:u1. taste aisorder 
Othtu: rare caMs of impo1t1nce have been reported; however, 1n 

conlrollld clmital trill$, the incidence was not greater fhan that seen 
>Ni0'1 placebo. 

Tl'lf! adverse reaet1oni. reported for PEPCIO Tablett mav 3!10 OCC\JJ 

with PEPCIO Oral Suspension or PE PC ID J.V- in addition, transient •rri1a-
11on ~t 1he .nject1on 51t~ hes been obseived with PEPClO LV. 

0\1£RDO$MIE 
There is no 1:.-cpenence to date with deltberale ovordosage Dose$ of 

up to &40 mg/dey !"lave been given lo patients wilh pathological hyper 
secretory cond1t1ons with no senou~ illd"Vflf'!l& e1tecis. In the even! of 
overdouge, treatment thould be symptomatic and supportive Unab 
$CHbed ma\ei1al •hould be removed from the gastrointestinal 1rac1, the 
patient should t...:t monitored, and supportive therapy should be em­
ployed. 

The oral LD!JO of f•mot1d1ne in male and 1emale rats and mice w11s 
greall'Jr 1han 3000 rng/kg and the rn1n1mum 11'thdl acute oral dose 1r... 
dogs e""t:t'ttded 2000 mgfkg Famot1dme did not produce oven eflec;ts at 
high oral doses m mice. rats, cats and dogs, but induced s.1gnihcant 
a11ofex1a and growth depression m rabbits st11r1mg with 200 m~/kglday 
atallv The 1ntra ... enou~ LD!ill at lamot1dine tor mice and rats rangfld 
from 254-563 mglkg and the m1nm1um lethal smgle 1.V. dose m dogs 
was appro111ma1ely JOO mg/kg S1QnS c..I acute mlo111cat1on 1n l.V. treated 
dogs were ernesis, resit~ ssness, pallor of mucous membui.nes or red· 
ness of mouth and ears, hypotens1on, utchycard1a 11nd collapse 

DOSAGE ANll ADMINISTRATION 
DJ.JOdenal Uiceu 

Acute Therapy , ne recommended adult or at d<Jsage 101 &eh\le duo· 
denal utce1 1<; 40 m•J once a day at bedtime Mosl patients heal w11hin 4 
weeks. there is nuelv 1\;awn to u~e Pf?{:\!) ill full doSdQfl lot longer 
than 6 10 8 wee11s A regimen of 20 mg b 1 d •s also elfec11ve 

Mamtenan1,:e Therapy The r11com1:-iended oral dose 1s 20 ng once.-. 
d.tV .it bt:it.it1n\P. 

I 
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Tablefs PfPCIO- !Famotidin11, M~OI 
Oral Suspenti,on PEPCIO­

!Famot1d1ne for Oral Susp~nsron, M!iDl 
ln1e.:11on Pf.PCIO- 1.V_ (famo11d1ne. MSO! 

iJ6mgn Gastnc Ulc(Jr 
Acvte Th•rapy: The recommended adult oral dosage fo• active l·e 

n19n gastr1<:. ulcer is 40 rng once a dsv at bedtime 

G"stro•soph1191111J R11ffu11 D1s11ase fGfROJ 
The recommended oral dosage for ireatmenl of patiftnts with symp· 

toml. o! GERO is 20 mg b.1.d. tor up to 6weeks The rec:omm~nden oral 
do .. ge for the- ireatment of patients with e9ophagi111 including ero 
sions 11nd ulceration! and accornpany1ng symptom& due to GERO is 20 
Of 40 mg b.i.d. (Gf up to l2 w99ks \see CUN\CA.l PHA.RMACOlOGY, 
Cllnical Studrttsl. 
Patholog1cal Hyp11rr"C~tory Conditiofls 
(e.q., Zo/11nger-Ell1son Syndrome, 
MultrplB fn'1ocrtn11 /J 'Mo1ru1sJ 

rhe dosage ol ?ff ~10 in patients with pathological hypersecretory 
.:ond1tions 1'&nes witt\ the mdi111dual pAlient. The recommended .sdu\t 
or•I starting dose for p1tholog1c11I hypersecretory conditions rs 20 mg 
q 6 h. In some patients, a higher stariing d1,se m~v he required Doses 
should be adjusted to indi1'idual pat1e(lt n1,eds "' · .. l",ould continue as 
long as cl1mcally 1nd1c-1ed. Doses up to 1i:· .n. q 6 h liave been 
administered 10 some p•ti•nts with se1'en C:~l1son Syndrome 
Oral Suspension 
PE~IO Oral Suspension may be substitutrt . .. . " .'>CID Tablets in an..,­

of lhe above indications. Eacti five ml. contair.s 40 mg of fan .otidme 
•fter conslitution of the powder with 46 ml of Punhed Water as 
~;reeled. 

Dtrtttions for Pr•paring 
Pf PCIO Oral Suspenslott 

Prepare suspension et time of dispen•ung. Slowly add 46 ml of 
Purified Water. Shake vigorously for S - 10 seconds •mmed1ately afler 
lidding the water end irnml'"diately before use. 
Stability of PEPCID Oraf Susp,,nsion 

Unused constituted oral suspension should be discarded af 1er 30 
days. 

/n1ra11•no1.1s Adm1nistrat1!'J'; 
In some hospitahzed ,1at•to'.'lt1 with pathological hypersecretorv con· 

d1ttons Of intractable ulce::, 'lr n patients who ue unable to- ta'l.e oral 
rr1edica1ion, PEPCID IV. rnay bf admm1stered. The recomrnend~d 110s· 
agtt is20mgq 12 h. 

lhe doses and ntgimen for i:.-~·rent.:-ral administrat•on m patients with 
GERO have not been es111Jbhsti1,d. 
PrB1Mr11tion of PEPCID 
lnrr•vfff1oCJ~ Solutions 

Dilute 2 ml of PEpCIO I v. lso1u11..,,. co.,taining 10 mg.1: · ! , ....,itn o.9°'• 
Sodi1.;m Chloride ln1ection or 01hercompat1ble intravenous solutlon to a 
total .... olume o~ either 5 ml or 10 ml and in1ect over a penod of not less 
than l m1nu1es 
P1Bpar11t10•1 of PEPCID lntra11t1nous 
ln/11s1on Solutions 

PEPCID l.V. may also bf! ~ministered as an infusion, 2 ml diluted 
•.v1th 100 ml of 5"Yo de•troae or other compa1ible solution, and infused 
over a 15·30 mmute penod. 
Stability of PEPllD 1. V. 

PEPl'.:10 L V. is slabte for 48 hours at room ternperature when added to 
or diluleri with mo•t commonl'1used1ntr&1'~nou!> sol.lt!Ons, e.g .. Water 
for ln1ttc'1on. o_go,:,. Sodium Chloride ln1ect1on, 5~o and 10""' Dextrose 
Injection, Lactaled Ringer's ln1ec11on. or Sod1un1 81carbona1e ln1ec110·1, 
5°·o 

,_ .... 

Tahl~ls PEPCIO- !F1tmo'.1c1i111" MSO! 
Orai Suspension Pf PCl()e 

iFamohdm<i tor 01<il Suspension. MSDJ 
lnJec11on PEPCI0-1 \' IFamo11d1ne, MSOI 

Parenteral drr.g products stiould be inspecled visually fo1 µarltculate 
metier a11d d1scolorat1on pnor IO .?dn1in1stral1on whenever solull'ln and 
coo1aine1 perrrut 

Concomitant Use of Antacids 
Antacids r.1oy f>te given con<:.Ofntlanttv 11 n.eet1ed 

Dosage 4.d1ustment for Patients wrth 
Severe Ren.Jf /nsu.'f1c1ency 

1n pat1en1s with !io~vtre 1enal 1nsuff1cif!ncy 1 e with a crerttinine clt>ar. 
ance less ttian 10 ml1m11' the el1m111at1on half-hie of PEPCIO may 
exceed 20 hours, rf!laChmg approx1m1tely 24 hours 111 anuric: patients 
A.lthouch no rela11onsh1p ot adverse eltects 10 high f.lasma level$ has 
· .ten established. to avoid excess accumula11on of !lie drug, ttie dose ol 
PEPCIO may tMl: reduced to 20 mg h.s or ttle dosing inlerval rr1ay be 
prolonged 10 36-4~ hours as 1nd1cated by lhe pa11ent's d1ntcal respon .e. 

HOW SUPPllEO 
No. 3535 - Tablets PEPCIO, 20 mg, are beige colored, U-stiaPf'rl. fdm 

coated !ablets code<t MSO 963- lhey are st·PPlied as follows 
NLC 0006-0963-31 vn1t ot use bol11os ot 30 
\6505-01-260·0902. 20 mg JO's! 
NOC O(IOf;-0963·58 unit of use boltli:ts of 100 
NOC 0006-0963-28 un1\ dcse packag" cl 100 

No. 3536 - Tablttts PEPC~O. 40 mg, aft! l1ghl brown1~h-orailG.,, 
U·shaped, litm-coated lablets coded MSD 964 They are supi>lied «s 
follows· 

NOC 00>6-0964·31 umt of use bollles nf 3!' 
!6505-0 I-fr.,-, :. 1o4, 40 mg JC'!.) 
NOC {)Of "·~·158 umt af usr bottles o11f)() 
NDC OC.$·~54·28 unit dose pacllage ol 100 
16505-0 '-318-0464, 40 mg 1nd11'1dually sealed 10C .l 

No. Jf,lt. - Oral Suspension PEPCID 1s a whitfl! to off-1Nhite powder 
containing 4:~ -:, of famottdone fot constitution. When conslituted ai; 

d1~ec::ted, PEP\~10 Oral Suspensmn is a sriooth, mobile, oil-white, ho 
rnoveneous su~ptin51on with a chPrry-banana-mint lla1'or, containing 
4('1 mg ol famo!idme per 5 ml. 

NOC 0006-3538·92, bo!lles contaimnQ 400 mg famot1dine. 

FOR INTRAVENOUS usr )NlY 
N"'.I. 3539- tn1ection PEPCIO IV. 10 mg per 1ml.1s a nC\n-preserved, 

cleo1, colorless solution and., supplied as foliows: 
NOC 0006-3539-04, 10 • 2 ml single dose vials 
~6505-01-281·1249, 10 mg per ml. 2 ml 10'sf, 
No. 3541-lnJection PEPCIO t.V. 10 mg per 1 ml. is a clear, colorl&Sii 

solution and is supphed ai; follows: 
NOC 0006-3541·14, 4 ml v1zl!. 
16505·01-282·1180. 10 mg per ml, 4 mU 

Storage 
Avoid storage of PEPCIO Tablets at temperf!Ures above 40 C '104"Fl, 
A.1'01d storage o1 the powder tor oral suspension at temperat1,.1rea 

above 4o··c t104 Fl. Aller const1hJl1on store 1he suspension beiow JO C 
(86 f). [)o riot freeze. D•scarli unused suspens•on wfler 30 days. 

Sto1e PEPC!O \.V et 2·8 'C ~36-46 f) If solution treezes.. bung to room 
temperature: allow sufficient time to solub1hze all !he compon.,n1s 

When diluted as •"'Commended (see OOSAGE: ANO ADMINtSTRA. 
llON! PEPClO l.V t~ stabte lot 48 hours at toom tempefatun! 

MSD MERCK SHARP & DOHME 
01V Of MERCK & LU. lp.,c 'vV{ST POINf PA 19J86. USA 

Pr•q!('d 111 USA 

I 



"-1tffl-



- .,---
/ 

-----------------------.,., -••""' ---" ' • ..._ ______ ....., _____ ·•""& :0!(41+"'1 .• IY!VA4k!j!l\k,,.._ , . ' 
, -. ·· ·. '· · .,. .. -· .: ·· "·· ". •--'•····-w·.-.c,, .. ~d 

'(!RPI!) 

PEPCIDe 
(Fm:itld\M, "50) 

- 19 -

The closqe of PEPClD IR ia1•lads .,\•ill 1tl\llel1t•1a1 

1>1tient. The wwnded alt or11 surttng dos• fw. 

1t1&llol119IG11 ..,.,,,,,,.,,..,. llR~l\11111 Is 20 11111 q6h. ln 

smt 1>1tlents. • higher surt\ng dos• NY bl required. 

Doses should bl Adjusted to \."id\vld111l p.at lent llllds And 

sllouh1 on\111111 u tong u c1tnlully Indicated. Doses 

· up to 160 11111 q6lt blve bHft 1cilllnlste:red to SCIRI pit tents. 

~,,. ••~IPe J1111RITZ '')I slflld 11 a. 

of 70 
Concanilunt use ~ Antlclds 

Artt--lds may bl given conca11lt1ntly If n••ded. 

DoHM AdJusu.nt for Patients 111lth Severe 

Re111l lnsufflclenc;y 

In 1>1t\ents "''tll 11v1re ren1l Insufficiency, \ .e., wltJI 

1 cr~&tlnlne cle1r.ance less th&n 10 lll.lllln., ti!« 

ell•ln&tlon bllf-llfe of P£PC1D ...y exCHCI 20 hours, 

l'llCh\ng 

71 p&tl1nts. 

IPPrGXINtely hours In 111Urlc 

Although no rel1tlonshtp of &dverse 

effects to fifth pl&Slll levels hU bH11 esUbHslled, to 

•void excess .cc ... 11t\on of the drug, the dosing 

lnt1n1l of PEPClD ~ bl prolonged to ~ hours H 

\nd\ubd by the p.atlent's clinical response. 

10. it.nn St~ No. •7 
IU. 11. D. 3. 
IU. V. M. 2•. 

71. Abr111M Study No. 404 
JU. ll. D. 3. 
lU.V. M. 11. 

OOOlO 

Vol. 1,1,·p~ .76 
Vol. 1.ZS, p. 13. 

Vol. 1.1, p. 58 
vol. 1.~, !I· 6: 
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PEPCID 

(fMOttdtne, "5U) XXXXIXIC 

.... 
supp1'ed u follows: 

!Jo. mx - 2D 119 beige coloNd, c:odld NSD 163. 

NOC OJ06-0963-30 unit of use bottles of 30 

NOC 0006--0963-61 untt of use bottles cf 60 

NOC 0006--0963-28 unit close package of 100. 

No. XXXX - 40 119 1'ght bl'Ollll'll sh orange, c:odecl "50 964. 

NOC ~-30 un\t of use bottles of 30 

NOC 0006-0964-61 unit of use bottles of 60 

llJC 0006-0964-28 unit dose packige of 100. 

!§!l l'EllCK SHARP & DOlllE 
DIV Of flEllCl & CO., llC. 
WEST POINT, PA. 19486, USA 

Issued Prtnuel tn USA 

12. a.1st~, l'lnufacturtne 
ud controls 
Itta U. D. 1 • 
Itta Ill. I. 4 

1100~1 

Vol. 1.1, p. IZ1 
Vol. 1.2, p. 10I 1 

f, 

I 

4 ., 



-

t 

-.,--

------~---------------~-,--,·-P•---;;;l'1J1!9i1111111_.,.,...'11 ____ ...__,,._ .. ,.., __ ...,_..,1~4--C-.... l 

' I 

1 

~ 
I 

1 

.. 



-

,/ 

~ -.- --:--- - ... ..__ .... ________ __..,.::::::=:=:·•'a sa11 a ;zs••P z111211:.; i'1tll '™ ... 1. J --·--------..::· "·'''·"''"'-~ ....... ~.,··-~-~ _:;, 
--·"--~ ···- '. .. 

-~ -. .:...-....-.. .... ---· ... - ________ .. ____ ... ___ ---- •-.. ·-·-· ... ---~-•.- ... - .... ·----·- .. ··-·-·-· .... ,. 

DIVISION OF CAIU>IO-RENAl DRUG PRODUCTS 

NDA 19-462 Pepcfd (f1110tidfne) 

ORIGINAL SUBMISSION CDIB RECEIPT DATE: 6/24/85 

Phtnntcology Review 
(Original SU111111ry) 

1. Nuie of Drug: Pepcfd (famotfdtne) or MC-208 

2. Category: Histamine H2 receptor antagonist 

3. Chet11fcal Structure: 

Famottdfne 

4. Composition and Dosage Fonn: 

August 26, 1985 
Merck Sharpe I Dohlle 

· mg/per tablet 
Famotidine ••••••••••••••••••••••••••••• 2 or 40 
plus fnactfve ingredients 

5. Indication$: Short-term treatment of actfve duodenal and gastric ulcers, 
long-term prevention of duodenal ulcer recurrence, and long-tenn 
.. nagement of pathological hypersecretory conditions such a~ Z-E Syndrome. 

I 
' t 1 

I I 

! 

6. Dosage: Reconnended adult dose fs 40lllg at bedtime for acute duodenal or 
gastric ulcer. The 111fntenance dose to prevent ulcer recurrence f s 20ltg 
at bedtime. for Z-E the dose ts usually 20mg q.1.d. but could range up to 
160mg q.1.d. In patfents with renal insufficiency, dosing 1111.Y be every ,, 
other d~ .for whatever 1ndfcatton. 
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7. IND UNDER WHICH CLINICAL SnJDIES CONDUCTED: 

8. Submitted Preclfnfcal Data: These studies were largely conducted either 
by Yamanouchf Phann. of Japan ( Y) or Merck Sharpe & Ootllle (MSO). Many of 
these studies were reviewed fn the past fn conjunctfon with IND 18,888. 
The followfng SU11111ar1zes preclfnfcal data that have not been previously 
reviewed. For the sake of brevity, the letters F, C, and R·are used for 
f1J110tfdine, Cfinetf dfne, and Ranittdfne respectively. 

A) Acute Toxicity: 

Dogs: 

Four dogs treated at separate times with single oral doses ranging 
frOll 10 to 2000alg/kg showed no adverse effects (cl fnfcal, ECG, senn 
bfochem, bocty weight, hematology, urinalysis). When the same dogs 
were subsequently tested for 15 consecutive da,ys with 1000mg/kg/~, 
they ~xhfbited only slight weight loss and necropsy was nonnal. 

Another set of dogs were tested acutely f. v. w1 th a 2 or 3S 
foiinulatfon containing saline and L-Aspartic acid at doses ranging 
from 10 to 300 119/kg injected at the rate of 10 •1/•inute. No deaths 
occurred up to 200 119/kg but one died at 300 mg/kg of unknown cause. 
The dose of 10 119/kg f.v. caused no clinical reactions, but 30 I 100 
mg/kg elicited emes1s fn 1/4 I 4/4 respectively. Clinical reactions 
at 200 mg/kg I higher were emesfs, weakness, defecation, lacrfmatfon, 
and sometimes conjunctival injection, fnactfvfty, I prone posture at 
300 111g/kg. Slight tachycardia occurred at 300 119/kg, glucosurfa & 
proteinuria at 100, 200, and 300 mg/kg, prominent GOT & &PT at 200 
and 300 mg/kg, & t\ypokalemia at 300 119/kg. Gross I •icroscopfc exam 
were reportedly nonnal. 

Rats: The injectable fonnulatfon off when tested for acute 1.v. 
toxicity fn mice after exposure to conditions of degradation (2 
1110nths at 600C) displayed an LOSO (410 mg/kg) whfch was comparable 
to undegraded 111terial (306-438 119/kg). 

Six analogues of F tdlfch are either byproducts of synthesis or 
products of degradation were tested for acute toxicit,y. All showed 
eithet" low toxicity or toxicity comparable to F except for one (A-4) 
It showed an LOSO of only 113 119/kg and 225 119/kg orally fn •fee and 
rats and an LD50 i .v. of 22 119/kg and 18 mg/kg in SIM. However when 
a mixture of F and all of the 6 analogues. each analogue at a cone 5 
tf111es the expected, the oral LDSO of this mixture in mice was the 
sae as nol"ltllly •nufactured 111ter1a1. 1.e. 8000 119/kg. A-4. 
which is a byproduct 1n the synthesis of MK-208, was nephrotoxfc fn 
rats treated acutely p.o. 

' ·I 
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7. IND UNDER WHICH CLINICAL STUDIES CONDUCTED: 

8. Submftted Preclfnfcal Dita: These studf es .ere largely conducted either 
by Yamanouchi Phann. of Japan (Y) or Merck Sharpe & Dofllle (MSO). Many of 
these studfes were reviewed fn the past fn conjunctfon wfth IND 18.888. 
The followfng sunmarizes preclinical data that have not been previously 
reviewed. For the sake of brevity, the letters F, C, and R·are used for 
F11110tidine, Ciinetidfne, and Ranf tfdine respectively. 

A) Acute Toxfcf ty: 

Dogs: 

Four dogs treated at separate tfmes with single oral doses ranging 
from 10 to 2000mg/kg showed no adverse effects (clinical, ECG, sena 
bfochem, body weight, hematology, urinalysis). When the same dogs 
were subsequently tested for 15 consecutive days with ·1000ing/tg/day1 

they exhfbfted only slight weight l~ss and necropsy was nonnal. 

Another set of dogs were tested acutely f.v. wfth a 2 or 3S 
fonnulatfon contafning saline and l-Aspartfc acfd at doses ranging 
from 10 to 300 11g/kg injected at the rate of 10 •1/afnute. No deaths 
occurred up to 200 119/kg but one dfed at 300 •g/tg of unknown cause. 
The dose of 10 mg/kg f.v. caused no clfnfcal reacttons, but 30 & 100 
11g/kg elfcfted emesis fn 1/4 & 4/4 respectively. Clfnfcal reactions 
at 200 mg/kg & higher were emesis, weakness. defecation, 1acr1111tfon 1 

nnd sometimes conJunctfval fnJection 1 f nactfvf t,y. & prone posture at 
300 1119/kg. Slight tachycardia occurred at 300 119/kg. glucosuria & 
protefnurfa at 100, 200, and 300 mg/kg, promfnent GOT & GPT at 200 
and 300 •g/kg, & ttvpokalemia at 300 mg/kg. Gross & •icroscopfc exam 
were reportedly nonnal. 

Rats: The injectable formulation of F when tested for acute t.v. 
toxicity in mice after exposure to conditions of degradation (2 
110nths at 600C) displayed an LDSO (410 mg/kg) which was comparable 
to undegraded .. terfal (306-438 119/tg). 

Six analogues of F which are either byproducts of synthesis or 
products of degradation were tested for acute toxicity. All showed 
either low toxicf~ or toxicity comparable to F e1.cept for one (A-4) 
It showed an LD50 of only 113 "lg/kg and 225 119/tg orally in •fee and 
rats and an LOSO f.v. of 22 mg/kg and 18 mg/kg fn same. However when 
a mixture of F and all of the 6 analogues, each analogue at a cone 5 
times the expected, the oral LOSO of this mixture tn mice was the 
same as rJnnally manufactured •terfal. f.e. 8000 ag/kg. A-4, 
ll'hfch fs a byproduct in the synthesis of MK-208. was nephrotoxic in 
rats treated acute~y p.o. 
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8. 54.lbacute Toxfcfty: 

Rats Jn an t.v. study conducted by Huntfngdon Research Groups of 
1SM and lSF rats were fnjected daily wfth o. 4. 20. 100. or 200 119/kg 
of F for 13 weeks. 

Results 

Clfnfcal reactfons following fnjectt~n were observed fn rats injected 
wtt.h 100 I 200 11g/k9. These included tremors. labored breathing, 
unsteacty gaft. pallor. and saltvatton. 54.lrvtval was reduced 1t the 
top dose (4M & SF deaths). Growth depression & increased water 
consumption was seen at the upper two levels, as well as anemfa and 
slfght increases in urea nftrogen and creatfnine (the latter at 
200). At necropsy, severe reactions were seen at the fnJection sites 
of 200 mg/kg treated anf111ls and renal cortical scarring was seen fn 
5/15 and 10/11 •le 1·ats al 100 & 200 119/kg. Stolllach weights were 
increased at the uppet· two levels & adrenal weights tn mles treated 
with 200 11g/kg. Mfcro·scopfc studies ccnfirwd the gross ffnding in 
the fnjectfon sites at; the top dose I the renal effects (foci of 
basophilic tubules or tubules wfth flattened epithelium fn 3/15, 
3/10. 3/10. il~O. and 11/11 •le rats of the c. L, M. + H levels). 
The (Oncentratfon of drug used at the top dose was 3.3S (.07 to 1.7S 
at the lower levels which dfd not show undue irritation 
histologically). The stomachs were said to be nol"llletl hfstolog1cally. 

~: In a range-finding stucty conducted by Y beagles were tnJected 
~ with o. 100 and 200 mg/kg/day of F for 2 wks. The f njectfon 
rate was 10 or 20 ml/•fnute and the cone. of the drug was 2S. 

l~esults: No deaths occurred but dfstnfct clfnfcal reactions were 
"elfcfted fn a dose related way. The reactions were emesfs. 
salivation. conjunctfval fnjectfon (top dose), collapse (top dose 
after fnjectfon) I associated defecation. No other effect (including 
biochelnfcal, gross & histological) were seen. 

c. Chronfc Studies: ... 
Rats 

1) · Jn a study conducted by MSO to evaluate the reversfbflft.Y of 
eostnophflfc cytoplasmic granularity (ECG) of gastric chief 
cells. groups of 60 ••le S-D rats were gavaged with O or 2000 
119/kg/day of F for 182 days. Twent,y rats per group were 
sacrificed at tel"llt (182 days) and the remainder after a 14 wk 
recovery period. j 

-f 
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Results 

After 182 d-.ys slight ECG of chief cells was seen in 5/24 (211) 
controls and 14/20 (701) treated. After the 14 wk recovery 
period the incidence was 11/36 (311) controls and 11/40 (281) 
treated, thus fndfcatfng revers~b111t.Y of the effect. 

2) A sec.;'.'ld reversibility stu~ was conducted by Y tn two groups of 
60 M CRtO rats at oral doses of 0 and 200 119/kg. Treatment 
lasted 24 wlcs & the post-treatment recovery period was 18 wits. 
Another reversibility study conducted by V in SD rats entailed 
the oral a0llin1strat1on by gavage of 0 or 2000 119/kg of F to two 
groups of 70 to 107 rats for up to 43 wits. Interim autopsies 
were 111de at weeks 13, 26, 37 & 39 and at 5 & 13 wks post drug 
(recovery phase). Subgroups included controls and test animals 
receiving acid drinking water for 43 wtcs, at which tf11e they 
were sacrificed. A fourth reversfbflft.Y stud,v was done (see 
below). 

Results 

In the first stu<(y gastric chief cell eosfnoph111c 9rar.11t11rit.Y 
(ECG) was observed in 10/16 and 11/17 anf•ls treated w1 .h 200 
mg/kg of F for 14 & 22 wks vs 0/15 & 1/17 controls at 
corresponding ti.es. Sfxteen weeks after discontinuation of 
treatment in week 24, the fncfdence of ECG was 1/27 & 1/28 fn 
the treated & controls respectfvely. 

Dogs: 

In the second stu~. the number of incidence ECG cells as cell 
as the intensity of ECG cell proliferation increased fn the drug 
treated anf111als as early as 13 wits; these effects intensified 
over the course of treatment. HCl acid in the drinking water 
dfd not prevP.nt or enhance the ECG cell proliferation in the 
drug treated. There was partial regression of the enhanced 
number of ECG cells in the test animals 13 wits after cessation 
of treatinent. 

In the third stu~. the ECG cell t\yperplasia noted fn rats 
tested for 43 wits was totally reversed 26 wits subsequently. 

1) In a 26 week 1.v. stu~ conducted by Y groups of 4M & 4F beagles 
t1ere injected daily with O, 4, 25, or 100 1119/kg/d~. The 
fonnulatfon used was a lyophilized preparation containing 
L-asparttc acid and dissolved 1n saline at a cone. of 2S. 
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Results 

One dog at 100 mg/kg collapsed 2 minutes after the ftrst 
fnJection I displa.yed reduced motor activity. decreased 
respiratory rate. pale mucus 111embr1nes I weak pulse. It 
recovered 3.5 hrs. after injection. 

Dose related emesis occurred minutes after injection. 
Salfvatfon occurred at the top dose as well as reddening o•1' 
110uth and ears. possibly due to vasodilation • occasionally tn 
3/8 dogs. 

The pulse rate of nearly all high dose dogs was prominently 
increased 1-3 mf nutes after injection during the enttre study. 
but were unchanged at the lower doses (5 I 25ing/kg). 

No adverse effects were seen i" any of the other parameters 
(water intake. opthalmologic. serum biochem. hematology. 
llO'elographic. urinalysis). Injection sites were not unduly 
affected. 

2) In a study identical to the previous one. groups of beagles were 
injected with o. s. 25. or 100 119/kg for 26 wks; this study was 
conducted by Shin Nippon labs. 

Results. 

The results of this stuc(y were essentially identical to the 
previous one. The only notable differences was the presence of 
11&1cosal reddening (vasodilatfon ) I slight tactlycardia at the 
25 1119/kg level as well as at the top dose and the absence of 
collapse of 11'\Y treated dog. 

D. .!!!production Studies: 

1. Fertilit,y I General Reproductive Perfor'lllnce: In a study 
(181106) conducted by Y groups of 24!1 I 48F Sprague-Dawley rats 

· · were gavaged daily with o.soo. 1000, 12000 mg/kg for 12 weeks 
prior to utfng I through uting 'fn the case of the •les I for 

· 2 wks before mating. through mating & up to da.y 13 of gestation 
for 1/4 of the fe111les. or up to da.y 20 for 1/2 of the females, 
or tl,:-"lugh natural del 1very & up to t.ean'fng for 1 /4 of the 
f ... l!s. The develop1111ent I reproductive capacity of the Fl 
generation was detenn1ned I the early growth of the F2 
~neratfon. Teratogenfcit.y was deten1ined by exa•inatfon of the 
offspring delivered surgically at da.y 20 of gestation for gross. 
vtsceral. and skeletal defects. 
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Results 

None of the test doses produced dr1stfc 1•pair11ent. Treated 
responded essentfell,y like controls wfth respect to 111tfHg 
perfor111nce, fertflfty, fecundity, growth, developi1er1t I 
fertflfty of the Fl generation, end stltus of the F2 
generatfon. Nor was there an.v fndic1tfon of ter1togenfcfty, 
although the drug eppeared to ceuse Minor skeletal v1rfatfons 
(fncreesed ~fbs, sternebrae, and caudal vertebree). The only 
Offspring that WIS grossly defonied was a low dose pup wfth a 
vestfg1al tlfl. 

Effects possibl,y due to F were increased neonatal deaths at the 
top dose I depressed growth of nurslfngs at upper two levels. 

2) Fertflfty stuclY 12. In an f .v. fertflfty stuclY conducted by 
IRDC, groups of 25 M I 25 F Charles Rfver rats were injected 
once daily for 60 da,ys before I through matfng for the .. 1es I 
for 14 days before 111ting I up to day 7 of gestation for ft111les 
wfth O, 30, 100, end 200 11g/kg. Offspring were ~elivered 
sur~fcally on day 20 I examfned for gross, visceral, I skeletal 
defects. 

Resuits -
Male I female fertflfty as well as f n utero development of 
offspring were unaffected at all test levels. There was no 
fndf catf on of teratogenfcfty. 

The only s1gns of toxfcfty were 5 male deaths at the mfd dose 
and 8 111ales and l female at the top dose, all temporally 
associated wfth fnjection. Males seemed to be 1110re sensf~ .e to 
the drug. Finally, post-dose tachycardia was present tn hfgh 
dose .. 1es. Growth of 111les I females was reduced slightly et 
the higher levels. 

3) Teratology Studies fn Rats: 

a) In a p,..lf•fnary dose-range stuclY (#80103) conducted by Y, 
groups of 12 pregnant C-R rats were dosed orally by 
catheter wft:h 0, 5001 10001 or 2000 •g/kg of F durfng days , 
7-17 of gestatfon. une ha1f of the anf•ls W..'!rt delivered 
surgfcelly ~n d-.y 20 and the remainder were allowed to 
del fver naturally. 
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!_esults 

In this dose range-finding stucb'. F was essentfally without 
effect. The only questfonable findings were 1n the group that 
delivered naturally & included slight increase 1n length of 
gestation at the low & high doses. slfght reductfon tn live 
birth rate and delivery rate at the top dose. Since the nmber 
of anf.als used per group was small, and since the results in 
the caesarian group were nonnal, the few disturbances seen in 
the group that delivered naturally Ill.)' not be drug related. 

b) In an f.v. Teratology Stucb' conducted by Y111anouchi groups 
of 30-37 pregnant t-R rats wre injected t.v. with a 2' 
sol. of Fat doses of 01 30, 100, and 200 119/kg during d-.ys 
7-17 of gestation. Two thfrds of the dams were delivered · 
surgically on day 20 and the remainder were allowed to 
deliver naturally. The Fl offsprfnf were eY~mfned for 
gross, visceral, and skeletal defects & those d~ltvered 
naturally were allowed to reproduce. 

Results 

F clused clinical reactions at 10 and 200 Mg/kg (ataxia, 
p11oerection, re~~ctfon fn motor activity, br1dypne1 1 

prostration) ar,~ciated with injection. Three of 37 dams died 
at the top dose. Reproduct~ve parameters were essentially 
undisturbed by all test do!;es of F. The only suggestions of 
reproductive fmpaf nnent wr~ slightly t11paired growth of the 
maie & female Fl offspring at the top dose. and slight reduction 
in the fertility of the Fl ~1gh dose ani111ls. There was no 
evidence of teratogenicfty (rate of terata low & comparable tn 
a 11 groups) • 

4) Teratology Studies in Rabbits: 

a) Dose range-ffndfng study by Y1111anouchf fn non-pregnant 
-.. rabbits: Groups of five N.Z. White rabbits were gavaged 

once daily with 01 500, or 2000 119/kg off for 14 d-.ys. 

Results: 

All rabbits survived but both dosages produced distinct 
toxicity, e.g. growth depression at the low dose & wight loss 
at the top dose, corresponding reductions fn food cons ... ptfon 
and d~se related reductions in the absolute and relative wight 
of the liver. There were no clinical reactions a necropsy J 
resealed no gross abnor111lfties of the thoracic an' abdollfnal 
organs. ~ 
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b) Dost range-finding study in pregnant Rabbfts: 

-.. 

In the ffrst study (180106), groups of 8 pregnant. N.Z. 
tidtfte rabbits were intubated once per dl.Y with O, 200, soo. 
1000, or 2000 119/kg of F during cSQs 6 to 18 of gestation. 

In a second study (f 80111), groups of 5-8 pregnant N.Z. 
Whfte rabbfts were intubated wfth 0, so. 100, or 200 119/kg 
of MK-208 during days 6-18 of gestatfon. Jn both studies, 
1nf111ls were sacrfffctd on day 29. 

Results 

In the first study, F exerted toxfc effects at all levels. · ' 
This included abortions fn 2/7 at 200 119/kg. 4/6 at 1000 
119/kg. and 3/6 at the top dose. These abortfons occurred 
sfx to eleven days after <:essatfon of treatlllent on day 18 
of gestation. GrowtnW'is depressed fn 1 dose related Wl.Y J 
at all levels; growth was de~ressed during t111e of drug ~ 
adlnfnfstratfon (days 6-18 of gestation), but continued to 
deterforate after cessatfon of drug admfnfstratfon (d~s 
18-29 of gestation). The dams e,.~rfenced 1 11ean wef gh~ 
loss at all dose levels. 

Food cor.' '111ptfon was depressed at all drug levels fn 1 dose 
relat,•; '~•l· 11ore so after the period of drug 
adminf:. ·,: atfon. Necropsy revealed yellowish-brown livers 
in 3 dams at 200 •g/kg and 1 case each at the other drug 
levels. 

There was a dose related' reduction fn the weight of· the 
fetuses :snd of the place::;t.ce. There was also an increase 
fn dead fetuses fn the ':est groups. Sro~s tnomal fes were 
present fn 1 each at th~ 2000 1119/kg and 10<.0 1119/kg (in each 
case included flexfon of tne left fore-lfmb) and fn 6 from 
one litter at 500 119/kg level (2 general edeL• a 4 edella of 
head region). Skeletal varfnnts were absent but visceral 
an0111111es included 2 cas~s of ~all bladder defect at 200 
119/kg I on~ at 1000 mg/kg and one ease of b1furc1tfon of 
the cardiac apex at 2000 119/tg. 

In the second stuc(y. growth and food consumption were 
ess•ntfally unaffected up to 100 119/kg; at 200 119/kg, 
growth was depr~ssed slightly. " I 

J 

I 
'I 

1 



~~~--~~---------~---------..--....... _.,_.._...,,..~"•'••~:a.._-.,sa.....,..,~,=••...,.~:UN-...a1111111:._ .. ~1&R!llt.a._.,..,.f1cl 

P1ge 9 NDA 19-462 

No drug releted deaths or abortfons occurred. Whereas none 
of the 58 contr~l fetuse' shQWed anomaltes. three of 46 
hfgh dose pups showed anomolfes exenceph41y, cleft palate, 
open eyelfds I cataract in one, agenesfs of the qall 
bladder wfth or wfthout rfb bifurcation tn 2 others). 

c) Rabbit Teratology Study (I 81101) by Yamanouchi) 

Groups of 9~14 pregnant N.Z. white rabbits were intubated daily 
during clay 6-18 of r.statfon with O, 30, 200, or 300 mg/kg 1nd 
sacrificed on d~ 2 • Offspring were examined for external, 
visceral, and skeletal defects. 

Results 

The doses of 30 and 200 mg/kg were essentially without adverse 
effect. The only disturbances possibly related to drug 
administration were a transient •tld depression of body growth 
at the beginning of drug treatment at 30 & 200 ,/kg, a slfght 
increase fn percent stillbirths at s111e (12 and S at L & M vs 
7S in controls), and a reduction in the percent of lwllbar ribs 
(28S vs 43S in t6ntrols). One •id dose mother aborted following 
severe anorexia I weight loss but this dam also showed evfdence 
of accidental fntubatfon at necropsy. The top dose was clearly 
toxic, causing severe anorexia I growth depression, 4 abortions 
(3 of whfch followed severe anorexia & weight loss), a distinct 
increase in stillbirths (16S vs 71 in controls) with a 
corresponding slight reduction tn avg. live lttter sfze, 
yellowish liver (fatty 11etamorphosis) llOSt likely secondary to 
starvation tn ffve dams. There were no external anomalies at 
any dose. but 2/77 pups at the high dose showed bent rfbs and 
there was a decrease in the number of lumbar ribs in offspring 
from the upper two levels as well as a decrease fn numer of 
sacrocaudal vertebrae at the hf gh dose. The latter variations 
reflect dela.yed ossfffcation and are lfkely secondary to poor 
nutrition. The anorexia & weight loss whfch appeared durfng 
treatment wfth 500 119/kg of F persisted and fn some cases 
intensified after cessation of drug treatllent on d~ 18 of 
gestation. Xl 1 of the four abortions at the top dose occurred 

·- after discontfnuation of drug treatment and tn 3/4 cases was 
related wf th severe growth depression. 

J 
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No drug related de11.ths or abortions occurred. Whereas none 
of the 58 control f'etuses showed ar.omlfes, three of 46 
high dose pups sho1~d anomolfes exencephaly, cleft p1lo1te, 
open eyelids I cataract 1n one, agenesfs of the gall 
bladder with or without rib bf furcatfon fn 2 others). 

c) Rabbit Teratology Study (I 81101) by Y1111nouchf) 

Groups nf 9-14 pregnant N.Z. white rabbits were intubated daily 
during day 6·18 of gestation with 0, 30, 200, or 300 119/kg and 
stcriffced on d~ 29. Offspring were examined for external, 
visceral, and skeletal defects. 

Results 

The doses of 30 and 200 •g/kg were essentfally without adverse 
effect. The only disturb4nces possfbly related to drug 
adminfstratfon were a transient •fld depression of boc(y growth 
It the beginning of drug treatment at 30 I 200 ,/kg, a slight 
fncrease fn percent stfllbirths at slllt (12 and S at L I M vs 
71 111 controls), and a reduction fn the percent of 1Ulllbar rfbs 
(281 vs 43S in controls). One •id dose 110ther aborted following 
severe anorexia I weight loss but this da• also showed evidence 
of accidental intubation at necropsy. The top dose was clearly 
toxic, causing severe anorexia I growth ~epressi,1, 4 abortions 
(3 of which followed severe anorexia A weight loss), a distinct 
fncrease fn stfllbf rths (161 vs 7S fn cont~ls) with a 
corresponding slight reduction tn avg. live litter size, 
yellowish liver (fatty metamorphosis) nost likely secondary to 
starvation in five dams. There were no external anomalies at 
•"Y dose, but 2/77 pups at the high d~se showed bent rfbs and 
there was a decrease in the nllllber of l .. bar rtbs fn offspring 
from the ufper two levels as well as a decrease tn nuU>er of 
sacrocauda vertebrae at the high dose. The 'latter varfatfons 
reflect del~ed ossfffcation and are likely secondary to poor 
nutrition. The anorexia I weight loss which appeared durtng 
treatment with 500 119/kg of F persisted and in some cases 
fntensfffed after cessation of drug treatlllent on d~ 18 of 
gestation. Xl 1 of the four abortions at the top dose occurred 

··. after discontfnuation of drug treatment and in 3/4 cases was 
· related wfth severe growth depression. 
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d) Intravenous dose range-ff ndfng studfes f n r1bbfts: 

In three non pregnant r1bbfts, an acute I.Y. dose of 100 119/kg 
was non-lethal, but 200 119/kg killed 1/3 and 400 •g/kg kflled 
2/2. 

A stud,y conducted by Y1111anouchf utflf zed 2 groups of 3 pregnant 
N.Z. Whfte rabbits fnJected I. V. wfth 50 or 200 119/kg of F 
during days 6-18 of gestation. Reproduction was not drastfc1lly 
i•paired, but one dam injected with 50 119/kg aborted on day 27 
and one pup from the top dose showed fusfon of the 2nd 1nd 3rd 
vertebrae. Clfnfcal re1cttont1. e.g. decreased Jctfvft,y & 
decreased •uscle tonus occurl'ed at the top dose only. 

e) Intravenous Teratology Study 1n Rabbits (StuclY 181107 by 
Y11111nouchf ). 

Groups of 13-14 pregnant N.Z. Whfte r1bbfts were fnjected I.Y. 
during days 6-18 of gestation wfth o. 10, 30, or 100 119/kg of 
F. After sacrifice on day 29, offsprfng were examined for 
external, visceral, and skeletal defects. 

Results 

None of the test dose~\ produced signfffcant disturbances of 
reproduction. But gr~wth was somewhat depressed (no weight 
gain) at the low I 11f d doses and the percent of empt;y 
implantation sites was increased at the same doses. Two 
abortions occurred at the low dose to dams that showed only •fld 
growth depression. The absence of a dose related relatfonshfp 
raises some doubt whether the aforementioned effects were 
tausally related to the drug. 

There was no clear evfdenee of teratogenicft,y; f solated 
anculfes observed in offspring of the test groups were 
retroesophageal rf ght subclavf an artery in one low dose pup, 
fusion of the 1st & 2nd thoracic vertebra & fusion of the 1st I 
2nd rfb fn one low dose pup. fusion of 7th cervical vertebra and 
1st thoracic vertebra wfth associated vertebrae body defects in 
1 third low dose pup. and finally abnonnalftfes of the thoracic 

· ·vertebra & rfbs in a high dose pup. These effects were not seen 
t n controls. 
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f) Effect of ora 1 and I. Y. admf nf s tr•atf on of F on food cons1.1111ptf on 
in pregnant rabbits: In thfs study conduc·~.ed by Y1111nouchf, 
eleven N.Z. White robbfts were gavaged onc11 daily with 500 ag/ltg 
of F during de,y 6-18 of gestation and all~d to deliver 
naturally. After a suitable recovery period, ~ surviving d111s 
were 111ted agafn and the sfx found pregnant were injected l.Y. 
with 100 mg/kg during de,ys 6-18 of gestation. · 

Result.! 

In the oral phase, F quickly produced a state of total I 
persistent anorexia fn 5/11 dams with an accompan,ytng 
sfgnf ffcant loss fn body weight. Appetfte & growth was not 
affected tn the other animals. Between days 20 and 27 of 
gestation (after drug admfnfstratfon had tennfnated and whtle 
ar.fuls were stfll anorexic) the ftve daa!t showing appetite & 
growth suppressfon aborted. None of the other dlllS aborted. 

In the I.Y. study, no growth or appetite suppression was induced 
I no abortions occurred. The only fetus aalforwd was one 
showing exencephaly from a 1110ther injected wtth 100 119/tg I.Y. 

g) Plasma levels tn pregnant rabbits 

These groups of 5 pregnant N.Z. Whfte rabbits were treated 
orally with 30, 200, and 500 mg/tg of F during de,ys 6-18 of 
gestation. Plasma levels were determined at 2 hrs post drug on 
de,ys 6, 12, & 1. 8 of gestation and at hrs 6 I 24 on de,y 18. 

Results 

F produced a predictable depression of appetfte I growth. 
Plasma levels were increased fn a dose related •nner at 2 hrs 
post drug at all times tested. However, they were substantially 
elevated at 24 hrs post drug only at the 500 1119/tg level, whfch 
1s the threshold level for inducing abortions orally. 

5. Peri - and Post - Matal Studies 
.. 

a) Groups of 25 fe1111le rats were dosed ctally fror.i de,y 15 of 
gestation to the 21st de,y of weanfr.g wfth 0, 100, 500, and 2,000 
ag/ltg of F. Growth, development. & ferttltty of the F1 
generation was assessed as well as effects on the F2 
generation. 
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f) Effect of oral 1nd I.Y. 1dminf stratfon of ~ on food cons1111ptfon 
fn pregnant rabbits: In this study conducted by Yamanouchf, 
eleven N.Z. White rabbfts were gavaged once dafly w1th 500 mg/kg 
of F durfng day 6-18 of g~statfon and allowd to deliver 
naturally. After a suitable recovery period, the surviving dams 
were mated 1gain and the sfx found pregnant were injected I.V. 
with 100 mg/kg during days 6-18 of gestation. 

Results 

In the oral phase, F qufckly produced a state of toU: ' I 
persistent anorexia in 5/11 dams wfth an accompal'\)'fng 
signfficant loss in body weight. Appetite & growth w~s not 
affected fn the other animals. Bei-een days 20 and 27 of 
gestation (after drug admfnfstratfon had tet"llinated and while 
ani1111ls were still anorexic) the five dams showing appetfte & 
growth suppression aborted. None of the other dams aborted. 

In the I.v. study, no growth or appetite suppression was induced 
I no abortions occurred. The only fetus ealfow.d was one 
showing exencephaly from a 110ther injected with 100 1119/kg I.Y. 

g) Plasma levels in pregnant rabbfts 

These groups of 5 pregnant N.Z. White rabbits were treated 
orally with 30, 200, and 500 119/kg of F during days 6-18 of 
gestation. Plasma levels were detennfned at 2 hrs post drug on 
days 6, 12, I 18 of gestation and at hrs 6 & 24 on day 18. 

Results 

F produced ' predictable depression of appetite I growth. 
Plasma levels were increased fn a dose related eanner at 2 hrs 
post drug at all times tested. However, they were substantially 
elevated at 24 hrs post drug only at the 5001119/kg level. which 
is the threshold level for inducing abortions orally. 

s. Per~ - and Post - Natal Studfes 

a) - Groups of 25 fe1111le rats were dosed orally fro111 day 15 of 
gestation to the 21st day of weaning with 01 100, 500, and 2,000 
119/kg of F. Growth. development, I fertility of the F1 
grneration was assessed as wll as effects on the F2 
gene·· ~ion. 
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4) Reversion Test of puriffed I crude preparatfons of C-nitroso-
F: Neither the purfffed nor crude nttrosa•i~e forms of F were 
1111tagenic, wfth or without metabolic 1ctfvatton. 1g1fnst various 
strains fn the Ames test. 

5) Repair Test: 

F and cfmetfdfne dfd not fnhfbft growth of a. subtfli strafns 
M45 and H17 up to 10 119/plate. but tfotidfne did slightly et 
the higher concentrations. 

6) Repair Test of F, Ci11etfdtne, I Tiotfdfne after reactton with 
nitrite: 

After reaction with nftrtte, both F I Tfotfdine were hfghly 
posftfve (growth suppressing) agatnst B - subtflf s strains M45 
and H17. Each drug suppressed growth of the rec0111binatfon 
repair deffcfent stratn M45 •uch 110re than the wild strain H17 

7) Repafr Test of pure I crude C-nftoso - F 

Both fonns suppressed M45 & H17 at the htgh concentration of 
7320 microgram/plate but supresston of M4S was not sufficient to 
reflect a •utagentc activft;y. 

8) Micronucleus Test in Mice 

Mf ce were treated ora 1 ly for two days wf th 0. 5. 1 • and 2 g/lcg, 
then sacrificed for examinatfon of bone marrow cells. F did not 
cause chromoscimal aberratfons Judged fran the no. of 
polychromatic RBC's with •icronuclei. 

9) Malllnalian Cell Muta9enesis Assay fn 'hfnese h111ster lung 
fibroblasts: 

In two separate tests. wfth or without 11etabolfc actfvatfon, F 
dfd not induce 111tatfon of Chinese hamster lung fibroblasts fn 
vitro up to a cone. of 10 llM per plate whereas posftfve controls 
were active. 

10) · Munalfan Cell Mutagenests Assay fn Ovary cells: 

In two separate assays, with or without metabolic actfvatfon, F 
dfd not induce •utatfon of Chinese Hamster ovary cells fn vitro 
up to lllC/plate whereas positive controls were actfve. 
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F) 

11) ChromosOlllt Aberratton Test fn Mfce. 

Grou1>s of 5 •tee were treated orally with acute or subacute (5 
cla,ysl doses of so. 100, or 200 119/kg of F J.V. Twent.)' four hrs. 
afte~ the last dose, bone marrow cells were examtned for 
chromos01111l abberatfons. The cells fro11 •fee treated acutely or 
subacutely dfd not show evidence of sfgnfffcantly fncreased 
chromosomal aberratf ons up to the 111xf111U111 dose. 

Special Studies 

1) 

2) 

3) 

4) 

5) 

Effect on th,Yrof d: 

F admfntstered for 5 wks to groups of 15 111le rats at o. 400, 
1000, and 2000 119/kg, dfd not affect serum level of t~roid 
hoM110nes 1 nor the weight or histology of the thyroid g and. 

Innunogentcfty f n •fee: 

F either alone or complexed to 1 carrier protefn, was fnJected 
f.p. into mfce. Followfng injection, no IgE antfbody appeared 
up to 25 days after injection, however the posftfve control, DNF 
complexed to protein, produced obvious IgE tfters. 

I11111Uno9enicfty fn G pfss 

Groups of 8 g - pfgs were injected s.c. three times at sfx day 
intervals wfth 1 or 10 119/kg of F. Fourteen days after the last 
fnjectfon, the animals were challenged I.V. wfth F. No F treated 
died or showed anaphylactfc reactions whereas 3/8 posftfve 
controls dfed. 

Rabbit Eye trrftatf on: 

Instfllatfon of solutions of F up to 11 and at pH 5.5 caused no 
irritation to the eye or conjunctiva of rabbfts. 

Rabbit Muscle Irrftatfon: 

-. .0.1 •1 of 0.0011 solution of F tn dfstflled water caused no •ore 
trritatton than saline I was llUCh less frrttatfng than the same 
vol1111e of C·. 751 acetic acfd when injected one tf111e fnto the 
vastus lateralis muscle of rabbits. 
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6) In vftro Hemolysfs Test: 

The fnjectlble fort1ulatfon (20 •9 of F. 8 •9 of l-aspastfc acid. 
40 •g of D-111nnftol df ssolved tn 2 •1 of distflled H2'J) caused 
no hemolysfs fn vftro fn human or rabbit blood. Likewise. no 
hemolysfs or precfpitatfon resulted when two samples of s111e 
were tested on washed hUlllan RBCs. 

7) Irrftatfon in Dogs: 

When the above injectable fonnulatfon was adlllfnfstered t •••• 
I.v •• tntr1arteri1lly. or perfvenously to dogs at 1 dose of 2 •1 
(containing 20mg of F)one tfme at serarate sftes. no undue 
frrftatfon was observed macroscopica ly or hfstologfcally at 24. 
48. or 46 hrs. post-drug. Irritation at each test site was 
comparable to corresponding saline controls. 

8) Infusion Study in doss: 

Groups of 3-4M I 3-4 F beagles were infused I.Y. 6 hrs per day 
for 7 days with a 0.41 injectable fonmJlatfon of F at doses of 
o. 4, 12. I 36 ml/kg/day (equivalent too. 16. 48, and 144 
Ilg/kg/day). 

Results: 

No dogs dfed & fnjectfon sites were not affected. The only 
fndicatfon of toxfcfty was emesfs. hypoglycemia, and slight 
hypotensfon at the hfgh dose only. 

9) Skfn Sensitization fn &. Pf gs: 

Topical application of the injectable fol"llUlation of F did not 
elicit a sensftfzatfon reaction fn the stfn of G Pigs whfch had 
been previously treated fntradennally I topfcall.Y wfth the 
drug. Thfs 110del reacted very posftfvely to penfcf111n. 

6) Phannacology 

1) In vitro hfstamfne H2 receptor antasonfsm: 

In vitro, F inhibited hist111fne induced tachycardia of the isolated 
rt. heart of G. Pigs as well as hf stamfne induced relaxation of the 
isolated rat uterus. showing 10 I 166 times the actfvit;y of C 
resfectfvely. Falso tnhfbfted df.aprfffncf11ced tactl,ycardia of the 
iso ated G. Pig heart 1n a non-c:011petitfve ,1nsur110untable way (unlike 
C I R which showed competitive su,..,untable antagontsa). In the 
latter, JFwas bound l"ather tightly to the H2 rec~i>tor fn contrast 
to R and C whfch are re11e>ved easfly through washing. 
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F tnhfbfted hf st111ine sensitive aden,ylate cyclase (and thus cyclic 
/ll'IP fol"lllltfon) fn lllellbrane frag111ents of g. pfg gastric 111cos1 and 
hfppocamp11 homogenates of f· pig brafn. It displayed a dose related 
competitive antagonism qual tatfvely sfa11ar but 24 tf11es greater 
than that shown by C. 

Lfke R, F inhibited tn a competitive way the uttlfzatfon of 
111fnopyrfne in isolated gastric glands of rabbits. This response 
reflected fnhfbft1on of gastric secr-.tfon. 

Finally, F c011pet1tlvely and reversibly inhibited diuprit induced 
relaxation of fsoproterenol stimulated contraction of isolated g. ptg 
lung strips. 

F showed tn vitro a lack of effect on responses mediated by Hl -
histamine, beta-adrenergic and 111scarintc receptors, or acet,ylcholtne 
release. It was also inactive fn radioligand bfndfng tests relating 
to dop1111fnergfc, neuroleptic:, serotonfnergfc, adrenergic, choltnergic 
and purinergic sites. 

2. ln vivo Antf secretory Activity: 

F inhibited gastric secretion in gastric fistula dogs stiaulated with 
either histamine, gastrin, 2-deolli)'-D-glucose as well as food and 
dimaprft tn Hefdenhain pouch dogs. Actfvft,y was seen by both the 
I.V. and oral routes. The effect was characterized by a reduction in 
volume and in acfd I pepsin output and to a lesser extent 1n acid 
concentratfon of gastric secretions. Comparative evaluations 
invariably showed F to be ltOSt potent by far, R fntennedfate, and C 
the least potent; against histamine sti111lation 1n orally treated 
dogs, the most sensitive species tested, F was 95 times aore active 
than C I 14 times more active tha .. R on a '5eight basis I 127 & 15 
times as active respectfvely on a 110lar basis. The oral and l.Y. 
EDSO of F against histamine evoked gastric secretion tn dogs was only 
0.03 mg/kg in each case as COllPartd to 2.86 mg/kg & 1.84 mg/kg 
respectively for C. 

The time course of gastric antisec:retory effect of F appeared to be 
SOllllewhat longer than C or R. For example. when single equivalent 
antisecretory doses of F and R were yiven orally to hist.J111ne 
stimulated dogs, F exhibited 671 inh bition 24 hours post drug 
adlnin1stration vs. only 21 for R By the I v. route however. 
duratfon of activity of F against a constant st1111.1latory dose of 
hfstaftline in dogs was only slfghtly longer (1.3) than C. 

/ 
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Jn Hefdenka1n (vagally innervated) pouch dogs. F and C both 
C011petftfvely inhf bf ted the secretory response of di11111prtt, 1 
specific H2 receptor aganlst, whereas both tnduced 1n unsuromountable 
and thus non-completitfve antagonism of 111ethacholine and pentagastion. 

In gastric fistula eats, F, 9tven s.c •• was 38 and 5 tf111ts llOre 
antiseeretory than C and R against histamine and 20 and 8 times 
against tetragastrin. 

Jn chronic fistula rats, F and C inhibited basal acid output .ainly 
by decreasing acfd concentratfoni both also lowered pepsin output to 
a lesser extent. F was about l S times ltOrt potent than C. 11, 
pylorus ligated rats treated orally, fntraduodenally, and I.V., the 
EDSO antfseeretor,y dose was st•ilar and averaged 0.58 •g/ltg. 

No tolerance to the gastric antfsecretory effect of F was seen tn 
rats and dogs treated orally with subacute doses. 

In rats treated p.o. wfth 3 119/kg of F for 8 days. and •acid rebound• 
effect was noted 3 days after stop of treatment. In another stu~ 
however. this rebound effect did not appear 1 or 3 days after 
repeated oral dosing of rats wfth 5 mg/kg b.t.d. for 30 days. 

F inhibited cyclic AMP fonnatton fn the gastric 111cos1 of untreated 
and histamine stimulated rats, but 110stly of the latter. 

3) Anttulcer Actfvft;y; 

F fnhfbf ted gastric ulcers induced f n rats by a variety of agents or 
procedures Chf stamtne, fnd0111ethacin aspfrfn, cysteamfne, stress, 
pyloric ligation) as well as or against duodenal ulcers induced wfth 
mepirizole. the £050 of F ranged from 0, 17,/kg to o. 6 119/kg and 
potency ranged fro111 17-44 times that of c. ffectiveness of F was 
greatest against hfstamfne induced ulcers. Antacid (maolox) enhanced 
the 1ntfulcer actfv1ty of F 1n rats. 

4. Effect on serum g1strfn: 

IA rats in which the acfdit;y of the stomach was maintained through 
perfusion of HCl, F dfd not elevate serum gastrin whereas C did at 
equivalent antf secretor,y doses. No data are available on sen111 
gastrin levels in animals treated wfttt F alone. 

5) Miscellaneous G. I. Effects: 

In normal rats, F dfd not affect the hfstlltine content of the gastric 
mucosa, but tt dtd lower the 11Ucos1l level of endogenous PGE2 and 
PGI2 to a slight extenti C hoWP.ver lowered these prostaglandfns to 
an even greater extent. ' 
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F dfd not fnfluence propulsion of a charcoal meal fn •fee but ft 
shortened 91strfc residence tfae fn rats and dogs. In cats. F dfd 
not prevent the fall of transgastrfc electropotentfal difference 
whfch acc011panfes the adminfstratfon of aspirin and which fs 
considered to reflect df sruptfon of the gastric •ucosa1 barrfer. 

6. Cardiovascular Activity: 

F exerted no effect on blood pressure, ECG. or respiratory rate fn 
conscious dogs up to 30 1119/kg p.o. In the general toxicft,y studf es 
conducted fn dogs, no ECG or heart rate changes were noted f n dogs 
treated orally with up to 2000 119/kg b.f.d. for 30 days, up to 1000 
119/kg for 13 weeks, or 500 ag/kg 'for one year. I 
In spontaneously ">'pertensive rats, F had no effect on blood pressure 1 
at 10 1119/kg p.o. 

Dogs injected I.V. with 1 ag/kg acutely displayed no effect on ECG or 
heart rate. However 1 O 119/tg I. V. caused sl f ght tac">'cardf a and 
">'potensfon, and 30 119/tg caused distinct tac">'cardfa, ">'potensfon, T 
wave elevatfon and fncreased respiration. The J.Y. inJectfon of 300 
119/kg acutely induced respfratory arrest, pronounced sustained 
'-.Ypotensfon, and finally death 20 minutes post drug. 

F exerted no effect on the rate or contractflft,y of the isolated G. 
Pig atrfum. 

In 1 six 110nth I.Y. toxicft,y study fn dogs at 5, 25, and 100 •g/kg, 
reddening of 111Ucous membranes possibly due to vasodilatatfon and 
signf ffcant tac">'cardfa was noted at 100 mg/kg slfght tacl\)'cardfa 
only at 25 1119/kg, but no card1ovascular effec;ts at 5 119/tg. 

7. Autono11fc Re1ctfvf1;y: 

Three 119/kg I.V. of F dfsplayed no effect on 11Uscar1nfc, nfcotfnfc, 
hfstamfnergic, H, or SY11Pathet1c alpha or beta receptors fn dogs. Jt 
counteracted dfmaprft induced ">'Potension in dogs through H2 
receptor antagonf Sii. "-· 

8. CNS and Behavioral Effects: 

F dfd not elicit •'11 oral CNS effects at hfgh oral doses {up to 2000 
119/t9 b.f.d.) fn •fee. rats, rabbits, cats, or dogs other than 
retching or vomftfng fn dogs. Jt had no effect on loc0110tfon or 
rotarod performance tn •1i:e treated with 100 1119/tg p.o. although 100 
119/tg I.Y. reduced actfvft,y slightly tn thfs species. Further. F had 
no effect on thfopentol induced sleeping tfllt tn 111ce or hexobarf'Jftal 
induced sle.pfng tfme fn rats up to 100 ag/kg p.o. or l.Y. whereas C 
prolonged sl~pfng tf11t. 
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f had no effect on pentetrazole induced sefzure 1n afct'!, dfspl1,1ed no 
non-narcotic analgesia in •fee. nor interfered wfth ao~-phine 
analgesia. 

Doses of up to 10 gm/kg p.o. or 30 ag/k9 I.Y. had no '''isfble effect 
on behavior f n mfce and rats. Further. F had no effei:t on 
111tamphetamfne induced stereotyped behavior tn rats while C df d have 
an effect. Condftfon avoidance behavior in rats was unaffectec. -1th 
up to 100 119/kg p.o. but ft was slfghtly impaired fn squirrel aonteys 
at 3 and 9 mg/kg p.o. f exerted no EEG effects fn f11110bflfzed cats 
up to 10 •g/kg p.o. Htppocainpal after df scha~ge tn rabbfts was 
unaffected up to 10 ag/kg I.Y. or fn cats up t..,, 3 mg/kg l.Y., but was 
delayed stgnfficantly tn latter at 10 ag/kg. 7n cats injtcted I.Y. 
wfth 3 119/k9 of F, 41 of the pl1s1111 concentration of drug was 
detected fn cerebrospfnal fluid. In dogs, 1 dosr of 100 a9/k9 I.Y. 
elicited vomiting which was not preventable by 111etoclopramide. 

9. Drug Interaction 

In Yitro: 

F and R demonstrated significantly less bf ndfng to Cytochr-cme P450 
than C. In keeping with thfs, F and R dfd not display unusual U.V. 
spectra with microsomal preparations from uninduced and phenobarbftal 
induced rats whereas. C dfd. Further. F and R had l fttle effect on 
in vitro cytochrome P450 activit;)' or Benzphetamine N-Delllethylase 
activ1t;)' wfth untreated or phenobarbital stfaulated •fcrosomes. 
where1s, C dfd. F and R had virtually no effect on the in vitro 
activity of •icrosomal 7-etho~cou1111rin 0-Deethyll·!Se 1ctfvfty wfth 
untreated phenobarbital, or 3 MC fnduced mfcrosomes, whereas C dfd. 
F and R dfd not supfress 16 alpha. 7 alpha, and 6 beta hydrox,ylases 
of testosterone fr1 iver •fcrosomes of 11fce, whereas C did. Finally, 
F dfd not fnhfbft 111enoptl,yrfne N-delltthylase acttvfty and d11zep1• 
11etaboliS111 fn vitrQ. whereas C dfd. 

In Vivo: 
1c1 not del~ the •etabolism and excretion of dfazep•. warfarin or 
· 'nolol fn dogs, whereas C dfd judging fro11 increased ha1f-11fe, 

~<.,ale plaSN concentrations, and greater AUC's of these drug!. 

i not increase the plaSlll concentration of antipyrine tn 
1s c did signfficantly. 
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Sleeping time of pentobarbital was unchanged in rat~ pretreated wfth 
F for 14 consecutive days, but significantly reduced tn rats 
pretreated with phenobarbital, a hepattc eniyme fnducer. In 
addition, the phenobarb1~1-treated rats excreted 110re ascorbic acfd 
in the urfne and displayed larger livers than the F treated rats. 

F.dfd not affect hexobarbftal sleeping time tn rats, whereas C dfd so 
significantly. 

10. Anti-androgenfcft.y: 

Castrated rats supported wfth exogenou$ testosterone showed no 
reduction fr. prostate or seminal vesfcl• we1ght when treated with 50 
119/k' p.o. of F for 7 days. The same 11odel however showed 
sign ffcant reduction in the weight of these organs when treated with 
the same dose of C. 

F df d not 1nhfbf t in vitro the binding of testosterone to the 
androgen receptr present in the rat prostate cytosol. 

11. ADM£ --
a. Absorption 

About 30-4Di of an oral dose fs absorbed in rats, dogs, and humans. 
In bile cannulated rats, 281 of an oral dose was recovered in the 
urine, 2.4S fn the bile, and 70S in the feces. Hence, the 
bfoavaflability of F is moderate. 

The bfoava1labi1it,y of type A crystals present fn bulk .. terfal was 
essentially the same as type B crystals (presumably the early pflot 
batches). 

In vitro, 21 to 271 of drug f s bound to plaSlll protein fn rat. dog, 
and human blood. In vfvo, 15 to 22S of either F, C or Rare bound to 
protein fn the blood of h1.11111n recf pfents. 

-" 

ln rats, the 1/2 lffe after oral dosing was 1.9 hour; peak plas .. 
concentration was reached fn about 2 hours. 

In tiUm.ns and dogs treated p.o. the half life was about 3 hours Ind 
the peak pl1S11a concentration was reached in 3 hours. 

Repeated p.o. or i.v. dosing of dogs showed no tendency for 
1cc1111Ulation fn the plaSlla. 
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b. Df strfbutfon: 

Jn rats treated orally with a single dose, the levels of F were 
hightst fn the G.J. tract, kidneys, lfver1 subinlndfbular glands, and 
pancreas 1n descending order. After f.v. admin1stratfon the same 
order of dfstr1butfon was found except that none was present 1n the 
&.I. tract. Little ff an,y was found fn the brafn fn either 
instance. All evidence of drug was absent by 24 hours post-drug. 

Whole body radiographic studies of acutely-treated rats revealed only 
trace 11110unts after oral dosing (exclusive of the G.I. tract), but 
sfgnfffcant 1110unts fn the 11ver, kidneys, 6.J. tract, arteries, 

-epiph,Yseal llelllbranes, fasces, and uvea after i.v. dosingi drug 
disappeared fn a shor·t period of tf• and none was ever present in 
the brain or spinal cord. 

AGllfnistration of drug p.o. or 1.v. to pregnant rats showed only A 
traces fn fetal tissue, but sfgnfffcant 11110unts in the •11k. 

Multiple dose testing of rats for 21 d_,s revealed slight rtie fn 
tissue levels of drug, but no signf ffcant accumulatfoni excretion 
pattern after 21 d_,s (20S in urine and 70S in feces) was similar to 
that after acute dosing. Yfrtually no drug was detected fn the brain. 

Young rats injected t ·•· with F frcm d_, 1 to d_, 28 of lactation 
showed relatively hfgh levels of drug in tissues orfgfnally, brafn 
included, but dfminishing levels wfth tfme. Content of the brafn was 
11w_,s less than that in other organs and nfl after day 21. The 
descending order of.dfstributfon was kidney, lfver, blood, heart and 
brain. 

Young suckling rats nursfng from mothers treated p.o. or i.v. on d_, 
14 of lactatfon showed drug in liver and kidneys but none in the 
brain. 
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c. Metabolism: 

Metaboltsa ts very sfmflar fn r1ts. dogs 1nd h..,.ns; tn that fn each 
case 80S of absorbed drug fs unmetaboltzed, the re111tnfng 201 befng 
metabolized to one specific product, the s-oxfde. A1110st all of the 
absorbed parent compound and tts s-oxfde derfvatfve· ire excreted in 
the urfne in each species. The structure of the s-oxfde, which 
incidentally exhfbits 1/270th the H2 receptor antagonis11 of the 
parent, fs 1s follows: 

H2 N'- /S~, 
c • N I 

/ ~ .......... ---H2 N N 

Famo~idine S-oxfde 
(identical to F except for O attached to S ate.) 

the relative 1nnunfty of F to metabolism suggests that tt will be 
virtually unaffected by hepatic ffrst pass effect. 

d. Excretion: 

Excretion of F in rats. dogs, and humans fs essentially the same. In 
each case virtually all of the absorbed drug fs eliminated by the 
kidneys, a very S111all fraction being elfminated through the bile. 
This is true whether the drug is gfven p.o. or i.v. 

12. Mf sce1 1aneous: 

F had no effect on pancreatic or biliary secretion, hepatic blood 
flow, spontaneous 6.I. motili~, 111thacholine induced salivatfon, 
f11111ediate fl,ypersensftfvf~ reactions, cellular or hU110r11 fnnune 
responses or hfstamfne induced astllna fn gufnea ptgs. 

Evaluation: 

F11110tidine (F), which fs structurally related to tfotfdfne, has been 
clearly shown from phannacological ass-.vs fn vftro and in animals to 
be a very potent and very selective H2 receptor antagonist and 
gastric antfsecretory agent. Less certain ts that the drug acts on 
the gastric H2 receptor in a c0111petftfve w~ like cfmetfd1ne (C) 
and t"' : . c;omewhat longer acting fn vfvo. 
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Jn all of the ass~s. fn vitro and fn vfvo, and regardless of route 
(p.o. or f.v.) or the secretory sti..,lant, F was fnvarfably 111riy 
tf1111s 11e>re potent than cfinetfdfne(C) or ranftfdine (R). For example, 
against histamine induced gastrfc secretion fn dogs, orally 
admfnfstered F was 95 and 15 tf111e more effectfve than C and R 
respectively. The single oral antfsecretory ED50 dose of F in the 
latter 110del was only 0.03 mg/kg. which fs 1/33 the h11111n dose. 

The nature of the antagonism was competitive against SOiie H2 
receftors. non-competitive against others. For example, 1n assays 
fnvo vfng fastrfc receptors (fnhfbftfon of d1111prft induced gastrfc 
secretion n Heidenhafn pouch dogs, fnhfbftfon of aderiylate cyclase 
actfvf~ and cyclic AMP fonaation fn IM!lllbrane fragments of gufnea 
pig gastric mucosa), F dfspl-.yed competftfve fnhibftfon qualitatively 
like that shown by c. However, 1n an ass~ that involved no~astrfc 
H2 receptors (tnh1bitfon of df111pr1t fnduced tach,ycardfa of 
isolated gufnea pfg heart), F showed dfstfnct non-competitive and 
unsurmountable antagonism, whereas C and R showed COllpttftfve easily 
reversible antagonism. In addition, F was shown to be tightly bound 
to the H2 receptors in this model while C and R were loosely 
bound. Sf nce F was always a competf tfve f nhfbftor fn ass~s 
involving gastric systems, ft is assumed that ft wfll exert a 
competftfve type antisecretor,y actfon fn man similar to that observed 
with C. 

The tfine course (duration) ~f gastric antfsecretory activity of F was 
somewhat longer than R and C. For example, 24 hours after the oral 
admfnfstratfon of equivalent antfsecretory doses of F and R to 
histamine stimulated dogs, 671 fnh1bitfon stfll remained wfth F, but 
only 21 with R. How,ver, by the i.v. route fn histamine sti111t1lated 
dogs. the duration of antfsecretory effect of F was only 1.3 times 
longer than c. It would appear then that F wfll be somewhat longer 
acting than R or C1 but not extraordinarily so lfke 011eprazole; 24 
hour achlortlydrfa resulting from 1 sfngle dose of F fs qutte unlikely 
despite the drug's remarkable potency. 

The selecttvf~ displayed by F was truly outstanding; whereas, only 
0.03 ~/kg was required to demonstrate significant inhfbftfon of 
gastric acfd secretion fn h1stamfne stf•ulated dogs, hundreds tf11es 
that '(lose showed no properties indicative of an H1 receptor 
antagonist (conventional antfhfstamine), an anticholinergfc or 
choltnergic, a histamfnerg1c, an alpha- or beta-agonist or 
antagonist. a CNS stimulant or depressant, a tranquilizer, 1 behavior 
altering agent, or an allergenic compound. No car'diovascular or ECG 
effects were apparent fn dogs after an oral dose of 30 119/kg (1000 
times ED50). 

Most tncredfble was the total absence of overt c11nfcal reactfons or 
serfous toxicity fn rats and dogs treated orally by gavage for 4 to 
13 weeks wfth up to 2000 11g/kg b.1.d •• a level whfch exceeds the ED50 
in dogs by a factor of 133,333! 
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Based on the preclinica1 findings, F wtll quite likely be devofd of 
antf~androgenfc propertfes and not be prone to serious drug 
interaction problems. For ex111p1e 1 lfke R, and unlike C, F dfd not 
bfnd sfgnffic1ntly to cytochro111e P450 enzymes of the liver in vitro 
and dfd not alter the phann1cologfc 1ct1vity, 111etaboliS11, or 
excretion of 1 number of C sensft1ve drugs (diazepam, warfarin, 
propranolol, pentobarb1tal, hexobarbftal and antfpyrine). Concerning 
antf-androgenicity, F dfd not influence the effect of exogenous 
testosterone fn castrated rats, interfere with the in vitro binding 
of testosterone to androgen receptors, or reduce prostate or semfna1 
vesicle weights in rats or dogs treated subacutely with up to 
2000 1119/kg b.f .d. 

We have no information in animals whether F elevates s~Mlll gastrfn 
through induction of gastric hypoacidfty. All that has been shown is 
that F does not increase serum gastrin in rats in which gastric 
1cfdity is kept nonnal by actd perfusion; thf s contrasts with C which 
r1f ses serum gastrf n under the suie conditions. 

. . 

One striking feature of the pharmaktnetfcs of F is the a1110st 
identical way rats, dogs, and hlllllns handle the dru,. In all three 
species, F 1s moderately absorbed (30-40'1 of dose) s 20I bound to 
plasma protein, achieves peak plasma concentration tn 2-3 hours, ts 
~lightly metabolized to just one metabolite, the s-oxide of the 
i1arent compound, and ts almost all exereted vfa the tfdneys (98S of 
~bsorbed drug vfa k.fdneys H ·via bfle}. ·-Thfs suggests--that the 
phannacologfca1 and toxicological results in animals are probably 
reasonably reflective of the drug 1s clinical potential. 

The dfstrfbutton studies showed the customary hf gh concentrations in 
the kidneys and liver and negligible amounts in the brafn and fetal 
tissue, but one peculfarf1;)' was the finding of high 111e>unts of drug 
in the •ilk of lactating rats. Thfs -.y explain why the growth of 
their nursing offspring tends to be depressed. Another noteworthy 
ffndfng was the demonstration that, in nekJorn rats injected f.m. 
daily for 28 days, F passes the blooJ-brain barrier with decreasing 
eff.fcfency untfl the 21st dl,y, after whfch time no drug passes the 
barri~r. 

Concerning toxfci~. the Yamanouchi Compal\)' and MSD have together 
supplied a wealth of animal toxicf1;y data: acute studies in two 
species by 111 routes, n1111erous subacute, chronic, and reproduction 
tests by the oral route, oral carcinogenfci1;)' studies fn •fee and 
rats and a large battery of various mutagenicity ISMIYS· 
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As a whole, these data show F to be an astonfshfngly non-toxfc and 
paradoxfcally fnert c011pound, especially when one consfders tts 
extraordtnary ant1secretory potency (or1l gastrtc antf-secretory £050 
tn dogs ts just 0.03 •g/kg and the dafly hU111n dose fs only 
1 119/kg). For example, the acute oral LD50 of F tn •fee and rats was 
in the order of 4000 119/kg when given fn solutfon fora and 8000 119/kg 
fn suspensf on form. In multiple dose studies, rats tolerated as 11Uch 
as 2000 119/kg b.f.d. for 13 week.s and 1000 1119/kg for one year while 
dogs tolerated as auch as 2000 119/kg b.f.d. for 30 da.ys and 500 11g/kg 
for one year. In these studies wfth doses far tn excess of the HD, F 
appeared to be a rather inert compound in that ft elfcfted no overt 
clinfcal reactions and no dramatic disturbances. The only 
indfcations of drug toxfcf1;y were protef nuria in rats and dogs at 
hfgh doses, occasional elevations of SGPT fn dogs, and alteration of 
chief cells, enlargement of the nuclei of these cells, and finally an 
fncrease fn eosfnophilfc cytoplasmic granular11;y (ECG1 of these 
pepsfn secreting cells. Ex1111fnatfon wfth electron microscope 
revealed only an increase fn the density of these granules over that 
seen fn the untreated anfmal. The threshold dose for this effect 
appeared to be about 2000 11g/kg p.o. and ft was completely reversible 
within 16 weeks upon dfscontfnuatfon of treatment. The sponsor 
conjectures that these chief cel 1 changes ~ reflect reduced 
turnover of pepsfnogen secondary to the drug s antfsecretory effect, 
but thfs fs difficult to reconcfle with the observatfon that the drug 
still elicited these changes fn rats subjected to continuous HCl 
perfusion of the stomach. However, the changes did not involve a 
change fn the intracellular ccncentratfon of peps1nogen or abflf1;y of 
the cell to secrete pepsin. 

One effect that was surprfsfn9ly absent in all of the 1nf111l studies 
was ECL cell tl)tperplasfa fn the ~~stric fundus. Thfs gastrfn 
dependent effect ts ch1racterfst1c1lly seen fn animals, especially 
rats, with potent long-acting gastric antfsecretory agents 
(omeprazole. SKF-93479, Loxtidfne. and 8L-6341A). Perhaps F did not 
produce ECL cell h,yperplasia because, despite fts extraordinary 
potency and somewhat greater duration of actfon, fts time course of 
antisecretory effect 1s st111 inc1pable of inducing sustained (24 
hr.) achlort\)'drfa and tl)tpergastrinemfa or lf\Ythfng cC111parable to ft. 
This of course fs 1 favorable ffndfng because ft tends to rule out a 
potential for inducing gastric carcfnof d tumors which arise from 
"Yperplastfc ECL cells. ' 

The various mutagenicf1;y tests conducted on F showed it to bt :ackfng 
in 1111tation potential. following reaction with n1tr1te huwever, the 
reaction product (which likely included nftrosamfnes) was mutagen1c 
against 8 subtf11s strains M45 and H17. 
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The sfgnf ffcanee of the latter ffndfng f s doubtful hoNever, sfnce F 
was completel1 without carcf nogenf c potential f n •n oral 
carcfnogenfcit, •tud.Y of 92 weeks fn •fee and 106 weeks fn rats up to 
2000mg/tg/d11 in each case. Speciffca111. there was no evidence of 
gastric mucosa1 inetaplasia, eysplasia. or neoplasia; there was no 
sfgn of the adenocarcinomas which appeared in the pylorus of rats 
treated for 6 1110nths or llOrt with structurall1 related tiotidfne; nor 
was there any mention of ECL cell f\yperplasfa or carcfnoid tumors fn 
the gastrfc fundus. Ffnall1. no carcinogenici~ was suggested fn any 
other organ, testes and liver included. 

The reproduction studies conducted in ani111ls provided essentially 
favorable results. Disturbances of reproductive parameters occurred 
only at high levels and appeared to be related to the sustained 
appetite suppressant properties of the drug. For example, the drug 
induced significant anorexia and sustained growth depression fn 
pregnant rabbits at 200 119/kg p.o. and above {but not at 100 119/kg, 
100 times HD). Some of the mothers that showed signfffcant grcwth 
suppression at 200 mg/kg or above aborted thef r young and showed 
1ellow lfvers at necropsy; also. the offspring of dams that did not 
abort gave birth to offspring that weighed less than corresponding 
controls. These effects, particularly the abortions, are no doubt 
fndirectl1 due to prolonged starvation and not directl1 due to the 
drug. Supporting this is the fact that abortion never occurred 
during the drug treatment period, but later, Un the interval that 
separated tenn1natfon or drug treatment and planned time of sacrifice 
of the llOthers), and after virtual total anorexia had been fn effect 
for some ti111e. Also. abortion rarely occurred in a rabbit that dfd 
not show signfffcant growth suppression. 

Another disturbance possibly related to anorexia was the extended 
fmpafred growth of nursing neonatal rats. As suggested earlier. thf s 
111.Y be attributed to the demonstration that F passes the blood-1111111ry 
gland barrier with ease in thf s species and accumulates in the •flt 
and in addition passes the blood-brain barrier of neonates with 
relative ease for the 1st 21 d11s. The threshold uternal dose for 
neonatal growth depressfon was about 500 mg/kg. The persistence of 
the anorexia associated with F was reflected by the fact that weaned 
offspring continued to show growth depression for some efght weeks 
after separation from treated mothers. 
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The signtffcance of the latter finding ts doubtful however, since F 
was completely without carcf nogen1c potentfal 1n an oral 
carcfnogenfc1-ty stuclr of 92 weeks fn •fee and 106 weeks 'fn rats up to 
2000ng/kg/day fn each case. Specifically, there was no evfdence of 
gastric mucosal 111etapl1sfa, dysplasf 11 or neoplasia: there was no 
sign of the adenocarcinomas which 1ppeared fn the pylorus of rats 
treated for 6 1110nths or 11ore with structurally rel1ted tfotfdfne; nor 
was there any mention of ECL cell '-Yperplasia or carcf~ofd tumors fn 
the 91str'fc fundus. Finally, no carcfnogenfcit,y was suggested in any 
other organ, testes and liver included. 

The reproduction studies conducted in 1nf111ls provided essentfally 
favorable results. Disturbances of reproductive parameters occurred 
only at hfgh levels and appeared to be related to the sustained 
appetite suppressant properties of the drug. For ex111Ple, the drug 
induced sf g~ificant anorexia and sustained growth depression tn 
pregnant rabbits at 200 119/kg p.o. and above (but not at 100 119/kg, 
100 times HD). Some of the 110thers that showed sfgnff1cant growth 
suppression at 200 mg/kg or above aborted thef r young and showed 
yellow livers at necropsy: also, the offspring of dams that did not 
abort 91ve birth to offspring that weighed less than corresponding 
controls. These effects, particularly the lbortfons. are no doubt 
fndfrectly due to prolonged starvation and not directly due to the 
drug. Supporting this is the fact that abortion never occurred 
during the drug treatment period. but later. (fn the interval that 
separated termfnatfon of drug treatment and planned time of sacrifice 
of the mothers) , and after vi rtua 1 tota 1 anorexia had been 1 n effect 
for some time. Also, abortion rarely ~curred fn a rabbit that did 
not show significant growth suppression. 

Another disturbance possibly related to anorexia was the extended 
impaired growth of nursing neonatal rats. As suggested earlier, this 
may be attributed to the demonstration that F passes the blood-tnamary 
gland barrfer with ease tn this species and accumulates tn the milk 
and fn addition passes the blood-brain barrier of neonates with 
relatfve ease for the 1st 21 dllYS. The threshold 111ternal dose for 
neonatal growth depression was about 500 mg/kg. The persfstence of 
the anorexia associated wfth F was reflected by the fact that weaned 
offspring continued to show growth depression for SOlllt eight weeks • 
after separation from treated mothers. 

,• 



I 

r 

' 

. ,.,....... ·--- ·- I ---- . -·---- -~~:--::-~--...,.-.,...,...,__,,_ - - -·-~-:.-- . - --...- .. . ... 

·---·-- --------···-·_··_ .... '· .... •_ ' ........... .c·,<·a""""Pr.•n•••'• 
--"'- ··---··-·- ·- ------- -·---- ... --· ... x:c:z;;w ... sllb;;-t11asa...,.,.~; 

Page 27 NOA 19-462 

In s1111111ry, based on the anfNl ftndfngs, F..,tfdfne ts predicted to 
be a very potent, very selective, long-acttng and competftfve H2 
receptor 1ntagonfst. The data also predict an unusually safe 
compound w1th a therapeutic fndex superior to ciMtfdfne or 
ranftidfne. It will likely cOlllpare to ranftidfne and contrast wfth 
cfmetfdtne fn being devoid of anti-androgenfcit,y and significant drug 
fnteract1on CO"lplfcatfons. It should be lfke cfaietfdtne and 
ranftfdfne and unlike metfamfde fn lacking a sfgnfficant potentfal 
for agranulocytosfs. Freedom from cardiovascular C011Plfc1tfons wf th 
oral use~ be a unfque advantage for F. Despite its extraordinary 
potency and s0111twh1t longer duration of action, F1110tfdtne does not 
see111 to have •nY potential to cause sustained fastric 1chlorhydri1 1 

sustained hypergastrinemfa, gastric ECL hyperp a'.fa, or gastric 
carcfnofds when adlllfntstered once a de,y regardlt,ss of dose. In oral 
carc1nogenicf ty studies of approximately 2 year1 duration tn •fee and 
rats up to 2000 mg/kg, (2000 times HD). tt ~~nstrated no 
carcfnogenfc potential fn any organ. the :'tollach, lfver, and testes 
included. 

In ct .ielusfon, Famotidine has been thorou9hi1 tnvesttgated in animals 
and has clearly demonstrated efficacy and reasonable safet,y. 
Accordingly, this well-organized and very readable NDA (ll9-462)by 
Merck Sharpe and Dot.e for Pepctd(f1motidfne) Tablets ts 1pprovable 
from the prec11nfcal standpoint. 

The onlJ reconnt:ndations offered are that the labeling: 

1. warn agii·inst use by nursing 110thers since fn rats F11110t1dfne 
acc&au1ates tn the milk, penetrates the blood-brain barrier of 
neonates with relative ease, and causes extended growth 
depression f n nursing offspring. 

2. suggest lowering of dose tn patients wfth tmpafred kfdney 
function since fn rats, dogs and humans, absorbed drug is 
elfmfnated al11ast exclusively in the urine • 
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Revfew and Evaluation of Jinfllill Data 
(Allendllents of April 6, 1984) 
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llOV I ~ 

Septent.,,;,. 13. 1984 

The amendnlent supplies the following addftfonal anf .. 1 da~e: 

1. Three month ran~·ffndfng study ~n •fee: G1·oups of 15 M and 15 F •fee 
were gavaged once daily with MK-208 at levels of O, 100-200, 400 700-1500, 
and 1000 119/kg for 3 110nths. fn a study fntended to find suftable doses for 
a carcfnogenicit;y study. 

Results: 

Due to lack of toxfcit;y, SOM dose levels wiare increased at ffve weeks. 
Viscosity lf11ited the 1111x1•• dose, to 2000 mg/kg. The drug was apparently 
very well tolerated at ~11 levels, survival and growth being undisturbed. 
Necropsf es were not done. 

. 
2. Ninety two week carcinogenicity study in mice: G"ups of 50 M and SO F . 

Charles River mice were given MK-208 in suspension by gavage once daily at • 
levels of 20, 200, and 2000 mg/kg/dl)' (2000 tfmes the daily hU1111n'dose) 
for 92 weeks. · 

Results: 

All treated groups performed as well as controls, the treated were like 
controls with respect to survival, growth, ophthalmoscopfc exams, and 
gross and hfstologfc ffndfngs except that diffuse distention of the glands 
of the fundus of the stomach tAs noted fn ••2S of the females at the top 
dose vs 111 among controls. There was no i~pecfffc tumor that was 
statfstfcally more prevalent fn the test groups vs controls. There was no 
indication of.carcinogenicity in either th1e stomach or testes. The only 
suspect finding was the occurrence of adenClll!I or adenocarcinoma of the 
lung fn 31 of 100 low dose animals vs. 22/100 and 15/100 fn the two 
control groups; however, the incidence at the •fd and high dose was like 
t~e controls. • 

3. One hundred and-sfx week carc:fnogentcft..v study fn ,.ats: Gr-oups of 50 M 
and 50 F ,.ats were gavaged wfth 20, 200, al".'d 2000 •g/kg of JIC-208 fn 
suspensfon fo,. 106 weeks. Two control groups each of sf•il1r numbe,. were 
used. .. 
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Revfew and Ev1lu1tfon of AnfMl Data 
(Allendllents of Aprfl 6, 1984) 

!!OV I 1984 

September 13, 1984 

The amendnlent supp1ies the following -ddftion1l 1ni .. 1 d1~: 

1. Three 110nth range-finding stuctY fn •fee: Groups of 15 Mand 15 F •fee 
were 91vaged once daily with MK-208 at levels of O, 100-200, 400 700-1500, 
and 1000 119/kg for 3 11e>nths. fn a stuctY intended to ffnd suftable doses for 
a carctnogenf cfty stuctY. 

Results: 

Due to lack of toxicity, SGf.le dose levels were fncreAsed at ffve weeks. 
Viscosity lf11fted the 111xf.,• dose, to 2000 119/tg. The drug w1s apparently 
very well tolerated at all levels, survival ind growth befng undisturbed. 
Nec:ropsfes were not done. · 

2. Ninety two week carcfnogenicfty stu~ in mice: Groups of 50 M and 50 F 
Charles River •ice were given MK-208 in suspension by gavage once d•fll' at ' 
levels of 20, 200, and 2000 mg/kg/da.y (2000 tfmes the dafly hU1111n'dose) 
for 92 weeks. · 

Results: 

All treated groups performed as well as contro1s, the t~ted were like 
controls with respect to survival, growth, ophthalmoscopic exams, and 
gross and hfstologic ffndfngs except that dfffuse distention of the glands 
of the fundus Qf the stON.ch was noted in 421 of the females at the top 
dose vs 111 among controls. There was no specific tumor that was 
statfstfcally more prevalent fn the test groups vs controls. There was no 
fndicatfon of-carcfnogenfcity in either the stomach or testes. The only 
suspect ffndfng was the occurrence of adenoma or adenocarcfnoma of the 
lung in 31 of 100 low dose anfmals vs. 22/100 and 15/100 fn the two 
control groups; however, the inci1ence at the •id and high dose was lfke 
the contro1s. • 

3. One hundred and-sfx week c1rctnogenfcfty stucly in rats: Groups of 50 M 
and 50 F rats were gavaged w1th 20, 200, and 200-0 119/kg of MK-208 fn 
suspension fo.- 106 weeks. 1\tO control groups each of sfmflar number were 
used. 
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Results: 

Again the test groups perforwd lfke controls. Morbfdfty among the mal 
was slightly higher than controls 1t each test level and P10ng the femal 
as well at the top dose. For ex111plt, the percent of rats that dfed or,' 
were sacriffced before tel'lllfnatfon was 64S, 76Si 781 and 76S among the 
C,L,M, and H dose 1111les and 42S, 48S, 521 and 7~S amon~ the respective 
females. Some of these deaths fn the test groups were 110st. likely due 
accidental lung intubation considering the higher incidence of foreign .. 
bocb' 1111terfal fn the lungs of animals at the upper two levels. Growth t 
unaffec~ and ophthalmoscopfc exams were nor111l. Gross and hfstologfc, 
exus dfd not show carcfnogenh:fty fn any organ, the stomach and testes -
included. Tiie only quest·lonable ffndfng was endOMtrh\1 polyp fn 3/50,; 
1/50, and 1/50 females at the hfgh, •fd, and low doses vs 0/100 control, 
fe111les, thfs tumor hriwe11er was not statfstfcally sfgnf\'fcant. ~ 
Non-neoplastic changes that were drug related included: glandular tiss 
dfstentfon fn 5/50, 3/50, and 10/50 fMales frOll the low, •fd and hfgh , 
dose levels vs 1/100 control females, nuclear enlarget11ent of glandular · 
11e1cosa in 91100 and 26/100 fram the 11id and.high doses vs 1noo control 
eosfnophilfc cytop1as•1c granularity of zymogen chief cells fn 23/100 1 
49/100 frOM the 11fd and hfgh doses vs 25/200 controls. Tiie sponsor . 
considers all of the foregoing changes as •ptaysfolor.c alterations rela. 
to the phannaco1ogic act.~~~t..v of the test article. .e. inhib1tfon of .' 
pepsin turnover secondl,ry to 1nhib1t1on of acid secretion•. - '~ 

EVALUATION: 

The ninety two week carcinogenfcfty study in 11fce an<t the 106 week . 
carcinogenicity study in rats did not show MIC-208 to be carcinogenic tn; 
either species tested approximately two yrs. wfth daily dosages ranging~ 
to 2000 mg/kg or 2000 times the huun dose of lmg/kg/day. It was notabl 
that there was no evidence of carcinogenfcfty fn either the stomach or 
testes. · 

aecause some H2 receptor antagonfsts have produced st0111ch and testicula 
tu110rs near the end of a rodent's lffetfme, ft would have been preferabl. 
i f these studies were .11 fes pan s tudf es. s I nee however they gave not ev 
a suggestion of tumors in either organ aft.:..- a fafrly lengthy !·'''rfod of_: 
t11111 ("'11ch extended over •ost of the an,inals' lifespan). the subllitted: 
studies appear to reasonably exclude the possibility of carc1nogen1c1ty •. 
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Statistical Review and Evaluation 

NDA #: 19-462/Drug Class: lC 

Applicant: Merck, Sharp & Dahme Research Laboratories 

Name of Drug: PEPCID (Famotidine) 40 mg/hs 

. I 
I 4· 

Indication: For treatment of active duodenal ulcers, gastric ulcers, the 
prophylactic use in duoden?l ulcer disease, and the treatment of 
pathological hypersecretory conditions such as Zollinger-Ellison 
Syndrome 

Documents Reviewed: Volumes l .1 and 1.39-1.46 of the NDA submission dated 
June 24, 1985. 

The statistical section of this NDA submitted to the Division of Biometrics 
contains one domestic (placebo control) and one international (ranitidine 
control) duodenal ulcer study each of which covers an acute phase followed by 
a six-month maintenance phase. It also contains an international (placebo 
control) and a Japanese (gefarnate control) acute gastric ulcer trial. This 
review will mainly discuss the efficacy results of these trials. The safety 
aspects of these studies have been covered in detail by Dr. Bachrach/HFN-110, 
the medical revie11er, and will not be discussed in this review. 

S~nce similar designs and methods of analysis were used in all four studies, 
they will be described in d<~tail only in the first study. 

Domestic Duodenal Ulcer Study 

The principal objectives of this study were to determine the clinical efficacy 
and safety of doses of famotidine in the short-term treatment of active 
duodenal ulcers and in the long-term maintenance treat!"lent of duodenal ulcer 
disease. 

The acute phase of this study was a multiclinic (34 investigators), 
double-blind, randomized, placebo-controlled trial lasting 8 weeks. During 
the initial screening visit (baseline), a complete physical and laboratory 
examination 1~ere performed and pertinent baseline information (e.g., alcohol, 
Sf"loking, etc.) were obtained. An endoscopy was performP.d at this time to 
verify the presence of a duodenal ulcer and to determine the number, size and 
location of the ulcer(s). The presence of duodenitis or erosions was also 
noted. The patients selected had a primary diagnosis of active duodenal ulcer 
confirmed by endoscopy. Patients with a 0.5 to 2.5 C"l lesion within the 
duodenal bulb or pyloric channel 11ho exhibitL1 clinical symptoms of active 
duodenal ulcer and met admission criteria were permitted to enter the acute 
phase of the study. Patients were randomized to either famotidine 40 mg/hs, 
20 mg/bid, 40 mg/bid or placebo. Cl i ni cal symptoms 1~ere assessed and 
endoscopies were performed at \~ei:~k.s 2, 4 and 8 to verify the healing status of 
tile duodenal ulcer. Ulcers were considered to be healed if no ulcer was 
present (defined as complete epithelialization of the ulcer). Ulcers with 
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partial/incomplete epithelialization were considered as not healed. Patients 
were asked to record daily the occurrences of night and day pains, the number 
of antacid tablets and the number of doses of the prescribed treatment 
medication taken. Pains were recorded on the following scale: O=none, 
l=mild, 2=moderate and 3=severe. Patient's daily pain scores for Days 1 to 7 
and weekly pain evaluation for Weeks 2 to 8 were recorded by the 1nve~tigatar 
on the CRF. Adverse clinical experiences reported 11ere volunteered by the 
patient and were not solicited by the clinicians. 

lf a patient's ulcer was healed within the 8-week treatment period a~ verified 
by endoscopy during one of the three visits, then he was withdrawn fr .... m ·~he 
acute phase and became eligible for re-randomization into ':he 6-month 
mai ntenace phase of the study. Pa ti en ts 11hose ulcers had not hea 1 ed at tne 
end of 8 weeks of therapy were considered as treatment failures and were not 
considered eligible for the maintenance study. For patients who entered the 
maintenance phase of the study, endoscopies were done to verify the presence 
or absence of duodenal 11lcers at 3 and 6 months or at any time at the 
discretion of the clinician when the patient repurted symptoms suggestive of 
the presence of an ulcer. During endcscopy, the pre~~nce of duodenitis or 
erosion was noted by the endoscopists. Adverse clinicai experiences reported 
were volunteered by the patients and were not solicited by the clinician. It 
appears that pain and symptom data were not systematically collected during 
this maintenance period. This was not discussed in the statistical section . 
and no pain and symptom 1ata were provided. 

Sponsor's Study Results 

Acute Phase 

A total of 384 patients entered the acute phase and 1~ere randomized to the 
four treatment groups. These treatment groups 11ere generally comparable at 
baseline with respect tu various pertinent patient characteristics such as 
smoking, ulcer size etc. (see Table l ). During this acute phase, 21 patients 
11ere either off drug or violated protocol. Of the remaining 363 patients, 10 
had no treatment data and 59 were discontinued due to adverse experience, 
ineffective therapy or other reasons. There were significantly more placebo 
patients than famotidine patients among the therapeutic failures in each of 
the treatment groups. 

Efficacy analyses were done on two data sets: the "per protocol" and the "all 
patients treated" data sets. The former excluded all patients who were either 
off drug or protocol violators, an'1 the latter inclurled all patients who had 
baseline and some post-baseline treatment values. 

The primary efficacy parameter 1-1,1s the cumulative frequencies of healed ulcers 
observer. via endoscopy at Weeks 2, 4 and 8. Crude healing rates were compared 
among treatment groups using Fisher's Exact test (see Table 2). In this 
analysis, dropouts were considere1 as not healed. The Kaplan-Meier product 
limit (life-table) estimates nf the healing rates were also obtained. This 
method assumed that dropouts hea1"'1 ilt the same rate as those observed for 
patients who completed the study (s"e Table 2). Since these results were very 
similar for the two data sets, only the res11lts based on the ''per protocol'' 
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data set are presented here in Table 2. As noted earlier, because the placebo 
group had significantly more dropouts than the treatment groups, the crude 
healing rates comparison would tend to be more favorable to famotidine. 
Therefore, in this case, the Kaplan-Meier product limit estimates would be 
more preferrable. However, by either methods, the famotidine treatea groups 
all had significantly higher cumulative healing rates than the placebo group 
at all time points (for example 88%-89% for famotidine vs. 55% for plar.ebo at 
8 weeks p < 0.01). The relationship between the various concomitant factors 
and ulcer healing were also assessed. The results from this trial suggested 
that initial ulcer size, ulcer history, drinking and esophagus conrliti()n may 
significantly affect ulcer healing (See Table 3). Further analysis indicated 
that the observed differences in hPaling rates between the famotidine groups 
and the placebo group were maintained after adjusting for these factors. 
However, it v10uld be of interest to point out that for this study the observed 
treatment differences in healing rates w~re higher among non-drinkers than 
among drinkers (pldcebo drinkers appeared to heal better than placebo 
non-drinkers) and higher among pa ti en ts 1~i th normal esophagus condition than 
among patients with abnormal esophagus c0ndition (placebo patients with 
abnormal esophagus condtion appeared to heal better than placebo patients with 
normal esophagus condition). 

Secondary efficacy measures included reduction from baseline in day pain, 
night pain and antacid consumption. Day and night pains were assessed by 
median time until pain relief (and no reoccurrence) using the Mantel-Haenszel 
method stratifying for baseline pain score. The results for the "per 
protocol'' data as shown in Table 4 suggested that the famotidine patients 
experienced significantly greater pain relief than thP placebo patients 
beginning Day 1 (p < 0.001) both in terms of proportion of patients with 
pain relief and median time until pain relief. Similar results were observed 
based on the ''all patients treated" data. Antacid consumption was evaluated 
by comparing the proportion of patients in each group who took antacid therapy 
at Days 1, 2-7 and Weeks 2, 4 and 8 and at any time during the study and by 
comparing the mean numbers of antacid therapy during Weeks 1, 2, 4, and 8. 
The results based on "per protocol" data are displayed in Table 5. Generally, 
antacid usage was significantly less (p < 0.01) in the farnotidine groups 
t~an in the placebo group. 

Reviewer's Comments 

1. In order to check the internal consistency of the observed treatment 
differences in healing rates across investigators, centers with fe1·1er than 
15 patients were combined into a s;ngle pool (accounting for 40% of 
total). With the exception of a i / investigators (mainly due to small 
sa~ple sizes within treatMent grou~s), the treatment differences reMainer 
generally consistent across these investigators; no significant treatrn~nt 
by investigators interaction was detected. 

2. The healing data was also analyzed by this reviewer using the 
Mantel-Haenszel method and the result corroborated the sponsor's finding. 

3. The pain data for this study suggested that famotidine provides fast pain 
relief (starting 1vith Day 1) to duodenal ulcer patients with baseline 
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pain. The median time to pain relief was significantly shorter among 
famotidine patients than among pl~cebo patients at all levels of pain 
severity. 

Maintenance Phase 

Of the 280 patients {based on ''all patients treated" data set) who had a 
healed ulcer during the acute phase of this study, only 177 patients (from 27 
investigators} who had an ulcer hea 1 ed within the 8 11eeks period were 
re-randomized into three treatment groups (famotidine 40 mg/hs, 20 mg/hs and 
place~ry) during the maintenance phlse. These treatment group~ were dissimildr 
at the baseline with respect to age, age at first ulcer, the \'leek in the acute 
pl1ase when the ulcer was healed, the number of ulcers, duration of ulcer 
disease, and condition of the stomach (see Table 6). 

Ulcer relapse rate was assessed using the Mantel-Haenszel method based on the 
"per protocol", "all patients treated" and "dropout·-included" approaches. 
Various definitions of the time of relapse, dropout and study completion were 
used. All these analyses provided essentia'lly the same results. In this 
review, only the relapse rate analysis using the Mantel-Haenszel method based 
on the "per protocol" data set will be discussed. The results of the analysis 
as shown in Table 7 was carried out over the following time points: period 1 
(day 1-42), period 2 (day 43-105) and period 3 (<lay 106 and later). It 
suggested that the famotidine treated groups had significantly fewer relapses 
within all three periods (except for period 3 between famotidine 40 mg/hs and 
placebo) than the placebo group. Moreover, the cumulative relapse rates based 
on the Mantel-Haenszel method for the famotidine groups were significantly 
(p < 0.01) lower than that for the placebo group at all time points and 
after 6 months {respectively 30.2%, 26.2% and 69.9%, p < 0.01 ). To account 
for baseline differences in soMe concomitant factors a.nd to adjust for f11ctors 
that were found in this study to have significant reliltionship to ulcer 
relapse, statistical models including terms for tn!atment, concomitant 
factors, and treatment by concomitant factor interaction were used. In all 
cases, the significant differences in ulcer relapse rates between the 
famotidine treated groups and the placebo group were maintained. 

Reviewer's Comments 

1. Even though patient ~isits were scheduled at weeks 4, 12 and 24, 
endoscopies were performed only at weeks 12 and 24 or at any time at the 
investigator's discretion if symptom~ suggested the presence of ulcer. 
Therefore, the sponsor's choice of the 3 periods may be misleading in the 
sense that the first period does not correspond to an endoscopy time. 
Ulcers that 1tere detected juring period l were most likely to be all 
symptomatic; ho1~ev~r. bec11use of the width of the relative day range, some 
symptomatic rel apses may be included in the second period. In any evP.nt. 
the absence of pain and symptom data did not permit differentiation 
between scheduled and unscheduled recurrences. 

2. Since only data available by the cutoff date of January 7, 1985 were used 
in the maintenance phase of this studv, estimates of relapse rates may be 
biased in favor of famotidine, becau~e placebo patients with symptomatic 
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and/or earlier relapses would be more likely to have data available by the 
cutoff date. For this study, this bias may affect the observed recurrence 
rates for all three periods, because about 25% of the patients had enrolled 
for less than 6 months and only about 22% had either completed or had the 
opportunity of completeing the 12-month study. More detailed information, 
which may not be available for thi5 study, would be required to assess the 
magnitude and effect of this bias. 

3. Since only patients whose ulcers were healed within 8 weeks during the 
acute phase of this study were entered into the maintenance phase, these 
were very selective patients. They te~ded to be mostly famotidine 
responsive patients and to have faster healing time. In fact, the 
sponsor's data indicated that about 803 of these patients were healed nn 
famotidine in the acute trial; moreover, about 853 of these patients had 
t~eir ulcers healed within 4 weeks. 

4. See overall sutmlary at the end for further comments with regard to the 
design issue. 

International Duodenal Ulcer Study 

The objective of this study was to compare the rlinical efficacy and safety of 
3 doses (same as in the preceeding acute study) of famotidine to 150 mg/bid 
dose of ranitidine in the short-term treatment of acute duodenal ulcers and to 
determine the clinical efficacy and safety of 20 mg/hs of famotidine in the 
long-term maintenance treatment of duodenal ulcer disease. The study design 
was similar t0 the preceding domestic duodenal ulcer study except with 
ranitidine in place of placebo in the acute phase. Some pain and symptom data 
were available in the 6-month maintenance phase of this study. The approach 
and the methods of analysis were generally the same as those employed in the 
preceding study. 

Sixty-eight investigators from ni netee11 countries enrolled a total 1031 
patients in the 8 weeks acute phase of the study. Of these, 939 had their 
ulcers healed during the acute phase and only 645 were enrolled into the 
maintenance phase. The results of this ~tudy is discussed below. 

Sponsor's Study Results 

Acute Phase 

During the acute phase of this study, 1031 patients \1ere randomized into four 
treatment groups: famotidine 40 mg/hs, 20 mg/bid, 40 mg/bid and ranitidine 
150 mg/bid. These treatl"lent groups were generally similar with respect to 
various baseline characteristics (e.g., smoking, drinking, etc.) except for a 
slight under representation of females in the latter two gro~ps. There were 
51 protocol violators and 46 dropouts who were distributed evenly among the 
treatment groups. Tne protocol violators 1vere excluded from the "per 
protocol'' efficacy analysis. The crude rates and the Kaplan-Meier estimate of 
the cumulative healing rates are sh011n in table 8. The crude healing rates 
demonstrated that famotidine 40 mg/bid was significantly superior to 
famotidine 40 mg/hs at Weeks 2 and 4, famotidine at 20 mg/bid was 
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significantly superior to famotidine 40 mg/hs at Week 4. Ho\<1ever, no 
significant differences were demonstrated among the treatment groups at Week 
8. At the end of the study, both 40 ~g/bid and 20 mg/bid were significantly 
better than 40 mg/hs. 

Overall, the results suggested that famotidine at 40 mg/bid was significantly 
mere effective than famotidine at 40 mg/hs early on; but this superiority was 
not maintained by Week 8. The same result may be observed of famotidine 
20 mg/bid and ranitidine 150 mg/bid relative to famotidine 40 mg/hs. Ho111ever, 
their numerical superiority over the latter ( 40 mg/hs) did not achieve 
statistical significance. The difference between famotidine 40 mg/bid and 40 
mg/hs remained consistent across various levels of factors such as initial 
ulcer size, smoking, drinking, number of ulcers and b~seline day/night pain 
which suggested an association with ulcer healing rates These observed 
differences were not evident within individual investigator or within each 
country. Indeed within individual investigators v~ith at least 28 patients 
(only G such investigators), no consistent differences between famotidine 40 
mg/bid and 40 mg/hs were observed; a significant difference was observed only 
in the pooled data set consisting of investigators each with fewer than 28 
patients. Within the two countries with the most number of patients (German, 
N=209 and Italy, N=245), there were no significant differences among the 
treatment groups. 

With respect to day/night pain relief and antacid use, all treatment groups 
reportert significant pain reduction from baseline and there were generally no 
significant difference bet1<1een treatment groups (see Table 9) except for a 
significantly longer median time to night pain relief and a significantly 
greater proportion of patients with antacid usage during the first week 
observed in the ranitidine group (see Table 10). 

Reviewer's Comments 

The acute phase of this study was an active (ranitidine)-controlled trial. 
Therefore, questions concerning whether the observed outcome would have 
differed significantly from the outcome of a placebo group had one been 
present and whether the absence of a placebo control would result in a 
"positive bias" naturally arise. H01~ever, from available controlled trial 
results from the published literature, the sponsor provided reasonable 
arguments which suggested that famotidine would likely be superior to placebo 
had one been present (see Vol. 1.47, section L: Special Report). 

Maintenanc,'.' Phase 

Of the 939 pa+.ients who <:'Hnpletect the acute phase of the trial with an 
endoscopically verifie<:I completely healed duodenal ulcer, 645 were 
re-randomized to either famotidine 20 mg/hs or placebo in the mJintenance 
phas:. Assessme~~ of clinical symptoms were made at weeks 0, 4, 12 and 24 
wi "" endoscopies performed at weeks 0, 12 and 24. Endoscopy may be performed 
Jt the discretion of the investigator at an unscheduled visit when a patient 
r·":)orted symptoms <u<jgesti ve of ulcer recurrence. The two treatment groups 
.1"t"' ')"nP ·ally sirr,·ilar with re>sriect to various basel' .. 1e character-istics except 

,,..kir,1: thr· ,1-,2~<>b0 <Jroup h-1r1 slightly more smoking patients (p=0.074). 
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Duodenal ulcer relapse rate was analyzed the same way as was done in the 
preceding domestic study. Tne crude rates and the life table rates 
{Kaplan-Meier) for the three periods are shown in Table 11. Famotidine 
20 mg/hs group had significantly lower relapse rates than the placebo group 
for all three periods (30% vs 73%, for the 3rd period, p < 0.01) 

Factors found to be related to duodn~al ulcer relapse in this study included 
smoking, ulcer history, duration of ulcer, onset age, oti"er conditions in the 
duodenum, week healed in the acute study and 11ntacid use. Ho1>1ever, no 
significant treatment by factor interaction was found. Treatment differences 
were also found to be consistent across investigators. 

Table 12 provides the distribution of day and night pain at baseline and at 
the end of the study for the two treatment groups (refer also to Medical 
Reviewer's Table 46). At baseline, 80-90% of the patients had no pain. This 
reflects the fact that these patients' uicers had just completely healed at 
baseline. However, at the end of the study, the proportion of patients with 
pain (day/night) in the placebo group was significantly greater (p < 0.01) 
than that observed in the famotidine group. 

Overall, the proportion of patients 1-1ho took antacid therapy at any time 
during the study was significantly higher in the placebo than in the 
famoti dine group ( 49% vs 33%, p < o. 01 ) • 

Reviewer's Commen':.s 

l • Af110ng those patients who wi thdre1'I from the trial , there were more placebo 
patients (26 vs 7) who dropped out on account of therapy ineffectiveness 
(exactly what does this mean in a maintenance trial?) and more famotidine 
patients (41 vs 22) 1'1ho were lost to follow-up/other reasons. When these 
~atients were assigned the same recurrence rates as observed for the 
respective treatment groups, similar results were obtained. 

2. As in the domestic maintenance trial, the patients enrolled in this 
maintenance trial were a1so mostly famotidine responsive patients (75% of 
these patients were treated by famotidine in the acute phase) and 80% of 
them had their ulcers healed within 4 weeks during the acute phase. 

3 .. Fv 0 n •t1" 11•1h fi8'', of thesP patients we:·e enrolled prior to 1984, the bias 
(·;•·» r .. ,;,.,1,,r ~Or".llAnt 12) on the domestic maintenance study) favoring 
f111>(it.d111.· .:"" :1 ·.11" »1tl)~f date of December 27, 1984 v10uld affect the 
Jr•I p•>r1•;,\ (''i 1:lS>' r·l'•'s in •t1is study. 

·I. fn" .1v.1il1•11l it1 ;/ 11.i1n 1"1 ;1ry1:Jtom data in this study ought to provide 
·_.w1•.> usef:1l infl)f'"1<1tion •·1n1:»rn~c·irJ scheduled and unscheduled relapse r..ites 
1~d »·;t;c:1.1t,; ot tl1" bi.~; ti 0,.·u·;~"d in ComMent (3). However, these data 

•'lt'r'(' <)•Jt r'•'Jdl ly ,lYJi 11. \,, l '1 ~hn 5UbmiSSiOn. 
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International Gastric Ulcer Study 

The primary objective of this study was to determine .. he c:;ficacy and safety 
of famotidine 40 mg/hs in the short-term treatment of acute gastric ulcer. 
This was an 8-week double-blind, randomized, multicenter (44 investigators 
across 14 countries) and pl acebo-contro 11 ed study. Pa ti en ts with a primary 
diagnosis of active gastric ulcer between 0.5 and 2.5 cm confirmed by 
endoscopy were eligible to enter the study subject to some other entry 
criteria. Assessment of clinical symptoms and endoscopies were performed at 
weeks 0, 4, 6 and 8. Patients whose ulcers had completely healed by the time 
of any visit were considered to have completed the study. Patients 1~ere 
instructed to record daily pain occurrences and antacid consumption. 
Concomitant therapies, antacid consumption and dosage of test drug taken 
during the study were recorded by the investigator at each visit. 

Sponsor's Study Results 

A total of 336 patients entered the study. One hundred sixty-seven patients 
were assigned the famotidine 40 mg/hs treatment and 169 the placebo treat­
ment. Both treatment groups were comparable at baseline with respect to 
various pertinent baseline characteristics except for drinking habit which was 
more prevalent among the placebo pa ti en ts than among the famoti dine pa ti en·;.s 
( 59% vs 44%, p < 0.01). 

Both the crude cumulative healing rates and the Kaplan-Meier life-table 
es ti mates of the healing rates were s i gni fi cantl y ( p < 0. 01 ) greater for the 
fa:notidine group than for the placebo g;·oup at weeks 4, 6 and 8 (for exa,nple, 
at 8 1~eeks, 80% for famotidine 40 mg/hs vs. 54% for placebo, p < 0.01, see 
tablel3). 

The data suggested significant relationship between ulcer healing and initidl 
ulcer size and antacid use. However, no significant treatment by factor and 
treatment by investigator interactions were found; the treatment differences 
were generally consistent across investigators and various !'actor. 

The two treatment groups were similar at baseli1e 1~ith respect to day pain 
with over 73% of patients having moderate or severe pain. Patients from both 
treatment groups experienced significant pain relief star~ing at day 1 
( p < 0. 01) and continue to the end of the study. However, the difference in 
the proportion of patients with pain relief at any time during the study h~S 
or,ly marginally different bet·.~een treatments (p=0.06). However, the 
famotidine group had a significantly shorter median time to pain relief (14 
day:; •s .35 days, p < U.01 ). No significant treatment difference W.JS 

ol1servea ·n the relief cf night pain. There were significant differences 
(p U,05) betwee~ the treatment groups during the first week in the 
11roportion Jf patients taking antacid therapy and in the overall mean number 
•jf L1y·:; of antacirl therapy (farnotidine group was shorter by only a day). 

• , ., • '·' '· 1 r, ,tudy appeared to b~ appropriate. Famotidine 
''Id of 8 1ieeks based on both the crude rates 
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and the Kaplan-Meier li 'e-table estimates. Because of the significantly 
greater proportion of rlacebo therapeutic failures (p < 0.01 ), the 
Kaplan-Meier estimates were more preferrable. However, based on these 
estimates, the superiority of famotidine over placebo was also significant at 
weeks 4, 6 and 8 (p < 0.01). 

Japanese Gastric Ulcer Study (Yamanouchi) 

This was an 8-week, multicenter (32), double-blind, randomized, gefarnate­
controlled study conducted according to Yamanouchi Pharmaceutical Co.' s 
protocol. The study compared the efficacy and safety of famotidine 
20 mg/bid to that of gefarnate 100 mg/tid in patients l'lith endoscopically 
confirmeJ single gastric ulcer of circular or oval shape with at least 0.5 cm 
in major axis at stage Ai or A2 of Sakita and Miwa's 6-stage 
classification (see Table 14). One hundred ninety-two patients were entered 
and assigned at random to either famotidine 20 mg/bid or gefarnate 100 
mg/tid. Clinical visits ~ere scheduled at weeks 4 and 8. Endoscopies were 
performed at these visits. 

The primary efficacy measure was the cumulative frequencies of endoscopically 
confirmed ulcer healing as defined by stage S1 or S2 of Sakita and Miwa's 
classification (see Table 14) at each time points (week 4, week 8 and after , 
week 8). A supporting measure was ulcer related pains which were divided into 
pain after meals, pain in a fasting state, night pain and pain unrelated to 
meals. Pain was rated by the patients as to its degree: none, mild, moderate 
and severe. 

Tl1e crude healing :ates and the Kaplan-Meier estimates are displayed in Table 
15. The famotidine 20 mg/bid group had significantly (p < 0.01) greater 
healing rates than gefarnate lJO ~g/tid group at all time points. The 
ob~erved treatment difference was generally consistent across various factor 
lrirls. Data did not permit the examination of treatment by investigators 
i n t c' r ,JC ti on . 

'i p·;11·1 ·.1r1·ily, a large number of patients (40%-70%) had no pain at baseline. 
T.'1•.' ,1.·1,,,,·tinn of patients with pain relief during the study was not 
·; 1·in1 11 '" • ' .: di ff 0 rent het11e1:•n the two treatment groups. However, among 
'.J·1t'"<1" ·< 1 'I: ·no,l,,r.1te and severe pains at baseline, the famotidine group 
1:,,,1•'" ·' ,,,,., ,h•)rter r:irrJian time to pain relief. 

·· •, •'n•1i ;:11 ent to pl acetrn, then the result of this 
in ~u1•:1nrt of the efficacy claim for famotidine. 
· v1 L"1 in n": c;ubmissi,)n to sul)stantiate this 

> ·11~1 y for the c,prnsor tn consider them to be 
.1 ti ;n 1, i/••i 1 -1 "')he t•'d trials in Japan or 
, ·: •·! "11•; ,. "qui 1Jl•'nc0? (Gefarnate is a 

·.·:' .,, i •1 the Uni tad States.) 
·, 1 ;efarnate healing rate 

·. • 1 ing rate of 54't in the 
, U.S. population 
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(ranitidine trial), one may question whether gefarnate 'llight actually be 
inferior to placebo (gefarnate <placebo). That is, does g~farnate actually 
hinder ulcer healing? If this were to be the case, then one cannot conclude 
from the relation, gefarnate <.: faMotidine, that famotidine is necessarily 
superior to placebo; and the result of this study would not be able to provide 
the necessary supportive evidence for the efficacy claim. 

Overall Conclusion 

1. The acute phase of the 1omestic duodenal studies demonstrated that 
famotidine at the doses of 40 mg/hs, 20 mg/bid and 40 mg/bid were 

significantly more effective than placebo in the treatment of acute duodenal 
ulcers. The results of the acute phase of the ranitidine-controlled 
international study together with the arguments advanced by the sponsor 
provided supportive evidence to the claim that famotidine at these doses were 
superior to placebo. 

2. Because essentially the same design (except endoscopies were scheduled at 
3 and 6 months) as used by Glaxo in their ranitidine maintenance trial was 
enployed in the two 'llaintenance studies here, the same design issues 1nay 
be raised here (See transcript of March 1985, G.l. Advisory Co~mittee 
Meeting). That is, if famotidine merely relieves symptoms and accelerates 
healing without actually preventing recurrences then under the present 
design with scheduled endoscopies relatively in.requent and far apart and· 
with allowance for unscheduled endoscopy for cause, one would expect to 
observe fewer ulcers in the famotidine treated group. Therefore, it see'lls 
one still needs to know hm1 much of the observed difference in recurrence 
rates may be attributed to 
differences bet•,.,een treatments in symptom relief and in healing rates and 
how much may actually be attributed to differences in relapse rates? 

Without being able to obtain such estimates, one cannot draw an 
unambiguous inference with respect to the prevention claim based on the 
results of these maintenance studies. Nevert~eless, Or. Lipicky has 
indicated that a maintenance claim could still be mad£ if these studies 
can successfully demonstrate a significant ~reatment difference in both 
the observed proportions of unscheduled and scheduled ulcer relapses 
during the fir~t period (0-3 months). This is based on the reasoning that 
if these conditions were met, then a patient certainly would benefit from 
a maintenance treatment because he would experience a relief of symptoms 
and his ulcers would heal faster, taking into consideration the relatively 
low safety risk associated with famotidine treatment. 

3. Because of the early cutoff date for both the domestic and the 
international maintenance study, a bias might have been introduced into 
the observed recurrence rates on account of the fact that more placebo 
patients with symptomatic relapses would have data available by the cutoff 
date than famotidine patients. For domestic study, this bias may affect 
t11e observed recurrence rates for all thr2e periods because about 25% of 
the patients had enrolled for less than 6 months and only about 22% had 
either completed or had the opportunity to complete the 12-month study. 
For the international study, this bias mainly affects th~ observed third 

•' -• 
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period ( > 6 months) recurrence rates, because only about 5% of the 
patients at t~e time of this NDA submission had enrolled for less than 6 
months, while close to 70i of the patients had either completed or had the 
opportunity to complete the 12-month study. 

An accurate assessment of this bias would require more detailed 
information on symptom data which was not present in the domestic s~udy 
and was not readily avdilable in the submission for the international 
study. 

In view of the abovt. comments, the sponsor has been requested by this 
reviewer to pro vi de ta~ l es of rel apse rates at 3 and 6 months broken do,in 
by scheduled vs. unscheduled endoscopy. The sponsor has also been asked 
to make an assessMent of the effect of the bias introduced by the early 
cutoff date on the recurrence rates in the first (3 months) and second 
(3-6 months) periods for the domestic study. Of course such assessment 
would not have become necessary, if the sponsor had submitted thPir 
analyses based on the completed studies. 

Consequently, based en the available data at hand, one cannot recommend a 
6-month maintenance claim for farnotidine iit the present time. A more 
definitive statement may be made after the sponsor has provided the above 
requested information. This will be discussed in a subsequent addendum. 

4. The international gastric ulcer study showed that famotidine at 20 mg/bid 
was significantly superior to placebo at 4, 6 and 8 weeks in healing 
rates. 

The Japanese gastric ulc 0 • trial demonstrated that famotidine was 
significantly superior to gefarnate. Even though the sponsor CO'l!;ider~d 
gefarnate to be equivalent to placebo, this was not sufficient especially 
in view of the relatively low healing rates associated with gefarnate 
treatment. One needs to t.ave wel 1-conducted trial ( s) that demonstrate the 
equivalence of gefarnate anct placebo (1n a Japanese population?) and show 
that gefarnate is really no worse than placebo. 

Comrnen_~s Hhich May be Conveved ~o the Sponsor 

Because of the flaw in the maintenanLd study design, one cannot draw an 
unarnbiguot:s inference with respect t11 the prevention claim based on the data 
collected t•orn thPse studies. However, a maintenance clain may be made if 
ti1cse sturli·~s can sucessfully demonstrate a significant treatment difference 
1·: ·11r• ot1scrv•'d proportions of unscheduled and scheduled ulcer relapses baseG 
, ' ' • p\lpuldtion at risk. 

C '' 'I' ' t·• I»~ ,1blc to inake the maintenance claim for 6 months, th•~ 
• \•' t~blcs and ac-::oMpanying analyses of relapse rates at 

' 1111 t11 sct1rd~led vs. unscheduled endoscopy. 

.- "' -- ' . ' 
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Furthermore, because of the bias introduced into the observed recurrence rates 
at 3 and 6 months in the domestic study due to t.he early cutoff elate, an 
assessment of this bias would be necessary. 

cc: 
Orig. 19-462 NOA 
HFN-110 
HFN-110/Dr. Bachrach 
HFN-110/Dr. Lipicky I 

HFN-344/0r. Lisook/ 
HFN-713/Dr. Dubey 
HFN-713/Llr. Chi 
Chron. 

(i .. 

,~ 1/1-ri,., 
~;rge/~Chi, Ph.D. 
1~athematical Statistician 

File: DRU 1.3.2 NUA 
Dr. Chi/x34594/njs/sh/04/0l/8n/#0442n 

Concur: Jr. Dubey 
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TABLE l 
Selected Characteristics of Treatnent Group~ at Baseline 

(Domestic Duodenal Ulcer Studv - Acute Phase) 

Famotidine 
Characteristic 40 1119/hs 20 Mg/bid 40 mg/bid Placebo 

Sex Male 75 ( 78'.fi) 69 ( 18%) 81 (82'1,) 76 ( 76'1,) 
Female 12 (22%) 20 ( 22'1,) 18 ( 18'.fi) 24 (24'ti • 

S lilOk i ng Yes 58 ( 60'1,) 52 ( ssi l 59 ( 6Q'X,) 61 ( 61 '.t) 
tlo 38 (40'X.) 37 (42'X.) 40 ( 40'.t) 39 (19'.t) 

Drinking Yes 18 (19'.t) 12 (13'~) . 14 (14'.t) 13 ( 13'.fi) 
No 78 ( 81 '.t ) 77 (87'.t) 85 (86'.t) 81 (87'.t) 

Initial Ulcer Size (cm) 0.86 0. 91 0.88 0.86 
Number of Ulcers l 79 ( 82't) 73 ( 82'1,) 88 ( 89'.t) 82 ( 87'.t) 

2+ 17 ( 18%) 16 (18'.ti 11 (ll't) 13 ( 13%) 

Age at l st Ulcer Mean 37.9 40.6 35.8 39.7 

Duration of Ulcer (Years) 7.7 6.7 7. 8 6.7 

Ulcer History 0 30 (31'.t) 42 (47'1,) 34 ( 34'.fi) 26 (26'.t) 
1 22 ( 23%) 19 (21'.fi) 24 ( 24'.t) 30 ( 30%) 
2+ 44 (46%) 28 ( 31'1,) 41 ( 42'.t) 44 (44%) 

Esophagus 
Condition Yes 24 (25'X.) 27 ( 30'1.) 20 ( 20'.t) 33 (33't) 

No 72 (753) 62 ( 70'1,) 79 ( soil 67 (67'.t) 
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TABLE 2 
Crude and Kaplan-Meier Estimated Cumulative Healing Rates 

(Domestic Duodenal Ulcer Study - Acute Phase) 

Treatnent 

40 mg/hs 

Type of 
Estimate 

Crude 

Kaplan-Meier 
Dropouts 

20 mg/bid Crude 

Kaplain-Meier 
Dropouts 

40 mg/bid Crude 

Placebo 

Kaplan-Meier 
Dropouts 

Crude 

Kaplan-Meier 
Dropouts 

"Per Protocol" 

Time of Endoscopy 
N Week 2 Week 4 Week 8 

89 28 (32'1.)* 62 (70'1.)* 74 (83'1.)* 

32%* 
5 

72%* 
3 

88i* 
l 

84 32 (38'1.)* 56 (67%)* 69 (82'1.)* 

38%* 
6 

70%* 
2 

89%* 
l 

End of Study 

75 (84'1.)* 

90'1.* 
0 

69 (82%)* 

89'1.* 
0 

93 32 (34%)* 70 (75'1.)* 76 (82'1.)* 77 (83'1.)* 

34%* 
5 

97 16 (17%) 

17% 
11 

7 9'1. * 
5 

30 (31'.t) 

33'1. 
15 

89%* 
0 

44 ( 45'1.) 

55'1. 
4 

901,* 
0 

44 (45'.t) 

55% 
0 

*All rates 1~ere significantly higher than the coresponding placeo healing 
rates (p < 0.05) 

' I 
11 
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TABLE 3 
Frequency and Percent of Patients with Ulcer Healed 

Stratified by Selected Factors 
(Domestic O~odenal Ulcer Study - Acute Phase) 

"Per Protocol" 

Treatment 
Factor Level 40 mg/hs 20 mg/bid 40 mg/bid 

Ulcer size 0.5-0.9 45/50 (90%) 37/43 (86%) 37/48 (77%) 
(cm) 1.0-1.4 22/28 (79%) 18/26 ( 69%) 26/30 (87%) 

1.5-2.5 8/11 ( 73%) 14/15 (93%) 14/15 ( 93%) 

Ulcer History None 26/29 (90%) 34/40 (85%) 27 /31 (87%) 
Single 18/22 ( 82%) 16/l 9 ( 84%) 19/23 (83%) 
Multiple 31 /38 ( 82%) 19/25 (76%) 31/39 (80%) 

Esophagus Normal 56/67 ( 84%) 47/57 (83%) 62/76 (82%) 
Condition Abnormal 19/22 ( 86%) 22/27 ( 82%) 15/17 ( 88%) 

J.-inking No 59/71 ( 83%) 58/72 ( 81 %) 66/79 ( 84%) 
Yes 16/l 8 ( 89%) n 112 ( 92% l 11 /14 ( 79%) 

Smoking No 30/34 (88%) 29/33 (88%) 31 /37 ( 84%) 
Yes 45/55 (82%) 40/51 ( 78%) 46/56 ( 82%) 

No. of Ulcers 1 64/74 (87%) 56/69 (81%) 67/82 (82%) 
24 11 /15 ( 73%} 13/i 5 ( 87%) 10/11 (91%) 

Placebo 

29/54 (54%) 
13/31 (42%) 

2/12 ( 17%) 

14/25 (56%) 
15/29 (52%) 
15/43 ( 351,) 

25/66 (38%) 
19 I 31 ( 61 % l 

34/84 (41%) 
10/13 (77%) 

19/38 ( 50%) 
25/59 (42%) 

40/84 (48%) 
4/13 ( 31 % ) 

... 
I 
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TABi..E 4 
Day and Night Pain Relief for the Treatment Groups at the End of Acute Phase 

(Domestic Duodenal Ulcer Study ·· Acute Phase) 
"Per Protocol" 

Famotidine 
40 mg/hs 20 mg/bid 40 mg/bid Placebo 

(39) (84) (93) (97) 

Day Pain ' 

No. of Patients 86%* 78%* BO%* 53% 
with Pain Relief 

Median Time (days) 11 * 15* 9* 54 
to Pain Relief 

Night Pain 
' ' 
I 

No. of Patients 87%* 7 7'1,* 91 'h* 56% 
with Pain Relief 

Median Time (days) 10* l 5* 6* 52 
to Pain Relief 

*Significantly different from placebo (p < 0.001) 

t 
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TABLE 5 
Antacid Consumption by Treatment Groups 

(Domestic Duodenal Ulcer Study - Acute Phase) 
"Per Protocol" 

rreatfllent ( N) Week l ( N) Week 2 { N) Week 

Mean No. of Antacid Tablets 
40 mg/hs ( 92) l. 7** ( 87) 1.4** (56) 1.0** 
20 mg/bid ( 84 l 1. 9 (80) l. 2** (45) l .O** 
40 mg/bid ( 93) l. 5** (84) 0.9** ( 51 ) 0.6** 
Placebo (98) 2.2 (95) 2. 1 (70) 1. 7 

Mean Days of Antacid Therapy 
40 rig/hs ( 92) 3. 3 
20 mg/bid (84) 3.5 
40 1119/bid (q3) 2.9** 
Placebo (98) 4.1 

(87) 2. 7** 
( 80) 2. 5** 
( 84} 2.0** 
(95) 3.6 

( 56) 2. 2** 
( 45) 1. 9** 
( 51 ) 1. 3** 
(70) 3.3 

*,**Significantly differ~nt froM placebo p < 0.05, p < 0.01 

4 (N) Week 8 

{ 21 l 1.2 
(18) o. 7** 
( 12) 0.3* 
(37) 1.4 

( 21 ) 2. 9 
(18 l 1 .O** 
( 12) o. 8** 
(37) 2.8 

... 
I 
• 
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TABLE 6 
Selected Characteristics of Treatment Groups at Baseli~e 

{Domestic Duodenal Ulcer Study - Maintenance Phase) 
Famotidine 

Characteristic 40 mg/hs 20 mg/hs Placebo 
(54) (57) (66) 

.. 
Age (Years) 

Mean 51 ** 47 43 

Sex 
Males 14 (26%) 15 ( 26't) 17 ( 26%) 
Females 40 (74'.f.) 42 ( 7 4't) 49 ( 7 4%) 

Treatment During 
Acute Phase 

40 mg/hs 14 ( 26%) 18 { 3?.'t) 17 {26%) 
20 mg/bid 16 ( 30't) 15 ( 26%) 12 ( 18%) 
40 mg/bid 15 ( 28%) 16 ( 28%) 22 (33%) 
Placebo 8 ( 1 7%) 7 (12't) 15 (23%) 

Week During Which 
Ulcer Healed in Acute Study 

Week 2 29 (54t)a 26 (46%) 25 (381,) 
lleek 4 ?.O ( 37%) 20 (35%) 31 (47%) 

Week 8 5 ( 9%) 11 (19%) l 0 (15% ·, 

Smoking 
31 (57'.t)b Yes 40 (70%) 42 ( 64"0 

Uo 23 (43%) 17 ( 30%) 24 (36%) 

Drinking 
Y~s l 2 ( 22%) 8 ( 14%) 14 ( 21 % ) 
No 42 ( 79%) 49 (86%) 52 ( 79%) 

Initial Ulcer Size 
Mean (cm) 0.82 U.89 0.92 

**Significantly different from placebo, p <0.01 
d,b different from placebo, p=0,08, p=0.10 respectively 
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TABLE 7 
Duodenal Ulcer Relapse Rates by Treatment Groups 

(Domestic Duodenal Ulcer Study - Maintenance Phase) 
"Per P:-otocol" 

Famotidine 
Time 40 mg/hs 20 mg/hs Placebo 

Period l tlo. RP.lapsed 0 (O'hi 1 (2%) 8 ( l 3't) 
(Days l-42) No. Dropped out f,+ 5+ ll+ 

Total nur.iber 49 49 62 

Cu1111.1l ati ve 
Relapse Rate O't** 2%* 13% 

Period 2 No. Relapsed 7 ( 171. )** 8 (19't)* 20 (47%) 
(Days 43-105) 

tlo. Droppf'·d out 15+ 8+ 6+ 

Total rlumber 41 43 43 

Cumulative 1 7i ** 201.** 531. 
Relapse Rate 

Period 3 
(Days l 06+) No. Relapsed 3 (161.)il 2 (7%)** 6 ( 35% ) 

IJo. l)ropped out 16+ 25+ 11+ 

Total Number 19 27 17 

Cu'11ul ati ve Relapse 30%** 26'1,** 70'.t 
Rate 

*,**significantly rlifferent from placebo, p < 0.05, p < 0.01 respectively 
a different from pldceb0, p=0.09 
+ a large nuMber of these patients had been in thP. maintenance phase for 

les~ than the rP.quired length of time and are still continuing in the 
study. 

1 
• -

' 
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Treatment 

40 mg/hs 

20 mg/bid 

40 mg/bid 

150 mg/bid 

TABLE 8 
Crude and Kaplan-Meier Estimated Cumulative Healing Rates 

(International Duodenal Ulcer Study - Acute Phase) 
"Per Protocol" 

Type of Time of Endoscopy 
Estimate N Week 4 Week 6 Week 8 

Crude 240 82 ( 34%) 164 (68%) 210 ( 87%) 
Kaplan-Meier 34% 71% 92% 
Dropouts 12 3 1 

Crude 247 94 ( 38%) 191 ( 77% )* 228 (92%) 
Kaplan-Meier 38% 79% 95% 
Dropouts 6 2 0 

Crude 247 109 ( 44%) * 201(81%)* 227 (92-;j 
Kaplan-Meier 44% 85% 97% 
Dropouts 1 2 1 0 

Crude 246 96 (39%) 186 ( 7 6%) 2.~2 (90%) 
Kaplan-Meier 39% 77% 94% 
Dropouts 7 3 ? 

~ 

* significantly better than 40 rng/hs, p < 0.05 
+significantly better than all other treatment groups, p < 0.05 

End of 
Study 

2: 1 ( 38%) 
93% 
0 

231 ( 93%i* 
96% 
0 

231 ( 93%)* 
98%+ 
0 

223 (91%) 
)4% 
0 



TABLE 9 
Day and Night Pain Relief for the Treatment Groups at the En<l of Acute Phase 

(International Duodenal Ulcer Study - Acute Phase) 
"Per Protocol" 

Famotiriine Ranit1dine 
40 mg/"is 20 mg/bid 40 mg/bid 150 rng/bi d 

Day Pain 
No. of Patients with 81% 853 81% 81% 

Pain Relief 

Median Time (days) to 7.0 6.0 6.0 7.0 
Pain Relief 

Night Pain 
No. of Patients l'ii th 85% 90% 88'1. 82'1. 

Pain Relief 

Median Time (days) to 3.5 3. 0""' 3.0** 5.0 
Pain Relief 

** significantly shorter than the ranitidine group, p < 0.01 
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TABLE 10 
Antacid Therapy by Treatment Group 

(International Duodenal Ulcer Study - Acute Phase) 
"Per Protocol" 

Mean Day of Antacid Therapy 
No. of Patients (i) 

FamotidinP. 
40 ng/hs 

20 mg/bid 

40 mg/bid 

Rani ti dine 

150 "'HJ/bid 

Week. l Week. 2 week. 4 Week 8 

2.0 1.3 0.8 o . ., 
100/241 (41%) 63/227 (28%) 22/132 (17't) 8/53 (15't) 

l • 6 ** 0. 9** l • 0 0. 2 
92/250 (37%) 58/239 (247.) 24/140 {17'f.) i/41 (21.) 

1 • 7* 1 • 1 * 0. 7 0. 5 
99/249 (40%) 58/237 (24'f.)* 19/113 (17%) 2/28 (7'f.) 

2.3 1.6 1.2 0.7 
116/~47 (47'.t) 81/237 (34'.t) 31/129 (22't) 5/40 (13~.) 

*,**significantly different from ranitidine group, p < 0.05, p < 0.01 
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TABLE 11 
Cumulative Duodenal Ulcer Relapse Rates by Treatment Groups 

(International Duodenal Ulcer Study - Maintenance Phase) 
"Per Protocol" 

Time Famotidine 20 mg/hs Placebo 

Period l No, Relapsed 5 ( l. 9'l. )** 39 (12.7't) 
(Days 1-42) • tlo. Droppe<t out 26 (10.0't)+ 33 (10.S'l.)++ 

Total Number 268 306 

Cumulative Relapse Rate l • 9'l.** 12. 7't 

Period 2 No. Relapsed 38 ( 16. oi )·~* 127 (54.3'l.) 
( D1ys 43-105) 

No. Dropped out 17 (7.2'l.) 12 (5. l'l.) 
1 · 
I Total Numner 237 234 

Cumulative Relapse Rate l 7. 6'.t** 60.l'l. 

Period 3 No. Relapsed 27 ( 14. si l ** 31 ( 32. 6'l.) 
( Daye; 1 06 +) 

tfo. Dropped out 2 (0. 6'.t) 4 (4.3'X.)' 

Total Number 182 95 

Cu~ulative Relapse Rate 29.S'l.** 73. l'l. 

**significantly different from placebo, p < 0.01 

' 

t 
' 
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Score 

Baseline 
None 
Mild 
Moderate 
Severe 

TABLE 12 
Distribution of Day and Night Pain 

(International Duodenal Ulcer Study - Maintnance Phase) 
"Per Protoco 1 " 

Day Pain 
Famotidine Placebo 

(N=259) (N=301) 

211 (81%) 
45 (17%) 

3 ( 2%) 
0 

265 (88%) 
34 (11%) 
2 ( 1 % ) 
0 

Night Pain 
Famotidine Placebo 

(N=259) (N=301) 

228 (87%) 
27 ( l 0%) 

3 ( 2%) 
0 

280 ( 93% \ 
18 ( 6%) 

3 ( 1 % ) 
0 

End of Study 
None 139 ( 73%) 

39 ( 15%) 
27 (10%) 
4 ( 2%) 

109 ( 36%) 
64 ( 21 % ) 
85 (28%) 
43 ( 15%) 

217 (84%) 
26 (l 0%) 
12 ( 5%) 
4 ( 2%) 

154 ( 51;;, J 

49 (161,) 
59 (20%) 
39 ( 13%) 

Mild 
Moderate 
Severe 

.... 

' r 
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TABLE 13 
Cumulative Gastric Ulcer Healing Rates • (International Gastric Ulcer Study) 

"Per Protocol" 

End of 
Treatment Week 4 Week 6 Week 8 Study 

Famotidine llo. Hea 1 ed 70 (47'l.)** 97 (65%)** 120 (80%)** 120 ( 80'.t )** 
~ 

40 mg/hs 
( N=149) tfo. Dropped out 11 2 0 

Kaplan-Meier L.T. 47% 68% 87'.t** 87% 
Estimate 

Placebo No. Hea 1 ed 45 (31%) 67 (46'.t) 78 ( 54'.t) 80 ( 55'.t) 
(N=l 45) 

tlo. Dropped out 16 10 1 

Kaplan-Meier L.T. 31 'l. 49% 60'l. 62% 
Estimate 

**Significantly greater than placebo, p < 0.01 

• 



Salci ta and 
TABLE 14 

Miwa's Six-Stage Classification 
of Ulcer Healing 

A1 - Acute gastric ulcer 1~i th depth, exudate anr! 
edematous margins. No evidence of 
epithelial regeneration at the ulcer margin. 

Same as Ai but with less edema. Evidence 
of epithelial reqeneration can be seen at 
the ulcer margin. 

Hi - An ulcer remains but is 50 to 65i smaller 
ti1an Ai with regenerating epithelium 
extending into the ulcer base. 

H2 - Futher evidence of regeneration with an 
exudate 25 to 33% the diameter of Ai. 

S1 - Complete epithelialization with reddened 
background. 

Sz - Color of scar now irdistinauishable from 
that of surrounding mucosa. 

An ulcer was considered as healed if it was in either stage S1 or S2, and 
unhealed otherwise 



TABLE 15 
Cumulative Gastric Ulcer Healing Rates at Weeks 4 and 8 

(Japanese Gastric Ulcer Study) 
"Per Protocol " 

Treatment 

Famotfdine 20 mg/bid ~Jo. Healed 
( f1::96) 

Ho. Dropped out 

Kaplan-Meier LT 
Estimate 

Gefernate 100 rng/tid No. HealP.d 
( 14=96) 

!Jo. Oroppect out 

Kaplan-Meier LT 
Es ti mate 

Week 4 

19 (26.4'1.)** 

5 

28.1%** 

3 ( 4.Di) 

19 

4. 8'l. 

** significantly greater than gefarnate, p < 0.01 

• 

Week 8 

46 ( 63. 9'l. )** 

1 

68.6:t** 

18 (24.0'l.) 

2 

32. 5'l. 

.... 
I 

End of 
Study 

54 (?5.0'l.)"* 

1 

80.1%** 

23 ( 30. 7'l.) 

0 

40.4'1. 
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StatisticJl Keview and Evaluation 
(Addendum) 

NDA If: 19-46//Drug Class: lC 

Applicant: Merck, Sharp & Dahme ~esearch Laboratories 

Name of Drug: PEPCID (Famotidine) 40 mg/hs 

Indication: 

I ' 

For treatment of active duodenal ulcers, gastric ulcers, the prophylactic use 
in duodenal ulcer disease, and the treatment of pathological hypersecretory 
conditions sucn as Zollinger-Ellison Syndrome. 

Documents received: 

Documents dated February 14, 1986, providing a breakdown of the ulcer relapse 
data in the U.S. and international duodenal ulcer maintenance studies by 
scheduled vs. unscheduled endoscopies based on the completed 12 month data, 
and one of two volumes dated March 4, 1986, providing arguments showing that 
gefarnate is superior to placebo. 

A. Jn the Lluodenal Ulcer Maintenance Studies 

I. A Design Is5ue with ~espect to the Prevention Claim 

The principal hypothesis that was being tested in the duodenal prevention 
trials is that ~xcessive nocturnal gastric acid secretion is the primary 
factor in the patnogenesis of duodenal ulcer. It was theorized that by 
inhibiting or controlling the amount of nocturnal gastric acid secretion with 
f~notidine, one would induce an unfavorable condition for the normal 
development of duodenal ulcers. In the sponsor's trials, patients whose 
ulcers had just healed in an acute trial were randomized to either a 
famotidine or a placeoo arm. They were endoscoped at 3, 6, or 12 months or at 
unscheduled times at the discretion of the investigator if they reported 
~ymptoms suggestive of the presence of ulcers or for administrative reasons. 
Patients found to have an ulcer at any of these endoscopies were discontinued 
from the trial. The sponsor hoped to demonstrate ulcer prevention by showing 
that the cumulative proportion of patients with relapses at these prescheduled 
time points was significantly lower among the famotidine treated patients than 
among the placebo treated patients. 

Under the sponsor's design, because scheauled endoscopies were relatively 
infrequent and far apart, an asymptomatic or mildly symptomatic ulce~ may have 
recurred and r~healed before th~ next scheduled endoscopy and hence escaped 
detection. If an ulcer did recur, then it would be less likely to be observed 
under the famotidine treatment tnan under the placebo treatment because it has 
been demonstrate~ in the acute trials that famotidine relieved symptoms and 
healed ulcers faster than placebo tassuming, not unreasonably, that the 
maintenance dose of 20 mg/hs of famotidine is also a therapeutic dose). 
Therefore, in order to be able to make the prevention claim, one needs to be 

..,,j 
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able to estimate the amount of the observed treatment difference in the 
cumulative proportions of patients with relapses at the prescheduled times can 
actually be attributed to prevention. Since these trials did not provide the 
information needed for such estimates, one cannot draw at the present time an 
unambiguous inference with respect to ulcer prevention. 

2. The Requirements for a Maintenance Claim 

The content of this section reflects the conclusion reached in a recent 
discussion with Dr. Lipicky. Without sufficient information to be aole to 
definitively conclude that famotidine prevented duodenal ulcer recurrence, a 
maintenance claim can still be made only if it can be demonstrated that 
maintenance therapy was beneficial to the patients with relatively low safety 
risk. 

Within the context of' the current design, a maintenance claim can be made for 
famotidine if these studies can sucr.essfully demonstrate a significant 
treatment difference in the observed proportions of both the unscheduled 
(mainly symptomatic) and the scheduled ulcer relapses in the firs_!_ period. 
Tne rationale for the~requirements is as follows: 

Merely observing a significant treatment difference in the proportion of 
unscheduled (mainly symptomatic) relapses, but not in the scheduled relapses 
is not sufficient to establish a maintenance claim, because such result may be 
observed from a drug that simply relieves symptoms but does not accelerate 
healing and prevent recurrence. Thus, putting a pltient on a maintenance 
therapy with sucn drug would be unwise because of the attendant risks involved 
in not treating an asymptomatic ulcer. On the other hand, merely observing a 
significant treatment difference in the proportion of scheduled relapses but 
not in the unscheduled relapses is not sufficient either, because such result 
may be anticipated of a drug that accelerates healing but does not relieve 
symptoms and prevent recurrence. For such drug, one should just treat the 
patient when an ulcer is detected and maintenance therapy should not oe 
recommended. Whereas if both conditions were met, then a patient certainly 
would benefit from a maintenance treatment because he would experience a 
relief of symptoms and his ulcers would heal faster. It is sufficient to 
satisfy these requirements for tne first period (0-3 months) because available 
evidence suggests that a preponderance of the observed relapses occurred early 
during the trial (51~ of famotidine relapses and 71% of placebo relapses from 
U.S. Study and 45% of famotidine relapses and 78% of placebo relapses from the 
International Study occurred in the first period) and because dropping out 
these relapsers uuring the first period wauld make the treatment groups not 
quite comparable in the later periods (uniess the first period was relatively 
short and not too many patients were drop~ed out, then the requirements may 
have to be satisfied for at least.the first two periods. In any event, the 
results of the later periods can always be used as St•p~ortive evidence). 

3. Study Results in Support of a Maintenance Claim 

For the purpose of establishing tne naintenance claim, only the two 
placebo-controlled maintenance studies 301 and 301C will be discussed here. 
The safety profile of famotidine has been discussed in tne medical review by 
Or. Bachrach. 

.... 
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The U.S. Study (see Table l) demonstrated that famotidine patients had 
significantly lower proportion of unscheduled relapses (2. 1% for famotidine 40 
mg/hs and l. 1% for farnotidine 20 m9/bid during the first 3 mo~ths than the 
placebo patients (20.5%, p < 0.001). Similarly, the famotidine patients 
also had a significantly lower proportion of scheduled relapses (9.4% for 
famotidine 40 mg/hs and 14. 1% for f~motidine 20 mg/bid) at 3 months than the 
placebo patients (28.6%, p < 0.005, p < 0.05). The same trend was 
observed for both the unscheduled and the scheduled relapses during the second 
period (4 - 6 months) with statistical significance achieved (p < 0.05) for 
the ur1s:heduled relapse• The trend was evident in the third period but 
failed to reach statistical significance. 

The International Study (see Table 2) demonstrated that during the first 3 
months, famotidine P.atients had significantly fewer unscheduled relapses 
(4.4%) than placebo patients (21.8%, p < 0.001) and also significa~tly fewer 
scheduled relapses {13.0%) than placebo patients (51.3%, p < 0.001). The 
same trend was observed for the second period with statistical significance 
achieved at p < 0.01 and 0.03 for the unscheduled and scheduled, 
respectively. The same trend was also evident in the third period but failed 
to achieve significance at the 0.05 level. 

Therefore, based on the results of these two placebo-controlled studies an~ 
the safety profile for famotidine, a maintenance claim can be recommended for 
famotidine 40 mg/hs in the long term treatment of duodenal ulcer disease. 

B. On the Gastric Ulcers 

l. Gefarnate is a marketed drug in Japan. Yet there is only one (presumably 
Japanese) trial comparing gefarnate to placebo. As shown in Table 3 provided 
by the sponsor, this trial failed to differentiate between gefarnate and 
placebo. 

2. As pointed out by Dr. Lipicky at the Gastrointestinal Advisory Committee 
Meeting (January 16, 1986), a more appropriate and direct question is whether 
famotidine is superior to placebo in a U.S. population. The argument provided 
by the sponsor to show that famotidine is equivalent to either cimetidine or 
ranitidine is unsatisfactory. It was based on a comparison of different trial 
results across different countries. What is needed is at least a 
demonstration via a randomized trial of sufficient sample size that famotidine 
is equivalent to either cimetidine or ranitidine in a U.S population. 
However, in view of the higher placebo healing rate in the U.S., it would be 
wise to conduct instead a placebo cor1trolled trial in the U.S. 

('' 
~;;:, . 

. .G~-arge f.'H. Chi' Ph.D. 
'Gr'crup I Leader (Acting) 
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Table 1 
U.S. Duodenal Ulcer Maintenance Study 

Treatment 

Famotidine 
40 mg/hs 

Famotidine 
20 mg/bid 

Placebo 

Ulcer 
Relapse 

Observed 

Not observed 

Not Evaluab·le 

Total 

Observed 

Not observed 

Not Evaluable 

Total 

Observed 

Not observed 

Not Evaluable 

Total 

0-3 Months 
(0.3) 3 

2 { 2.1%) 

95 

9 

l 06 

8 { 9. 4%) 

77 

10* 

95 

l ( 1.1%) 11 (14.1%) 

89 

7 

97 

67 

11* 

89 

18 (20.5%) 18 (28.6%) 

70 45 

11 7* 

99 70 

to-sided p-value 40 ~g/hs vs. Placebo p<0.001 
1i-square test 20 mg/bid vs. Placebo p<0.001 

p <0. 005 
p<0.05 

lncluding patients who did not have scheduled endoscopies 

~ 

~"-~ ~ 

3-6 Months 
(3, 6) 6 

2 { 2.8%) 

70 

4 

76 

l ( l . 4%) 

70 

l 

72 

6 ( 13. 6%) 

38 

l 

45 

p<0.05 
p <0. 01 

8 (11.8%) 

60 

2* 

70 

3 ( 4.5%) 

64 

3* 

70 

4 (11.7%) 

30 

3* 

37 

p<O. 10 
p <0. l 0 

6-12 Months 
(6, 12) 12 

1 { 2. 6'1) 

38 

5 

44 

l ( 2.2%) 

44 

6 

51 

3 (13.6%) 

19 

l 

23 

P<O. 10 
p <0. 10 

2 ( 6.3\) 

30 

2* 

34 

3 ( 7.0%) 

40 

O* 

43 

2 ( 10. 5%) 

17 

O* 

19 

p <D. l 0 
p <0. l 0 
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Treatment 

F amotidine 
20 mg/bid 

Placebo 

Two-sided p-value 
Chi-square test 

-

Ulcer 
Relapse 

Observed 

Not observed 

Not Evaluable 

Total 

Observed 

Not observed ... 
Not Evaluable 

Total 

··-----------------~---~-

Tat>~~ 2 
International Duode~al Ulr,er Maintenance Study 

0-3 Month5 
(0.3} 3 

14 ( 4.4%) 

301 

37 

352 

35 (13.0%) 

234 

32* 

301 

70 (21.8%} 115 (51.3%) 

251 l 09 

42 27* 

363 251 

p <0. 001 p <0. 001 

3-6 Months 
(3, 6) 6 

9 ( 3.7%) 

236 

5 

250 

14 ( 11. 6%) 

107 

3 

124 

p<0.005 

31 ( 13. 5%) 

193 

7* 

2.36 

25 (24.5%) 

77 

4* 

106 

p<0.03 

*lncludi~g patients who did not have scheduled endoscopies 

...... 
-~ 

bu .. ~ ..__ 

..... --

6-12 Months 
(6, 12) 12 

9 ( 6.0%) 

141 

8 

158 

5 ( 11. 6%) 

38 

4 

47 

11 ( 8. 3%) 

122 

7* 

140 

7 (18.9%) 

30 

l * 

38 

p<O. 10 p <O. 10 

' 
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Table 3 
Comparison of Gefarnate to Placebo in a Gastric Ulcer Trial 

(Japan?) 

Healed Not Healed Total 

Gefarnate 

Placebo 

9 ( 39%) 

5 (21%) 

x2 = l.84 
p >0. 15 

. . 

14 

19 

23 

24 
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Statistical Keview and Evaluation 
(Addendum) 

NOA II: 13-46//Drug Class: lC 

Applicant: Merck, Sharp & Dohme ~esearch Laboratories 

Name of Drug: PEPCID (Famotidine) 40 mg/hs 

Indication: 

I • -

For treatment of active duodenal ulcers, gastric ulcers, the prophy1actic use 
in duodenal ulcer disease, and the treatment of pathological hypersecr~· ,rv 
conditions sucn as Zollinger-Ellison Syndrome. 

Documents received: 

Documents dated Febru~ry 14, 1986, providing a breakdown of the ulcer relJpsc 
data in the U.S. and international duodenal ulcer maintenance studies by 
scheduled vs. unscheduled endoscopies based on the completed 12 month data, 
and one of two volumes dated March 4, 1986, providing arguments showing that 
cefarnate is superior to placebo. 

A. Jn the Duodenal Ulcer Maintenance Studies 

i. A Uf ·ign Issue with Kespect to the Prevention Claim 

The principal hypothesis that was being tested in the duodenal prevention 
trials is that excessive nocturnal gastric acid secretion is the primary 
factor in the patnogenesis of duodenal ulcer. It was theorized that by 
inhibiting or controlling the amount of nocturnal gastric acid secretion with 
famotidine, one would induce an unfavorable condition for the normal 
development of duodenal ulcer~. In the sponsor's trials, patients whose 
ulcers had just healed in an ~-ute trial were randomized to either a 
famotidine or a placeoo arm. They were endoscoped at 3, 6, or 12 months or at 
unscheduled times at the discretion of the investigator if they reported 
symptoms suggestive of the presence of ulcers or for administrative reasons. 
Patients found to havr an ulcer at any of these endoscopies were discontinued 
from the trial. The sponsor hope~ to demonstrate ulcer prevention by showing 
that the cumulative oroportion of patients with relapses at these prescheduled 
time points was sign1ficantly lower among the famotidine treated pati~nts than 
among the placebo treated patients. 

Under the sponsor's design, because sche~uled endoscopies were relatively 
infrequent and far apart, an asymptomatic or mildly symptomatic ulcer may have 
recurred and rehealed before the next scheduled endoscopy and hence escaped 
detection. If an ulcer did recur, then it would be less likely to be observed 
under the famotidine treatment tnan under the placebo treatment because it has 
been demonstrated 1n the acute trials that famotidine relieved symptoms and 
healed ulcers faster t~an placebo \assuming, not unreas~nably, that the 
maintenance dose of 20 mg/hs of famotidine is also a therapeutic dose). 
Therefore, in order to be able to make the prevention claim, one needs to be 
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able to estimate the amount of the observed treatment difference in the 
cumulative proportions of patients with relapses at the prescheduled times can 
actually be attributed to prevention. Since these trials did not provide the 
information needed for such estimates, one cannot draw at the present time an 
unambigJous inference with respect to ulcer prevention. 

2. The Requirements for a Maintenance Clai~ 

Tne content of this section reflects the co.1cluslon reached in a recent 
discussion with Dr. Lipicky. Without sufficient information to be aole to 
definitively conclude that famotidine prevented duodenal ulcer recurrence, a 
maintenance claim can still be made only if it can be demonstrated that 
maintenance therapy was beneficial to the patients with relatively low safety 
risk. 

Within the context of' the current design, a maintenance claim can be made for 
famotidine if these studies can successfully demonstrate a significant 
treatment difference in the observed proportions of both the unscheduled 
(mainly symptomatic) and ti1e scheduled ulcer relapses in the first period. 
Tne rationale for these-r~ouirements is as follows: --

Merely observing a significant treatment difference in the proportion of 
unscheduled (mainly symptomatic) relapses, but not in the scheduled relapses 
is not sufficient to establish a maintenance claim, because such result may be 
observed from a drug that simply relieves symptoms but does not accelerate 
healing and prevent recurrence. Thus, putting a patient on a maintenance 
therapy with sucn drug would be unwise because of the attendant risks involved 
in not treating an asymptomatic ulcer. On the other hand, merely observing a 
significant treatment difference in the proportion of scheduled relapses but 
not in the unscheduled relapses is not :ufficient either, because such result 
may be anticipated of a dru~ t.hat accelerates healing but does not relieve 
symptoms and prevent recurrence. For such drug, one should just treat the 
patient when an ulcer is detected and maintenance therapy should not oe 
recommended. Whereas if both conditions were met, then a patient certainly 
would benefit from a maintenance treatment because he would experience a 
relief of symptoms and his ulcers would heal fjster. It is sufficient to 
satisfy these requirements for tne first period (0-3 months) because available 
evidence suggests that a preponderance of the observed relapses occ~rred early 
duriny the trial (51~ of famotidine relapses and 71% of placebc relapses from 
L.l.S. Study and 45% of famotidine relapses and /8% of placebo relapses from the 
International Study occurred in the first period) and because dropping out 
these relapsers during the first period ~ould make the treatment groups not 
quite comparable in the later periods (unless the first period was relatively 
short and not too many patients were dropped out, then the requirements may 
have to be satisfied for at l~ast.the first two periods. In any event, the 
results of the iater periods can always be used as supportive evidence). 

3. Study Results in Support of a Maintenance Claim 

For the purpose of establishing tne maintenance claim, only the two 
placebo-controlled maintenance studies 301 ano 301C will be discussed here. 
The safety profile of famotidine has been discussed in the medical review by 
Llr. Bachrach. 
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The U.S. Study (see Table l) demonstrated that famotidine patients had 
significantly lower proportion of unscheduled relapses (2. 1% for famotidine 40 
mg/hs and 1. 1% for famotidine 20 mg/bid during the first 3 months than the 
placebo patients (20.5%, p < 0.001). Similarly, the famotidine patients 
also had a significantly lower proportion of scheduled relapses (9.4% for 
famotidine 40 mg/hs and 14. 1% for famotidine 20 mg/bid) at 3 months than the 
placebo patients (28.6%, p < 0.005, p < 0.05). The same trend was 
observed for both the unscheduled and the scheduled relapses during the second 
period (4 - 6 months) with statistical significance achieved (p < 0.05) for 
the unscheduled relapses. The treno was evident in the third period but 
failed to reach statistical significance. 

The International Study (see Table 2) demonstrated that during the first : 
months, famotidine patients had significantly fewer unscheduled relapses 
(4.4%) than placebo patients (21.8%, p < 0.001) and also significantly fewer 
scheduled relapses (13.0%) than placebo patients (51.3%, p < 0.001). The 
same trend was observed for the sec0nd period with statistical significance 
achieved at p < 0.01 and 0.03 for t.1e unscheduled and scheduled, 
respectively. The same trend ~-s also evident in the third period but failed 
to achieve significance at the C US level. 

Therefore, based on the results of these two placebo-controlled studies and 
the safety profile for famotidine, a maintenance claim can be recommended for 
famotidine 40 mg/hs in the long term treatme•1t of duodenal ulcer disease. 

B. On the Gastric Ulcers 

1. Gefarnate is a marketed drug in Japan. Yet there is only one (presumably 
Japanese) trial comparing gefarnate to placebo. As shown in Table 3 provided 
by the sponsor, this trial failed to differentiate between gefarnate and 
placebo. 

2. As pointed out by Dr. Lipicky at the Ga5trointestinal Advisory Committee 
Meeting (January 16, 1986), a more appropriate and direct question is whether 
famotidine is superior to placebo in a U.S. population. The argument provided 
by the sponsor to show that famotidine is equivalent to either cimetidine er 
ranitidine is unsatisfactory. lt was based on a comparison of differer.t trial 
results across different countries. What is needed is at least a 
demonstration via ~ randomized trial of s~fficient sample size that famotidine 
is equivalent to either ci~etidine or ranitidine in a U.S population. 
However, in view of the higher placebo ~ealing rate in the U.S., it would be 
wise to conduct instead a placebo controlled trial in the U.S. 

<~ t7w;,~. 
~~ 

,.Gecrrge ~H. Chi, Ph.D. 
'Gr'6up I Leader (Acting) 
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Treatment 

Famotidine 
40 mgihs 

Famotidine 
20 mg/bid 

Placebo 

..... 

wo-sided p-value 
~hi-square test 

Ulcer 
Relapse 

Observed 

Not observed 

Not Evaluab.le 

Total 

Observed 

Not observed 

Not Elfa'uable 

Total 

Observed 

Not observed 

Not Evaluable 

Total 

40 mg/hs vs. Placebo 
20 mg/bid vs. Placebo 

Table l 
U.S. Duodenal Ulcer Maintenanc~ Study 

0-3 Months 
(0.3) 3 

2 ( 2.1%) 

95 

9 

·,06 

8 ( 9. 4%) 

77 

10* 

95 

1 ( l.1%) 11 (14.11) 

89 67 

7 11* 

97 89 

18 (20.51) 18 (28.61) 

70 45 

1l 7* 

99 70 

p<0.001 p <0. 005 
p<0.001 p <0. 05 

3·6 Mor~hs 
(3, 6) 6 

2 ( 2.8%) 

70 

4 

76 

l ( 1.41) 

70 

l 

72 

6 ( 13. 6%) 

38 

l 

45 

p<0.05 
p <0. 01 

8(11.8%) 

60 

2* 

70 

3 ( 4.51) 

64 

3* 

70 

4 ( 11. 7%) 

30 

3* 

37 

p<O. l 0 
p <0. l 0 

•Including patients who did not have scheduled endoscopies 

....... --

...,. 

6-12 Months 
(6, 12) 12 

1 ( 2. 6%) 

38 

5 

44 

l ( 2. 21) 

44 

6 

51 

3 (13.6%) 

19 

l 

23 

p<O. 10 
p <0. 10 

2 ( 6.3%) 

30 

2* 

34 

3 ( 7.01) 

40 

O* 

43 

2 (10.5%) 

17 

O* 

13 

p <D. l 0 
p <0. 10 
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Table 2 
International Duodenal Ulcer Maintenance Study 

Treatment 

Famotidine 
20 mg/bid 

Placebo 

Two-sided p-value 
Chi-square test 

Ulcer 
Relapse 

Observed 

Not observed 

Not Evaluable 

Total 

Observed 

Not observed .. 
Not Evaluable 

Total 

0-3 Months 
( o. 3) 3 

14 ( 4.4%) 

301 

37 

352 

35 (13.~) 

234 

32* 

301 

70 (21.8%) 115 (51.3%) 

251 109 

42 27* 

363 251 

p <0. 001 p <0. 001 

*Including patients who did not have scheduled endoscopies 

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

3-6 Months 
(3, 6) 6 

9 { 3. 7%) 

236 

5 

250 

14 ( 11 • 6%) 

107 

3 

124 

p<0.005 

31 ( 13. 5%) 

198 

7* 

236 

25 (2•t.5%) 

77 

4* 

106 

p<0.03 

6-12 Months 
(6, 12) 12 

9 ( 6.~) 

l 4i 

8 

158 

5 ( 1l.6%) 

38 

4 

47 

p<O. l 0 

11 ( 8.3%) 

122 

7* 

140 

7 (18.9%) 

30 

1 k 

38 

P ,,.,.r' J. 
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Table 3 
C0mparison of Gefarnate to Placebo in a Gastric Ulcer Trial 

(Japan?) 

Healed Not Healed Total 

Gefarr.ate 

Placebo 

9 ( 39%) 

5 (21%) 

x2 = 1.84 
p >0. 15 
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' 'i · · . O• Suoplnaion PEPOD" 

·.\ . '· le bo Orel Suaoenatan. MSO) 
_:~1~-,~~:{~·~t.~~~:.:PCJOU l.V. (famouc:Jlne, MSOJ 

~ wi111jjido1crpicllly corofinnod hooled ui.:.,. 

. . N;a.;· l'f PCID ~ 
~;;:;: fu mu b.1.d. h.o. 
IN • al It~ • IMI IN • 971 -· ·~ ..... ,,.,. 

W..t • ·1~ •87% 31' 
•St8tietk.lilly signiflc.ntJy dlff•rent ttlan p4•c•bo IP ·>:Cl.0011 

~-:its not heated by UWi!Mll: 4 w.,. conttnued 1n the studv. Bv ..-8. 
l3"lt of patient. tr••ted vrith PEPCIO had l'\••l<ed "•nu.s 45'l'. of ptt1•nts 
trw11ed with P'acebo. TIM inc1d1nc• of ulcet l\ealing _.,th 1-::~i;1D w•• 
stQnificantty higner thaf\ with placebo 11 ••ch t1m1 00\r.1 b.t'!MHi ;,n 
proporlion of andoacopicalto, confirmed hNled ulcen. 

In rtli9 study, time 10 rwli9f of W.yt.;ma Md noau'n.i Dain wu a.ign1fi· 
C8ndy sN>rtef for SNtient1 tKeiv1rc9 PEPCO tl\an for ~11en11 rece1v1nQ 
~; pm;tienca 1'9CatYing PEPCIO a6tlO tooa '-8 an1ac1d th•n tne 
~-ving...-. 

Long-T.,,,,-.,,.,,,,. 
T-t ol °""'1-...i Ulan 

l'f PCIO. 20 mg p.a. h.s. w1a compatwd ta °"'°'°° h .... •• m11n11n1ne1 
Ch«9py tn two doubl•bhnd. multicanter sn.d1et. of o.111ent1 ¥tfth enao­
~tty confirmed hU'-d du Oden.al ukaf'L tn the U.S. study the 
aburted Weer \Melena within 12 rnontna 1n p.1t1ent1 1r11•tlld w11h 
plecebQ wn 2.4 tim•a 91fftar t"-n in tM Q4tien111re•1ed wilh PEPCJO. 
The 19 patieth.' treAllld wilh PEPCIO Md I a,m~laflve obur~ttd utcer 
incid~ of; J.•"Mii eomp.1red to 1n ot1'ief'W'ed ulc:at u·,odence of $6.1% in 
o. to patients receiving plecebo t , ... -o.oH. rti ... ,..ults were con· 
firmed in 1n in1erna1ional study where tr.. a,,mulatNe oDur..,ed uieer 
inac:tenc. within 12 monrha in th• 307 aauanta treated 'll'll•th PEPCUl was 
31.7'. compared to an incidenal ot 7~.5'Vt. •n the J:25 patients 1te1111d ,..111.,._ Cp<O.OIJ. 

G-l)lcw 
In &lath a U.S. Md an international rnuh.M:en'W. dOutt\e.blind aucty in 
~ with endoacopir..afty confirm9d ICtJYe beftt9n g11tric uleaf. 
ora1ty mctmini1terH PEPC10. iCC> mg h.t. .• w•• ':on"IP4tred to n!~ h.a. 
Aniacidt were P9(milted during th• srudi"' but consumpt1un w11 not 
aignificanttv diUetent bet'Mten the PEPCO 1110 plecebo groups. Al 
'IJ\own in the tabl• below. the incidenc1 of uk:er tt111in9 !dropouts 
count9d ff unhe1lttdl with PEPCtO wac natta&JQlty sign1fic.tntty O.uer 
111•"pfacebo••-ul•nd8in <ho u.s. llUCfV. ond ••-u•.6•nd8 
in th9 international 1n,dy, beled on the number of uk:ers 11'1•1 healed. 
confirmed by 1ndotcapy. 

..._111nta with end.Jscop1ce11v 
confinnllN'f h"•led ulc.,.., 

~~~~~..-,~~""""~ -'--',--~~~-.,--. 
U.S. Stu!tr &ntem1hon .. Sluctt 

PEPCIO Pl-bu PE POD Pl-"° ""J h.a. h.o. <IO ""J h.O. h,L 
IN • 1•1 IN • 751 CN M 1'91 CN • 1•111 

-· - 39'!1. •• ,,..., 31'11. WllM: I ••lt'Jct .,...,_ • •15' '6% 
- • ..,.,,, """ ....... 5''11. 
•,••Scatiaticafty sjgnifiQnlty belt., lt\An pUlceOc Jg sO.QS, p ... ~.UI _.,.,.,I 

Time t11 comsMte r9'Lef Qf ct.• lime end n1otn:t1me oein waa stltit· 
ticalty ai\1nificln1ty ahort'lf fc.'f' r,et1eflta r~1ng PEPOL lh.en for p.,.. 
'tieHta ,.,.,;vtng plactba; howev..-. ift "91thw r.udV wa therw 1 
m•~te•lty tignifiQm: d'fterance in rhe ~ o< P4'*""' whoM 
peon wu rotlevod by""' - ol ""' - 1-11. 
P.thoHlgiCA/ lfypMI«< orvry Ct>nd-
le. r. ZO/li~- Syndrvm• 
Mu~ EndocnM-..-1 

•n ltUdift of,..._,. .. witf\ p.att106Qv1c.ai "VP1nec:r9tory condition• 
such n Zolllnger·Elfiton Svndrom. •wcth -:1r W'l'1\0UI mult1pte "ndocrine 
-.nom••· PE POD lffaniflcantty mtu""ted QH1nc IC1d MC!"ellon ind 
controlled euoc~ted symp1om1. DvMt from 20 to 160 rn; q 6 h i"?'ttn·· 
rained baul K.ld secretion below 10 mEq,tw-: 1n111el dOMa ._.r• lltretttO 
ro ch• individual patient need •nd 1ubMQuient ildrusrmenta W9fl neat· 
urv wttt\ time ;n ~om• pauarns. PEPCIO wn .,...,.I 1olar•t•d •t th ... high 
doM lev .. s for ptolonged parlOdl l;reatw than 12 mon"''' 1n 1tQhl 
PilU•n1a. 1nd lhere were no c•M'I reported of Q"tn«orn•111.a, 1ncr•1Md 
prolactin levels. ot imPQtenc.. 

Tobteta Pt:PCIOO lfomottdlno. MSDI 
Or•I ~uapention PEPCtDe 

IF•motkt•M for Orel Suapena1on, MSOJ 
lnjeclion PEPCIOO 1.V. lfomotidi"", MSDI 

INDICATIONS ~ llVGE 
PEPOO ia indicated In: 
1. Slton tenn ttwtm•nt of ~ctiv• tlvod.n•I ulcw. Motl P•lienta h••I 

Within' wefta; there i1 r1retv ruton to uu PEPCIO at full dUUlle ft>r 
~ tt\an I to I weeks. Studi9a l'utv• not 1Uftaed the sef1r1:v or 
femotK1in1 in uMomplfc.a11d activ• duodan.I uktir for penoQa of mO"• 
!loon eight-· 

2. M•illten.nc. th.,11py for duaden1I CJlatr P•tiant3 It '9duced dos· 
lfl• Mter hHlin9 of.,. KtN• u/c.,. Controlled stu~in heve nut ••· 
tended beyond orie year. 

1 Short rwm tl'N,mMt of Ktivfl ber11gn g1str1c uf~r. Most ~'ianrs 
Mil wuhin 6 weeQ. Studln have not aSHUed the s~retv or efficacy of 
fetnotidln•.• in uncomplicated active benign g1S1rit- ulcer for periods of 
more than I ,..,.._ar.a. 

4. T,,,.,,,,. 11 of pathological Jrvp•rs«,.tory condition$ (•.g~ 
loiling.,..f/li. ·on Syndrome. m11lt1pl• .,,docr1n• ~nam1sJ. 

PEPQD I.\. ta mdicaled in aomo t\olpfl•lited pa1Ntn1s with r>1tho1og­-=- hypen1Cnttof'V r'Wtditiona or intf'Ktebt• ulcer11. or•• an 1lt1rn11iv• 
to the ore'. doUQ• '°""• for short-term UM tn patient'!. who are unable 
to .. It• onl meolc81ion. 

CONTIWNOICATIONS 
~•itivitV 10 •nv com11c>11en1 of \t\eM l>fOdUCl!I. 

PlllCAllTIONS 
G.,,.,., 

SymQtL'ntatic rHOQnM to th•"Vt llfllh P£PC\O don no1 preclude th• 
preunca c.f g1stnc mali~nancy. 
P•t1ena with s • .,.,. Re,,.l lnaulficiMcy 

Longer interveja betWHn ckl,.. or loW9t dOlft m1y need to be used 
m pat;ena wilh...,..,. renal irisuffei•ncv h:raatininedearence < 10 mL/ 
mini to adjust for rN fon.,a: •llminetion hatf-lifw of fan1otidina. lSH 
CLINICAL PHARMACOLOGY .:nd CJOS.6.GE AND AOMINISTIIATION.I 
IJou au1r, c:unwndy. no drugefef•ted toxicity ha bw\found with htgtt 
plUm• --qt f1motldi..-~ ,,,__,.,,_ 

The .,.- -_,Id be inOINCtod lo .nu. lhe cnl -n!ion viv· 
ot0u&1y for 5 • 10 MCIOt\da prior to Mdt \IN· Unuaad con1tituted orel 
"'-""" lhould bo diacardld •f19f 30 <1ay11. 
Dtup lnterrction• 

No drug 1nterection• hew been id•mifiad. Sludin with temo"idtne in 
mmt. Jn animal modlll. and in Wiro have alKtWn no aignifK:8nt 1n1er· 
t.-nce with the di•pos;tion of compound1 "'mDolind by me h9'1at1c 
microoom•t lf\ZV'l'ftft. e.g .. cytOdlrom• P'50 IVlftm. Compounds 
tffttd in man include warf .. rin. ttteophytOI\•, ~yto)n, d)azwpam • 
.minopyrine and ar:1ipyrine. lndocy1nin• green ••an inde• of heoattc 
dW9 extraction h•• heen t••llld ind no s~niflcant effec:u have befl'n 
found. 
C:.~Afut•-
/mpeirtnenf ol Fenillty 

an • 10I weak ltUdv in rata •n.lf • 12 week study in ma grv..-1 Ol'al 
- of up ro 2000 "'91kl1/dey l•PIW"•;,,....1y 2500 limft Ille ,...,..,. 
.....-11uman-lor _®_ol uarl. -. .... noov-
.. ; .... ~ poc..-•• i.:;: '°' P'.:PC.10. 

famotidine wa negethr• in lrM .,,ic:tobie• muiaeen 1n1 IAntn , .... 
uaing SMtnlJlttMla t'fphimunum anc fKhwtdlia au; With Of without r•t 
liv., ...,._,,.. ectNetion at concem.-'ftioRI up~ 10.000 rncg/olete. In 1n 
Wtta studies In mtca. wilh • micron\ldeua cnr and 1 ctuon«JIOmal 
aberrw.cion t8lll. no trVidenca al e mut .. entc: effect wn obMrved. 

Ill ...- vrith rots Qi..,, oral do- of up 10 2000 "'9/kllidov a< 
int- - of up to 200 fn!lll.loldlY fertiUly and rwproductrvo 
petfortN- went nol offlClttd. I 

'·-,..,.,_ c:.,_,., B 
R~r, .. stud in hav• been peffo,~ in rett •nd rabbit• at oral 

do9ft of up 10 2000 and 500 mg/ll:Q1d1y re1pac:t:ively ind in both ~" 
at 1.v. dos. of up to 200 mig/l'll/dav, and have nrv.ated no 119riihcant 
l'Yidenc9 of ll\1p.1ired fertility or l'larm to tM fwtua due to ~PCIO. Whtie 
no direct fetOfoatc efftcta hA\te been ot>t.arvff, apored1c abo_n1ona 
occurring only' in mothel'I diaot1vino me•11ed dKni•Md rOOd int••• 
-.::f• MM\ miam. r•bbtta ••or•' doan ol 200 mglkgtdav l250t1mn ,,,. 
usu.al 11um1n do11) or h1gh4r. There ate. howevef, no. 11deQu1te or w.1t­
co111raUed ICudin in pr99n1iit women. 8ec."1u11 tn1mal reproductf'¥• 
1tudin ire no« 1tw1vs pr11c:hcrave of human ,....ponae. rh11 druQ shouk1 
be used during pre;n•nc:v onty 1f cleartv n..aed. 
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., · ,.. fll'CIC)e IF.,..otldine. MSDI 
.. ;_·'· ;·fe.-,;;· . S.-.i1 taion PEPCIO-
. .. It."• 11.w Orol Suapen10on. M$0l 

· ,i :.""~l'IPCI0-1.V. lfamoudlne. 11>50) 
. ~~~~:-.: . 
~ Plfb.....S ln Lacudna reta hav• shnwn rf\.P\ f1motidlne i:a 
~ lnra bre•lt milk. Tr•r·1,e111 growth depraPOn wa'°' oD'MOOd In 
'fOU"9 rats tu·:i:G1"t9tromm01:h•"11w•ted ""'th maternoto•tc doMI of al 
ieaar 800 limn tfte Utual hUmlf'I dc.,:W. It II not k:Wwnwfteth« th'a dru9 
it wcrwt:lfd i11to hun"l,an milk. ll4iicauM rnanv dNgl are MCreted into 
hum•n milt tl'l.d ~c1,11e of 1h• l)Ot1nt~~I for se1iou1 adverse react1on1 
itl nursin9 inf1nt1 from Pf PCJO. 1 C:ec1,~1on :should be made wh91her 10 
ctitcon11nue nur1in~ or dlllC(lot"1ue rhe drug, laking into K:Count the 
irnpan1nce of the e:ug 10 the , -.other. 
l'ftJi•mt: I.JI• 

S•f•tv and effect\ve-nesi i11 ch1\dren have not been establishftd. 
UW 1P. Eld•rty P.ll•ntJ 

No dOUQ• .Ojuscment 1• required baaed on age I'" Ct INICAL PHAA­
MACOLOG'V, Pharrnacot1r1«1CSJ. Oowca• .ojua1ment in lhe ca .. of se-
11ere rtn1t impafrm"nr may be necesa.arv. 

AOVIMI !!IEACTlONS 
The adverU r1ection1 li11ec betow l't•v• been rwported d1Jri"9 ~ 

mnUC 1nd in1•m•ttor.IJ dtnal t'1al11n •ooro•im1tely 2500 pa1i~nt1. In 
those controlled ctintc:al rri1l1 1n wnect1 PEPCIO Tabmt: were cc.imD11"9d 
lo piacebO, ttta incld•nc. of 961<tt'9 vxperienc• in rhe group wntd'I 
rce1ved PEPCID Tab4eta. 40 m9 1u t'9dt1m1. w11 s1mil1r to rhat in the 
pt-group. 

The fotlc>w1119 adv.,... re1C'tion1 h•v"' been reported ro occur In more 
thin 1% of p1rient1 c.n ther1py wnh PEPCIO i"I controUed cHnical tfllll, 
and may be cauNlly related to the dru\jl: headacn• ~4.7'%.), diuineu 
11.~). con111p•non 11.2%1 and di1rrhe1 (1.7%1. 

The following other adveru r81cuons ha"• bHn rwported in dinical 
1ri1l1. While 1 COAUMI rwlanonthio could not be' e111bh1hed tor t11ne 
intrequenttv reponed svents. e11uaalitv cannot l'MI excl1.1dlld. 

Badr n a Whal•: fever. Hthenia, fatigue 
C.nllo•ffl:Ulllr: pelPft•rlOna 
GntrointeaOMI: nau .... vomi1:tnv. abdominal diecornfort. ana,.xia, 

dry -nouth, liwet enzyme 1bnorm11mes 
-rologic: tllromllocytaoenio 
HylH'S•n•ttivir'f: ort>tt1I edem1, con1unctiv1I in1et."tion 
Muaculosteletal: muscula1k1t•t11 pain. 1r1hr1tQi• 
N•1V011• S'f#•mlhychlatnt:: paresthet••; grind m•I &e1rure (singt. 

r1p0ittl; peychic di1t1Jrb9ncal ind1Jdinq depf'Ql.ion, 1nJu11y, d.U••led 
libfdo, h•lluC1n•t1on1 1~"211 report); insomnia; sonin°'•nce 
~espi,.torv: broncftoap11m 
Skin: 1toc>«:ia:. acne. pruritua. dry skin, flulhing 
SIHICiM SM.J•:t: tinnillJa, tasre diaorder 
Th• ad\t•tse r•1ctiOl'll res:orted for PEPOO T•bhtta m1y 1/ao OCC\.lr 

with PEPCIO Oral Suape"sion or PEPCIO l.V. In add;tion. '1'1naiern Writa-­
tion It the in1ectian site 1\IS been o"9erved with Pf PCTO l.V. 

OWJIOOUGE 
There ia no upetiwnca to tJ1te wtth deOberate overdoMO•· Ooaft of 

up 10 640 mg/day he .. been giwn 10 pelienb ,.;tll l>Olllofogal h.,.,.,.. 
-orv condlliono with no .. riou1 - elfocts. In the .. ""' of 

01" ~·· llW•tn*11 elloukl l• aympt.,...atic - "'--· Unob­sort»ed meteri1t should be removed from tM 0111rcllfncnt1nal tract. the 
oa11en1 lhauld be monit~ and supporWe therapy ahoukf be em· 
~loyed. 

The orol LO,. of l1moridlne in male ind f- ,.,. end mica w" 
G'*tter dl1n 3000 mg/kg 1r.d the 1ninimvm llltt\a(I ICLlt9 atat dole in 
dov• •-eel 2000 mgillg. Femotid1ne di<• n0t producllOWl'telfecllot 
hu;h oral doMt in mtce. r1ta. ca' 1nd dt'JOI. but induced ai911if1C1nt 
•norexia and grG'Wt'ft dep~n in ra.bbRI stirring with 200 m;lkglday 
orally. The i""""ert0tl9 Lo.,. of farnocidine for mac:e Ind rm '11f'o1Qed 
from 25'-"3 mglll:g and ttte minimum lethal atng .. l.V. do• in 1J091 
w11 appro"imdltv 300 mpg. Signt of tcut• intox.cation in I. v. treated 
dao• were ffftUia. rndeuMu. P1Hor at mucou• rNmbr•nn or red· 
MU of moudl 1nd ••n. hVPOt•n1ion, lKhyQrdi1 Ind collapse. 

DO!iAGE AND ADMINISTRATION 
Ducffnal Ulc•' 

Acut• Th.,•11y: The rec:cmmended adult or•I doug• for active duo­
denal ulcer 11 40 mg once a day et bectume. Mon p1t1enu1 ne11 within• 
w-.u: thitre i1 rarely reason to use ~PCIO .at lull do .. ge tor lof\ger 
than 15 IQ 8 week.I. A regimen of 20 mg b.1.d. ii 1f10 •ff1»etive. 

M11nt•n•nc• Th•r•py: The rlt\:ommended oral doae •• 20 mg once .a 
Clay •t tMtc:ttim•. 

-~ 

To-• PEPCIO- lfemolidlne. MSDI 
O...i Su-nalon PEPCIO­

,Famoc1dlne for OrAf SuWP9f'•ion. MSOt 
lniKtlon PEPCIO- 1.\1. (Fe'"' •idlre. MSOI 

S-,n GUtrir U1<:w • 
Acute Tht1r1ov: The recommended lduR or1I douo• for Ktrwi o.­

nion ga11nc ulcer 1140 mg once 1dey11 bed'tim.. 

hlhoJoglUI Hy,,.necmory Candit1om 
(&f. ZoHing.,-.£11/aan S't"dromo. 
AllciifiPM EndOCrin• Ad.,,om••J 
Th•~· ol PEPCIO in penents with parttolog1cal hypenecre1orv 

condil:lon1 Ylf't" wi\h the individual oeturm. Th• recommended adull 
or8' aartl'1Q dou fnr p1thotoglie11I hy~orv condition• is 20 mg q 
e h. In 10111e patients. 1 higher s11ning doM mav be ,equ11'9d. Oo1es 
thot..Jld be ldjusrld ta lndlvidu1t patient needs .and should coniinue 11 
long as dinicalty indicated. DoNI up to 180 mg Q 6 h hive been admin· 
ialered to tom• p•tients with severe Zollinger-Ellison Svndrome. 

Orel S&ISUMIMon 
PEPCJOOrat Suspension me1 bc1ubat1tuted forPEPOO T1blwt11n 1nv 

ol lhe 1bov9 indication• for1.~~ P1ti•n'tl who cannot swallow rablets. 
EKh frve ml coritaina .ilCJ mg of f1mot1din• 1h1r con1tirut1on of the 
.,.,_. wilh 41 mL of """'led Woter " dirwcted. 
o;_,,,,,.. "" ,.,,.,,.ring 
PEPOO Oro/ Su-.11an 

"-Perw IUSIMtftaion at time of diwpen1ing. Slowly add 46 ml of 
Purified W'1er. Sh.ae 11i9orou"v for 5 · 10 ucone111mmed1ai1e1v af1er 
adding the Wlttlf •nd immedi1tefy beta,. uN. 

StMJ;/ity of Pf POD Oro/ ~per111I011 
Unutlld constituteci oral su.-nalon should b9 dill..Jrded after 30 

doya. 

lntraWtWul Administ,.tion 
In aome ho11pit1Uzld p.a1ient1 wfth Olilhological hvpersecretory con. 

dbion:t or intt.tetabie utcerw.. or in patient& who•~ un•bl• to ralr.1 or•I 
medication, !'!!POD l.V. """'be odmini-. The recommended dOI· 
avoi..lllmgq 12 ~. 
,.,,.,,.,.lion of PE/ICIO 
Int--• SalutioNI 

Olluto 2 ml of PEl'CID l.\l. l10lutlon cantoini"'ll 10 m91 ... u witll 0.9'1. 
Sociun1 Chloride lniection or athlf c:omP1tiDI• tnvavenous solution to• 
toul Yolurn• of either 5 ml or 10 ml ind inrect over 1 penod af not lesa 
than 2 mir.'lut ... 

,,,__,,of PEPCIO 1nt,.-­
lnlw10n Solution~ 

PEPCO 1.V. may alao be ldministered ts an infusion, 2 ml diluted 
with 100 ml of !i"Jf. dextraH or artier compacible solution, and infused 
over a 1S.30 mif\Ute period. 

St•bility of PEl'CIO I. V. 
PEPCID I. V. ia ltabt• for 48 t\oul'$ •' room \Mnptil'lllUrl when added to 

or dilutttd wdt\ moa eommontv UMd intr•Y•novt sotu1ioris, 1.g .. Water 
for lnjr.ijon, O.n. Sodium Chloride Injection, 5% end 10'll. O.w1r­
lnjoctioll. Ucloted Ai"'110f"> ln...,;on, or Sodium Bieortlo..,. lnject1on, 

5'11.. l'lrenrerel drug~ elloukl be i..._uoc! .,;..,...., for Portieuloto 
marlaf and d~or•tlan prior to edmifttathltionwftenwlr IOfUUOn Ind 
comainer pennil. 
Conca-Vu of Ant-• 

Antocido"""' be gi•en canc:.omilJUllly ;f -· 
0i>M90A<I~ far-b -
S-.. llOM/ l,,.,,,flaen<:Y 

In petientl with HYWW ~ inaufflciency. i.e •• with 1 CNltinine dear· 
•- leu tllan 10 ml/min, Ille eliminotion holl~"'1 of PEPCID moy 
.. ceed 20 hoUrw. rwaching 1pproximatety 2• houri in •nuric pauenm. 
Allnough no ...ielionollig of•-•"- to high plUm• '""°'"nu 
*" ._.bliahed. to '"otd exC11M-=cumuillbon of ttte df\19, th• doM ol 
P£PCIO may be reduced 10 20 mg h.L or the dotift9 i~tlff"'lal mey be 
prolo91g1d ta ll-.t8 hourt •• indtclted by the patient's dtntat rftPO"M. 

MOW SUPPUID 
No 3!35-Tabl-PE!'C10,20mg,erebe\<a•COl-.U·lhooed. rilm-

coet~ ........ Cooed MSD 983. They ... IUpplie-l" Joi'°"'": 
NOC OQ06..0913·31 un•t of uM botttn ol 30 
NDC OQ06..0913·28 unil doso _..•g• of 100. 
No. 3536 - Tablet• ?EPCIO 40 mg. are lig"t brown11h"°r•nq•. 

U·lhaped, film-coated tablets coded MSC 9M. Thtty •re tuPOhed 11 
followt: 
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POii INTllAYENOUS USE ONl Y 

No. 3131- fn;.crJon 'EPOO 1.V. 10 mg P4r 1 ml. 11 • no11.pre1erved, 
...,. D04oft ... aolution and ia IA.lett:»liecl •• toUowt: 

NllC OOOl-3131MM, 10 • 2 mL •inu•• dOM ...... 

1llllltb PEl'CIOO IFomoUdi,,., MSOI 
Or•I S.,1pen110~ PEl'CIOO 

fFomotlcllM lor Or.• Su-ion MSOI 
lnjRtion PEPC1oe I. v. IFomocidi"''· MSOI 

No. lMl-4njection fl'l!PCIO l.V. 10"'IIP9r1 ••l ••••• , • .,, COlorf111 
- •Id io tuPPlled u follows: 

NllC OIJOll.JM1.1', • ml vi111. --.._ t1a-.g1 of PEPCtCI Toblt11 11 ttm'*'"'--· olO'C 110. 'Fl. 
Avoid ~· ot the po"Wder for or•• IU1Pen1ton a1 temCNr11ur•1 
·-~ 1104"FJ. Alttr canttilulion ltOIW the"""""°" -w JO"C 
'"""· Oo - '-· Oiourd uNMd ou1111n1ion •htt :JO diya, 

SC.... PEl'CIO 1.V. II 2-l'C 135.~.•'FI. If ootution ''"'"· bring 10 
room rernperaturw; allow sufficient time to SGtubilir.e all the comp0. ntnta. 

Whtn dlluttd 11 ...._,,,.ndtd Ir" DOSAGE ANO ADMINISTllA· 
TlONI PEPCIO 1.V. 11 llllbft for 4 hours .. "'°"' ltm1J9r1ture. 

MS 0 MERCK SHARP & DOHMr-
cw OF MIAO: 6 CO.. 00:.. lillEST l'OM; t'A - USA 

Pnnted in USA. 
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statistical Reyie..r and Eva.luation 

J.ll 2 9 1988 
~ 19-462/S-OOJ 

Applirnnt.: Merck., Sharp & Dahne Research Laboratories 

~_Qt_ Drug: PEfCID (Fanotidine) 40 11XJ H.S. 

Irrljcation: For short-term treatment of ac'..:ive benign gastric 
ulcer 

!&cuments Reviewe:i: Supplement Vol. 2.1, 2.6 - 2.10 (plus 
statistical adderoa dated 11/16/87, 
12/10/87 and 3/10/88) 

I have disrnssed this review with Stephen Fredd, M.O. and Hugo 
Gallo-Torres, M.o. (HFtr-180) and Ors. Fredd and Gallo-Torres 
agxc:ed with my fi.rx::lings. 

A. ~kground 

famotidi.ne was recently approved and used in the United states 
for the treatment of active duodenal ulcer. In the~ supplement 
urx1er review, the sponsor seeks approval for a claim of efficacy 
in the treatment of acute benign gastric ulcer. 

'1be sponsor has submitted three controlled clinical studies in 
support of this proposed claim. '!he first and secoro are 
raniomized dcuble-blini multicente.r studies con:iucted in the 
United stat.es. 'Ihe first ~ famotidine 40 nq H.S. to 
placebo ani the seccrd ccmpared fanc>tidine 40 ll'g H.s. to 
ranitidine 150 irq B.I.D. 'Ihe third is a randanized double-blin:i 
Jllllti-ca.mtey stlldy conducted in foreign countries which ccmpll"ed 
fanctidine 40 ng n.s. to placebo. '!his international trial 
simit:te:i as part of the original NDA of June 24, 1985 for 
fam:Jtidine tablets has been re-,riewed by Dr. au and wa!i 

docllmented in "Statistical Review and !:.'valuation dated April 14, 
1986." 

Si..'"'ICe similar design and methods of analysis were used in a.11 
three st:l..ldies, they Wl..11 be described in detail only in the first 
study. 

B. i;anestic Placebo-Ccntrolled S!;ygy 

l. ~iption of Study 

l '!his was a 111U1.ticenter (10), double ·blind, rardamized, placebo­
controlled trial c."'.!ll'pari.n;J the effects of farrotidine 40 irq H.s. 
"llllth placebo in the '5hort-term t.n>at:inent of acute benign gastric 
ulcer. 'lhe objectivP. of the study is to determine the efficacy of 

I 
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famotidine 40 m;r H.S. 
gastric ulcer. · 

in the short-tenn treatm=nt of active 
' 

ruring the initial screening visit, a complete physical ard 
laboratory examination were performed arrl pertinent baseline 
information (e.g. aleobol, srooking, caffeine consun;;ition, etc) 
were obtained. An errloscapy was performed at this time to verify 
the presence of a gastric ulcer an::i to determine the number, 
size, an:l location of the ulce:c(s) • The presence of gastritis was 
also noted. 'Ihe patients selected for this study had a prilnary 
diagnosis of acute gastric ulcer confi..rned by endoscopy an:l 
proved bP.nign by multiple biopsies ~ cytology. Patients with a 
0.5 to 2.5 c:r, ulcer who exhibited clinical symptoms of active 
gastric ulcer ard met admission criteria were permitted to enter 
the study. 

'Ihe patients were ran:iOltlly assigned to either farrtidine 40 m;r 
H.S. or placebo. The randomization was stratified b)r investigator 
and by ulcer size ( <:=l cm ard >l cm in diameter). Clinical 
Sjllll:ltoms were assessed. at weeks 2, 4, 6, arxi 8. ~iy was 
performed at weeks 4, 6, and 8 • Ulcer hF>..alin;J was define..'i as 
CC!lillete epithelialization of the ulcer crater. Patients whose 
erxloscopy revealed all ulcers healed at arr:t visit we.i:e considered 
to have completed t.he study. In aClition, severity of daytill'e a.rd 
nighttime pain was recorded at baseline. Patients we.i:-e instnicted 
to rate daytime/nighttime pain on 4-point severity sr.:ale: O=?J.,,ne, 
l=mild, 2=t00derate, 3=severe and to record the ratir:g in a dia..-y 
daily for eight ;;eeks. Patient's daily pain scores for days 1 to 
7 ard weekly pain evaluation for weeks 2 to 8 were recorded by 
investigator on the case report fot71l. 

DJ.!."ing the treatment period, patie.'"\ts were i.nsttucted to avoid 
caffeine, alco..'1ol arrl SIOOking. GeJ.usil antacid tablets was 
dispensed to patients by inve...:;tigator. P<1tients were permi ... ted to 
take two tablets PRN for pain but not until at least one hour 
after cx:rled medication. 'Ille number of am:acid tablets consuned 
was reco:r:derl in the diary on a daily basis. 

Primary JJ:eaSUre cf efficacy was t.he CUIIIUlative ulcer healin;J rate 
at weeks 4, 6 a.rd a. Secorrlary measures of efficacy were the 
severity of daytime ard nighttbne pain am ~tacid consumption. 
Pain was assessed on a daily bMis by the patii:mt am recorded on 
the patient. diary. 

2. Sponsor Is stugy_ R~-ul ts 

A total of 157 patients repre..-=:enting 10 i.nvestigatD:rs were 
entered into the study ard were rarrlom.ized to two treatment 
groups. These treat:nent groups were genenlly ~le at 
baseline wit.h respect to various pertinent pati~t 
characteristics suc.1-t as <1ge, sex, szroking, drinking, ulcer size 
etc. I:llr:i.rq this trial, 8 patients violated protocol. Of the 
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remainin;J 149 . patients, 10 were discontinued dµe to adverse 
experience, ineffective therapy or other reasons. 

Efficacy analysis was done on two C:.t.a sets: the "per protocol" 
and the "all patients treated" data sets. 'Ihe fonner excluded all 
patients who were p=t.ocol violators ard the latter included all 
rarocmized patients v.no had baseline and some post-baseli..'"!e 
trea~ values. 'lhe results based on these two data sets are 
similar. Only re.:;,-ults. based on the "per protocol" data set will 
be djc;o1ssed below P..xcept for antacid co~on. 

'lhe prinary effi...:.ac1 rrw:asure was the cumulative frequencies Qf 
healed ulcers obser1ed via en:ioscopy at weeks 4, 6, and 8. 'Ihe 
healing rates were =-rpared betwee."1 the two treatment groups 
using Fi."iher's Exact test (see Table 1). In this analysis, 
dropouts were considered as not healed. 'Ihe sponsor's reported 
p-values are given in Table 1. 'Ihe Fisher's Exact test shows that 
the faJOC)tidine group had significantly higher cumulative healing 
rates than the placebo group only at 6 weeks (p= 0.008) but not 
at weeks 4, 8 and aft.er week 8. '!he sponsor also obtained the 
Kaplan-Meier life table estinate of the cumulative healing rates 
which are also presented in Table 1. '!his method assumed that 
dropouts healed at t.'le same rate as t.'1.osc obsel:ved for patients 
'Who completed the study. In the life table analysis, the 
famotidine group was only mal'.'ginally significantly better than 
placebo (p = o.048). 

'lhe relation.ship bet'..;een the various concomitant factcrs (i:.dtial 
ulcer size, Sll'Olci.n;J, drinking, antacid use, esophagus condition, 
am caffeine) arv:! ulcer heali."lg after week s were given in Table 
2 arxi were assessed usirq the Mantel-Haenszel D-~thod. 'Ihe results 
lldicated that none of these factors had a statistically 
significant (p<=0.05} relationship to ulcer he.aling. Further 
analysis :i.nilcated that the obser1ed differences in healing rates 
between the fam:itid.5.ne and placebo groups were ma.i..ntained after 
adjusting for these factors. Howe-..rer it is of interest to point 
out that for tr.is st..idy, the effect of fanctidine appears to be 
more pronounced in patients with la.rrrer ulcers. 'Iht~ effect of 
fam:Jtidine appears to be attenuated by either SIOOk.i.ng or use of 
C"'iffeine. FaJOC)tidine also appears to be mre effe.nve in 
patient; with abnorrral esophagus conditions. · 

'Ihe secoroary effir ::J.C'f measures included the severity of d.'iyti.me 
and nighttime pain and antacid consunt*-ion. Da:J>ti.me and nigi1tti.me 
pains were assessed by ti:ne to relief of pain using the 
Mantel-Haenszel met.'1cd strat:.fyirq for baseline pain score. 'lhe 
results for the "per prctocol" data as shewn in Table 3 irx:ticat.ed 
that although no sic;nifi<:.1nt differenc.e was observed in terms ot 
the proportion of p.:i.tients with pain relief, the farnotidine 
patients experienced signific:mtly faster pain relief than the 
placebo patients in te.r:r:s of the time to pain reli8f (p <= 0.05). 
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Antacid c::cnsuirpti1:>n was assessed by CCl!'pil'in;J the pl:oport:ion of 
"all patients treated" .in each group who took antacid therapy at 
any til!le during the study arxi by ~inq the mean number of 
tablets taken daily an:i the mean number of days of antacid 
therapy duri.rq weeks 1, 4, 6, arxi 8. Fisher's Exact Test was used 
to analyze the differen~ in the proportion of patients receiv.i.nr:' 
antacid therapy bet'..;een treabnent groups. '!he Kruskal-Wallis Test 
was used to analyze the dif-f'erence in the number of days of 
antacid therapy between treatment groups. '!he results based on 
"all patients treated" data set are displayed in Table 4. No 
significant differences between the two treatment groups were 
observed. 

3. Eeviewer's Evaluation 

'!he cumulative healing rate was also analyzed by th.is reviewer 
using the Fisher's Exact test arxi the Mantel-Haenszel method. 'Ihe 
Fisher's &<act test produced p-vaJ..ues thiit are larger (less 
significant) than those reported by the sponsor, where the 
Mantel-Haer.szel statistic produced p-values that are similar to 
the sponsor's reported results (see Table 1). 'lllese re..c::ults 
essentially shaw that there are no significant treatmP.nt effect 
other than at We->..k 6. 

This reviewer has also analyzed the healing rate data adjusted 
for the t:i:rne-of-errloscopy. In th.is analysis, the C::x:."'lran­
Mantel-Haenszel statistic was computed base:i on the per p:rotocol 
data set with dropouts being considered as not healed. '1he 
results displayed i.n Table 5 shaw that there is a significant 
overall treatment effect (p=o.031). However, there is also a 
significant treatroent by t:ime-of-er.dosccpy interaction (p:=0.03); 
that is, the treatment effect was not consistent across the 
diffe:i..-ent til!le periods. It is apparent that the significant 
overall treatroent effect essentially reflects the significant 
treatment effect duri.>q weeks 4-6 (p=0.001) which is essentially 
a consequen::e of the extremely law placebo healing rate du.rirq 
th.U.1 period. As seen in Table 5, the placebo healirq rate durir:g 
this period (weeks 4-6) of 9% is very law campared to the placebo 
healing rates during either weeks 0-4 or weeks 6-8 (39% an:i 36% 
respectively) ard also law when compared to the placebo healing 
rates of 35%, 30% an:i 22% durin; weeks 0-4; weeks 4-6 arxi weeks 
6-8 respectively in the inte?:national placebo-controlled study 
(see Table 6) • 

In this study, because the placebo group had more dropouts than 
the fa:iootidine group (16% vs 8%), the healing rates were also 
compared based on an "equal probability inq:rutation" analysis 
'Where half of the dropouts were harrlled as healed in both 
famoticline an:i placebo groups. The results of the Cochran~tel­
Haenszel statistic based on this analysis is given in Table 7 
which shows that there is no overall signif i<:ant treatment effect 
(P"'().103) ani t.lu.t there is still a significant treatl!lent by 
t.llne-of-errloscopy interaction (p==O. 04) refla."ti.ng again the very 
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lcw placebo h.eali.ng rate obsel:ved durirq -weeks, 4-6. Simll"lr 
:results are obtair,ed in an evaluable patJ.ents dl'lalysis where al 1 
dropouts we.re excluded fram the per p?."CJtocnl analysis (see Table. 
8). 

'Ihe relationship betwE!fim antacid cora.impt:ion ard cumulative ulcer 
heal.in;/ was also examined by this reviewer. 'Ihe maximum rn.nuber of 
antacid tablets allowed per day was not specified in the 
prot:ccol. 'Ihe sponsor provided t."le "averci.ge daily antacid 
ccnsunption" data upon this reviewer's request. Average daily 
antacid COt'ISlllTption was defin.:ad as a ratio of the total rn..rober of 
taL.:..ets the patient took durin; the study to the 1'.\Uiilber of days 
he/she was in the study. Table 9 displays the results of "per 
protocol" analysis of the number of patients healed or not healed 
by week arx:l treatment cont ·1.lin; for average d<:!ily antacid 
consumption. As seen from ~ .... ·1le 9, the differences in healing 
rates between treat:nent groups <:re statistically significant at 
week 6 arx:l nonsignificant at week 4, week 8 am after week a. 
Furthermre, statistically significant advan.b.ge of fal!k:Jti.dine 
over placebo at week 6 OcCUrred only for patients with 3 or m::ire 
average daily antacid consumption (see Table 9). '!here was a hint 
of an advalr...age of fanctidine over placebo for patients with 3 or 
more average daily antacid consumption at week 8 arx:l after week a 
(p=0.109). 'Ihis suggests that perhaps multiple doses of 
concomitant antacid therapy my enhance the rate of ulcr:!r healing 
part.ioilarly for farootidine treated patients. · 

C • .Q!;:mestic Ranitidir1e Control Study 

1. ~iption of Stydy 

U1e objective of this study was to compare the clinical efficacy 
and safety of fanotidine 40 nq H.S. to ranitidine 150 ng B.I.D. 
in the short term treatnmt of acute gastric ulcer. 'Ihe study 
design was sllnilar to the precedi n;J domestic placebo control 
study except with ranitidine in place of placebo. 'Ihe approach 
arx:l the methcxis of analysis were generally the same as those 
enployed in the preceding study. 

2. Sponsor's Study Results 

A tct:al. of 195 patients repr:s&•nting 15 investigators were 
entered into the study ard were raroamize:i to two treatment 
groups (96 famtidine group ard 99 ranitidine group) • 'Ihe.se 
trea·::ment groups wen: generally similar with respect to various 
baseline patient c.'1aracteri.stics (e.g. srok.irq, drinking etc.) 
except for lcx:aticn of ulcer and other conditions in the 
_esophagus (see Table 10). 

DJ.rin;J this trial, 26 patients violated protocol. Of the 
remaining 169 patients, 19 were discontinue:i due to adVerse 
experience, ineffective therapy and either reasons. 'Ihe protocol 
violators were excluded from the "per protocol" efficacy 
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analysis. 'lbe· crude healinq rate was assessed usil'q the Fisher's 
EXact test. Dropouts <Nere considered to be not healed. 'Ihe crude 
and Kaplan~..aier life table est:illlate of the om1l ative healirg 
rates are shOIJT1 in Table 11. 'Ihere was no statistically 
.significant diff, .t.-ence between treabnent qroups at any tiine 
i::eriod with resJ_:.ect. to either the crude or life table estimate of 
tlle ulcer healing r;1tes. 

'Ihe :relationship bet'.veen the varioos concomitant factors arx:l 
ulcer healirg was asse.cised after 8 weeks of therapy. 
Stratification of the analysis by each of these factors had no 
effect an the ~isons of treatments with respect to the 
proportion of patie'"lts healed (see Table 12) . 'Ihe time to heal~ 
t.:.1ta were analyzed in the life tal:lle analysis incll.ldinq the 
factors in the statistical m:xlel.. '!he model contained. tnat:I!ent., 
concomitant factor(s) am treatment by factor interactions. No 
statistically significant difference were observed batween 
trea:bnent groups. However it would be of interest to point out 
that for this study the healin;J rates were higher am::m; caffeine 
consumer than aI!'Cng non-caffeine consumer am higher ~ 
patients with m:xlerate daytime/nighttime pain than patients with 
mild daytllne/nightti.me pain. 'Ihe association of factor to healing 
rate was similar for the two treatment groups for ioost of the 
factors except age. 'lh.' .s was due to the fact that the famtidine 
group had a higher healing rate for patients over 60 and the 
ranitidine group had a higher heal:irg rate in patients between 40 
azxi 59. 'Ihe relationship of various factors to proportion of 
patients with ulcer healin;J am time to healing was also 
assessed. 'lbe factors with a statistically significant (p<=0.05) 
:relationship to ulcer healing are givE'.n in Table 13. 

'Ihere was no significant difference between treat:Jnents with 
respect to the proportion of patients with pain reJ.ief arxi tilDe 
to pain relief. 'Ihe results based on "per protocol" ai;aJ.ysis are 
displayed in Table 14. 'Ihe use of antacid therapy was assessed. 
'Ihe results are surmnarized in Table 15. No significant difference 
l:>etween the two groups was observed. 

J. Reviewer's Evaluation 

'Ihe sample size needro to :tetect a 15%. difference for ulcer 
healin;J after 8 weeks Of theri,;y between treatment groups with 5% 
level of significance arrl 80!'u power assuming that the estilnation 
of the fanotid.ine healin;J rate after 8 weeks is 90% had been 
determined in the sponsor's study protocol. 'Ihe study protocol 
called for a sainple size of 100 patients per group. 'Ihe sample 
size is fourd too lcw ~to 11:3 patients per group obtained 
usin;J an i.nq:)roved approximation method given in "Fleiss (1981) 
Statistical Methcx:ls for Rates arrl Proportions, pages 3.J - 49"· 
With 169 patients =rplr.?ted the study (82 for famotidine 40 nq 
H.S. arrl 87 for ranitidine 150 lllJ B.I.D.), the power would be at 
nost 75%. This would mer.n a greater chance of not be~ able to 
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detect a significant difference between treat:!nents, if a 
difference dOes exist. F\lrthertlKlre, the 15% difference fran 
active 0011trol may not be clinically meanirqful., because as ~ 
can see from the domestic placebo-controlled study (Table 1), the 
difference between faitotidine and placebo al'!:'<'..ady falls within 
this ran;e and such sa.'!lple si7l- is not even sufficient to 
distinguish fanotidine from placebo let alone an active control. 

C. Int.ernational Placebo-Cont:rnllect S!::YQy 

1. Desctiption of St:t.;dy 

'Ihe primary objective of this study was to determ:ir.~ the efficacy 
and safety of fam::itidine 40 11q H.S. in the short term treatment 
of acute gastric uletilX. 'Dlis was an 8-week double-blind., 
ramamized, mu.lticenter (44 investigators across 14 countries) 
and plac.ebo-controllee. study. Patients with primary diagnosis of 
active gastric ulcer beb.oleen 0.s to 2.5 cm confll:med by endoscopy 
were eligible to enter the study subject to some other entry 
criteria. Assessnwmts of clinical symptoms and erxloscopies were 
perfonned at week o (baseline) and weeks 4, 6 and 8. Patients 
whose ulcers had completely healed by the time of any visit were 
c::cnsidered to have c:orrpleted the study. Patients whose ulcer had 
net healed at the erxi of eight weeks of therapy were considered 
to have completed the study as treatment failures. Patients were 
instructed to r&""...ord daily evaluations of day and night pain, 
antacid consumption and any adverse experience. Concomitant 
therapies, E".ntacid consumption and dosage of test drug taken 
during the study were recorded by the investigator at each visit. 

2. Sponsor's Study Results 

A total r'° 336 patients entered the study. One hundred 
sixty-seven patients were assigned to the famoticline 40 D] HS 
treatment and 169 the placebo tnabnent. E!oth treatment groups 
wre comparable at baseline with respect to various pertinent 
baseline character.Lstics except for drinltin;J habits. A higher 
pi:uportion of patient"' in the placebo group were regular alcohol 
users than patiett!; i..1 the famotidine group (59% versus 42%, 
p<0.01). 

'Ihe observed heaJ .in;J rate was a"'sessed using the Fisher's Exact 
test. Dropouts we.re cc.nsidered to be not healed. 'Ihe crude 
OllllUl.ative healing r-i.tes were s3gnifica.~;ly (p< O.Ol) greater for 
the fanx:rt:idir.e grcup than for the placebo group at weeks 4, 6 an:i 
8 (47% ver~\JS 31% at week 4, 65% versus 46% at week 6 and 80% 
versus 54~, see T.'.lble 15). At week s the Kaplan-Meier life table 
estiliates of the healing rate was significantly greater for the 
fan¥Jtictine group L'"'.an for the placebo group (87% versus 60%, 
p<0.01). 

'Ihe data suggested significmt relationship between ulcer heal~ 

----- - ·-

_ _J 
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and initial ulcer size ard antacid use. Hc1NeVer, no significant 
treatllent by factor and treatment ~, investigator interactions 
To.'el:"I! found: the treatment differences were generally consistent 
across investigators am. various factor. 

'lhe two treatment groups were similar at baseline with respect to 
day pain and night pain, with over 73% arxl 48% of patients having 
moderate or severe pain respectively. Patient from both treatment 
groups experienced significant pain relief starting at day l 
(p<:0.01) and continue to the erxi of the study. 'lhe famotid.ine 
group had a significantly shorter median time to ..Jay pain relief 
(14 days versus 35 days, p<:0.01). No significant treatment 
differences were observed in the relief of night pain. '!here were 
significant differences between the treatment groups at Days 2, 
4, 5, 6, arxl 7 in the proportion of patients takin;J antacid 
therapy (p<O. 05) • 

3. Eevier,;er's Eyaluation 

'!he healinq data was also analyzed ey this reviewer using the 
Mant:.el-Haenszel methcrl. '!be resul. t is the same as the sponsor's ... ~~~_., ... ~ ... ~.,.. 
In this clinical trial, becaur3e the placebo group had more 
dropouts than the fcurotidine group (19$; VP..?"SUS 9%) 1 the c::r.Jde 
healin;J rates ccu-.iparison would tand to be ::. :ire favoral:>le to the 
fanctidine group. In cttl.er to assess the possible effect of the 
"dropout", '!his reviewer conducted an "equal probability 
i.Irp.Itation" analysi.z in which half of the dropouts wet'e hitn:lled 
as healed in both fanotidine and placebo groups. In this 
analysis, significant difference was shown at each time pe.rlod 
(see Table 17). 'Dti: resul.t is similar to the result obta.i.nei in 
the "evaluable pat • .:.e· .\. 'i11 analysis baSed on evaluable patients who 
were not protocol ·,·iolators (see Table 17). Fa1ootid.ine was 
superior to placebo at weeks 4, 6 ::.."'ld 8 in healin3' rates. 

o. Oyerall S4.'lV!larY and fuoco1tu1endation 

'lhe domestic !'an.i tid i..ne c::ont:I:ol study does not provide much 
infonnation ~'use the 15% difference in healing rates to be 
detectej is too large. As the domestic placebo control study 
shows, the l:lsel:Ved differe1Ce in healing rates between 
famotidine a..a placebo is only 13%. F\1rthermore, the available 
saJ!ille size only has a power of 75% to detect the 15% difference. 

'lhe international placebo control study de!oonstrated. that 
famotidine is signific.:mtly more effective than placebo (p<O. Ol). 

In the domestic pl.:iccl:x:l control study, even though the Coch..-an­
Mantel-Haenszel st.Jtistic shows a significant overall treat:Irent 
effect (p-..0.031), it al~ demonstrates a significant treatment by 
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time-of-en:3osoopy interaction; that is, the treatment effect was 
net oaisi.sttmt across the ti.111e periods. 'lhis basically reflects a 
significant treatment effect observed only durin:J 4-6 weeks 
period as a result of an unusually la.1 placebo healing rate (9%) 
durirg th.is period. 'Ihis placebo healing rate i.-s low when 
canpared to the placebo healirq :rates of 39% an:i 36% durin;J weeks 
D-4 ard 6-8 respectively in the same study and to the placebo 
healirq rat.es of 35%, 30% an:i 22% during weeks 0-4, 4-6, and 6-8 
respectively in the international placebo control study. 'Ihe 
latter a::.mparison is particularly puzzljng because t.he placel:;o 
healin;J rate in the European patient population is usually lower. 

'Ihus, the overall significant treatment ef.fect observoo in the 
danestic placebo control study would probably be nonexisb.~nt if 
it were net for the unusually low placebo heal.in;J rate observec 
for 4-6 weeks period. For exanple, an equal probability 
inpitation anal.~i.s (Table 7) an:l. an evaluable patients a."ial:'.,>sis 
(Table 8) both show that the overal:!. signific:ance level (~'l.103 
ani p=O. 07 respectively) of the tJ:eatment effect is very 
sensitive to the placebo healirq rates. Fllrthenoore, in .bcrt:-r. 
analyses, th.ere were still significant t:rf';.tment by time-of­
en:!oscopy inte:t:action (p=V.04 ani r,,f I J respectively)• 
Consequently, tht~ evidE!l1CS p~.nted frcJl. c ~ • e dcna~ic placebo 
control study is not ~-ua..c;iv~. 

E. Com!ne.nt· to be conveyed tQ.. the %qnsor 

'Ihe c:onte!.;..; of Section. D 111<'.Y be eomreyed to the sponsor. 

/?tt-~ {.. ti-
Milton c. Fan, Fb.d 
Mathematic~::. Statistician 

'Ihis review o.:insists of 9 pages of text ill"'d 16 pages of tables. 

concur: Dr. Chi c.t,.,;,. 1 (J "Ii ~y _ 

(/) ~r·· Dr. n.il:ley . ")-~.-/.#J ~ 
\. /-.,,,, 

a::: Orig. NDA 19-462 
HF0-180 
HFD-180/Dr. Fredd.,,,,,,.. 
HFI>-180/Dr. G.U.lo-Torres 

-

HF0-344/DR. Lisook 
HFD-713/Dr. D.lbey 
HFD-713/Dr. OU 
HFD-713/Dr. Fan 

[File: ~qr; 1.3.2. NDA) 

Olz'On. 
Dr. Fary!X30263/r;x:f/7 /28/88 
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Table 1 
CUalathe Healing Rates and laplan-!eier hU11ted Cv~alatla B9611ng latea 

Treat1ent 
Tne of 
latiaatt I 

I 
I 

: Healing 
: Bates 

{Do1!stic Placebo-Controlled Sttdyl 

"Per Protocol" 

Meet 4 

5POAl~r·s 

reptir~td 
p va lee 

Tile or indo~~OPY 

Habor· s !-B 
lxact Chi-squar: 
p-value p·uiue : 

Healing 
Bates 

Meek 6 

a~onaor's 
reported 
p-talue 

riaher' a !-8 
lxact Chi-square 
p-valae p-val•e 

--------------------------------------------------------------M•·-----------------------------------------------·-------
l11otidiae : Crud~ H : ~3 (,51) D: • ~i . 0. 508 0.464 49 {661) \:0.01 o.oon 0.007 
40 If B.S. I I 

' I 

: laplan-Beier : 451 TOl 

drop~uta 6 0 
I 
I 

Placebo Crude 75 : 29 (39%) 33 ( 441) 
I 
I 

laplan-!eier : 391 46% 

dropouts 10 1 
-·------------------------------------------------------------·-··-------·-------------·--------------------~·---·-------· 

Ti1e cf indoscopy 
Wee~ ~ After week 8 

I spoosor's Jicber s !-B \ sponaor's liaher'a !-H I I 

Tne of : Beali~a reported hact Chi-squar: Healing reported luct Chi·sq11are 
Treat1t1t latilate I : Bat~s p-nlue p-ulue p-nlue I Rates p·nlue p-nlae p-nlue I 

........................................... ---------.. -- ........ -................................. --....... ----...... --........... -................................... ---- .................. -........ -- .. ----- ................. -....... ----... 

l11otidiu : Crade : H 
40 11 l.S. I : 

: lapla1-Beier : 
I 
I 

: dropouts 
I 
I 

Placebo : Crude 
I I 
I I 

l laplan-Beier : 
I 

' t I dropouts 

75 

2-tail Fisher's exact test and Bantel-Baens:el chi-square p-Yalues gere obtai:~~ bJ retiever for co1parisons to placebo 
!or healing rates 

-::LOU 111 obtained bJ the spouo1 for the life t1ble acalrsis 
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Table 2 

Frequency and Percent of Patients with Ulcer ~ealed 
After Week 8 Stratified by Selected Factors 

(Domestic Placebo-Controlled Study) 

"Per Prc:>tocol" 

Factor Level 
Famotidine 

40 mg H.S. Placebv 
--------------· 
Ulcer si.:e 

( •;m) 

Smoking 

Drinking 

Antacid use 

Esophagus 
conditions 

Duodenal 
conditions 

Age group 

Caffeine 

No. of ulcers 

0.5-0.35 : 
1.00-·l.45 

1.50-

No 
Yes 

No 
Yes 

No 
'fes 

No 
Yes 

under 40 
40-59 

60 or over 

No 
Yes 

si.ngla 
mul .. ;,.,.,e 

v ... " .. -

35/43 
13/16 
11/15 

(81%) 
(81~~) 
( ..,..,.,) 

I V"'O 

26/35 
15/23 
9/17 

----
'. 74%) 
(65%) 
(53%) 

25/31 (81%) 23/37 (62%) 
34/43 (79%) 27/38 (71%) 

56/69 (81%) 43/67 (64~1 
3/5 (60%) 718 {88%) 

4/6 (67%) 4/9 (44%1 
55/68 (81%) 46/66 (70%1 

46/60 (77%) 41/61 (~7%) 
13/14 (93%) 9/14 (64%) 

51/63 (81%) 42/63 (67%) 
8/11 (7~%) 8/12 (67%) 

9/11 ( 827~) 
27/35 (77%) 
23/28 ( 82'~) 

8/13 ( 62%) 
24/34 (71%) 
18/28 (64%) 

16/17 (94%) 11/20 (55%) 
43/57 (75%) 39/55 (71%) 

43/62 (79%) 44/65 (68%) 
10/1~ (83%) 6/10 (60%) 

- -----------------------
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Table 3 
Daytime and Nighttime Pain Reli·~f for the Trea::cment 
Groups at the End of Study 

(Domestic Placebo-:ontrolled Study) 

"Per Protoco'" 

Fa.mot i.cli n ~ 
40 mg H.S Placebo 

------------------------------------------------Daytime pain 

No. of patienta 44/69 (64%) 41/68 (60%) 
without pain 

Median time (days): 28* 54 
to pain relief 

Nighttime pain 

No. of patients 
without pain 

Median time (dsys) 
to pain relief 

44/64 (69%) 43/66 (65%) 

25* 48 

-------------------------------------------------- ------
* sienificantly different from placebo (p<=0.05) 
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Statistic• Treataent 

Table 4 
Antacid Consu1ptio1 by Treat1ent Groups 

(Do1estic Placebo-Controlled Study) 

·111 Patients Treated" 

' ' 
(I) : Neel: 1 (I) Meei 4 (8) Meet 6 (HJ Neel: 8 

--------------q·--------------------------------------·------------------~----------------------------------------
lean lo. o! fa.otidine 70 3.36 65 2.35 32 2.02 15 1. 57 
htacid Tabieh · 40 11 B.S. 

Placebo 67 3.61 62 2.59 33 2.42 25 1. 90 

!ean Da11 of Juotfdi:G 70 5.2 65 3.5 32 3.2 15 3.6 
htacid Tl!erap; 40 . , !.S . 

Placebo 6i 4. 9 62 3.9 33 3.9 25 3.1 ------............ -· ............ ------------.... ---.... --.... --......... -... --.. -----........... -- ... --- ....... --- .. ----........... _ ........... ---- ......... -- ..... ------· -'"'-------
lo significant differences vere observed. 

' 

l 



I 
I 
I 
I 

Table 5 
· 'l111J11a of lealinr Bates bJ the Tile of lndoscopJ 

reek 0-4 

ID01e1tic flacebo-Control1ed StadJ) 
· "Per Protoco1· 

reek 4-6 
!ante!· 
Baenszel : 

!antel­
Baenuel : 

... 

11eek 6-8 
!antel- : Test 
Baenuel : for 

: Healing 
: Rates 

Chi-square : Healing Chi-square : Healing Chi-square : Interaction C~H 
Tre•t•ent p-Yalue : Rates p- nlue : Rates p-value : p·,alue p-vaule 

f11otidine : 33/T4 l45SJ 0.464 16/41 (39li 0.001 9/25 (36%) 0.981 0.03 
40 .. h.3. 

Z9/1~ ! 391) 4/46 (9%) 15/42 (36%) 

The dropouts 1ere considered as not healed 

The Cochran-!antel·Baenszel (CftHl statistics controlling for tiae of endoscopy 1aa co1puted 

Table 6 
· Analysis of Healing Rates by ~he Ti1e of indoscopy for International Placebo Control Studr 

reek 0-4 

(International Placebo-Controlled Study) 
"Per Protocol" 

Butel· 
Baenszel : 

reek 4-6 
!an tel· 

reek 6-8 
Bantel· : Test 
Baens:el : for 

0.03! 

: Sealing 
Treat1ent : Rates 

Chi-square : Bealinr 
Baecszel , 
Chi-square : leaUng Chi-square : Interaction C!B 

p-Yalue : Rates p-value : Bates p·value : p·nlue p·vaule 
---~----------------------------·-----------------------------------------------------------------------------------
!a1otidine : 70/138 (51ii 0.009 27/66 (41%) 0.163 23/39 (59ll 0.000 
40 11 h.s. 

Placebo 45/129 (3U) 22/74 (30%) 11/51 (22%) 

The dropouts 1ert !scluded in the analysis 

The Cochran-!ant~l-Haens:el !C!Bl statistics controlling f~r ti1e of e~doscopy was coaputed 
I 

I 

0.11 0.000 
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Table 7 
•lqual !ro .. bility I1pntation· Anal11i1 ~f Healinc Rates by the Ti1e of lndoscopy 

(Do1e1tic Placebo-Controlled Study) 
· ·eer Protucol" 

, 

veei 0·4 reek 4-6 reek 6-8 
!an tel- !an tel- !antel- : Test 

I Baenszel I Baens•el Baetazel : for I I I 

: Healing Chi-square : Healing Chi-square : Healing C~.i-aquare : Interaction CMH Treatunt : l!ates p-value : Rates p-value : Rates ~-value : p-value p·vaule 
-------------------------------------------------------------------------------------------------------------------
fa1otidine : 36/74 (49l) 0.686 
40 I( h.s. : 

16/38 (42%) 0.003 9/22 {41~) 0.794 

Placebo 34/75 ( 45l l 5/41 ( 12:) 16/20 ( 44%) 

The S-B chi-square p-value aho•n is p·value for co1parison to placebo 
The Cochran·!antel·!aenszei (C~Hl 3tatistics controlling for t11e of endoscopy was computed 

I 
I 

Table 8 
·ivaluable Patients• Analysis of Healin~ Rates by the Ti1e of Endoscopy 

reek 0-( 

!Do1estic Placebo-Controlled Study) 
"Fer Protocol" 

reek 4-6 
!an tel- !antel-
Baenszel , Baenszel , 

reek ii-8 
!ante!- : rest 
Baenszel : for 

0.!03 

Treataeat 
: Healing 
: Bates 

Chi-square : Healing Chi-square : Bealin& Chi-square : Interaction Ctt~ 
p-value : Rates p-value : Ba tea p-talue : p-nlue p-vaule 

1110Udine : 33/68 (49SJ 0.652 
40 11 h.s. 

16/35 (46%) 0.002 9/19 (47%) 0.859 

Placebo 29/65 ( 451 l 4/35 (11%) 15/30 (50%) 

The B-B chi-square p-value shown is p-value ror co1parison to placebo 
Tha Ccchrau·!aAtel-Baenszel (CSHl 3tatistics controlling ror t11e of endoscopy vas co1puted 
The dropouts are excluded in the "eva:~atle patients• analysis 

I 

0.03 0.070 



heraie 
Dai!J 
Antacid 
Consaaption 

lone 

<l tab 

1-2 tabs 

Table 9 
Ca11latlTe lealin1 lates by Average Dailr Antacid Consuaption 

(Doaestic Placebo-Controlled Study) 
"Per Protocol" 

I 
I 
I 
I 

: haotidine 
; 40 11 H.S. 

I 3/6 (50il I 

' ' : 12/25 ( 48: J 
I 
I 
I 5/16 ( 31:1 I 
I 
I 

4 ieel: 

Placebo 

2/9 ( ,, .... \ ,, .. ' 
JO/ 16 i 63%1 

9/27 ( 33XI 

!antel­
Baenszel 
Chi-square 
p-value 

0.280 

0.370 

0.889 

Test for 
interaction 
p-ulue 

o. 41 

3 or 1ote =abs : 13/27 (48SJ 8 ··- """l I ;.J I 11..i" 0.345 

-.. 

. .. 

CKB 
Chi-square 
p-nlue 

o.n5 

I ---------------------------------------------------------------------~----------·----------------------

6 ie!k 
be rage !ante!-
ilailr Baens::el Test for CHH 
AA tac id : raaotidine Chi-square interaction Chi-square 
C~~SUIPtion : 4G I( H.S. Placebo p-value p-value p-value 
-------------------------------------------------------------------------------------------------------

lone I 4/6 (67:) J/9 (33%) 0.221 0.23 o.ou I 

<I tab : 15/25 (SOS) 10/16 ( 6311 0.874 
I 
I 

1-2 tabs I 9/16 (561) 11/27 (41S) 0. 330 I 
I 
I 

3 or tore tabs : 21/27 (781) 9/23 (39Sl 0 .006 
-------------------------------------------------------------------------------------------------------

8 ;eei 
berare I !ante!-I 

Dai11 .I Haenszel Test for CH I 

A1tacid : FatoUdine Chi-square interaction Chi-squlre 
Consaaption : 40 11 H.S. Placebo p-nhe p-nlue p-value 
------------------------------------------------------------------------------------------------~··------

f 

lone I 4/6 (67%) 4/9 ( 4UJ o. 414 I 

<I tab : 20/25 (SO:) 12/16 (7~%) 0. 709 

1-2 tabs : 12/16 (751) !8/Z7 (67%) u. 570 
I 

' 3 or aore tabs : 22/27 (SIS) I!/:; (61:1 0' 109 

The 1antel-Ba1!:1zel "hi-square stltis~ics anJ C.:c~ran-nantel-Baens;;el 
stat It tics con troll inf for aver•ge Ja 1:: "·: :.: :.' ·:ns~aption uere obtabed 
~~ tbe reviever 

0.86 0 .085 

ii £------,-,-----.--



Table 9 (co11tl11ued) 
C.11latl•e leallng lates bJ l•erace Dai17 Antacid Con1u1ptio11 • 

(Do1estic Pla~ebo-Controlled StudJI 

I 
I 
I 
I 

: fa1otidine 

"Per P:otocor 

after 8 11eek 

Placebo 

lantel­
Baenuel 
Chi-square 
11-nh1e 

Test for 
interaction 
p-value 

- .. -

CIR 
Chi-square 
p-nlae 

0.414 0.50 0.122 

bera1e 
DailJ 
biacid 
Coua1ptio11 
--------------- ---------------------------------------------------------------------------------------

\ '° 11 l.S. 

lone 416 (67%) 

<1 tab 20/2~ (BOS) 

i-2 tabs 13/16 (Sll) 

4/9 ( 44') 

14/16 !81\) 

18/27 (671) 

0.539 

0.308 

P.109 3 or aore tabs 22/2T (811) 
----·-----------------~-----------------------------------------------~--------------------------·-----

14/23 (61Sl 

Tbe 1antel-Bae111zel chl·s~uare statistics and Cochran-!antel-Baenaiel 
1tatl1tic1 co11trollin1 for avera1e dailJ antacid consu1Ption 1ere obtained 
Lr u,. revie1er 
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Table 10 
Selected Characteristics Of Treatment Groups at Baseline 

(Domestic Ranitidine- Controlled Study) 

Characteristic 
: Faro,) t id ine 
: 40 mi> H.S. 

Ranitidine 
150 mg B.!.D. -------------------------------------------------Age (Years) 

Mean 
Median 

Sex Male 
Female 

Smoking Yes 
No 

Drinking Yes 
No 

Caffeine Yes 
No 

Initial Ulcer 
Size (cm) 

mean 
median 

Number of Ulcers 
1 

1+ 

Location* 
Unknown 
Fund us 
Body 
Antrum 

Duration of Ulcer 
'Years) Mean 

Other Conditions 
in the Esophag1Js • 

Yes 
No 

Gastritis 
Yes 
Nr..1 

37 
59 

35 
61 

6 
90 

69 
27 

76 
20 

1 
7 

23 
60 

24 
72 

33 
63 

56.8 
57.5 

(39%) 
(61%) 

( 3 6~~) 
( 6 4~~) 

( 6"'' ,. ) 

<94%) 

(72%) 
( 28~0 

1.29 
1.20 

(79%) 
(21%) 

(1%) 
( 7,~) 
(29%) 
(63%) 

4. 1 

( 25~~) 
( 75~0 

(34~~) 
( 6 6~~) 

35 
64 

38 
61 

• 'i 
ru:: ,, ..... 

l,9 
30 

71 
28 

1 
2 

20 
76 

12 
87 

34 
65 

57.1 
59.0 

(35%) 
(65%) 

(38%) 
(62%) 

( 4i' j 
( C'lQo/' 

V"J"V I 

(70%) 
(30%) 

1.25 
1.20 

(72%) 
(28%) 

(1%) 
( 2~.) 
(20%) 
(77%) 

4.0 

(12%) 
(88%) 

(34~~) 
(66%) 

----------------------------------------··--------
-, '"'··-OO" -· • I...'. - • .) 

I 
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Treat1eat 
Tne of 
l1tiaate 

Table 11 
·Crude and laplan-Beir l1ti11ted Caaalatife Be1li11 la(es 

(Do1e1tic lanitidine·Controlled Stadrl 

' I 
I : N~et 4 

·per Protocol" 

Tiae of lndoscopr 

leek 6 leei 8 After veet 8 

... 

------------------------------------------------------------------------------------------------------
faaotidine : Crudt 82 I 43 (52%) 61 (7411 72 (881) 74 (901) I 

40 If B.S. I 
t 

laplan·Beier : 52% 781 93% 961 

dropouts 5 0 0 3 
I 
I 

Ian! tidille Crude I 87 I 46 (53%) 64 (141) 74 (851) 74 (85%) I I 

150 11 B. I.D. I 
I 

lapla11-!eier : 53% 11% 911 911 

dropouts 6 0 6 • I 

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

lo stati1ticallr aicuific&nt difference vas observed betveen treat1e11t1 
at illf tlae period 11th ~espect to either the crude or life-table estiaates 
of the ulcer •ealln1 rataes. 

.......................... .._ ....... 
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Table 12 
Frequency and Percent of Patients with Ulcer Healed 
After Week 8 Stratified by Selected Factors 

Factor 

(Domestic Ranitidine-Controlled Study) 

Level 

"Per Protocol" 

Famotidine Ranitidine 
40 mg H.S. 150 mg B.I.D. 

-------------------------------------------------------
Ulcer size 

(cm) 

Smoking 

Drinking 

Antacid use 

Esophagus 
conditions 

Duodenal 
conditions 

Age group 

Pre-day pain 

Pre-night pain 

Caffeine 

No. of ulcers 

0.5··0.95 
1.00-1.45 

1.50-

No 
Yes 

No 
Yes 

No 
Yes 

No 
Yes 

I 
I 

under 40 ·: 
40-59 : 

60 or over : 

None 
Mild 

Moderate 
Severe 

None 
Mild 

Moderate 
Severe 

No 
Yes 

single 
multiple 

No 
Yes 

23/26 (89%) 31/33 (94%) 
18/20 (90%) 15/20 (75%) 
33/36 (92%) 28/34 (82%) 

47/53 (89%) 45/55 (82%) 
27/29 (93%) 29/32 (91%) 

71/78 (9i;") 70/83 (84%) 
3/4 (75%) 4/4 (100%) 

12/14 (86%) 12/17 (71%) 
62/68 (91%) 62/70 (89%) 

56/61 (92%) 63/75 (84%) 
17/20 (35%) ~l/12 (92%) 

59/65 (91%) 59/69 (86%) 
14/16 (88%) 15/18 (83%) 

10/12 (83%) 11/13 (d5%) 
28/33 (85%) 31/33 (94%) 
36/37 (97%) 32/41 (78%) 

9/11 (82%) 
18/21 (86%) 
29/30 (97%) 
18/20 (90%) 

19/22 (86%) 
18121 c a6%) 

20/20 (100%) 
17/19 (90%) 

16/19 (84%) 
14/19 (74%) 
24/25 (96%) 
20/24 (83%) 

28/31 ( 90%) 
16/21 (76%) 
19/21 <91%) 
11/14 (79%) 

18/22 (82%) 21/28 (75%) 
56/60 (93%) 53/59 (90%) 

57/65 (88%) 53/63 (84%) 
17/17 (100%) 21/24 (88%) 

49/55 (89%) 49/58 (85%) 
24/26 (92%) 25/29 (86%) 

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

, 
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Table 13 
Factors Related to Ulcer Healing 

(Domestic Ranitidine-Controll~d Study) 

"Per Protocol" 

Factor Comparison Percent Time to 
Healed Healing ------------------------------------------------------------------Initial Olcer 0.50-0.95 vs 1.00-1.45 

0.50-0.95 vs 1.50-2.50 Size 

Pre-Day Pain 

Pre-Night Pain 

Caffeine 

Gastritid 

Moderate vs None 
Moderate vs Mild 

Moderate vs Mild 

Yes vs No 

Yes vs No 

NS p=0.003 
NS P<0.001 

p=0.042 NS 
p=0.011 NS 

p=0.046 NS 

p=0.018 NS 

NS ----------------- -------------------- ---------------------------
First of each pair of comparison had higher percent healed. 

• 

- j 
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t · Tabl~ 14 

Daytime and Nighttime Pairi Relief 
Groups at the End of Study 

for the Treatinen·t 
J 

(Domestic Ranitidine-Controlled Study) 

"Per Protocol" 

Famotidint~ 
40 mg H.S. 

Ranitidine 
150 mg B.I.D. 

-------------------------·-··---------------------Daytime pain 

No. of patients f~174 (77%) 60/78 (79%) 
~ithout pain 

Median time (days): 19 20 
to pain relief 

Nighttime pain 

No. of ~atients 
without pain 

' ' Median time (daysJ: 
· to pain relief 

58/71 (82'.!0) 

,., 0 
L· 

58/74 (78%.) 

-------------------------------·----------------
No significant between grcup difference was ohserved 
with respect to time to pain reli.ef. 
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Sut11tica Treataent 

• 
Table 15 

A.aucid Cons~1ptioa bJ Treat1ent Groups. 

(I) : Wee~ 1 

(Do1e1tic lanitidine·Controlled StQdJ) 

"All Patients Treated" 

(I) fleet 4 (I) fleet 6 

•• 

·---------------·-----------------~----------4--------------------------------------·-------------~----------lea1 lo. of ruotidine I 77 2.U 73 1.36 30 1.33 13 (1, 56 I 

hhcid Tablets U IC l.S. I 
I 

luiiidine 79 2.35 75 
150 IC B.I.D.: 

l.54 31 1.22 16 l."7 

leu Da11 of l110Udine 11 4.1 73 2.6 30 2.5 13 i. 4 iatacid ncrapJ 40 IC B.S. 
I 
I 

luitidiae I 79 4.0 15 2.6 31 :.1 16 2.1 I 

150 IC B.I.D.: 
-------··--·------------------------ .......... ------------·-----. ---------· ------ .. --·· ------------ ··--------··-------
lo ailaificant difference• were obaerYed. 

I 
I 

I 
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fable 11 
Cmlt aad laplu-leier l1ti11ted Caaalat:be lealiac lites 

Treataeat 
\'ype of 
l1H11te I 

----·-- .. -------............. -- ........ --------. -
fuot!.di11~ Crude 149 
IO IC 1.5. I 

I 

llplu-le.ler : 

dropouts 

Plaeebo ~rude 145 
I 

I I 

: laplan-!eier : 
I 
I 

: dropouts 

(llteruational Placebo·Co1trolled Study) 

leei 4 
lea line 
lates 

"Per Protocol" 

Ti1e of lndoscopy 

I 
I 
I 
I 

p-Yalue ; 

leei 6 
Be1li111 
!&tea 

I 
I 
I 
I 

p-Jalae : 

leu 8 
lealin: 
lat es 

I lfter IHk 8 
: 1111111 

p-Jalue : l1te1 p-value 
~-·-----------------------------------------------------------------------------MA• n 1ni1 o.oo& 

47% 

11 

45 (3IiJ 

.in 

16 

97 (651) 0.001 

681 

2 

67 ( 461) 

491 

10 

120 (R.0%) 0.000 120 (801) 0.000 

87% 

78 (5U) 

601 

1 

811 

0 

I 80 (551) 

szs 

0 
--------------------·------------------·---------- .. -·---------·-------------------------------·-----------------------· 

2-tail liaher· 1 exact test p-valuu rere obtained bJ refiner for co1parhou to placebo for cr11dt healing rates 

• 

T 
I 
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(Iaternatioaal Placebo-Coatrolled Studrl 

"Per Protocol" 
I 

C111 rtel 4 !an tel- CUI Ve!k 6 !ante!- CUI veel I !ante!-
I 
I laenuel I 

laenszel Baeauel 
I 

I 

' lelli•I Chi-square : lealiag CU-square lealinf C" ' 111-square Treat•1t. I hies p-nlue la tea I p-,alaa htea p-ralae 
fuoUdht: -----------------·---------·------- ---- ---.. -- ~ ---.............. ------------·-------~-------------------------
41 ... i.1. : 75/149 (511) 0.017 103/149 (691) 0.014 

53/US (3711 80/145 (551! 

Tle p-fllue ••0111 la p-Jalue for co1pari100. to placebo 

Table 18 

126/149 18511 a.ooo 

Sl/145 (631) 

"Enluable Patients" balysia c1f Cu1alatiJe Healing Rates 

Coltrolled St (International Placebo-Controlled Stud1) 

"Per Protocol" 

c111 reet 4 !ante!- CUI reek 6 Intel- ca1 reek 8 laatel-Baeauel I laen12el Baeauel leal.lq CU-square : lealiag CU-square Beall111 CU-squan ht11 p-Jalue lates p-nlue lites p-Yalae 
ruotidi•• : 70/138 151XJ 0.009 
fl ...... 
-------------------------------------------------·-----·-------------------------------------------

97/136 (71S) 0.013 120/136 (88:) 0.0DD 

Placebo 45/121 (35X) 
78/118 ( 661) 

--------------·---·------------------- ·------------------------------------------------------------
1\e f·Jalue 1•011 11 p-'aloe for co1parisoo to placebo 

1\e dropouta are excluded in the ·e,aluable patients" anal11i1 
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Date: 
!IDA#: NOA 19-462/S-010 

B!?licant: Merck Sbru:p and Dohme Research Labol.atories 

Name of ~1= Pepcid (Fam:>tidi.ne) Tablet 

Indications: l\cUte ~mptanatic Relief in Patients with GERO 

Documents Reviewed: !IDA Vol. 1 1 14-291 Dated May 24, 1990 
!IDA Stipp. JWendment Dated June s, 1990 

OCT - 3 1991 

KlA Bupp. iWfmdment Vol. 29a Dated June 12, 1990 
NOA Bupp. Jlmendment Dated AUgUst 301 1990 
!IDA SUpp •. :amendment Dated septElllber 19. 1990 
!IDA SUpp. JWendment Dated June 17, 1991 
NOA Stipp. }lmfmdment Dated JUly 25 1 1991 

Medical Reviewer: Andre Dubois, M. D. 

This review is for symptallatic relief trials (p:rotoools f009 and fOlO}. 
A separate review is attached for esophageal healing trials (protocols 
#013 and #588). 

A. Batekground 

Fal!x)ticline was approved and used in the united states for the treatment of 
active d:nodeJVJl ulcer and acute l:>enign qastric ulcer. In this !IDA 
51JR:1le1111mt, the SJ:"'ODSOr seeks approval. for the efficacy of famotidi.ne for 
the tre.~tment of acute symptanatic and erosive gasUoesopbaqeal. reflux 
disease (GERO) • 

The sponsor proposed two famotidine dosing regimens: a dosing regiment of 
20 11r;J b.i.d. is proposed for the symptanatic treatment of patients with 
GERO, and a dosin;J regiment of 40 ng b.i.d. is proposed for the treatment 
of GEPD when aco •ntoanied by endoscopically vexi.fied erosion or ulceration 
of the esophageal lllUOOsa. 

The si:onsor bas sul:mitted four mul.ticenter efficacy trials (protocols 
#009, '010, f013, and #588) in support of these proposed clai.Jng. '1'WO 
trials (protocols f009 and fOlO) were oondu....'ted to demonstrate symptan 
relief in patients with GERO, and two trials (protocols f013 and #588) 
were oonduct:ecl to establish efficacy in healing of endoscopically verified 
esophageal erosion or ulceration in patients with GERO. 

This review is .for symptanatic relief trials (protocols #009 and fOlO). 
A separate ~ew is attached for the esophageal healing trials (protooola 
#013 and #588) • 

~tanatic Relief Trials 

Two trials (pJ:Qtocols #Cl09 and #010) were designed to denonstrate that 
faiootidine treatment X'ftlieves symptcms in GERO patients. symptaps were 
measured sim:i.lar'ly in both studies. Patients assessed symptan relief by 
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assigning a global synptanatic biprovement score at scl1cduled visits. ~· 
also :recorded daytime and nighttimcl heart:b.lrn relief in a daily diary. 

Patients with a history of GERO symptans entered both studies. Patients 
were to undergO endoscopy at baseline. :rn protocol f009, patients wbo bad 
erosive or ulcerative lesions of the esophagus were excluded. In protocol 
#010, patients wbo had erosive or ulcerative lesions uf the esopMg\ls were 
pemitted to enter; boweVer, the randmiza.tion in this study was 
stratified to balance t:ie treatment groups for this factor. 

B. Protoool No. 009 

l. Description of Study 

The study was a double-blind, r.andomi zed, parallel, placebo-controlled, 
multi-center (21 investigators) ,dose ran;Ji.D:J study. The objective of this 
study was to evaluate the effects of famotidine 40 ng h.s. and 20 ng b.i.d 
as ocmpared to the placebo in the symptanatic relief of patients with 
sympt.: . ..s of gastroesophageal reflux with a noi:mal esophagUs or 1.rl.ld 
e.ndoscopic esophagitis over a period of six weeks. 

The study had a one-week placebo baseline period follc:Med by a six-week 
treatment phase. Patients admitted to the study were to baVe a history of 
heartburn for approximately 15 out 30 days prior to the plac.ebo baseline 
period, had a positive Bernstein test, and had endoscopically proven 
noi:mal esophageal lllllCOsa (qrade O) or evidence of mild esophagitis (qrade 
1) defined as erythenia or hyperemia l:Jut without erosions. Patients who had 
heartburn for S to 7 days of the placebo baseline period were randani zed 
to the three treatment groups (placebo, faDDtidine 20 ng b.i.d., and 
fal!M)tidine 40 llq h.s.). 

Patients were advised to avoid foods which oould exac.erbate the symptans 
of their disease. Patient were encouraged to limit their consumption of 
caffeine, alcohol, and tobaco:>. 

Patients were asked to record daytime heartburn, nighttime beartl:lUrn, and 
global. assessment daily in the diary. Patients rated their severity of 
daytime heart.burn, nighttime hearthlrn, acid regurgitation, and dysphagia 
symptans daily for one-week placebo baseline period, and throughout the 
six-week post-randani zed study period. All syzzq:>tans were rated on a 0-4 
scale (O::no, J;::mi.ld, 2=m0derate, 3=SeVere, 4=disablin}). 

Patient's global response and time-to-relief of bearttmn were primary 
efficacy parameters. Patient•s global response was assessed at weeks 2 and 
6. Each patient rated imp:rovenent on a 0-3 scale (~ imprcvement, 
:t=slight improvES!lt!llt, 2:-'IJOderate improvement, and 3=excellent 
improvement). Time-to-relief of heartburn was defined as the day of :he 
study on which the patie.'lt br'l.9 a severity scores of o (::lOlle) with no 
recurrence of heartl:Jum lati~ on. 

A patient was considered a tberapeutic success if the patient was 
heartburn-free for at least s of the last '7 days imnetli.ately prior 1:/"I the 
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scheduled visit. Additionally, if' the patient bad heartburn for less than 
or equal to 2 days durlng this visit, the beartb.u:n must be mild (severity 
soore 1). 

For sanple size calculations, the expected. percentages of patients 
becmi ng beartb.lrn-free after six weeks of therapy with placel:>o, 
famotidine 40 liq h.s. and famotidine 20 liq b.i.d. were taken as 40%, 70%, 
and 85%, respectively. The sample sizes of 120 patients for each active 
treatment qrcup and 60 patients for the placel:>o were detennj ned to detect 
at least a 30% difference in the proportion of heart:blrn-free patients 
between the famotidine groups and placebo with 95% power, and a 15% 
difference in the proportion of heartblrn-free patients between the two 
famotidine groups with 80% power, testinq at 5% level of significance with 
a two-tailed te!.t. 

2. Sponsor's Analysis 

A total of 389 patients were randanized acoordi.nq to an allocation 2:2:1 
'b<f design into the famotidine 40 11q b.s., the famotidine 20 11r:J b.i.d., the 
placebo treatment groups. one hundred fifty-five patients were allocated 
to famotidine 40 ng b.s., l.SS patients to famotidine 20 m;r b.i.d., and 76 
patients to pla.celX>. 

The treatment groups were generally canparable at base..line with respect to 
various pertinent patient characteristics such as aqe, seic, race, smokinq, 
driDkinq, caffeine, history of dysphagia, histoxy of acid regurgitation, 
esophagitis grade, daytime severity of beartl:w:n, nighttime severity of 
heartl:lurn and etc. (see Table l.). Pairwise Co"{"U'iscms indicated that at 
baseline, the famotidine 40 DJ b.s. gD:JUp experienced significantly 
greater daytime hea.rtl:mu than did the placebo gD:Jl.lp. Also, marginally 
signific:mit differeuces (0.05 < p < 0.01) at base1ine were found as 
follows: 

(1) between the famotidine 20 ng b.i.d. gD:JUp and the placebo gD:JUp for 
sex, alcohol, and abnomalities in the esopbagUs, 

(2) between the famotid.ine 40 llXJ b.s. group and the fan¥)tidine 20 m:J 
b.i.d. group for a.loohol and al:momalities in the duOdenum. 

Efficacy analyses were doDi! on two data sets: the •tper protocol" and the 
11all patients treated'• data sets. The follller excluded all patients who 
were protocol violators and the latter inc1uded all ran«11d zed patients 
who had baseline and post-ranmni zation treatment period data. In both 
analyses, if a patient dropped out of the study early, or did not record 
data for a particular time period, the last valid measurement we~ carried 
forwu:d to the missin;J timepoint(s). 

Patients excluded fran the •tper protocol" analyses were: 

l) Patients who took greater than 30 Gelusil tablets during the bacua..l:tne 
week, or weeks 1 t.hrough 6. 

.. 
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2) Pa.tients wilo had taken a therapeutic: dose of ~-receptor antagonists 
(c:imetidine >=aoo nq daily, ranitidine >=300 ng daily, famotidine >=40 

D;l' daily) for more than five conse.cutive days during the two weeks 
p:cior to the placebo baseline pezi.od. 

3) P2Ltients who t:ooJc nonsteroidal. anti-infianmatory drugs or other 
IL,-bloc..d:c'S • 

•• 
'1'be mimt>er of patients incl.ud.ad in analyses of the primary efficacy 
variables acoordinq to the intent-to-treat and the •tper protocol" analyses 
were tallulated :below: 

Fam 40 l!g h.s. Fam 20 l!g b.i.d. Placebo 

'l'Otal Randanized 

Global Evaluation 

Week 2 ITl' 

Week 6 ITl' 

Week 2 Per Protocol 

Week. 6 Per Protocol 

Relief of t...iyt:iJDe/ 
Nighttime HeartbJr!) 

ITl' 

Per Protocol 

155 158 

147 153 

149 154 

102 103 

101 105 

148 154 

106 106 

2.1 Results for the Primary Efficacy Variables 

76 

72 

73 

47 

46 

74 

so 

Prima:cy efficacy variables were patient's global respmse and canplete 
reliefs of daytime beartburn and nighttime heartburn. 

2.1.1 Resul.ts for Patient•s Global EVal.uation 

Global evaluations were c:anpared among treatmen.ts over the distribution of 
the four global assessment categories (no improvement, slight, 11!Qderate or 
excellent improvement) at weeks 2 and 6 in the 11all patients treated'; and 
the ''Per-P:cotoool" analyses. '1'be detailed results ai.-e given in Table 2. 
The main res11lts are sumnarized in the following table: 

l.. - . ... . 
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Results fo;r Patient's Global Evaluation 
Falootidine 40 nq BS and 20 nq Bm vs PlaCEbo 

All Patients Treated 
Mean 2-t.ailed 

o •uparison Scale p-value 

Fam 40 ng HS 1.70 0.039 
vs 
Placebo 1.44 

Fam 20 nq BID 1.85 0.002 
vs 
Placebo 1.44 

All Patients Treate4 
Mean 2-tailed 

oar.;iarison Scale p-value 

Far.a 40 ng BS 1.83 
VS 
Placebo 1.60 

Fam 20 ng BID 2.18 
vs 
Placebo 1.60 

0.009 

0.000 

Week 2 

}?er Protocol 
Mean 2-tailed 
Scale p-'Value 

1.79 0.494 

1.68 

1.97 0.048 

1.68 

Per Protocol 
Mean 2-tailed 
6cal.e p-value 

1.97 0.973 

2.02 

2.30 0.210 

2.02 

Note: the above pai.l:wise 2-sided p-values are not adjusted for multiple 
oanparisons. Mean scale was oaiputed by this reviewer us:illg seal.a: o=¥> 
inprovement; J.=slight improvement; 2=m0de:t'ate impmvement; 3=eYMllent 
inprovement. 

Thus, the results for the patients• global evaluations were as follows: 

1) The famotidine 20 ng b.i.d. group was significantly be~ter than the 
placebo in tem of the distril:Aition of the four assessnent categories 
at weeks 2 and 6 fran the "ail patients treated" analysis and at only 
week 2 fran _the 'tper prc..tocol" analysis. 

2) The famotidine 40 ng h.s. group was significantly better than the 
placebo· in tem of the distribution of the four assessnent categories 
at weeks 2 and 6 fran the "all patients treated" analysis but not trail 
•tper p:cotoool11 analysis. 

-~ ... -
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3) The famotidine 20 ng b.i.d. gxoup was not sigmficantly different fran 
the famoticline 1;0 ng h.s. group in tem of the llst.rirution of the to-.xr: 
assi:issme.nt categories at weekS 2 and 6 frail both "all pa-:.ients treated'• 
11per protocol" analyses (see Table 2) • [The result may be due to lack 
of statistical power.] 

The s.ponsor also analyzed global. evaluations by coli.apsilq the four 
assessment cateqor.i<?.s into two: successful evalua1;ion (moderate or 
excellent improvement) or unsucc:essful ev.n.luat.-1..on (l10 or sli.ght 
inprovement). The results are giVen in ~le 3. 'l'J19 main .results are 
suzmarized in the follc:iwilq table. 

Results for SUCcE~;i.'.'lfUl./Unsuccesstu.J Ev-dluation 
(Famotidine 40 ng liS al'ld 2CI mg BID vs Placebo) 

Week~ 

All Patients Treated Per Protocol 
Suoc. 2-tailed :~'w.:C. 2-tailed 

O"mparison Rate p-value Rat.e p-value 

Fam 40 ng HS 83/147 (56%) 0.389 5:?/102 (61%) 1.000 
vs 
Placebo 36/72. {50%) 28/ 47 ( 60%) 

Fam 20 mg BID 107/153 (70%) 0.005 79/103 (77\) 0.051 
vs 
Placebo 36/72 (50%) 28/47 (60%) 

Week 6 

~11 Patients Treated Per Protocol 
£'\lCI:!. 2-tailed succ. 2-tailed 

Ccmparison Rate p-value Rate p-value 

Fam 40 ng HS 102/149 (68%) 0.365 73/101 (72%) o.544 
vs 
Placebo 45/73 (62%) 36/46 (78%) 

Fam 20 uq BID 126/154 (82%) 0.002 90/105 (86%) o.341 
vs 
Placebo 45/'i'l (62%) 36/46 (78%) 

-
Note: the above pairwise 2-sided p-values are not adjusted for multiple 
cnnparlsons •. 

The results for successful.,tunsuc:cessfUl. evaluations were as follows: 

l) The tamotidine 20 mg b.i.d. group was significantly better than the 
placeb;> in tenn of the proportion of successfUl. evaluation at weeks 2 
and 6 frc1U the "all patients treated'' analysis 'but at only week 2 

' 
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fl:an the ''P'"..r protocol" analysis. 

2) The famotidine 20 ng b.i.d. group was significantly better tban tb'l 
famotidine 40 ng h.s. group at weeks 2 and 6 fran both "all patient 
treated" and •tper protoool" an..~yses (see Table 3). 

3) The famotidine 4;; ng h.s. group was not significantly different f:cal1 
place.be> at weeks 2 and 6 fJ:an both "all patient treated" and •tper 
protocol" analyses. Tbe famotid:ine 40 ng h.s. group was mpnerlcaJ.ly 
worse than the placebo at week 6 in •tper protocol" analysis. 

overall, the proportion of patients with suocessful globt.l evaluations 
caobined aver the three treatment group!': w"'a!I greater in the •tper protocol" 
anal:ysls than in the "all patients t>:dated" analysis for all three 
treatment groups. 

2.1.2 ResUlts for canplete Relief of Daytj.ne Heartburn and Nighttime 
Heartburn 

Relief/no relief at the end of study was analyzed for daytime beartl:lurn 
and niqhttime beartl:urn usinq Fisher's exact test. patients with a 

'baselina severity of noDe were included in the analyses. secanse a patient 
may have a baseline sco:re of •'Done'•, and then that patient may have had 
expei:ienc,ed symptans duriDg the treatment period of the study. Elimjnating 
such patiP.nts f%Clll the analyses would eliminate 4 significant mnt>P..r of 
symptana.tic patients. DropOUts were considered to be relieved if they were 
relieved at the time of withdrawal. Patients with no treatment periOd data 
were considered to be 11not relieved" at the end of the study for the 
relief/no relief analysis. 

The results of oanplete relief of daytime heartl:lurn and nighttime 
heartburn synptans by the end of study are given in Table 4. The main 
results are SUl!ltlari.zed in the followin:J table. 

Results for o:rnplete Relief of Daytime Heartburn and Nighttime Heartburn 
(Famotidine 40 BS and 20 BID vs Placebo) 

.Ggnplete Relief of Daytime Heartburn 

All Patients_~ted 
Relief 2-tailed 
Rate p-value ----.. ----

Fam 40 nq HS 
'>'S 

Placebo 

71/155 ( 4 6%) 0.323 

Per Protocol 
:Relief 2-tailed 
Rate p-value 

54/110 (49%) 0.502 

22/51 (43%) 
---·-·----- ---~---·----~---·-----------------
Fam 20 11q BID 94/158 ( 60'.j,) 0.003 74/108 (69%) 0.003 
V3 

Place.to 29/76 (381.) 22/51 (43%) 
···--· '··-·--------· _ .... -·-··---·----............ -.-- .. ·---------------

... 
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P?!V''tete Re1ief of Nighttime lfffl!'tburn 

All Patients Treated Per PJ:Qtocol 
Relief 2-tailed Relief' 2-tailed 

o "l["lrlson Rate p-value Rate p-'Value 

Fam 40 nq HS 86/l.55 (56%) 0.779 65/110 (59%) 0.130 
vs 
Placebo 40/76 (53%) 32/51 (63%) 

Fam 20 nq em 107/l.58 (68%) O • .JJO 79/108 (73%) 0.199 
vs 
Placebo 40/76 (~3%) 32/51 (63%) 

The results for <Xll!Plete relief of daytime beartl:lurn and nighttime 
beartl:lurn at the end of study were as follows: 

For da.ytim@ heartburn: 

1) The fazootidine 20 m; :t>.i.d. group was significantly better than both 
the farootidine 40 m; h.s. and the placebo with respect to the 
proportion of patients canpletely relieved of dayt:illle beartburn 
symptans by the end of study fran J:x>th "all patients treated'• and 
'tper protocol" analyses (see Table 4) • 

2) The famotidine 40 m; h.s. group was not significantly diffexent frail 
the placebo for canplete relief of daytime beartl:lurn frau Jx>th "all 
patients treated'• and 1tper protocol" analyses. 

For nighttime hetttburn: 

l) The famotidine 20 m; l:>.i.d. group was significantly I>:>tter than both 
the famotidine 40 m; h.s. group and the placebo for canplete relief 
of nighttime heartbUrn fran the "all pa.tiEllts treated" analysis. But, 
the famotidine 20 uq :t>.i.d. group could not l:le shown to be 
significantly different fran the placebo, but wa."l significantly 
better than the famotidine 40 nq h.s. group frail the ''Per protoool1•1 

analysis (see Table 4). 

2) The famotidine 40 m;r b.s. grr«:ip was not significantly different frail 
placebo for ca:nplete relief of nighttime heartbll:n frail both "ail 
patients treatedl' and nper protocol" anal.yses •. As .a matter of fact, 
numerically the famotidine 40 ng h.s. group was noted to be wo.rse 
than the placebo for canplete relief of nighttime beartbw:n f:ran tbe 
'tper pri>t:ocol" analysis. 

The t.ime-to-oc:mplete sywptan relief and. no recurrence (score of O) was 
assessed using the Mantel-Haenszel life-table metllOds, stratifyin;r on 
average baseline score. Patients with no treatment period data or no 
baseline values were not included in the time-to-oaiiplete relief analysis. 
The :results are given in Table s, The results are as follows: 

' 
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For daytill!e heartl:lurn: 

1) The famotidine 20 nq b.i.d. group was significantly bette.r than both 
the famotid:Lne 40 h.s. group and tlle placebo in tem of 
time-to-relief of daytime heartburn frail both 11all patients treated'• 
and •tper protocol" analyses (~ Table 5). 

2) The famotidine 40 nq h.s. group was not significantly diff~t frau 
the placebo in tem of time-to-relief of daytime bea.rttw:n frail both 
"all patients treated'• and •iper protocol" analyses. 

For nighttime heartburn: 

1) The famotidine 20 nq b.i.d. qroup was c:ou.ld not be shewn to be 
significantly differer.t f.zan ·::he placebo in tem of ti= 0 to-relief of 
nighttime beartburn m:m b:>th "all patients treated'• and ''Per 
protocol" analyses. Hoh'elTer.r the famotidine 20 nq b.i.d. gxoup was 
significantly better than tlu! famotidine 40 ti.s. group in texm of 
time-to-relief of nighttime heructblrn frail thu •tper protocol" 
al'.la.lysis but not frail the 11all patient treab\'d11 analysis. 

2) The famotidine 40 nq h.s. 91.aup was not significantly diffexent frau 
the placebo in tem of ti.me-·to-relief of nighttime beartburn frc:m 
both "all patieuts treated1 • and '!per protocol" analyses. 

Thus, for the famotidine 20 nq b.i.d. group, there were consistent results 
in relief of daytime heartburn J:Jut not for the n.~.ghttime heartl:Jurn. 

2.2 Results for Becondazy Efficacy Variables 

secondary efficacy variables were canplete relief of dysphagia and acid 
regurqitat.i -· -, and antacid consumption. 

Relief/no relief at the end of stud'] was analyzed for dysphagia and acid 
regurgitation using Fisber•s exact test. '1'he results are given in Table 4. 

Average daily antacid consumption was calculated for each patient as the 
total mmitw>.r of anbic:'i.d1 taken durinq the study divided by the total 
m'lllll>er of days the patie.nt was in the study. 

'1'he results for sPAODdary efficacy variables were as follows: 

1) For canplet..e relief of dyspbagia and acid regurgitation, there were 
no treat:IJ!..mt differer..ces in both 11all patient treated'• and '!per 
protocol" analyses. 

2) The :£anx:>tidine 20 ng b.i.d. group used significantly less antacids than 
die! the placebo group in tenn of median averaqe daily antacid 
COMllllption (O. 73 vs 1.44, p-:0.01). 

.. 
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3. Reviewer's E"lal.uation (Protocol #009) 

3.l. Re-ana].ysis of Patient•s Global EVal.uation 

It was found tbat the sponsor used wrong scales for anal.yzinq patient's 
global enluation. The scales used by the sponsor were: o - no 
improvane:nt, 6 - sliqht improvement; 7 - moderate :illp.rcwement, and 8 -
excellent improvement. 1\cOOrdllq to the protocol, the scales sbould be o -
3 (O - no improvement. 1 - slight, 2 - moderate, and 3 - excellent). This 
reviewer reanalyzed the pati.ent1 s global evaluation after oorrectinq the 
scales on using the same met.bod the sponsor used, COChran-Ma.ntel-Haenszel 
(CMH) test, and the nonparametric methods (Wilooxnn rank sum test and 
K:ruskal-Wallis test). The results are qiven in Table 6. As seen frail Table 
6, the resul t.s fl.'Clll the nonparametric method are generally similar to 
those f.ran the CMH met.bod in tem of significance. Bowe\Ter, con~ to 
the sponsor•s finding, the famotidine 20 ng b.i.d. qroup was significantly 
better than the famotidine 40 ng h.s. qroup at week 6 fran both "all 
patients treated" and •tper protocol" analyses. The famotidine 40 ng h.ti'. 
g.roup was not significant1y different fran the placebo at weeks 2 and 6 
fran the "all patients treated" analysis. 

Hence, in this reviewer•s evaluation, the faiootidine 20 nq b.i.d. qroup 
was significantly better than the famotidine 40 ng h.s. qroup in tem of 
global evaluation at weeks 2 and 6 in ~ :"G lJ.owi.nq ma.-mer: 

1) For the "all patient treatiad" analysis, the famotidine 20 nq b.i.d 
group was superior to the ;placebo in tem of global evaluation at 
both weeks 2 and 6; the famotidine 40 ng h.s. cp:oup was marginally 
significantly better than the placebo only at week 2. 

2) For the •tper .,:-otocol" anail.ysis, the famoticline 20 llr:J b.i.d. qroup 
was only sligntly significantly better than the placebo only at week 
2; the famotidine 40 ng h.s. qroup was not significanUy different 
fra:i. the placebo. 

A weaker n'5\llt in favor of famotidine 20 ng b.i.d. for the ''Per protocol" 
analysis is due the fact that the censoring pattern for the placebo qroup 
is different fran that for the famotidine 20 ng b.i.d. qroup. More 
patienU:! w:i -"-b. scale value of o and 1 (no iq>rovement or slight 
iq>:covem£ .J in global evaluati,on withdraw in the placebo group in 
oc11pn·ison to the famotidine 20 llr:J b.i.d. qroup; Tbs t;Jble in the next 
section (Section 3.2) sumnaries the frequency of patients carried forward 
fran week 2 for the "all patient treated'• and the 11per protocol11 analyses. 
Thus dropouts were handled differently for the two type of analyses. That 
would also contribute a weaker result for the famotidine 20 llr:J qroup in 
the •tper protocol" analysis. The fact that there was more censoring in the 
placebo group in patients who s~'ed ''no'' or 11sliqbt11 :illprovement in 
global evaluation indicates lack of efficacy for this treatment qnrup in 
canparison to the famotidine 20 llr:J b.i.d. qr~. 

3.2 Camlents for Patient's Glol:ial. EValuation 

In the sponsor's analyses of pa.tie."lt's global evaluation, if a patient 

• ... 
I --· 
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drq.ped out of the study early or did not reoo:cd data for week 6, the 
measurenent for the week 2 was carried forva.rd to i:llai; f.,r 'l:he weP.Jt 6. 
There were dispi:cportionate mmit....r of patients having data carried foi:ward 
;,:ran week 2 amonq the treat!nent ~: 15/149 for famotidine 40 DJ b.s., 
4/l'.54 for famotidine 20 ng b.i.d., and 9/73 for place'l::lo. J\mOn;1 patients 
haviD:J data carried forward fraD week 2, famotidine 20 Jiil" b.i.d. group had 
more patients with scales 2 or 3 at week 2 in cxmparlson to the other two 
treat1Dent groups as seen in the table below. 

Patients with Data carried forward fran Week 2 

(All Patients Treated Analysis) 

Moderate or 
Excel lent 
Improvement 

Famotidi.ne 40 DJ b.s. 
Famotidine 20 DJ b.i.d. 
Placebo 

4 
2 
1 

No or 
SJ..ight 
Dlpl:':wemell.t 

11 
2 
Q 

Total 

15 
4 
9 

(Per Protocol Analysis) 

Moderate or 
Excel l en.t 
Impravemt.-mt 

Famotidine 40 DJ b.s. 
F'amotidine 20 DJ b.i.d. 
Placebo 

4 
2 
1 

No or 
Sliqht 
Drprc:Nement 

2 
0 
0 

Tot:.i 

6 
0 
0 

This reviBrer reanalY2ed patiP.nt1 s global evaluation week 6 data excl•"'inq 
patie-a.ts which bad ineasurement carried foriilard fran the week 2. The 
results are given in Table 7 for patient•s globa.l evaluation. The main 
results are sunmarized in the following table. 

P-values for lmalvsis of Patient•s Global ~uation at Week 6 

(ALL Patients Treated) 

carried F')rward 
,' frcm Week 2 

vs 
FAM 20 
b.i.d. 

FAM 40 uq h.s. 0.020 
FAM 20 m;J b.i.d. 

vs 
Placebo 

0.110 
o.ooo 

No car.:i::ied Forward 
fran We•!ll '! 

vs 
l!"11M 2 0 vs 
b.i.d. Placebo 

0.015 0.312 
0.006 

i --· 
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(Per Protocol) 

carried Forward 
fran Week 2 

No carried Forward 
f.ran Week 2 

vs 
12\M 20 
b.i.d. 

FAM 40 DJ h.s. o.oos 
FAM 20 11¥J b.i.d. 

vs 
Placebo 

0.752 
o.068 

vs 
12\M 20 
b.i.d. 

0.017 

vs 
Placebo 

0.628 
0.146 

As seen f.ran the table above, the week 6 global evaluation results usilv;J 
''nO carried forward fran week 2" were :s:il!lilar to those fran the sponsor's 
analysis usillg "carried forward fran week 211 in tenns of significance fran 
both "all patients treated" and •tper protocol" analyses. HaWeVer, sane 
difference was noted by •tper protocol" analysis for the famotidine 20 DJ 
b.i.d. vs. placebo oanparison, p::0.068 with carried forward analysis as 
c:anpa.rec! to p=o.146 with no carried forward analysis. 

3.3 camnents for CClnplete Relief of Daytime Heart.burn and Nighttime 
Heart.burn 

In the sponsor's analyses of OCl!i>lete relief of daytime heartl:lUrn and 
nighttime heartl:7.u:n at the end of study, patients with a baseline severity 
of none were included in the analyses. This i.'Wiewer performed alternative 
analyses of relief/no relief daytime beartburn and nighttime hea...-tl:lurn for 
those patients bad baseline score other than ''none''. This analysis also 
excluded patients with no treatment soore data or missin'; observation. The 
results are qiven in Table a. The main resul. ts are sumnari'Zed in the 
follc:Ming table. 

P.- 'al.ues for Analyses of canplete Relief of Heartburn at the End of Study 

(All Patients Treated) 

Sponsor's AnalY§is 

Ccmplete Relief Time-to-Relief canplet.q Relief 

12\M 40 FAM 40 12\M 20 12\M 40 FAM 40 FAM 20 F1\K 40 FAM 4,1 FAM 20 
vs vs vs vs vs vs 

FAM 20 PLC PLC 12\M 20 PLC PI.C 

Daytime 0.018 0.323 0.003 0.01 0.66 0.02 
Heartburn 

Nighttime 0.028 0.779 0.030 0.12 0.63 0.16 
Heartburn 

vs vs vs 
FAM 20 PIC PIC 

0.027 o.315 0.004 

0.106 o.is6 0.011 

. . -.. ' 
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(Per Protocol) 

Sponsor's Analysis 

Q::tnplete Relief Time-to-Relief 

vs vs vs vs vs vs 
FAM 20 Pu:: Pu:: FAM 20 PIC Pu:: 

Daytime 0.004 0.502 0.003 o.oo 0.14 o.oo 
Heart:burn 

Nighttime 0.032 0.730 0.199 0.03 0.57 0.07 
Heartl:lurn 

Reviewer's Analysis 

Q::tnplete Relief 

vs vs vs 
FAM 20 Pu:: Pu:: 

o.o7s 0.168 0.004 

0.104 0.'705 0.106 

As seen fran the table above, there were consistent results favorilq 
famotidine 20 ng b.i.d to placebo for relievinq daytime heartburn. 

3.4 carments for Antacid consumption 

There was a problem of antacid consumption. Nearly 1/2 of the patients 
excluded fran the •iper protocol" analysis were patients who exceeded the 
Gelusil limit of 30 tablets P"'_r week dUrinq at least 1 week of the study. 

As requested by this reviewer, the sponsor assessed the effect or antacid 
consumption on qlobal assesswmt and heart.burn relief. The average daily 
mwnber of antacid tablets taken was calculated for each patient by 
dividing the total mmber of antacids taken dur:i.n] the study by the total 
number of days the patient was in the study. Each patient was then further 
classified into one of the following three categories: 

Daily Number of Antacid Tablets taken = o 
Daily NllmbP.r of Antacid Tablets greater than o and less than or 
equal to 2. 
Daily Nnm.her of Antacid Tablets greater than 2 

The analysis of glo'bal assessment and relief, 'no relief heart:l:!urn were 
then adjusted for these three levels of antacid consumption. When 
adjusting for average daily antacid consumption, the overall significanr-e 
were maintained and the resul.ts did not chal¥Je. 

This reviewer used RrUskal-Wallis test to compare the antacid con.suuption 
moong treatment groups by week. The results revealed that significant 
difference for antacid usage was observed only at week 1 and there was no 
significant difference of antacid consumption aIOO'f¥I treatments :beyond week 
l. 
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Also, the data indicate that for this study average daily antacid 
consumption bas statistically significant (P<0.05) relationship to the 
proportion of patients with global evaluation rating of mode.rate or 
excellent improvement and patients canpletely relieved of daytime 
heartburn and nighttillle heartburn. That is, patients with nx:>derate to 
excellent improvanent in the global evaluation tend to use less antal"!id 
consumption than patients with ''nO'' or "slight" improvement. Patients with 
canpletely relieved of daytime heartburn and nighttime heartburn tenc to 
use less antacid than patients with no canpletely relieved of daytime 
hea.rtbUrn and nighttillle heartburn. 

c. Protocol No. 010 

1. Description of Study 

The study was double-blind, ramrni zed, parallel, placebo-controlled, 
multi-center (20 investigators) dose ranging study. The objective of this 
study was to evaluate the effects of faiootidine 40 ng h.s. and 20 ng 
b.i.d. as caipa.red to the placebo in the syq>tana.tic relief and healing of 
patients with GERO aver a period of six to t\'1elve weeks. 

Patients with a diagnosis of gast.roesophaqeal disease who had heartburn 
characterized by retrosternal burning pain were selected for this study. 
Heartl:lurn bad to have been present for approx:imately 15 out of 30 days 
prior to ente.ri.n; the study. 

Doth erosive esophagitis (Endoscopic Grade 2-4) and non-erosive 
esophagitis (Endoscopic Grade o or 1) patients were eligible to enter the 
trial. However, patients without erosive esophagitis had to have a 
positive Bernstein test. 

Patients who satisfied the entrance criteria and who had none of 
exclusion criteria were stratified for the presence or absence of erosive 
esophagitis as demonstratec". endoscopically and were randcmized into the 
study. Patients with erosive esophagitis were randcmized jJTmediately 
following an endoscopic evaluation, whereas patients without erosive 
esophagi.tis were randcmized following the canpletion of the 1-week placebo 
baseline period, and then only if the patients had ~ symptana.tic beartburn 
days during the 1-weelt placelx> baseline period. 

The treatment period was 6 to 12 weeks for erosive esophagitis pati.ents 
and only 6 weeks for non-erosive esophagitis patients. Patients were seen 
in the clinic at weeks 2 and 6. 1lll erosive esophagitis patient was also 
seen in the clinic at week 12 l.mless the patient's erosive esophagitis was 
healed at week 6. 

Endosoopy was perfonned at baseline for non-erosive esophagi.tis patients. 
Endoscopies for erosive esophagitis patients were done at baseline and at 
the end of treatment weeks 6 and 12, if the erosive esophagi.tis was nc1t 
healed at a prior endoscopy. 

• 
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Healing was defined as Grade o or l. Ulcer and erosions had to J:::e healed, 
if both were present. P'.owever, regression of Barrett's epi t.'lelium was not 
required for healing. 

The patients we:re asked to record daily in tile diaxy en a scale of o to 4, 
daytime heartl::urn and nighttime hi:-.art!:lurn, intensity of associated GI 
S'jlllptcns, and global assessnent. Galusil tablets were dispensed at each 
visit to be taken for hea.rt....'"Urn as needed, but were not to exceed 30 
tablets/week includinq t.'le 1-week baseline placebo pericd. 

A patient was considered a therapeutic success if the patient was 
heart:curn-free for at least 5 of t.'le last 7 days imnediately prior to t.'le 
scheduled visit and only if any existing heartburn was mild in nature 
(severit'J scale ll. 

Patient•s global assessment and time-to-relief of hea.rtl:urn were tile t-..io 
most important primary efficacy parameters. Secondary efficacy parameters 
were numbp_r of heartburn episodes and mnnbp..r of healed erosive escphagitis 
patients. Patient's global assessment was evaluated at weeks 2 and 6. In 
addition, patient's global assessment was evaluated at week 12 for erosive 
esophagitis patients who were not healed at week 6. Time-to-relief of 
heart:curn was Jefined as the day of the study on which the patient had a 
severity score of o (none) with no reoccurrence of hearL""urn later on. 

The proportion of patients whose erosive esophagitis had healed 
(cumulatively) at each timepoint we • .& Cctiipared. between treatment groups. 
The cumulative crude healing rates were assessed paixwisely among 
treatments using Fisher's E>ract test at weeks 6, 12, and after week 12. 
Dropouts were considered to be not !lealed. A lift=-table analysis was done 
to assess time-to-healing. The Ma.ntial-Raenszel method was used to test 
between-group differences. 

The study was designed to detect at least a 30% difference in the 
proportion of heartburn-free patients (40·% vs 70%) between the famotidine 
groups and the placebo group with 95% power, and to detect a 15% 
difference in the Pl."'".Jportion of heartlrurn-free patients (70% vs 85%) 
between the two famotidine treatment groups with 80% power. 

2. Sponsor's Study ResUlts 

A total of 338 patients were randanized according to an allocation 2:2:1 
:by design into the famotidine 40 mg h.s., tile famotidine 20 mg b.i.d., and 
the placebo; one hl.llldred thirty-five patients were allocated to 
famotidine 40 mg h.s., 137 patients to famotidine 20 mg b.i.d., and 66 
patients to placebo. 

The treatment g:r:oups were generally canparable at baseline with respect to 
various pertinent patient characteristics such as age, seic, race, soolcin;J, 
drinking, caffeine, history of dysphagi.a, history of acid regurgitation, 
esophaqitis grade, daytime severity of heartburn, nighttime severity of 
heartburn and etc. (see Table 9). 

,,. ' 

1 
---;I 



r 

• -16-

Efficacy analysis was done on t"~ data sets: the. •tper protocol" and the 
"all patients treated" data sets. The fonner excluded all patients Who 
were protccol violators and the latter included all randcmized patients 
who had baseline and t...-eatment period data. In both analyses, if a patient 
dropped cut t.'le study early, the last valid measurement was carried 
for..rard to subsequent t"llnepoints. HoWever, for the •tper protocol" analysis 
of glcbal evaluations, acceptable day ranges were established (as belcw). 
As a rasult, values were not carried forward in t.'le follcwiDg cases: 

l. If a glcbal evaluation was out of range at week 2 and/or week 6, it 
was not carried forw-drd for imputing a week 6 or 12 (respectively) 
missing value. 

2. If a glcbal evaluation was out of range at week 6, it was not replaced 
b'j t.'le previous visit's :measurement. 

Acceptable day ranges for the •tper protocol" analysis for glol:al 
evaluation wers defined as follows. 

Global Evaluation Week 

Week 2 
w~ 6 
Week l2 

Day Specified 
in Protocol 

14 
42 
84 

Ac~eptable 

Day Range 

10-18 
35-49 
77-91 

The mllllber of patients included in a.."lalyses of the primary efficacy 
variables for the intent-to-treat analysis and the •tper protocol" analysis 
are tabulated below. 

FAM 40 JOO' h.s. FAM 20 m b.i.d. Placebo 

TOtal Randcmized 135 137 66 

Global Evaluation 

Week 2 TIT 129 131 62 

Week 6 TIT 129 131 62 

Week 2 Per Protc,col 83 87 31 

Week 6 Per Protocol 83 86 31 

Week 12 Per Pn:>>;ocol 79 84 30 

1' 
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Relief Of Daytime/ 
Nighttime Heartburn 

ITl' 

Per Protocol 

131 

83 
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133 153 

88 3! 

2 .1 Results for the Primary Efficacv va.riables 

P.r..mary efficacy variables were patien.t's global rgsponse and ccmpleta 
reliefs of daytime heartburn and nigh'.:.time heartturn. 

2.1.1 Results for Patient's Global ~'Valuation 

Global evaluations were canpared <>.monq treat:nents over the dist.."il:ution of 
the four global assessment categories (no improvement, slight, moderate or 
excellent inprovement) at weeks 2, 6 and 12 in t.'ie "all patients treated" 
and the 1tper-protocol11 analys~. The results are given in Te.ble 10 • The 
main results are SUl!lllari.zed i~i following table. 

C"a!parison 

Fam 40 nq HS 
vs 
Placebo 

All Patients Treated 
Mean 2-tailed 
scale p-value 

l..58 < 0.001 

0.94 

Fam 20 nq BID 1.74 < 0.001 
vs 
Placebo 0.94 

All Patients Treated 
Mean 2-tailed 

o:mparison scale p-value 

Fam 40 nq HS 1.74 < 0.001 
vs 
Placebo 1.18 

Fam 20 nq BID 1.96 < 0.001 
vs 
Placebo 1.18 

Week 2 

Per Protocol 
Mean 2-tailed 
scale p-valuc 

1.65 0.043 

1.26 

1.80 0.002 

1.26 

Week 6 

Per Protocol 
Mean 2-tailed 
scale p-value 

1.83 0.037 

1.39 

2.05 0.001 

1.39 

... 
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CQnparison 

Fam 40 ng HS 
vs 
Placebo 

All Patients Treated 
Mean 2-tailed 
Scale p-vaJ.ue 

1.83 0.002 

1.32 

Fam 20 ng BID 2.02 < 0.001 
vs 
Placebo 1.32 

-18-

Per Protocol 
Mean 2-tailed 
Scale p-value 

1.94 0.074 

1.53 

2.10 o.oos 

1.53 

Note: Mean scale was CCllplted by this reviewer usin1 scale: o=no, 
l=slight, ~te, and 3=eKCellent. 

The results for 1:iatient1 s global e\ral.uation were as follows: 

1) The fmootidine 20 ng b.i.d. group was significantly better than the 
placebo in tem of the distribution of the four assessment categories 
at weeks 2, 6 and 12 fran both 11all patients treated" and 
•tper-protoool" analyses. 

2) The faniotidine 40 ng h.s. group was significantly :better than the 
placebo for the distril:Jution of the four assessment categories 
at weeks 2, 6 and 12 fran the 11all patients treated'• analysis and at 
weeks 2 and 6 but not at week 12 f:ran the •tper protocol" analysis. 

3) There were no significant differences :between the famotidine 40 ng h.s. 
and the fm:iotidine 20 ng b.i.d. groups fiall both "all patients treated'• 
and •tper p:rotoool" analyses. 

The sponsor also analyzed global evaluations 'by oollaps~ the four 
assessment categories into two: successfUJ. evaluation (xooderate or 
excellent impzovement) or unsuccessfUJ. evaluation (no or slight 
improvement). The results are given in Table 11. The results are si.mila.l." 
to those based on the distribution of the four assessment categories in 
tem of significance. 

Tlrus, for this study there were consistent results in patient's global 
evaluation in favor of the fmootidine 20 ng b.i.d. and 40 mj h.s. groups 
at weeks 2, 6, and 12. The results for fam::>tidine 40 mq h.s. group are 
different in this study in n:mq;>arison to study #009. The fam::>tidine 40 ng 
b.s. group tel1ds to be more effective, however, the results for the 
fmootidine 40 ng h.s. is weaker than those for the famotidine 20 ng b.i.d. 

. ' 
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2.1.2 Results for Q:lnplete Relief of Daytime Hearti:JUrn_and Nighttime 
Heartl:nlrn 

Relief/no relief data at the end of study was analyzed for daytime 
heartbJrn and nighttime heartl:lurn using Fisher's Exact test. Patients with 
a baseline severity of none were included in the anal~ses as for study 
#009. 

The results of canpletely relieved of daytime beartl:Jum and nighttime 
heartbJrn synptans by the end of study are given in Table 12. The results 
a.re sumnarized as follows: 

1) Both famotidine groups were not significantly different fran the 
placebo with respect to the proportion of patients canpletely relieved 
of daytime or nighttime heartl:lurn symptans by the end of stulfy frc:m 
both 11all patients treated" and •-per protocol" analyses. HoWever, the 
famotidine 20 nq b.i.d. group was significantly better than the 
famotidine 40 ng h.s. group with respect to daytime beartb.1rn frc:m the 
"all patients treated" analysis but not frc:m the •tper protocol" 
analysis. 

2) No significant difference of the proportion of patients oaupletely 
relieved of nighttime heartbum symptans by the end of study was 
observed amorq treatment groups fran both "all patients treated" and 
•tper protocol" analyses. 

The time-to-c:anplete syqitan relief and no recurrence (score of O) was 
assessed using the Mantel-Haenszel life-table methods, stratifyinq on 
average baseline !iCOre. Patients with no treatment period data or no 
baseline values were not included in the tilne-to-ocmplete relief analysis. 

The results of time to oc:mplete symptan relief are given in Table 13, As 
seen fran Table 13, in both 11all patients treated'' and •tper protocol" 
analyses, no significant treatment differences of time-to-c:anplete daytime 
heart:J::Jurn and nighttime heartburn reJ.ief were obsE'.rved. 

Hence, in this trial both famotidinu groups were not significantly 
different frc:m the placebo with respect to oc:mplete relief and 
time-to-relief for both daytime heartl:lUrn and nighttime heartl:lurn 
syllt)tans. 

2.2 Results for secondary Efficay Variables 

secondary efficacy variables were esophagi.tis bealirq, oc:mplete rel.ief of 
dysphagia and acid regurgitation, and antacid CODS1.m1Ption. 

2. 2 .1 Results for Esophagi tis Healing 

Approximately 71% of the patients enrolled b<.d erosive esophaqitis at 
baseline, and the percentage of patients with oanplete healing of erosive 
esophageal disease was evaluated at weeks 6 and 12. Table 14 gives the 
cumulative frequencies of healed esophagi.tis observed via endoscopy at 
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,.'eeks 6 and 12 for erosive esophagi.ti~ patients. The beaJ:lng rates were 
oanpared :between any two of treatment gn:rups using Mantel-Faenszel method. 
In this ~'ll.ysis, dropouts were considered as not healed. The results are 
SUlll!larized as follows: 

Results for the 5eoondary Efficacy Variable 
.Favoring Fcm:>ticline 40 m:r HS and 20 11g BID~ Placebo 

Week 6 

All Patients Treated 
Healinq 2-tailed 

o=mparison Rate p-value 

Fam 40 mq HS 28/98 (29%) 0.003 
vs 
Placebo 3/46 ( 7%) 

Fam 20 m;J BID 33/96 (Jo\;,) < 0.001 
vs 
Placebo 3/46 t 7%) 

Week 12 

All Patients Treated 
Heal.inq 2-tailed 

o-.rparison Rate p-value 

Fam 40 ng HS 42/98 (43%) 0.053 
vs 
Placebo 12/46 (26%) 

Fam 20 ng BID 48/96 (50%) 0.007 
vs 
Placebo 12/46 (26%) 

-·· 

Per Protocol 
Bea.ling 2-tailed 
Rate p-value 

17/57 (30%) 0.066 

2/21 (10%) 

23/65 (35%) 0.024 

2/21 (10%) 

Per Protocol 
Heal:illg 2-tailed 
Rate p-value 

26/57 (46%) 0.177 

6/21 (29%) 

35/65 (54%) 0.045 

6/21 (29%) 

The .1:esults for the secondary efficacy variable Ct healed) were as 
follows: 

1) The fa1110tidine 20 ng b.i.d. group had. significantly biqber cimnJlative 
healing rates than the placebo P.t weeks 6 and 12 and after wee1': 12 frall 
both "all patients treated" and ''!:>0r protocol" analyses. 

2) The fanr::>tidine 40 ng b.s. group t..att significantly higher c:rmnJlative 
healing rates than the placebo a.t. weeks 6 and l?. bit not after week 12 
frail the "all patients treated'' analysis. Howe'.rer, there was no 
significant differenCI~ observed in healing rates between the 

, famoticline 40 ng b.s. group and t~-ie placebo group fraa the •tper 
protocol" analysis. 
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3) No significant differences were obser1ed between the two famotidine 
groups. 

The sponsor also obtained the life table estimate of cumulative healing 
rates which are also presented in Table 15. This method asSUllled that 
dropouts healed at the same rate as those observed for patients Wbo 
c-.:.mplete the study. The results are as follows: 

l) The famotidine 20 liq b.i.d. group was significantly better than t:ne 
placebo after week l2 fran the "all patients treated" analysis but 
marginally better than the placebo f:ran the •tper protocol" analysis. 

2) Famotidine 40 liq h.s. g:toup was significantly better than the placebo 
after week l2 f:ran the "all patients treated" analysis ~t not fX'all the 
•>per protocol" analysis. 

3) No significant differences were obser.red between t'JIO famotidi.ne groups. 

Thus, there were consistent results in esophagitis healin; for the 
famotidine 20 ll¥J b.i.d. group after week 12. A stronger result by tlie "all 
patients treated" analysis was obtained, because, there were more dropouts 
in the placebo group than in the treatment groups and dropoUts were 
considered unhealed. 

2.2.2 ResUlts for other Secondary Efficacv Variables 

Relief/no relief data at the end of study was also analyzed for dyspbagia 
and acid regurgitation using Fisher's Exact test. The results are given in 
Table 13. 

:i".verage daily antacid consumption was calculated for each patients as the 
total mllllher of antacid taken during the study divided by the total number 
of days the patient was in the study (cutoff at Day 84). 

The results for secondary efficacy variables were as follows: 

l) There were no treatment differences in teDn of the proportion C>!: 
patients caIJpletely rel.ie'.red of dysphaqia and acid regurgita';.J.<>n f.rCm 
either 11all patients treated" or •tper protocol" analysis. 

2) The famotidine 20 nq b.i.d. group used significantly less antacids 
than did the placebo group in teDn of median average daily antacid 
consumption (l.14 vs l.99 p<O.Ol). 

The ioost o """ •n clinical adVerse experience in this study was abdaninal. 
pain. 

3. Reviewer's Ellaluation (Protncol #010) 

3.1 catments for Adjustment for stratification 

Sponsor's analyses of global evaluation and caIJplete relief of symptans 
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did not consider SL.""":"+--1..!'ication of patients and differential study periods 
for two stratified subgroups of patients. 

Eligible patients were stratified tor the presence or absence of erosive 
esophagi tis as dem:>nstrated endosc:opically and were rancmi zed into the 
study. The treatment period was 6 to l2 weeks for erosive esopbaqitis 
patient3 and 6 weeks for non-erosive esophagi.tis patients. 

Per this reviewer's .request, the sponsor also perfo:med analyses for 
qlobal evaluation and relief/no relief adjusting for stratification. The 
adjusted and unadjusted analyses gave the same result in t.em of 
significanc.e for this study. 

3.2 o::uments for Patient's Global Evaluation 

In the sponsor's analyses, if a patient dt~ out the study early, the 
last Valid measurement was carried forward to subseqUent timepoints. 
However, for the •tper protocol" analysis of qlobal evaluations, values 
were not carried forward in sane specified cases. The detennination of 
whether Values were carried forward or not was made post-hoc. The values 
at week 6 were carried forward to week 12 for non-erosive esophagi.tis 
patients. 

This reviewer reanalyzed global evaluation usLng Cochran-Mantel-Haenszel 
method to control for stratification. In this analysis, the values at week 
6 were not carried forward to week 12 for non-erosive esopbagitis 
patients. The week 12 analysis was based solely on erosive esopbagitis 
patients. :Results are qiven in 'l'al:>les 16 and 17 for global evaluation and 
successful.funswx:essful global evaluation respectively. The resul.ts are 
similar to those given by the sponsor in t.em of significance at weeks 2 
and 6 as seen in table below. 

P-value for 1.nal.ysis of Global EValuation 

(All Patients Treated) 

~r's :ReViewer•s 

FAM 40 FAM 40 FM>I 20 FAM 40 FAM 40 FAM 20 
vs vs vs vs vs vs 

FAM 20 PLC PLC FAM 20 PI.C PLC 

Week 2 0.159 o.ooo o.ooo 0.149 o.ooo o.ooo 

Week 6 0.063 o.ooo o.ooo 0.060 o.ooo o.coo 

Week l2 0.123 0.002 c.ooo 0.363 o.oss 0.009 

~ 

1f 

I --. 

j 
1 



,-
, 
• 

t 
r 

-23-

(Per Protocol) 

Sponsor's ReVi.ewer' s 

F1IM 40 F1IM 40 FAM 20 F1IM 40 F1IM 4C F1IM 20 
vs vs vs vs vs vs 

F1IM 20 PIC PLC F1IM 20 PU: PLC 

Week 2 0.252 0.043 0.002 0.296 0.049 0.003 

Week 6 0.127 0.037 0.001 0.140 0.041 0.001 

Week 12 0.282 0.074 o.oos 0.744 0.362 0.21)9 

Hence, the famotidine 20 ng b.i.d. group was significantly better than the 
placebo in term of the distribution of the four assessment categories of 
global evaluation at weeks 2, 6 and 12 f:ran Hall patients tl'eated" 
analysis and at weeks 2 and 6 but :not at Week 12 f:ran the ''J;>er protocol" 
analysis. The faiootidine 40 liq h.s. group was significanUy better than 
the placebo in term of global evaluation at weeks 2, 6 and 12 fran "all 
pa.tients treated11 analysis. But, the famotidine 40 ng h.s. group was 
marginally significantly better than the placebo at weeks 2 and 6 but not 
at week 12 f:ran the •iper protocol" analysis. 

3.2 Ccmnents for Esophagitis Healing 

The cumulative heal~ rate was also analyzed by this nNiewer usinq 
Fisher's Exact test for pairwise cx:;q>arison and Mantel-Haenszel method for 
overall treatment c:arparison. The results are given in TiWle 14. The 
Fisher's Exact test produced p-va.J.ues that au:& larger (less .3ignificant) 
than those reported by the sponsor. However, t:.'lS results are similar to 
those reported by the sponsor in term of significance. 

3. 3 Ccmnents for Antacid consumption 

As :tequested by this reviewer, tbe sponsor assessed the effect of antacid 
consumption on global assessment and hP..art:bunl na.lie.f. Tbs average daily 
numl'lP.r of antacid tablets taken was calcula~ for each pat.ient by 
dividiD;J the total number Of antacids taken du.ring the study hy the total 
number of days the patient was in the study. Each patient was then further 
classified into one of the following three categories: 

Daily l\llxmber of Antacid Tablets taken = o 
Daily NllmbP.r of Antacid Tablets greater than o and less than or 
equal to 2. 
Daily l\lltmh<>.r of AnU!cid Tablets greater than 2 

'l .~ '· na.I.ysis of global assessment and heartl:lurn relief/no heartl:lurn re.&.ief 
-were t'l<m adjusted for these three lev..:-ts of antacid conm:mption. When 
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adjusting for average daily antacid coruromption, the av~l signifi.cance 
were maintained. 

However, it would be of. interest to point out that for this study average 
daily antacid consumption has statistically significant (P<0.05) 
relationship to patients with global evaluation ratinq of moderate or 
ex:cellent improvement and patients cx111pletely relieved of daytime 
heartburn and nighttime heartburn. That is, patients with moderate to 
excel.lent improvement in the global evaluation tend to use less antacid 
consumption than patients with ''no'' or "slight" improvemet'.t. Patients with 
canpletely relieved of daytime heartburn and nighttime heartl:lurn tend to 
use less antacid than patients with no canpletely relieved of daytime 
heartburn and nighttime beartburn. 

The analysis of esophagi tis healing after week l2 were adjusted for these 
three levels of antacid consumption. The overall p-value adjusted for 
daily number of antacid tablets taken is lil1lCh greater than +'.he unadjusted 
p-value (2-sided p-value 0.099 vs 0.028). This appears to be due to slight 
im'Mlance across treatment groups with respect to daily ml!!!ber of antacid 
tablets taken (2-sided p=0.105). 

This reviewer used Kruskal-Wallis test to CCIT{'are the antacid ex>nsumption 
among treatment groups by week. The results revealed that significant 
difference was observed only at week l. Thus, there was no significant 
difference of antacid consumption amon:J treatments beyond week l. 

In sumnary, both studie-.l #009 and #OlO shoWed that there were consistent 
results in patient's global e-.-aluation favoring fa!l¥)tidine 20 ng b.i.d. 
aver placebo. Furthel:more, study #009 showed that the fa:aiotidine 20 ng 
b.i.d. was significantly better than the faiootidine 40 ng h.s. in tel:ll1 of 
the distri.bution of the four assessment categories of global evaluations 
but study #010 did not. 

Study #009 also showed that there were consistent results favoring 
famotidine 20 nq b.i.d to placebo for reli~ daytime beartburn. 
However, this result for study #009 was not replicated in study #010. 
Those disagree>ients might be due to different study populations. Study 
#009 consisted of only non-erosive esophagitis patients and study #010 
consisted mostly of erosive esophagitis patients. In study #010, there 
were consistent results in esopnagitis healing favori.n1 famotidine 20 ng 
b.i.d. aver placebo after l2 weeks. 

o. overall Surrmary and Reccmnendation 

In support of the cl'2im that the famotidin~ 20 m;i- b.i.d. is effective for 
the symptanatic treatment of patients with GERO, the sponsor has sul:mitted 
two controlled clinical studies; protocol #009 and protocol #010. 

Study #009 sboWed that the fa!l¥)tidine 20 m;J b .. i.d. w.::L~' significantly 
better tlizlll the famotidine 40 ng h. s. in teim. of the dist.ril:iution of the 
four assesS111P.nt categories of global evaluations at weeks 2 and 6. The 
fam:>tidine 20 ~ b.i.d was superior to the placebo in tel:m of the 
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distribution of the four assessment categories of global evaluations at 
botil weeks 2 and 6 f:ran the "all patient treated'' analysis. BUt the •tper 
prot.ccol analysis" revealed that the faiootidine 20 nq b.i.d. was only 
slightly significantly better than the placebo. The weaker results for the 
•tper protoo;;l" analysis is due to the fact that more patients with global 
evaluation scaling 2 or 3 dropped in the famotidine 20 mg b.i.d. and 40 mg 
h.s. groups as canpared to the placebo group. 

In study #009, there were consistent results favor:i.n;J famotidine 20 nq 
b.i.d to placebo for relieving daytime heal:'tblrn. 

Study #010 showed that there were consistent results in pa.tient•s global 
evaluation favoring famotidine 20 nq b.i.d. over placebo a.t weeks 2, 6, 
and 12. BUt, both famotidine 20 mg b.i.d. and 40 mg h.s. groups were not 
significantly different fran the placebo with respect to c~lete relief 
and tima-to-relief for daytime heart:l:lurn and nighttime hea.rtl:lurn. 

In study #010, there were consistent results in esophagi.tis healing 
favoring famotidine 20 mq b.i.d. over placebo after 12 weeks. A stronger 
result by the "all patients treated" analysis was obtained:, because, there 
were lllOre dropouts in th!! placebo group than in the treabrient groups and 
dropouts were considered unhealed. 

Based on these two studies addressed in this review, followin;r conclusion 
is drawn: 

Fam::itidine 20 mg b.i.d. regimen was effective in both studies #009 and 
#010 in patient's global evaluation for the s~tanatic treatment of 
patients with GERO. FaDX>tidine 20 mq b.i.~. was effective in study 
#009 (but not in study #010) in relievin] daytime hea.J:tburn after 6 
weeks of treatment. In the second study 1010, which inclUded morie 
severe patients than for study #009, the data indicated significant 
healing in favor of t.::'1'.¥:>tidine 20 b.i.d. group as canpared to placebo. 

E. camnents to be conveyed to the Sponsor 

The contents of section E :nay be conveyed to the sponsor. 

/M. 'fol ..,.., c . -r &<.-.. 
( MiltOn C. Fan, Ph.D. 

Mathemati.cal Statistician 

This review consists of 25 pages of text and 19 pages of tables. 

concur: Dr. Huque 

Dr. Dubey 
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!1ble I Co1par3bill!7 of rrei:ient Grou;s 1~ 3aseline --- Protocol 009 

Fa1 40 hs Fat 40 hs Fon 20 bid 
lamotidine !amoiidiJe vs vs 7S be~ife~n 

10 Dg lS 20 1g )id Placebo Fa1 20 bid Placebo Plice'co treat~ent 

Variable Levi:l ln=l55) i::\58) (n:IS) p-vaiue p-value p-nlue p-v~lue 

--------------------------------------------------------·----------------------------------------------
Age ( nean l H.2 45. J H.5 I 

' l Sex ~ale H 1481) 73 1161) 15 (591) <O. 10 0. t59 
i'eiale 11 (52\l J5 (5111 31 (41:) 

Race Caucasian 132 i85~) 135 (55l) 67 (381) 0. 5 \7 
~egro 17 (11\) 11 ! Dl l 8 [ lil) 
Other 6 [ 41) 2 ( Ul l [ ll) 

S1oi:ing ~o 108 (701) li5 (73\) 19 (641) 0.363 
7e. rt [ 301) 12 [21%) 27 (16\) 

Alcohol .. o 140 (901) 15! (961) 68 (89l) ( 0 .10 ( 0 .10 0.130 
Yes i5 (10\) 7 1 n1 8 [ !U) 

Caffeine Mo n ( 2s11 51 (32%) 23 (301) 0. 523 
Yes 114 [7U) lOi (631) 53 (70l) 

Histor7 of ~o 35 (55l} 101 '.61\) !9 164'4} 0. 137 
Dy5pbagia !es ;·o ( ~5~ l 57 (361) 27 [36%) 

History of ~o 22 (H\) 21 (13'4) 15 (20'4} O.HO 
Acid Regurgit- Yes 133 (86\) 1:17 (81\) 61 (80\) 
at ion 

Ksopbagitis 0 58 [37t) 62 [391) 35 (461) 0. HJ 
Grade 1 97 (63\) l6 [61\) H (54'4\ 

Abno:~alit ies Mo !~l (78l) 119 [;5\) 66 ( 8H) ( 0 10 0. 128 
in ~so;ihag11s Yes Ji (22l) 39 IZ:li 10 (!Jl) 

!bncr~alitles ~Q 133 [89,\ l5J (951) 69 (91X) ( 0. l 0 0. 155 
in D11ode~1Jm !es 17 (11\) 8 ( 51) 7 [ 91) 

Daytime None 3 ( 2\) 3 1. 2\ l 0 I G\ l <0.05 0. 453 
Seartb1irn Mild 61 { 40\) 71 (45q 32 [43l) 

Koderate 86 (56l) 1l (47\) 14 ( 451) 
Severe I ( 3\) 8 I i\) 9 ( 121) 
Disabling 0 ( 01) 2 ( 1\) 0 ( 0\ l 

Nighttime Mone 28 ( 18l) 32 (20l) 14 [19l) <0.05 0.90j 
Hearl burn Mild 65 (42\) 65 (lll) 35 ( 47l) I 

Kodera te 55 [JS\) 47 (301) 19 ('15\) i I Severe 5 ( 3\) 12 ( 81) 7 ( 91) I 

Disabling 0 ( ox) 2 ( \X) 0 ( Ol) I 
----------------------------------------------------------------------------------------- -------------- I 

P-values are 2-sided p-values. 

I Bet~een treatment p-values ~ere o~tai3!1 by this re1ie~er 

I 
I 
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Table~ Patieat's Global Evaluation --- Pr0tocol J09 

!All p t' •• . 1 , i e !l ~ '> !reatedl 7S 75 

~o 1f :;o slight ;0dera te excellent 20 Jg biJ place ~o )'l~r3il 

-~~k ~:-:at:e~t par.:::t,s ~:ipr:;11e::it bpronen t :1pr~1~ent i~pr01~ent p-value p-·ra!ue p-1al 11e 

--------------------------------------------------------------------------------------------------------
? i\~ '" Jg JS 117 15 ( '0%) 19 i33X) f/ 132') 36 (25li 0.2;1 o. u39 :J. l07 • "::.I 

?!~ ;o ,, bid 153 11 I i%) -~ i ;3\) '. l 1n1 ~4 122l) 0.002 -· .) " ") 

ria.:.;bo 72 14 ( ''l' 1" I 22 I J l l) 26 (36l) 10 ( 14%) 

s :!H l~ lg hs !49 16 { 11%) 31 ( 2 lll 64 ( 43l) 38 (26\) 0' 102 0.009 0.JOO 
FAM 20 1g bid 154 14 I 9\) 14 ( 9%) 57 ( 37l) 69 (45%) 0.000 
placebo 7j 19 [26') 9 ( 12%) 27 ( 37l) 18 (25%) 

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

(Per Protocol Analysis) 
no of no slight ;oderate excellent 20 1g bid placebo overall 

we"k treat:eot patients i;prov1ent inprovment i1prov1ent i1prov1ent p-value p-value p-ia!ue 

2 FAM lO lg hs 102 8 ( 8i 1 32 (311) 35 (JU) 27 (26%) 0' 135 0' l94 O.J29 
FAM 20 Dg bid 103 ~ ( 4%) 20 (19%) 54 (52l) 25 ( HX) o.~48 
placebo 47 !) (11%) 14 (30%) 19 ( 40l) 9 (19l) 

6 FAM 4G 1g bs I 0 I 8 ' 8X) 20 (20%) 40 140%) 33 (33%) 0' 105 0' 373 Q.225 
!AH 20 ng bid 105 6 ( 6%) ~ ( 9%) 37 (35%) 53 (50%) 0.210 
placebo 46 ( ( 9%) 6 (13%) 21 (46l) 15 (33X) 

--------------------------------------------------------------------------------------------------------
P-values are 2-sided p-values. 
P-ral~es iere obtained using Cot~ran-Mantel-HaeJszel method. 
01er1ll p-values were obtained by this re7iewer. 
Scales usiJi ~ere as folloR: 
0 - no i~;irr,ve1 

~ - ;li•J~ i2prJ1e1ert 
7 - ~;~erate iJproveDent 
! - e:c!l!ent !~prcvement 

' ' 
f 
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r----1 .---------._---------------------· -··--··----------------!.' 

I !11 P1tie~t• 1'reated1 7S 1S 

10 ') i ~o 3light ;ode rate excellent 10 ~g bid placebo )'1P.r1il 

··::~! tr~at:::e!lt par. i ;: t,~ '.:pr;;ne~t iJprovie~ t :1pro1~ent i~prn~ent p-value p-1alue ~-1.1l 11e 

-----------------------------------·--------------------------------------------------------------------
2 f.\~ 10 Jg 'Is lH 15 (10%) 19 (33%) 47 (J2'l 36 (25\J 0.224 J.J39 'J. l07 

!!~ ;o ?5 ~id 153 11 I 
. ., 
I •1 35 I: 3% i 73 \ J 5~) 34 (22l) 0.002 

;la:.~Go 72 14 1·J1· 1" I 22 (31\) 26 (361) 10 (14%) 

5 :AH ia ~g h3 ~ 49 16 ( 11 x) 31 ( 21 x) 64 (431) 35 ( 26\) 0' 102 0.003 O.JOO 
FAM 20 ~g oid 154 14 ( 9l) 14 ( 9%) 57 ( 37l) 69 (45\) 0. 000 
placeco 73 19 (261) 9 (12%) 27 ( 37l) 15 (251) 

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

(Per Protocol Analysis) 
no of no slight moderate excellent 20 eg bid placebo overall 

week trPat:eot patients i~provment inprovmeot iaprovnent i1provnent p-value p-value p-value 

2 FAM lO ;g hs 102 8 ( 8\) 32 (31%) 35 (JU) 27 (26l) 0 .135 0' 194 0 ._129 
F!H 2G llg bid lUJ 4 ( 4%) 20 (19%) 54 (52l) 25 (24%) 0.048 
placebo 47 5 (11%) 14 (30%) 19 (lOX) 9 (19l) 

6 FAH 40 1g hs 101 5 ( Bl) 20 (20l) 40 (40%) 33 (33%) 0' l 05 0. 373 0.225 
FAH 20 ng bid 105 6 ( 6l) 9 ( 9%) 37 (35') 53 (50l) 0. 210 
placebo 16 ( ( 9l) 6 (13l) 21 (46%) 15 (33l) 

--------------------------------------------------------------------------------------------------------
P-values are 2-sided p-values. 
P-7alaes ~c:e obtained using Coc~ran-Mantci-Haeoszel method. 
01e:1ll p-1alues were obtained by this re1iewer. 
Scales ijsin~ ~ere as follow: 
0 - oo iJpr1n1 
~ - :!'..;~~ i:iprJ7e~ent 
7 - JJ~erate iJpra1e1ent 
! - exc~!leD! !~provement 

• 



le 3 Analysis of Successful/Unsuccessful Global Evaluation -- Protocol 009 

between 
Succ. Comparison p-value treat1ent 

Anaiysis Week Treat,~ent, So. Rate F!H 20 !g placebo p-value 
----------------------------------------------------------------------------------
All Patients 2 HH 40 ;g hs 147 83 (56%) 0. 017 0. 389 0. 007 
Treated FAH 20 1g ~id 153 107 (70%) 0. 005 

Placebo 72 36 (50%) 

6 FAH 40 1g bs 119 102 (68%) 0.008 0.365 0.002 
HH 20 mg bid 15 4 126 ( 82%) 0. 002 
Placebo 73 45 (62\) 

----------------------------------------------------------------------------------
Per Protocol 2 FAH 40 =g hs 102 62 (6ll) 0.016 I. 000 0.026 

fAH 20 mg bid 103 79 (77l) 0. 05 ! 
Placebo 47 28 (60l) 

6 FAH 40 m~ hs !Ol 73 (72l) 0.025 0. 544 0.061 
FAH 20 mg bid 105 90 (86l) 0. 341 
Placebo 46 36 (78l) 

----------------------------------------------------------------------------------
P-values are 2-sided p-values. 
Pairwsie p-values were obtained using fisher's Exact test. 
Overall p-values were obtained by this reviewer using Ccchran-Mantel­
- ·~nsze l 1ethod. 

I 

' I 
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le 4 Spoosor·s Aoalysis of Co1plete Relief --- Protocol ~09 

(All Patients Treated Analysis) 
beheen 

Rei ie f comparisoo p-value trcLt1eot 
variable treat1eot H 9ate Fa1 20 ~g placebo p-value 

' ---------···-------·-----------------··-------------------------- ·-----
Daytime Fam 40 ag HS 155 71 (46%) 0018 0.323 0. 004 
9e;rtburn Fa1 20 ag BID 158 94 (60%) 0.003 

placebo 76 29 (38%) 

Highttiae Fam 40 1g BS 155 86 (56~) 0.028 0.779 0.031 
R~artburn Fu 20 1g BID 158 107 (68%) 0. 030 

placebo 76 40 (53%) 

Jysphagia Fam ~O 1g HS 155 118 (76l) 0.588 I. ooc 0.795 
fa1 20 1g BID 158 125 (79~) 0.617 
placebo 76 58 (70%) 

Acid Fla 40 1g ~s 155 IOI (651) 0.063 0.553 0.146 
Reg!Jrgi- fu 20 :g BID 158 119 (75%) 0.429 
tat ion placebo 76 53 ( 691) . -. 

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

(Per Protocol Anal1sis) 
bet;-.en 

Relief comparison p-Talue treat1ent 
variable treat~er.t M Bate Faa 20 mg placebo ,p-value 
-------------------------------------------~------·-------------------

Daytime iam 40 ag BS 110 54 (49%) 0.00~ 0.502 0. 002 
Heartburn Faa 20 1g BrD 108 74 (69\) 0.003 

placebo 51 22 (43%) 

Mightti1e f31 40 ~g HS 110 65 (59%) 0. 032 0. 730 0.084 
HeJrtburn FJ1 20 mg BID 108 79 (731) 0. 199 

placebo 51 32 (63%) 

Dyspbagia F1m 40 mg HS 109 84 (77%) 0.229 I. 000 0.389 
Fa1 20 mg BID 108 91 (84%) 0.379 
pl.lcebo 51 40 (76%) 

Acid rn401gSS 103 77 (71\) 0.080 0.569 0.174 
R~gurgi- !.i; 20 mg BID 108 SB (821) 0.,26 
tat ion placebo 51 39 (77%) 
---------------------------------------------------------------- -----
P-valces ·-~ 2-sided p-values. 
Pairwise p-?Jlues ~ere obtained using Fisb-.r's Kxact test. 
Ov-.rall p-valae~ ~ere obtained using chi-square test. 

t 
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.ble 5 Analysis of Successful/Unsuccessful Global Evaluation -- Protocol 009 

PAM 40 hs F!H 40 hs FAM 20 bid 
Meditan Ti1e to Relief f3 vs va 

FAM 20 bid placebo placebo 
Analysis Variable FAM 40 bs HM 2C oid placebo p-value p-value p-value ' -------------------------------------------------------------------------------------------------
All Patients Daytime Heartburn >42.0 41. 0 >42.0 0.01 0.66 0.02 
Treated 

Higbtti1e Heartburn 42' 0 40.0 >42.0 0' 12 0.63 0.16 

Acid Regurgitation 39.0 37.0 39.0 0.38 0.23 0.81 

Drspbagia 16.5 18.5 1.0 0. 34 u.86 0.64 
-------------------------------------------------------------------------------------------·-----
Per Protocol Daytiae Heartburn >42.0 40.0 ) 42. 0 0.00 O. H 0 00 

Mightti1e Heartburn 4' 0 36.S 42.0 0.03 0.57 o. u? 

Acid Regurgitation 38.0 35.0 37.0 0.26 0.57 0.S6 

Dyspbagia 16. 0 13' 0 8.0 0. 41 0.95 0.65 ... 
-----------------------------------------------~---------~---------------------------------------
P-va lues are tao-sided p-values. 

·values iere obtained using uncoorected C~~ statisti~$ controlled for baseline scores. 



, 
,, 
' ' 

.able 5 Reviewer·3 !nalysis of Patient's Global ~valuation --- Prc~ocol 009 

(All Patients rreated) 
Coc~r1n-~antel-3aens:ei 

1S IS 

no slight 1oderate excellent 20 1g bid plicebo overall 
~eek tr-.Hmen t no. improrment i1p1011ent i~~rovment !:prov:ent p-va!ae p-v~lue p-value 

2 FAH 40 1g 'is ll7 15 (10%) 49 (33%) 47 (32:) 36 (25%) o. 172 0 ~57 O.J09 
IAH 20 :g oid 153 11 ( .,~) 35 (23\) 73 (43\) 34 (22l) O.J02 
placebo 72 14 ( 19\) 22 (31:) 25 i 36Xl 10 ( 14\) 

6 HH lO mg ~s 149 16 :1JX) 31 (21%) 64 (0\) 38 (26~) 0. 020 il.110 0.000 
?!M 20 Jg oid i54 ll i 9l) H t 91) 57 (3U) 69 (45\) 0.000 
placebo 73 19 (26%) 9 tl2X) 27 (37') 18 (25X) 

~onp.;r~~u~~:-:c 
75 75 

20 :g bid pli~eco 
?-11l~e ?-11l~e 

a. 154 

0.000 

J.)75 ~.)12 
0. )03 

o.:1s '1.100 
0. )00 

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

(Per Protocol !nal7sis) 
Cochran-Mlttel·Baens:el 

VS 75 

no slight 1oderate excellent 20 1g bid placebo overall 
no. i1prov~ent iaprov;ent i1prov:ent i:prov;ent p-value p-v~lue p-•alue 

~onpar!~etric 
16 V3 

20 Jg bid ,11cebo overall 
p-value p-nlue p-valiie 

-----------------------·---------------------------------------------------------------------------------------------r----------
2 l'~H 40 1g ~s 1G2 3 ( 8% l 32 (3U) 35 (11%) 27 ''"') l ~o • 

FAM 20 1g bid 103 4 ! n 1 20 { 191) 54 (52%) 25 (24\) 
placebo 47 5 (llX) H (30X) 19 ( 40\) 9 (19\) 

6 F!H 40 1g 'is 101 8 ( 81) 20 (20X) 40 (40%) 33 (33%) 
l!H 20 eg bid 105 6 ( 6X) 9 ( 9\) 37 (35X) 53 (50X) 
placebo 46 4 { 9X) 6 (13X) 21 (46%) 15 (33X) 

e-values are 2·sided ~-valaes. 
P-val~es ~ere obtaloed J3l3g Cachran·Hantel-Haens:~l :ethod. 
Overall p-values icre ob!ai3ed b7 lbls reviewer. 
sc1les using iare as fc!lo~: 
n - DO i1pro~ed 
1 · ;:ign: [Qprou~ent 

2 · ~~.;r.ra~e :1,ro·1e~ent 
3 - '.Xcellent l;prc1e1eot 

0. 139 0 l85 0. 122 0. 161 0.5i5 1.:~2 
0.046 0. ·16 0 

0.105 0.973 0.2?6 0.004 0.736 0. 011 
0.210 0.045 

~ • 

_j 

' 
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,le 7 RevieRer's Analysi~ of Patient's Global Rtaluation at Week 6 (Mo forward) --- Protocol 009 

Cochran-Hantel-Baenszel ~etbod 
TS VS 

no slight aoderate excellent 20 1g bid placebo oTerall 
analysis treatment no. i1prov1ent i1prov1ent i1prov1ent i1prov1ent p-value p-va lue p-nlue 
--------------------------------~---------------------------------------------------------------------------
All Patient FAH 40 1g hs 13t I 0 ( 7\ l 26 (19\) 62 (16\) 36 (27i) 0.015 0.312 0.006 
Treated 

FAH 20 mg bid 150 13 { 9\) 13 { 9\) 57 (38\) 67 (15\) 0.006 

placebo 61 12 (19\) 8 (13\) 26 (II\) 18 (28\) 

Per Protocol !AH ID 1g bs ~5 .. 6 ( 6\) 20 (21') 38 (10\) 31 (331) 0. 017 0.628 O.H7 

FAH 20 ag bid 103 6 ( 6\) 9 ( 9\) 3'1 (36\) 51 (50\) 0.11& 

placebo 45 3 ( ill 6 { 13\) 21 (17\) 15 03\) 
------------------------------------------------------------------------------------------------------------
P-values are \Ro-sided p-values. 
p-valucs are 2-sided p-values. 

• 
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! 8 Reviewer·s Analysis of Coaplete Relief --- Protocol ~09 

(All Pati~nts Treated Analysis) 
between 

Be lief co1pari~on p-value treat1ent 
variable trP.atnent K Rate Fa1 20 1g placebo p-value 
---------------------------··-----------------------------------------
Daytime Fu 40 u BS 1(5 68 (47%) 0.027 0.315 0. 006 
Heartburn faa 20 1g BID 15 l 91 (60%) 0.004 

placebo 74 29 (39%) 

~ightti1e la• 40 1g HS 120 71 (59l) 0. !86 0 .156 0. 033 
Heartburn f a1 20 1g BID 123 83 (67l) 0. 011 

placebo 61 29 ( 48l) 

Dysphagia Fa1 40 1g RS 52 26 (50%) 0.597 0. 795 0.785 
Faa 20 1g BID 50 27 (54%) 0. 599 
placebo 2iJ 9 ( 45%) 

Acid Fu 40 1g HS 92 51 (55%) 0.054 o. 593 0.138 
Regurgi- ¥a1 20 1g &ID 101 70 (69%) 0. 359 
tat ion placebo 49 30 (Sill 
---------------------------------------------------------------------

(Per Protocol Analysis) 
between 

B'elief cc1parison p-value treat1ent 
nriable treatment R Rate fa1 20 ag placebo p-value 
---------------------------------------------------------------------
Daytime fa1 40 1g BS 96 54 (56X) 0. 078 0. 168 0. 009 
Heartburn Fa1 20 1g BID 104 72 (69l) 0.004 

placebo 50 22 i HX) 

Migbtti1e Fam 40 1g BS 84 51 (61%) 0.104 0. 705 o. i:s 
:~'rtburn Fa1 20 mg BID ~5 62 (73%) 0. 106 

placebo 42 24 (57l) 

DyspbagiJ f1J 40 1g BS 38 19 (501) 0 .158 1. coo 0. sso 
¥a1 20 1g BID 28 17 (611) 0. 530 
plJcebo 14 7 ( 501) 

Acid fa1 40 1g HS 64 42 (66%) O.lH 1. 000 0.274 
Regurgi- fat 20 ag BID 67 52 (78X) 0. 332 
tat ion placebo 33 22 !67ll 
-----------------------------------------------·---------------------
P-values are 2-s1ded. 
Pairwise p-1alues were obtained using fisher's Exact test. 
07erall p-va!ue was obtained using chi-square test. 

'ents with no baseline score or with no treatJent score 
~itb Dissing data were exc!udea in these ~nalyses. 

... ' 
1 

---~ 
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Table 9 Co1parabilit1 Qf !reat1ent Groups a~ Baseline 
,rotocol 010 

Ya1otidine Faaotidine between 
•o 1g !is 20 1g hid Placebo treat1ent 

Variable Level (n:l35) (n:lJ7) in=56) p-Yalue 
-~-·----~---------------------4----------------------------------·--

Age (mean) n.g 41. J t6 .9 

" Sex Male 79 (59l) H {54il 39 (59\) O.i93 
Feule 55 ( 41%1 SJ {46l) 27 ( Ul) 

Race Caucasian !02 (75l) 104 {761) 51 i7i\) 0. 711 
Negro 10 { 7!) 9 { 7l) 3 I 5XJ 
Hispanic 21 {!Sll 23 [ J7\) 12 (!8l) 
Other 2 { ll I I ( l l) 0 ( 0\) 

S1oting Ho 105 {78l) 103 (75\) 51 (771) 0.372 
7e! 30 {22il 34 (25l) 15 (23%) 

Alcohol Ho 114 {84%) 113 !BZXJ 58 (881) 0.612 
Yes 21 (!6l) 24 [ 181) 6 ( 1a) 

Caffeine No 41 (j0\) 45 (331) 24 (361) 0.693 
Yes 94 1701) 92 (67\) 42 (SU) ... 

"'·torr of, Ho 71 153\) 74 (541) 42 ( 6!1) 0.310 
iagia Yes 64 !17l) 63 (16\) 24 (361} 

History of Mo 17 l13l) 18 (!Jl) 6 ( 9l) 0.695 
Acid Regurgit- Yes il3 (87X) !19 (87X) 60 (9!l} 
tti•JR 

8sophagitis 0 25 (191) 28 ( 20l} 15 (231) 0.823 
Gnde 1 12 ( 9\) 13 ( 91) 5 ( 811 

2 35 (261) 37 (271) 16 (24%1 
3 53 (39\) 50 (361) 25 (36\) 
4 10 ( 7\) 9 ( 7%) 5 ( 3%1 

AbnHlities Ho 92 (691) 89 (651) 42 (651} 0.192 
in 3sophagus Yes 41 (Jill 47 (3511 23 (35%) 

Ahormaiities Ho 115 (661) 119 (87\) 55 (83%) 0.5&1 
in DuodP.nut Yes 19 ( IU) IS (13\J II (l7ll 

Daytime Hone 2 ( 1' I I ( 1;} 2 ( 3X l 0.382 
H-.artburo Mi Id 20 (151) 29 (ZU! l5 (23l) 

Moderlte 65 (!3\) 63 (46X) 28 (0%) 
SP.vP.re H (33\) 39 (29t) l8 (28%) 
Disabling I ( 31) 4 ( 3%) 2 ( 3%) 

•;a:btti1e Hcne 10 ( 7\) 12 ( 9%) 5 ( 8%) 0. 893 
·tburn Mild 30 (22%) 28 (2U) !J (20%) 

~oder ate 43 (32%) 46 (3U) 19 (291) 
SP.Ye re 46 (34l} 41 (.JOl) 25 (33%) 
Disabling 5 ( U) 9 ( Jl) 3 ( Sl) 

---------·--~--~----------------------------------------------------

P-valaes are Z-sided p-1J!ues. ·---····--
- ---- -~-

-~----· 
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' 10 Patient's Global Xvaluation ·-- Protocol 010 

(All Patie~ts Treated) 
f3 fS 

no of no slight aoderate excellent 20 lg 'id placebo oYerall 

11eek treat1ent patients i1prov1ent i1prov1e~t i1prov1ent i1prov1ent p-Yalue p·value p·nlue 

-----------------------------------··--------------------------------------------------------------------
2 HK 40 1g hs 129 20 {16X) 35 r 2ai 53 ( 41\) 21 ( 16l) 0 .159 0. 000 0.000 

BK 20 1g bid 131 11 { 81) 38 {29X) 56 (43\) 26 (20%) o. aoo 
placebo 62 21 (34%) 27 { HX) 11 (181) 3 ( sx l 

6 f!K 49 1g hs 129 19 (15l) 27 (21%) 51 ( 40X) 32 (25Xl 0.063 0. 000 0. 000 

FA! 20 1g bid 131 9 ( 7X) 26 (20%) 57 (HX) 39 (301) 0. 000 
placebo 62 20 (32l) 18 (291) 17 (27l) 7 (11%) 

12 UK 40 ag ns 129 18 { l U) £6 (201) 45 (35X) 40 (3ll) 0 .123 0.002 0.000 
HK 20 1g bid 131 10 ( BX) 23 (!BX) 53 ( 40\) 45 (~4%) 0. 000 
placebo 62 19 (31X) 14 (23\) 19 ( 3 al 10 I 161) 

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

(Per Protocol Analysis) 

no of no slight 1oderate excellent 20 1g bid placebo overall 
veek treahent patients i1prov1ent i1prov1ent i1prov1e~t i1prov1ent 9-value p·value p·va!ue 

----------------------------------·----------------~-----------------------------------------------------
i FAM 40 ag hs 83 11 (13%) zz ( za 1 35 (42%) 15 (18\l 0.252 0. 043 0.013 

FAM 20 u bid 87 5 ( 6%) 24 (Z6%) 41 ( 47X) 17 (20~) 0.002 
placebo 31 5 (16%) 16 (52\) 7 (23%) 3 (! vX) 

6 FAM 40 ag hs 83 10 (12') 17 !20%) 33 (40%) 23 (28%) 0 .127 O.JJ7 0. 004 

!'A~ 20 1g bid 56 4 ( 5%) 17 (20%) 36 ( 42%) 23 (Hll 0.001 
placebo 31 7 (Zn) 11 (35X) 7 (23%) 6 ( 19\) 

12 FAM 40 1g hs 79 10 (13%) H (18%) 26 (33%) 29 (37%) 0.282 O.OH 0.025 
H~ 20 1g bid 86 4 I 5\) 14 ( 17X) 36 ( <nl 30 (36%) 0.005 

·placebo 31 6 (20\) 9 (30%) 8 ( 21% l 7 (23%) 

------------------------------------------~-------------------------------------------------------------

r·?alues are 2-sided p-values. 
P·nbes 11ere ~btained using Cochran·Kantel-Haenszel ~ethod. 
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Table 11 Analysis of SuccesBful/Unsuccessful Global Xvaluation -- Protocol 010 

between 
Succ. Coaparison p-Talue treahent 

Analysis Week Treataent Ho. Rate FAK 20 1g placebo p-.alue 
----------------------------------------------------------------------------------
All Patients 2 HH tO 1g hs 129 74 (57') O.H8 0.000 0. 000 
Treated ¥AH 20 1g bid 131 82 (63%) 0.000 

Placebo 62 H ( 23%) 

6 FAM (0 1g hs 129 83 (6U) O. IH 0.001 0.000 
FAK 20 1g bid 131 96 (73%) 0.000 
Placebo 62 2( (39%) 

12 UK (0 1g hs 129 85 (66%) 0.135 0.018 0.001 
f!K zo 1g bid 131 98 (75l) 0.000 
Placebo 62 29 ( 47X) 

----------------------------------------------------------------------------------
Per Protocol 2 FAM 40 mg hs 83 50 (60%) 0.427 0. 011 0.004 

FAM 20 ag bid 67 58 (61%) 0.001 
Phcebo 31 ID (33l) 

6 FAM 40 1g hs 83 56 (67%) 0.306 0.018 0.003 
FAM 20 1g bid 86 65 (76%) 0.002 
Placebo 31 13 ( 42%) 

12 FA! 40 1g hs 79 55 (70%) 0.213 0. OH 0.013 
FAK 20 1g bid 86 66 (79%) 0. 005 
Placebo 30 15 (50%) 

------------·------------------------------------------------4·--------------------
P-values are 2-sided p-,alues. 
Pairwsie p-ralues were obtained using fisher's Kxact test. 
Overall p-values were obtained by this reviewer using Cochran-Mantel-
Baenszel mrthod . 

.. 
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1!e 12 Sponsor's !nalysia of Co1plete Relief ·-- Protocol 011 

(All Patients freated Analysis) 

betveen 
Relief co1parison p-?alue treat1ent 

tariable treat1ent ! Rate Fa1 20 1g placebo p-nlue 
----------------------------------------------------------------------- ' Daytbe Fu 40 ~g SS 135 51 (42l) o.ozz 0.182 0.060 
Heartburn Faa 20 :g 3!D 137 77 !56%) 0, 111 

placebo 66 30 ( 46%) 

Kigbttite Fa1 40 1g HS 135 68 (50X) 0.271 0.881 O.H9 
Heartburn ia1 20 1g BID 137 19 (58%) D. 232 

placebo 66 JZ ( 49%) 

Drsrbagia ia1 40 Jg HS 135 96 (71\) 0.268 0.738 0.499 
faa 20 1g BID 137 106 (77') 0. 725 
placebo 66 49 (7 Ul 

Acid ia1 40 ag HS 135 15 (56iJ 0.082 0.545 0.185 
Regurgi- faa 20 u BID 137 91 (66%) 0. 437 
tat ion p!Jcebo 66 (0 (61%) 
--------------------------------------------------·--------------·------ . . . 

(Per Protocol Analysis) 
between 

Relief co1parisou p-1alue treat1ent 
rariabie tre1tlent K Rate Fa1 20 ng placebo p·value 
-----------------------------------------------------------------------
Dayti;e faa 40 1g RS 85 41 ( 481) 0.133 0.5H 0.291 
Heartburn Fa1 20 :g BID 91 54 (59%) 0. 839 

pl3cebo 34 19 (56%) 

Slgbtti1e FJ1 10 Jg HS 86 18 (561) 0.651 0.682 0.8~9 

Heartburn Fat 20 ng BID 91 54 ( 591) 0 .840 
placebo H 21 {621) 

Dysphagia F11 10 ag HS 86 65 (76%) 0.367 I. ODO 0.631 
Faa 20 ag BID 91 14 (8!XI O.o!7 
placebo 34 26 (77i) 

Acid Fu 10 eg HS 86 (9 ( 57i) 0.119 0.309 0.212 
P.egurri- Fu 20 1g BID 91 63 (69%) I. 000 
t.,ticn placebo 31 23 ( 68%) 
--------------------------~-----------------------------------------------------
P·1J!ues are 2-sidP.d p·,alu .. s. 
Pair;ise p-val"e~ ~~re obtained by this re,iewer using Fisher's Kxact test. 
Ov-.rall p·va!ue$ .ere obtaiaed by this revie~er using chi-square test. 
This table ~as tabulated br this revie~-.r. 

-------~-
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e 13 !antel-Haens:el Co1pa1 ison of SurTiYal CurTe of Ti1e to Bel if --- Protocol 010 

FAM 40 hB FU 40 hs f!! 20 bid 
Median Tiae to Relief (Days) TS fB TS 

FA! 20 bid placebo placebo 
!~abs is Variable FAM 40 hs FAM 20 bid place~a p-ulue p-1alue p-ulue 
-------------------------------------------------------------------------------··----------------- I\ 
All Patients Daytime Heartburn )84. 0 83.0 >84.0 0 .12 0. 72 0.08 
Treated 

ffigbttiae Heartburn )84. 0 H.O >84.0 il •• .,o 0. 42 0.17 

Acid Regurgitation 79.0 H.5 77. 0 0 .07 0.40 0.29 

Dysphagia 39.0 21. 5 31. 0 0.45 0.63 0.13 
----------------------------------------------------------------------------------------------r--

r Per Protocol Dayti1e Heartburn >84. 0 82.0 80.0 0. 23 0.61 0.57 

Hightti1e Heartburn 80.0 78.0 79. 0 0.44 0.76 0. 70 

Acid Regurgitation 79. 0 48.0 69.0 0. 04 0.20 0. 41 

Dysphagia 31. 0 10. 0 40.0 0.64 0.38 0 .11 
-------------------------------------------------------------------------------------------------
P-values were obtained fro• tbe uncorrected Cochran-Haenszel statistics contolled for 

. -.· 
~line scores. 

' 
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I '·hie 14 Cu1ulative Cudi R~te of Esopbagiti! Healing --- Protocol 010 

sponsor's re~orted revieier' s 
R~aling co1parison p-values co1parison p-values 

Analysis Week Treataent No, Rate FAn 20 bid Placebo FIM 20 bid Placebo 
---------~----------------------------------------------~----------------~---------------··-

All Patients 6 FAM to ~s 98 28 129') 0.385 a.003 O.HO 0.002 
Treated FAM 20 bid 96 33 ! 3UJ <0.001 o.oc~ " Placebo 46 3 I 7'1 

12 FAM 40 hs ~8 42 {43') 0.320 0.05J 0. 388 0. 065 
FAM 20 bid ~ 48 {501) 0.007 0. Dll 
Placebo 46 12 {261) 

after i!M ID ha 98 43 { 4U) 0. 254 O.OH 0. 311 0.099 
12 FAM 20 bid 96 50 {52%) 0.008 0. 01! 

Placebo 46 13 {28%) 
-------------------------------------------------------------------------------------------
Per Protocol 6 i!M 40 hs 57 17 (30%) 0.5t6 0.066 0.565 0. 079 

HM 20 bid 65 23 (35l) 0. D24 0.027 
Placebo 21 2 ( l Ol) 

12 F!H 40 hs 57 26 (46XJ 0.366 0 .177 0.468 0.204 
UM 20 bid 65 35 (54X) 0. 045 0.049 .. 
Placebo 21 S (29XJ 

dt.P.r FA! 40 bs 57 27 ( 47l) 0.379 0 .139 0.468 0.197 
12 ru 20 bid 65 36 (66l) 0. 034 0. 045 

flacP.bo 21 6 ( 29l) 
-----------------------------------------------------------------------------------------~-
P-ralues are 2-sided p-1alues. 
Beriever's pairwise p-values vere obtained using Fisher's K1act test. 
Betveeo treataent p-values vere obtained using Cocbran-!aotel-Haeoszel Jetbod . 

• 
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'·'le 15 Cu1ulatile Life Table Rate of lsophagitis Healing --- Protocol 010 

sponsor's reported 
co1parison p-lalues 

Analysis Week Treat1eat Bate YAB 20 bid Placebo 
--------------------~------------·---------------------------------
U l Patients 6 1U 40 hs 28.Sl n.a. <0.05 
Treated FAM 20 bid 24.U <0.05 ' Placebo 6.Si 

12 FAft 40 hs 49.U D.a. <0.05 
f!ft 20 bid 54.51 <0.05 
Placebo 36.U 

after f!ft 40 hs 51..X 0.383 0. 041 
12 FAM 20 bid 57.1'.l 0.007 

Placebo 33.9' 
-------------------------------------------------------------------
Per Prot~col 6 fAB tO ha n.a. n.a. n.a. 

JAB 20 bid n.a. a.a. 
PlacebQ n.a. 

12 HM 40 hs n.a. n.a. n.a. 
HB lO bid n.a. D.a. 
Placebo n.a. 

after UK 40 hs 54.0\ 0.H8 0 .173 
12 JAB 20 bid so.n 0.059 

Placebo 42.n 
-------------------------------------------------------------------
P-falues are 2-sided p-yalues. 
r-v3!ues •ere !ante!- Haens:el uncorrected p-falues. 
a.a. denotes ·not arailable; tue sponsor did not 1ive the falue' 
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·~ 16 Reviewer's Analysis of Patient's Global Evaluation --- Protocol 010 

(&ll ?atients Treated) vs TS 

no of iiV slight 1oderate excellent 20 1g bid placebo OVeBll 
1eek group treataent patients i1prov1ent i•rrovment i1prov1ent i1proY1ent p-value p-value p-Yalue 

--------------------------------------------------------------------------------------------~----------------------
2 Erosive f&M 40 1g hs 93 II (12%) 27 (291) 3~ ( 4Ul 17 115%) 

,a.I \" 0. !95 0. 000 0.000 
r&M ZO 1g bid 91 8 ( 91) 27 (3Gt) 36 ( 401) 20 (221) 0. 000 
placebo 43 11 (26li 23 1531) 9 (21l) 0 ( 01) 

Honerosive ¥&H 40 1g bs 36 9 ( 25 l) s ! ,a 1 15 (42%) 4 (111) 0.109 0.102 0. ~11 
f&H 20 1g bid 40 3 ( 31) 11 (281) 20 (50%) 6 (151) 0.003 
placebo 19 10 (531) 4 (21\) 2 '.111) 3 ( 16%) 

Total F&H 40 1g bs :?9 20 (16%) 35 ( 271) 53 ( 11%) 21 ( 161) 0.149 0.000 0.000 
F&H 20 1g bid 131 II ( 8%) 38 (29%) 56 (43%) ZS (20%) 0. 000 
placebo 62 21 (34i) 27 ( 4U l 11 (18%) 3 ( 5%) 

------------------------~~~----------------------------------------------------------··----------·-----------------
6 Erosive F!H 40 1g hs 93 12 (13%) 11 oni u (451) 22 ( 2Ul 0.213 0. 014 0.002 

F&H 20 1g bid 91 7 ( 8%) 18 (201) 37 ( 411) 29 (321) 0.001 
placebo 43 10 {23l) H ( 3a) 13 ( 30l) 6 ( !(%) 

Honerosive FAM tO 1g hs 35 7 ( 19%) ID {23%) 9 (251) 10 (23%) 0.128 o.~10 o.aoo 
r&M 10 2g bid (0 2 ( 5\) 8 (2~l) 20 (501) 10 (25%) 0. Gl'O 
piacebo 19 10 (53l) t (21%) t ( 21%) 1 ( 5%) 

Total F&M to ag hs 129 19 ( 15%) 27 (21%) 51 (t0%) 32 (25\) 0.060 o.ooc 0.000 
HM 20 1g bid 131 9 ( 71) 26 (20%) 57 ( Hll 39 (30l) 0.000 
placebo 62 20 (32%) 18 (29%) 17 {271) 7 (!!%) 

------------------------------------------------------------~------------------------------------------------------

12 r&H to 1g hs 93 11 (12%) 16 (17%) 36 ( 39%) 30 (32%) 0.363 0.058 0.031 
!&H 20 1g bid 91 8 ( 9%) 15 (16%) 33 (36%) 35 (38%) 0.009 
placebo t3 9 (Zill ID (23ll 15 ( 35%) 9 (Zill 

---------- ·-------- -----------------------------------------------------------------------------------------------
P-valaes are 2-sided p-values. 
P-val•P.S ~ere obtained usiog Cocbr10-Mantel-eaenszel 1etbod. 
P-valu~s for total were contrclled fer stratification. 
0 - nc i1prr,ved 
1 - s:lsbt i1provP.1ent 
2 - aader1tP. '.m?~:ve;ent 
~ - ~x~ellent !;pro1e1ent 
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Table 16 Beviewer·s Analysis of Patient's Global !valuation --- Protocol 010 (Continaed) 

(Per Protocol) 
vs TS 

no of no slight aoderate exce llen: 20 ., bid placebo overall 
week group treat1ent patient~ i1prov1ent i1prov1ent i1prov1ent i1prcv~ent p-,alue p-ulue p-Yalue 

-------------------------------------------------------------------------------------------------------------------
2 iros i 7e i'AM 10 1g hs 54 3 ( 6l) 16 (301) 23 ( 131) 12 (22\) 0. 392 0.003 0.006 

FAM zo Dg bid 61 3 ( 51) 18 (30X) 26 ( IJX) 14 (231) 0. 002 . 
placebo 19 2 (Ill) 12 (631) 5 ( 261) G ( OX) 

Honerosi7e IAH 40 1g hs 29 8 ( 23\) 6 (2U) 12 ( 41\) 3 (!Ol) 0 .12Q 0. 841 0.309 
f!H 20 1g bid 26 2 ( 8ll 6 (23X) 15 (5Bl) 3 ( 121) 0. 324 
placebo 12 3 (ZSll 4 ( 33l) 2 (17l) 3 ( 25l) 

Total HH 40 1g hs 83 11 (131) 22 (27l) 35 (42X) 15 ( !Bll 0.296 0.049 0. 917 
f!M 20 1g bid 67 5 ( 61) 24 (28X) 41 (47X) 17 (201) 0.003 
placebo 31 5 (16l) 16 (52%) 1 (23l) 3 ( 1 Ol) 

-------------------------------------------------------------------------------------------------------------------
6 Erosive F!H 40 ;g hs 54 5 ( 91) 10 (191) 24 ( HX) 15 (28\) 0. 314 0 .194 0 .129 

BH 20 cg bid 60 3 ( 51) 12 (201) 23 (38\) 22 (37%) o. on 
placebo 19 2 (Ill) 9 ( Hll 3 (16X) 5 ( 26\) 

Ho~erosi7e !AH 10 1g ~s 29 5 (17l) 7 (2!1) 9 (31\) 8 ( 28\) ~. 230 0.108 0.035 
fAH 20 eg bid 26 1 ( 4l) 5 (191) 13 (501) 1 ( 27X I 0.008 
placebo 12 5 ( 421) 2 (17l) 4 (33l) 1 ( BX. 

Total FAH 40 1g hs 83 10 (121) 17 (201) 33 (401) 23 t28\) 0.140 0.041 0.006 
YAM 20 eg bid 86 4 ( 51) 17 (201) 36 (12i) 29 (JU) 0.001 
placebo 31 1 (231) 11 (351) 1 ( 231) 6 ( 191) 

-------------------------------------------------------------------------------------------------------------------
12 FAH 40 1g hs 50 5 (lOl) 1 ( 14%) 17 ( 34l) 21 (421) 0.7H 0.362 0.295 

HM 20 1g bid 58 3 ( 5l) 9 (16X) 23 ( 40%) 23 ( 40\) 0.209 
·placebo 18 I ( 61) 7 (391) I ( 221) 6 ( 33l) 

------------------- -----------------------------------------------------------------------------------------------
P-7alues are 2-sided p-1alues. 
P-values 1ere obtained using Cochran-Mantel-aaenszel aethod. 
?-values for total ~ere co~tro!!ed for str!tification. 
' - nQ !1prc1ed 
1 - sliaht i1;ro1e1ent 
2 - 10,Jente ilprove1ent 
3 - excellent itrrove1ent 
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Table 17 BeYiewer·s Aoalrsis of Succestful/Uo&1ccessfal Global l•aluation 
--- Protocol 010 

(All Patients Treated) 
betveen 

Succ. Co1parisoo p·Yalue treaheot 
Week GrouF Treahent Ho. Bate rAB 20 1g placebo p·•alue 

------------------------------------------------------------------~-------------

' Erosive Htt 40 1g h~ 93 jS (591) 0.765 0.000 0.000 • 
BB 20 1g bid 91 56 (62\) 0.000 
Placebo 43 9 (211) 

!ooerosive f AB 40 1g bs 36 19 (531) 0.352 0.087 0.022 
JAB 20 1g bid 40 26 ( 651) 0. Oil 
Placebo 19 5 ( 26l) 

Total F!B 40 1g bs 129 H (57') 0.388 0.000 0.000 
FA! 20 II bid 131 82 (63') 0.000 
Placebo 62 H ( 231) 

--------------------------------------------------------------------------------
6 lrosive rAB 40 1g bs 93 64 (691) 0.6~9 0.008 0.004 

FA! 20 1g bid 91 66 (731) 0. 002 
Placebo 43 19 (Hl) 

MonerosiYe fAK 40 11 hs 36 19 (531) 0.056 0.087 0.002 
!!! 20 ., bid 40 30 (751) 0.001 
Placebo 19 5 ( 261) 

Total fAB 4'0 1g hs 129 83 (64''1 0.114 0.001 0.000 
Bft 20 1g bid 131 36 (TJl) 0.000 
Placebo 62 24 (391) 

--------------------------------------------------------------------------------
12 Erosive HB 40 ;g hs 93 66 (711) 0.621 0.118 0.080 

JAB 20 1g bid 91 68 (751) 0.001 
Placebo 43 24 (561) 

--------------------------------------------------------------------------------
P·values are 2·sided p·,alues. 
Painise p-va1'1es were Qbtalned using Hsher·s Kxact test. 
o,erall p-values were obtained using Cochrao-Bantel-H3enszel 1ethod. 

- ---------
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Table 17 Reviewer's Analysis of Successful/Onsaccessful Global Evaluation 
--- Protocol 010 (Continued) . 

(Per Protor.ol) 
between 

Succ. Co1parisoa p-value treatlent 
Week Group Treat1ent Ho. Rate FA! 20 1g pl<cebo p-value 

--------------------------------------------------------------------------------
2 !rcsive FA! (0 11 ~d S( 35 (65S) I. 000 0.007 0.006 

HM 20 ;g bid 61 40 (661) 0.00( 
Placebo 19 5 ( 26S l 

HonerosiYe f AM 40 1g hs 29 15 (52X) 0.271 0.73( 0.222 
FA! 20 1g bid 26 18 (63l) 0.157 
Placebo 12 5 ((li) 

Total FAM 40 1g hs 83 50 (60l) 0.406 0.009 0.004 
FAK 20 1g bid 81 58 (67l) 0.001 
Placebo 31 10 (33\) 

--------------------------------------------------------------------------------
6 Erosive FAM (0 1g hs H 39 (72%) 0.832 0.026 0.022 

PU 20 1g bid 60 45 (75l) 0.012 
Placebo 19 8 (42%) . -.-

Honerosive P!! 40 •I hs 29 17 (59%) 0. 166 0. 493 0.098 
FAM 20 11 bid 26 20 ( 77') 0.064 
Placebo 12 5 ( 42%) 

Total ru 40 11 hs 83 56 (67%) 0.262 0.015 0.00( 
FAM 20 1g bid 86 65 (76%) 0.001 
Phce', 31 13 (42SJ 

-------------------------- ----------------------------------------------------
12 lrosiTe f!B 40 11 hs 50 38 (76t) 0.817 0 .134 0 .126 

1!11 20 ., bid 58 46 (79%) 0. 066 
Placebo 18 10 (56%) 

-------------~--- ·------------~·-------------------------------------------------
P-Ya!ues are 2-sided p-value&. 
Pair~i~e p-Plues were obtained •1sin1 fisher's hact test. 
Overall p-1aluts were obtained usinf Cocbran-Mantel-Raensze' aetbod. 

·-




