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NDA2G41S 

Orpnonlac. 
Aucntion; Alben P. Mayo 
Dira:lor' Rqulatory Affairs 
375 Mt. Plculnl Avenue 
West OraDF. New Jersey 07DS2 

Dear Mr. Mayo: 

JUN I 4 1995 

l'lc&oSC rdcr to your New Dnag Application (and your resubmission dated January 26, and received on 
J11m1ary 30, 1995) submitted under section SOS(b) of die Federal Food, Drug, and Coamecic Act for 
RaneronTN (minuapine) IS and 30 mg TAblcti to ttcu depression. 

We also refer to ID Aacm:.y ipprovablc lcucr dated January 26, 1996, and we alao aclnowlc:dgc receipt 
of yow- additional commnnirauom dated March lS, and May 10, 1996, providing for responses co our 
approvablc lcUcr. 

We have completed our review of this application. as amended. and have concluded dllt adcqua&e 
infonnation has been presented to demonstrate that the dNg product is safe ard effcctive for use as 
m:ommendcd in the draft labeJin& dared May 10, 1996. Accordingly. the appliratinn is approved effective 
as of the dale or this lcUcr. 

Accompanying rhis letter (AITACHMENT) &S the labcJiDI, includq the revisions agreed to. dJat should 
be med for marketing this drug product. l11C5C revisions arc tenns oftbe NDA approval. Marketing tbc 
product before making cbe agreed upon revisions in cbe product's labeling may n:ndcr the product 
misbranded and an unapproved new drug. 

We have Che following 1dditional commems: 

P1111e 4 Ccmmi''' 011 

We remind yota of your Phase 4 commitmenll agRlal upoa in yaw submilSiom dalD:l March IS, and May 
10, 1996. 1bese contmilmmlls are lined below. Prolocols, dara, and final report1 should be IUbmiacd ro 
your IND for this produd ard a copy of the cover lener sent to chis NDA. Should an IND nor be ~ 
to meet your Awe 4 commitmealtS, please submu prorocols, dara, and final repMS to this NDA as 
correspundi:IJCC. For administrative purposes. all lllbmissioal, illcludiq labeling 111(JP'rmcu11, rebli113 
co lbese Phase 4 commillnellls JllllSl be cJcady daipatcd "Phase 4 Commitmalll•. 
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1. Eglnration of Dgac BCIP'•mc for Pfftttivm=•/Bgplnragion gf Dw Rc;mons aM Timc 
Qmrs fgr W•riye Effects gt Mimupi!!C! 

We note your cnmmjtmcmt in c:c;nespoudence dated May 10, 1996, ro conduct a fixed dose 
response/somnolence study that will explore dose respome for both antidepressant 
effectiveness and for somnolence. We also noce your r.ommitmc:nt ro initiate this study in 
early 1997 and to complete this study by mid 1998. 

We note your commianent in correspondence dated May 10, 1996, to conduct a relapse' 
prevention study. We also note your cnmmitment to initiate this study in early 1997 and 
to complete this study by early 1999. 

3. Mgus Cattjoopenicity Study 

We accept your plan to perform a pilot 1 week dietary study in mice. Depending on the 
results of this study, we acknowledge your commianent to conduct a 3 month dietary 
administration study in mice to obtain exposure data whi..:h will allow us to determine 
whether or not lhe mouse carcinogenicity study was adequate. 

Biopbanmceutics 

We note your agreement to lhe following dissolution melhod and specification for all tablet 
strengths: 

Apparatus: 
Paddle Speed: 
Medium: 
Specification: 

Manufacturinl .... Coatroll 

As ICimowledged in your CO?reSp('ndcnce dated May 10, 1996, the Agai;y is approvina an initial 
24-momb expiration dating period based upon your curreody available 24 -month data. 

Special lllpucdua llequinmmt for Selected Spoatanecua lleporta 

In order to facilitate our efficient review and evaluation of data peniDeDl to bem•tologic and 
hepatic tmicily, we Ilk that yau submit any spcmtaorma reports for advcne evem of these types 
as IS day repons. 

Please submit sixteen copies of the FPL as IOOJl as it is available, in no case more thin 30 days after it is 
printr.d. Pleue individually mount ten of the copies on heavy weight paper or similar material. For 
administntive purposes this submission should be designated ~FINAL PRINTED LABELING" for 
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Should additional infonn•rion relating to the safety and eft'eclivmara of the drug hemme available, revision 
of that labelina may be required. 

We remind you that you must comply wUh the requirements for an approved NDA set forth UDder 21 CFR 
314.80 and 314.81. 

If you have any queslioDs coaceming this NDA, pleue oomct Mr. Paul David, Project Min.ager, at (301) 
594-2777. 

ATI'ACHMENT 

Sincerely yours, 

Rohen Temple, M.D. 
Director 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 
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DBSCRIP'l'IOll 

RFJMl!RON"" 
(:mirtu:apae) Tal:»let• 

REMERoN• (mirtazapine) is an antidepressant for oral 
adlllinistratinn. It has a tetracyclic chemical structure• 
unrelated to selective serotonin reuptake inhibitors, 
tricyclice or monoamine oxidase inhibitors (MAOI) . 
Mirtazapine belongs to the piperazino-azepine group of 
compounds. It is designated l,2,3,4,l0,14b-hexahydro-2-
methylpyrazino [2,1-a] pyrido [2,3-c] benzazepine and has the 
empirical formula of C1,H19N1 • Its molecular weight is 265. 36. 
The structural formula is the following and it is the racellli.c 
mixture: 

[Insert structural formula here.] 

Mirtazapine is a white to creamy white crystalline powder 
which is slightly soluble in water. 

REMERoN• is supplied for oral administration as scored film­
coatecl tablets containing 15 or 30 mg of mirtazapine. Each 
tablet alee contains corn starch, hydroxypropyl cellulose, 
magneeium stearate, colloidal silicon dioxide, lactose and 
other inactive ingredients. 

CLIWICAL PBARDCOLOGY' 

The mechanism of action of REMERON• (mirtazapine), as with 
other antidepressants, ie unknown. 

Evidence gathered in preclinical studies suggests that 
mirtazapine enhances central nuradrenergic and aerotonergic 
activity. These studies have shown that mirtazapine acts ae 
an antagonist at central preaynaptic a 2 adrenergic inhibitory 



autoreceptore and heteroreceptors, 
postulated to result in an increaae in 
and eerotonergic activity. 

an action that is 
central noradrenergic 

Mirtazapine is a potent antagonist of 5-lfr2 and 
5-HT3 receptors. Mirtazapine has no significant affinity for 
the 5-HTlA and 5-HT~ receptors. 

Mirtazapine is a potent antagonist of histamine (H1 ) 

receptors, a property that may explain its prQlllinent sedati"e 
effects. 

Mirtazapine is a moderate peripheral a1 adrenergic antagonist, 
a property that may explain the occasional orthostatic 
hypotension reported in association with its uee. 

Mirtazapine is a moderate antagonist at muacarinic receptors, 
a property that may explain the relatively low incidence of 
anticholinergic side effects associated with its use. 

REMERoN• (mirtazapine) is rapidly and completely absorbed 
following oral administration and has a half-life of about 
20-40 hours. Peak plasma concentrations are reached withiu 
about 2 hours following an oral dose. The presence of food in 
the stomach has a minimal ~ffect on both the rate and extent 
of absorption and does not require a dosage adjustment. 

Mirtazapine is extensively metabolized after oral 
administration. Major pathways of btotraneformation are 
demethylation and hydroxylation followed by glucuronide 
conjugation. In-vit.ro data from human liver microsomee 
indicate that cytochrome 206 and l.A2 are involved in the 
formation of the a-hydroxy metabolite of mirtazapine, whereas 
cytochrome 3A is considered to be responsible for the 
formatior. of the N-dcamethyl and N-oxide metabolite. 
Mirtazapine has an absolute bioavailability of about sot. It 
is eliminated predominantly via urine (75t) with lSt in feces. 
several unconju~jated metabolitea possess pharmacological 
activity but are present in the plasma at very low levels. 
The (-) enantiomer has an elimination half-life that is 
approximately twice as long aa the (+) enantiomer and 
therefore achieves plasma levelu that are about three times as 
high as that of the (+) enantiomer. 

Plasma levels are linearly related to dose over a dose range 
of 15 to 80 mg. The mean elimination half-life of mirtazapine 
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after oral administration ranges from approximately 20-40 
hours across age and gender aubgroupe, with females of all 
ages exhibiting eignificantly longer elimination half-lives 
than malee (mean half-life of 37 hours tor females ve 26 hours 
for males). Steady state plasma levels of mirtazapine are 
attained within 5 daye, with a.bout sot accumulation 
(accumulation ratio = 1.5). 

Mi:rtazapine is approximately 8!;;t bound to plasma proteins over 
a concentration range of 0.01 to 10 µg/mL. 

Pop11 lat i pn supgmupa 

Liver Disease Following a single 15 mg oral dose of 
mirtazapine, the oral clearance of mirtazapine was decreased 
by approximately JOt in hepatically impaired patients compared, 
to subjects with normal hepatic function. Caution ie 
indicated in administering REMERONN to patients with 
compromised hepatic function lace ~recautions and Dosage and 
Administration) . 

Renal Disease Following a dingle 15 mg oral dose of 
mirtazapine, patients with moderate (glomerular filtration 
rate (GFRI ~ ll-39 mL/min/l.73 m•) and severe (GFR < 10 
mL/min/1.73 m>J renal impairment had reductions in mean oral 
clearance of mirtazapine of about 30~ and SO\, raepectively, 
compared to n~rmal subjects. Caution is indicated in 
administering REY-ERON• to patients with compromised renal 
function (see Precautions and Dosage and Administration) . 

Elderly Patients Following oral administration of 
mirtazapine 20 rng/day for 7 days to subjects of varying ages 
(range, 25-74), oral clearance of mirtazapine was reduced in 
the elderly compared to the younger subjects. The difference& 
were moat striking in males, with a 40\ lower clearance in 
elderly males compared to younger males, while the clearance 
in elderly females was only lOt lowl!!r compared to y<>unger 
females. Caution is indicated in adminiatering REMERON• to 
elderly patients (eee Precautions and Dosage and 
Administration) . 

Cl.illical Trials Showing ZffeetiveD••• 

The efficacy of REMER.ON,. (mirtazapine) as a treatment for 
depression was established in four placebo-controlled, 6-week 
trials in adult outpatients meeting DSM-III criteria for major 
depression. Patients were titrated with mirtazapine from a 
doae riaDge of s mg up to 35 mg/day. overall, theae studies 
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demonstrated mirtazapine to be euperior to placebo on at least 
three of the follo~ing four meas\U"es: 21-Item Hamilton 
Depression Rating Scale (HDRSJ total score; HORS Depressed 
Mood Item; CGI Severity score; and Montgomery and Aaberg 
Depression Rating Scale (MADRSJ • Superiority of mirtazapine 
over placebo was also found for certain factors of the HDRS 
including anxiety/eomatization factor and sleep disturbance 
factor. The mean mirta2apine dose for patients who completed 
these four studies rangr!d from 21 to 32 mg/day. A fifth study 
of similar design utilized a higher dose (up to 50 mg) per day 
and also showed effectivaness. 

Examination of age and gender subsets of the population did 
not reveal any differential responsiveness or. the baaie of 
these subgroupings. 

1HDICATIOHS MID USAGE 

REMERON• (mirtazapine) Tablets are indicated for the treat~.ent 
of depression. 

The efficacy of REMER01i11
• in the treatment of depression was 

established in six week controlled trials of outpatients whose 
diagnoses correspo1.ded most closely to the Diagnostic and 
Statistical Manual of Mental Disorders - 3rd edition (DSM-III) 
category of major depressive disorder (aee CLINICAL 
PHAl<MACOLOGY) . 

A major depressive episod~ (DSM-IV) implies a prominent and 
relatively persistent (nearly every day for at least 2 weeks) 
depressed or dysphoric mood that usually interferes with daily 
functioning, and includes at least five of the following nine 
symptoms: depressed mood, lose of interest in uuual 
activities. significant change in weight and/or appetite, 
insomnia or hypersomn~a. psychomotor agitation or retardation, 
increaaed fatigue, feelings of guilt or worthlesaneee, slowed 
thinking or impaired concentration, a auicide attempt or 
suicidal ideation. 

The antidepressant effectiveness of REMERON• (mirtazapinel in 
hospitalized depressed patients has not been adequately 
studied. 

The effectiveness of REMERON- in long-term uee, that ia, for 
more than 6 weeks, has not been systematically evaluated in 
controlled trials. Therefore, the physician who elects to use 
REMERON• for extended periods should periodically evaluate the 
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long-term ueefulneae of the drug for the individual patient. 

REMBRON,. (mirtazapine) Tablets are contraindicated in patient& 
with a kno11111 hypersensitivity to mirtazgpine. 

:In premarketing olinic:al t:a:iala, two (one with S;j6gra 1 • 

Syndrome) out of 2,796 pat.ienta t.reated with RBMBPOM"' 
(airtasapiqe) 'l'ahletl!I d1W•sloped agrauulocytoaia (abaolute, 
neutrophil count (AHC) < fi00/-1 with aeeociated aigus Bild 
symptoms, e.g., fever, illfecti011., etc.] aD4 a third patillllt 
developed eevare ne"tropenia [ANC c: 500/-' without tmy 
aaaociated aymptama]. Por theaa three patienta, onset of 
severe neutropenia -a detected on daya 61, 9, an4 1t of 
treablunlt, reapeotively. All three patient• recovered after 
Remeron was stopped. Thee• three caaea yield a cz,ade 
i:ocideuce of aevere neutropenia (with or without aaaociated 
infection) of &pProxiaately 1.1 per th~eand patitmta exposed, 
with a very wide 95\ coa.fidllDCe intea."Val, i.e., 2.2 aas11a per 
10,000 to 3.1 caaee por 1000. Xf a patient developa a aore 
throat, fever, BtOllllltitia or other eigna of ~Dfectioa, almig 
with a low WBC count, treataeat with RBICBKOH., ahoul4 be 
diacOlltinued and the patient ahould be closely monitored. 

:In patients receiving other antidepressants in ea.blsaatiOll 
with a aonoaaiAe oxidaae inhibitor (JO.OX) aDd ill patient• who 
bavo recently discontinued an antidepreeeant drug and tha are 
started on an llAOI, there bave been report• of aerioua, and 
aoaetimea fatal, reactiona, e.g., including nauaea, vo.it:ilag. 
flue>aing, dizzillOaa, tremDr, myoclODua, rigidity, diapboreaia, 
hypertharaia, autnnc-1e iDatabilit:y with rapid fluctuaticma of 
vital aigna, aeizures, &Dd aaacal •t•tu• c~uagea ranging frcia 
agitatima to ccma. Uthougll thare are DD human data per~llllt 
to auch 1111 interaction with RBMBPOH•, it ia rec ndod that 
RZMBRmr,. not ba uaod in aa.biaatiOD vi~ 1111 llM>l, or withiD lt 
days of initiatbg or diaccm.tiAuil:lg therapy with IUl DO%. 
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PUCAU'l'I01f8 

a.neral 

SQDJDplence 

In U.S. controlled studies, somnolence wae reported in 54t of 
patients treated with REMERON• (mirtazapine), compared to l8t 
for placebo and 60\ for amitriptyline. In these studies. 
somnolence resulted in discontinuation for l0.4t of Remeron 
treated patienta, compared to 2 .2t for placebo. It is unclear 
whether or not tolerance develops to the somnolent effects of 
Remeron. Because of Remercn'a potentially significant effects 
on impairment of performance, patients should be cautioned 
about engaging in activities requiring ulertnees until they 
have been able to assess the drug' a effect on their own• 
psycbonlotor performance (see Information for Patients). 

ln U.S. controlled studies, dizziness was reported in 7t of 
patients treated with REMERONm (mirtazapine) , co111pared to 3t 
for placebo and l4t for amitriptyline. It is unclear whether 
or not tolerance develops to the dizziness observed in 
association with the use of Remeron. 

Ipcreaaed Appetite/Weight Gajp 

In US controlled studies, appetite increase was reported in 
17% of patients treated with R.EMERON• (mirtazapine), compared 
to 2t'for placebo and 6t for amitriptyline. In these same 
trials, weight gain of ~ 7t of body weight was reported in 
7.5\ of patients treated with mirtazapine, compared to 0\ for 
placebo and 5.9t for amitriptyline. In a pool of premarketinq 
us studies, including many patiente in long-t.erm, open label 
treatment, et of patients receiving Remeron discontinued for 
weight gain. 

chgleeterpl/Trjglyserideo 

In U.S. controlled studles, nonfasting cholesterol increases 
to ~ 20\ above the upper limits of no:rmal were observed in 15\ 
of patients treated with REMEROHN (mirtazapinel, compared to 
7\ for placebo and 8' for amitriptyline. In these same 
studies, nonfasting triglyceride increases to ~ 500 mg/dL were 
observed in 6\ of patients treated with mirtazapine, c:0111pared 
to 3\ for placebo and 3\ for amitriptyline. 
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astiyation of Mania/Hypgmanja 

Mania/hypomania occurred in approximately 0.2t (3/1,299 
patients) of REMERoN• (mirtazapine) treated patients in U.S. 
studies. Although the incidence of mania/hypomania was very 
low during treatment with mirtazapine, it should be used 
carefully in patients with a hiotory of mania/hypomania. 

Seigµrcn 

In pre-marketing clinical trials only one seizure waa reported 
among the 2, 796 U.S. and non-U.S. patients treated with 
REMER.ON* (mirtazapinel. However, no controlled studies have 
been carried out in patients with a history of sei.,.ures. 
Therefore. care should be exercised when mirtazapine is used 
in these patiento. 

Stajcide 

suici<Ul ideation is inherent in depression and may perai•t 
witil significant remission occurs. As with any patient 
receiving antidepressants, high-risk patients should be 
closely supervised during initial drug therapy. 
Prescriptions of REMERON• (mirtazapinel should be written for 
the smallest quantity conaistent with good patient management, 
in order to reduce the riek of overdose. 

tJee in patient 8 witb concgm1 cant ; ] J ne•• 

Clinical experience with REMBRoN• (mirtazapine) in patients 
with Cl">ncomitant systemic illness ia limited. Accordingly, 
care in advisable in prescribing nti.rtazapine for patients witJ 
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disea••e or conditions that affect metabOliam or hemodynaaaic 
re911onaee. 

Mirtazapine baa not been systematically evaluated or u•ed to 
any appreciable extent in patients with a recent history of 
myocardial infarction or other significant heart disease. 
Mirtazapine was not a••ociated with clinically significant ECG 
abnormalities in U.S. and non-u.s. placebo controlled trials. 
Kirtazapine was asaociated with significant orthoetatic 
bypotenaion in early clinical phaZ111&cology trials with normal 
volunteers. Orthostatic hypotension was infrequently ob9arved 
in clinical trials with depressed patients. REMEROH• should be 
used with caution in patients with known cardiovascular or 
cerebrovascular disease that could be exacerbated by 
bypotension (history of myocardial infarction, angina, or 
iachemic stroke) and conditions that would predispose patients• 
to hypotension (dehydration, hypovolemia, and treatment with 
antihypertensive medication) . 

Mirtazapine clearance is decreased in patients with nlOderate 
(glomerular filtration rate (GFR) ~ 11-39 mL/min/l.73 m2 ] and 
severe (GFR < 10 mL/min/1.73 ma] renal impairment, and also in 
patiento with hepatic impairment (See Pharmacokinetic 
Subsection of CLINICAL PHARMACOLOGY) . Caution ia indicated in 
administering REMERON,. to such patients (see DOSAGE MD 
ADMINISTRATION) . 

Izlfoaaation for patients 

Physicians are advised to discuss the following issues with 
patients for whom they prescribe REMERON•: 

Agranulgcytpaia 

Patients who are to receive REMERoN• (mirtazapine) should be 
warned about the riak of developing agranulocyto•is. 
Patients should be advised to contact their physician if they 
experience any indication of infection such as fever, chills, 
sore throat, mucous membrane ulceration or other poaaible 
signs of inf1!ction. Particular attention •hould be paid to 
any flu-like complaints or other eymptome that llligbt suggest 
infection. 

Interference with CQgnitiye and Mptpr Pcrfgrmenge 

REMERON- (mirtazapinel may impair judgement, thinking, and, 
particularly, motor skills, because of its prominent sedative 
effect. The drowsiness aeeuciated with mirtazapine use may 
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impair a patient'• atility to drive, use machine• or perform 
tauka that require alertnesa. Thus, pat.ients should be 
cautioned about engaging in hazardous activities until they 
are reasonably certain that Remeron therapy doee not adver•ely 
affect their ability to eng~ge in such activities. 

cgmpiet j ng C011ree pf Thgrnp;y 

While patients may notice improveme,nt with REMBRON• 
(mirtazapine> therapy in l to 4 weeks, they should be advised 
to continue therapy ae directed. 

Cgncgmitant medicatjgn 

Patients should be advised to inform their physician if they 
are taking, or intend to take, any prescription or 
cc.unter drugs s.ince there is a potential for 
(mirtazapine) to interact with other drugs. 

Alcghgl 

over-the-• 
REMER.ON• 

The impairment of cognitive and motor skills produced by 
REMERoN• (mirtazapinel has been shown to be additive with 
those produced by alcohol. Accordingly, patients should be 
advised to avoid alcohol while taking mirtazapine. 

Pregnancy 

Patients should be advised to notify their physician if they 
become pregnant or intend to become pregnaut during REMERON• 
(mirt<izapinel therapy. 

Nuroin51 

Patiente •hould be advised to notify their physician if they 
are breast-feeding an infant. 

There are no routine laboratory teatu recommended. 

Drug lnteractiOIUI 

Au with other druge, the potent.ial fer int.eraction by a 
variety of 111echanisme (~.g., phaZ111acodynamic, pha!'111Acokinetic 
inhibition or enhancement, etc.) i• a poasibility (See 
CLINICAL PHARMACOLOGY) . 

9 



12:43 

Dnag• Affecting ffe»etig Met•hgliapa 

Th• metabolism and pharmacokinetica of RBMERON• (alirtazapine> 
may be affected by the induction or inhibition of drug­
metabOlizing enaymee. 

Drug• th1t ore Metabglized by and/gr rnbjhit Cytgchrgme etsa 
iDZ¥¥B 

Many drugs are metabolized by and/or inhibit various 
cytochrome P450 enzyme•, e.g., 206, lA2, 3A4, etc. In vitro 
studies bave shown that RP.MERON• (mirtazapine) is a eubatrate 
for several of these enzymes, including 2DG, l.J\2, and 3~4. 
While in vitro studies have abown that mirtazapine is not a 
potent inhibitor of any of these enzymes. an indication that 
mirtazapine is not likely to have a clinically significant , 
inhibitory effect on the metabolism of other drugs that are 
substrates for these cytochrome P450 enzymes, the concomitant 
use of mirtazapin~ with moat other drugs metabolized by these 
enzymes has not been fo:nnally studied. Consequently, it is 
not possible to make any definitive statements abOut the risks 
of coadministration of mirtazapine with such drugs. 

Alcohgl 

Concomitant administration of alcohol (equivalent to 60 gl had 
a minimal effect on plasma levels ot REMERoN• (l5 mg) in 6 
healthy male subjects. However, the impairment of cognitive 
and motor skills produced by REMER.ON* were shown to be 
additive with thoae produced by alcohol. Accordingly. 
patients should be advised to avoid alcohol while taking 
REMERoN•. 

pjazep•m 

concomitant administration of diazepam (15 mg) had a minimal 
effect on plasma levels of mirtazapine (lS mg) in 12 healthy 
subjects. However, the impai:ment of motor &kille produced by 
REMERON• has been shown to be additive with those caused by 
diazepam. Accordingly, patients should be advised to avoid 
diazepam and other similar drugs while taki.ng REMERON•. 

Carcinqgene1ig 

Carcinogenicity studies were conducted with REMBRON,. 
(mirtazapine) given in the diet at doses of 2, 20, and 200 
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mg/kg/day to mice and 2, 20, and 60 mg/kg/day to rats. The 
highest dosee used are approximately 20 and 12 times the 
maximum recommended human dose CMRHD)of 45 mg/day on a mg/m2 

basis in mice and rats, respectively. There was an increaeed 
incidence of hepatocellular adenoma and carcinoma in male mice 
at the high dose . In rate, there was an increase in 
hepatocellular adenoma in females at the mid and high doeee 
and in hepatocellular tumors and thyroid follicular 
adenoma/cystadenoma and carcinoma in males at the high dose. 
The data suggest that the above effects could possibly be 
mediated by non-genotoxic mechanisms, the relevance of which 
to humane is not known. 

The doses used in the mouse study may not have been high 
enough to fully characterize the carcinogenic potential of 
REMERON•. • 

Mutagene§je 

REMERON• was not mutagenic or clastogenic and did not induce 
general DNA damage as determined in several genotoxicity 
tests: Ames test, in yjtrp gene mutation assay in Chineae 
hamster V 7~ cells, in vitro aister chromatid exchange assay 
in cultured rabbit lymphocytes, in vivo bone marrow 
micronucleue test in rats, and unscheduled DNA synthesis assay 
in Hew cells. 

Impairment of Fertility 

In a fertility study in rats, Remeron~ was given at doa~s up 
to ioO mg/kg (20 times the ma>timl.i.m recommended human dose 
(MRHD) on a mg/m3 basis) • Mating and conception were not 
affected by the drug, but estrous cycling was disrupted at 
doses that were 3 or more times the MR.HD and pre-implantation 
losses occurred at 20 times the MRHD. 

Pregqancy 

Teratggenjc EfttlCtB - Pregnancy Category C 

Reproduction studiee in pregnant rats and rabbits at doses up 
to 100 mg/kg and 40 mg/kg, respectively (20 and 17 times the 
maximum recommended human dose tMRHDl on a mg/m• basis, 
reepectively), have revealed no evidence of teratogenic 
effects. However, in rats, there was an increase in post­
implantation losses in dams treated with Remeron• 
(mirtazapine). There was an increase in pup deaths during the 
first 3 days of lactation and a decrease in pup birth weights. 
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The cause of these deaths is not known. These effects 
occurred at doses that were 20 times the MRiW, but not at 3 
ti111es the MRHD, on a IMJ/m2 basis. There are no adequate and 
well controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human 
response, this drug should be used during pregnancy only if 
clearly needed. 

Huraizag llothars 

It is not known whether mirtazapine is excreted in human milk. 
Because many drugs are excreted in human milk, caution ehould 
be exercised when REMERQN'- (mirtazapine) Tablets are 
administered to nursing women. 

Pecliauic Use 

Safety and effectiveness in children have not been 
established. 

Geriatric Use 

Approximately 190 elderly individuals (2:. 65 years of age) 
participated in clinical studies with Remeron. No unusual 
adverse age-related phenomena were identified in this group. 
Pha%111acokinetic studies revealed a decreased clearance in the 
elderly. Caution is indicated in administering Remeron to 
elderly patients (see Clinical Pharmacology and Dosage and 
Administration) . 

Associated with discontinuation of treatment 

Approximately l6 percent of the 453 patients who recei"ed 
Remeron in US 6-week controlled clinical trials discontinued 
treatment due to an adverse experience, compared to 7 percent 
of the 361 placebo-treated patients in those etudiee. The 
most common events (~lt) associated with discontinuation and 
considered to be drug related (i.e., those events associated 
with dropout at a rate at least twice that of placebo) 
included: 
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Common Adverse Events Ae•ociated with Discontinuation of 
Treatment in 6-Week us Remeron Trials 

Adverse Percentage of Patients Discontinuing 
Event with Adverse Event 

Remeron Placebo 
(n .. 453) (n=lfil) 

Somnolence 10.4\ 2.2\-

Nausea l.St 0\ 

C =qly Observed Advarae Rvmita i.n VS Ccm~olled C1~cal 
Trial a 

The Q\O&t commonly observed adverse events associated with the , 
use of REMERoN• (incidence of 5\ or greater) and not observed 
at. an equivalent incidence among placebo-treated patients 
(Remeron incidence at least twice that tor placebo) were: 

Common Treatment-Emergent Adverse Events Associated with 
the U~e of Remeran in 6-Week US Trials 

Percentage of Patients Reporting 
Advers~ Adverse Event 

Event 
Remeron Placebo 
(n~453) (n=361) 

Somnolence 54t 18\ 

Increased Appetite 17% 2\ 

Weight Gain 12\ 2t 

Dizziness 7t 3\ 

Adverse Bventa Occ\1%'ring at an lncidence of 1' or More ••ong 
RE:HB•ON• Treated Patienta 

The table that follows enumerCltes adverse evente that occurred 
at an incidence of lt or more, and were more frequent than in 
the placebo group, among Remeron-treated patients who 
participated in ahort-te:nn U.S. place.bo-controlled trials in 
which patients were dosed in a range of 5 to 60 mg/day. Thie 
table shows the percentage of patiente in each group who had 
at leaet one episode of an event at some time during their 
treatment. Reported adverse events were classified using a 
standard COSTAR.T-based dictionary terminology. 
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The prescriber should be aware that these figures cannot be 
used to predict the incidence of. aide effects in the course of 
usual medical practice where patient characteristics and other 
factors differ from those which prevailed in the clinical 
trials. Similarly, the cited frequencies cannot be compared 
with figure& obtained from other investigatione involving 
different treatments, uses and investigators. The cited 
figures, however, do provide the prescribing physician with 
some basis for estimating the relative contribution of drug 
and non-drug facto~s to the side effect incidence rate in the 
population studied. 

INCIDENCE OF ADVERSE CIJNJC.U... EXPERIENCD' (2 l "') 
IN SHORT·TERM U S CONTROi.LED S'l1JDIES . 

Body System Org3770 PQcebo 
Adverse Clinical Expcricru;c (N=.4S3) (N•361) 

Body 11!1 a Whole 

A&dicnia 8% 5% 

Flu S)'lldromc 5% 3% 

8W< Pain 2% '"' Dlpsti•c System 

Dry Mouth 25% IS% 

lnereased Appetite 17% 2% 

Constipation 13% 7% 

Mctallolle and Nutrttiooal Dlconl•n 

Weight Gain 12% 2% 

PerinhenJ Edema 2% 1% 

Edema 1% 0% 

M11ScalD1keletal Syslem 

Myalgia 2% 1% 

Ncnou Syatea1 

Somnolellce S4% 11% 

D!aincss 7% 3% 

Aboonnal Dreams 4% "' Thinking Abnormal 3% I"' 
Tremor 2% "' Corifuaion 2% O'K 

I Remtnton s,m. 
nv.nnea 1% °"' 

U~ltal SY1te• . . F 2% 1% 

l sYents rflportecl bV at lea•t 1' af pati..,.t.• t1<..,.t...a "it.I\ a-a:- lai.r~ ... plael are 
included, except. the followif>!I c-t.• wlalc:h llA4 an u1c111cnce on D1'1ctt!MI > •-· 
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b"dzclle, tntect1QD, paiQ, c:but pair., 1'9lpitatJ.m, tach)'cardia, ~ill laftlae-ian, 
--· dy~1 .. , cliarrhll•, Uat"1-.:e, 1-1... ne~•. lillido .i.e.-•· 
hypertoau, pbuyng.l.ti•. rbinit.1.a. -.Oting, allbl)'apia, UllAitua. tQtc ~-

BCG Chaagea 

In an analysis of ECGa obtained in U.S. placebo-controlled 
clinical trials, REMERON• and placebo-treated patients had a 
similar incidence of abnormal changes from baseline at 6-8 
weeks of approximately 3\. The abnormalities were ger.erally 
not considered clinically significant. 

Other Mvaraa Bvmata oi,aarved. D~ing th• P~amarket.i.ng 
Bvalua~iOll of JIPE'lOX"' 

During its premarketing assessment, multiple doses of REMERoN• 
(mirtazapine) were administered to 2796 patients in clinical, 
studies. The conditions and duration of exposure to 
mirtazapine varied greatly, and included (in overlapping 
categoriea) open and double-blind studies, uncontrolled and 
controlled studies, inpatient and outpatient studies, fixed 
dose and titration studies. Untoward events aeeociated with 
thia exposure were recorded by clinical inveetigatore using 
terminology of their own choosing. Consequently, it ia not 
possible to provide a meaningful estimate of the proportion of 
individuals experiencing adverse events without first grouping 
eimilar types of untoward events into a smaller number of 
standardized event categories. 

ln the tabulations that follow, reported adverse events were 
classified using a standard COSTART-baeed dictionary 
terminology. The frequencies presented, therefore, represent 
the proportion of the 2796 patients exposed to multiple doses 
of Remeron who experienced an event of the tYPe cited on at 
least one occasion while receiving Remeron. All reported 
events are included except those already listed in the 
previous table, those adverse experiences subsumed under 
COSTART terms that are either overly general or excessively 
specific so as to be uninformative, and those events for which 
a drug cause wae very remote. 

It is important to emphasize that, although the events 
reported occurred during treatment with Remeron, they were not 
necessarily caused by it. 

Events are further categorized by body system and listed in 
order- of decreasing frequency according to the following 
definitions: frequent adverse events are those occurring on 
one or more occasions in at least l/100 patients; infrequent 
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adverse evente are those occurring in 1/100 to l/1000 
patients; rare events are those occurring in fewer tban l/1000 
patients. Only those events not already listed in the 
previous table appear in this listing. Events of major 
clinical importance are alee described in the WARNINGS and 
PRECAUTIONS sections. 

Body aa a whole1 frequent: malaise, abdominal pain, abdominal 
syndrome acute; infrequent: chills, fever, face edema, ulcer, 
photoaensitivity reaction, neck rigidity, neck pain, abdomen 
enlarged; rare: cellulitia, chest pain aul:>eternal. 

Cardioyaas:ular system: .frequentr hypertension, 
vasodilatation; .infrequent: angina pectorie, myocardial 
infarction, bradycardia, ventricular extraeystoles. syncope, 
migraine, hypotension; rare: atrial arrhythmi11, bigeminy, • 
vascular headache. pulmonary embolus, cerebral ischemia, 
cardiomegaly. phlebitis, left heart failure. 

Qigestive System: frequent: vomiting, anorexia; infrequent: 
eructation, gloeeitie, cholecystitis, nausea and vomiting, gum 
bemorrhage, stomatitis, colitis, liver function tests 
abnormal; rarea tongue discoloration, ulcerative stomatitis, 
salivary gland enlargement. increased salivation, intestinal 
obstruction, pancreatitia, aphthoue stomatitie, cirrhosis of 
liver, gastritis, gastroenteritia, oral moniliasis, tongue 
edema. 

Endocrine System: rare: goiter, hypo~hyroidism. 

Hgmic · and r.ymphatic System: rare: lymphadenopathy, 
leukopenia, petechia, anemia, thrombocytopenia, lymphocytosis, 
pancytopenia. 

Mcteboljc and N11t:ritiL,nal Dieprderp: frequent: thirst; 
infrequent; dehydratiori, weight loss; rare: gout, SGOT 

increased, healing abnormal, acid phosphatase increased, SGPT 
increased, diabetes mellitus. 

Musr::uloalseletal syatem: .t.i·equent: myasthenia, arthralgia; 
infrequent: arthritis, tenosynovitis; rare: pathological 
fracture, osteoporosia fracture, bone pain, myositis. tendon 
rupture, arthroois, bursitis. 

Neryouq system: frequents hypeathesia, apathy, depression, 
hypokineeia, vertigo, twitching, agitation, anxiety, amne•ia, 
hyperkineeia, paresthesia; in.frequent: ataxia, delirium, 
delusions, depersonalization, dyakineaia. extrapyramidal 
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eyndrOllle, libido increased, coordination abnormal, dysarthria, 
hAllucinatione, manic reaction, neuroaie, dystonia, hostility, 
reflexes increased, emotional lability, euphoria, paranoid 
reaction; rare: aphasia, nyetagmus, akathisia, stupor, 
dementia, diplopia, drug dependence, paralysis, grand mal 
convulsion, hypotonia, myoclonus, psychotic depreasion, 
withdrawal syndrome. 

Respiratory filretem; frequent: cough increased, sinusitis; 
~ntrequent: epistaxie, bronchitis, asthma, pneumonia; rare: 
asphyxia, laryngitis, pneumothorax, hiccup. 

Skin and Apgendpgea: frequent: pruritua, 
acne, exfoliative dermatitis, dry skin, 
alopecia; rare: urticaria, herpes zoster, 
seborrhea, skin ulcer. 

rash; in£requeat• 
herpes simplex, 

skin hypertrophy, 

Special Sensee1 infrequent: eye pain, abnormality of 
accommOdation, conjunctivitis, deafness, keratoconjunctivitis. 
lacrimation disorder, glaucoma, hyperacusie, ear pain; rares 
blepharitie, partial transitory deafness, otitie media, taste 
loss, parosmia. 

Urpgepital System: frequent: urinary tract infection; 
.inf::·equenti kidney calculue, cystitis, dyeuria, urinary 
incontinence, urinary retention, vaginitia, hematuria, breast 
pain, amenorrhea, dyamenorrhea, leukorrhea, impotence, rare: 
polyuria, urethritis, metrorrhagia, menorrhagia, abnormal 
ejaculation, breast. engorgement, breast enlargement, urinary 
urgency. 

DRUG ABUSE AND DB~ZHDElllCE 

Controlled Subutance Cl.aaa 

REMER.ON• (mirtazapine) Tablets are not a controlled substance. 

Physical and Paychologic Dependeace 

REMERON- (mirtazapine) has not been systematically studied in 
animals or humans for its potential for abuse, tolerance or 
phyeical dependence. While the clinical trials did not reveal 
any tendency for any drug-seeking behavior, these observations 
were not systematic and it is not possible to predict on the 
baeis of this limited experience the extent to which a CNS­
acti ve drug will be misused, diverted and/or abused once 
marketed. consequently, patients should be evaluated 
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carefully for hietory of drug abuse, and such patients •hould 
be observed closely for signs of mirtazapine misuse or abuse 
(e.g. , development of tolerance, incrementations of dose, 
drug-eeeking behavior). 

There is very limited experience with REMBRON• (mirtazapine) 
overdose. In premarketing clinical studies, there were eight 
reports of mirtazapine overdose alone or in combination with 
other pharmacological agents. The only drug overdose death 
reported while taking REMERoN• Cmirtazapinel Tablets was in 
cOlllbination with amitriptyline and chlorprohixene in A non-U.S, 
clinical study. Based on plasma levels, the ~!':MERoN• dose 
taken was 30-45 mg, while plasma levels of amitriptyline and 
chlorprohixene were found to be at toxic levels. All other 
premarketing overdose cases resulted in full recovery. Signs 
and symptoms reported in association with overdose included 
disorientation, droweineas, impaired memory, and tachycardia. 
There were no reports of ECG abnormalities, coma or 
convulsions following overdose with REMERON• alone. 

Treatment should consist of those general measures employed in 
the management of overdoee with any antidepressant. There are 
no specific antidotes for RJ::MERON•. If the patient is 
unconscious, establish and maintain an ainoray to ensure 
adequate oxygenar.ion and ventilation. Gaatric evacuation 
either by the induction of emesis or lavage or both should be 
con"idered. Activated charcoal should also be considered in 
t:o.:eatment of overdose. Cardiac and vital signs monitoring ia 
recommended along with general &)'111ptomatic and supportive 
measures. 

In managing overdosage, consider the possibility of multiple­
drug involvement. The physician should coneider contacting a 
poison control center for additional infor111ation on the 
treatment of any overdose. 
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Initial 'l'reaQlmlt 

The recommended starting dose for REMERON• (mirtazapine) is 15 
ai.g/day, adminiatered in a single dose, preferably in the 
evening prior to sleep. In the controlled clinical trials 
establishing the antidepressant efficacy of Remeron, the 
effective dose range was generally 15-45 mg/day. While the 
relationship between dose and antidepressant re•ponae for 
REMERON• has not been adequately explored, patients not 
responding to the initial 15 mg dose may benefit from.dose 
increases up to a maximum of 45 mg/day. R!MERON,. has an 
elimination half-life of appro:1timately 20-40 hours, therefore, 
dose changes should not be made at intervals of less than one 
to t~o weeks in order to allow sufficient time for evaluation, 
of the therapeutic response t(I a given dose. 

B1derly and Patient• vit.h Renal or Bopatic Iapairaent 

The clearance of mirtazapine is reduced in elderly patients 
and in patients wit.h moderate to severe renal or hepatic 
impairment. Consequently, the prescriber sl • ..;,uld be aware that 
plasma mirtazapine levels may be increased in these patient 
groups compared to levels observed in younger adults without 
renal or hepatic impai:nnent.. (See Pharmacokinetica Subsection 
of CLINICAL PHARMACOLOGY) . 

llaintonance/Exteuded Treataea.t 

There ·is no body of evidence available from controlled trials 
to indicate how long the depressed patient should be treated 
with Remeron. It is generally agreed, however, that 
pharmacological treatment for acute episodes of depression 
should continue for up to six months or longer. Whether the 
dose of antidepressant needed to induce remission is identical 
to the dose needed to maintain euthymia is unknown. 

SwitehiAg Patient• to or froa a Moao••1ne Oxid&ae IDbibitor 

At least 14 days should elapse between di•continuation of an 
MAOI and initiation of therapy ,.. ::h REMERON,.. In addition, at 
least 14 da1ra should be allowed after &topping REMlUWN,. before 
starting an MAOI. 
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BOW SUPPLJ:BD 

REMERONN (mirtazapinel Tablets are supplied ae: 

15 mg Tablets - oval, ecored, yellow, coated, with •organon• 
embosaed on one side and •TZ3" on the other side. 

Bottles of 30 NDC# 0052-0105-30 
Bottles of 100 NDC# 0052-0105-91 
Bottles of 500 NOC# 0052-0105-95 
Unit Dose, Box of 100 NDC# 0052-0105-90~ 

30 mg T~leta oval, scored, red-brown, coated, with 
uorganon• embossed on one side and 11 TZ5" on the other side. 

Bottles of 30 NDC# 0052-0107-30 
Bottles of 100 NOC# 0052-0107-91 
Bottles of 500 NDC# 0052-0107-95 
Unit Dose, Box of 100 NOC# 0052-0107-90 
•Unit doee packs are provided aa a blieterpack with 10 strips, 
each of which contain 10 tablets. 

Store at controlled Room Temperature 
20·-2s•c (68" - ?7"F) [See USP] 

Dispense in a tight, light reeiatant container. 

Caution: Pederal 
preacript:ion. 

Doc lJ\BMRTDP.APl 

law prohibits without 
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Memorandum Department of Health and Human Service• 
Public Health Service 

Food and Drug Admlnlatratlon 
Center for Drug Evaluation and Research 

DATE: June 11, 1991 

FROM: Paul Leber, 11.D. 
Director, 
Dlvlalon of N•uropharmacologlcal Drug Producta 
HFD·120 

SUBJECT: Remeron (mlrtuaplne) NDA 20-41& 

TO: Fiie NDA 20-41& 
a 

Robert Temple, M.D. 
Director, OHlce of N•w Drug Evaluatlon 1 

This memorandum notes for the file my endorsement of the recommendation 
of the Division's Review Team that Organon's NOA 20-415 for Remeron be 
approved. An explication of my views regarding the probity of the evidence 
available to support a conclusion that mirtazapine is safe for use and 
effective in use is provided in my memorandum of January 8, 1996. 

One aspect of the final approval action deserves comment. The approvable 
action letter issued on January 26, 1996 conditioned final approval of the 
NOA upon the sponsor's agreement to adopt, verbatim, the draft product 
labeling provided as an attachment to the approvable letter. A prominent 
feature of that labeling was a bolded boxed warning detailing the association 
between Remeron's use and the occurrence of agranulocytosls. 

In its response to the approvable action letter, the firm argued vigorously 
against a boxed warning. While the use of a boxed warning has regulatory 
implications vis a· vis advertising, I am not persuaded the boxed format, per 
se, makes a substantive difference In regard to either the informational 
content of the labeling or the strength of the warning provided to potential 
prescribers (I.e., I doubt that prescribers will be aware of the import of a 
boxed vs. a non-boxed warning). In short, I do not find a boxed warning a lillil 
ilWl rum of Remeron's marketing and, accordingly, I can endorse the review 
team's recommendation (see Dr. Laughren's May 20, 1996 approval 
recommendation memorandum) that the product be approved under the 
labeling attached to the approval action letter being forwarded to the Office 
for signature. 
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NOA 20-415 page2 

Recommendation: 

Issue the approval letter. 

aul Leber, M.D. 
June 11, 1996 
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MBMORAJIDUM DBPAR'DIBlllT OP RBALTB ARD llOIM SBRVICBS 
PUBLIC RBa.LTB SBRVICB 

FOOD ARD DRUG AIMDIISTRATIOJI 
'"cmt-t""BR ... FOR DRm BVAUJATI<XI ARD RBSBARCB 

DATB: 

PROM; 

SO&JBCT: 

May 20, 1996 

Thomas P. L&ughren, M.D. 
Group Leader, Psychiatric Drug Products 
Division of Neuropharmacological Drug Products 
HFD-120 

Recommendation for Approval Actior for 
Remeron (mirtazapine) for depression 

TO: File NOA 20-415 
[Note: This overview should be filed with the 3-15-96 
submission. J 

1.0 BACKGROOND 

In our 1-26-96 approvable letter, we requested a safety update, a 
foreign regulatory update, and a commitment to conduct studies 
addressing the following clinical issues: relapse prevention, 
pediatric depression, dose response for effectiveness, and dose 
response and time course for sedative effects. In the pharm/tox 
area, we notified the sponsor of our intention to label Remeron as 
Pregnancy Category C and we also asked for a 3-month mouse dietary 
administration study to address the concerns about failure to reach 
MTD in the mouse carcinogenicity study. In the biopharmaceutics 
area, we requested data pertinent to the issue of P450 metabolism. 
We also att~ched our proposal for labeling. In subsequent letters 
we asked for a literature update (4-19-96) and a more detailed 
regulatory status update including both foreign labeling and a 
c011111ent on any negative actions by foreign regulatory agencies (4-
22-96). Organon responded to all of the issues in their 3-15-96 
and 5-10-96 aubmissions. 

We met with the aponaor on 4-23-96 to discuss labeling. On 5-6-96 
we faxed the epon90r an alternative version of labeling. In their 
5-10-96 subniasion, the sponsor accepted our 5-6-96 labeling draft 
with only minor change• which we consider acceptable. 

The remaining materials in these eubmisaions have been re,·iewed by 
the pertinent diaciplinee and it ia agreed that the aponaor has now 
met the requirement• for final approval. 
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2.0 SAPBTr tJPD&TB 

The safety update included information on serious events from 6 
ongoing foreign clinical trials covering a period of 1-31-95 
through 10-31-95. ThGra were no deaths and only 2 serious events, 
neither of which could be reasonably attributed to ~irtazapine. 

We had also asked for an update on the postmarketing experience 
with mirtazapine and the sponsor indicated that there had been 
postmarketing spontaneous reports for a total of 24 patients, all 
from the Netherlands. None of these reports included new or 
unusual findings that would necessitate further labeling changes. 
Of note, there were no reports of agranulocytosis. 

3 • 0 1'0RLD LITBRATORB tJPDATB 

The sponsor's literature update covered the period of 1994 to the 
present. They warranted that their search of the literature 
revealed no findings that would adversely affect the conclusions 
about mirtazapine' s safety. Dr. Mosholder reached a similar 
conclusion. 

4. 0 FORBIGN RBGOLATORY tJPDATB 

To my kno11rledge, Remeron is approved in 12 countries worldwide, 
however, it is still marketed only in the Netherlands. The sponsor 
warranted in the 5-10-96 submission that no negative regulatory 
actions have been taken with regard to Remeron. 

The package inserts from countries where Remeron has been approved 
were reviewed by Dr. Mosholder, and he concluded that no important 
new information regarding the safety of Remeron was revealed. In 
general, our proposed labeling tends to be stronger than that 
approved in foreign countries. 

S. 0 RBQUBSTS POR ADDITIOllAL CLIRICAL TR.IJH8 

S.l Bxploratian for Dose RellpQDlle for Bffectiveneaa 

The sponsor baa 
response study 
asaessmenta. 

agreed to expand their planned phase 4 dose 
focusing on somnolence to include efficacy 

s. 2 Bxploration of Dose RellpQDlle and Time Course far Sedative 
Bffecta of Mirtuapi.De 

The sponsor has proposed a phase 4 study that should adequately 
explore the question of dose reapon9e for somnolence. 

• 
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5.3 Pediatric Depression Studies 

It was mutually agreed that it would not be necessary at this time 
to study mirtazapine in pediatric patients. 

5.4 . Long-Term Effectiveness Studies 

The sponsor has committed to conducting a phase 4 study to 
adequately address the question of long term effectiveness. 

6.0 CHEMISTRY 

In our l-26-96 approvable letter, we noted that methods validation 
had not yet been completed and noted a 24 month limit on the expiry 
date. 

The methods validation has now been successfully completed. 

We have also reached agreement with Organon on the expiration date. 
They must specify 24 months at the present time, however, they may 
automatically extend the date as they accumulate 30-36 month data 
and inform us after the fact. 

7.0 PHARMACOLOGY 

The sponsor has agreed to a classification of mirtazapine as 
pregnancy Category C. 

In our l-26-96 approvable letter, we expressed concern about the 
MT!. in the 18-month mouse carcinogenicity study, and asked for a 
commitment to do a 3-month dietary administration study in phase 4. 
The sponsor has agreed to initially perform a 2-week pilot dietary 
study and discuss the results with us before proceeding with the 
larger 3-month study. The Pharmacology Group considers this an 
acceptable response. 

a.o BIOPBARMACE1JTICS 

In our l-26-96 approvable letter, we had asked for either 
additional in vitro metabolism work or alternatively a more 
complete report on work already accomplished. The Yponaor provided 
a report on work mentioned at the 10-16-96 PDAC ineeting, and we 
have generally agreed that these data adequatel~r address this 
request for in vitro data. However, draft li.lbeling, while 
acknowledging the absence of any in vitro findings suggestive of an 
important inhibitory effect of mirtazapine, also acknowledges the 
lack of in vivo data as a basis for making any definitive 
statements about the risk of inhibitory effects. 

• 

3 

• 
' 



The sponsor .accepted our proposed dissolution method and 
specifications. 

9. 0 LABBI·ING ARD APPROVAi, LB'l"tER 

Labeling 

Organon proposed numerous changes to the labeling for Remeron, many 
of which we found acceptable, while others were the subject of 
debate at our 4-23-96 meeting. I will comment here only on the 
labeling issues that were a matter of particular controversy: 

Black Box for Aqranulocytoeis: 

In our original labeling proposal, we had both bolded and boxed the 
agranulocytosis statement to emphasize the importance of this 
signal. This issue was discussed but left unresolved at our 4-23-
96 labeling meeting with the sponsor. The sponsor argued against 
the need for a box, suggesting that the signal was not strong 
enough to justify a box and furthermore suggested that the box is 
not consistently applied acrosa approved labeling. The sponsor 
also argued for modified langu.age, in particular for the deletion 
of a point estimate and confidence limits for the agranulocytosis 
risk and the addition of the reassuring data from the Netherlands 
postmarketing experience. In his 5-16-96 review, Dr. Mosholder 
argued that the box should remain since this would limit the 
promotion of the drug and therefore limit the possibility of 
physicians overlooking this important concern. 

I am willing to yield on this issue for several reasons. While a 
box may limit to some extent the sponsor's ability to promote a 
product, it isn't clear to what extent such an effect on promotion 
is linked to whether or not physicians will attend to a particular 
risk. In fact I believe that we don't know whether or not a box is 
any more effective than a bolded warning in directing physicians' 
attention to an important concern. Furthermore, I believe the 
sponsor is probably . correct in suggesting that the box is not 
applied in a consistent manner across all drugs. 

What I feel is likely more important than the box is the content of 
the Warning statement . They argued for a weaker statement not 
including an actual risk estimate with confidence limits, and 
alteinatively, proposed including a description of the negative 
postmarketing experience in the Netherlands. Given the fact that 
10~ or less of adverse events are voluntarily reported, the finding 
ot no cases of agranulocytosis among approximately 10,000 exposed 
patients is not inconsistent with the risk estimate of 1 per 10.00. 
Since the sponsor is now willing to accept our stronger language, 
I am comfortable with a bolded warning rather than a boxed and 
bolded warning. 
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Precautions Statement for SOJDDplense: 

In our original labeling proposal, we had included a statement that 
several motor vehicle accidents (MVAs) had been reported ln 
association with mirtazapine use, including two that were 
attributed by either the patient or physician to mirtazapine. The 
sponsor argued that all sedating drugs have this potential, yet are 
not linked specifically in labeling to the possibility of MVAs. We 
subsequently agreed to remove this statement if the remainder of 
the Precautions statement could be balded. The sponsor argued 
against this as well, and submitted data from the Statistical 
Abstracts of the United States, suggesting that the finding of 4 
MVAs among appl:·oximately 3000 patients in the premarketing database 
was not unexpected. While it's difficult to compare the clinical 
trials experience with the r.tatistical Abstracts data, I think it's 
true that we have not appli,<ed the same standard to other NDAs, in 
the sense of looking specifir:ally for MVAs. I am comfortable with 
the language proposed by the sponsor, especially since the 
Information for Patients statement and other sections of labeling 
make it clear that mirtazapine is a very sedating drug. Physicians 
who read the labeling will not miss this point. 

Statement Regarding Increased Clearance in Smokers: 

We had originally proposed a statement under Pharmacokinetics 
suggesting a 30\ decrease in clearance among smokers compared to 
nonsmokers. This statement was based on a meta-analysis done by 
the Biopharmaceutics reviewer. The sponsor expressed concern about 
the relevance of this finding. In looking at the individual data, 
extensive overlap in clearance was apparent between the smokers and 
nonsmokers, despite the mean difference between the groups. That 
finding, along with the fact that individual patients would 
typically be titrated to their best dose, leads me to agree that 
the finding is not of much direct clinical value and I don't object 
to its deletion. 

Characterization of Mirtazapine's Pharmacology: 

There was much discussion of the language in the pharmacodynamics 
section regarding the best way to characterize the pharmacology of 
mirtazapine. In the end, I think the mutually agreed upon language 
fairly describes the pharmacology of this drug without speculating 
about its effects and about which of its effects is critical in 
explaining its apparent antidepressant actions. 

App:roval Letter 

Dr. Mosholder has suggested adding to the approval letter requests 
that the sponsor submit any spontaneous reports of hematologic 
abnormality and any cases of hepatic toxicity as 15 day reports 
rather than in periodic reports to facilitate our efficient 
evaluation of these concerns, and I agree with this proposal. 
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10.0 CORCLUSIOHS AND RBCOMMBRDATIOHS 

I believe that Organon has submitted sufficient data to support the 
conclusion that Mirtazapine is effective and acceptably safe in the 
treatment of depression. I reconanend that we issue the attached 
approval letter with the mutually agreed upon fin~l labeling. 

cc: 
Orig NDA 20-415 
HFD-120 
HFD-120/TLaughren/PLeber/AMosholder/PDavid 
HFD-100/RTemple 

DOC: MEMMRTDP.APl 
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NDA2D-415 

Organon Inc. 
Attention: Albert P. Mayo 
Deputy Director, Regulatory Affairs 
375 Mt. Pleasant Avenue 
Weat Orange, New Jersey 07052 

Dear Mr. Mayo: 

!"' • (.,,1: ..., 1996 LR 

Please refer to your New Drug Application (and your resubmission dated January 26, and receive"' 
on January 30, 1995) submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act 
for Remeron™ (Mirtazapine) 15 and 30 mg tablets. 

We also acknowledge receipt of your additional communications (see ATTACHMENT 1 ). 

We have completed the review of this application as submitted with draft labeling, and it is 
approvable. Before the application may be approved, however, it will be necessary for you to 
respond to the following items: 

CLINICAL 

1. Labeling 

Accompanying this letter (ATTACHMENT 2) is the Agency's proposal for the labeling of 
Remeron™. We believe it ?resents a fair summary of the information available on the 
benefits and risks of mir+.azapine. Please use the proposed text verbatim. 

We have proposed a number of changes to the draft labeling submitted in your August 21, 
1995 labeling amendment. and explanations for these changes are provided in the 
bracketed comments embedded within the proposed text. Division staff would be happy 
to discuss these proposed changes in detail, and we would be happy to meet with you to 
discuss any disagreements you might have with any part of the proposed labeling format 
or content. 

2. Safety URC!ato 

Our assessment of the safety of mirtazapine is based on our review of all safety information 
provided in your original and subsequent submissions, including your safety update (July 
28, 1995 amendment). This original review was based on an integrated database 
comprising studies completed prior to December, 1993, for which no more data will be 
forthcoming, and on any additional serious events reported from a completed European 
study (86017) and from five ongoing foreign studies, with a cutoff date of approximately 
July, 1995. Please provide a final serious events update to include serious adverse events 
up to a more recent cutoff date. 

, 
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In addition, please provide an updated posbnarketing adverse event report from the 
Netherlands and any other countries where RemeronTM is now available. In order to help 
us in interpreting this information, please provide details on the methodology for 
postmarketing suNeillance in those countries for which such reports are available. In 
particular, it would be helpful to know what information is available regarding the numbers 
of patients exposed and the extent of exposure, how this information is determined, what 
mechanism is used for reporting and whether or not follow-up on cases is feasible. 

3. Bogylatory Status Uodate 

Please provide any new information on the regulatory status of mirtazapine worldwide, i.e., 
information available subs!tquent to the regulatory status update provided in your 
September 26, 1995 amendment. 

4. Excloratjon of pose Resoonse fgr Effectjyeness 

While your development program for mirtazapine has identified an effective dose range for 
this drug, it has not adequately addressed dose response Within this range. Consequently, 
we ask that you commit to conductir1g, subsequent to approval as a Phase 4 commitment, 
additional studies to property explore the 15-45 mg range. The Division will be happy to 
collaborate with your clinical and statistical staff in the design of such a program. 

5. EJploratjon of Pose Besoonse and Time Course for Sodatjye Effects gt Mjrtazapine 

One of the more troublesome of tt1fl common adverse events associated with mirtazapine 
use is its somnolent properties. 'Mlat is unknown from the available data is the dose 
dependency for this event and whether or not and to what extent there may be adaptation. 
This is a sufficiently important clinical concern that we ask your commitment to conducting, 
subsequent to approval, a study that provides data pertinent to this issue. It may be 
possible to combine this effort an :I an exploration of dose/response for efficacy into one 
study. Again, t he Division will be l.iappy to collaborate With your clinical and statistical staff 
in the design of such a program. 

6. pedjatric Qepnmjgn Stydjes 

Since it is likely that mirtazapine, once marketed, will be used in children and adolescents 
With depression, we ask that you commit to conducting, subsequent to approval as a Phase 
4 commitment, studies in these populations in order to provide the safety and efficacy data 
needed to support such use. A useful starting point would be to obtain some 
phar.11acokinetic data in depressed children and adolescents. The Division will be happy 
to collaborate with your clinical and statistical staff in your design of such a program. 

7. Lgng-Tean emc;acy Stydits 

Although your NOA for RemeronTM documents the effectiveness of mirtazapine as a 
treatment of acute depressive illness over an inteNal of 6 weeks, it fails to provide 
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neceaaary to sustain its antidepressant effects over the full duration (presumed to be 6 
months to a year) of an acute depreaaive episode. However, because it is widely assumed 
that continued treatment of symptomatically remitted patients reduces their risk of relapse, 
the proposed labeling for Remeron111 recommends that treatment be continued, presumably 
at the same doses as those used to induce remission, for intervals of several months or 
longer following the acute epiaode for which treatment was initiated. These labeling 
recommendations notwithstanding, the conditions of extended use that m.,ldmally decrease 
the risk of relapse are unknown. Accordingly, we ask for your commitment to conduct, 
subsequent to approval as a Phase 4 commitment, a controlled trial to evaluate the 
condltiona affecting mirtazapine's capacity to reduce the risk of relapse in acutely remitted 
patients. Because the methods fOr conducting such a study of the type described are still 
in evolution, the Division will be happy to collaborate with your clinical and statistical staff 
should questions concerning its design and/cir conduct arise. 

PHARMACOLOGY 

1. · Pregnancy Category C 

The segment I and II reproduction studies in rats revealed a decrease in pup survival, and 
also a decrease in pup weights (segment Ill only). In the segment II study (teratology) 
there was an increased incidence of post-implantation loss. Because it cannot be 
determined whether or not these findings were related to effects of the drug on the 
developing fetus in utero or were secondary to postnatal drug effects on tlie dams and/or 
pups, we have labeled Remeron 111 preg11ancy category C. 

2. Mouse carcjnogenjcjty study 

The CDER Carcinogenicity Assel;sment Committee (CAC) voted that a maximum tolerated 
dose (MTD) was not achieved in the 1 a month moua carcinogenicity study, and concluded 
that exposure data are needed before a determination about the adequacy of the study may 
be made. We request. as a Phase 4 commitment, that you agree to conduct a three month 
dietary administration study in mice to address this issue. The study should be designed 
to examine.the plasma AUC's of parent drug and all major metabolites, particularly those 
found in both humans and mice. Doses should include the high dose of 200 mg/kg used 
in the carcinogenicity study and also two or more higher doses, chosen to attempt to 
determine an actual MTO. It is hoped that the information obtained from such a study will 
permit us to make a decision about whether or not the high dose of 200 mg/kg provided 
adequate exposure of drug and metabolites relative to human exposure to consider the 
study valid. It should also provide us with lnfonnatiOn about what fraction of an MTO was 
actually achieved. Depending upon the outcome of that three month study, additional 
Phase 4 studies may be required. Our staff will be happy to 8l8iat you in the design of this 
study if you wish. 
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MANUFACTURING AND CONTROLS 

1. Methods Validation 

Validation of the regulatory methods baa not been completed. At the present time, it is the 
policy of the Center not to withhold approval because the methods are being validated. 
Neverthelesa, we expect your continued cooperation to resolve any problems that may be 
Identified. 

2. Expjratjgn pato 

Please note that, at this time, we a~-e only approving a 24-month expiry date for the drug 
product based on the 18-month stability data which was provided. 

BIOPHARMACEUTICS 

1. Phase 4 Commitments 

We request that you perfonn in vitro enzymatic experiments on mirtazapine with other 
inhibitors or sub&trates of CYP1A2 (e.g., theophylline and fluvoxamine), CYP206 (e.g., 
tricyc!ic antidepressants and sele<.1ive serotonin reuptake inhibitors), and CYP3A (e.g., 
ketoconazo!e and erythromycin), and submit these results to the Agency. It is possible that 
you have already conducted studies that will adequately address these issues, e.g .. some 
pertinent in vitro data were presented in a preliminary manner at the October 1o, 1995 
meeting of the Psycbophannacological Drugs Advisory Committee meeting. However, we 
ask that you submit a more complete report on these studies. 

2. pj1so!utjgn Specification 

We ask that you agree to the following recommendation by the Division of 
Biophannaceutics for a dissolution method and specification for all tablet strengths: 

Apparatus: 
Paddle Speed: 
Medium: 
Specification: 

Additionally, please provide the Agency with a proposed completion elate for all Phase 4 
commitments which you agree to cond11c:tlng. 

Please submit sixteen copies of the printed labeling, ten of which are Individually mounted on heavy 
weight paper or similar material. 
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In addition, please submit three copies of the introdudory promotional material that you propose 
to use fOr this produd. All proposed materials should be submitted in draft or mock-up form, not 
final print. Pleaae submit one copy to this Division and two copies of both the promotional material 
and the package insert directly to: 

Food and DNg Administration 
Division of Drug Marketing, Advertising and Communications, 
HFD-40 
5600 Fishers Lane 
Rockville, Maryland 20857 

Within 1 O days after the date of this letter, you are required to amend the application, notify us of 
your intent to file an amendment, orfOllow one of your other options under 21 CFR 314.110. In the 
absence of such action FDA may take action to withdraw the application. 

Should you have any questions, please contad: 

Paul David, R.Ph. 
Regulatory Management Officer 
Telephone: (301) 594-2m 

The dNg may not be legally marketed until you have been notified in writing that the application 
is approved. 

ATTACHMENTS 

Sincerely yours, 

~~ti~~ 
Robert Temple, M.0. 
Di red or 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 

, 
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ATTACHMENT 1 

NDA21M15 
R8meron,. (Mlrtazaplne) Tablets 

Am1ndm1nts and Correspgndeoce sybmjtttd to NQA sjnct oriqjnal resybmjpjon· 

February 13, 1995 
April 4, 1995 
May 1, 1995 
May 8, 1995(2) 
May25, 1995 
June 29, 1995 
July 20, 1995 
August 8, 1995 
August 28, 1995 
September 13, 1995 
September 28, 1995 
Odober 19, 1995 
November 8, 1995 

February 17, 1995(2) 
April 5, 1995 
May2, 1995 
May 18, 1995 
June 22, 1995 
July 3, 1995 
July 27, 1995 
August 10, 1995 
September 11, 1995 
September 14, 1995 
Odober 5, 1995 
October 30, 1995 

February 27, 1995 
April 19, 1995(2) 
May3, 1995 
May 19, 1995(2) 
June 26, 1995 
July 17, 1995 
July 28, 1995(2) 
August 21, 1995 
September 12, 1995 
September 26, 1995 
Odober 12, 1995 
November 6, 1995(2) 



I>RAPT LABJILIHG PitOPOSAL 

Note: Brackets Cl embedded within the text that follows 
include conunents and eXplanations conceming the propose:! 
draft labeling. For some sections, few changes were proposed, 
while others required extensive modification. This revision 
is based on the version of labeling submitted in the August 
21, 1995 original submission. If you feel that further 
revisions are necessary to this draft, please use this exact 
document as the starting document. Please use the "strikeout' 
font to indicate the material you wish to delete and the 
"redline' font to indicate the material you wish to add. 

DBSCR.I:PTI:ON 

RBMBROB,. 
(mirtazapiDe) Tablet• 

[We have made a slight modification to the first sentence 
of the first paragraph in this section, since it 
suggested that Remeron is a unique antidepressant. 
Rather, we have clarified that the chemical ~tructure is 
unique. We have additionally included a statement 
specifying that Remeron is a racemic mixture.! 

REMERON,. (mirtazapinel is an antidepressant for oral 
administration with a tetracyclic chemical structure unrelated 
to selective serotonin reuptake inhibitors, tricyclics or 
monoamine oxidase inhibitors (MAOI). Mirtazapine belongs to 
the piperazino-azepine group of compounds. It is designated 
l,2,3,4,10,14b-hexahydro-2-methylpyrazino [2,l-al pyrido (2,3-
cl benzazepine and has the empirical formula of C11H19N3 • Its 
molecular weight is 265. 36. The structural formula is the 
following and it is the racemic mixture: 

C Insert structural formula here. l 

Mirtazapine is a white to creamy white crystalline powder 
which is slightly soluble in water. 

REMERoN• is supplied tor oral administration as scored film­
coated tablets containing 15 or 30 mg of mirtazapine. Each 
tablet also contains corn etarch, hydroxypropyl cellulose, 

I -
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magnesium stearate, colloidal silicon dioxide, lactose and 
othe~ inactive ingredients. 

CLDIICAL PBIRMACOLOGY 

PhanaacodyzWaica 

[We have t&Ulde several modifications to this section. 

-Our current approach to this subsection of 
antidepressant labeling is to acknowledge that the 
pharmacological basis for the antidepressant action of 
any of these drugs is not known with any certainty. 
Alternatively, we believe it is most informative to 
neutrally describe the pharmacology of mirtazapine, 
except in those instances when the linkage to clinical 
effects is adequately known, e.g., histamine antagonism 
for sedation and a 1 adrenergic antagonism for orthostatic 
effects. We have also deleted t:he discussion of 
enantiomer specific effects since the data supporting 
those statements are complicated; a much longer 
discussion would be needed to adequately address this 
issue, and there would be no clear clinical x~levance for 
such a discussion. 
-We have deleted the qualifier "initial• to sedative, 
since the somnolent effects of mirtazapine appear to 
persist in many patients. 
-We have added a reference to the a 1 adrenergic 
antagonist effect, as a probable explanation for the 
hypotensive effects observed in phase l studies aud 
dizziness observed in phase 2-3 studies. 
-We have deleted the rpference to anxiolytic effects, 
since mirtazapine has not been developed as an anxiolytic 
and its effects on anxiety symptoms have been addressed 
more appropriately in the Clinical Trials subsection. 
-The references to the absence of anticholinergic side 
effects and cardiovascular effects have been deleted, 
since these issues are more appropriately addressed in 
the Adverse Reactions section. However, in this regard, 
we have noted the moderate antimuscarinic effect of 
Remeron. 
-The reference 
this section, 
dist11rbance in 
appropriately 
subsection. J 

to sleep effects has been deleted from 
since the clinical effects on sleep 

association with depression have been more 
addressed in the Clinical Trials 

2 
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The mechanism of action of REMERoN• (mirtazapinel, as with 
other antidepressants, is unknown. 

Preclinical studies have shown that mirtazapine acts as an 
antagonist at central presynaptic a2 adrenergic inhibitory 
autoreceptors, an action that is postulated to result in an 
increase in central noradrenergic activity. 

Mirtazapine is a potent antagonist of 5-HT2 and 
5-HT1 receptors. 

Mirtazapine is a potent antagonist 
receptors, a property that may explain 
seen in patients receiving this drug. 

of histamine (H1 l 
the sedative effects 

Mirtazapine is a moderate peripheral a 1 adrenergic antagonist, 
a property that may explain orthostatic hypotension and 
dizziness reported in association with its use. 

Mirtazapine is a moderate antagonist at muscarinic receptors. 

PharmacokiDetic• 

[We have made numerous changes in the organization and 
content of this subsection.) 

REMERON,. (mirtazapinel is rapidly and completely absorbed 
following oral administration and has a half-life of about 
20-40 hours. Peak plasma concentrations are reached within 
about 2 hours following an oral dose. The presence of food in 
the stomach has a minimal effect on both the rate and extent 
of absorption and does not require a dosage adjustment. 

Mirtazapine is extensively metabolized by cytochrome P450 
enzymes, primarily 206 and lA2 and to a lesser extent 2C9 and 
3A, and has an absolute bioavailability of about 50%. It is 
eliminated predominantly via urine (75%) with 15% in feces. 
Major pathways of biotransformation are demethylation and 
hydroxylation followed by glucuronide conjugation. Several 
unconjugated metabolites possess pharmaco1ogical activity but 
are present in the plasma at very low levels. The ( - l 
enantiomer has an elimination half-life that is approximately 
twice as long as the (+) enantiomer And therefore achieves 
plasma levels that are about three times as high as that of 
the (+) enantiomer. 
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Plasma levels are linearly related to dose over a dose range 
of l5 to 80 mg. The mean elimination half-life of mirtazapine 
after oral administration ranges from approximately 20-40 
hours across age and gender subgroups, with females of all 
ages exhibiting significantly longer elimination half-lives 
than males (mean half-life of 37 hours for females vs 26 for 
males) . Steady state plasma levels of mirtazapine are 
attained within 5 days, with about 50\ accumulation 
(accumulation ratio• l.S). 

Mirtazapine ie approximately 85\ bound to plasma proteins over 
a concentration range of 0.01 to 10 µg/mL. 

Pgpulatign Suhgro11ps 

Liver Disease Following a single 15 mg oral dose of 
mirtazapine, the oral clearance of mirtazapine was decreased 
by approximately 30\ in hepatically impaired patients compared 
to subjects with normal hepatic function. Caution is 
indicated in administering REMERON,. to patients with 
compromised hepatic function (see Precautions and Dosage and 
Administration) . 

Renal Disease Following a single 15 mg oral dose of 
mirtazapine, patients with moderate [glomerular filtration 
rate (GFRl • 11-3 9 mL/min/l. 73 m2 } and severe {GFR < 10 
mL/min/l.73 m2] renal impairment had reductions in mean oral 
clearance of mirtazapine of about 30\ and 50\, respectively, 
compared to normal subjects. Caution is indicated in 
administering REMERON,. to patients with compromised 1-~nal 

function (see Precautions and Dosage and Administration) . 

Elderly Patients Following oral administration of 
mirtazapine 20 mg/day for 7 days to subjects of varying ages 
(range, 25-74) , oral clearance of mirtazapine was reduced in 
the elderly compared to the younger subjects. The differences 
were most striking in males, with a 40\ lower clearance in 
elderly males compared to younger males, while the clearance 
in elderly females was only 10\ lower compared to younger 
females. Caution is indicated in administering REMERON• to 
elderly patients (see Precautions and Dosage and 
Administration) . 

Smokers - Cigarette smoking increased the mean oral clearance 
of mirtazapine by about 30t. 
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C1~ca1 Trial• Showing Bffectiven••• 

[Consistent with recently 
products, we have added this 
some detail the clinical 
effectiveness claim.] 

approved antidepressant 
subsection to describe in 

trials supporting the 

The efficacy of REMERON,. (mirtazapine) as a treatme•1t for 
depression was established in four placebo-controlled, 6-week 
trials in adult outpatients meeting DSM-III criteria for major 
depression. Patients were titrated with mirtazapine from a 
dose range of 10 mg up to 35 mg/day. Overall, these studies 
demonstrated mirtazapine to be superior to placebo on at least 
three of the following fl>ur measures: 21-Item Hamilton 
Depression Rating Scale (HDRS) total score; HDRS Depressed 
Mood Item; CGI Severity score; and McI:>tgomery and Aaberg 
Depression Rating Scale (MADRS) . Significant differences were 
also found for certain factors of the HDRS (e.g., 
anxiety/somatization factor a.nd sleep disturbance factor) . 
The mean mirtazapine dose for patients who completed these 
four studies ranged from 21 tc 32 mg/day. A fifth study of 
similar design utilized a high.~r dose (up to 50 mg) per day 
and also showed effectiveness. 

Examination of age and gender subsets of the population did 
not reveal any differential responsiveness on the basis of 
these subgroupings. 

INDICATIONS AND USAGE 

[We have made a number of modl.fications to t:his section: 
-We have changed the language for the claim to that 
currently used for antideprest1ants. 
-We have added a reference to the Clinical Pharmacology 
subsection for details regarding the clinical trials 
supporting the claim. 
-While DSMIII criteria wereo: us1!d in the conduct of your 
trials, we nevertheless think it would be appropriate to 
use the currently accepted definition of major 
depression, i.e., DSMIV. 
-We have deleted the statement regar~ing anxiety 
reduction, since the effect on anxiety associated with 
depression has been more appropriately addressed in the 
Clinical Trials subsection. 
-We have added a statement acknowledging that mirtazapine 
has not been adequately studied in depressed inpatients. 

s 
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-Finally, since we disagree that you have provided 
· _adequate data pertinent to the question of long-term 

efficacy, we have adde1':i a statement noting that 
mirtazapine has not been adequately studied with regard 
to long-term efficacy or relapse prevention. 

REMERON• (mirtazapine) Tablets are indicated for the treatment 
of depression. 

The efficacy of REMERoN• in the treatment of depression was 
established in six week controlled trials of outpatients whose 
diagnoses corresponded most closely to the Diagnostic and 
Statistical Manual of Mental Disorders - 3rd edition (DSM-III) 
category of major depressive disorder (see CLINICAL 
PHARMACOLOGY) . 

A major depressive episode (DSM-IV) implies a prominent and 
relatively persistent (nearly every day for at least 2 weeks) 
depressed or dysphoric mood that usually interferes with daily 
functioning, and includes at least five of the following nine 
symptoms: depressed mood, loss of intP.rest in usual 
activities, significant change in weight and/or appetite, 
insomnia or hypersomnia, psychomotor agitation or retardation, 
increased fatigue, feelings of guilt or worthlessness, slowed 
thinking or impaired concentration, a suicide attempt or 
suicidal ideation. 

The antidepressant effectiveness of REMERoN• (mirtazapine) in 
hospitalized depressed patients has not been adequately 
studied. 

The effectiveness of REMERON• in long-term use, that is, for 
more than 6 weeks, has not been systematically evaluated in 
controlled trials. Therefore, the physician who elects to use 
REMERON• for extended periods should periodically evaluate the 
long-term usefulness of the drug for the individual patient. 

CONTRAINDICATIO!fS 

REMERON• (mirtazapine) Tablets are contraindicated in patients 
with a known hypersensitivity to mirtazapine. 

6 



Agranu1ocyto•i• 

[We believe a rate of about o.1t agranulocytosis requires 
a bolded '. ~xed warning to emphasize the importance of 
this signal. Additionally, we have modified this 
statement by deleting the reference to the imipramine 
case. There are not adequate data in your database to 
make comparisons between mirtazapine and other 
antidepressants with regard to incidence of severe 
neutropenia and agranulocytosis. Rather, the point of 
this warning is to alert clinicians to the possibility of 
these serious events occurring in association with the 
use of mirta~apine. We have also added more details 
regarding mirtazapine to more fully describe the observed 
findings.] 

In premarketing clinical trial•, two (one with 
Sj&gren'• Syndrome) out of 2,796 patients treated with 
REMBRON.. (mirtazapine) Tablets developed 
agranulocytoais [absolute neutrophil count (ANC) < 
500/mm.3 with associated sign• and aymptoma, e.g., 
fever, infection, etc.] and a third patient developed 
severe neutropenia [ANC < 500/mm3 without any associated 
symptOJ118]. Por these three patients, onset of severe 
neutropenia wa• detected on day• 9, 17, and 61 of 
treatment, respectively. All three patient• recovered 
after Remeron waa stopped, These three ca••• yield a 
crude incidence of severe neutropenia (with or without 
as•ociated infection) of approxim•tely 1.1 pe~ thousand 
patients exposed, with a very wide 95' confidence 
interval, i.e., 2.2 caa•• per 10,000 to 3.1 caa•• per 
1000. If a patient develop• a sore throat, fever, 
•tomatiti• or other •igna of infection, along with a 
low WBC count, treatment with JUDIBRON .. •hould be 
discontinued and the patient abould be clo•ely 
monitored. 

MAO I"nbihitor• 

[We have made a minor editorial change to this 
statement, and we have added examples of the actual 
findings reported for other antidepressants. In keeping 
with recent labeling practice regarding this warning, we 
have added bold print for emphasis.] 
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In patient• receiving other aitidepre••amt• in combination 
with a mmioamine oxJ.da•e inhibitor (JIAOJ:) and in patient• who 
bave ·recently di•cont:inued an antidepre••ant drug and then are 
•tarted on an MAOI, there bave been report• of aeriou•, and 
aometimea fatal, reaction•, e.g., including nauaea, vomiting, 
flu•hing, dissineaa, tremor, :myoclonua, rigidity, diaphoreais, 
hyperthenaia, autonomic instability with rapid fluctuation• of 
vital aigu•, aeisure•, and Jllmltal •tatua change• ranging from 
agitation to coma. Although there are no hn••n data pertinent 
to auch an interaction with RBMBROH•, it i• recommended that 
RBMBROH,. Dot be used in combination with an MAOI, or within 14 
day• of initiating or di•con.tinuing therapy with an MAOI. 

PRBCAOTIOHS 

General 

Spmpplence 
[We have modified this statement: 
-We have added data for the control groups for 
comparison. 
-We have added data on dropouts for somnolence. 
-We have noted the occurrence of motor vehicle accidents 
attributed to Remeron, since this may be a measure of the 
severity of this adverse event in some patients. 
-We don't believe that adequate data pertinent to the 
question of tolerance have been collected, consequently, 
we have simply noted that fact.] 

In U.S. controlled studies, somnolence was reported in 56% of 
patients treated with REMERON,. (mirtazapine), compared to 18% 
for placebo and 60% for amitriptyline. In a pooled analysis 
of all premar.keting us studies, somnolence resulted in 
discontinuation for 10.8% of Remeron treated patients, 
compared to 2.5% for placebo. several patients treated with 
Remeron experienced motor vehicle accidents, which in two 
cases were attributed to the severe somnolent effects of 
Remeron. It is unclear whether or not tolerance develops to 
the somnolent effects of Remeron. Because of Remeron' s 
potentially significant effects on impairment of performance, 
patients should be cautioned. about engaging in activities 
requiring alertness until they have been able to assess the 
drug's effect on their own psychomotor performance (see 
Information for Patients) . 

•• 
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Qiizineea 

[We have modified this statement: 
-We have added data for the control groups for 
comparison. 
-We don't believe that adequate data pertinent to the 
question of tolerance have been collected, consequently, 
we have simply noted that fact.] 
-We believe thei. ~ is a link between the orthostatic 
hypotension observed in ph 1 studies and the dizziness 
observed in ph 2-3 studies that needs to be acknowledged 
here. Consequently, we have noted this likely 
connection, and cautioned about the use of Remeron in 
patients likely to be vulnerable to adverse effects of 
lowered blood pressure.] 

In U.S. controlled. studies, dizziness was reported in 7\- of 
patients treated with REMERON"' (mirtazapine), compared to 3\­
for placebo and 14!k for amitriptyline. It is unclear whether 
or not tolerance develops to the ··dizziness observed in 
association with the use of Remeron. While the orthostatic 
hypotension obse:i:ved in early clinical pharmacology trials 
with Remeron was not frequently observed in later clinical 
trials, the dizziness observed in association with mirtazapine 
use in these later trials was likely a manifestation of the 
same pharmacological basis for the orthostatic hypotension, 
i.e. , probably cx1 antagonism. Thus, the prescriber should be 
aware that there is some risk of postural hypotension in 
association with mirtazapine use. REMERON"' should be used 
with caution in patients with known cardiovascular or 
cerebrovascular disease that could be exacerbated by 
hypotension (history of myocardial infarction, angina, or 
ischemic stroke} and conditions that would predispose patients 
to hypotension (dehydration, hypovolemia, and treatment with 
antihypertensive medication) . 

Increaaed Appetite/Weight Gain 

[[We have modified this statement: 
-We have replaced the data provided in your draft of 
labeling with data that we feel are more pertinent, 
including the proportions of patients dropping out for 
weight gain. 
-we have added data for the control groups for 
comparison. ] 

In US controlled studies, appetite increase was reported in 
17\- of patients treated with REMERON"' (mirtazapine), compared 
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to 2\ for placebo and 6\ for amitriptyline. In these same 
trials, weight gain of 2 7\ of body weight was reported in 
7.5\ of patients treated with mirtazapine, compared to O\ for 
placebo and 5.9\ for amitriptyline. In a pooled analysis of 
premarketing US studies, weight gain resulted in 
discontinuation for 8 .2\ of mirtazapine treated patients, 
compared to 0.3\ for placebo. 

Chglestergl/Triglycerjdes 

[We have modified this statement: 
-We have replaced data suggested in your proposed 
labeling with data we feel are more pertinent. 
-We have added data for the control groups fer 
comparison. 
-We have also added definitions of what is meant by 
clinically significant.] 

In U.S. controlled studies, nonfasting cholesterol increases 
to ~ 20\ above the upper limits of normal were observed in 15\ 
of patients treated with REMERON"' (mirtazapinel , compared to 
7\ for placebo and 8\ for amitriptyline. In these same 
studies, nonfasting triglyceride increases to 2 500 mg/dL were 
observed in 6\ of patients treated with mirtazapine, compared 
to 3\ for placebo and 3\ for amitriptyline. 

Transaminase Eleyatigpe 

[We have slightly modified this statement.) 

Clinically significant ALT (SGPT) elevations (2 3 times the 
upper limit of the normal range) were observed in 2., ~ (8/424) 
of patients exposed to Remeron in a pool of short-term US 
controlled trials, compared to 0.3\ (1/328) of placebo 
patients and 2.0t (3/181) of amitriptyline patients. Most of 
these patients with ALT increases did not develop signs or 
symptoms associated with compromised liver function. While 
some patients were discontinued for the ALT increases, in 
other cases, the enzyme levels returned to normal despite 
continued REMERON"' {mirtazapine) treatment. Mirtazapine 
should be used with caution in patients with impaired hepatic 
function {see Pharmacokinetics section of Clinical 
Pharmacology, and Dosage and Administration). 

Mania/hypomania occurred in approximately 0.2\ (3/1,299 
patients) of REMERON"' {mirtazapinel treated patients in U.S. 
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studies. Although the incidence of mania/hypomania was very 
low during treatment with mirtazapine, it should be used 
carefully in patients with a history of rnania/hypomania. 

Seizure a 

·In pre-marketing clinical trials only one seizure was reported 
among the 2,796 U.S. and non-u.s. patients treated with 
REMERON• (mirtazapine) . However, no controlled studies have 
been carried out in patients with a history of seizures. 
Therefore, care should be exercised when mirtazapine is used 
in these patients. 

Suicide 

Suicidal ideation is inherent in depression and may persist 
until significant remission occurs. As with any patient 
receiving antidepressants, high-risk patients should be 
closely supervised during initial drug therapy. 
Prescriptions of REMERoN• (mirtazapinel should be written for 
the smallest quantity consistent with good patient management, 
in order to reduce the risk of overdose. 

Yee in patients with CQPtQmitant illness 

[We have modified the statements regarding orthostatic 
hypotension, in keeping with the earlier modifications 
regarding the statement on dizziness. We have also 
modified the paragraph regarding patients with renal or 
hepatic impairment.] 

Clinical experience with REMERON• (mirtazapine) in patients 
with concomitant systemic illness is limited. Accordingly, 
care is advisable in prescribing mirtazapine for patients with 
diseases or conditions thfit affect metabolism or hemodynamic 
responses. 

Mirtazapine has not been systematically evaluated or used to 
any appreciable extent in patients with a recent history of 
myocardial infarction or other significant heart disease. 
Mirtazapine was not associated with clinically significant ECG 
abnormalities in U.S. and non-u.s. placebo controlled trials. 
Mirtazapine was associated with significant orthostatic 
hypotension in early clinical pharmacology trials. While 
postural blood pressure changee; were not noted in later 
clinical trials, dizziness was observed in these trials, and 
was likely a manifestation of the same pathophysiological 
process. Consequently, caution is recommended in treating 
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patients who are vulnerable to changes in blood pressure (see 
Dizziness above) . 

Mirtazapine clearance is decreased in patients with moderate 
(glomerular filtration rate (GFR) • ll-39 mL/min/l.73 m2J and 
severe [GFR < 10 mL/min/l.73 m2] renal impairment, and also in 
patients with hepatic impairment (See Pharmacokinetic 
SubP.ection of CLINICAL PHARMACOLOGY) . Caution is indicated in 
~::.ministering REMERON,. to such patients (see DOSAGE AND 
ADMINISTRATION) . 

Information for patient• 

rwe have made several modifications to this section: 
-We have strengthened the statement regarding psychomotor 
impairment given the significant occurrence of somnolence 
in association with the use of Remeron. 
-We have slightly modified the alcohol statement. 
-Given the potential seriousness of agranulocytosis, 
should it occur, we have added a statement advising 
physicians to warn patients of this risk.] 

Physicians are advised to discuss the following issues with 
patients for whom they prescribe REMERON•: 

Ag-ranulocytosis 

Patients who are to receive REMERoN• (mirtazapine) should be 
warned about the risk of developing agranulocytosis. 
Patients should be advised to report immediately the 
appearance of lethargy, weakness, fever, sore throat, malaise, 
mucous membrane ulceration or other possible signs of 
infection. Particular attention should be paid to any flu­
like complaints· or other symptoms that might suggest 
infection. 

Interference with Cg~itiye and Mgtgr Perfgrsnnnce 

REMERON• (mirtaza~inel may impair judgement, thinking, and, 
particularly, motor skills, because of its prominent sedative 
effect. The drowsiness associated with mirtazapine use may 
impair a patient's ability to drive, use machines or perform 
tasks that require alertness. Thus, patients should be 
cautioned about engaging in hazardous activities until they 
are reasonably certain that Remeron therapy does not adversely 
affect their ability to engage in such activities. 

12 



Cpmpleting epuree gf Ther•i:w 

While patients may notice improvement with REMERoN• 
(mirtazapine) therapy in 1 to 4 weeks, they should be advised 
to continue therapy as directed. 

Concgmitant medication 

Patients should be advised to inform their physician if they 
are taking, or intend to take, any prescription or over-the­
counter drugs since there is a potential for REMERoN• 
(mirtazapinel to interact with other drugs. 

Alcghgl 

The impairment of cognitive and motor skills produced by 
REMERON,. (mirtazapine) has been shown to be additive with 
those produced by alcohol. Accordingly, patients should be 
advised to avoid alcohol while taking mirtazapine. 

Pregnancy 

Patients should be advised to notify their physician if they 
become pregnant or intend 'CO become pregnant during REMERoN• 
(mirtazapine) therapy. 

Nursing 

Patients should be advised to notify their physician if they 
are breast-feeding an infant. 

Laboratory teata 

There are no routine. laboratory tests recommended. 

Drug :Interaction. 

[We have made substantial changes to this subsection, 
particularly in the paragraph regarding P450 enzymes. We 
ask that you submit the data pertinent to the inhibitory 
potential of mirtazapine, i.e., a more complete report on 
the data presented at the 10-16-95 PDAC meeting. Once we 
have had an opportunity to review these data, they may 
serve as a basis for a more definitive statement 
regarding this issue.] 

As with other drugs, the potential for intera4~tion by a 
variety of mechanisms (e.g., pharmacodynamic, pharmacokinP-tic 

ll 



inhibition or enhancement, etc.) is a possibility (See 
CLINICAL PHARMACOLOGY) . 

pp1g1 Affecting Hepatic Metahgljgm 

The metabolism and pharmacokinetics of REMERoN• (mirtazapine) 
may be affected by the induction or inhibition of drug­
meta.bolizing enzymes. 

Drugs that are Metabolized by ind/gr Inhibit CVtochrgme P450 
Enzymes 

Many drugs are metabolized by and/or inhibit various 
cytochrome P450 enzymes, e.g., 206, 1A2, 3A4, etc. 
Preliminary in vitro studies have shown that REMERoN• 
(mirtazapine) is a substrate for several of these enzymes, 
including primarily 206 and 1A2, and to a much lesser extent, 
2C9 and 3A4. It is not known, however, whether or not 
mirtazapine is a substantial inhibitor of any of these 
enzymes. Concomitant use of mirtazapine with most other drugs 
metabolized by cytochrome P450 enzymes has not been formally 
studied. Therefore, coadministration of mirtazapine with 
other drugs that are metabolized by these enzymes should be 
considered with care. 

Alcgh?l 

Concomitant administration of alcohol (equivalent to 60 g) had 
a minimal effect on plasma levels of REMERoN• (15 mg) in 6 
healthy male subjects. However, the impairment of cognitive 
and motor skills produced by REMERON,. were 1111:'.own to be 
additive with those produced by alcohol. Accordingly, 
patients should be advised to avoid alcohol while taking 
REMERON ... 

Concomitant administration of diazepam (15 mg) had a minimal 
effect on plasma levels of mirtazapine (15 mg) in 12 healthy 
subjects . However, the impairment of motor skills produced by 
REMERON• has been shown to be additive with those caused by 
diazepam. Accordingly, patients should be advised to avoid 
diazepam and other similar drugs while taking REMERON•. 
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[We have made several modifications in this subsection. 
Exposure is expressed in mg/ma rather than mg/kg. We 
have provided a more detailed description of the tumors 
observed in the mouse and rat studies. While we agree 
that the mechanism for tumor increase is likely non-

. genotoxic, we feel a more circumspect statement regarding 
mechanism is appropriate. Finally, we have noted that 
the mouse study may not have been adequate from the 
standpoint of MTD.] 

Carcinogenicity studies were conducted with REMERON,. 
(mirtazapine) given in the diet at doses of 2, 20, and 200 
mg/kg/day to mice and 2, 20, and 60 mg/kg/day to rats. The 
highest doses used are approximately 20 and 12 times the 
maximum recow.mended human dose (MRHD)of 45 mg/day on a mg/ma 
basis in mice and rats, respectively. There was an increased 
incidence of hepatocellular adenoma and carcinoma in male mice 
at the high dose. In rats, there was an increase in 
hepatocellular adenoma in females at the mid and high doses 
and in hepatocellular tumors and thyroid follicular 
adenoma/cystadenoma and carcinoma in males at the high dose. 
The data suggest that the above effects could possibly be 
mediated by non-genotoxic mechanisms, the relevance of which 
to humans is not known. 

The doses used in the mouse study may not have been high 
enough to fully characterize the carcinogenic potential of 
REMERON•. 

Mutagenesis 

[We have slightly modified the mutagenicity statement.] 

REMERON,. was not mutagenic in the following: an Ames test and 
an in yitro assay in Chinese hamster V 79 cells. It was not 
cla3togenic in an in yitro sister chromatid exchange assay in 
cultured rabbit lymphocytes or in an in yiyp rat micronucleus 
test. It was not genotoxic in an in yitrp unscheduled DNA 
synthesis assay in HeLa cells. 

Impaipncpt gf Fertility 

[We have rewritten the fertility statement.} 

In a fertility st.udy in rats, Remeron• was given at doses up 
to 20 times the maximum recommended human doae (MRHD) on a 
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mg/!l~a basis. Mating and conception w>'!re not affected by the 
drug, but estrous cycling was disrupted at doses that were 3 
or moi·e times the MRHD and pre-implantation losses occurred at 
20 times the MRHD. 

Pregnancy 

. [We have changed the pregnancy category to C based on 
increases in pup mortality and decreases in pup birth 
weights. See Approvable letter.] 

Teratogenic Effectw - Pre~nnc.y category c 

Reproduction studies in pregnant rats and rabbits at doses up 
to 20 and 17 times the maximum recommended human dose (MRHD) 
on a mg/m2 basis, respectively, have revealed no evidence of 
teratogenic effects. Howev~r, in rats, there was an increase 
in post-implantation losses in dams treated with Remeron• 
(mirtazapine) . There was an increase in pup deaths during the 
first 3 days of lactation and a decrease in pup birth weights. 
The cause of these deaths is not known. These effects 
occurred at doses that were 20 times the MRHD, but not at 3 
times the MRHD, on a mg/m2 basis. There are no adequate and 
well controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human 
response, this drug should be used during pregnancy only if 
clearly needed. 

Nursing Mothers 

It is not known whether mirtazapine is excreted in human milk. 
Because many drugs are excreted in human milk, caution should 
be exercised when REMERoN• (mirtazapinel Tablets are 
administered to :P.ursing women. 

Pediatric Use 

Safety and effectiveness in children have not been 
established. 

Geriatric Use 

[We modified this statement to reflect the actual 
exposure in this age group.] 

Approximately 190 elderly individuals (~ 65 years of age) 
participated in clinical studies with Remeron. No unusual 
adverse age-related phenomena were identified in this group. 
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Pharmacokinetic studies revealed a decreased clearance in the 
elderly. Caution is indicated in administering Remeron to 
elderly patients (see Clinical Pharmacology and Dosage and 
Administration) . 

.&DVBRSB R&ACTIONS 

Aasoaiated with diacontinuaticm of treatment 

(We modified this subsection by focusing on different 
study pools than those in your proposed labeling and by 
including data for the placebo group.] 

Approximately 28 percent of the 1299 patients who received 
Remeron in US premarketing clinical trials discontinued 
treatment due to an adverse experience For short-term US 
placebo controlled trial,· the most common events (2lt) 
associated with discontinuation and considered to be drug 
related (i.e., those events associated with dropout at a rate 
at least twice that of placebo) included: 

Common Adverse Events Associated with Discontinuatio~ of 
Treatment in 6-Week US Remeron Trials 

Adverse Percentage of Patients Discontinuing 
Event with Adverse Event 

Remeron Placebo 
(n-453) (n•361) 

Somnolence 10.4\ 2.2\ 

Nausea l.St Ot 

Commonly Observed Adverse Bvent• in us Controlled Clinical 
Trial• 

(We modified this subsection by providing incidence data 
for both Remeron and placebo.] 

The most conunonly observed adverse events associated with the 
use of REMERON* (incidence of St or greater) and not observed 
at an equivalent incidence among placebo-treated patients· 
(Remeron incidence at least twice that for placebo) were: 
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Common Treatment-Emergent Adverse Events Associated ·~ith 
the Use of Remero:n in 6-Week US 'l'r;lals --

Percl!ntage of Patients Reporting 
Adverse Adverse Event 

Event ---
Remeron Placebo 
(n•453l (nrs361) 

Somnolence 54\' :LS\ 

Increased Appetite 17\ 2t -
Weight Gain 12\' :?t 

Dizziness 7\' J\ 

Adver•• Bventa Occurring at an Incidence of 1\ or More Among 
RJ'MBRON* Treated Patient• 

[We modified slightly the first paragraph in the 
introduction to the table that follows. In addition, we 
ask that you make several modifications to Table 2: 
-The purpose of the table that follows is to illustrate 
the adverse events profile of Remeron in comparison to 
placebo, not in comparison to other active drugs. The 
latter comparison is more difficult and raises questions 
about the adequacy of the trials for such a comparison. 
Consequently, we ask that you delete the amitriptyline 
and trazodone columns from this table. 
-Please delete the incidence data for body systems. 
These data are difficult to interpret and of little 
clinical use. 
-Please delete the N's from the incidence cells; 
percentage by itself provides sufficient information, 
since the overall N's are provided above. 
-Please round the percentages to the nearest integer. 
-Please remove to a footnote those adverse events for 
which the incidence on placebo is as great as, or greater 
than, the incidence on Remeron. 
-Within each body system category, please order the 
adverse events on the basis of incidence. 
•Hemic and Lymphatic System should be deleted if there 
are no events occurring at an incidence of at least 1\ 
for Remeron. ] 
-Similarly, the miscellaneous category should be deleted. 

The table that follows enumerates adverse events that occurred 
at an incidence of 1\ or more, and were more frequent than in 
the placebo group, among Remeron-treated patients who 
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participated in seven, 6-week, placebo-controlled us studies 
in which patients were dosed with Remeron in a range of 5-35 
mg/day. This table shows the percentage of patients in each 
group who had at least one episode of an event at some time 
during their treatment. Reported adverse events were 
classified using a standard COST.ART-based dictionary 
terminology. 

The prescriber should be aware that these figures cannot be 
used to predict the incidence of side efft~cts in the course of 
usu~l medical practice where patient characteristics and other 
factors differ from those which prevailed in the clinical 
trials. Similarly, the cited frequencies cannot be compared 
with figures obtained from other i.nvest.igations involving 
different treatments, uses and investigators. The cited 
figures, however, do provide the prescribing physician with 
some basis for estimating the relative contribution of drug 
and non-drug factors to the side effect incidence rate in the 
population studied. 

TABLE2 
INCIDENCE OF ADVERSE CLINICAL EXPERIENCES (:tl'Jo) 

IN SHORT-TERM U.S. CONTROLLED STUDIES 

Body System Org3770 Placebo Amilriptyline Trazodone 
Adverse Clinical Experience (N-4S3) (N•361) (N•l93) (N-49) 

Body as a Whole 117 (2S.8%) 98 (27.1%) SB (30.1%) 2S (SUI%) 

Asthenia 34 ( 7.S%) 17 ( 4.7%) 21 (10.9%) 6 (12.2%) 

Infection 6 ( 1.3%) 8 ( 2.2%) 2 ( 1.0%) 2(4.1%) 

Pain 6 ( 1.3%) 6( L7%) I ( O.S%) 2 ( 4.1%) 

Flu Syndrome 22( 4.9%) . 9( J..S%) 8 (-4.1%) s (10.2%) 

Headache SO (I UWo) S1 (15.8%) 30 (IS.S%) 10 (20.4%) 

Chest Pain s ( l.1'11) 4 ( 1.1%) I (0.S%) 2 ( 4.1%) 

Back Pain 9 ( 2.0%) 3 (0.8%) I ( O.S%) 3(6.1%) 

Cardiovascular System 26( S.7%) 24 ( 6.6%) 32 (16.6%) 14 (28.6%) 

Paloitation 9(2.0%) 8 ( 2.2%) 7 '( 3.6%) 6(12.2%) 

Tachycardia s ( 1.1%) 4 ( 1.1%) II ( S.7%) 6 (12.2%) 

Postural HYPOtension s ( 1.1%) 2(0.6%) to ( S.2%) I ( 2.0'-') 

Digestive System 207 (4.S.7%) 108 (29.9%) 16.S (8S . .S%) JS (71.4%) 

Increased An,...tite 76 (16.8%) 7 ( 1.9%) 1:z c 6.2%) 3(6.1%) 

Dys..-.ia 13 (2.9%) 9(2 . .5%) 4D(20.7%) 6 (12.2%) 

Flatulence 6( 1.3%) 4 ( 1.1%) :1 ( 1.6%) s (10.2%) 

Nausea 19 ( 4.2%) 19 ( .S.3%) 9(4.7%) 7(14.3%) 

Dry Mouth I 12 (24.7%) 54 (IS.0%) 156 (80.8%) 30 (61.2%) 

Constipation .57 (12.6%) 24 ( 6.6%) S0(2S.9%) 12 (24 . .S'1o) 

Diarrhea 11l2.4%\ 16 ( 4.4%) 3 ( 1.6%) 7 l14.3%l 
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TABLE2 
INCIDENCE OF ADVERSE CLINICAL EXPERIENCFS (:tl 'It) 

IN SHORT-TERM U.S. CONTROLLED snJDIES 

Body System Org3770 Placebo Amilriptyline 
Adverse Clinical - eni:e (N-453) (N-361) (N-193) 

Hemic and Lymphatic System s ( 1.1%) 2 (0.6%) 0 

Metabolic and Nutritional Disonlm 71 (IS.7%) 13 ( 3.6%) 16 ( 8.3%) 

· Edema 6 ( 1.3%) 1 (0.3%) 3 ( 1.6%) 

Peripheral Edema II (2.4%) 4 ( 1.1%) 2( 1.0%) 

Weil!bt Gain S4(I1.9%) 6 ( 1.7%) 13 ( 6.7%) 

Musculoskeletal System IS ( 3.3%) 11 ( 3.0%) 6 O.lo/t) 

Myalitia 9 ( 2.0%) 3 ( 011"{.) 4 (2.1%) 

Nervous System 238 {6J.6%) 117 (32.4%) IS.C:(79.8%) 

Libido Decreased 6 ( 1.3%) 4 ( 1.1%) 6(3.1%) 

Confusion 9 ( 2.IWt) I ( 0.3%) 12 ( 6.2%) 

Dizziness 33 ( 7.3%) 12 ( 3.3%) 27 (14.00/o) 

Abnonn:.i Dreams 19 ( 4.2%) s ( 1.4%) 3 ( 1.6%) 

Hypenonia 6 ( l.3o/o) 4 ( 1.1%) 0 

Insomnia 17 ( 3.8%) 21 ( S.8%) 2 ( 1.0%) 

Nervousness 20 ( 4.4%) IS ( 4.2%) 20(10.4%) 

Somnoleni:e 243 (53.6%) 6S (18.00/o) I IS (S9.6%) 

Thinking Abnorr .al I~ ( 3.3%) 4 ( 1.1%) 8 ( 4.1%) 

Tremor 7 ( l.S%) 2 (0.6%) 22 (11.4%) 

Respiratory System 26 ( S.7%) "l I ( S.8%) 14 ( 7.3%) 

Dyspnea s ( 1.1%) I ( 0.3%) 3 ( 1.6%) 

Rhinitis 6 ( 1.3%) s ( 1.4%) 4 (2.1%) 

Pharynititis 8 ( 1.8%) 6 ( 1.7%) 5(2.6%) 

Skin and Appendages 18 ( 4.0%) 23 (6.4%) 18 (9.3%) 

Sweatmg s ( 1.1%) 3 ( 0.8%) 6(3.1%) 

Special Senses 33 ( 7.3%) 22 ( 6.1%) 49(2S.4%) 

Amblyopia 11 ( 2.4%) 6 ( 1.7%) 29(1S.0%) 

Tinnitus 6 ( 1.3%) 3 (0.8%) 4(2.1%) 

Taste Pervmion 6 ( 1.3%) 3 (0.8%) 14 ( 7.3%) 

Urogenital Svcmn 2S ( S.5%) 19( 5.3%) 13 (ll.9%) 

Urinary Freouency 8 ( 1.8%) s ( 1.4%) 1 ( O.S%) 

Miscellaneous 4 (0.9%) 8 ( 2.2%) 3 ( 1.6%) 

Trazodone 
(N-49) 

0 

8 (16.3%) 

2 ( 4.1%) 

I (2.00/oL 

::? { 4.1%) 

6 (12.2%) 

0 

36 (73.5%) 

2 ( 4.1%) 

2 ( 4.1%) 

13 (26.S%) 

3 ( 6.1%) 

I ( 2.0%) 

0 

9 (18.4%) 

27 (SS.1%) 

4( 8.2%) 

3 ( 6.1%) 

10 (20.4%) 

2 ( 4.1%) 

s (10.2%) 

2 { 4.1%) 

6 (12.2%) 

0 

19 (38.8%) 

s (10.2%) 

I (2.0%) 

3(6.1%) 

6(12.2%) 

2 ( 4.1%) 

I (2.0%) 

{We have deleted the statement regarding adverse events 
in the non-US database, since these data are not 
interpretable as presented and the statement is 
confusing. We feel the US data adequately characterize 
the adverse event profile for Remeron.1 

[We have deleted the subsection on dose dependency and 
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adaptati~<l. There is insufficient data upon which to 
base a conclusion regarding whether or not there is dose 
dependency. Regarding adaptation, we also feel there is 
insufficient data upon which to conclude that adaptation 
occurs.] 

[We have deleted the subsection on anticholinergic 
syndrome. This is not a well defined concept. From the 
previous table, clinicians can assess for themselves the 
extent to which symptoms of relevance to this concept 
occur for Remeron relative to placebo.] 

ECG Cluulgea 

In an analysis of ECGs obtained in U.S. placebo-controlled 
clinical trials, REMERON• and placebo-treated patients had a 
similar incidence of abnormal changes from baseline at 6-8 
weeks of approximately 3%. The abnormalities were generally 
not considered clinically significant. 

Other Adverse Bventa Observed During the Premarketing 
Evaluation of REMBRON• 

[We have made several modifications in the introductory 
comments for this subsection. In addition, we have 
deleted several terms from the list, for various reasons, 
including: 
(ll nausea, vomiting, and diarrhea, since these appear in 
the 1% table; 
(2) immune system disorder, vascular disorder, 
electrocardiogram abnormality, coronary artery disorder, 
cardiovascular disorder, cerebrovascular disorder, tooth 
disorder, gastrointestinal disorder, rectal disorder, 
stools abnormal, thyroid disorder, erythrocyte 
abnormality, electrolyte abnormality, joint disorder, 
bone disorder, speech disorder, personality disorder, CNS 
stimulation, sleep disorder, paralysis, respiratory 
disorder, voice alteration, nasal disorder, lung 
disorder, pleural disorder, skin disorder, hair disorder, 
eye disorder, abnormal vision, ear dis~rder, menstrual 
disorder, urination impaired, penis disorder, testis 
disorder, kidney function abnormal, urinary tract 
disorder, urine abnormality, prostatic disorder, allergic 
reaction, cyst, arrhythmia, and hemorrhage, since these 
terms are too vague or general to be informative; and 
(3) neoplasm, intentional overdose, carcinoma, hernia, 
vascular anomaly, periodontal abscess, gingivitis, tooth 
discoloration, bone neoplasm, furunculosis, fibrocystic 
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breast, pallor, and varicose vein, sinc1a these events 
seem unlikely to be drug related.] 

·-For those terms deleted because they are too vague or 
general, we ask that you replace them with more 
informative terms, if possible. 

In addition, we ask that you consider using a different 
rule for including nonserious events in this list. we 
suggest that such events be included only if reported by 
at least 2 patients. If you adopt this rule, please 
modify the introductory comments to reflect this change.] 

During its premarketing assessment, multiple doses of REMERONm 
(mirtazapine) were administered to 2796 patients in clinical 
studies. The conditions and duration of exposure to 
mirtazapine varied greatly, and included (in overlapping 
categories) open and double-blind studies, uncontrolled and 
controlled studies, inpatient and outpatient studies, fixed 
dose and titration studies. Untoward events associated with 
this exposure were recorded by clinical investigators using 
terminology of their own choosing. Consequently, it is not 
possible to provide a meaningful estimate of the proportion of 
individuals experiencing adverse events without first grouping 
similar types of untoward events into a smaller number of 
standardized event categories. 

In the tabulations that follow, reported adverse events were 
classified using a standard COSTART-based dictionary 
terminology. The frequencies presented, therefore, represent 
the proportion of the 2796 patients exposed to multiple doses 
of Remeron who experienced an event of the type cited on at 
l~ast one occasion while receiving Remeron. All reported 
events are included except those already listed in the 
previous table, · those adverse experiences subsumed under 
COSTART terms that are either overly general o.r excessively 
specific so as to be uninformative, and those events for which 
a drug cause was very remote. 

It is important to emphasize that, although the events 
reported occurred during treatment with Remeron, they were not 
necessarily caused by it. 

Events are further categorized by body system and listed in 
order of decreasing frequency according to the following 
definitions: frequent adverse events are those occurring on 
one or more occasions in at least 1/100 patients; infrequent 
adverse events are those occurring in 1/100 to l/1000 
patients; rare events are those occurring in fewer than l/1000 
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patients. Only those events not already listed in Tablf! 2 
appear in this listing. Events of major clinical importance 
are also described in the WARNINGS and PRECAUTIONS sections. 

Body as a whole: frequent: malaise, abdominal pain, abdom:i.nal 
syndrome acute; intrequent: chills, fever, face edema, ulc:er, 
photosensitivity re"-=tion, neck rigidity, neck pain, abdomen 
enlarged; rare: cellulitis, chest pain substernal. 

Cardioyascular System: frequent: hypertension, 
vasodilatation; infrequent: angina pectoris, myocardial 
infarction, bradycardia, ventricular extrasystoles, syncope, 
migraine, hypotension; rare: atrial arrhythmia, bigeir.iny, 
vascular headache, pulmonary embolus, cerebral i.sche.mia, 
cardiomegaly, phlebitis, left heart failure. 

llig.estiye System: frequent: vomiting, anorexia; infrequent: 
eructation, glossitis, cholecystitis, nausea and vomitins1, gum 
hemox·rhage, stomatitis, colitis, liver function tests 
abnormal; rare: tongue discoloration, ulcerative stomatitis, 
salivary gland enlargement, increased salivation, intestinal 
obstruction, pancreatitis, apthous stomatitis, cirrhos.:~s of 
liver, gastritis, gastroenteritis, oral moniliasis, tongue 
edema. 

Endccrine System: rare: goiter, hypothyroidism. 

Heroic apd Lymphatic system: rare: lymphadenop<lthy, 
leukopenia, petechia, anemia, thrombocytopenia, lymphocytosis, 
pancytopenia. 

Metaho'lic and N11tritignal Diaordera: .frequent: thirst; 
infrequent: dehydration, weight loss; rare: gout, SGOT 
increased, healing abnormal, acid phosphatase increased, SGPT 
increased, diabetes mellitus. 

Musculoskeletal System: frequent: myasthenia, arthralgia; 
inf.requent: arthritis, tenosynovitis; rare: pathological 
fracture, osteoporosis fracture, bone pain, myositis, tendon 
rupture, arthrosis, bursitis. 

Nerygus system: frequent: hypesthesia, apathy, depression, 
hypokinesia, vertigo, twitching, agitation, anxiety, amnesia, 
hyperkinesia, paresthesia; infrequent: ataxia, delirium, 
delusions, depersonalization, dyskinesia, extrapyramidal 
syndrome, libido increased, coordination abnormal, dysarthria, 
hallucinations, manic reaction, neurosis, dystonia, hostility, 
reflexes increased, emotional lability, euphoria, paranoid 
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reaction; rare: aphasia, nystagmus, akathisia, stupor, 
dementia, diplopia, drug dependence, paralysis,. grand mal 
convulsion, hypotonia, myoclonus, psychotic depression, 
withdrawal syndrome. 

Respiratn:cy System: .frequent: cough increased, sinusitis; 
in.frequent: epistaxis, bronchitis, asthma, pneumonia; rare: 
asphyxia, laryngitis, pneumothorax, hiccup. 

Skin and A,gpendages: .frequent: pruritus, 
acne, exfoliative dermatitis, dry skin, 
alopecia; rare: urticaria, herpes zoster, 
seborrhea, skin ulcer. 

rash; infrequent: 
herpes simp1ex, 

skin hypert:z::ophy, 

Special Senses: in.frequent: eye pain, abnormality of 
acconunodation, conjunctivitis, deafness, keratoconjunctivitis, 
lacrimation disorder, glaucoma, hyperacusis, ear pain; rare: 
blepharitis, partial transitory deafness, otitis media, taste 
loss, parosmia. 

Urogenital system: .frequent: urinary tract infection; 
in.frequent: kidney calculus, cystitis, dysuria, urinary 
incontinence, urinary retention, vaginitis, hematuria, breast 
pain, amenorrhea, dysmenorrhea, leukorrhea, impotence. ~are: 

polyuria, uretnr1t1s, metrorrhagia, menorrhagia, abnormal 
ejaculation, breast engorgement, breast enlargement, urinary 
urgency. 

[We have deleted the subsections entitled Laboratory 
Values, Hematology, Liver Function, and 
Cholesterol/Triglycerides since they are redundant. The 
important information pertinent to the parameters of 
interest has already been included in early sections 
under either Warnings of Precautions.] 

DRUG ABOSB AND DBPSNI>ENCB 

[No changes have been made in this section.] 

Controlled Sub•tance Cla•• 

REMERON• (mirtazapine) Tablets are not a controlled substance. 

Phyaical and P•ychologic Depezldence 

REMERON• (mirtazapinel has not been systematically studied in 
animals or humans for its potential for abuse, tolerance or 
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physical dependence. While the clinical trials did not reveal 
any tendency for any drug-seeking behavior, these observations 
were.not systematic and it is not possible to predict on the 
basis of this limited experience the extent to which a CNS­
active drug will be misused, diverted and/or abused once 
marketed. Consequently, patients should be eva.luated 
carefully for history of drug abuse, and such patients should 
be observed closely for signs of mirtazapine misuse or abuse 
( e . g. , development of tolerance, incrementations of dose, 
drug-seeking behavior) . 

OVBRDOSAGB 

[We have revised the Human Experience paragraph to 
provide more data on the extent of the experience and the 
usual profile of signs and symptoms associated with 
overdose.] 

Human Experience 

There is very limited experience with REMERoN• (mirtazapinel 
overdose. In premarketing clinical studies, there were nine 
re9orts of mirtazapine overdose alone or in combination with 
other pharmacological agents. The only drug overdose death 
reported while taking REMERoN• (mirtazapine) Tablets was in 
combination with amitriptyline and chlorprohixene in a non-U.S 
c:inical study. Based on plasma levels, the REMERoN• dose 
taken wae 30-45 mg, while plasma levels of amitriptyline and 
chlorprohixene were found to be at toxic levels. All other 
premarketing overdose cases resulted in full recovery. Signs 
and symptoms reported in association with overdose included 
disorientation, drowsiness, impaired memory, and tachycardia. 
There were no reports of ECG abnormalities, coma or 
convulsions following overdose with REMERoN• alone. 

Treatment should consist of those general measures employed in 
the management of overdose with any antidepressant. There are 
no specific antidotes for REMERON•. If the patient is 
unconscious, establish and maintain an airway to ensure 
adequate oxygenation and ventilation. Gastric evacuation 
either by the induction of emesis or lavage or both should be 
considered. Activated charcoal should also be considered in 
treatment of overdose. Cardlac and vital signs monitoring is 
recommended along with general symptomatic and supportive 
measures. 



In managing overdosage, consider the possibility of multiple­
drug involvement. The physician should consider contacting a 
poison control center for additional information on the 
treatment of any overdose. 

DOSAGB .Alm ADMINISTRATION 

[We have made several changes to this section, including 
the addition of a subsection on switching patients to or 
from a MAOI. We have deleted the statement regarding 
children; the lack of data pertinent to children has 
already been addressed in the pediatric statement under 
Precautions. J 

lnitial Treatment 

The recommended starting dose for REMERON* (mirtazapine) is 15 
mg/day, administered in a single dose, preferably in the 
evening prior to sleep. In the controlled clinical trials 
establishing the antidepressant efficacy of Remeron, the 
effective dose range was generally 15-45 mg/day. While the 
relationship between dose and antidepressant response for 
REMERON* has not been adequately explored, patients not 
responding to the initial 15 mg dose may benefit from dose 
increases up to a maximum of 45 mg/day. REMERON,. has an 
elimination half-life of approximately 20-40 hours, therefore, 
dose changes should not be made at intervals of less than one 
to two weeks in order to allow sufficient time for evaluation 
of the therapeutic response to a given dose. 

Elderly and Patient• with Renal or Hepatic Impairment 

In elderly patients, in patients with moderate to severe 
renal impairment, and in patients with hepatic impairment, 
REMERON's• clearance is reduced by about 30\, and a dose of 30 
mg should not be exceeded in these patients. (See 
Pharmacokinetics Subsection of CLINICAL PHARMACOLOGY) . 

Mainte11&Dce/Bxtended Treatment 

There is no body of evidence available from controlled trials 
to indicate how long the depressed patient should be treated 
with Remeron. It is generally agreed, however, that 
pharmacological treatment for acute episodes of depression 
should continue for up to six months or longer. Whether the 
dose of antidepressant needed to induce remission is identical 
to the dose needed to maintain euthymia is unknown. 



Switching Patimit• to or froa a Kono••ine oxida•• Inh1hitor 

At least 14 days should elapee between discontinuation of an 
MAOI and initiation of therapy with REMERON•. In addition, at 
least 14 days should be allowed after stopping REMERON• before 
starting an MAOI. 

BOW SUPl'LIBD 

[We have made minor modifications to this section.] 

REMERON• (mirtazapine) Tablets are suppl-~d as: 

15 mg Tablet• - oval, scored, yellow, coated, with •or·ganon• 
embossed on one side and "TZ3" on the other side. 

Bottles of 30 NDC# 0052-0105-30 
Bottles of 100 NDC# 0052-0105-91 
Bottles of 500 NDC# 0052-0105-95 
Unit Dose, Box of 100 NDC# 0052-0105-90* 
30 mg Tablet& oval, scored, red-brown, coated, with 
"Organon" embossed on one side and "TZ5" on the other side. 

Bottles of 30 NDC# 0052-0107-30 
Bottles of 100 NDC# 0052-0107-91 
Bottles of 500 NDC# 0052-0107-95 
Unit Dose, Box of 100 NDC# 0052-0107-90 
•Unit dose packs are provided as a blisterpack with 10 strips, 
each of which contain 10 tablets. 

Store at controlled Room Temperature 
20•-25•c (68° - 77"F) [See USP] 

Dispense in a tight, light resistant container. 

Caution: Pederal law prohibit• di•penaing 
pre•cription. 

Doc LABMRTDP.AE3 
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Memorandum Department of Health and Human Services 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

DATE: January 8, 1996 

FROM: Paul Leber, M.D. 
Director, 
Division of Neuropharmacological Drug Products 
HFD-120 

SUBJECT: Remeron (mirtazapine) NOA 20-41 S 

TO: File NOA 20-41 S 
& 

Robert Temple, M.D. 
Director, Office of New Drug Evaluation 1 

------------------- -
This memorandum briefly summarizes the basis for my endorsement of the 
recommendation by the Division's Review Team that Organon's NOA ZQ-41 S 
for Remeron be declared approvable. 

The evidence and analyses that serve as the basis of my endorsement derive 
from the work of the Division's review team. I have considered, too, advice 
given by the agency's outside expert advisors at the 10/16/95 meeting of the 
PDAC. 

Effectiveness in Use: 

Reviews and/ or memoranda submitted to the administrative file by our 
consultant statistician, Joy O. Mele, (10/18/95) the clinical reviewer, Dr. 
John Balian, and the Team Leader, Dr. Laughren, (12/4/95) document that the 
NOA provides reports of 5 adequate and well controlled clinical 
investigations that show that Remeron is, within the meaning of the Act, 
effective in use as an antidepressant under the conditions of use 
recommended in the draft labeling developed by the review team. 

That is not to say that the evidence developed Is as extensive as we might 
prefer; notably, the design of the clinical trials providing positive evidence 
of mirtazapine's effectiveness allows investigators to titrate patients to 
their apparent best dose and, therefore, does not (cannot) provide Information 
about the relationship between administered dose and clinical response. 

The evidence also indicates that mlrtazapine, like other antidepressant drug 
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products developed over the last decade, does not induce (i.e., at least under 
the conditions of use realized in the sponsor's controlled trials) as robust an 
antidepressant response as amitriptyline, the standard agent used as a 
control in all but one1 of the active control ·studies in the sponsor's 
development program. Although this fact does not affect the fundamerital 
regulatory decision regarding mirtazapine effectiveness in use (because the 
Act does not require that all marketed drug products within a therapeutic 
class be equivalent in therapeutic strength), it is, in light of the 
unexpectedly high incidence of agranulocytosis associated with mirtazapine 
use, a finding that m~t affect how Remeron is labeled for use (see 
discussion below). 

Both Dr. Laughren and Ms. Mele devote some part of their discussion to 5 of 
the sponsor's adequate and well controlled clinical investigations that failed 
to find an effect of mirtazapine. Among these, Study 003-021 is most 
important because it had 'assay sensitivity' (detected a significant effect of 
amitriptyline) and, therefore, its failure to detect an effect of mirtazapine 
cannot be attributed to a weakness of its design or execution. However, 
failed and negative trials are not uncommon in commercial antidepressant 
drug development. Accordingly, I am not concemed that 5096 of the adequate 
and well controlled effectiveness trials failed to provide support for 
Remeron's effectiveness; it's par for the course. Why this occurs remains a 
matter of speculation, but it seems likely to be attributable to the combined 
result of the interplay of wide variation in the course of depressive illness 
among subjects, the n1odest therapeutic effects of antidepressants and the 
uncertainties caused by treatment dependent and informative censoring 
processes. 

The sponsor's development program , once again, provides an example of a 
fixed graded dose design (003-008) that failed, because of dose related 
censoring rates, to confirm the product's effectiveness. Although the trial's 
design required patients to be brought to their maximum assigned doses 
gradually, the procedure was evidently not successful because at trial's end 
there were far too few subjects in the high dose group to aUow a meaningful 
between group comparison. Interesting, nevertheless, Is the fact that the 

1 Study ~ employed a 3 arm design and used trazod.one u an 
active control. The study failed to document an effect of mirtazapine u well. 
However, u Dr. Mille points out, the failure to find an effect of trazod.one is 
not sufficient to dismiss the study as 'failed.' because the doee of trazodone 
employed was too low 
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few patients who were randomized to and able to tolerate the highest dose 
(60 mg/d), did experience the largest improvement from baseline among any 
of the groups studied. (see page 39 of Mela's review). 

In sum, although the development program was not without its weaknesses, 
the sponsor has provided more than sufficient evidence to support a claim for 
Remeron's effectiveness in the treatment of depression. 

Safety in Use 

A conclusion that a drug product is "safe for use• does not imply that a 
product is free of risk, only that 1 ) the kinds of risks associated with its 
use, 2) the incidences at which these risks occur, and 3) the upper limit of 
the likely incidence of serious/catastrophic risks not observed during its 
clinical testing, are, taken together, judged insufficient to outweigh the 
benefits likely to accrue to a representative patient administered the 
product under the condition's of use recommended in labeling. 

Although risk-benefit assessments tum on empirical findings, they are also 
strongly affected by the private heuristic that those rendering them use to 
combine and weight the knowledge, theory, sentiment and opinion that are 
their basis. 

Accordingly, there is invariably opportunity for disagreement, if not 
controversy, among informed and responsible experts in regard to the 
relative risks and benefits of any "effective• drug prod;.1ct. 

Remeron is a case in point. Although unquestionably effective by regulatory 
standards, its commercial development has been associated with the 
occurrence of 3 cases of agranuicx;ytosis/ severe neutropenia (absolute 
neutrophlle count ~ 500/mmAJ.) among approximately 2800 exposures. This 
corresponds to a crude rate of 1. 1/1000. 

This number of cases is unexpected given the estimated Incidence (circa 
1/10,000) of agranulocytosls in the general populatlon which, as far as Is 
known, is unaffected by the presence of symptomatic ddpression and/or 
depressive illness. The observed incidence of agranulocytosis Is also high In 
comparison to that observed among patients treated In the course of cUnlcal 
testing of more recently approved ADs (e.g., SSRl's); knowledge of the 
incidence among patients treated with older, tricycllc antidepressants, is 
not reUably known, but seems unlikely to be as high as that observed In the 
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Remeron development program. On the other hand, post-marketing experience 
in the Netherlands Is somewhat reassuring; we are informed that no cases 
have so-far been reported after some 6000+ exposures. To be fair, however, 
case ascertainment in voluntary reporting systems is likely to be less than 

· 10096. 

In any case, whatever one's presumptions, it seems prudent to base any 
decision on the assumption that agranulocytosis will occur in 1/1000 
patients treated with Remeron and that some fraction of these patients will 
diez no matter what preventative or remedial actions are taken. 

Our task is to decide whether or not this risk is compatible with the approval 
of Remeron, and, if so, under what labeling. 

The fact that Remeron causes agranulocytosis is, in my judgment, an 
insufficient basis to bar its approval. Marketed drug products, some with 
risks. of agranulocytosis that exceed that seen with Remeron, are currently 
marketed. 

The issue, in my view, therefore, is not whether Remeron can be marketed, 
but the labeling conditions under which it can reasonably be deemed 'safe for 
use.' 

The most conservative position would be to repeat the stance taken with 
Clozapine: that is, to agree to the marketing of Remeron, but only under 
labeling limiting its use to patients with a history of repeated failures to 
respond to and/or intolerance of, other antidepressants, and then, only under 
some 'no blood, no drug.' testing program. 

Such a combined approach seems far too severe given the information in hand. 
The precedent provided by the action taken with clozapine is stale. First, it 

z Although all patients with mirtazapine associated 
agranulocytosia/severe neutropenia reco\•ered, this does not provide a 
reliable basis to gauge the risk of death associated with mirtazapine induced 
agranulocytosis. C.ase fatality ntes are likely to be influenced by a number of 
factors, including, not only the type of damage to the marrow that is caused by 
the drug, but the latency between development of the neutropenia and its 
detection, whether or not infection is present at the time of detection, the 
nature of the infection (anatomical site, severity, auaceptibility to antibiotics, 
etc.). 
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reflected a very different set of facts; at the time our estimate was that 
clozaplne had a cumulative annual risk of agranulocytosis exceeding 1.596 and 
an historical case fatality rate that had been reported to be as high as 5096. 
Secondly, it occurred under a very different· regulatory epoch, was proposed 
by the drug's sponsor, and was endorsed by the PDAC. 

On the other hand, it seems imprudent to market Remeron without calling 
prominent attention to this potentially fatal risk of use. 

Accordingly, we discussed the conditions of Remeron's recommended use 
with our independent expert advisors at the October 1995 PDAC meeting. 
There is always a risk in attempting to summarize the general conclusions of 
complex discussions, but I believe it fair to say that our advisors were 
adamantly opposed to restricting the conditions under which Remeron would 
be recommended for use. In particular, they went on record against the 
tactic of recommending Remeron for use as a 'second line' treatment. 

The advisors also expressed their preference for a non-restrictive approach 
where product labeling was concenied. In particular, they recommended that 
labeling mn recommend any specific set of monitoring procedures. 

It seems likely that the Committe•e's views were influenced by the testimony 
given by both Ors Louis Weintraub (FDA guest) and - (the firm's 
consultant) who were present as expert hematologic consultants. Each of 
these prominent hematologists ar;ued that a recommendation to perform 
periodic monitoring would be cost-ineffective in light of the incidence of 
agranulocytosis expected. 

The problem, as noted in my operling remarks to this section, is that option 
deemed best is largely a matter of personal preference. My personal 
preference is not to restrict the population for wilom Flemeron is 
recommended, but to be certain that labeling adequately warns prescribers 
and patients about the observed incidence of agranulocytosls and the risk of 
fatality associated with It. I share Dr. Laughren's view that these steps will 
be sufficient, provided the firm's promotional activities do not undermine 
the thrust of our labeling, to ensure that Remeron Is used appropriately 
within the medical community. 

As to the matter of whether or not labeling should recommend a specific 
strategy for monitoring white courm. I am ambivalent. One option might be 
to enumerate the pros and cons, but make no spec1flc recommendation; but 
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given the fact that this is an approvable action, I prefer to await the firm's 
response to see how lxst to resolve this matter. 

Recommendation: 

Issue the approvable action letter being forwarded u.-'f'tG,..-n:'1!r 
signature. 

Paul Leber, M.D. 
January 8, 1 996 



MEMORANDUM DEPAR'l'MBNT OF HEALTH AND BtlMAR SBRVICBS 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTBR FOR DRUG EVAL'CJATION AND RBSBARCH 

DATE: 

FROM: 

December 4, 1995 

Thomas P. Laughren, M.D. 
Group Leader, Psychiatric Drug Products 
Division of Neuropharmacological Drug Products 
HFD-120 

SUBJECT: Recommendation for Approvable Action for Remeron 
(mirtazapine) for depression 

TO: File NOA 20-415 
[Note: This overview'should be filed with the l-26-95 
original submission.] 

1.0 ADMINISTRATIVE BACKGROUND 

Mirtazapine is being proposed for use in the treatment of 
depression. 

The original IND for this compound (IND , for azomianserin as 
it was then known) was submitted in May, 1979 and inactivated in 
June, 1982. The compound was then resubmitted 7/22/82 under IND 

The development of this product proceeded in subsequent 
years, with the most notable finding being a number of cases of 
neutropenia, resulting in the requirement for frequent WBC 
monitoring during the conduct of ph 2-3 clinical trials. 

Without the benefit of a preNDA meeting, the original NDA 20-415 
for Remeron was submitted 4-29-94. The NDA was voluntarily 
withdrawn after it became apparent that certain critical clinical 
data were omitted. A preNDA meeting was held with the sponsor on 
7-22-94, and the NDA was re-submitted l-26-95. 

Remeron was the r1ubject of a 10-16-95 meeting of the PDAC, and the 
Committee voted in favor of both its efficacy (8-0) and safety (8-
0) • 

2.0 CHEMISTRY 

Mirtazapine is a tetracyclic compound. It is a racemic mixture, 
and presumably both enantiomers are pharmacologically active. 15 
and 30 mg tablets are proposed, in a dose range of 15-45 mg/day. 
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Of interest, it is structurally similar to mianserin, an 
antidepressant widely marketed in Europe and elsewhere. 

The drug substance and product are being produced at 2 sites, i.e., 
in the Netherlands and in New Jersey. The Netherlands site has 
been inspected, and is acceptable. The New Jersey site was 
recently inspected for another product, and the requirement for 
inspection has been waived. 

There are no outstanding chemistry issue at this time. 

3.0 PHARMACOLOGY 

Mirtazapine's pharmacological actions can be characterized 
predominantly as an antagonist at a-2 adrenergic, 5-HT2 and 5-HT1 
receptors. The sponsor has suggested that the enantiomers have 
slightly different activities, i.e., the (+) enantiomer is an 
antagonist at a-2 and 5-HT2 receptors, and the (-) enantiomer is a 
5-HT1 antagonist. However, it is also a potent antihistamine, 
which may ~xplain its prominent sedative effect, and an a-1 
antagonist, which may explain the prominence of orthostatic 
hypotension in phase 1 studies and the reporting of dizziness in 
phase 2-3 studies. 

At the time of preparing this memo, the pharmacology review has not 
been signed off at a supervisory level. My preliminary impression 
is that mirtazapine has been adequately tested regarding 
reproduction toxicity and mutagenic potential, and th~t it does not 
adversely affect reproductive function, and is neither teratoginic 
nor mutagenic. Lifetime carcinogenicity studies were done in mice 
and rats. Apparently, the only statistically significant findings 
were: (1) an increased incidence of liver tumors in HDM mice, and 
(2) an increased incidence of thyroid follicular cell 
adenomas/cystadenomas and carcinomas in HDM rats. The sponsor 
proposed that the mouse liver finding is the result of an 
epigenetic (nongenotoxicl mechanism, and that the rat thyroid 
finding is the result of hepatic microsomal enzyme induc:tion. They 
argued that neither finding is extrapolatable to humans. 

Mirtazapine was considered at an 11-16-95 meeting of the CAC and it 
is my impres~ion (report not available yet) that the only concern 
was whether or not the MTD had been used in the mouse 
carcinogenicity study. This concern would not preclude approval of 
~his product, but would impact on whether or not there would be a 
phase 4 requiremP.;;.1t for an additional carcinogenicity study. This 
issue is not yet resolved at the time of preparation of this memo, 
nor has the pharmacology group proposed language for labeling. 
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4.0 BIOPHARMACBUTICS 

Mirtaza:i;>ine is well absorbed after oral administration, 
concentration peaks at about 2 hours, and it has an absolute 
bioavailability of approximately SO\'. There is on.ly a minimal 
e.:ffect of food on absorption. Mirtazapine has linea1· 
pharmacokinetics over a dose range of 15-80 mg/d;.y, and has an 
elimination half life of 20-40 hours across age ar.d gender grc>ups 
(females of all ages clear mirtazapine less efficiently than 
males). Mirtazapine is a racemic mixture (both enantiomers arP. 
active). The (-) enantiomer has a half life twice that of the (?) 
enantiomer, and so, is present at plasma levels approximately three 
times those of the (+) enantiomer. Desmethylmirtazapine is the 
only pharmacologically active metabolite, but quantitatively, is 
not important. Mirtazapine is approximately 85\' protein bound. 
The clearance of mirtazapine is diminished in patients with renal 
impairment, hepatic impairment, and in the elderly. 

Two in vivo pharmacokinetic interaction studies with mirtazapine 
have been done (diazepam and ethanol) , none suggesting any 
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significant pharmacokinetic interactions (additive sedative effects ~ 
were seen with both diazepam and ethanol) . A preliminary in vitro ., ~\.c •·-· 
study has demonstrated that mirtazapine is a substrate for(1' P~ I" .Ii '50 
isozymes: primarily 2D6 and 1A2, and to a lessor extent, 2C9 an 
3A'°'• Preliminary in vitro inhibition studies have suggested 
mirtazapine has such a weak inhibitory effect at 1A2, 2D6, and 3A·~ 
that it is unlikely to have any clinically important potential for 
interaction with drugs metabolized by these isozymes. 
Nevertheless, we will request in the approvable letter more 
definitive studies to address the issue of P450 metabolism and 
inhibition. 

5.0 CLINICAL DATA 

5.1 Efficacy Data 

5.1.l overview of Studies Pertinent to Efficacy 

There were a total of 44 phase 2-3 studies pertinent to the 
antidepressant efficacy of mirtazapine, including 32 controlled 
trials and 12 uncontrolled trials. Of the controlled trials, 9 
were long-term and 23 were short-term. 9 of the short-term studies 
were active controlled trials finding no between group differences, 
and these were not further reviewed. The remaining 14 trials were 
placebo controlled, however, 3 of these were negative but also too 
small to be considered adequate and well controlled, and these were 
not further reviewed. One of the remaining ll studies (84008) was 
a study of the ~eparate enantiomers of mirtazapine, and I will not 
further comment on this study since it is the racemic mixture that 
is proposed for marketing. The remaining 10 placebo controlled 
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short-terin studies were the focus of our review, and I will comment 
on these trials under the sections to follow. 

Of the ~ long-term studies, 3 were active controlled trials showing 
no between group differences, and these were not further reviewed. 
The remaining 6 trials did have placebo control groups, however, 
the randomization was violated and, consequently, these results 
were considered only descriptively. 

5.1.1.l Design Features of Pertinent 10 Short-Term Studies 

These were randomized, double-blind, parallel group, 6-week studies 
(with the exception of 85027, which was 5 weeks) in adult 
outpatients (with the exception of 84023 which was an inpatient 
study) meeting DSMIII criteria for major depressive disorder (8 US 
studies) or who had a diagnosis of major depressive el:'isode 
(Newcastle Endogenous/Reactive Depression Rating Scale) (2 foreign 
studies) . One of these studies involved elderly depressed patients 
(study 003-023; mean age approximately 62). All 8 us studies had 
a 1 week placebo lead-in. All 10 included weekly visits, with 
baseline and weekly assessments on HAMD-21, MADRS, and the CGI (8 
US studies) or Global Assessment Score (GAS) (2 foreign studies) . 
Nine of these were titration studies in which patients were 
titrated in a range of 5-35 mg/day for mirtazapine in the US 
studies, 15-50 mg/day fer study 84023, and 20-60 mg/day in study 
85027. In the US studies, the dose range was 40-280 mg/day for 
amitriptyline and also 40-280 mg/day for trazodone (1 study). 

2-Way Comparisons (Mirtazapine vs Placebo)-Titration 

Two US studies and two foreign studies were of this design: 

us 

Foreign 

003-002 
003-003 

84023 (This was an inpatient study.) 
85027 (This was a 5-week study.) 

3-WAV Comparisons (Mirtazapine. Active Cgntrol. Placebgl-Titration 

Five US studies were of this design: 

003-020 
003-021 
003-022 
003-023 (This study was in elderly depressed patients.) 
003-024 

Amitriptyline was the active control for all but 023, for which the 
active control was trazodone. 
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Fixed Doic Comparison Trial 

There was one fixed dose study, US 003-008, which compared 4 fixed 
doses of mirtazapine (5, 15, 30, and 60 mg/day) with placebo. 

5.1 • .1.2 Conduct of Pertinent Studies 

Demographics and Baseline Illness Characteristics 

See Table 1 in Appendix. 

Groups were generally comparable on these variables, and any 
differences did not appear to influence study outcomes. 

Patient Disposition 

See Table 2 in Appendix. 

Overall, dropouts were substantial 
Differences in dropout rate did 
explanation for differences in study 

D 
. . os1ng in Titration Studies 

See Table 3 in Appendix. 

in this group 
not appear to 
outcome. 

of studies. 
provide an 

For the positive studies, the range of mean mirtazapine doses for 
6-week completers was 21-32 mg/day. 

5.1.1.3 Efficacy Results 

Comment on pivision's Approach to Efficacy pata 

Our focus was on the following 4 variables: HAMD-21 total score; 
HAMD-21 Item l; MADRS total score; CG! severity (or GAS, for 2 
foreign studies) . We focused on analyses of change frcim baseline 
for these variables in intent to treat samples, including both 
observed cases analyses at each of the 6 visits of these studies 
and also last observation carried forward analyses at the 6 week 
visit. Both Wilcoxon R.ank Sum Test and one-way analyses of 
variance were conducted. In my comments to follow, I will focus on 
the results for the Wilcoxon analyses, since the results were 
similar for the separate analyses. All p-values used in 
constructing the significance tables were 2-sided. 

Efficacy Results for Positiye Studies 

In the Tables 4-8 (Appendix), I have provided a summary of the 2-
sided significance levels (both LOCF ar1d OC) for the 5 studies that 
I consider positive. In Table 9 (Appendix), I have provided a 
summary of the size of the treatment effect, using a definition of 
difference between drug and placebo in change from baseline for 
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HAMD-21 total score at week 6 (LOCF) , for the 5 studies I consider 
positive. In Table 10 (Appendix), I have provided data on the mean 
change from baseline in HAMD-21 at the 6-week endpoint, both LOCF 
and OC, for mirtazapine and placebo, for all 10 studies. 

I have not provided the detailed results for 
trials, which I consider negative. However, 
comments on these studies in a later section. 

s.1.2 Comment on Positive Studies 

5.1.2.1 Study 003-002 

the remaining 5 
I will provide 

Mirtazapine was consistently superior to placebo in this study, 
except for the week 5 and 6 OC analyses. Ma. Mele attributes this 
loss of significance to substantial dropouts after week 4, but 
argues that for both dropouts and completers, mirtazapine patients 
did l:Jette:c than placel.Jo patienc·s, and thus she concludes that., in 
the aggregrate, the data provided evidence for the antidepressant 
effectiveness of mirtazapine. I agree. 

s.1.2.2 Study 85027 

Mirtazapine was consistently superior to placebo in this study on 
HAMD-21 Item l 3.nd on the M;.DRS total, for both LOCF and oc 
analyses. While the results did not achieve significance at a 0.05 
level for HAMD-21 and the GAS, they were close, especially for the 
GAS. This study is marginal but close enough, in my view, to 
consider it in the positive column. 

Study OOJ-020 

Both mirtazapine and amitriptyline were superior to placebo in this 
study, in both OC and LOCF analyses. 

Study 003-022 

This was an unusual· study compared to other studies in this 
development in several respects. Patients appeared to be quite 
sick at baseline, their rate of retention in the trial was quite 
high, and the mirtazapine dose was higher than the typical dose in 
these trials. The pattern of dropouts for lack of efficacy was 
also more typical in this trial than in some of the other trials of 
what one expects to see for an antidepressant. The results for 
this study consistently favored both mirtazapine and amitriptyline 
over placebo, for both LOCF and OC analyses, and thus, this is 
another positiv~ study for mirtazapine. 
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5.1.2.5 Study 003-024 

As was seen in other studies, there was an unusually high rate of 
dropout for lack of efficacy for mirtazapine (20t) in this study; 
this rate compared to et for amitriptyline and 32t for placebo. 
Nevertheless, the results favored both active drugs over placebo, 
for both LOCF and OC analyses, on most variables, and I consider 
this another positive study for mirtazapine. 

5.1.3 Comment on Negative Studies 

5.1.3.1 Study 003-003 

One unusua;l finding for this study was a higher rate of dropout for 
lack of efficacy among mirtazapine patients (l6t) compared to 
placebo patients (llt). There were virtually no statistically 
significant findings for this study, and I have not provided any of 
the p-values. There is no ready explanation for these negative 
findings. 

5.1.3.2 Study 003-021 

An unusual finding for this study was a very high rate of dropout 
for lack of efficacy tor mirta.zapine (26\') , compared to 26t for 
placebo and ot for amitriptyline. Although there were scattered 
positive findings favoring mirtazapine over placebo in this study, 
on balance mirtazapine did not fare well in comparison to placebo, 
while amitriptyline consistently beat placebo, at least in the LOCF 
analyses. Thus, this is a negative study for mirtazapine and 
positive study for the active control. 

5.l.3.3 Study 003-023 

As noted earlier, this was a study in elderly depressed patients 
and the active control was trazodone rather than amitriptyline. 
However, the mean age was approximately 62, and only a minority of 
patients met the usual criterion of > 65. Although there were some 
findings suggestive of a mirtazapine effect in this trial, in 
particular mirtazapine was favored over placebo in both LOCF and OC 
analyses for HAMD-21 at some time points, the findings at other 
time points and for other variables were not consistently positive. 
The data for trazodone were even less convincing, perhaps having to 
do with the relatively low dose used (mean overall dose of only 
151; mean dose for completers to 6 weeks of 220) . The mirtazapine 
dose appear·ed quite adequate compared to doses used in other trials 
(mean dose in completers of 29) . In any case, this must be 
considered a negative study for mirtazapine, and the interpretation 
for trazodone is complicated by the possibility of underdosing. 
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5.1.3.4 Study 003-008 

There were substantial dropouts in this study, many for lack of 
efficacy, and there were no consistent findings favoring 
mirtazapine at any of the doses used over placebo. There is no 
ready explanation of this negative result, and this must be 
considered another negative study. 

5.1.3.5 Study 84023 

This was the only inpatient study in the development program, 
however, the baseline HAMD-21 scores (26) are somewhat on the low 
side for depressed inpatients. The mean mirtazapine dose (33) was 
higher for this study than most of the outpatient studies. There 
were again an unusual number of dropouts for lack of efficacy (20% 
for mirtazapine and 28% for placebo) . Indeed, the 37% dropout rate 
for mirtazapine is somewhat higher than expected for an inpatient 
depression study. The results do not favor mirtazapine over 
placebo, and this again must be considered a negative study for 
this drug. uf particular note, there were 2 completed suicides in 
the mirtazapine group. 

5.1.4 

5.1.4.1 

Comment on 
Mirtazapine 

Important Clini.cal Issues Regarding 

Evidence Bearing on the Question of Dose/Response for 
Efficacy 

There was only one fixed dose study in this development program 
(003-008), c.nd that study failed to distinguish any of the 
mirtazapine doses from placebo. The 4 positive US studies all 
involved titration of mirtazapine in a dose range of 5-35 mg/day. 
Consequently, if this drug is approved, the most that can be 
recommended in labeling would be titration within this dose range. 

5.1.4.2 Clinical Predictors of Response 

As part of her meta-analysis of the 7 US titration studies, Ms. 
Mele looked at subgroups based on age and gender. She discovered 
no differences in efficacy baaed on such groupings. 
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5.1.,.3 . Size of Treatment Effect 

Size of Treatment Effect in 5 Positive Studies 

Study Nu~er Mirtazapine1 Placeboi Difference3 

003-002 -11.7 -5.4 6.3 

s5021• -13.4 -10.9 3.5 

003-020 -10.3 -4.8 5.5 

003-022 -16.l -9.0 7.1 

003-024 -12.l -7.7 4.4 

1 Mean change from baseline for mrtaz on HAMD-21 at 6wk 
2 Mean change from baseline for plcbo on HAMD-21 at 6wk 
3 Difference between mrtaz and ~lcbo 
4 5-week data are presented for this study 

Effect size as measured above ranged from 3.5 to 7.1 HAMD units, 
and these values are comparable to those observed for other 
recently approved antidepressant drugs. 

5.1.,.4 Duration of Treatment 

Ms. Mele has provided a descriptive summary of HAMD-17 data for 
patients extended from 6 of the US titration studies beyond the 6-
week endpoint of the acute phase. While these data are suggestive 
of a continuation of the antidepressant response, the randomization 
was violated (only responders at 6 weeks were continued) and no 
conclusions can be drawn regarding long-term efficacy on the basis 
of these data. There are no other data from this development 
program pertinent to the question of long-term efficacy. 

s.1.s Conclusions Regarding Efficacy Data 

In summary, I consider 5 of the 10 adequate and well-controlled 
trials to provide evidence of short-term antidepressant efficacy 
for mirtazapine. The evidence supporting efficacy are not 
overwhelming, but I believe they are sufficient to support an 
approvable action. However, there are several deficiencies in this 
program: (l) inadequate data to address dose/response for 
antidepressant efficacy (Note: The one fixed dose study was 
negative.]; (2) inadequate data to address long-term antidepressant 
efficacy; (3) inadequate data to address antidepressant efficacy in 
patients with severe, endogenous depression [Note: The one 
inpatient study was negative.]; and (4) no data to address 
antidepres••nt efficacy in child:en. We will ask the sponsor to 
address th.:;.-e deficiencies in Fnase 4, and in the meantime, the 
labeling will acknowledge these shortcomings. 
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5.2 Safety Data 

Clinigal Data Sources for Safety Rcyiew 

The safety data for mirtazapine, including the original submission, 
a 7-lS-95 safety update, and the numerous amendments in response to 
our requests for additional information, were reviewed by Dr. 
Balian (review dated 10-19-95) . This original review was based on 
an integrated database comprising studies completed prior to 12/93, 
for which no more data will be forthcoming, and on any additional 
serious events reported from a completed European study (86017) and 
from 5 ongoing studies (cutoff date of approximately 7/95). 

3146 human subjects were exposed to mirtazapine in the sponsor's 
development program (in the integrated database available with the 
original submission, including 350 in phase 1 studies and 2796 in 
phase 2-3 studies. As noted above, serious events were provided 
for approximately 100 additional mirtazapine-exposed patient not 
yet included in the integrated database. Patients in phase 2-3 
studies were roughly 65t female, predominantly white, and 
predominantly middle-aged. There were 190 patients over age 65. 
Approximately 65t of mirtazapine-treated patients in these phase 2-
3 studies received modal mirtazapine doses in a range of 9-45 
mg/day, with 25t getting modal mirtazapine doses > 45 mg/day. 
Approximately sst of exposures were for 6 months or less, 
nevertheless, 377 patients received mirtazapine for at least 6 
months. 

In the integrated database, there were approximately 672 patient 
exposure years for mirtazapine, compared to 71 for placebo and 195 
for active controls. 

Mirtazapine has been available in the Netherlands since September, 
1994. An estimated 6500 patients have been exposed to mirtazapine 
in the Netherlands, and we have 14 postmarketing reports, none 
serious, from this exposure. 

Deaths 

There were 12 deaths among mirtazapine-treated pacients overall, 
including 11 in the integrated database for which the denominator 
and full exposure data were available. Nine of the 12 deaths were 
suicides, not an unusual or unexpected finding for this population 
(more about this later) . Two other deaths were from Mis, and one 
from complications of cholecystitis. None of the deaths could be 
reasonably attributed to mirtazapine. 

~erae Dropouts 

The ccmmon and drug-related adverse events leading to dropout 
(using a rule of a rate of .?. lt and at least twice the placebo 
rate) .or mirtazapine included only two: somnolence (10.4t) and 
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nau•ea (l.5t). There were 3 dropouts for severe neutropenia (< 
500/mm3 l . Otherwise, there were no serious adverse events 
associated with dropout in mirtazapinene-exposed patients at an 
uxpected or disproportionate rate. 

Serious Eyents Search 

A search for serious events, using FDA's definition, identified 118 
mirtazapine-treated patients having serious events among the 2796 
patients in the phase 2-3 studies (65 US and 53 non-US) . Of 
particular interest were the 3 cases on severe neutropenia noted 
above and discussed further below. 

Suicidality Searches 

A search for suicidality did not suggest any differentia: risk of 
suicidality associated with mirtazapine use. 

~Other Safety Findings . 

· Conunon/Druq-Related AES: The common and drug-related adverse 
event profile for mirtazapine included the following: 
increased appetite, weight gain, dizziness, and somnolence. 

i.aJit: Potentially important and likely drug-related changes 
were noted in three areas, i.e., neutropenia, transaminase 
increases, and increases in serum cholesterol and 
triglycerides. (These findings are described later). 
Otherwise, there were no findings of clinical importance. 

~: 
-One clearly drug related change associated with mirtazapine 
use was weight gain (discussed later) . 
-Orthostatic hypotension was seen during phase 1 studies, and 
although this problem was not apparent during ph 2-3 trials, 
dizziness wa& observed at an excess rate for mirtazapine vs 
placebo (7t vs 3tl during ph 2-3 trials. It is likely that 
the dizziness was a manifestation of the same pharmacological 
mechanism as that underlying the orthostasis in phase 1 
studies. 
-While there were a va1·iety of other important cardiovascular 
events that occurred among mirtazapine exposed patients during 
phase 2-3 trials, there was no pattern of findings clearly 
suggestive of any causal linkage to mirtazapine use. 

~: In placebo controlled trials, there was evidence of 
statistically significant increases in both heart rate (about 
3 bpml and QTc (about 4 msecl for mirtazapine compared· to 
placebo, but these changes were far less than the change~ seen 
for the amitriptyline active control group and of unlikely 
clinical significance. 
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Withdrawal Phengmena/Abµse Potential: Patients were 
interviewed for detection of withdrawal symptoms after 
premature termination or completion of short-term studies. In 
addition, treatment groups were compared regarding spontaneous 
reports following premature termination or completion of 
events that might be considered withdrawal phenomena. In both 
cases, event rates were higher for placebo than mirtazapine 
patients. There were also no instances suggestive of 
mirtazapine abuse or dependence. 

Human Reproductive Data: There were 5 pregnant women exposed 
to mirtazapine during the development p.r:ogram. The outcomes 
of these pregnancies were not suggestive of any particular 
teratogenic risk associated with mirtazapine, but obviously, 
this experience is too limit&d to be a basis for any 
definitive statement. 

Qyersiose Experience: The overdose experience with mirtazapine 
consisted of 9 reports of overdose among patients in the 
development program and 3 reports of overdose from 
postmarketing data (Netherlands) . One of these overdoses was 
fatal, but this case involved co-administration of 
amitriptyline, chlorprothixene, and mi1·tazapine. Death in 
this case was most reasonably attributed to amitriptyline. 
All other overdose cases resulted in full recovery. Signs, 
and symptoms reported in association with overdose included 
disorientation, drowsiness, impaired memory, and tachycardia. 

Summary of Drua Interactions 

Drµg-Demographic: An exploration of adverse events for age and 
gender interactions was done for 13 events that occurred at an 
incidence of ~ lt for mirtazapine and for which the 
mirtazapine incidence was at least twice the placebo 
incidence. These analyses did not reveal any important 
differences. However, there was limited power to detect any 
but very substantial differences. As noted earlier, decreased 
clearance of mirtazapine was observed in elderly compared to 
younger subjects. 

pruq-Disease: Except for pk studies in subjects with renal or 
hepatic impairment, there were no systematic attempt• to 
explore for drug/disease interactions. A decreased clearance 
of mirtazapine was observed for both hepatically impaired and 
renally impaired patients. 

Prua-Prua: (see Biopharm sections) 
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Summarv gf Important Adyerse Eycnts Considered Drug-Related 

Neutropcnia: 

The following definitions apply to the comments that follow: 

-Neutropenia • 
Mild: 
Moderate: 
Severe: 

absolute neutrophil 
ANC • 1500 - 1000 
ANC • 1000 - 500 
ANC < 500 

count (ANC) < 1500/mm3 

-Agranulocytosis • severe neutropenia with associated signs 
and symptoms, e.g., fever, infection, etc. 

There were 45 cases of: postbaseline (i.e., it appeared for the 
first time on treatment) neutropenia in mirtazapine exposed 
patients. [Note: Ten mirtazapine exposed patients had 
neutropenia at baseline, but not during exposure ~o drug; 3 
mirtazapine exposed patients had both baseline and on drug 
neutropenia, but in all 3 cases the postbaseline neutropenia 
was mild and followed by normal ANC. J This represented a 
crude incidence over all exposed mirtazapine patients of 1.7%, 
and an incidence of 0.06 when expressed in patient years of 
exposure (PEY). The comparative incidences of neutropenia for 
mirtazapine, active controls, and placebo over the entire 
development program population was as follows: 

Mirtazapine Active Controls Placebo 

Crude Incidence 1.7% 0.8% 0.5% 

Neutropenia/PEY 0.06 0.04 0.04 

Overall, there was no apparent relationship between dose or 
duration of exposure and the occurrence of neutropenia among 
miratzapine exposed patients. Similarly, there was no 
apparent association of age or gender with the occurrence of 
neutropenia. 

The following table enumerates the 45 mirtazapine associated 
cases of neutropenia on the basis of outcome and severity. 
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Post Baseline Neutropenia Case.s for Mirtazapine 

Outcome Mild Mod. Sev. Agran Total 

Resolution on Treatment 25 3 - - 28 

lloted on Last Visit 9 - - - 9 

Discont. for Neutropenia 3 2 1 2 8 

Total 37 5 1 2 45 -· 
-For 28 cases (25 mild; 3 modera.te), the neutrope:nia resolved 
despite continuing treatment. 
-For 9 cases (all mild), the neutropenia was noted for the 
first time at the last study visit. Followup was available 
for only 1 of these patients, and in that case the next day 
value was entirely normal, suggesting the possibility Qf the 
previous value being spurious. 
-The remaining 8 cases w1~re discontinued due to the 
neutropenia (3 mild; 2 modei:ate; 1 severe; and 2 cases of 
agranulocytocis). All 8 of these cases reco•1ered. Additional 
details on the 3 most severe cases are as follows: 

,95003/168: 41 y/o female; d/c on day 14 with ANC of 475; 
ANC nadir of 320 vn day 17; then recovered 7 days later, 
suggesting perhaps that mature cells were being affected; 
never any associated symptoms. 

003-0i0/671: 41 y/o male; fever and pharyngitis during 
8th week of treatment; ANC = 0 at nadir; neutropenia 
recovered within a week, again suggesting that process 
may have been affecting mature cells. 

85146/224: 59 y/o female; history of Sjogrens; d/c after 
9 days with fever, rash, and sob; subsequent severe 
neutropenia (ANC nadir of 6) and thrombocytopenia, ar.d 
course complicated by pneumonia; neutropenia resolved 
within 19 days of stopping mirtazapine; bone marrow 
relatively normal in appearance, suggesting autoimmune 
process with destz.uction of mature cells. 

The crude incidence for agranulocytosis (2 cases) or severe 
neutropenia (1 case) in the phase 2-3 mirtazapine exposed 
patients was 3/2796 (roughly 1.1 per thousand patients 
exposed. The 95% ~~nfidence interval for this estimate is very 
wide, i.e., (0.000220-003132), ar roughly 2.2/10,000 to 
3.1/1000. 
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Thera were no cases of severe neutropenia or agranulocytosis 
among active control patients or placebo patients in the 
sponsor's integrated database. However, there was a case of 
agranulocytosis in an imipramine exposed patient in one of the 
ongoing studies. 

There have been no postmarketing reports of neutropenia among 
an estimated 6500 patients exposed to mirtazapir.e in the 
Netherlands. However, we have no information on the duration 
of exposure of these patients, the accuracy of the estimate of 
exposed patients or the level of ascertainment of exposed 
patients. 

Comment: 

Both our consultant (Louis Weintraub, M.D.) and the sponsor's 
consultant (. M.D.) agreed that it is useful to 
distinguish between the more commonly occurring mild and 
transient neutropenias from the 3 cases of severe neutropenia. 
These three cases for mirtazapine represent a signal of risk 
for this drug that we have not observed for any recently 
approved psychotropics, with the well-known exception of 
clozapine. In particular, we did not observe any cases of 
agranulocytosis or seve~e asymptomatic neutropenia among 
patients exposed in comparably sized premarketing databases 
for any of the last 5 antidepressants approved in the US 
(i.e., fluoxetine, sertraline, paroxetine, venlafaxine, and 
nefazodone). It is also significant to note that 
agranulocytosi::; is a recognized risk (although not well 
quantitated) for the antidepressant mianserin that is widely 
marketed around the world. Mirtazapine is structurally 
similar to mianserin, indeed, it is azomianserin. 

This risk was discussed at length at the 10-16-95 meeting of 
the POAC, and the comruittee was unanimous in concluding that 
this risk should not preclude the approval of this drug for 
depression. I agree. The issues concerning how best to 
address this risk in labeling were also considered by the 
committee. The two pertinent issues considered by the 
committee were (1) whether or not routine hematologic 
monitoring should be recommended, and (2) whether or not 
mirtazapine should be conside.'Ced a second line drug for 
depression because of this risk. Ors. Weintraub . 
advised against the usefulness of monitoring, given the 
apparent low incidence of agranulocytosis and severe 
neutropenia, and the committee agreed. The t:ommittee was 
unanimous in recommending against a second line status for 
this drug. While I think an argument could be made for 
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labeling mirtazapine as a second line drug, I agree that the 
risk of agranulocytosis/severe neutropenia is low and cannot 
yet be precisely estimated. Furthermore, there is no data to 
s11pport the e·ffectiveness of mirtazapine in patients who fail 
to respond to other antidepressant drugs. 

Nevertheless, I think mirtazapine stands apart from recently 
approved antidepressants with regard to hematologic risk, and 
I feel that a very strong warning is indica.ted. I have 
proposed a stronger warning statement than th;1.t proposed by 
the sponsor, including bolding, and also advice in Information 
for Patients to warn patients of this risk and advise them to 
report to their physicians early signs and symptoms of 
infection. I believe that, with such a prominent Warning, 
Remeron will in effect become a second line drug, and with 
this approach there is not.the implied claim of effectiveness 
in refractory patients that might be read into a second l.ine 
status. 

somnolence: 

In short-term US placebo controlled trials, the incidence of 
reported somnolence was as follows: 

Mirtazapine 
Placebo 
Amitriptyline 

.243/453 (54\-) 
65/361 (18%) 

115/193 (60%) 

In all US trials, the incidence of discontinuation for 
somnolence was as follows: 

Mirtazapine 
Placebo 

140/1299 (10.8%) 
9/361 (2. 5%) 

Several patients on mirtazapine experienced motor vehicle 
accidents, which in two cases were attributed to the severe 
somnolent effects of the drug. It is unclear whether or not 
significant tolerance occurs with the somnolent effects of 
mirtazapine. I have recommended in labeling particularly 
strong advice t~ patients regarding their assessment of the 
effects of mirtazapine on ability to drive, etc. 

Dizziness: 

As noted under VS, I consider the dizziness observed in ph 2-3 
studies as a parallel phenomenon to the orthostasis observed 
in phase ' studies. Clinicians will need to be cautioned 
about the potential risk to patients vulnerable to the effects 
of hypotension, thus, we have added a precaution about 
possibJ.e orthostatic effects of this drug. 

16 



·Appetite ·Increase/Weight G1in: 

In short-term US placebo controlled trials, the incidence of 
reported appetite increase was as follows: 

Mirtazapine 
Placebo 
Amit~iptyline 

76i453 
7/361 

12/193 

( l 7t) 
{2\') 
( 6t) 

In all US trials, the incidence of discontinuation for 
appetite increase was as follows: 

Mirtazapine 
Placebo 

59/1299 (4.5t) 
0/361 (Ot) 

In short-term US placebo controlled trials, the incidence of 
weight gain of ~ 7% of body weight was reported as follows: 

Mirtazapine 
Placebo 
Amitriptyline 

33/440 
0/353 

ll/188 

(7. St) 
( Ot) 

(5.9") 

In all US trials, the incidence of discontinuation for weight 
gain was as follows: 

Mirtazapine 
Placebo 

106/1299 (8.2t) 
l/361 (0.3t) 

Cholesterol & Triglyceride Increases: 

There were also increases in serum cholesterol and 
triglycerides among mirtazapine patients, likely associated 
with the weight increases. [~: These data were collected in 
a nonfasting state in most cases.] 

In short-term us placebo controlled trials, the incidence of 
cholesterol increases to ~ 20% above the upper limits of 
normal (ULN) were reported as follows: 

Mirtazapine 
Placebo 
Amitriptyline 

64/424 
24/328 
li/l8l 

(lSt) 
( 7t) 
<at l p < 0.001 (Mirt VS Pbol 

In short-term US placebo control~.~d trials, observed changes 
from baseline in mean serum cholasterol were as follows: 

Mirtazapine 
Placebo 
Amitriptyline 

+5.8 mg/dL 
-0.8 mg/dL 
+4.6 mg/dL 
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In sh.irt•term 
triglyceride 
follows: 

US placebo controlled trials, the incidence of 
increases to ~ 500 ng/dL were reported as 

Mirtazapine 
Placebo 
Amitriptyline 

25/424 (6\) 
9/328 (3\) 
6/181 (3\) p < 0.05 (Mirt vs Pbo) 

In short-term US placebo controlled trials, observed changes 
from baseline in mean serum triglyceride were as follows: 

Mirtazapine 
Placebo 
AmitriptyJ.ine 

+21.5 mg/dL 
-3.7 mg/dL 

+14.5 mg/dL 

Transaminase Increases: 

In short-term US placebo controlled trials, the incidence of 
ALT increases to 2 3X ULN were reported as follows: 

Mirtazapine 
Placebo 
Amitriptyline 

8/424 (2.0\) 
1/328 (0.3\) 
3/181 (2.0\) p = 0.09 (Mirt vs Pbo) 

According to the sponsor's hepatology consultant (Paul 
Watkins, M.D.), there were a total of 45 patients among the 
2796 exposed to mirtazapine in ph 2-3 studies with ALT 
elevations to 2 3X ULN (i.e., 1.6%). These 45 patients were 
distributed on the basis of severity as follows: 

3-5 X ULN 
5-10 X UL~ 

10-20 X ULN 
>20 X ULN 

33 
8 
3 
1 

While several of th~se patients were discontinued for their 
ALT increases, for others, the ALT increases resolved despite 
continued treatment. In some of these patients, concomitant 
alcohol abuse appeared to be a likely causative factor. The 
highest elevation reported was in a 35 y/o asymptomatic male 
who was discontinued with an ALT of 1255 IU/L. Three days 
later the ALT was near normal. All other elevations were less 
than 500 IU/L. Only one of these 45 patients had any symptoms 
associated with the ALT increase, i.e., a 29 y/o male with 
diarrhea, fever, and nausea associated with an ALT of 506 
IU/L. The ALT had returned to normal within 3 weeks of 
discontinuing mirtazapine. None of these patients experienced 
jaundice. 

The reviewing medical officer recommended routine ALT 
monitoring, as did the consultant from HFD-180 (John Senior, 
M.D.}. However, we have not in the past been recommending 
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routine transaminase monitoring for other drugs showing this 
pattern of generally mild and reversible transaminitis. The 
question of whether or not such monitoring should be 
reconunended in labeling was raised at the PDAC meeting 10-16-
95, and the committee was not in favor of including such a 
recommendation in labeling. I have not included a 
recommendation for routine monitoring of transaminases in the 
labeling that I have forwarded. 

Seizures: There was only 1 reported seizure among 2796 
patients exposed in the phase 2-3 studies (0.04t). 

Mania/Hypornania: Mania/hypomania was reported in 0.2t (3/1299) 
US patients taking mirtazapine, compared to no placebo 
patients. This i~ comparable to what has been observed for 
other antidepressants. 

Conclusions Regarding Safety Data 

Clearly, the main safety concern for this drug is its potential for 
severe neutropenia/agranulocytosis. Although the risk for this 
event cannot be precisely defined at this point, I believe the 
concern can be adequately addressed w:i.th strong labeling. The 
other important safety findings for this drug, in particular 
somnolence, weight gain, cholesterol/triglyceride increases, 
transaminase increases, and dizziness, can also be addressed 
adequately in labeling. In conclusion, I do not feel that the 
safety profile for this drug is sufficiently troublesome to 
preclude its approval. 

5.3 Clinical Sections of Labeling 

We have substantially rewritten the clinical sections of the draft 
labeling that is included with the approvable letter. The 
explanations for the changes are provided in bracketed comments in 
the draft labeling. 

6.0 WORLD LITERATURE 

Dr. Balian reviewed the published literature for 
included in the NDA and did not discover any 
unrecognized important safety concerns for this drug. 
for a literature update in the approvable letter. 

7.0 FOREIGN REGULATORY ACTIONS 

mirtazapine 
previously 

We will ask 

To my knowledge, Remeron has been marketed in the Netherlands since 
September, 1994, and is approv~d but not yet marketed in Austria, 
Finland, and Peru. We will ask for an update on the regulatory 
status of Remeron in the approvable letter. 
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8.0 PSYCBOPBARMACOLOGICAL DRDGS ADVISORY COMMIT'l'BB (PDAC) MBBTDTG 

A meeting of the PDAC was held on 10-16-95 to discuss the safety 
and efficacy of mirtazapine for the treatment of depression. As 
noted above, the Committee voted in favor of both its efficacy 
(8-Q) and safety (8-0) . 

9.0 OSI INSPECTIONS 

Of the 5 studies I consider positive for this NDA, inspections have 
been completed and are satisfactory for 2, i.e., Bremner (003-022) 
and Smith (003-024). Inspections are pending on 2 others: Walshe 
(003-020) and Deshay (85027) . Claghorn was the principal 
investigator for the fifth study (003-002); he has been inspected 
in the recent past and has essentially passed inspection. 

10. 0 LABELING AND APPROVABLE LEI l'ER 

10.l Final Draft of Labeling Attached to Approvable Package 

Our proposed draft of labeling is attached to the approvable 
letter. As noted, we have made substantial changes to the 
sponsor's draft dated 1-26-95. 

10.2 Foreign Labeling 

We have received translated labeling for the countries in which 
mirtazapine is approved and provisionally approved. These 
documents were reviewed and considered in our modifications to the 
proposed labeling for this product. 

10.3 Approvable Letter 

The approvable letter includes draft labeling and requests for: a 
safety update; a literature update; a regulatory status update; a 
request for a relapse prevention trial; a request for a study in 
depressed children; a request for studies to further explore 
dose/response for effectiveness; additional in vitro interaction 
studies to further address the metabolism of this drug by P450 
isozymes and also its inhibitory effects on P450 isozymes; 
additional information on the postmarketing experience in the 
Netherlands, particularly regarding the extent of exposure and the 
extent of ascertainment for serious hematological events. 

11. 0 CONCLUSIONS AND RBCOMMBNDATIOHS 

I believe that Organon has submitted sufficiei~t data to eupport the 
conclusion that mirtazapine is effective in the treatment of 
depression. However, mirtazapine stands allart from the 5 most 
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recently approved antidepregsants in that it is associated with a 
potential for a very serious hematological event, i.e. , 
agranulocytosis. These 5 previously approved drugs appear not to 
be associated with this everit or any comparably serious adverse 
event. Neverthel1~ss, mirtazapine is also the first of a class of 
antidepressants that may act partly through a-2 antagonism to be 
considered for approval by FDA. Given the heterogeneity of the 
population of depressed patients who are the candidates for these 
various treatments, I believe that this drug should be considered 
approvable, despite its unusual risk, because of the possibility 
that some subgroup of this population may benefit preferentially 
from a drug in this class. I hold this view only because I believe 
that, with strong labeling, this drug can be uaed in a reasonably 
safe manner. Consequently, I recommend that we issue the attached 
approvable letter with our labeling proposal and the above noted 
requests for updates, etc., in anticipation of final approval. 

cc: 
Orig NDA 
HFD-120 
HF0-120/TLaughren/PLebei·/Balian/Mosholder 
HFD-100/RTemple 

DOC: MEMMRTDP.AEl 
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Table 1 
Baseline Demographics and Illness Characteristics 

Study Group Age-yr ' ' HAMD-21 CGI-S 
Number (mean) Female White (mean) (mean) 

003- MRT 39 55% 98% 24 4.3 
002 

PBO 40 48, 89% 25 4.2 

003- MRT 43 47% 98% 25 4.3 
003 

PBO 43 67% 93% 26 4.3 

84023 MRT 46 58% -- 26 --
PBO 46 48% -- 26 --

85027 MRT 40 64% -- 26 --
PBO 41 70% -- 26 --
MRT 44 46% 100% 28 4.5 

003-
020 AMI 43 45% 98% 29 4.7 

PBO 45 62% 95% 30 4.8 

MRT 45 56% 93% 24 • 4.1 
003-
021 AMI 44 54% 88% 25 4.2 

eeo 48 56% 83% 24 4.0 

MRT 39 59% 96% 33 5.1 
003-
022 AMI 39 74% 96% 32 5.2 

PBO 37 70% 98% 31 5.1 

MRT 63 43% 100% 25 3.7 
003-

60% 023 TRZ 61 96% 25 4.0 

PBO 62 59% 100% 24 3.9 

MRT 44 54% 98% 28 4.4 
003-
024 AMI 43 51% 94% 28 4.5 

PBO 40 67\ 100% 28 4.3 

003- MRT1 40 66% 86\ 26 4.3 
008 

86% 25 PBO 39 61\ 4.2 
1 These values represent aggregrate measures across all 4 dose 

groups for this study. 
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Table 2 
Patient Disposition 

Completers to Week 6: n/N 1 (%) 

Study Number Hirtazapine Amitriptyline Placebo 

003-002 26/44 (59%) -- 19/44 (43%) 

003-003 27/45 (60%) -- 24/45 (53%) 

84023 37/59 (63%) -- 30/54 ( 56%) 

85027 51/64 (80%) -- 48/66 (73%) 

003-020 23/41 (56%) 25/40 (63%) 24/39 (62%) 

003-021 22/45 ( 4 9%) 27/48 (56%) 21/48 ( 4 4%) 

003-022 37/49(76%) 40/50 (80%) 36/50 (72%) 

003-023 37/49 ( 76%) 32/48 (67%) 2 32/48 (67%) 

003-024 30/50 (60%) 35/49 (71%) 27/48 (56%) 

1 n = number completing and N = intent-to-treat sample 
2 Trazodone was active control for study 003-023 



Table 3 
Mean Dose (mq) for Completers to Week 6 in Titration Studies 

Study Number Mirtazapine Amitriptyline Trazodone 

003-002 21 -- --
003-003 27 -- --

84023 33 -- --
85027 52 -- --

003-020 24 37 --
003-021 21 116 --
003-022 31 186 --
003-023 29 -- 220 

003-024 22 144 --



Table 4 . ' 

Summary of Significance Levels1 (2-sidedl for Pairwise 
Comparisons Mirtazapine VS Placebo in Study 003-002 

. Key Mirtazapine vs Placebo 
Outcome 

Variables Week2 

1 2 3 4 5 6 

HAMD-21 Total 
LOCF • 

oc • * ... - -
HAMD-21 Item 1 

LOCF • 
oc * . . . - -

MADRS Total 
LOCF * 

oc * * * * - -

CGI Severity 
LOCF * 

oc .. * * * - -

1 Based on Wilcoxon Rank Sum Analysis 
* .. p ~ 0.05 
t .. p ~ 0.10 

"' p > 0.10 

2 End of we<E-ks 1-6 



.. 

Table 5 
Summary of Significance Levels1 (2-sided) for Pairwise 

Comparisons Mirtazapine V:l Placebo in Study 85027 

Key Mirtazapine vs Placebo 
Outcome 

Variables Week2 

1 2 3 4 5 

HAMD-21 Total 
LOCF -

oc - * t 

HAMD-21 Item 1 
LOCF * 

oc - * * 
MADRS Total 

LOCF * 
oc - • * 

Global Assessment Scale 
LOCF t 

oc - * t 

1 Based on Wilcoxon Rank Sum Analysis 
* - p ~ 0.05 
t - p ~ 0.10 
- - p > 0.10 

2 End of weeks 2, 4, and 5 
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Table 6 

Summary of Significance Levels1 (2-sided) for Pairwise 
Comparisons (Mirtazapine vs Pbo and Amitriptyline vs Pbo) in 

Study 003-020 

Key Mirtazapine vs Pbo Amitriptyline vs Pbo 
Outcome 

Variables Week2 Week 
1 2 3 4 5 6 1 2 3 4 5 6 

HAMD-21 Total 
LOCF • • 

oc - t • . - . - • • • t • 
HAMD-21 Item l 

LOCF • • 
oc - - - - - • - - - - - • 

MADRS Total 
LOCF • • 

oc - - - t - t - • • * t * 

CGI Severity 
LOCF • * 

oc - - * * t • - • * * * * 

1 Based on Wilcoxon Rank Sum Analysis 
• .. p ~ 0.05 
t - p ~ 0.10 
- -p > 0.10 

2 End of weeks 1-6 



,-,c ,-, 
.:::. ,_,, ::: 



; 
' 

Table 7 
Summary of Significance Levels1 (2-sided) for Pairwise 

Comparisons (MJ,.rtazapine vs Pbo and .Amitriptyline vs Pbo) in 
Study 003-022 -

Key Mirtazapine vs Pbo .Amitriptyline VS Pbo 
Outcome 

Variables Week2 Week 
1 2 3 4 5 6 1 2 3 4 5 6 

HAMD-21 Total 
LOCF * * 

oc * * * * * * * * * * * * 
HAMD-21 Item 1 

LOCF * t 
oc * * * * * * t * * t - -

MADRS Total 
LOCF * * 

oc t * - - * * * * * * * * 
. CGI Severity 

LOCF ~ * 
oc - t - - * * - t * * * * 

1 Based on Wilcoxon Rank Sum Analysis 
* = p ~ 0.05 
t = p ~ 0.10 
- = p > 0.10 

2 End of weeks 1-6 

l. 1 



Table 8 
Swnmary of Significance Levels1 (2-sided) for Pairwise 

Comparisons (Mirtazapine vs Pbo and Amitriptyline vs Pbo) 
Study 003-024 

Key Mirtazapine vs Pbo Amitriptyline vs 
Outcome 

VariablEs Week2 Week 
l 2 3 4 5 6 1 2 3 4 5 6 

HAMD-21 Total 
LOCF * * 

oc t * - * - t * * * * - * 
HAMD-21 Item 1 

LOCF * * 
oc t - * * t t - * * * - * 

MADRS Total 
LOCF * * 

oc t * * * - * * * * * - * 
CGI Severity 

LOCF * * 
oc - t t * - t * * * * - * 

1 Based on Wilcoxon Rank Sum Analysis 
* = p ~ a.cs 
t = p ~ 0.10 

= p > 0.10 

2 End of weeks 1-6 

in 

Pbo 
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Table 9 
Size of Treatment Effect in Positive Mirtazapine Studies 

[Difference Between Mirtazapine and Arnitriptyline vs Pl.iicebo in 
Mean Change from Baseline for HAMD-21 Total at Week 6 (LOCF)] 

Study 003-002 

Groups Baseline1 Baseline-Wk62 Difference3 

Placebo 24.7 -5.4 

Mirtazapine 24.2 -11.7 6.3 

Study 85027 

Groups Baseline1 Baseline-Wk52 Difference3 

Placebo 26.2 -10.9 

Mirtazapine 26.4 -13.4 3.5 

Study 003-020 

Groups Baseline1 Baseline-Wk62 Difference3 

Placebo 29.5 -4.8 

Mirtazapine 27.8 -10.3 5.5 

Amitriptyline 29.2 -11.5 6.7 

Study 003-022 

Groups Baseline1 Baseline-Wk62 Difference3 

Placebo 31.2 -9.0 

Mirtazapine 33.0 -16.1 7.1 

Amitriptyline 32.0 -14.1 5.1 

Study 003-024 

Groups Baseline1 Baseline-Wk62 Difference3 

Placebo 27.6 -7.7 

Mirtazapine 27.5 -12.1 4.4 

Amitriptyline 27.6 -13.9 6.2 

1 Baseline mean HAMD-21 total score 
2 Change from baseline to week 6 (LOCF) 
3 Difference between mirtazapine and amitriptyline vs placebo in 

mean change from baseline to week 6 (LOCF) for HAMD-21 

• I 
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Table 10 
Mean Change from Baseline in HAMD-21 at 6-week Endpoint1 

(LOCF and OC) for Mirtazapine and Placebo (10 Studies) 

Study LOCF oc 
Number 

Mirtazapine Placebo Mirtazapine Placebo 

003--002 -11.7 -5.4 ' -14.5 -11.4 

003-003 -10.4 -8.8 -14.0 -11.5 

84023 -10.9 -9.0 -14.2 -11.9 

85027 -13.4 -10.9 -14.7 -11.8 

003-020 -10.3 -4.8 -13.0 -6.2 

003-021 -11.7 ·-9. 5 -13.8 -17.4 

003-022 -16.1 -9.0 -19.4 -11.0 

003-023 -9.9 -6.6 -11.1 -7.6 

003-024 -12.1 -7 .. 7 -15.7 -11.1 

003-008 2 -8.1 -9.6 -16.6 -11.4 

1 Study 85027 was a 5-week study. 
2 Results are presented for the 60 mg/day group. 
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MEMORANDUM. 

DATE: JAN 2 5 1996 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

FROM: Director, Office of Drug Evaluation I, HFD-101 

SUBJECT: Mirtazapine {NDA 20-415, Remeron) 

TO: Dr. Paul Leber, HFD-120 

The excellent primary and secondary reviews make the situation 
with Mirtazapine quite clear. The effectiveness of M is 
supported by 5 controlled trials, but the dose-response is 
unclear not-well-defined. You noted that M "like other 
antidepressant drug products developed over the last decade" is 
not as effective as amitriptyline. I don't think that conclusion 
is clear for most of those drugs (the SSRI's, e.g.) but it may be 
so in this case. In the 4 studies with placebo, M, and A, A was 
a little better in 2 (003-020 and 003-024) little worse in 1 
(003-022), and importantly better in one (003-021), where A was 
significantly better than placebo and M was not. I think those 
results do suggest A may be better than M but that the matter is 
not really settled. 

With respect to dose, I note that although some trials uoed doses 
of up to the 50 mg 007 vs series did not, stopping at 35 mg. 
Those studies were, however, as supportive as any studies 
conducted. The studies going to higher doses were weaker on 
average. I would suggest making 35 mg the top recommended dose. 
That may be a problem with planned lS and 30 mg tablets, but 
perhaps 30 mg could be the high dose. There is evidence 
supporting the effectiveness of a 20 mg dose, as significant drug 
placebo differences in a number of trials are present by 2 weeks 
a time, when the dose is only 20 mg. (See studies 003-002, 003-
022 and 003-021). Study 003-023, not consistently significant 
for most measures at all weeks, did show favorable results at 
week 2 on HAM-D21. The fact that the European studies (84023 and 
84027) went to 50 mg (or apparently, higher) doesn't suggest 
value of those doses, as 84023 never showed a treatment effect 
and-84027 was certainly not more impressive than other trials. 
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The pooled 003 data {Mele, p. 53) for percent of patients with 
50\ or greater change on HAM-021, or other measures {p. 54), also 
suggest that the treatment-placebo difference increases only a 
little after 2 weeks for Mirtazapine, again suggesting only a 
small benefit, at best, for doses beyond 20 mg. 

This drug seems fairly obviously one for which work-up of 
individual enantioners should have been considered, as it appears 
somnolence and alpha blockade, neither very good characteristics 
for a drug not intended to be a sedative or antihypertensive may 
be associated with one enantiomer. 

With respect to labeling, see comments on the labeling attached 
to the approvable letter. A few specific points: 

l. I agree with the conclusion that monitoring wbc or hepatic 
function in this case is not reasonable; the "get" rate is 
just too low. We have urged monitoring when rates of 
agranulocytosis get into the l\ range and when sever liver 
injury (including jaundice in some) is known. 

2. I think the leukopenia warning deserves a box. 

3. I think doses above 35 mg are not supported, although they 
seem to be tolerated and suggest a top recommended dose of 
30 mg. 

....-!-.. ~ 
• • • 
. , 

Robert Temple, M.D. 
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{ c,rt Note : Brackets 

I>RAP'l' LABBLIHG PROPOSAL 

[] embedded within the text that follows 

,.e··,··· ,,. 
~ 

include comments and explanations concerning the proposed 
draft labeling. For some sections, few changes were proposed, 
while others required extensive modification. This revision 
is based on the version of labeling submitted in the August 
21, 1995 original submission. If you feel that further 
revisions are necessary to this draft, please use this exact 
document as the starting document. Please use the 'strikeout' 
font to indicate the material you wish to delete and the 
'redline' font to indicate the material you wish to add. 

I>BSCRIPTION 

RZMBRON"' 
(mirtazapine) Tablets 

[We have made a slight modification to the first sentence 
of the first paragraph in this section, since it 
suggested that Remeron is a unique antidepressant. 
Rather, we have clarified that the chemical structure is 
unique.] 

REMERON"' (mirtazapine) is an antidepressant for oral 
administration with a tetracyclic chemical structure unrelated 
to selective serotonin reuptake inhibitors, tricyclics or 
monoamine oxidase inhibitors (MAOI). Mirtazapine belongs to 
the piperazino-azepine group of compounds. It is designated 
l,2,3,4,l0,l4b-hexahydro-2-methylpyrazino [2,l-a] pyrido (2,3-
c] benzazepine aud has the empirical formula of C17H19N3 • Its 
molecular weight is 265.36. The structural formula is: 

[Insert structural formula here.] 

Mirtazapine is a white to creamy white crystalline powder 
which is slightly soluble in water. 

REMERON"' is supplied for oral administration as scored film­
coated tablets containing 15 or 30 mg of mirtazapine. Each 
tablet also contains corn starch, hydroxypropyl cellulose, 
magneaium stearate, colloidal silicon dioxide, lactose and 
other inactive ingredients. 
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CLINICAL PBAIUIACOLOQY 

(We have made several modifications to this section. 

-Our current app1·oach to t.his subsection of 
antidepressant labeling ' J to acknowledge that the 
pharmacological basis for the antidepressant action of 
any of these drugs is not known with any certainty. 
Alternatively, we believe it is most informative to 
neutrally describe the pharmacology of mirtazapine, 
except in those instances when the linkage to clinical 
effects is adequately known, e.g., histamine antagonism 
for sedation and a 1 adrenergic antagonism for orthostatic 
effects. We have also deleted the discussion of 
enantiomer specific effects since the data supporting 
those statements are complicated; a much longer 
discussion would be needed to adequately address this 
issue, and there would be no clear clinical relevance for 
such a discussion. 
-We have deleted the qualifier "initial" to sedative, 
since the somnolent effects of mirtazapine appear to 
persist in many patients. 
-We have added a reference to the a 1 adrenergic 
antagonist effect, as a probable explanation for the 
hypotensive effects observed in phase l studies and 
dizziness observed in phase 2-3 studies. 
-We have deleted the r1.,ference to anxiolytic effects, 
since mirtaZi.lpine has not been developed as an anxiolytic 
and its effects on anxiety symptoms have been addressed 
more appropriately in t~he Clinical Trials subsection. 
-The references to the absence of anticholinergic side 
effects and :;:ardiovasr=ular effects have been deleted, 
since these issues are more appropriately addressed in 
the Adverse Reactions section. However, in this regard, 
we have noted the moderatf! antimuscarinic effect of 
Remeron. 
-The reference 
this section, 
disturbance in 
appropriately 
subsection.) 

to sleep eifects has been deleted from 
since the clinical effects on sleep 

association with depression have been more 
addressed in the Clinical Trials 

The mechanism of action of REMERON* Cmirtazapine), as with 
other antidepressants, is unknown. 
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(!;> S"•"•t4·1: ~·.•~r.,.,,...__.. . ., . .,_"> ,,--6&-,,_, fir al '? 
r°~reclinical st.udies have shown that mirtazapine acts as an 

antagonist at central pres}'Dajl.tic a 2 adrenergic inhibitory 
autoreceptors, an action w~is postulated to result in an 
increase in central noradrenergic activit~ 

G .l\o 
Mirtazapine i~a I5"otent ~ntagonist of 5-HT2 and 
5-HT3 receptors. 

Mirtazapine is a potent antagonist of histamine (H1 ) 

receptors, a property that may explain the sedative effects 
seen in patients receiving this drug. 

Mirtazapine is a moderaf::~~energic antagonist, a property 
that may explain orthostatic hypotension and dizzin~ss 

reported in association with its use. 

Mirtazapine is a moderate antagonist at muscarinic receptors. 

In healthy normal volunteers, a single dose of mirtazapine (15 
mg) had moderate effects on subjective and objective 
psychometric tests designed to detect decreases in cognition,. 
memory, attention, psychomotor performance and muscle tone. 

• ..f' dY-:_( The effects of mirtazapine 
. I 7 additive. 

~· 

and diazepam appeared to be 

~C ~ Pharmacokinetic• 

~ ~cft' [We have made numerous changes in the organization and 
~ content of this subsection.] 

REMERON"' (mirtazapine) is rapidly and completely absorbed 
following oral administration and ise lilll•••~•• 9i••:ailal:Jility 
'a apprsxi=a••lJ Se\. Peak plasma concentrations are reached 
within about 2 hours following an oral dose. The presence of 
food in the stomach has a minimal effect <ln both the rate and 
extent of abso tion and does not require a dosage adjustment. 

proteiae. ::a witli all dzaga Lltat azc p:raaai:n Bam:el, 
~-t 1 stle111lli lsc exezcised wlte11 co aclt1ti11istczi11g nzdicatiu11a 
t c r VY ; nt•ract with mj rtaznpine at prgt•1 n bit:di!IQ sites 

~~ ::~':;:•ao•h•a w•• Che ''."""""'""" aectionl . 

care 
that 
(see 



-~ 
~Y ~M::..p!e'H\f, ~tensivel~li~~b.i.t:r;:'i/P1.; 
a..•~ ?'e~iminat"'via u ne (7St) ,.. ~c~..,f' BXf uitbjp 25 hgprs 

_ - ; Majoz.o pathways of biotransformation are demethylatic1n and (?> 

1 

OM) hydroxylation followed by conjugal~. Several unconj·ugated '7~ 
metabolites possess pharmacological activity but are p.resent I:s: ~ 
in the plasma at very low levels. The ( - ) enantiomer h~ ~ ""'t 

1C• ~ination half-life that is -~eroxi""".tely twice as lon~~ 
/'.a ieves plasma levels that a~ee timed as high as that of ~ 

the (+) enantiomer. A 

H./.-1-J "" da t... / 
Plasma levels are linea~OVer a dose range of 15 to so mg. 

~ 1 The mean elimination hirf-life of mirtazapine after oral 

411 .. fhi-..Jf" ~ I administration ranges from approximately 20-40 hours across 
~..-ftO ~~ age and gender subgroups, with females of al~es exhibiting 

J.4 . r.c.; ,t' significantly longer elimination half-lives than males.(_ V\ 

JC) ~C~) Steady st~te P7~j:.y;~s of ~irtazapine ar~ attai~ed within ._ 
"-"~~ 5 days, with ••~·"Alccumu.lation (accumulation ratio • l.S). 

~~? r 
~-}qpulatign Subgrqups 

r-·"P Liver Disease Following a single lS mg oral dose of 
mirtazapine, the oral clearance of mirtazapine was decreased 
by approximately 30t in hepatically impaired patients compared 
to subjects with normal hepatic function. Caution is 
indicated in administering REMERON,. to patients with 
compromised hepatic function (see Precautions and Dosage and 
Administration) . 

Renal Disease Following a single 15 mg oral dose of 
mirtazapine, patients with moderate [glomerular filtration 
rate (GFR) • ll-39 mL/min/l. 73 m3

] and severe [GFR < lO 
mL/min/l.73 m3 ] renal impairment had reductions in mean oral 
clearance of mirtazapine of about 30t and SO,, respectively, 
compared to normal subjects. Caution is indicated in 
administering REMERON,. to patients with compromised renal 
function (see Precautions and Dosage and Administration) . 

Elderly Patients Following oral administration of 
mirtazapine 20 mg/day for 7 days to subjects of varying ages 
(range, 25-74), oral clearance of mirtazapine was reduced in 
the elderly compared to the younger subjects. The differences 
were most striking in males, with a 40\ lower clearance in 
elderly males compared to younger males, while the clearance 
in elderly females was only 1ot lower compared to younger 
females. Caution is indicated in administering REMERON• to 
elderly patients (see Precautions and Dosage and 
Administration) . 
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Smokers - Cigarette smoking increased the mean oral clearance 
of mirtazapine by about 30\. 

~.......,,., 

Clinical Trial• .S,,llf91',iag .._ Bffectiven••• Sil•' 

[Consistent with recently 
products, we have added this 
some detail the clinical 
effectiveness claim.] 

approved antidepressant 
subsection to describe in 

trials supporting the 

The efficacy of REMERON"' (mir~ine) as a treatment for 
depression was established in f.S!i(b'.l'icebo-controlled, 6-week 
trials in adult outpatients meeting DSM-III criteria~ major 
depressio~ Pat~I\lf were titrated with mirtazapine ~a dose 
range of t 5 ~ ~~i'day. Overall, these studies demonstrated 
mirtazapine to be. superior to placebo on at least three of the 
fellowing four measures: 21-Item Hamilton Depression Rating 
Scale (HORS) total score; HORS Depressed Mood Item; CGI 
Severity score; and Montgomery and Aaberg Depression Rating 
Scale (MADRS) . Significant differences were also found for 
certain factors of the HORS (e.g., anxiety/somatization factor 
and sleep disturbance factor) . The mean mirtazapine dose for 
patients who completed these four studies ran~ed from 21 to 3t.~r 
mg/dar. tr e.~ ~~' ~.-•.,... cb.11~ ~(c'-.,c.tl 0 ~ -~ 
d..ou. ""'tto~·~~ -.t ~ ~~ .... ~- _,...,... · ~r · ~ ~ ... t.~ ... 111 ~ ~ ~· ... ~. o.J- ~ 
ia•rr 1 it 1CT.i t~ =1 gyp 111tf .genl:ier o«xd 11'::lt: ~ 
surest,,~ny i erent!al °tesponsiveness on the basis of these ~fl 
s groupings. ~ liq 

s:~~ ~ 
'"'- 'etQ: INDICATIONS AND OSAGB 

[We have made a number of modifications to this 
-We have changed the language for the claim 
currently used for antidepressants. 

section: 
to that 

-We have added a reference to the Cli::iical Pharmacology 
subsection for details regarding thti clinical trials 
supporting the claim. 
-While DSMIII criteria were used in the conduct of your 
trials, we nevertheless think it would be appropriate to 
use the currently accepted definition of major 
depression, i.e., DSMIV. 
-We have deleted the statement regarding anxiety 
reduction, since the effect on anxiety associated with 
depression has been more appropriately addressed in the 
Clinical '!'rials subsection. 
-We have added a statement acknowledging that mirtazapine 
has not been adequately studied in depressed inpatients. 

s 
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-Finally, since we disagre~ that you have provided 
adequate data pertinent to the question of long-term 
·efficacy, we have added a statement noting that 
mirtazapine has not been adequately studied with regard 
to long-term efficacy or relapse prevention. 

REMERON• (mirtazapinel Tablets are indicated for the treatment 
of depression. 

The efficacy of REMERON• in the treatment of depression was 
established in six week controlled trials of outpatients whose 
diagnoses corresponded most closely to the Diagnostic and 
Statistical Manual of Mental Disorders - 3rd edition (DSM-III) 
category of major depressive disorder (see CLINICAL 
PHARMACOLOGY). 

A major depressive episode (DSM-IV) implies a prominent and 
relatively persistent (nearly every day for at least 2 weeks) 
depressed or dysphoric mood that usually interferes with daily 
functioning, and includes at least five of the following nine 
symptoms: depressed mood, loss of interest in usual 
activities, significant change in weight and/or appetite, 
insomnia or hypersomnia, psychomotor agitation or retardation, 
increased fatigue, feelings of guilt or worthlessness, slowed 
thinking or impaired concentration, a suicide attempt or 
suicidal ideation. 

The antidepressant effectiveness of REMERoN• (mirtazapinel in 
hospitalized depressed patients has not been adequately 
studied. 

The effectiveness of REMERON• in long-term use, that is, for 
more than 6 weeks, has not been systematically evaluated in 
controlled trials. Therefore, the physician who elects to use 
REMERON• for extended periods should periodically evaluate the 
long-term usefulness of the drug for the individual patient. 

COHTllADIDICA'1'IOHS 

REMERON• (mirtazapine) TablP.cs ar~ contraindicated in patients 
with a known hypersensitivity to mir~azapine. 

6 
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Agr&Dulocyto•iit 
(we.. e,.,1. ee • , ..ti. .& • ..,,. ~. flo • ~ re .,,ta':f'"os' ~ tot.\.,..' 
[We have modified this statement b deleting the '9...;.p 
reference to the imipramine case. There are not adequate ~ 
data in your database to make comparisons between 
mirtazapine and other antidepressants with regard to 
incidence of severe neutropenia and agranulocytosis. 
Rather, the point of this warning is to alert clinicians 
to the possibility of these serious events occurring in 
association with the use of mirtazapine. We have also 
added more details regarding mirtazapine to more fully 
describE! the observed findings. Finally, we have added ~·~ 

tSt" {Q11r) WOi!U'f. In premarketi.~g clinical t:riala, two (one with Sj6gren'• 

bold print to emphasize the importance of thJ.s signal.] 

~ Syndrome) out of 2,796 patient• treated with RDBRON,. 
(airtasapine) Tablet• developed agranulocytoaia [abaolut• 
neutrophil count (.AHC) c 500/mm3 with aaaociated aigna and 
aymptoma, e.g., fever, infection, etc.] and a third patient 
developed aever• neutropenia [ANC < 500/mm1 without any 
aaaociated aymptOllUI] • Por th••• thr•• patienta, onaet of 
••vere neutropenia waa detected on day• 9, 17, and 61 of 
treatment, reapectively. A11 thr•• patient• recovered after 
RULeron waa atopped. Th••• thr•• ca••• yield a crude 
incidence of aevere n•utropenia (with or without aaaociated 
infection) of approximately 1.1 per thouaand patient• expoaed, 
with a very wide 95' confidence interval, i.e., 2.2 ca••• per 
10,000 to 3.1 ca••• per 1000. If a patient develop• a aor• 
tbroat, fever, atamatitia or other aigna of infection, along 

(f) I 

with a low WJIC count, treabuzlt with RDBRON,. ahould be 
cliacontinued and th• patient ahould be cloa•ly llOZlitored. If 
th• total WBC count ia below 2000/mm3 or the ANC ia below 
1000/mr., bone marrow aapiration llhould be conaidered to 
••certain granulopoi•tic atatua. If granulopoi••i• ia 
d•terained to b~ deficient, appropriat• culture• abould be 
p•rfozaed and an ap~ropriat• antibiotic regimmi inatituted. 

KAO Inhibitor• 

[We have made a minor editorial change to this 
statement. In keeping with recent labeling practice 
regarding this warning, we have added bold print. for 
emphasis.] 

ID patient• receiving other &Dtidepreaa&Dta in combination 
with a memo-mine oxida•• inhibitor (llAOI) and iD patient• who 
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have recently cli•aODtinued an antidepre••ant drug and then are 
•tarted OD an DOI, there have been report• of •eriou•, and 
•oaetlae• fatal, reactiOD9. Since there are no human data 
pertinent to •uch an interaction with PDUlcm•, it i• 
reocmnnended that RmROH,. not be u•ed iD combination with an 
DOI, or within lt day• of initiating or cli•contiDuing therapy 
with aD 111.0I. 

PUCAU'l'IOHS 

General 

Somnglence 
[We have modified this statement: 
-We have added data for the control groups for 
comparison. 
-We have added data on dropouts for somnolence. 
-We have noted the occurrence of motor vehicle accidents 
attributed to Remeron, since this may be a measure of the 
severity of this adverse event in some patients. 
-We don• t believe that adequate data pertinent to the 
question of tolerance have been collected, consequently, 
we have simply noted that fact.] 

In U.S. controlled studies, somnolence was reported in 56t of 
patients treated with REMERON,. (mirtazapine), compared to 18t 
for placebo and 60t for amitriptyline. In a pooled analysis 
of all premarketing US studies, somnolence resulted in 
discontinuation for 10.St of Remeron treated patients, 
compared to 2.st for placebo. Several patients treated with 
Remeron experienced motor vehicle accidents, which in two 
cases were attributed to the severe somnolent effects of 
Remeron. It is unclear whether or not tolerance develops to 
the somnolent effects of Remeron. 

Dizzinegs 

[We have modified this statement: 
-We have added data for the control groups for 
comparison. 
-We don't believe that adequate data pertinent to the 
question of tolerance have been collected, consequently, 
we have simply noted that fact.) 
-We believe there is a link between the orthostatic 
hYPotension observed in ph l studies and the dizziness 
observed :ln ph 2-3 studies that needs to be acknowledged 

• 
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here. Consequently, we have noted this likely 
connection, and cautioned about the use of Remeron in 
·patients likely to be vulnerable to adverse effects of 
lowered blood pressure.] 

In U.S. controlled studies, dizziness was reported in 7t o! 
patients treated with REMERON• {mirtazapine), compared to 3t 
for placebo and l4t for amitriptyline. It is unclear whether 
or not tolerance develops to the dizziness observed in 
associati~n with the use of Remeron. While the orthostatic 
hypotension observed in early clinical pharmacology trials 
with Remeron was not frequently observed in later clinical 
trials, the dizziness observed in association with mirtazapine 
use in these later trials was likely a manifestation of the 
same pharmacological basis for the orthostatic hypotension, 
i.e., probably a 1 antagonism. Thus, the prer:.:criber should be 
aware that there is some . risk of postural hypotension in 
association with mirtazapine use. REMERON• should be used 
with caution in patients with known cardiovascular or 
cerebrovascular disease that could be exacerbated by 
hypotension (history of myocardial infarction, angina, or 
ischemic stroke) and conditions that would predispose patients 
to hypotension (dehydration, hypovolemia, and treatment with 
antihypertensive medication) . 

Increaeed Appetite/Weight Gain 

[[We have modified this statement: 
-We have replaced the J.ata provided in your draft of 
labeling with data that we feel are more pertinent, 
including the proportions of patients dropping out !or 
weight gain. 
-We have added data for the control groups for 
comparison.]. 

In US controlled studies, appet:!.te increase was reported in 
l7t of patients treated with REMERON• (mirtazapine), compared 
to 2t for plact~bo and 6% for amitriptyline. In these same 
trials, weight gain of ~ 7t of body weight was reported in 
7.St of patients treated with mirtazapine, compared to Ot for 
placebo and 5.9t for amitriptyline. In a pooled analysis of 
premarketing US studies, weight gain resulted in 
discontinuation for 8. 2t of mirtazapine treated p:itients, 
compared to 0.3t for placebo. 
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Chgl eatergl /'Criglycerjdee 

[We have modified this statement: 
-We have replaced data suggested in your proposed 
labeling with data we feel are more pertinent. 
-We have added data for the control groups for 
comparison. 
-We have also added definitions of what is meant by 
clinically significant.] 

In U.S. controlled studies, nonfasting cholesterol increases 
to ~ 20\ above the upper limits of normal were observed in 15\ 
of patients treated with REMERoN• Cmirtazapine) , compared to 
7\ for placebo and 8\ for amitriptyline. In these same 
studies, nonfasting triglyceride increases to ~ 500 mg/d.L were 
observed in 6\ of patients treated with mirtazapine, compared 
to 3\ for placebo and 3\ for amitriptyline. 

Trapsaminaee Eleyatjons 

(We have slightly modified this statement.] 

Clinically significant ALT (SGPT) elevations (~ 3 times the 
upper limit of the normal range) were observed in 2.0\ (8/424) 
of patients expos~d to Remeron in a pool of short-term US 
controlled trials, compared to 0.3\ (1/328) of placebo 
patients and 2.0\ (3/181) of amitriptyline patients. Most of 
these patients with ALT increases did not develop signs or 
symptoms associated with compromised liver function. While 
some patients were discontinued for the ALT increases, in 
other cases, the enzyme levels returned to normal despite 
continued REMERON• (mirtazapine) treatment. Mirtazapine 
should be used with caution in patients with impaired hepatic 
function (see Pharmacokinetics section of Clinical 
Pharmacology, and Dosage and Administration). 

Actiyatign pf Mania/H:aigmani.a 

Mania/hypomania occurred in approximately 0.2\ (3/l,299 
patients) of REMERON• (mirtazapine) treated patients in U.S. 
studies. Although the incidence of mania/hypomania was very 
low during treatment with mirtazapine, it should be used 
carefully in patients with a history of mania/hypomania. 
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Seizures 

In pre-marketing clinical trials only one seizu=e was reported 
amon'.J the 2,796 U.S. and non-u.s. patients treated with 
REMERONN (mirt~zapine). However, no controlled studies have 
been carried out in patients with a history of seizures. 
Therefore, care should be exercised when mirtazapine is used 
in these patients. 

suicide 

Suicidal ideation is inherent in depression and may persist 
until significant remission occurs. As with any patient 
receiving antidepressants, high-risk patients should be 
closely supervised during initial drug therapy. 
f~?.scriptions of REMERONN (mirtazapine) should be written for 
the smallest quantity consistent with good patient management, 
in order to reduce the ris'~ of overdose. 

'CJse in patients with cgncomitant illness 

[We have modified the statements regarding orthostatic 
hypotension, in keeping with the earlier modifications 
regarding the statement on dizziness. We have also 
modified the paragraph regarding patients with renal or 
hepatic impairment.] 

Clinical experience with REMERONN (mirtazapine) in patients 
with concomitant systemic illness is limited. Accordingly, 
care is advisable in prescribing mirtazapine for patients with 
diseases or conditions that affect metabolism or hemodynamic 
responses. 

Mirtazapine has not been systematically evaluated or used to 
any appreciable extent in ent history of 
m}lOrardjal infarction or unstable heart dise Mirtazapine 
was not associated wit c inica ly significant ECG 
abnormalities in U.S. and non-u.s. placebo controlled trials. 
Mirtazapine was associated with significant orthostatic 
hypotension in early clinical pharmacology trials. While 
postural blood pressure changes were not noted in later 
clinical t:i:·ials, dizziness was observed in these trials, and 
was likely a manifestation of the same pathophysiological 
process. Consequently, caution is recommended in treating 
patients who are vulnerable to changes in blood pressure (see 
Dizziness above) . 

II 



Mirtazapine clearance is decreased in patients with moderate 
[glomerular filtration rate (GFR) • ll-39 mL/min/l.73 m2] and 
severe [GF'.R < 10 mL/min/l. 73 m2] t:enal impairment, and also in 
patients with hepatic impairment (See Pharmacokinetic 
Subsection of CLINICAL PHARMACOLOGY) . Caution is indicated in 
administering REMERON,. to such patients (see DOSAGE AND 
ADMINISTRATION) . 

Info%211&tion for patient• 

[We have made several modifications to this section: 
-We have strengthened the statement regarding psychomotor 
impairment given the significant occurrence of somnolence 
in association with the uee of Remeron. 
-We have slightly modified the alcohol statement. 
-Given the potential seriousness of agranulocyt:osis, 
should it occur, we have added a statement advising 
physicians to warn patients of this risk.] 

Physicians are advised to discuss the following issues with 
patients for whom they prescribe REMERON•: 

Agranulgcytgs-ls 

Patients who are to receive REMERON,. (mirtazapinel should be 
warned about the risk of developing agranulocytosis. 
Patients should be advised to report immediately the 
appearance of lethargy, weakness, fever, sore throat, malaise, 
mucous membrane ulceration or other possible signs of 
infection. Particular attention should be paid to any flu­
like complaiuts or other symptoms that might suggest 
infection. 

Interference with CpQDitiye and Mg~gr Perfgrm•nce 

REMERON,. (mirtazapinel may impair judgement, thinking, and, 
particularly, 111C"1tor skills, because of its prominent sedative 
effect. The dcowsiness associated with mirtazapine use may 
impair a patient's ability to drive, use machines or perform 
tasks that require alertn8ss. Thus, patients should be 
cautioned about engaging in hazardous activities until they 
are reasonably certain that Remeron therapy does not adversely 
affect their ability to engage in such activities. 
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cgmpleting Cpur1e gf Therapy 

While patients may notice improvement with REMERON,. 
(mirtazapinel therapy in 1 to 4 weeks, they should be advised 
to continue therapy as directed. 

Cgncgmitant medication 

Patients should be advised to inform their physician if they 
are taking, or intend to take, any prescription or over-the­
counter drugs since there is a potential for REMERON,. 
(mirtazapinel to interact with other drugs. 

Alcghgl 

The impairment of cognitive and motor skills produced by 
REMERON,. (mirtazapinel has been shown to be additive with 
those produced by alcohol. Accordingly, patients should be 
advised to avoid alcohol while taking mirtazapine. 

Pre~anc) 

Patients should be advised to notify their physician if they 
become pregnant or intend to become pregnant during REMERON,. 
(mirtazapine) therapy. 

NJ1rajng 

Patients should be advised to notify their physician if they 
are breast-feeding an infant. 

Laborato~ t••t• 

There are no routine laboratory tests recommended. 

Drug lzlteractiODa 

[We have made substantial changes to this subsection, 
particularly in the paragraph regarding P450 enzymes. We 
ask that you submit the data pertinent to the inhibitory 
potential of mirtazapine, i.e., a more complete report on 
the data presented at the 10-16-95 PDAC meeting. Once we 
have had an opportunity to review these data, they may 
serve as a basis for a more definitive statement 
regarding this issue.] 

13 
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As with other drugs, the potential for interaction by a 
variety of mechanisms (e.g., pharmacodynamic, pharmacokinetic 
inhibition or enhancement, etc.) is a possibility (See 
CLINICAL PHARMACOLOGY) . 

nnig• Affecting Hepatic Metahgliam 

The metabolism and pharmacokinetics of REMERON,. (mirtazapine) 
may be affected by the induction or inhibition of drug­
metabolizing enzymes. 

pruga that are Metahglized by apd/or Inhibit Cytochrgme P450 
Enzymes 

Many drugs are metabolized by and/or inhibit various 
cytochrome P450 enzymes, e.g., 2D§._,_ 1A2, 3A4, etc. 
Preliminary in vitro studies have z~~ that REMERON,. 
(mirtazapine) is a substrate for several of these enzymes, 
including primarily 2D6 and 1A2, an~to a m~h t~r,s,r extent, 
2C9 and 3A4. Howeuer, J,i: is -i.ntknown whetner or not 
mirtazapine is a substantial inhibitor 

1
of any of these 

enzymes. Concomitant use of mirtazapine with most other drugs 
metabolized by cytochrome P450 enzymes has not been formally 
studied. Therefore, coadministration of mirtazapine with 
other drugs that are metabolized by these enzymes should be 
considered with care. 

Concomitant administration of alcohol (equivalent to 60 g) had 
a minimal effect on plasma levels of REMERON,. (15 mg) in 6 
healthy male subjects. However, the impairment of cognitive 
and motor skills prodl.4ced by REMERON,. were shown to be 
additive with those produced by alcohol. Accordingly, 
patients should be advised to avoid alcohol while taking 
REMERoN•. 
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Diazepam 

Concomitant administration of diazepam (15 mg) had a minimal 
effect on plasma levels of mirtazapine (15 mg) in 12 healthy 
subjects. However, the impairment of motor skills produced by 
REMERoN• has been shown to be additive with those caused by 
diazepam. Accordingly, patients should be advised to avoid 
diazepam and other similar drugs while taking REMERON•. 

Carcinogene•i•, Mutagen••i•, Impairment of Perti1ity 

[We have made several modifications in this subsection. 
Exposure is expressed in mg/m2 rather than mg/kg. We 
have provided a more detailed description of the tumors 
observed in the mouse and rat studies. While we agree 
that the mechanism for tumor increase is likely non­
genotoxic, we feel a more circumspect statement regarding 
mechanism is appropriate. Finally, we have noted that 
the mouse study may not have been adequate from the 
standpoint of MTD.) 

Carcinogenicity studies were conducted with REMERoN• 
(mirtazapine) given in the diet at doses of 2, 20, and 200 
mg/kg/day to mice and 2, 20, and 60 mg/kg/day to rats. The 
highest doses used are approximately 20 and 12 times the 
maximum recommended human dose (MRHD)of 45 mg/day on a mg/m2 

basis in mice and rats, respectively,;..t.Jhere was an increased 
incidence of nepatoeell11laz adetibma and carcinoma in male mice 
receiving 20 times the MRHD, of hepatocellular adenoma in 
female rats rec:eiving 4 or 12 times the MRHD (with a trend 
toward increased hepatocellular tumors in male rats receiving 
12 times the ~I and of thyroid follicular 
adenoma/cystadenoma and carcinoma in male rats receiving 12 
times the MRHD (with a trend toward an increase in 
adenoma/cystadenoma at t_he lower doses)\ The data suggest 
that the above effects could possibly~e mediated by non­
genotoxic mechanisms, the relevance of which to humans is not 
known. 

~' The doses used in th ouse study may not have been high 
enough to adequately haracterize the carcinogenic potential 
of REMERoN•. ~ 



Mutngeneaia 

[We have slightly modified the mutagenicity statement.] 

! 
REMERON• was not mutagenic in the following: a;t.Ames test~an 
in vitro assay in Chinese hamster V 79 cells,.l,pi'/ 1ii :in yiyp 
rat micronucleus tes~ It was not clastogenic jn ap in yitro 
sister chromatid exchange assay in cultured rabbit lymphocytesl 
and it was not genotoxic in an in vitro unscheduled DNA 
synthesis assay in HeLa cells. 

Impoirment of Fertility 

[We have rewritten the fertility statement.] 

In a fertility study in rats, Remeron• was given at doses up 
to 20 times the maximum recommended human dose (MRHD) on a 
mg/ma basis. Mating and conception were not affected by the 
drug, but estrous cycling was disrupted at doses that were 3 
or more times the MRHD. 

Pregnancy 

[We have 
increases 
weights. 

changed the pregna~cy category to c based on 
in pup mortality and decreases in pup birth 

See Approvable letter.] 

Teratogenic Effects - Pregnancy Category c 

Reproduction studies in pregnant rats and rabbits at doses up 
to 20 and 17 times the maximum recommended human dose (MRHD) 
on a mg/ma basis, respectively, have revealed no evidence of 
teratogenic effects. However, in rats, there was an increase 
in pre- .and post-implementation losses in dams treated with 
Remeron• (mirtazapine) . There was an increase in pup deaths 
during the first 3 days of lactation and a decrease in pup 
birth weights. The cause of these deaths is not known. These 
effects occurred at doses that were 20 times the MRHD, but not 
at 3 times the MRHD, on a mg/ml basis. There are no adequate 
and well controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human 
response, this drug should be used during pregnancy only if 
clearly needed. 
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NUJ:aing Mother• 

It is not known whether mirtazapine is excreted in human milk. 
Because many drugs are excreted in human milk, caution should 
be exercised when REMERON,. (mirtazapine) Tablets are 
administered to nursing women. 

Pediatric U•• 

Safety and effectiveness in children have not been 
l!Stablished. 

Oeriatric U•• 

[We modified this statement to reflect the actual 
exposure in this age group.] 

Approximately 190 elderly individuals (~ 65 years of age) 
participated in clinical studies with Remeron. No unusual 
adverse age-related phenomena were identified in this c~"P;_, 
Oi a1 dar 1 1c pati 2 nts tr0 'tcd ''ith P ••••••• CPharmacoki.netic 
studies revealed a decreased clearance in the elierly. 
Caution is indicated in administering Remeron to elderly 
patients (see Clinical Pharmacology and Dosage and 
Administration) . 

ADVBRSB RD.CTIOHS 

Aaaociated with diacontinuation of treatment 

[We modified this subsection by focusing on different 
study pools than those in your proposed labeling and by 
including data for the placebo group.] 

Approximately 28 percent of the 1299 patients who received 
Remeron in US premarketing clinical trials discontinued 
treatment due to an adverse experience. For short-term US 
placebo controlled trial, the most common events (~l\) 

associated with discontinuation and considered to be drug 
related (i.e., those events associated with ~ropout at a rate 
at least twice that of pla~ebo) included: 



Common Adverse Events Associated with Discontinuation of 
Treatment in 6-Week US Rem~ron Trials 

Adverse Percentage of Patients Discontinuing 
Event with Adverse Evt,nt 

Remeron l,lacebo 
(n•453) (n•36l) 

Somnolence 10.4t 2.2t 

Nausea l.St at 

Connnonly Ob••rv•d Adver•• Bvent• in US Controlled Clinical 
Trial• 

[We modified this subsection by providing incidence data 
for both Remeron and placebo.] 

The most commonly observed adverse events associated with the 
use of REMERON• (incidence of St or greater) and not observed 
at an equivalent incidence among placebo-treated patients 
(Remeron incidence at least twice that for placebo) were: 

Common T:~eatrnent-Emergent Adverse Events Associated with 
the use of Remeron in 6-Week US Trials 

Percentage of Patients Reporting 
At.lverse Adverse Event 

Event 
Placebo Remeron 

(n•4S3) (n=36ll 

Somnolence 54t l8t 

Increased Appetite l7t 2t 

Weight Gain l2t 2t 

Dizziness 7t 3t 

Adv•r•• Bvent• Occurring at an Incidence of l\ or Nore A!IC>Dg 
IJQPQlOlf• Treated Patient• 

[We modified slightly the first paragraph in the 
introduction to the table that follows. In addition, we 
ask that you make several modifications to Table 2: 
-The purpose of the table that follows is to illustrate 
the adverse events profile of Remeron in comparison to 
placebo, not in comparison to other acti v·e drugs . The 
latter comparison is more difficult and raises questions 
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about the adequacy of the trials for such a comparison. 
Consequently, we ask that you delete the amitriptyline 
and trazodone columns from this table. 
-Please delete the incidence data for body systems. 
These data are difficult to interpret and of little 
clinical ·use. 
-Please delete the N's from the incidence cells; 
percentage by itself provides sufficient information, 
since the overall N's are provided above. 
-Please round the percentages to the nearest integer. 
-P7ease re~ov~ _t;s_ .f...Lootnot~~~e adve~i. ev~s. foS'" 
which the incid~ tll•IJ:t:: o~ greateri"o:o:...p;i;za:..O C.C. 
e111111a5aa ec Remeron. 
-Within each body system category, please order the 
adverse events on the basis of incidence. 
-Hemic and Lymphatic System should be deleted if there 
are no events occurring at an incidence of at least 1\ 
for Remeron. l 
-Similarly, the miscellaneous category should be deleted. 

The table that follows enumerates adverse events that occurred 
at an incidence of 1\ or more, and were more frequent than in 
the placebo group, among Remeron-treated patients who 
participated in seven, 6-week, placebo-controlled US studies 
in which patients were dosed with Remeron in a range of 5-35 
mg/day. This table shows the percentage of patients in each 
group who had at least one episode of an event at some time 
during their treatment. Reported adverse events were 
classified using a standard COSTART-based dictionary 
terminology. 

The prescriber should be aware that these figures cannot be 
used to predict the incidence of side effects in the course of 
usual medical practice where patient characteristics and other 
factors differ from those which prevailed in the clinical 
trials. Similarly, the cited frequencies cannot be compared 
with figures obtained from other investigations involving 
different treatments, uses and investigator~. The cited 
figures, however, do provide the prescribing physician with 
some basis for estimating the relative contribution of drug 
a.nd n~n-drug factors to the side effect incidence rate in the 
population studied. 
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TABLE2 
INCIDDICE OF ADVERSE CLINICAL EXPERIENCES (:tl1') 

IN SHORT· TERM U.S. CONTROLLED STUDIES 

Body System °'13770 Placebo Amilriptylinc 
Advcnc Clinical Experience (N-453) (N•361) (N•193) 

BodvaaWho~ 117 (25.1%) 91 (27.1%) 51 (30.1%) 

ASlbenia 34 ( 7.S%) 17 ( 4.7%) 21 (10.9%) 

Infection 6 ( 1.3%) 8 ( 2.2%) 2 ( 1.0%) 

Pain 6( 1.3%) 6 ( 1.7%) I ( O.S%) 

Flu Svndrome 22 ( 4.9%) ... 9 ( 2.5%) I ( 4.1%) 

HadKhc so (11.0%) 57 (IS.8o/o) 30 (15.S%) 

Chest Pain H 1.1%) 4 ( 1.1%) I ( 0.5%) 

Blclc Pain 9( 2.0%) 3 (0.8%) I ( 0.5%) 

Cardiovacullr System 26( S.7%) 24( 6.6%) 32 (16.6%) 

Palpitation 9( 2.0%) I (2.2%) 7( 3.6%) 

Tachycardia 5 ( 1.1%) 4( l.lo/o) II ( S.7%) 

Postural HYDOtension s ( 1.1%) 2 ( 0.6o/o) 10 ( S.2%) 

Digestive System 207 (45.Wo) 108 (29.9%) 16S (15.S%) 

lnc:reued Anoetite 76 (16.1%) 7 ( 1.9%) 12 ( 6.2%) 

DysDCDSia 13 ( 2.9%) 9 ( 2.So/o) 40 (20.7".4) 

Flatulence 6 ( 1.3%) 4 ( l.lo/o) 3 ( 1.6%) 

Nausea 19 ( 4.2%) 19 ( 5.3%) 9 ( 4.7%) 

Dry Mouth 112 (24.7%) S4 (IS.0%) IS6(80.8%) 

c on S7 (12.6%) 24 ( 6.60/o) 50(2S.9%) 

Dianhea 11 ( 2.4%) 16 ( 4.4%) 3 ( 1.6%) 

Hemic: and Lympbacic: System s ( 1.1%) 2 ( 0.6%) 0 

Metabolic: and Nutritional Disorden 71 (IS.7%) 13 ( 3.6%) 16 ( 1.3%) 

Edema 6 ( 1.3%) I ( 0.3%) 3 ( 1.6%) 

PeriDheral Edema 11 ( 2.4%) 4 ( 1.1%) 2 ( 1.0%) 

Wcillht Gain S4 (11.9%) 6 ( 1.7%) 13 ( 6.7%) 

Musc:uloslteletal System IS ( 3.3%) 11 ( 3.0%) 6 (3.1%) 

Myalaia 9(2.0%) 3 ( 0.8%) 4 ( 2.1%) 

NervousSvmm 211(63.6%) 117 (32.4%) IS4 (79.1%) 

Libido Dec:reaed 6( 1.3%) 4 ( 1.1%) 6 ( 3.1%) 

CoaflqiCJG 9( 2.0%) I ( 0.3%) 12 ( 6.2%) 

Di•'i"al 33 ( 7.3%) 12 ( 3.3%) 27(14.0%) 

Abaonnal Drelms 19 ( 4.2%) 5 ( 1.4%) 3 ( 1.6%) 

H 6( 1.3%) 4 ( 1.1%) 0 

Insomnia 17 ( 3.1%) 21 ( 5.1%) 2 ( 1.0%) 

Nervousness 20(4.4%) IS ( 4.2%) 20(10.4%) 

Somnolence 243 (S3.6%) 65 (11.0%) 115 (59.6%) 

Thinkin• Abnonnal IS ( 3.3%) 4 ( 1.1%) I ( 4.1%\ 

Trazodonc 
(N-49) 

2S (Sl.0%) 

6 (12.2%) 

2 ( 4.1%) 

2 ( 4.1%) 

s (10.2".4) 

10 (20.4%) 

2 ( 4.1%) 

3 ( 6.1%) 

14 (21.6%) 

6(12.2%) 

6 (12.2%) 

I ( 2.0%) 

JS (71.4%) 

3(6.1%) 

6 (12.2%) 

s (10.2%) 

7 (14.3%) 

30 (61.2%) 

12 (24.S%) 

7 (14.3%) 

0 

8 (16.3%) 

2 ( 4.1%) 

I ( 2.0%) 

2 ( 4.1%) 

6 (12.2%) 

0 

36(73.S%) 

2 ( 4.1%) 

2 ( 4.1%) 

13 (26.5%) 

3(6.1%) 

I (2.0%) 

0 

9 (18.4%) 

27 (55.1%) 

4( 8.2%) 



Tremor 7 l 1.S%) 2( 0.6%) 22 (11.4%) 3 ( 6.1%) 
A . .,Svmm 26( S.7%) 21 ( S.1%) 14 ( 7.3%) 10(20.4%) 

- S(l.1%) I ( 0.3%) 3 ( 1.6%) 2 ( 4.1%) ... 
Rhinilll 6 ( 1.3%) s ( 1.4%) 4 ( 2.1%) 5 (10.2%) 

.. I ( 1.1%) 6( 1.7%) s (2.6%) 2 ( 4.1%) -
Skin llld A 

. 
II ( 4.0%) cs 23 ( 6.4%) II ( 9.3%) 6 (12.2%) 

Sw s ( 1.1%) 3 ( 0.1%) 6 ( 3.1%) 0 

Snecial Semel 33 ( 7.3%) 22 ( 6.1%) 49(2S.4%) 19 (31.1%) 

AJDblvODia 11 ( 2.4%) 6 ( 1.7%) 29 (IS.0%) 5 (10.2%) 

Tillnhul 6 ( 1.3%) 3 ( u.1%) 4 ( 2.1%) I ( 2.0%) 

Tuie Perversion 6 ( 1.3%) 3 ( 0.1%) 14 ( 7.3%) 3 ( 6.1%) 

u . . System 2S ( S.5%) 19 ( 5.3%) 23 (11.9%) 6 (12.2%) 

UrimrY fft<IUeftCV I ( 1.1%) s ( 1.4%) I ( 0.5%) 2 ( 4.1%) 

Misceliu- 4(0.9%) I( 2.2%) 3 ( 1.6%) I ( 2.0%) 

[We have dtileted the statement regarding adverse events 
in the non-US database, since these data are not 
interpretable as presented and the statement is 
confusing. We feel the US data adequately characterize 
the adverse event profile for Remeron.] 

{We have deleted the subsection on dose dependency and 
adaptation. There is insufficient data upon which to 
base a conclusion regarding whether or not there is dose 
dependency. Regarding adaptation, we also feel the~e is 
insufficient data upon which to conclude that adaptation 
occurs. l 

[We have deleted the subsection on anticholinergic 
syndrome. This is not a well defined concept. From the 
previous table, clinician• can asses• for themselves the 
extent to which symptoms of relevance to this concept 
occur for Remeron relative to placebo.] 

SCG O•nsr•• 

In an analysia of ECGs obtained in U.S. placebo-controlled 
clinical trials, REMERON• and placebo-treated patients had a 
similar incidence of abnormal clumgea from baseline at 6-8 
weeks of approximately Jt. The abnormalities were generally 
not conaidered clinically significant. 
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Other Adv•r•• Bvant• Ob•erved During the PremarketiDg 
SValuatiOll of Rllll'llllOll,. 

[We have made several modifications in the introductory 
comments for this subeection. In addition, we have 
deleted several terms from the list, for various reasons, 
including: 
(1) nausea, vomiting, and diarrhea, since these appear in 
the l\ table; 
(2) immu.ne system disorder, vascular disorder, 
electrocardiogram abnormality, coronary artery disorder, 
cardiovascular disorder, cerebrovascular disorder, tooth 
disorder, gast:t·ointestinal disorder, rectal disorder, 
stools abnormal, thyroid disorder, erythrocyte 
abnormality, electrolyte abnormality, joint disorder, 
bone disorder, speech disorder, personality disorder, CNS 
stimulation, sleep disorder, paralysis, respiratory 
disorder, voice alteration, nasal disorder, lung 
disorder, pleural disorder, skin disorder, hair disorder, 
eye disorder, abnormal vision, ear disorder, menstrual 
disorder, urination impaired, penis disorder, testis 
disorder, kidney function abnormal, urinary tract 
disorder, urine abnormality, and prostatic disorder, 
since these terms are too vague or general to be 
informative; and 
(3) neoplasm, intentional overdose, carcinoma, hernia, 
vascular anomaly, periodontal abscess, gingivitis, tooth 
discoloration, bone neoplasm, furunculosis, and 
fibrocystic breast, since these events seem unlikely to 
be drug related.] 
-For those terms deleted because they are too vague or 
general, we ask that you replace them with more 
informative terms, if possible. 

In addition, we ask that you consider using a different 
rule for including nonserious events in this list. we 
suggest that such events be included only if reported by 
at least 2 patients. If you adopt this rule, please 
modify the introductory comments to reflect this change. l 

During its premarketing assesament, multiple doaes of REMERON• 
(mirtazapine) were administered to 2796 patients in clinical 
studies. The conditions and duration of exposure to 
mirtazapine varied greatly, and included (in overlapping 
categorieg) open and double-blind studies, uncontrolled and 
controlled st~dies, inpatient and outpatient studies, fixed 
dose and titration studies. Untoward events associated with 



this exposure were recorded by clinical investigatoro using 
terminology of their own choosing. Consequently, it is not 
possible to provide a meaningful estimate of the proportion of 
individuals experiencing adverse events without first grouping 
similar types of untoward events into a smaller number of 
standardized event categories. 

In the tabulations that follow, reported adverse events were 
classified using a standard COSTART-based dictionary 
terminology. The frequencies presented, therefore, represent 
the proportion of the 2796 patients exposed to multiple doses 
of Remeron who experienced an. event of the type cited on at 
least one occasion while receiving Remeron. All reported 
events are included except those already listed in the 
previous table, those adverse experiences subsumed under 
COSTART terms that are either overly gene=al or excessivtily 
specific so as to be uninformative, and those events for which 
a drug cause was very remote. 

It is important to emphasize that, although the events 
reported occurred during treatment with Remeron, they were not 
necessarily caused by it. 

Events are further categorized by body system and listed in 
order of decreasing frequency according to the following 
definitions: frequent adverse events are those occurring on 
one or more occasions in at least 1/100 patients; infrequent 
adverse events are those occurring in 1/100 to 1/1000 
patients; rare events are those occurring in fewer than 1/1000 
patients. Only those events not already listed in Table 2 
appear in this listing. Events of major clinical importance 
are also described in the WARNINGS and PRECAUTIONS sections. 

Bgdy as a whgle: .frequent: malaise,~i!;i.lielM.Qil~.QilLi.i:l.,-~!ldi~~:tI!~~-(J~­
syndrome acute; infrequent: ~ler ic chills,L_cys1;J (/"Vl 
fever, face edema, ulcer, photdse11sitiv1 y reaction, neck -
rigidity, neck pain, abdomen enlarged; rare: cellulitis, ~ 
chest pain substernal. 

Cardigyaacular frequent: hypertension, 
vasodilatation; angina pectoris, myocardial 
infarction, bradycardia, ventricular 
extrasystoles, , migraine, hypote ~re: atrial 
arrhythmia, bigeminy, ascular headach emorrhage pulmonary 
embolus, cerebral i chemia,~, car , phlebitis, 
left heart failur , ll'z•t:;a ,,•t· . 

.... k -.f- ~-? ":t!:J 
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Dige1tiye systems frequents vomiting, anorexia; infrequent: 
eructation, glossitis, cholecystitis, nausea and vomiting, gum 
hemorrhage, stomatitis, colitis, ~.iver function tests 
abnormal; rares tongue discoloration, ulcerative stomatitis, 
salivary gland enlargement, increased salivation, intestinal 
obstruction, pancreatitis, apthous stomatitis, cirrhosis of 
liver, gastritis, gastroenteritis, oral moniliasis, tongue 
edema. 

Endocrine System: rares goiter, hypothyroidism. 

Heroic; and Lymphatic; System: rares lymphadenopathy, 
leukopenia, petechia, anemia, thrombocytopenia, lymphocytosis, 
pancytopenia. 

Metabglic and Nutritional piagrdera: frequent: thirst; 
infrequent: dehydration, weight loss; rares gout, SOOT 
increased, healing abnormal, acid phosphatase increased, SGPT 
increased, diabetes mellitus. 

Musquloskeletal System: frequent: myasthenia, arthralgia; 
infrequent: arthritis, tenosynovitis; rares pathological 
fracture, osteoporosis fracture, bone pain, myositis, tendon 
rupture, arthrosis, bursitis. 

Neryous System: frequent: hypesthesia, apathy, depression, 
hypokinesia, vertigo, twitching, agitation, anxiety, amnesia, 
hyperkinesia, paresthesia; infrequents ataxia, delirium, 
delusions, depersonalization, dyskinesia, extrapyramidal 
syndrome, libido increased, coordination abnormal, dysarthria, 
hallucinations, manic reaction, neurosis, dystonia, hostility, 
reflexes increased, emotional lability, euphoria, paranoid 
reaction; rares aphasia, nystagmus, akathisia, stupor, 
dementia, diplopia, drug dependence, paralysis, grand mal 
convulsion, hypotonia, myoclonus, psychotic depression, 
withdrawal syndrome. 

Respiratory System: frequent: cough increased, sinusitis; 
infrequent: epistaxis. bronchitis, asthma, pneumonia; rares 
asphyxia, laryngitis, pneumothorax, hiccup. 

Skin and "'2;pendagess frequents pruritus, 
acne, exfoliative dermatitis, dry skin, 
alopecia; rare: urticaria, herpes zoster, 
seborrhea, skin ulcer. 

rash; infrequent: 
herpes simplex, 

skin hypertrophy, 

i 
i 



special Senses: infrequent:: eye pain, abnormality of 
accommodation, conjunctivitis, deafness, keratoconjunctivitis, 
lacrimation disorder, glaucoma, hyperacusis, ear pain; rare: 
blepharitis, partial tr&n.3itory deafness, otitis media, taste 
loss, parosmia. 

Urogenital System: frequent: urinary tract infection; 
infrequent: kidney calculus, cystitis, dysuria. urinary 
incontinence, urinary retention, vaginitis, hematuria, breast 
pain, amenorrhea, dysmenorrhea, leukorrhea, impotence, rare: 
polyuria, urethritis, metrorrhagia, menorrhagia, ab.::lormal 
ejaculation, breast engorgement, breast enlargement, urinary 
urgency. 

[We have deleted the subsections entitled Laboratory 
Values, Hematology, Liver Function, and 
Cholesterol/Triglycerides since they are redundant. The 
important information pertinent to the parameters of 
interest has already been included in early sections 
under either Warnings of Precautions.) 

DRUG ABOSB AlO> DBPBNDBHCB 

[No changes have been made in this section.) 

Controlled Sub•tance Cl••• 

REMERONN (mirtazapine) Tablets are not a controlled substance. 

Phy•ical and P•ychologic Dependence 

REMERONN (mirtazapine) has not been systematically studied in 
animals or humans for its potential for abuse, tolerance or 
physical dependence. While the clinical trials did not reveal 
any tendency for any drug-seeking behavior, these observations 
were not systematic and it is not possible to predict on the 
basis of this limited experience the extent to which a CNS­
acti ve drug will be misused, diverted and/or abus:ad once 
marketed. Consequently, patients should be evaluated 
carefully for history of drug abuse, and such patients should 
be observed closely for signs of mirtazapine misuse or abuse 
(e.g., development of tolerance, incrementation& of dose, 
drug-seeking behavior) . 



OVBRDOSAGB 

[We have revised the Human Experience paragraph to 
provide more data on the extent of the experience and the 
usual profile of signs and symptoms associated with 
overdose.] 

Human Bxperienc• 

There is very limited experience with REMERoN• (mirtazapinel 
overdose. In premarketing clinical studies, there were nine 
~eports of mirtazapine overdose alone or in combination with 
other pharmacological agents. The only drug overdose death 
reported while taking REMERoN• (mirtazapine) Tablets was in 
combination with amitriptyline and chlorprohixene in a non-u.s 
clinical study. Based on plasma levels, the REMERON• dose 
taken was 30-45 mg, while plasma levels of amitriptyline and 
chlorprohixene were found to be at toxic levels. All other 
premarketing overdose cases resulted in full recovery. Signs 
and symptoms reported in association with overdose included 
disorientation, drowsiness, impaired memory, and tachycardia. 
There were no reports of ECG abnormalities, coma or 
convulsions following overdose with REMERON• alone. 

Treatment should consist of those general measures employed in 
the management of overdose with any antidepressant. There are 
no specific antidotes for REMERON•. If the patient is 
unconscious, •.:stablish and maintain an airway to ensure 
adequate oxygenation and ventilation. Gastric evacuation 
either by the induction of emesis or lavage or both should be 
considered. Activated charcoal should also be considered in 
treatment of overdose. Cardiac and vital signs monitoring is 
recommended along with general symptomatic and supportive 
measures. 

In managing oYerdosage, consider the possibility of multiple­
drug involvement. The physician should consider contacting a 
poison contr·ol center for additional information on the 
treatment of any overdose. 



DOSAGB AND ADJIDIISTRATIOH 

[We have made several chang~s to this section, including 
the addition of a subsection on switching patients to or 
from a MAOI. We have deleted the statement regarding 
children; the lack of data pertinent Lo children has 
already been addressed in the pediatric statement under 
Precautions.) 

Initial Treataell.t 

The recommended starting dose for REMERON,. (mirtazapine) is 15 
mg/day, administered in a single dose} preferably in the ,,,, 
evening prior to sleep. In the controlled clinical trials 
establishing the antidepressant efficacy of Remeron, the 
effectiv erally 15-~S mg/day While the 
relationship between dose and anti epressant response for 
REMERON,. has not been adequately explored, patients not 
responding to the inicial 15 mg dose may benefit from dose 
increases up to a maximum of .JS mg/day.._ REMERON,. has an .. fo.r 
elimination half-life o{~pp:~ximately 20-40 hours, therefore, ~­
dose changes should not~~ i "1.ntervals of less than one to Q... ~ 
two weeks in order to allow sufficient time for evaluation of ~~ 
the therapeutic response to a given dose. r~ 

.;..•le:f. 
~",~ Blderly and Patient• with Renal or Hepatic lmpai~t 

In elderly patients, in patients with moderate to severe ~} 
renal impairment, and in patients with hepatic impairment, ~· 
REMERoN•_!J should be dosed with care. (See Pharmacokinetics "'-;; 
Subsection of CLINICAL PHARMACOLOGY) . .. C!b ~ 
Haintenanc:e/Bxtaded Treatmct ~ 

There is no body of evidence available from controlled t~~\,.,.._ 
to indicate how long the depressed patient should be treated ~. 
with Remeron. It is generally agreed, however, that ~W1r 

pharmacological treatment for acute episodes of depression ~., 
should continue for up to six months or longer. Whether the 
dose of antidepressant ner.ded to induce remission is identical ~' 
to the dose needed to maintain euthymia is unknown. J:.f' 
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Switchi.Jlg Patient• to or fraa a Moao•mine Oxida•• rahibitor 

At least 14 days should elapse between discontinuation of an 
MAOI and initiation of therapy with REMERON,.. In additicr., at 
least 14 days should be allowed after stopping REMEkoN• before 
starting an MAOI. 

BOW SUPPLIBD 

[We have made minor modifications to this section.] 

REMERON,. (mirtazapine) Tablets are supplied as: 

15 mg 'l'abl•t• - oval, scored, yellow, coated, with 11 0rganon 11 

embossed on one side and ""r:Z3" on the other side. 

Bottles of 30 NDC# 0052-0105-30 
Bottles of 100 NDC# 0052-0105-91 
Bottles of 500 NDC# 0052-0105-95 
Unit Dose, Box of luO NDC# 0052-0105-90* 
30 mg Tablet• oval, scored, red-brown, coated, with 
"Organon" embossed on one side and "T75" on the other side. 

Bottles of 30 NDC# 0052-0107-30 
Bottles of 100 NDC# 0052-0107-91 
Bottles of 500 NDC# 0052-0107-95 
Unit Dose, Box of 100 NDC# 0052-0107-90 
•Unit dose packs are provided as a blisterpack with 10 strips, 
each of which contain 10 tablets. 

Store at controlled Room Temperature 
20·-2s·c ( 68° - 77"F; [See USP] 

Dispense in a tight, light resistant container. 

CautiOAs Federal law prohibit• di•pen.ing without a 
pr••criptiOA. 

Doc LABMRTDP.AE2 
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NDA2M15 
Sponsor: Organon 

REVIEW AND EVALUATION OF CLINICAL DATA 

Drug: Remeron (mlrtazaplne) tablets 
Drug Cablgory: Antidepressant 
Mamrlal Reviewed: NDA Safety Updam and Reapon ... to Approvable Letter 
Dm Submltt8d: 3115198; additional aubmlaalon 5110/98 
Dam Received: 31181H; 5113196 
Medical Olflcer: Andrew Mosholder, MD 
om of Review: 5115198 

I. Background 

Mirtazepine is an anitdepressant compound, chemically similar to mianaerin, which 
acts as an antagonist at serotonergic receptors and alpha-2 presynaptic autoreceptors. On 
1126196, FDA issued an approvable letter for the Remeron (mirtazepine) NOA. In the 
approvable letter, a number of revisions were proposed for the drug's labeling. FDA also 
requested a safety update, to include new reports of serious adverse experiences from clinical 
trials and any available postmarketing safety data. (The sponsor had submitted an initial 
safety update on 7128195; please refer to Dr. John Balian's clinical review of NOA 2<M15 for 
details.) Other requests included a foreign regulatory status report and commitments from 
Organon to study a number of clinical issues, including the dose response relationship for 
depression, dose response and time course of sedatiVe adverse reactions, the use of 
mirtazepine in children and adolescents, and long term efficacy of mirtazepine. 

The approvable letter also included requests relevant to other disciplines 
(phannacology, chemistry manufacturing and controls, and biophannaceUtics). This 
submission includes responses to all of these requests; however, my review will address only 
the clinical items. 

Representatives from the agency met with Organon to discuss the proposed labeling 
on 4123/96; also discussed at the same meeting were the Phase IV commitments requested in 
the approvable letter. Please refer to the meeting minutes for details. 

On 4/19196 the Division requested a more extensive world literature update than had 
been provided in the 3/15196 submission. In addition, the Division requested a more detailed 
worldwide regulatory update (including foreign labeling) on 4122196. 

The Division faxed a copy of amended labeling to Organon on 516196. 
On 5110/96 the spontor submitted an additional response to ttkt above requests, 

including a worldwide literature update and copies of foreign labeling. 

II. Safety Updam 

A. Scope of d1e Safety Update 

The initial safety update covered the period through 1/30/95 and was submitted 
7128195; please refer to the NOA 2°""415 clinical review for details. This IUbmlaalon covers 
clinical trial data for the period 1131195 to 10/31195. The clinical trla!s covered by this safety 
update are noted in the following table. The sponsor did not provide estimates of patient 
exposure to mirtazepine in these nicent trials. - • 

NOA 20-415 Safety Update pg. l 



Clinical trials contributing data to this safety update 

Study 0..aiptton 

E1527 R8rodol11i19d, doubl9 blind, 8CIM canbOI. e Well (plus 8 mo. exllnlion) perallll 9f11UP llUdy. 22 
U.K. CillllelS, pMielU wtlll - ClepfUllon (pllmed n"80 MCh far R8l1*llll 8lld ftuoutine), doM 

l8llge ~ 15-80 mg/d, lluoallne 20-40 mg/d. Ongoing. 

E1583 Rlndomt ~. doubl9 blind, 8CIM cantrlll, 8 Well (plus 20 -- ul9nlian) llUdy, 111 C191118fa, 
Gennlny pmllenll wlll INjor depnHlon (pl9nned n-90 NCll far ..,_ 8lld 11111rtp1)11ne), dOM 19nge 

15«> rng/d "-· 100.200 mg/cl ••llllipl~ ... Ongoing. 

E1585 R8ndamlzed. doubl9 blind, 8CIM cantrlll, e wk. llUdy, 1 ceneer. pMielU will! major depnniM 
AultrlJlll (pllnned ne30 MCh ~ MCI l*QUllll9), time rMge ?15 mg RMMR!n, ? 20 mg 

pi!Qdtine, Ongoing. 

E18!59 fW.domlucl. doUllle blind, 8CIM control, 8 Wk. lludy, 32 ~. Clepfl1MCI ~ In genef81 
Holland pr8dlc9 (pl8nn9d n"80 •Kii for Remeian Md pmouline), doM,.. ?15 mg~.? 20 

mg paroxetine. Ongoing. 

EUIOO Open IUll lingle dOU ltudy comp1uing ~n ph8111111COkinetic in poor •ncl ~ 
SMC!en dlbriloquine rnetabolizel'I, n•14, dOU 7.5 mg lot poor~ encl 15 mg for exlllnaMI 

~.Completed. 

22506/Frllllll Double blind, panillll group, •dive control, 6 wk. plus long tenn ~ 1tuc1y, inpatients or day 
22507/Gennlny patients wilh depreuion (n•30 Remeron, n•15 clamipflmtne, n•15 ruptolilll19), dOU 3-21 mg rv 

R- X 10 aye fol- by 30-60 mg/d Ofllly; !SG-150 mg Clot1~ X 10 aye followed 
by 100.200 mgld oruy, 2s-150 mg lllllJIOliliM rv x 1 o c1ay1 followed by 12s-250 mgld ora11y. 
Ongoing. 

E22509 Single blind, llndornized, 2 w1y c:rosaover inlel'ldion study wilh lithium, 10 dayl, single center 
(n-12 v'*'-rs>. lithium 500 mg/cl x 10 aye wilh single 30 mg dOM o1 Remeron on ay 10. 
Completed. 

In addition to data from these studies, the sponsor has provided postmarketing data 
from The Netherlands Which will be described below. 

B. Serious adverse events from clinical trials 

There were no deaths in clinical trials during the period covered by this safety update. 
There were only 2 serious adverse events in clinical trials: patient 361 in study E1527 
experienced chest pains but was able to continue his study medication, and patient 367 in the 
same study developed psychotic symptoms and discontinued from the trial. However, 
treatment assignments for both subjects remained blinded. 

In my opinion, neither case report changes the assessment of mirtazepine's safety 
profile. 

C. Wortdwide poatmarketing reports 

As of 211196, mirtazepine has been ma11<eted only in The Netherlands (since 
September 1994). There have been a total of 24 postmarketing adverse experience reports 
comprising 41 individual adverse experiences. An additional 4 reports of mirtazepine 
overdose have been received, and will be described separately. 

The following Is an enumeration of these 41 postmarketlng adverse experiences, by 
WHOART term. • 

NDA 20-415 Safety Update pq. 2 
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pgatnwtsttiM Adymt Eyent 

Weight increale 
Oedema/Oedema dependent 
Dizziness 
Headache 
Somnolence 
SWeating increased 
Cellulitil 
Ruh erythematcus 
Arthralgia 
Conwlsions 
Hypoasthesia 
Muscle contraction1> involuntary 
Depression aggravated 
Insomnia 
Paroniria 
Mouth dry 
Nausea 
SGOT increased 
SGPT increased 
Hypoglycem:a 
Hypotension 
Pharyngitis 
Urinart incontinenco 
.Ellt.m: 
Total 

Number 

7 
6 
3 
3 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1-
41 

The sponsor provided summaries of each of the postmarketing case reports. I will 
comment on a few of the noteworthy cases here. 

Case # 9500024 involved a 25 year old female who developed a generalized rash and 
eosinophilia aasociated with mirtazepine and carbamazepine use; the rash and eosinophilia 
later recurred when mirtazepine was reintroduced. Rash was a "frequenf' (i.e., incidence ~ 
1%) event in the premarketing clinical trial database. The draft labeling for Remeron 
contraindicates the drug in cases of hypersensitivity. 

Case # 9500004 described a 32 year old male who experienced a possible seizure 
· with mirtazepine uae for 3 months; detaila were lacking, however. Only one seizure was 

reported in premarketing clinic81 trials, as noted in the dnift labeling under Precautions. 
The report of liver enzyme elevations (Case 9500009) involved a patient with chronic 

hepatitis B; the enzymes normalized while the patient continued Remeron. 
There were a number of caa' .a of edema reported, as lhown above; in short term 

domestic controlled triala, edema waa reported in 1.3% and 0.3% of mlrtazepine and placebo 
patients, respec:tively. 

Of interest is the ablence of reports of blood dyacrulaa. Organon argues that thia 
e11sta doubt on the caUllll rei.tionship of mirtazepine to agranuloc:ytoaia, baaed on the 
aasumplion that a highly regarded poatmarkwting auNeillance prog,.m la In place in The 
Netherlands, and that accordlngly one can aasume that any caaea of agranuloc:ytosla would 
have been reported. In tact. a rough guide to the eflk:ienc:y of poatmarketing surveillance In 
various countries can be obtained from the dat8 which Organon submitted regarding reports of 
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blood dyacraaiaa with mianserin, a compound closely related to mirtazepine (see pg. 92 of the 
1212194 submission to NOA 2C>-415). Thia data describes the number of blOOd dyscraaia 
spontaneous reports per million daily doses of mianserin sold in each country. Reporting 
rates ranged from 0.09 reports/million daily doses (France, Belgium) to 9.3 reports per million 
daily doses (New Zealand). The Netherlands reporting rate waa intermediate at 1.2 per 
million daily doses. 

Oytrdo11 l]IPOrtl 

There have now been 4 cases of mirtazepine overdose reported with marketed drug; 
three of these were reviewed in Or. Balian'a clinical review of the Remeron NOA. The 
following summarizes one additional case submitted with this safety update. In my opinion, 
this case report d~s not materially affect the assessment of mirtazepine'a overdose toxicity. 

Age Su Oveldole Conc:ombnt drugs COIJ1menta 
(yrs) (mg) 

34 m 975 Unknown ComltoM. pinpOinl pupill; rec:elvecl 
benzodiaepine, 30 gaatJic 1av999, benzodiRepine 
tablell antagonial and '°"*' diunlsia. 

Doacharged alter 3 deya. 

0. World Literature 

The sponsor submitted a bibliography of literature reports covering the period from the 
original NOA to the present (1994 to 1996). The sponsor warrants that their literature search 
disclosed no reports that would adversely affect the conclusions about Remeron's safety. 

No copies of the articles were provided in the submission, but some of the references 
did include abstracts. My own review of these did not disclose any significant new 
information. Many (but not all) of the clinical studies described in the publications had been 
submitted with the NOA. 

E. Worldwide Regulatory Status 

Remeron is marketed only in The Netherlands. It has been approved by the European 
Proprietary Medicinal Products organization, and by regulatory authorities in Argentina. 
Austria, Brazil, Denmark, Finland, Germany, Greece, Ecuador, Peru, Spain (pending price 
negotiations) and Sweden. Launch Is planned in Finland, Denmark, Germany and Greece in 
the near future. Organon reports that no negative regulatory action has been taken on 
Remeron. 

The 511 Ol96 submission included English versions of labeling for the following 
countries: The Nethertanda, Anland, Denmark, Germany, Argentina, Austria, Greece, Spain, 
Sweden, Brazil, Ecuador and Peru. My review of this labeling did not disclose any important 
new clinical information. Many of the foreign labels are quite similar, and plaoe less emphasis 
on the cases of agranulocytosis than the proposed U.S. labeling. The Swedish labeling states 
that in vitro studies show that mlrtazapine may inhibit the cytochrome P450 enzymes 1A2, 
206, and 3A4. This ia a stronger conclusion than t~ description in U.S. draft labeling, which 
states that in vitro studies have shown that mir.azepine is not a potent Inhibitor ottl\qe 
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enzymes, although It is a substrate (Me under Precautions-Drug Interactions). 
Labeling for a number of countries (e.g., Finland) states that patients lhould avoid 

driving, a somewhat stronger statement than in the proposed U.S. labeling. 

F. Other clinical requests from the Approvable letter 

Phan N committments were discuaaed at the meeting 4123196. In the 5110/96 
aubmiaaion, Organon has agreed to condud a fixed don reaponae/somnolence study and a 
relapse prevention study. It was mutually agreed at the April meeting that a pediatric study 
would not be reqUired. 

Ill. Labeling 

Organon has objected to many aspects of the approvable letter labeling, moat notably 
the agency's propond block box warning regarding agranulocytolia associated with 
mirtazepine. On April 23, 1996, representatives from Organon met with FDA staff to discuss 
Remeron's labeling. Please refer to the minutes of this meeting for details. Following that 
diacuuion, the Agency faxed a revised version of labeling lo Organon on 516196. In their 
response 5110/96, Organon accepted the proposed labeling with only minor corrections (see 
cover letter 5110/96). 

IV. Mlacellaneoua 

On 4129196, Organon faxed a letter (not submitted to the NOA) regarding the issue of 
automobile accidents. The sponsor argued in the fax that accidents are common and that the 
occurence of motor vehicle accidents during clinical ui&!e with mirtazapine (4 accidents among 
2796 patients) was not unexpeded. They requested that the somnolence precaution section 
not be balded. 

V. Conclusions and Recommedations 

The abHnce of poatmarketing reports of agranulocytosia from The Netherlands does 
not adequately refute the finding from clinical trials of an incidence of roughly 1 per thousand 
patients exposed, notwithstanding the admittedly large confidence interval on thla estimate; to 
me,. It seems quite possible that cases may not have been reported. In my opinion, the 
Remeron labeling should carry a boxed Wllming about mgranulocytolia. Thia would have 
implications for how the drug could be promoted (under CFR 202.1) and would make It less 
likely that prescribing physicians would overlook thia important safety consideration. 

I do not find the sponsor's arguments for un-bolcling the somnolence precaution 
persuasive. The controlled clinical trial data point to a powerful Hdating effect of mirtazeplne, 
aa described in Dr. Ballan's clinical review. In two of the four accidents involving mlrtazttpine 
treated patients, somnolence wu conalder9d a contributing fador. 

The sponsor's minor corrections to the 518196 amended labeling are acceptable. 
There is no new clinical data in the safety update which would alter the previou.• 

conclusions about the safety of mirtueplne, and from a cllnlcal standpoint the drug may be 
approved for the treatment of depreasion. 

As a postmart<etlng surveillance committment, I recommend that the aponaor submit 
cues of adverse hematologic events u 15 day reporta, ralll6r than with the NOA pal'iodic 
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reports. This will fllcillt8te auNeillm1Ce for cues of 9QrMufocyt1A11. The same request 
should be applied to aerioUa hepatic adverse events. 

Andrew Mosholder, MD 
Division of Neurophannacologlc Drug Products 

Orig. NOA 2()-415 
HFD-120 Div. File 
HFD-120 TLaughren/PDavid/AMoaholder 
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DIVISION Of NEUROPHARMACOLOGICAL DRUG PRODUCTS 

BEYft OF CHEMISJBY AND MANUFACDJBING CONTBOL,S 

INITIAL SUBMISSION: 
AMENDMENT: 

CHEMIST REVIEW: II 5 

l1tt1cd1t1 

28.JAN-9& 
1&-MAR-98 

1t•mgd1t1 
30..JAN-95 
1&-MAR-98 

rac•d by cb1mj1t 

30.JAN-95 
19-MAR-98 

SPONSOR: ORGANON 

NOA 20,415 

COMPLmp 
5-MAY-95 
05-APR-98 

REVIEW CHEMIST: M.Zarifa, Ph.D ADDRESS: 375 Mt. Pleasant Avenue 
West Orange, NJ 07052 

PRODUCT NAME: 
Proprietary: 
USAN: 
Code Name/Number: 

REMERON 
Mirtazapine 
ORG 3770 

DOSAGE FORM/ROUTE OF ADMINISTRATION: 15 mg and 30 mg Tablets/Oral 

PHARMACOL.CA TEGORY /PRINCIPAL INDICATION: Depression 

STRUCTURAL FORMULA & CHEMICAL NAME: 

Mol. Wt. 265.36 

1,2,3,4, 10, 14b-hexahydro-2·methylpyrazino(2, 1 ·a)pyrido(2,3·clbenzazepine 

REMARKS: In this amendment the sponsor responds to the Approvable Letter dated January 26, 
1996. For CMC, the sponsor provides a 24-month update of stability data and requests an expiry date 
of 36 months based on the provided data and on the supportive data in the original submission. The 
data provided are adequate but do not support more than the 24-month expiration date granted in tha 
Approvable Letter. 

CONCLUSIONS • RECOMMENDATIONS: RECOMMEND THAT NDA 20-415 FOR ORG 3770 
TABLETS IS APPROVED WITH THE RESTRICTION Of EXPIRY DATE TO 24 MONTHS AT THIS TIME. 
THE EXTENSION OF EXPIRATION DATE TO 38 MONTHS MAY BE CONSIDERED ONLY POST 
APPROVAL. 

cc: ORIG: NOA 
HFD-120/0lv. Fiie 
HR>-120/CSOIP.Davld 
HR>-120/SmumllUarlf• 
NT: 

MOM z.tf., Ph.D., CMrnlmt 



CONf lDENTlAL 
Orcanon In<. 

March IS, 1996 

Paul Leber, M.D., Director 
Division ofNeurophannacological Drug Products 
Center for Drug Evaluation and Research (HFD-120) 

. Woodmont II Building, 4th floor 
1451 Rockville Pike 
Rockville, MD 2085 7 

Re: NDA2Ml! 
REMERON™ (mirtuaplne) Tableu 
Respome to FDA Approvable Letter 

Dear Dr. Leber: 

Reference is made to Organon Inc. NDA No. 20-415 for Remeron™ (mirtazapine) Tablets, 
originally filed on April 29, 1994 and resubmitted on January 26, 1995, to FDA approvable letter 
for the NDA dated January 26, 1996, and to our acknowledgment, on February 7, 1996, of 
receipt and intention to reply to issues raised in the approvable letter. We also requested a 
meeting with the Division t;.; discuss disagr~.nents with some aspects of the proposed revisions 
to the labeling and a meeting to discuss feasibility and design issues with the requested Phase IV 
clinical trial commitments. Reference is further made to teleconferences between Mr. P. David of 
the Division and Dr. L. Tran of this finn on February 21, 1996 and March 6, 1996, during which 
it wu ~eed that a detailed response to the approvable letter and proposed agendas for the 
requem-d meeting(s) be submitted as soon as possible, in preparation for a meeting with the 
Division on April 8, 1996 at 8:00 a.m. in the Neuropharmacological Division conference room. 
Accordingly, we herewith provide such information. For ease of review, each FDA item will be 
presented first. followed by our response in italics. 

CLJNICAL 

1. I •Mljng 

Accumpanyina this letter (ATTACHMENT 2) is the Agency's proposal for the labeling of 
RcmeronTM. We believe it presenu a fair aunmary of the information available on the 
benefits and rilka of mirtazapine. Plme U1C the proposed text verbatim. 

We have proposed a m1mbcr of chansea to the draft labeling submitted in your 
Aupst 21, 1995 labeling mnendment, and explanations for these changes are 
provided in the bracketed comments embedded within the proposed text. 
Division staff would be happy to di1cu11 these proposed chaDges in detail, 
and we would be happy to meat with you to discuH any disagreements you 
might have with any part of the proposed labeling format and content. 

. . .. 

. .. · 
. ' -....... 
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2. 

Response: 

After careful review and thoughtful consideration of the proposed text, differences in 
opinion exist for several critical issues especially with regards to the adverse events 
profile. Therefore, we requested a meeting with the Division on April 8, 1996 to discuss 
a mutual resolution. Thus, in Attachment J, we provide a proposed agenda for the 
labeling portion of the meeting, the proposed changes to the Agency s version of the 
labeling, and supporting documentation for these proposed changes. The changes to the 
Agency's proposed te:ct are provided in a redlinelstrike-out format for ease of review. 
Justifications are provided side-by-side to the proposed changes. As requested by Mr. 
David by phone, a computer disk copy of the proposed paclrage insert is also provided in 
this submission. 

Safety Update 

Our assessment of the safety of minazapine is based on our review of all safety 
infonnation provided in your original and subsequent submissions, including your safety 
update (July 28, 1995 amendment). This original review is based on an integrated 
database comprising studies completed prior to December, 1993, for which no more data 
will be forthcoming, and on any additional serious events reported from a completed 
European study (86017) and from five ongoing foreign studies, with a cutoff date of 
approximately July, 1995. Please provide a final serious events update to include serious 
adverse events up to a more recent cutoff date. 

In addition, please provide an updated postmarketing adverse event report from the 
Netherlands and any other countries where RemeronTM is now available. In order to help 
us in interpreting this information, please provide details on the methodology for 
postmarketing surveillance in those countries for which such reports are available. In 
particular, it would be helpful to know what information is available regarding the 
numbers of patients exposed and the extent of exposure, how this information is 
determined, what mechanism is used for reporting and whether or not follow-up on cases 
is feasible. 

l 
' 
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Response: 

A final safety update report, including data to the cut-off date of October 31, 1995, is 
provided in Attachment 2. This report inc/as serious adverse events daJa from 8 
ongoing foreign studies as well as postmarketing data since the J 20 day safety update. 

An updated post-marketing surveillance (PMS) report covering the period from 
introduction in September 1994 to February J, 1996 is also provided in Attachment 2. 
The PMS data include reports directly fr~ .individual physicians or other health care • 
professionals, reports from regulatory authorities, and comprehensive literature searchf s 
(Biosis, Current Content, Derwent Drug File, Embase and Medline) by the Company Jot" 
case reports published in medicallprofessional journals. Jn general, Organon tries to \ 
conduct follow-up on all serious adverse events cases in an attempt to collect as many 
relevant data as possible. 

&act information regarding the number of patients exposed and extent (dose and 
duration) of exposure for Remeron"J is not readily obtainable. Jn the provided PMS 
report, the extent of Remeron1JI used is estimated from prescription data from 
Intercontinental Medical Statistics (IMS), and from sales volume from the IMS Dutch 
Pharmaceutical Index of sales volume to pharmacies and Organon sales figures. Using 
the sales figure, the number of treatment courses is calculated assuming 30 mg/day 
treatment/or 2 months duration. To date, more than patients have been treated 
with Remeron based on the IMS prescription data, and at least patients are 
expected to have been nposed to the product based on IMS Dutch Pharmaceutical Index 
and Organon sales figures. 

It should be remarked thlzt post-maruting surveillance in the Netherlands in the recent 
past has identified a number of important drug safety issues before they were noted in 
OIMr countries (see references attached to the PMS report). This good traclc record of 
drug sqfety signal perception is reassuring to the effect thal the occurrence of serious 
Remeron-associaled adverse nients is unlikely to be missed in the Netherlands. Jn vino 
of this, we note thal no additional cases of agrant1/ocytosis or blood~ have been 
reported since the drug was introduced in September 1994. 
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3. Jleaul1torv Status Update 

4. 

Please provide any new infonnation on the regulatory status of minazapine worldwide, 
i.e., information available subsequent to the regulatory status update provided in your 
September 26, 1995 amendment. 

&manse: 

Remeron™ is cu"ently marketed in the Netherlands. It is approved for marketing in 
Argentina, Austria, Brazil, Denmark, Finland, Germany, Greece, Peru, Spain (scientific 
approval with pending pricing negotiations), and Sweden. Argentina, Brazil, Denmark, 
Germany, Greece, Spain and Sweden are the new approvals since the September 26, 
1995 Amendment to the NDA.. Remeron'lll is erpected to he introduced into the Finnish, 
Danish, German and Greek markets in the next few months. As the Agency was 
previously informed, the product received positive opinion from the European 
Proprietary Medicinal Products (CPMP) in September 1995; therefore, we erpect to 
work towards approval in all CPMP member states in the course of 1996. 

Exploratjon gf Pose Response for Effectiveness 

While your development program for mirtazapine has identified an effective dose range for 
this drug, it has not adequately addressed dose response within this ranse. Consequently, 
we ask that you conunit to conducting, subsequent to approval as a Phase 4 conunitment, 
additional studies to properly explore the 1 S-4S ms ranse. The Division will be happy to 
collaborate with your clinical and statistical staff in the desisn of such a program. 

JluRonse: 

As stated hy the DiVision, an effectiw dose range of I 5-45 mg was identified for 
mi11t1Zapine In our clinical trials. Jn clinical practice, the drug is apected to be titl'Oted 
by physicians lllflil a desired response is obtained. Thlls, w flllulion the utility of 
additional dose-response infonnalion in an already established effective dose range. 
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6. 

Exploration of Pose Response and Time Course for Sedative Effects ofMinpzapine 

One of the more troublesome of the common adverse events usociated with rninazapine 
use is its somnolent properties. What is unknown from the available data is the dose 
deipendency for this event and whether or not and to what extent there may be adaptation. 
This is a sufficiently important clinical concern that we ask your commitment to 
c:onducting, subsequent to approval, a study that provides data pertinent to this issue. It 
rnay be possible to combine this effon and an exploration of dose/response for efficacy 
into one study. Again, the Division will be happy to collaborate with your clinical and 
statistical staff in the design of such a program. 

Resoonse: 

We acbrowledge your comment about the sedative effects of mirtazapine. We wish to 
discuss design issues with the Division before committing to embark on the conduct of 
such study. Provided in Attachment 3 is a preliminary outline of a study to initiate our 
discussion. We request discussion about this study after completion of the labeling 
portion of the meeting on April 8, 1996. 

Pediatric Dcpmsion Studies 

Since it is likely that mirtazapine, once marketed, will be used in children and adolescents 
with depression, we ask that you commit to conducting, subsequent to approval as a 
Phase 4 commitment, studies in this population in order to provide the safety and efficacy 
data needed to suppon such use. A useful starting point would be to obtain some 
pharmacokinetic data in depressed children and adolescents. The Division will be happy 
to collaborate with your clinical and statistical staff in your design of such a program. 

Rqgqnsc.· 

Organon do.snot intend to marat mirtazapine in the pediatric population and IMnjore 
dou not wish to conduct safety and efficacy trials in this patient population. 
Additionally, if mirtazapirw 's labeling was to contain a bo%ed warning for 
agranulocytosis, we believe this will limit the drug's use and it will become a treatment of 
last resort; IMrrfore, we question the need to condMct trials in this patient popdalion. 
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7. Lona-Tenn Efficacy Studies 

Although your NDA for RemeronTM documents th' effectiveness ofmirtazapine as a 
treatment of acute depressive illness over an interv11 ?f 6 weeks, it fails to provide 
necessary to sustain its antidepressant dfects over the full duration (presumed to be 6 
months to a year) of an acute depressive episode. However, b«·ause it is widely assumed 
that continued treatment of symptomatically remitted patients reduces their risk of relapse, 
the proposed labeling for RemeronTM recommends that treatment be continued, 
presumably at the same doses as those used to induce remission, for intervals of several 
months or longer following the acute episode for which treatment was initiated. These 
labeling recommendations notwithstanding, the conditions of extended use that maximally 
decrease the risk of relapse are unknown. Accordingly, we ask for your 
commitment to conduct, subsequent to approval as a Phase 4 commitment, a controlled 

· trial to evaluate the conditions lff'ecting mirtazapi.'1e' s capacity to reduce the risk of 
relapse in acutely remitted patients. Because the methods for conducting such a study of 
the type described are still in evolution, the Division will be happy to collaborate with your 
clinical and statistical staff should questions concerning its design and/or conduct arise. 

Response: 

We acknowledge your request to conduct a study to explore the conditions of extended 
use that maximally decrease the risk of relapse. However, if mirtazapine 's labeling was 
to contain a boxed warning for agranulocytosis, we believe this will limit the drug's use • 
and it will become a treatment of last resort; therefore, we question the need to conduct a 
highly expensive Jong term trial (-3 years for completion) for this drug. 

PHARMACOLOGY 

1. Prepanc;y Casegorv C 

The segment I and Il reproduction studies in rats revealed a decrease in pup survival, and 
also a decrease in pup weights (segment ill only). In the sepient II study (teratology) 
there wu an increased incidence of post-implantation loss. Because it cannot be 
determined whether or not these findings were related to efFects of the drus on the 
developing fetus in utero or were secondary to postnatal drus efFects on the dams and/or 
pups, we have labeled Remeron'IK prepancy c:ateaory C. 
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2. 

Ruponse: 

We accept tllis classificaJion 

Mous cartjnogenicity study 

The CDER Carcinogenicity Assessment Committee (CAC) voted that a maximum 
tolerated dose (MTD) was not achieved in the 18 month mouse carcinogenicity study, and 
concluded that exposure data are needed before a detennination about the adequacy of the 
study may be made. We request, as a Phase 4 commitment, that you agree to conduct a 
three month dietary administration study in mice to address this issue. The study should 
be designed to examine the plasma AUC's of parent drug and all major metabolites, 
particularly those found in both humans and mice. Doses should include the high dose of 
200 mg/kg used in the carcinogenicity study and also two or more higher doses, chosen to 
attempt to determine an actual MTD. It is hoped that the information obtained from such 
a study will permit us to make a decision about whether or not the high dose of 200 mg/kg 
provided adequate exposure of drug and metabolites relative to human exposure to 
consider the study valid. It should also provide us with information about what fraction of 
an MTD was actually achieved. Depending upon the outcome of that three month study, 
additional Phase 4 studies may be required. Our staff will be happy to wist you in the 
design of this study if you wish. 

JklRonse: 

ft is not known at this time whether there is saturation of absorption wlwn high doses are 
given to the mice; !here/ore, we plan to first perform a pilot 2-week dietary study witll - "°' 
2 0 and 10, 000 mg/kg mirtazapine. Results of this study will be available i1'~ne ,) 
1996, will be submitted to the Agency for review. Depending on the results o~ 

~~(,1 we will conduct a three month dietary administration study in the mice as 
Mcessary. 

MANUFACllJRING AND CONTROLS 

1. ~.cthods Validation 

Validation of the regulatory methods has not been completed, At the present time, it is 
the policy of the Center not to withhold approval because the methods ue being validated. 
Nevertheless, we ~: your contim•ed cooperation to resolve any problems that may be 
identified. 

! 
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Ruwme: 

CONFIDENT IA~ 

We commit to continuing cooperation with the FDA laboratory during its WJlidation of 
IM regu/aJory methods/or Remeron. 

2. Exniration Date 

Please note that, at this time, we are only approving a 24-month expiry date for the drug 
product based on the 18-month stability data which was provided. 

ReBX"'Se: 

Remeron™ tablets demonstrate little loss of activity/potency in our stability progr:zm 
over the period 11pto 24 months. This data clearly Sllpports an apiration dating period 
of at least 3 years for the product as requested in our NDA. Thw, we herewith request 
your re-consideration to approve a 36-month expiry date for the product. An updated 
stability report, providing data up to 24 months, is provided in Attachment 4. 

BIOPBARMACEUTICS 

1. Phase 4 Commitmems 

We request that you perform in vitro enzymatic experiments on mirtazapine with other 
inhibitors or substrates ofCYPlA2 (e.g., theophylline and fluvoxamine), CYP2D6 (e.g., 
tricyclic antidepressants and selective serotonin reuptake inhibitors), and CYP3A (e.g., 
ketoconazole and erythromycin), and. submit these results to the Agency. It is possible 
that you have already conducted studies that will adequately address these issues, e.g., 
some pertinent in vitro data were present in a preliminary manner at the October 16, 1995 
meeting of the Psychopharmacological Drugs Advisory Committee meeting. However, 
we ask that you submit a more complete repon on these studies. 

RqponK.· 

We have conducted an in Vitro enzymatic inhibition stvdy with mirtazapine using the 
S;e/ective enzyme inhibitors jl11VOX1Z1nine (CYP JA2), jluoutine (CYP2D6) and 
otoconazole (CYPJA) as comparatiw agents. Mirtarapine wosjolmd to be a 
competitive inhibitor of CYP l.A.2, CJ'P2D6 and CYP JA, but wa.r much /us potent an 
inhibitor than the cytochrome P4$0 inhibttorsfluvoramine (CYPJA2),fluoxetine 
(CYP2D6) and 1"tOCt1110Zole (CYPJA). '/1lis S11ggesrs that mirmapine is rmlioly to play 
a significant interactive role at the cy1ochrome P4$0 kw/ with regards to metabolism of 
coadministered drug. A copy of this study report is provided in Attachment 5. 

l 
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2. Dissolution Specifications 

We uk that fO'' agree tr, the following recommendation by the Division of 
Biopharmaceutics for a dissolution method and specification for all tablet strengths: 

Apparatus: 
Paddle Speed: 
Medium: 
Specifications: 

We agree to revising the dissolution method and specification for all tablet strengths as 
desaibed above. 

As the labeling issue still has yet to be resolved, final printed labeling and draft introductory 
promotional materials for this product can not yet be submitted. We will submit these materials as 
soon as possible after resolution of the package insert. 

Please note that Organon Inc. regards this application and all correspondence related thereto as 
confidential, trade secret and proprietary infonnation and hereby claims protection from 
disclosure under the applicable sections of 18 U.S.C. and 21 CFR. 

We look forward to a productive meeting with the Division on April 8, 1996. Should you have 
any questions regarding this submission, please contact the undersigned at (201) 325-4837. 

Sincerely, 

·~ 
Loan T. Tran, Pbarm. D 
Asaistant Director 
Jleaulatory A1liira 

Enclosures: Volume 1, Pqcs 0001- 0339; Volume 2, Pqcs 0001-0275 

7 Desk copies to Mr. Paul David, Project Manager 
2NDAcopics 

Submitted to NDA 20-415 via Federal Express No. 6586652494 

• .. 

.. 
• 
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Justification for Removal of Boxed Warnings for Agranulocytosis 

The Agency has proposed a boldcd box warning for the rare occurrence of 
agranulocytosi.s/severe neutropenia observed in Rcmeron™(mirtazapine) clinical trials 

1-1 )-<?' 
("~.'.S:(c • ...._ 

(crude incidence of apJ>roximately 1 in 1000 with a confidence limit of 0.2 to 3 cases per 1000). 
We disagree with this proposal and believe our proposed bolded text for such rare occurrences is 
adequate. Our reasons are as follows: 

• We believe that the true incidence of agranulocytosis/severe neutropenia associated with 
Remeron™ may be lower than 1 in 1000. In clinical trials with 2796 patients treated 
with Remeron™, three cases of severe neutropcnia (two of which were agranulocytosis) 
were observed. In one case, severe neutropenia was detected without development of 
symptoms of agranulocytosis. In another, agranulocytosis was confounded by Sjogren' s 
Syndrome, an autoimmune disease with hematological abnormalities such as leukopenia. 
Only in one case was there an agranulocytosis without confounding factors. In our 
opinion. these cases are quite different, should not be lumped together, and may not all 
be representative of the general depressed patient population. For instance, since 
Remeron™ was introduced in the Netherlands from September 1994 up to February l, 
1996, more than !)8tients (IMS prescription data) to at lw _ ltients (sales 
figures) have been treated without any reported cases of agranuloc:ytosis (please refer to 
attached postmarketing surveillance report). This lends support to our belief that the true 
incidence of agranulocytosis is lower than 1 in 1000 and that the incidence may be 
towards the lower limit of the confidence interval of the crude incidence that the Agency 
calculated based on the clinical trials population. 

.. Additionally, we be!ieve that the incidence of agranulocytosis seen for Remeron TM may 
not be different from that of other antidepressant drugs currently marketed. In the 
opinion of an independent hematology expert (Dr. Gerson) who presented at the October 
16, 1995 FDA Psychophamw:ologic Drugs Advisory Committee meeting, the incidence 
of agranulocytosis associated with the use of tricyclic antidepressants is between 0. 7 to 3 
per 1000 (these figures are not derived from controlled clinical trials.) None of these 
drugs have boxed warnings or even bolded warnings for agranulocytosis. It should be 
noted again that in a RemeronTM trial with imipraminc as a positive control. an 
imipramine patient developed agranulocytosis. 

.. Finally, we believe that over-labeling for this rare event will discourqe physicians' use 
of Remeron TM and limit its access to patients who may benefit from the novel mechanism 
of action of Rcmeron TM. We again refer to the FDA Psycbopbannacologic Drugs 
Advisory Committee, whose members voted unanimously to approve the drug for first 
line therapy. A boxed warning would likely n:lcgate Rerncron ™ to a treatment of last 
resort. 

0004 



~ 
E 
!I 

' n 
j 
> -

(mirtazapine) Tablets 

DESCRimON 

REMERONTM (mirtaapine) is 11t .··.··.··.··fl·f*·jji·?f*iral!'W'iiQ)I /() 
antidepressant for oral administration. IM with a tetracyclic (__!/ 
chemical ltruclUR unrelated to ldective serotonin reuptake 
inhibitors, trieydics or monoamine oxidue inhibitors (MAon. 
Mirtazapine belongs to the piperuino-uepin group of 
compounds. It is designated l,2,3,4,I0,14b-hexahydro-2-
methylpyrazino (2,1-a) pyrido (2,3-c) benzazepine and has the 
empir1cai fomada ofC1,H1,N,. Its mo\ecular weight is 165.36. 
The lhUdunl fomUa is the following and it is the racemic 
mixture: 

~I 

Miruzapine is a white to creamy white Cl)'IU)line powder which 
is sli~ solution in water. 
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REMEltON"'I is mpplied ror oral ldminilbation u 1C01 ed film­
cmted liilllleb onn1•il• IS or 30 In! ~f 111ir1uapine. Each lablet 
also COIUins com IW'ch. hyd~4XJlllOPYI cellulose, magnesium 
stearate, colloidll lilicon dia.dde, llCtose, and other inactive 
ingrediems. 

CLINICAL PHARMACOLOGY 

Mirtuapine is. potent anbgonist oflUWnine (H,) receptors,. 
propel ty that may expl8in in1he sedative elfects. 1 ii! patieub 
n1ct:iviac dil daug: .. 

, 
; 

,,l\ 
• This Is a man aa:urat« ducrlption of •h1azapltw 'S 

v pharmacology. Pl"1se refer to tiff attached SDGRR 3966 ff (R<fe-11) .,.,,.,._~ "· Jt 

2 

• 71#s Is a compltle ducrlption <f 11111111Z11pitt<: activity wlllr IM 
serotonin receptors. Pleaw nfor to SDGRR 2488, NDA 
Vol•111e 2.14, page 0002. (de Graaf JS. COlllptll'Otiw CNS 
phamlacologyo/Org 3770.) 
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Mirt•zepine is a - -.ct;• paipheral a 1 adrenergic 
antagonilt. a pwpeety dllt ~explain orthomtic hypotension. 
mid dizzia ~11 aqated t, aaa iat4ws witl1 its me. >J"°' 

~ b• ,,,,,.. c! ..:..- / 

REMEllON"' (.mrtmpine) is rapidly and completely lbsorbed 
following onl 8dministration and bu a hllf'-life of about 20-40 
hours. Pale ....... conceatntion Ire reached within about 2 
houn following lft cnl dose. The piaeuce of food in the 
stomach u a minimal effect on both the rate IUld extent of 
Dorplion and does not require • douge ldjustment. 

l 

• M~"' 11 a !mil -. 1111faJtinUt, as bttliaNtJ 6y Ill low 
hinding cansfan( pKi 6.J-46. 11lb u "'"°'*" hy""' low 
incitltra of Olthomtic hypotension. In U.S: COlftlrolW 

clinical trials: &""'°"(I. I"), "'°"bo tu.6"), 
amitrlplyline (S.1") 

• 1bis provides a lflDtt llCClll'Ole description of dw 1WlaboliJ. 
of mirtazapine and "- P4SO IM¥nzyrrtes llftlO/wd. Please 
refer to report SDGRR 4077 111Maitt«J to"- NDA on 

May 8, /99S. (Yo.r RME. Cltaracterlzalion of """'°" 
cytochrome P4SO tswnzymu llJllOlwd in dw in wtro 
metabolisat of Org 3770.) 
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hyd10Stylltioo f.Aowed hy tkoaoNde co;jaption: Several 
UllCOijupted mdlbcJlitea pGlllll ~ ICtivity but Ire 

preunt in the plamna Ill wsy low'-~- The(-) enantiomer has 
an elimination half-life that is lppl'Oximately twice u long u the 
(+) a•lliomer end dlerebe ldieYes plasma levels that 1re about 
three times u high u thla of the(+) e11111tiomer. 

Pluma levels an lineuty relllled to doR range of 1 S to 80 mg. 
The man elimimled hllf-lif'e of mirtuapine after oral 
1dnitisbllion rm g &om lppl'Oximltely 20-40 houn ICrOIS age 
and sender IUbgroups, with females of •" ages exhibiting 
signibidy b g eimillllicMI half-hes thin llllla (mean half-life 
of 37 hours for females vs 26 for illlles). Steady state plasma 
levels of mirtazapine ue attained within S days, with about SO-le 
ICCUlm1lalion (ac:ammllllioo ntio = l .S). 

Mirtuapine is~ IS% bound to pllsma proteins over 
aconcentnlion nnse ofo.01to10 gtmL. 

Liver DUtase - Folowiiis 1 lingle IS mg oral dose of mirtuapine. 
the cnl d n11ce ofmirtmpine wu decreued by approximately 
30-A in heptic:lly ;mp.ired patients compared to subjects with 
normal hepllic filllction. Caution is indicated in administering 
REMERON'M to p11•• with COi~ llepltic function (see 
Prec•itions ud Douse ud Adminittration). 

Renal Di#O# - F~.ag a single 1 S mg or~ dose of 
mirtaapine, patients with modr.nte [glomerular filtration rate 
(GFR) • 11-39 mllaia'l.73 m2] renal impainnent hid reductior.i 

4 
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in mean onl deuance of mirtazapine of lbout 309/e and SO-I., 
respectively, compared to normal subjects. Caution is indicated 
in administering REMERONIM to patients with compromised 
ra1ll function (see Preclutions and Dosage ml Administration). 

Elderly Paliotls- Following onl .tministrltion of mirtazapine 20 
mg/day for 7 days to aibjectsofvarying ages (range, 25-74), oral 
clearance of mirtazapine wu reduced in the elderly compared to 
the younger •ibjects. The diffise11c:es were most striking in males, 
with a 40'4 lower dearance in elderly males compared to younger 
males, wlile the clearance in elderly females wu only I 09/e lower 
compared to younger females. Caution is indicated in 
administering REMER.ON'M to elderly patients (see Precautions ..J () 

and Dosage and Administration).

14 
~ r 

&Jt13 a C'pdte smanig itw::reased die mean Oial clemance of /(>\. 
111i11Uapile bj mwt 36',. r. We do not brow the a."Wt:e of this in.fo11110tion. Smoting 

Oialal T..W. Sliowhlg l:ll'ectiveaess 

The efticacy of REMERONIM (mirtazapine) u a treatment of 
depression wu established in four placebo-controlled, 6-week 

effect was not presented or a.fftcial/y studied in OllT NDA. 

trials in aduh outpatients meeting DSM-ID aiteria for major 
depression. Patients were titrated with mirtazapine from a dose -j / 
range of i& I mg up to 35 mg/day. Ovenll, these studies l:; 
demonstrated nUtuapine to be superior to plrc:cbo on at least • 71ris is an emJr. 
three of the following four meuures: 2 ! -!tan Hamilton 
Depression Racing Scale (HDllS) total score; HDllS Depressed Ii:) 

iii~==-7'~~ •C.--,off"-wltOd.f""°"'-
wu also found for certain facton of the HORS, 
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(e:g:;tlfllWI lllXiety/IOlllatiation filc:tor and sleep disturbance /i) 
fl!ct°"'. The mean mirtuapine dote for patients who completed{.5:( 
these four ltlldies ranged &om 21 to 32 mg.I day. A fifth study of 
similar design utilized a higher dote (up to SO mg} per day and 
also showed effectiveness. 

Exanination ofqe and gender subsets of the population did not 
reveal Ill)' diff'erential responsiveness on the basis of these 
subgroupinp. 

INDICATIONS AND USAGE 

REMHRONN (mirtuapine) Tablets are indicated for the 
treatment of depression. 

The efficacy ofREMERONTM in the treatment of depression was 
established in lix week controlled trials of outpatients whose 
diaJPIOl'el conesponded most closely to the Diagnostic and 
Statisticll Manual of Mental Disordert - 3rd edition (DSM-III) 
category of major depressive disordel" (see CLINICAL 
PHARMACOLOGY). 

A major depreaive epilode (DSM-IV) implies a prominent and 
relatively persistent (nearly every day for at least 2 weeks) 
depressed or dysphoric: mood that usually interferes with daily 
functioning. llld includes at least five of the following nine 
symptoms: depressed mood, Joss of interest in usual activities, 
significant change in weight and/or appetite, insomnia or 
hypenomnia, psychomotor agitation or retardation, increased 
fatigue, feelinp or pill or worthlessness, slowed thinking or 
impaired c:oncentration, a suicide attempt or suicidal ideation. 
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The antidepresslllt effectiveness ofREMERONTM (mirtazapine) 
in hospitaliml depruud patialll has not been adequately studied. 

The dfectiveoeas of REMEllONTM in long-term use, that is, for 
more than 6 wedcs, has not been systematically evaluated in 
controlled trials. Therefore, the physician who elects to use 
REMERONTM for extended periods should periodically evaluate 
the long-term utefulness of the drug for the individual patient. 

CONTRAINDICATIONS 

REMERONN (mirtazlpine) Tablets are contraindicated in 
patients with a known hypersensitivity to mirtazapine. 
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WARNINGS 

Asnaulocytosil 
/ 

,.J 
L l 

la prn1arketia1 dinial trials, two (one with Sjigren'• 
Syadnme) o•t of 2, 7'6 patients treated with 
REMERONTM (mlrtazapine) Tablets developed 
asn••lecytesil (ablol•te aeutrophil count (ANC) < 
sot/mr witll a110Ciated sips and symptoms, e.1-, fever, 
iafectioa, etc.) and a third patient developed severe 
•e•tnpeaia (ANC < 500/mm• without any usoclated 
symptoms). For these three patieata, ouset or severe 
ae•tnpellia WU detected oa days ,, ff; lflfaad 61 of""-­
tralmellt, respectively. Al tlaree patients recovered after 
REMERONTM wu stepped. Thae tluee cam )ield a 
aade bacidaa of Ktae nc:al1opeaia (with 01 without 
associated hlLc:llva) of app1ozimalelj I.I pa thousand 
patieab e&F and.., willl a tea) wide 95'~ confideooe 
1atemi1;i;e;;--Hia11e11'11!1'-te.tl8&19'7.:lt-u.e1"1M~-.. II 

-··-. .i~ stom1titis .,..._sips .r1arection, alone with 11ow wee 
co••t. treatmeat witll REMERON""' should be 
dilcoatiaued aad tile patieat should be dOlely monitored. 

8 

• We request removal of the boxld warning, and believe ow 
proposed bolded Int for this rare even/ ts adefllllle. A fall 
discwssion jllslifying 011r request Is provided In front of this 
proposed labeling package. Briefly: 

-We believe the incidence may be lower than the crude 
incidence of I In 1000 calculated/or the clinical trials. The 
ct.DU reported in the text are quite different and may not all 
be represenlalive of the general deptUW<I palienl population. 
For instance, since the product was introduced in the 
Netherlands from September l'J94 to February/, 1996, more 
than 9,000 to 14,000 patients have been treated without °'9' 
report of agranulocytosis. 

-We believe the incidence of agrmr11locytosis sieen for 
RemeronTM may not be different than that of other marleted 
antidepressants. 

-Over-labeling for this ran event will diseo11rage physicians 
use of RemeronTM, limit its accus to patients who may benefit 
from its novel mechanism of action, and likely relegate ii to 
a treatment of last resort 71ris is not consistent with the FDA 
Advisory Committee's recomntendalion, whose member voled 
11nanimo11sly to approve the drug for first line therapy. 

•Incorrect information. Refer to 9114195 General 
Correspondence Submission to NDA. Vol11nte I, Page 0026. 

Incidence too crude to provide a true number. 
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MAO lahibiton 

In p•tieall receivir.g ot•er •ntldepras•nll in c:ombin•tion 
with • -•i•e os:ldue inhibitor (MAOI) •nd in patients 
who h•ve rec:eatl)' diKo•ti••ed •• ••tidepress•nt drug and 
then •re lt8rted on •• MAOI, there h•ve been reporll or 
lerioul, •nd 10•etfmes C.181, rac:tions, e.g., including n•usu, 
vomiting, D•shing, dizziHSI, tremor, myoc:lonns, rigidity, 
diaphoresis, llypert•a•ia, ••tonomic: insubility with npid 
nuc:tutioel ol'vial lignl, .ares, •nd mmtal st•tus c:h•nges 
nngiag rrom •giutk·• to c:om•. Although there •re no 
hum•• d•u pertia,eat to 1uc:h •• intenttion with 
REMERON'"', it ii ntommended th•t REMERON'"' not be 
used ill c:ombill8tion with •• MAOI, or within 14 days or 
initi8tillg or disc:onti11aia1 tllenpy with an MAOI. 

PRECAUTIONS 

Geaenl 

Somnolence ~"11u @ 
In U.S. coilbolled studies, IOfllllOlence wu reported in 56% ,,;.iJ • 1his number is incorrect. Please see Table I. 
of patients treated with REMERON"" (mirtazapine), compared 

to 11~ for placebo~~;. ~o8r amidt?ptyl~~.:·!.~:.w ... '.~.f.i.·.~.''.''.= ... '.'·.'·.'.iit!·;· fi:J amlyas of all paaumtetil&g -o s1u a, PJ.:'f· .. _ .. ::::·~I ~7 
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somnolence resulted in cliscontimWion for 16 "' llJIJ>~ 
REMERON"I treated patims, compared to 2:-5% Jmfor 
placebo. Sevenl patieta bated wilb l\EMEROtfA' expa ieuce~~~ 
11aAu wdWde • · dc:aa; wlaida ia lwo cases wae alla ibuted to afae ~ 
1euae 10111dent effisets of'REMER61'PM. It is unclear whether 
or oot tolerance develops to the somnolent effects of 
REMERON"I. Bcc:a1sc of REMERON™'s potentially 
signific:lnt effects on impairment of pcrfonnance, patients should 
be clUlioned lbout cnpging in activities requiring alertness until 
they have been al>le to •ress the drug's effect on their own 
psychomotor performance (see Information for Patients). 

p;m,,,,. 

In U. S. c:ontrolled studies, dizziness wu reported in '79/e of 
patients treated with REMERON"I (mirtazapine), compared to 
3% for placebo and 14% for amitriptyline. It is unclear whether 
or not tolamice deYelops to the dizziness obv.;rved in association 
with the me ofREMERONTM. '.Mile die o. . . 

wa 11ot ti eqoently ubsa ved in latet diuieal b ials, the dizziness 
oba tecl ia1 1sw ial iol1 witla a1ai1tazapiJ11: use i11 llacse later h ials 
wu likely a 11mtifutation of the m111t plm 1111lWlogical basis fot 
the o;drost•••. l17potuuioaa; i.e. pubablj •• mtago1ais1t Titus; tlse 
preseaibea llmuld be awaie dlBt d~e is some 1isl of postu1al 
l•JpcAeasios• in 11MJ ,; •• a, witl. 11Wtuapbac mc. l\£MEMllPI 
lhoald be used wida c••Dt i!'1 patients wida klmw11 can.tiovascaha 
01 caebtovaacs '*• at~1£ w tlsat wold be euceabated bt 
l11potuaion (1istu' uf1111oeaadial blfaudiora; mtgiam; GI iscl1C11aic 
sholce) aid C011ditions diat would piedispo1t patiatts to 

~ l1jpotulsioa1 (del1Jdaaticwa; hypotuleaalia; mad beab11t11l witl1 

10 

• 71re Division had r-qwst«J that AEs data be pnmrted using 
the U.S. shon-tmrt ~bo controlled studies. We beline, 
fOT consistency, dtat the samr data base sltoflld be rued p 
disconlinualion roles dw lo these AEs. This is now COMistent 
with the discontinuation table under the Advrr# Reaction . i 
Section of the P.I. ~ 

• We belie~ that the Agency's decision to highlight the molar ~ 
vehicle accidents (MY A) occurring in patients treated with 
RFMERON™ is rm}llsli.fied All sedating drugs affect 
psychomotOT performance and have the potential of COJ1Sing 
MVAs. MVAs are not highlighted in any OIMr sedated dnlgs 
labeling. 

• 11ie reports of diuir.ess and orlhostalic !typotenslon are nol 
11eces.fll1'ily the results of the same phanwawlogical 
mechanism. Dizziness may be associated with inclTUStd 
serotonergic activity. It is a common side effect with SSRls 
and specific SHT1A agonists, eg., buspirone and gepirone 
(Reference #S). RF.MERONN potentiates strotonergic 
activity indirectly throrlgh SHT,A , and thus dizziness may be 
a manifastaiion of that action. 

• Ca11tion about orthoslatic hypotension is provided under 
"Use in patients with concomitant illness". 
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In U.S. co11t1cled studies, lppetite increase was reported in I '79/e 
of patients treated with REMER.ONTM (mirtazapine), compar~ 
to :ze;. fer placebo and 691. for amitriptyline. In these samf' triatsl[,t 
weight gain of >1% of body weight was reported in 7.S% of 
patients treated witft mirtazlpine, compared to 09/e for placebo 

..,~~s,_5 .... ·:ht:idc1f:ie!t-a;:fah~=~~-:m0:P:::'i'~ 
discontinuation for &:!% fB:~of mirtuapine treated patients, 
compared to 0.3% for placebo. 

In U.S. controlled studies, nonfasting cholesterol inc;eas::: to 2 

20% lbove the upper limits of ncnnal were observed in IS% of 
patients treated with REMER.ONN (mirtazapine), compared to 
'191. for placebo and 8% for amitriptyline. In these same studies, 
nonfuting triglyceride increuel to ~ SOO mgldL were observed 
in 6% of patients treated with mirtazapine, compared to 3% for 
placebo and 3% for amitriptyline. 

C1inica1y Jisajficat ALT (SGPT) elevations~ 3 times the upper 
0 
C;· 
I-' 

II 
!"'_I 

• Consistency for Headings with other antidtpnssants, e.g. 
Prozac, Wellbutrin. 

• The Division had reqffsted that all AEs daJa be pnsienkd 
using the short-tenn ~week placebo conlrolled stwlies. We 
believe, for consistency, the same daJa base sho.ld be ued 
for discontinuation roles due lo AEs. 11te pooled analysis 
selected here includes long-term (greater than I year) open 
labeled treaJment with RFMEROl{l'M. The 8.1" 
discontinuation rate for RFMEROl{l'M reflects tltal dMralion, 
wherw.s the rate of 0.3" for placebo reflects only the short­
tenn ~eA: treatment. 

n 
0 z 
'II -a m z 
-I 

~ 
... -·· 



0 

limit of the DOl'lllll range) were observed in 2.09.4 (8/424) of 
patientJ aposed to REMERONN in a pool 9f lhort-tenn US 
controDed trills, compared to 0.3% (1/328) of placebo patients 
and 2.0% (3181) of' amitriptyline patients. Most of these patients 
with ALT incrases did not dew:lop signs or symptoms associated 
with compromised liver function. While some patients were 
discontinued for the ALT increases, in Other cases, the enzyme 
levels returned to normal despite continued REMERONTM 
(mirtaupine) bddl11at. Mirtmpine should be used with caution 
in patients with impaired hepatic function (see Phannacolcinetics 
Section of Clinical Pharmacology, and Dosage and 
Adminittratit>n). 

Actjntjqn ofMania/ffmomania 

Manialbypomania occurred in approximately o.r/e (311,299 
paticns) ofREMER.ON"'I (mirtazapine) treated patients in U. S. 
duel" es. Although the incidence of manialhypomania was very low 
during treatment with mirtazapine, it should be used carefully in 
patients with a history of manialhypomania. 

Sgp•ra 

Jn pre-marketing clinical trials only one seizure was reported 
among the 2,796 U.S. and non-U.S. patients treated with 
REMERON"I' (mirtuapine). However, no controlled studies 
have been carried out in patients with a history of seizures. 
Therefore, care should be exercised when mirtazapine is used in 
these patients. 
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Suicide 

Suicidal idcalion is inherent in depression and may persist until 
significant remission occurs. As with any patient receiving 
antidepressants, high-risk patients should be closely supervised 
during initial drug thellpy. Prescriptions of REMERON"' 
(mirtaZlpine) should be written for the smallest quantity consistent 
with good patient management, in order to reduce the risk of 
overdose. 

Use in patjeots with conconitant illness 

Oimc.I experience with REMERON"' (mirtazapine) in patients 
with conconmnt systemic illness is limited. Accordingly, care is 
ldvisable in prescribing mirtmpine for patients with diseases or 
conditions that affect metabolism or hemodynamic responses. 

~=~ .i~}' t\ 
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• It should be noltd that orthollatic lrypolension was only 
observed in -1% of Rtmeran patients. 

• Dizziness and orthoslatic lrypoltnslon an not nttU$tll'ilJ of 
tht same phannacologic ejf,.;t. Dizziness may be associated 
with incttastd stl'Olontrgic ..... ivity,as discussed on page JO. 
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Mirtazapine deun:e is decreucd in patients with moderate 
(glomendar fiknWon rate (GFR)- 11-39 mUminll.13 m2) and 
severe (GFR. < 10 mlJminll.73 ml) renal impairment, and also 
in ljatients with hepatic impaimllellt (See Phumacokinetic 
Subsection of CLINICAL PHARMACOLOGY). Cau!ion is 
indicated in ldministering RmAERON"I to Rach patients (see 
DOSAGE AND ADMINISTRATION). 

laforaatioa fer patlmb 

Phyiicilns IR lldviled to discuss the following issues with patients 
for whom they prescribe REMERON"I: 

14 

• lncl•sion of general ten11s liu lethargy, wea.bw.ss and 
malaise may cause •ndtle concerns to patients and over­
nporting to physicians. 11le proposed statement acct1rotely 
dembes the rangr of symptonu which may be comeqwnas 
of nntropenia. It i.T also consistenl with other labeling, eg, 
Tic/id and Tegretol. 
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REMEltON'M (naii••711•ie) may ii11111ir jucfgement, thinking, and 
~.motor tis. ......_,se of its prominent sedative effect. 
The chowsine11 1ssoc:iated with mirtlZapine use may impair 1 
p1tient'1 lbility to drift. use IDIChines or perform tasks tlllt 
require llertnesa. nm. pltientl lhould be cautioned about 
engaging in hUlrdous ICtMties until they are reasonably certain 
that REMERONTM therapy does not adversely affect their ability 
to engage in IUCh ldivities . 

While patients may notice improvement with REMERONTM 
(mirtulpine) therapy in I to 4 weeks, they lhould be advised to 
continue therapy .. directed. 

Cm • ... • .............. -.. 
Patients lhould be lldviled to inform their physicians if they are 
liking. or imeat to tlke, 1ny pracription or over-the-counter 
drup lincethereila potenlial fiJr REMERONTM (mirtazapine) to 
interact with other drugs. 

Almld 

The implil...- of cogaitiYe and motor skills produced by 
.REMERON"" (nmmpilie) hu been shown to be additive with 
thole prod11iced by llcohol. Accordin&ly. patiellls lhould be 
ldviled to mJid llcohol wljJe llkm, milfanpine 
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Palia•• -lld be ldvilell to nolify dW physician if they become 
preg11ant or iatcnd to become pregnant during REMERON"' 
(mirtulpine) thenpy. 

Nursina 

Patients should be advised to notify their physician if they are 
breast-feeding In infant . 

......... .,.tem 
. 

There are no routine llboratory tests recommended. 

0n1 ••1er'8di9111 
As with other drup, the potential for interaction by a variety of med..._. (e.g., pharmacodynamic Pharmacokinetie inhibition 
or enhwanem, etc.) ii possibility (See CLINICAL 
PHIJlMACOLOGY). 

Tiie ptahofiwn -' phamulc:okinebc of REMERON"I 
(mirtuapine) may be l8'ec:led by the induction or inhibition of 
drug..metabofir;i,ig GIZJlllCI. 
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Drvp lhlt we M:t*°fiw' by nl/or lnhjbjt Cytochron>e P4SO .._,,. 
Muy drup 11e md.lboiml by wJ/or i11hibit various cytochrome 
P4SO GIZJlbel. e.g. 21>6, IA2, 3A4, etc. P1efu1mm1 in fl vitro 
lhldia haw lhown that REMEROr:inr (~~) is ~ 
1Ubstrate for le\lall of these enzyma, including pmmilj 2D6i1 
llnd-IA2, Md 10 111Ud1 a h CCIU~ 2€9 aaNI 3A4. It is nut 
bmw11; lewe;a whelt• OI 1m1-~~Jfill:M " .. . • ......... ~r.,.;:e7> : ~l 
;,,,;;i)',, ' . . . ·.. w ~!!i•iW'l 

.. .. .. . . . .,Jlfill Concomiwat use of 
mil1azapine with most ocher drup metabolized by cytochrome 
P4SO mz,111e1 has not been formally studied. Therefore., 
coadminiwation of nWtaz.apine with at.her drup that a;c 
metaboliml IJy daae GIZ)'IDel should be consida'ed with care. 

Concomitn admitUtntion of alcohol (equivalent to 60g) had a 
minimal df'ect on plasma levels of REMER.ONTI' (I Smg) in 6 
he nkhy amle •ihjeru FJOMV«, the impainnent of cognitive and 
motor skill proclnced by REMERONTI' were shown to be 
ldditive with thole pn>dnc:ed by llc:ohol. Accordingly patients 
should be advised ta avoid alcohol while taking REMERONTI'. 

n;,,,..m 

Concomilanl lclminillnboa of diutipam (I Smg) had a minimal 
effect on plarm levels of mirtuapine (ISmg) in 12 healthy 

. subjects. Howewr, the iabplinnent of motor skills produc::ed by 
REMER.Oftllll hu been lhown to be ..tditive with those e.eused 

e by diazepam. Accontillgly, patients lhould be advised to avoid 
.0 
f.;J 17 ,_ 

• Plmse refer lo TNO np<WI "95.648 pnwlded as a rupotm 
to FDA Biophannacntics nqwst No. I In the AptJf'OllOllle 
letter (See AtlachmenJ 5 of the Sllbmission: /Jogoalds JJP, 
HMnen GRMM. 1M inhibition of the lnmlan cytochrolM 
P450enzymesCYPIA2, CYP2D6, andCYPJA byOrg 3770 
In,,,,_ liver mi~.t.) 
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Carc:inogenic:ity ltudies were conduc:ted with REMERONTM 
(mirtazapine) given in the diet It doses of 2, 20, and 200 
msflts/day to mice and 2, 20, and 60 mglkgf day to rats. The ,.._doses used are appioximately 20 and 12 times the maxim 
recornmmded human dole (MRHD) of 4S msfday on a mgfm2 

basis in mice and rats, rapectiwly. There wu an inc:reued 
incidence of hepltocelular ldenoln.t and carcinoml in male mice 
at the high dole. In rats, there wu an inc:rease ir1 hepatoc:ellular 
adenoma in fllllllel at the mid and high doses and in 
........... IUmon 11111 thyroid foliailw adenomllc:ystadenoma 
and c:an:inoma in males at the high dose The data miggests that 
the lbove eft'ects c:ou1cl poaibly be mediated by non-genotoxic: 
mechlnisms, the relevance of which to hunans is not known. 

The dOICI used in the mouse study may not have been high 
enough to fully c:handerize the c:ucinogenic: potential of 
REMERON"'. 

Mvts rzh 
~ 

REMEJtONlll w not ,.. • ....,.., in11ie WHowi111 lllitrl/ilfR '--~ • The lnjonnation is incon"tCL Siner chrOlllOlk acltange 
'.·.·.···.·· . ... ' .. ·. . . . . . . · , ' : , .... · ~" '.IMQ I a.uay is not a clastogenicity tell. It is a test that detects 

i:·~hlnae ...:::S::i.~!!!!.~~ \ general DNA tlamage. 

mm lister(~~. ~. in c:ultured rabbit 

0 
lymphocytal or in•• m YiYo rat litJflITB mic:romdeus test 

0 
f..J 18 
l~ 

8 z ... -a m z 
-I 

~ 
·-- ~ .. ~ 



, 
) 
E 
!I 
i 
E 
~ • -

0 

l'RLI It w11 not genotoxic i11 a11 b1 vit!o unscheduled DNA 
synthesis assay in HeLa cells. 

Impairment of Fertility 

In a fertility study rats, REMERON'M WIS given at doses up tp 20 
times the maxinum recommended hu111111 dose (MRHD) on a 
mg/m2 basis. Mating and conception were not affected by the 
drug, but estrous cycling wu disputed at doses that were 3 or 
more times the MRHD and pre-implantation losses occurred at 20 
times the MRHD. 

Reproduction studies in pregmmt rats and rabbits at doses up tp 
20 and 17 ama IDIXiin recommended human dose (MRHD) on a 
mg/~ basis. respeclively, have reve.!ded no evidence of 
teratogenic effects. However, in nts, there wu an increue in 
post-implantation losses in dams treated with 
REMER.ON"'(~). There WIS an increase in pup deaths 
during the fint l clays of lactation and a decreue in pup birth 
weights. The cause of those deaths is not known. The effects 
occurred at doses that were 20 times the MRHD, but not at 3 
times the MRHD. on a ITtllnl- basis. There are no adequate and 
well controlled studies in pregnant women. Because animal 
1epoduction 1t11diet are not always predictive of human response, 
this drug should not be used during pregnancy only if clearly 
needed. 
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N•nl•1Medten 

It is not known whether mirtazapine is excreted in human milk. 
Beause many drugs are meted in human milk, caution should 
be exercised when REMERON1M (mirta7.apine) Tablets are 
administered to musing women . 

Pediatric Ilse 

S:Uety and effectiveness in children have not been established. 

Geriatric Use 

Approximately 190 elderly individuals (:i:6S years of age) 
participated in dinicel studies with REMERONtM. No unusual 
advene age-related phenomena were identified in this group. 
Phannlcokinetic studies revealed a decreased clearance in the 
elderly. Caution is indicated in administering REMERONTM to 
elderly patients (see ainical Pharmacology and Dosage and 
Adminilu.aion). 

ADVERSE REACTIONS 

Aaodated wltla dilco•tl•••tio• of' treatment 

Approximately 2t U pen:a1t of lh,e.~ ~l~, patients who ~ ,( 
received RBMEllONN in US 19'1''8~i1ner11t1ketiug I.I' 
clinical trials discontinued treatment to an adverse experience. 
For sllOIMam US pla:et>o controlled biad, The most common 
events (21%) Hsoriated with ditcontinuation and considered to 
L-.. drug related (i.e., those evms mociated with dropout at a rate 
at lt:ilt twice that of placebo) included: 

20 

• Consistent with the Division's nquest, AEr are pttsented for 
placeoocontro/Wlrials~auus•~~w~~nceefan 
adverse event against placebo. Disconlitlflation c'1la should 
be similarly presented. '/he larger dixontinllalion rale in all 
U.S. studies is due to the long duration of treatment in an 
open-labeled Ieng lenn .!t"4Y ("P to 2~ years). This is noted 
in 'the Medical Reviewer's briefing document to the Advisory 
Committee, page 59. 
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Common Adverse Events Associ1ted with 
Diswntitlwion of Treatment in 6-Week US 

REMERON'M Trills 

Adverse PercenllgeofPatients 
Events Disc:ontiooing with Adverse 

Event 

REMERON'M Placebo 
(n=4S3) (n=361) 

Somnolence 10.4% 2.29/: 

Nausea 1.5% 081. 

Com ... ly Observed Advene Evena. in US Controlled 
Clinical Trials 

The most commonly observed adverse events associated with 
the 111e afREMERON'M (incidence of 5% or greater) and not ~ 
obser\"Cd at In equivllent incidence llllORS placebo-treated (t/ 
patients (REMERON"" incidence at least twice thlt for 
placebo) were: Mii:lfttlJ'tMiiM'.MJrilWlt'iilii'ifd 
l!ffffil Lu.JU 

21 

• Identification of most common AEs is sufficient here. 
Incidence rale is provided immediately m the /% incidence 
lable thaJ follows. 1"is fonnal is consislenl with other 
appr:nied antidepressants' P./. 

n 
0 z 
"' -a 
m z 
-t -I? 

... ~ 



) 
) 
E 
!I 

' n 

~ a. -

' ....... ..,, .......... 

Col1•non 'fleat11eall=Emuga1t Advase Evulb 
Aaociated witl1 

die the ofREMBleN"' in 6-Week t:JS !frills 

Paeentagc of Patia1b Rep01ting 
latvase Eva1t 

AdtUK 

&cnt REMEROH"' Placebo 

t•• 45:J) (1i-:J6I) 

Sol1nlDlua 54% t8% 

lllCI •• Ap-.Mite tt'% 2" 

w "gllt6. el ... ~ 2" 

Bi»;; 11 ~ 3% 

Advene 1.veatl Ocamiat at aa laddence of 1% or More 
A•o•1 REMl.RON"' Treated Patieab 

-· 

2; 22 
N 
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• This information is lnco1nct. Tltt 1'fi lncldtnu table 
includes all 8 plaabo controlled shot'l-tenri U.S. trials, 
including the dose responsie study "P lo 60 mg/day. 

8 z 
"' -a m z 
-I -l? 



, 
) 
• -! 
' n 

i • -

0 
0 
N 
...J 

events wcae dusified ming a standlrd COSTART-based 
dictionmy terrmnology. 

The piacriber should be awue that these figures cannot be 11sed 
t:> predict the incidence o( side effects in the eo11ne of usual 
medic:al practice where patient characteristic and other factors 
differ &om rhose which prevailed iri the dinic:al rrials. Similarly, 
the cited frequencies cannot be compared with figures obtained 
&om oth« investigations involvins different treatments, uses and 
investipton. The cited figures, however, do provide the 
prescribing physician with some basii for estimating the relative 
contribution of drug and non-drug factors to the side effect 
incidence rate in the population studies . 

----,-, 

n 
0 z ... -a 
m z 
-I 

23 -
~ ___ _. 



.Al 

OAGANON Inc. 

. --ue1nSJ4TIAL ~ 

< 
~ 
~ 
'8 

l -'I!.,. ~ 
~ 

= • .:, .!) 

} q,,_ -6> • 't' 0 
~ -( 

j ~ \<-~ 
J ~ 

~ 
« 

...J -
~ 
• 

~ 

' 0028 



OAGANON Inc. 

It I 
f ! f 
1~ t I~ 
~~ !. st 

I 

I~ ,. 
J 1~1 

" 

-1 

CONFIDENTIAL ~ 

·~ i I I I I I :fl l "' 

I .I I f I ! f ' ~· + 

f, f. Ii I. I, I" I. ! 
1. 1.1.1 .. l ! f l ..:. £• :11 

. I 
I I I J j 1: ] J J ~ 

"-.... \. '\ \ 

I • 
I 
I 
I 
1 

Ill 

f 

I 
I,. 

'· 
J 
I :s 

.,., 
M 

0029 



--- --r . ... 
CONFIDENTIAL 

ORGANON Inc. 

it I f I • 
. I I J ... I ! J f 

ff f f f ' : I I f I I f I I 
It '·'·' '·· · 1. f 11 ill f I 1 .. 1. i .. t. 
~i I. f. I • I, I.I. f.1.1. I. I. ' 
sl 

1J J t JI 
J l 

1 J j J J f J 11: J : :r I u 

\ \ 
6030 



0RGANoN Inc. 
CONFIDENTIAL 1 

Ji f J I f I I I 
' , 

f I I ... • ' 

u f I J J f I ' 
~ 

J I ' 
' ...... 

' 

+ ' Jt. 
'· I.I '·'·'· I I.· ·~J. f l ~. ~-

~~ 

f. LI f. f.t.I I.·. :~ I ~ sl ~f.;.f, • 

J~ ] ' I J I J 1 i 

1 1' ' 11: . ' " ~ i I •• 
' r~ ~ 

'1\ ' 

" ,_ 

\ \ ' J· . ~ J 
. ~ - 0031 . 

. ~ ~!-



B 
z 
!I 
i 
~ ... ,.. 

~ 

TABLE2 
INCIDENCE OF ADVEllSB CLINICAL EXPERIENCES 

(21%) 
IN SHORT-TERM US CONTROLLED STUDIES 

Baily.,.. o.a:mo ........., hlilliptJlillC la I 

'" M-.C-... (N"'45J) (N-J61) (H ,,,,, ~ 
!;('.-Pa .... 6El~lit 9(8.l!!it 14t'f~ "(6 . .,.., 

Ali ... 
flli I 4(8."'t l(l:l'lij !El,.,., It i.8'ij 

felll 
. .. . 

'Ref I q·- awl I 'J ia RB ER811'"; ,. tia•:mH:S. 
I 

S I 7 p 2 5 • iu le .... laaa Y:!I. I I I 2 r J 1 

,. /tlllsu:ic; 
?pisa;' 'I. ,5 ':"' f ZS 1 alkjp 1 . ,., SI .• All&at: , ., .. fs · • us; 's' , 1'1" ' J •• •=11wl 6wwwua; i:wwwauaia; 

WU ... I. a I awl;., •• IX li:c;: li:u:ilu; 5 9 pa uaai&a, .a., 
' c ;.~ 

ECGChlnges 

In 1n ll\llyli1 of'ECGs obtained in U.S. plla:bo-c:ontroled clinical 
trills. JlEMEllON"l IJld placebo-treated patients had a similar 
incidence of 8bnolmal changes &om baseline at 6-8 weeks of 
approxin~ 3%. The abnormalities were generally not 

llidered -:.M-11.. • -:.:-... ~ ..... _._, 11eo ... --. 

Otller Advene Evaata Oltlened Duri•I the Preaaarketin1 
Evaludn ef REMERON'M 

During its premarbting assessment. rooltiple closes of 
REMERON"' (mirtuapine) were ldministered to 2796 patients 
in diniQf ltUdies. The conditions and duration of exposure to 

./ 
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mirtaapine wried grady, lllCI included (m overlappina 
categories) open lllCI double blind studies, uncontrolled lllCI 
mlb• led 111ne1, iilpllient Ind outpatient studies, fixed dose and 
titration studies. Untowlld evata •uociated with this exposure 
were recorded by dinicU inveltipton using tenninolOBY of their 
cwn choosing. Consequently, it is not possa"ble to provide a 
meaMlsfiJI dlanile of the poportion ofindiv:iduals experiencing 
adverse events without lint pouping similu types of untoward 
events into a lllllller lllllnh. of ltlndudiz.ed event categories. 

ln the tabulations that follow, reported ldverse events were 
classified using a ltlndud COST ART-based dictionary 
tetuinoluiJ'. The &equencies pr11ented, therefore, represent the 
proportion of the 2796 patients exposed to multiple doses of 
REMERON"' who expaimc>ed an ewnt of the type cited on at 
least one occ:alion while receiving REMERONDI. All reported 
events are inrJucled except those alrady listed in the perviotis 
table, those advease expaimces IUbsumed under COST ART 
terms lhll me ads ovaty genenl or excessively specific so as to 
be wmuonnative, Ind lhole events for which a drug cause was 
wsyremote. 

It is irnportult to empllllize that, llthough the events reported 
occ:umd during tratment with REMERONDI, they were not 
necemrily celled by it. 

EWICI .-e further categoriml by body system and listed in order 
of dec:reuing &equency ICCOl'ding to the following definitions: 
frequent adverse events are those occurring on one or more 
&»' in in It leut 1/100 plliata; in&equent ldvene events are 
those occ:um. in 1/100 to 1/1000 patients; rare events are those 

29 
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bleplmitil, plrtill tnnsitocy deafileu, otitis media, taste loss. 
puo ... 

Umamilll Wan: frequm: uritwy tn1ct infection; infrequent: 
kidney c:81a.1•11, cystitis, dyluria, urinary inco11tilience, urinary 
retention, vasinitis. laeR•uria, breast pain, amenorrhea, 
dysmenonfiea, leukorrhel, ~- tve: polyuria, urethritis. 
metronfllaia, menorrmp, 8bnonllll ej1CUlation, breast 
engotpnent, breast enllrgcmcm, urinuy urgency. 

DRUG ABUSE AND DEPENDENCE 

Collb lied s ...... llft a... 

REMERON"'I (mirtulpine) Tlblcts are not a controlled 
substancie. 

PllJllcal aad l'IJ'dl1l1pc Depadnce 

REMER.Off'll (mirtuapine) has not been systematically studies 
in anin• or lunans for ill potential for abuse. tolennc:e or 
physicll depe rlel-a. ~ the clinical trials did not reveal any 
talllalt)' fiJr 811)' drva H d ;.18 behavior, these observations were 
not systenlic lllll it is not pt'llible to predict on the basis of this 
lided expeoilllce the exten1 to which a CNS-active drug will be 
milUlfld, dMrtecl and/or m'led once mutteted. Consequently, 
patients lhoulcl be evalulled carefillly for history of drug abuse, 
and IUCb .,........ lhould be obserwd closely for signs or 
mirt1npiiie millne or abme (e.g., development of tolerance, 
ina emw•inns or dole. drus wkins behavior). 
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OVERDOSAGI: 

B•••• Esperleaee 

There is wiy imited experiax:e with REMERONTM (mirtazapine) 
overdole. In ~clinical studies, there were nine reports 
of mirtuapine CMrdole alone or in c:ombination with othr.r 
phlnmoologicll asent'· The only drug overdose death reported 
while laking REMER.ON"' (mirtaz.apine) Tablets was in 
combination with amitriplyline and chlorprohixene in a non-U.S. 
c:linical study. Based on pluma levels, the REMERONTM dose 
taken wu 30-45 mg, while plasma levels of amibiptyline and 
c:hlorprohixene were found to be at toxic: levels. All other 
pemuiteting overdose c:aes resulted in full rec:ovay. Signs and 
symptoms reported in association with overdose iocluded 
disorientation, drowsiness. impaired memory, and tachycardia. 
There were no reports of ECG lhnonnalities, c.oma or c:onwlsions 
following overdose with REMERONTM alone. 

Treatment should consist of those general measures employed in 
the management of overdose with any antidepressant. There are 
no spec:ific: antidotes for REMERONTM. If the patient is 
unc:o111Cious, """'"" and maintain an airway to ensure adequate 
oxygenation and ventilation. Gastric: evacuation either by the 
induction of emesis or lawge or both should be considered. 
Activated c:han:o8I should also be considered in treatment of 
overdose. Cardiac: and vital signs monitoring is recommended 
along with genera! symptOtnatic: and supportive measures. 

(.r.) 33 .... , 
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In 11111•c cwenhage, consider the po111'bility of multiple-drug 
involvement. The physician should consider contlcting a poison 
control center for additional information on the treatment of any 
overdosP.. 

DOSAGE AND ADMINISTRATION 

l•itial Treatmeat 

The Rll.(llllllelided ltlrtins close for REMEltONTM (mirtazapine) 
is IS mgfday. administered in a single dose, pmerably in the 
~eniing prior to sleep. In the controlled dinical trials establishing 
the llltidepreuant efficacy ofREMEltONTM, the effective dose 
range wu generally 15-45 mg/day. While the relationship 
between dose and antideprelllnt response for REMERO?-.'l'lil bu 
not hem ICleql•ely expbed. patims not responding to the initial 
IS 1118 dote may benefit &om close increases up to a maximum of 
45 mglqy. REMERON"' bu an elimination half-life of 
lpflf'OXimately 20-40 hours. lheiefot~ close changes should not be 
made It intervals of lea than one to two weeks in order to allow 
sufticient time for evaluation of the therapeutic response to a 
pen close. 

l'Jdtrlf ad Patieatl wit11 Reall or Hepatic lmpainneat 

34 

• 1Nre Is no clinical evidence lo Sllgpsl Iha/ elderly poliellls 
cannot tolerate up to 45 mg. 11renjore, this option sltollld 
mnain opm and a caulionary ~-nl should be adeqwde. 
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and a dose of 30 mg should not be exceeded in these patients. 
(See Phannacokinetic:s Subsection of CLINICAL 
PHARMACOLOGY). 

Malatnaace/E1:tended Treatmnt 

There is no body of evidence available ftom controlled trials to 
indicate how long the depressed patient should be treated with 
llEMERONTM. It is generally agreed, however, that 
pharmacologicll treatment for laJle episodes of depression should 
co~~inue for up to six months or longer. Whether the dose of 
antidepressant needed to induce remission is identical to the dose 
needed to llllinWn euthymia in unknown. 

Switchiac Patieatl to or rro•.a a Moaoamlae Oiddase 
lalaibitor 

At least 14 cla)" should elapse between discontinuation of an 
MAOl llld initiation of therapy with REMERONTM. In addition, 
at least 14 days should be allowed after stopping REMER.ON"' 
before starting an MAOI. 

3S 
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BOW SUPPLIED 

REMt!RO.NN (mirtUlpi11e) Tablets are supplied as: 

15 •I Tablets • oval, seoted, yellow, coated, with "Organon" 
embossed on one side and "TZ3• c.:: the other side. 

Bottles of 30 
Bottles of 100 
Bolde» of 500 
Unit Dose, Box of 100 

NOC# 0052-0l05-31J 
NOC # 0052-0lOS-91 
NOC# 0052-0105-95 
NOC# 0052-0105-90• 

30 •1 Tableb - ~~ scored, red-brown, ~ted, with 
"Orsanon" embGssed on one side and "TZS" on the other side. 

Bottles of30 NOC# 0052-0107-30 
Bottles of 100 NOC# 0052-0107-91 
Bottles ofSOO NOC# 0052-0107-95 
Unil Dole, Box of 100 NOC# 0052-0107-90• 
•unit dose packs are provided u a blisterpack with to strip£, 
each d which c:oatain 10 tablets. 

Store at controlled Room Temperature 
20·-2s•c (6&0 -11°F) 

Dispem.' in a lisht, light resistant container. 

Caution: Pedtnl law prohibits dispensing without 
praeriptioL 
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REMER ON™ 

(minazlpine) Tablets 

DESCRIPTION 

REMERONTM (minaupine) is an antidepmsant for on! administralion. It hi•s a telrllcyclic 
c:hcmical l1rUCtUre unrelalcd to selective serotonin reuplllke inhibitors, tricyclics ''r monoamine 
oxiduc inhibitors (MAOI). Mirtuapine beloncs to tbe piperazino-azcpine poup of compounds. 
It is des.ipatrd l,2,3,4,10,14b-bexahydro-2-methyls:ynzino (2,1-a) pyrido (2,3-c) brm.-azepine and 
has tbe empirical formula of C,,H,.N,. Its molecular Wl:ight is 26S.36. The SlrUdllral fonnula is tbe 
following and it is the racem.ic mixture: 

Mir.az.apinc: is a white to creamy white crystalline powder which is slightly soluble in water. 

REMERONTM is supplied for oral administration as scored film-coated tablets containing IS or 30 
mg of mirtazapine. Each tablet also contains com starch, hydroxypropyl cellulose, magnesiwn 
stearate, colloidal silicon dioxide, lactose, and other inKtive ingredients. 

CLINICAL PHARMACOLOGY 

The mecheism of ICtion of REMERONTM (mirtuapine), as with other antidepremnts. is 
unknown. 

Evidence ptbered in preclinical studies suaaests that mirtlZlpine enhanca ccnu.1 DOJadreDiiijic 
lllll lllOtoaeriic ICtiYity. Tbae studies haw lbown tbll mirlmlpine lets as ID mnaaaaist !! -=tra1 
paynapric C11z andrenqic: inhibitory autmeeep1Ua1 11111 betmotecepccrs. an ICtion that is P""'ileted 
to result in an increase in ccnua1 llOladrCPClaiC and smotoaertie ll:livity · 
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Minazapine is a potent antagonist of 5-HT z and 5-HT3 receptors. Mirtazapine has no significant 
affinity for the 5-HT IA and 5-HT 11 receptors. 

Mirtu.apine is a potent antagonist of bi,tamine (H1) receptors. a property that may explain its 
prominent sedative effects. 

Mirtu.apine is a moderate peripheral 111 adrenergic antagonist, a property that may explain the 
\l\:Casionai orthostatic hypolenSion reported in assoc:iatior, with its use. 

Mirtua~~~ is a moderate antagonist at muscarinit receptors, a property that may explain the 
relatively low incidence of anticholinergic side eff=s associated with its use. 

Pbarmacokiaetia 

REMERON™ (mirtazapine) is rapidly and c.ompletely absorbed following oral administration and 
has a half-life of about 20-40 hours. Peak •,>lasma concentrations are reached within about 2 hours 
following an oral dose. The presence of food in the stomach has a minimal effect on both the rate 
and extent of absorption and does not require a dosage adjustment 

Minazapine is extensively metabolized after oral administration. Major pathways of 
biotransformation &"C demethylation and hydroxylation followed by glucuronide conjugation. In­
vitro data from human liver microsomes indicates that cytochromt 206 and 1A2 ~ .lllvolvecl in the 
formation of the 8-hydroxy metabolite of minaz.apine, whereas cytochrome 3A is considered lo be 
responsible for the formation of the N-desmethyl and N-oxide metl\bolite. Mirtu.apine has an 
absolute bioavailability of about 50"/o. It is eliminated predominantly via wine (75%) with 15% in 
feces. Several unconjugated metabolites possess phannacological activity but are present ill the 
plasma at very low levels. The ( -) enantiomer has an elimination half-life that is approximately 
twice as long as the ( +) cnantiomer and therefore achieves plasma levels that are about three times 
as high as that of the(+) enantiomer. 

Plasma levels are linearly related to dose over a dose range of 15 to 80 mg. The mean elimination 
half-life of mirtaupine after oral adminisaation ranges from approximately 20-40 hours across age 
and gender subgroups, with females of ill ages exhibiting significantly longer elimination half-lives 
than males (mean half-life of37 hours for females vs 26 hours for males). Steady state plasma levels 

· of mirwapinc are attained within 5 d&ys, with about 50% 11CCUD1ulation (accumulation ratio • 1.5). 

Mirtazapinc is approximately 85% oound to plasma proteins over a concentration l'IJlle of0.01 to 

1011glmL. 

Ponulftion Subgmqgs 

Liwr Di.seastt • Following a single I 5 mg oral dose of mirtuapin~ the oral clearance of mirtuapine 
was decreas~ by approximately 30"Ai in hepalically impaired patients compared to subjcc:ls with 
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normal hepatic function. Caution is indicated in administering REMERONT"' to patients with 
compromised hepatic function (sec Precautions and Dosage and Administtation). 

Renal Disease • Following a single 15 mg oral dose of mirtazapinc, patients with moderate 
[glomcrular filtration rate (GFR) = 11-39 mL/min/1.73 m1] and severe [GFR <10mL/min/1.73m1] 

renal impairment had reductions in mean oral clcarancc of mirtuapinc of about 300/o and 500/o, 
respectively, compared to nonnal subjects. Caution is indicated in administering REMERONT"' to 
patients with compromised renal function (see Precautions and Dosage and Administtation). 

Elderly Patients • Following oral administration of mirtazapinc 20 mg/day for 7 days to subjects of 
varying ages (range, 25· 74), oral clearance of mirtazapinc was reduced in the elderly compared to 
the younger subjects. The differences were most slriki.ng in males, with a 400/o lower clearance in 
elderly males compared to younger males, while the clearance in elderly females was only 100/o 
lower compared to yoWlger females. Caution is indicated in administering REMERONT"' to elderly 
patients (sec Precautions and Dosage and Administration). 

Clinical Triab Showbtg Effectiveness 

The efficacy ofREMERONT"' (mirtazapine) as a treatment for depression was established in four 
placebo-controlled, 6-wcck trials in adult outpatients meeting DSM-Ill criteria for major depression. 
Patients were titrated with mirtazapine from a dose range of S mg up to 35 mg/day. Overall, these 
studies demonstrated mirta.apine to be superior to placebo on at least three of the following four 
measures: 21-ltcm Hamilton Depression Racing Scale (HORS) total score; HORS Depressed Mood 
Item; CGI Severity score; and Montgomery and Asberg Depression Rating Scale (l'v1ADRS). 
Superiority of mirtuapine over placebo was also found for certain factors of the HORS, including 
anxiety/somati:zation factor L,d sleep disturbance factor. The mean mirtazapine dose for patients 
who completed these four studies ranged from 21 to 32 mg/day. A fifth study of similar design 
utilized a higher dose (up to SO mg) per day and also showed effectiveness. 

Examination of age and gender subsets of the population di<l not reveal any differential 
responsiveness on the basis of these subgroupings. 

INDICATIONS AND USAGE 

REMERONTM (mirtazljiine) Tablets are indicated for the treatment of depression. 

The efficacy "f REMERONTM in the treatment of depression was established in six week controlled 
trials Oji outpatients whose diagnoses corresponded most closely to the Diagnostic and Statistical 
•.&anual of Mental Disordm - 3rd edition (DSM-DI) category of major depressive disorder (sec 
CLINICAL PHARMACOLOGY). 
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·A major depressive episode (DSM-IV) implies a prominent and relatively persistent (nearly every 
day for at least 2 weeks) depressed or dysphoric mood that usually interferes with daily functioning, 
and includes at least five of the following nine symptoms: depressed mood, loss of interest in usual 
activities, significant change in weight and/or appetite, insomnia or hypeno.nnia, psychomotor 
agitation or retardation, increased fatigue, feelings of guilt or worthlessness, slowed thinking or 
impaired concentration, a suicide attempt or suicidal ideation. 

The antidepressant effectiveness ofREMERONTM (mirtazapine) in hospitalized depressed patients 
has not been adequately studied. 

The effectiveness of REMERONTM in long-term use, that is, for more than 6 weeks, has not been 
systematically evaluated in controlled trials. Therefore, the physician who elects to use 
REMERONTM for extended period:. should periodically evaluate the long-tenn usefulness of the 
drug for the individual patient. 

CONTRAINDICATIONS 

REMERONTM (mirtu.apine) Tablets are contraindicated in patients with a known hypersensitivity 
to mirtazapine. 

WARNINGS 

Agranulocytosls 

In premarketin1 clinical trials, two (one with Sjllgren'• Syndrome) out of 2,796 padenta 
treated with REMERONTN (mirtazapine) Tablets developed acruulocytosls (absolute 
neutrophil count (ANC) < SOO/mml with auociated lipJ and symptoms, e.a., fever, Infection, 
etc.) and a third padent developed severe neatropeoia (ANC < 500/mml without any 
auociated symptoms). For these three padenta, onset of HVere aeutropellia wu detected oa 
days 9; 141 nil 61 61, 9, and 14 of treatment, respectively. All three patients recovered after 
Remeroa wu stopped. These three cues yield a crude lnddence of severe aeatropeaia (with 
or without aiaoclated infection) of appromaately 1.1 per thoaund patients upoaed. with a 
very wide 95% coaftdence iaterval, i.e., 2.2cueaper10,000 to 3.1 cues per 1000. If a patient 
develops a sore throat, fever, atomadtia or other 1ipu of infectioa, aloq with a low WBC 
count, tnatmeat with REMERON'M ahould be dilcoadnaed and the patient should be dolely 
moaitond. 

MAO lnhlblton 

In padents receivia91 other aatidepnuants ID combination wttla a 11101po•mlae oDdaae lnlllbltor 
(MAOI) and in patients who uve nandy dilcoadaaed an aaddepraamt drua ud then are 
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ltaJ1ed on aa MAOI, then have been npor11 of aeriou, and sometimes fatal, reactiou, e.s., 
iacludinl nausea, vomitia1t flubiq, dizziaeu, tremor, myodoau, rtpdity, diapborais, 
hypertbermia, autonomic iutabillty with rapid flactaadom of vital 1Jp1, aeizura, and meutal 
a~tm cbaaps ranalna from aatt-tioa to coma. Altboqb there are no human data pertinent 
to aucb an interaction with REMERON'fll, it It recommeaded that REMERONJM not be used 
ill combiaadon with 1111 MAOI, or witbill 14 days of iDJdatlna or diacondnuiq therapy with 
anMAOL 

PRECAUTIONS 

Geueral 

fgmnnlcnse 

In U.S. control!· d studies. somnolence was ~ncd in 54% of patients treated with REMERON™ 
(mirtazapine~, compared to 18% for placebo and 60%1 for amitriptyline. In these studies, 
somnolence resulted in discontinuation for 10.4% ofREMERON™ treated patients, compared to 
2.2% for ?lacebo. It is unclear whetner or not tolerance develops to the somnolent effects of 
REMERON™. Because of Remeron's potentially significant effects on impainnent of 
performance, patients should be cautioned about engaging in activities n:quiring alertness until they 
have been able to assess the drug's effect on their own psychomotor performance (sec Information 
for Patients). 

Qisincss 

In U.S. controlled studiei., dizziness was reported in 7% of patients treated with REMERON™ 
(mirtazapine), compared to 3% for placebo and 14% for amitriptyline. It is wtclear whether or not 
tolerance develops to the dizziness observed in association with the use of Remeron. 

Increased AppctjteJWeight Gain 

In U.S. controlled studies, appetite increase was reported in l ,./o of patients treated with 
RFMERON™ (mirtaapine), compared to 2% for placebo and 6% for amitriptyline. In these same 
tn.ils, weight gain of l 7% of body weipt was reported in 7 .5% of patients treallld with mirtal.lpine, 
compared to 0% for placebo and S.9% for amitriptyline. In a pool of premarketina U.S. studies. 
includin& many parents for long-term, open label treatment, 8% of patients receiving REMER.ON™ 
discontinued for weight aain. 

Chplescmlffiie'vwidq 

In U.S. controlled studies, nonfastina cholesterol iacreaes to l 20% above the upper limits of 
normal were observed in 15% of patients treated with REMERON™ (llllltuapine), compared to 
7% for placebo and 8% for amitriptyline. In these same studies, nonfistin11 tri&lyccride increases 
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to ::::, SOO mg/dL were observed in 6% of patients treated with mirtazapinc. compared to 3% for 
placebo and 3% for amitriptylinc. 

Trnnymjp•g Elcvatigm 

Clinically significant ALT (SGP1) elevations (2::. 3 times the upper limit of the nonnal range) were 
observed in 2.0% (81424) of patients exposed to REMERONTM in a pool of short-term US 
controlled trials, r.ompared to 0.3% (11328) of placebo patients and 2.0% (3/181) of amitriptyline 
patients. Most of these patients with ALT increases did not develop signs or symptoms associated 
with compromised liver function. While some patients were discontinued for the ALT increases, 
in other cases. the enzyme levels mumed to normal despite continued REMERONTM (mirtazapine) 
trcaDnent. Mirtazapine should be used with c:aution in patients with impaired hepatic function (see 
Pbannacokinetics section of Clinical Pharmacology, and Dosage and Administration). 

Astjyatjon pf ManiaJHYPOmania 

Mani&lhypomaniaoccurredinapproximately0.2%(3/l,299patients)ofREMERONTM(mirtazapine) 
treated patients in U.S. studies. Although the incidence ofmanialhypomania was very low during 
treatment with mirtazapine, it should be used carefully in patients with a history of 
mania/hypomania. 

Seizures 

In pre-marketing clinica' trials only one seizure was reported among the 2, 796 U.S. and non-U.S. 
patients treated with REMERONTM (mirtazapine). However, no controlled studies have been carried 
out in patients with a history of seizures. Therefore, care should be exercised when mirtazapine is 
used in these patients. 

Suicide 

Suicidal ideation is inlterent in depression and may persist until significant remission occurs. As 
with any patient receiving antidepressants, high-risk patients should be closely supervised during 
initial drug therapy. Ptcsaiptions of REMERONTM (mirtazapine) should be written for the smallest 
quantity consistent with good patient management, in order to reduce the risk of overdose. 

tJg ip patjmt:s wiJb sonmmitam jllnm 

Clinical cxperiencc with REMEllONTM (mirtazapine) in pl1icms with conc:omitant systemic il!riess 
is limited. Accordinaly, care ~ advisable in prescribing mirlazapinc for pcicnts with di!Clsa or 
conditions that affect metabolism or bcmodymmic responses 

Mirtazapine has not been systematically evaluated or used to any appreciable extent in pltien1s With 
a recent history of myocardial infarction or other significant heart disease Mirtazapin: was not 
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associated with clinically sipificant ECO abnonn&lities in U.S. and non·U.S. placebo controlled 
trials. Minazapinc wu usocialcd with sianificant ortbostatic hypolemion in early clinical 
phmmllcolOI)' trials with normal volumcers. Orthostatic hypolemion wu infrequently observed in 
clinical trials with depressed patients. REMERONTN should be used with '*ltlon in patients with 
known canb.:ivucum or cerebrovucular di1e1sc that could be exacerblled by hypotension (history 
of myocardial infan:tion, mgiM, or iscbemic stroke) and conditions that would predispose patients 
to hypotcnsion (dehydration, hypovolemia. and tmtment with IDtihypcrtensive Jilt!dication). 

Mirmapine clearance is decreued in patients with moderate [alomaular filtration rate (GFR) • I ! · 
39 mUminll.73 m1] and severe [OFR < 10 mUmin/1.73 m1] ICDll impainncnt. IDd also in patienu 
with hepatic implirment (See Plwmacokinetic Subsection of CLINICAL PHARMACOLOGY). 
Caution is indicated in administuing REMERONTN to such patients (sec DOSAGE AND 
ADMINISTRATION). 

laformation for padents 

Physicians are advised to discuss the following issues with patients for whom they prescribe 
REMER ON™: 

Apnylgcytosis 

Patients who are to receive REMERONTN (mirtazapine) should be warned about the risk of 
developing agranulocytOsis. Patients should be advised to contaet their physician if they experience 
any indic.uion of infection such as. fever. chills. sore throat, mucous membrane ulceration or other 
possible signs of infection. Particular attention should be paid to any flu-like complaints or other 
symptoms that might suggest infection. 

lntcrfcn:psc with Cgpitiyc and Motpr Perfonnansc 

REMERONN (mirtu.apine) may impair judgement, tbinkina. and particularly. motor skills, bee .. ,,,. 

of its prominent sedative effect. lhe drowsiness associated with mina7.11Pine use mny impair a 
patient's ability to drive, use machines .Jr perform talks that require alenncss. Thus. patients should 
be cautioned about enp&ina in hazardous activities until they are reuonably certain that 
REMERONN therapy does not adversely affect their ability to enpae in such activities. 

Cgmplgtipg C<tUPF qfDecmm 

While pe1ients may notice improvement with REMEROHTM (minulpine) therapy in I to 4 weeks. 
they should be ldvised to continue therapy u directed. 
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Cgnmmjtant mMjcaJipn 

Patients should be advised to inform tl:eir physician if they are taking, or intend to take, any 
prescription or over-the-counter drugs since thm: is a potential for REMERONTM (mirtalapine) to 
interact with other drugs. 

Alcobol 

The impairment of cognitive and motor skills produced by REMERONTM (mirwapine) has been 
shown to be additive with those produced by alcohol. AccordinJly, palieuts should be advi.~ to 
avoid alcohol while takina mirtalapine. 

Prqpnpsy 

Patients should be advised to notify their physician if they become pregmnt or intend to become 
pregnant during REMERONTM (mirtazapine) therapy. 

Nunin8 

Patients should be advised to notify their physician if they are brcast·fcedi.'lg an infant. 

Laboratory tats 

There are no routine laboratory tests recommended. 

Dru& Jnteractioas 

As with other drugs. the potential for interaction by a variety of mechanisms (e.g., 
pharmacodynamic. pharmacokinetic inhibition or enhancement. etc.) is a possibility (See 
CLINICAL PHARMACOLOGY). 

Qmgs Affcc;tinp HCP"is Ma•Mlim> 

The metabolism and pbarmacokinetics of REMERONN (mif••npine) may be affected by the 
· induction or inhibition of clrua·mctabolizing enzymes. 

T>n193 tbeJ an; MmMljznl by end/gr lphjhit Cyrosbmmc P4SO EDP"DVL 

Many dnlp are metabolized by mcl/or inhibit various cytochrome P450 enzymes. e.a. 2D6, 1A2, 
JA4, etc. ID vitro studies have shown that REMERON'M (minazapine) is a substrate for several of 
these enzymes, includiq 206. 1A2. and 3A4. While in vitro studies have shown that mirtaza!>ine 
is not a potent inhibitor of any of dlese enzymes, an indicatiOll that mirtaZlpine is not likely to 
have a clinic:lllly sipiticm:: inhibitory effect on the mcllboliw of other drup that m: substtatcs for 
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these cytochrome P4SO enzymes, die concomi111nt use of mirwapine with most other drugs 
mctaboliml by these enzymes bas not been formally studied. Consequently, it is not possible to 
make any definitive statements about the risks of eoadministration of minuapine with such drugs. 

Alcohol 

Concomitant administration of alcohol (equivalent to 60g) hid a minimal effect on plasma levels of 
REMERONTM (1 Smg) in 6 healthy male subjects. However, the impmrment of cognitive and motor 
skills produced by REMERONTM were shown to be additive with those produced by alcohol. 
Accordin&lY, patients should be advised to avoid alcohol while takina REMERON1111• 

Piezawn 

Concomitant administration of diazepam (ISmg) had a minimal effect on r'lasma levels of 
mirtazapine (lSma) in 12 healthy subjects. However, thr; impairment of motor skills proc.::JCed by 
REMERONTM has been shown to be additive with those c111sed by diazepam. AccoJdinBly, patients 
should be advised to avoid diazepam and other similar drugs while takina REMERONTM. 

Cardao1eaall. Mutqeaail. lm.,.trmeat u: ="ertility 

Carcjnogcnqis 

Carcinogenicity studies were conducted with REMERONTM (mirtazapine) given in the diet at doses 
of 2, 20, and 200 mg/kg/day to mice and 2, 20. and 60 mi/krlday to rats. The highest doses used 
are approximately 20 and 12 times the maximun1 recommended hwnan dose (MRHD) of 4S mg/day 
on a mrvm2 basis in mice and rats, respectively. There was an inmascd incider.ce ofhcpatocellular 
adenoma and carcinoma in male mice at the high dose. In rats, there wu an increase in 
bepatocellular ldenoma in females at the mid and high doses and in hepatocellular tumor.; and 
thyroui follicular ldenoma/cystldcnoma and carcinoma in males It the high dose. The data suuests 
thlt the above effects .:ould possibly be mediated by non-genotoxic mecb1nimis. the relevance of 
which to bwmns is not known. 

The doses used in the mouse study may not have been high enouah to fWly c:haracterizc the 
carcinoaenic jiotential of REMERONTM. 

R.EMER.ONTM wu not mutqenic or clastoaenic and did not induce &eneral DNA damaae u 
determined in several 8''JIOUIXicity tests: Ames test. in yjpp acne mmati011 way in Cbircrc hamster 
V 79 cells. in yjpp siSler chromatid exchan&e assay in cultured rabbit lympbocytcs, in yiw bone 
marruw micronuclcus test in rats, and 11nsc:hedulecl :ONA synthesis way in HcLa cells. 
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Impajnncnt of Fertjlity 

In a fertility study in rats, R~MERON™ was given at doses up to 20 times the maximum 
recommended human dose (MRHD) on a mg/m2 basis. Mating and conception were not affected 
by the drug, but estrous cycling was disrupted at doses that were 3 or more times the MRHD and 
pre-implantation losses occurred at 20 times the MRHD. 

Prepancy 

IeraMaenic EtJecg - PRammcy Categoa c 

Reproduction studies in pregnant rats and rabbits at doses up to 20 and 17 times the maximum 
recommended human dose (MRHD) on a mg/m2 basis, respectively, have revealed no evidence of 
teratogenic effects. However, in rats, there was an increase in post-implantation lossei; in dams 
treated with REMERONTM (mirwapine). There was an increase inl!lll! deaths during the first 3 
days of lactation and a decrease in pup birth weights. The cause~rthosc_ dl:aths is not kno~OO, 
effects occurred at doses that were 20 times the MRHD, but not iir3 liiiics the MRHD, on a riig7iil2 

basis. There are no adequate and well controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, this drug should be used during 
pregnancy only if clearly needed. 

Nuniug Mothen 

It is not known whether mirtu.apine is excreted in human milk. Because many drugs are excreted 
in human milk, caution should be exercised when REMERON™ (mirtu.apine) Tablets are 
administered to nursing women. 

Pediatric Use 

Safety and effectiveness in children have not been established. 

Geriatric Use 

Approximately 190 elderly individuals (:l65 years of age) participated in cliDical studies with 
Remeron. No unusual adverse age-related phenomena were identified in this group. 
Pharmacokinctic studies revealed a decreased clearance in the elderly. Caution is indicated in 
administering REMERON™ to elderly patients (sec Clinical Pharmacology and Dosage and 
Administration). 
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ADVERSE REACTIONS 

Associated with discontiauadon or treatment 

Approximately 16 percent of the 453 patients who received REMERON™ in US 6-wcck 
controlled clinical trials discontinued tratmcnt due t.> an adverse experience, compared to 7 percent 
of the 361 placebo-treated patients in those: studies. The most common events (2 l %) associated with 
discontinuation and considered to be drug related (i.e., those: events associated with dropout at a rate 
at least twice that of placebo) included: 

Common Adverse Events Associated with 
Discontinuation of Treatment in 6-Wcck US 

Rcmcron Trials 

Adverse Percentage of Patients 
Event Discontinuing with Adverse 

Event 

RemeronTM Placebo 
(n=453) (n=361) 

Somnolence 10.4% 2.2% 

Nausea 1.5% 0% 

Commonly Observed Advene Events in US Controlled Clinical Trials 

The most commonly observed adverse events asS<X:iatcd with the use ofREMERON™ 
(incidence of 5% or greater) and not observed at &11 equivalent incidence among placebo-treated 
patients ( Rfil.fERON™ incidence at least twice that for placebo) were: 
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Common Treatment-Emergent Adverse Events 
Associated with 

the Use of Remcron in 6-Wcck US Trials 

Percentage of Patients Reporting 
Adverse Event 

Adverse 
Event Remcron· ... Placebo 

(n-453) (n=361) 

Somnolence 54% 18% 

Increased Appetite 17% 2% 

Weight Gain 12% 2% 

Dizziness 7% 3% I 

Advene Events Occurring at an lncideimce of I 9/o or More Among REMERONTM Treated 
Patients · 

The table that follows enumerates adverse events that occurrcd at an incidence of 1 % or more, and 
were more frequent that in the placebo group, among REMERONTM-treatcd patients who 
participated in short-term U.S. placebo-controlled trials in which patients were dosed in a range of 
5 to 60 mg/day. This table shows the percentage of patients in each group who at least one episode 
of an event at some time during their treatment. Reported adverse events were classified using a 
standard COST ART-based dictionary terminology. 

The prescriber should be aware that these fig11CC3 cannot be used to predict the incidence of side 
effects in the course of usual medical practice where patient characteristics and other factors differ 
from those which prevailed in the clinical trials. Si&illarly, the cited frequencies cannot be compared 
with figures obtained from other investigations involving different treatments, uses and investigators. 
The cited figures, however, do provide the prescribing physician with some basis for estimating the 
relative contribution of drug and non-drug factors to the side effect incidence rate in the population 
studied. 
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'FMH:11!il 
INCIDENCE OF ADVERSE CLINICAL EXPERIENCES1 

(> 1•1o) 
IN SHORT-TERM U.S. CONTROLLED STUDIES 

Body System Remeron™ Placebo 
Adverse Clinical Experience (N-453) (N•361) 

Bodyu•Wbole 

Aslhenia .,,. 5% 

Flu Syndrome 5% 3% 

Bick Pain 2% 1% 

Diiative Sntem 

Ory Moulll 25"· is,-. 
Increased Allll«ite 17% 2% 

Constination 13% 1•1o 

Mclllbollc aad Nutritional Di1e1rdcn -
WeiahtGain 12% 2% 

Periphenl Edcma 2% w. 
Edema 1% 0% 

Musculolkcletal System 

Myalgia 2% 1% 

Nervous Systtm 

Somnolence 54% 18% 

Dizziness 7% 3% 

Abnonnal Dreams 4,-. 1% 

Thinking Abnonnal 3,-. w. 
Tremor 2,-. 1% 

Confusion 2,-. 0% 

Respiratory System 

"' 1% 0% 

Ul"Ollealtal System 

Urinary F 2% 1% 

1 Evenu repartecl by at 1- I% of palicn1s lrealed with R.emeron111(minuapine) are ineludod. except the following 
events wbich Md m incidmce on plKlbo :t Rmleran"': beadldle, infection, pUI, c:best pUI, palpitatioa, tacbyi:am., 
postlll'al bypotensiaa. MUMa, dylpepsm, dianh-. flatulence, inMM11ni1 ner\'OUlllCN, libido clce:reued_ byperllltU. 
plwyngitis, rbinitis, swcatiq. 1mblyopm, tinniNa, - perversion. 
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CONFIDENTIAL . 

0RGANON Inc. 

ECGChan1a 

In an analysis of ECOs obtained in U.S. placebo-controlled clinical trials, REMERONTM and 
placebo-treated patients had a similar inc:idence of abnonnal changes from baseline at 6-8 weeks of 
approximately 3%. The abnonnalities were generally not considered clinically significant. 

Other Advene Events Obterved Duriq the Premarketia1 Evaluadoa of REMERON™ 

During its pmnarketing assessment, multiple doses of REMERO"NTM (mirtazapine) were 
administered to 2796 patients in clinical studies. The conditions and duration of exposure to 
mirtazapine varied greatly, and included (in overlapping categories) open and double-blind studies, 
uncontrolled and controlled studies, inpatient and outpatient studies, fixed dose and titration studies. 
Untoward events associated with this exposure were recorded by clinical investigators using 
:enninology of their own choosing. Consequently, it is not possible to provide a meaningful 
estimate of the proportion of individuals experiencing adverse events without first grouping similar 
types of untoward events into a smaller nwnber of standarciiz.ed event categories. 

In the tabulations that follow, reported adverse events were classified using a standard COST ART· 
· based dictionary terminology. The frequencies presented, therefore, represent the proportion of the 

2796 patients exposed to multiple doses of REME~ONTM who experienced an event of the type 
cited on at least one occasion while receiving REMERONTM. All reported events are included 
except those already listed in the previous table, those adverse experiences subsumed under 
COST ART tenns that are either overly general or excessively specific so as to be uninformative, and 
those events for which a drug cause was very remote. 

It is important to emphasize that, although the events reported occurred during treatment with 
REMERONTM, they were not necessarily c.aused by it. 

Events are further categoriud by body system and listed in order of decreasilig frequency ac.:ording 
to the following definitions: frequent adverse events are those occurring on one or more occasions 
in at least 1/100 patients; infrequent adverse events are those occurring in 1/100 to 1/1000 patients; 
rare events are those occurring in fewer than 1/1000 patients. Only those events not already listed 
in tele 2 the previous table appear in this listing. Events of major clinical importance are also 
described in the WARNINGS and PRECAUTIONS sections. 

Body as a whole: fnqwnt: malaise, abd1 minal pain, abdominal syndrome acute; infreqwnr: chills, 
fever, face edema, ulcer, photosensitivity reaction, neck rigidity, neck pain, abdomen enlarged; rare: 
cellulitis, chest pain substcmal. 

CardjoyusnJnr Syucm:fnqwnt: hypertension, vasodilation; il!freqwnt: angim pectoris, myocardial 
infarction, btadycardia, ventricular extrasystoles, syncope, mipainc, hypotension; ran: atrial 
anhythmia, bigeminy, vascular hadacbc, pulmonary embolus, cerebral ischemia, cardiomegaly, 
phlebitis, left heart failure. 
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OAGANON Inc. 

Djgesjve System: freq1Jent: vomiting, anorexia; infreq1Jent: eructation, glossitis, cholccystitis, 
nausea and vomiting, gum hcmonhage, stomatitis, colitis, liver function tests abnonnal; rare: 
tcngue discoloration, ulcerative stomatitis, salivary gland enlargement, increased salivatic'.'l, 
~tcstinal obstruction, panc:reatitis, aphthous stomatitis, cirrhosis of liver, gastritis, gastroenteritis, 
oral moniliuis, tongue cdlll!la 

Epdgcrine System: rare: goiter, hypothyroidism. 

Hemjc ape:! Lvmohatic System: rare: lymphadcnopatby, leukopenia, petcchia, anemia, 
tbrombocytopcnia, lymphocytosis, pancytopcnia. 

Metal!olic and Nutritjopa! Djsonim: freq1Jent: thirst; infreq1Jent: dehydration, weight loss, rare: 
gout, SOOT increased, healing abnonnal, acid phosphatase increased, SGPT increased, diabetes 
mellitus. 

Musculoslceletal SysJml:frequent: myastbcnia, arthralgia; infrequent: anbritis, tcnosynovitis; rare: 
pathological fracture, osteoporosis fracture, bone pain, myositis, tendon rupture:, artbrosis, bursitis. 

Neryous System: frequent: hypcstbesia, apathy, depression, hypokinesia, vertigo, twitching, 
agitation, anxiety, a..uiesia. hypcrkinesia, parcstbcsia; infreq1Jent: ataxia, delirium, delusions, 
depcrsoMli:nrtiou, dyskincsia, extrapyramidal syndrome, libido increased, coordination abnonnal, 
dysarthria, hallucinations, manic reaction, neurosis, dystonia, hostility, reflexes increased, emotional 
!ability, euphoria, paranoid reaction; rare: aphasia, nystagmus, akathisia, stupor, dementia, diplopia, 
drug dependence, paralysis, grand mal convulsion, hypotonia, myoclonus, psychotic depression, 
withdrawal syndrome. 

Respjmtozy Systems: freq1Jent: cough increased, sinusitis; infrequent: epistaxis, bronchitis, asthma, 
pneumonia; rare: asphyxia, laryngitis, pneumothorax, hiccup. 

Skjp and Appendages: freq1Jent: pruritus, rash; infrequent: acne, cxfoliative dermatitis, dry skin, 
herpes simplex, alopecia; rare: urticaria, herpes zoster, skin hypertrophy, seborrhea, skin ulcer. 

Specja! Smw: infrequent: eye pain, abnormality of accommodation, conjunctivitis, deafness, 
keratoconjunctivitis, lacrimation disorder, glaucoma, hyperacusis, ear pain; rare: blepbaritis, partial 
transitory dC'di>ess, otitis mcdi•, tutc loss, parosmia. 

Umscnital System: frequent: urinary tract infection; infrequent: kidney calculus, cystitis, dysuria, 
urinary incontinence, urinary retention, vaginitis, bemanaria, breast pain, mnenmrbea, dysmenorrhea, 
leukorrhel, impotenc:e, rare: polyuria, urethritis, metrorrhagia, lllCllOlrlulgia abnormlll ejaculation, 
breast engorglll!lent, breast enlargement, urinary urgency. 

IS 
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CONFIDENTIAL 
ORGANON Inc. 

DRUG ABUSE AND DEPENDENCE 

Controlled Subltuce Cius 

REMERONTM (mirtampine} Tablets are not a conuolled substance. 

Pby1ical and Pl)'chologic Depeadence 

REMERONTM (minaDpine} bas not been systematically studied in animals or humans for its 
potential for abuse, tolerance or physical dependence. While the clinical trials did not reveal any 
tendency for any drug sttking behavior, these observations wen: not systematic and it is not possible 
to predict on the basis of this limited experience the extent to which a CNS-active drug will be 
misused. diverted and/or abused once marketed. Consequently, patients should be evaluated 
carefully for history of drug abuse, and such patients should be observed closely for signs of 
mirtazapine misuse or abuse (e.g., developmi:nt of tolerance, incrementations of dose, drug-seeking 
behavior). 

OVERDOSAGE 

Human Experience 

There is very limited experience with REMERONTM (mirtazapine) overdose. In premarkcting 
clinical studies, there were nine eight reports of mirtazapine overdose alone or in combination with 
other phannacological agents. The only drug overdose death reported while taking REMERONTM 
(mirtu.apine) Tablets was in combination with amitriptyline and chlorprohixenc in a non-U.S. 
clinical study. Based on plasma levels, the REMERONTM dose taken was 30-45 mg, while plasma 
levels of amitriptyline and chlorprohixene were found to be at toxic levels. All other prcmarketing 
overdose cases resulted in full recovery. Signs and symptoms reported in association with overdose 
included disorientation, drowsiness, impaired memory, and tachycardia. There were no reports of 
ECG abnormalities, coma or convulsions following overdose with REMERONTM alone. 

0¥erdose Maaa1emeat 

Treatment should consist of those general measures employed in the management of overdose with 
any antidcpressanl There are no specific antidotes for REMERONTM. If the patient is unconscious, 
establish and maintain an airway to ensure adequate oxygenation and ventilation. Gastric evacuation 
either by the induction of emesis or lavage or both should be considered. Activated chan:oa1 should 
also be considered in treatment of overdose. Cardi.-: and vital signs monitoring is reconunended 
along with general symptomatic and supportive meuures. 

In managing overdosage, Consider the possibility of multiple-drug involvemcnl The physician 
should consider contacting a poison CODlrOl center for addi'.ional information on the tmil ment of any 
overdose. · 
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CONFIDENTIAL-, 
OAaANoN Inc. 

DOSAGE AND ADMINISTRATION 

IDidal Tnatmeet 

The recommended starting dose for REMERONTM (mirtazapine) is 15 mg/day, administered in a 
single dose, preferably in the evening prior to sleep. In the controlled clinical trials establishing the 
antidepressant efficacy of REMERONTM, the effective dose r1112e was generally 15-45 mg/day. 
While the relationship between dose and 1Dtidepresl:ant response for REMERONTM has not been 
adequately explored, patients not responding to the initial 15 mg dose may benefit from dose 
increases up to a maximum of 45 mg/day. REMERONTM bas an elimination half-life of 
approximately 2().40 hours, therefore, dose changes should not be made at intervals of less than one 
to two weeks in order to allow sufficient time for evaluation of the therapeutic response to a given 
dose. 

Elderly and Patients with Reaal or Hepatic lmpairmmt 

The clcaranc:c of mirtazapine is reduced in elderly patients and in patients with moderate to severe 
renal or hepatic impairment. Consequently, the prescriber should be aware that plasma mirtazapine 
lc:vels may be increased in these patient groups, compared to levels observed in younger adults 
without renal or hepatic impairment. (Sec Pharmacokinctics Subsection of CLINICAL 
PHARMACOLOGY). 

Maintenance/Extended Treatment 

There is no body of evidence available from controlled trials to indicate how long the depressed 
patient should be trtated with REMERONTM. It is gcncrally agreed, however, that pharmacological 
treatment for acute episodes of depression should continui: for up to six months or longer. Whether 
the dose of antidepressant needed to induce remission is identical to the dose needed to maintain 
euthymia in unknown. 

Switching Patients to or from a Monoamille Ollidue Inhibitor 

f.t lc:ast 14 days should elapse between discontinuation of ID MAOI and initiation of therapy with 
REMERONTM. In addition, at least 14 days should be allowed after stopping REMERONTM before 
starting ID MAOI. 
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HOWSUPPUED 

REMERONN (mirtaz.apinc) Tablets are supplied as: 

15 me Tablets - oval, scored, yellow, coated., with "Organon" embossed on one side and "TZ3" on 
the other side. 

Bottles of 30 
Bottles of 100 
Bottles of 500 
Unit Dose, Box of 100 

NDC # 0052-0105-30 
NDC # 0052-0105-91 
NDC # 0052-0105-95 
NDC # 0052-0105-90• 

30 me Tablets - oval, scored, red-brown, coated, with "Orpnon" embossed on one side :md "TZS" 
on the other side. 

Bottles of 30 
Bottles of 100 
Bottles of 500 
Unit Dose, Box of 100 

NDC # 0052-0107-30 
NDC # 0052-0107-91 
NOC# 0052-0107-95 
NOC# 0052-0107-90• 

•unit dose packs arc provided as a blisterpack with 10 sttips, each of which ccntain I 0 tablets. 

Store at controlled Room Temperature 
20·-25•c (68"-77"F> 

Dispen$C in a tight, light resistant container. 

Caution: Federal law prohibits dispensing without prescription. 

18 
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w!.:Oea CONFIDENTIAL 

May 15, 1996 

Paul Leber, M.D., Director 
Division ofNeurophannacological Drug Products 
Center for Drug Evaluation and Research (m"D-120) 
Woodmont Il Building, 4th Floor 
1451 Rockville Pilce 
Rockville, MD 20857 

REF: NDA 20-415 
REMERON™ (mirtazapine) Tablets 

Dear Dr. Leber: 

Qrcanonlnc. 

Reference is made to NOA No. 20-415 for Remcron™ (mirtazapine) Tablets, and to our 
correspondence of May 10, 1996 in which we provided final printed immediate container and carton 
labels for Remeronnc Tablets in Attachment V of that submission. 

Three carton labels were inadvertently omitted from Attachment V. We have attached them to this 
letter and have assigned page nlllilb!n with the S"Jflix "A" to correspond with the respective bottle 
labels fowid in the aforementioned May 10 submission. For example, the bottle label found on page 
0003 of the May 10 submission bas the corresponding carton label on page 0003A of this May IS 
submission. The carton labels attached are as follow: 

• Ca."ton Label for Bottles of 100 Remeronlll lSmg Tablets (page 0003A) 

• Carton Label for Bottles ofSOO Remeronlll 30mg Tablets (page 00012A) 

• Hospital Unit Dose Carton Label for Remeronlll 30mg Tablets (page 00013A) 

We are providing 12 copies of each of the items specified above. 

Orga~nn Inc. 
375 Mt Pleasant Avenu< 
West Orange 
New Jersey 0 7052 
USA 
Tel.: (20 I) 325-4500 
Fax: (201 J-3i5-4589 

l 



Paul Leber, M.D. 
May 15, 1996 
RemeronTM (minazapine) Tablets, NDA 20-415 
Page2. 

ca r~FID EtlllAL 

Please note that Organon Inc. regards this application and all correspondence related thereto as 
confidential, trade secret and proprietary infonnation and hereby claims protection from disclosure 
under the applicable sections of 18 U.S.C. and 21 CFR. 

Should you have any questions regarding this submission, please contact the undersigned at (201} 
325-4837. 

Sincerely, 

~/4~~ 
~ Loan T. Tran, Phartn. D. 

Assistant Director, Regulatory Affairs 

Submitted to NOA 20-415 via Federal Express No. 9134949434 

cc: Mr. Paul David (2 desk copies) 
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AKZO NOBEL 0rs-111C. 

May 10, 1996 

Paul Leber, M.D., Director 
Division ofNeuropharmacological Drug Products 
Center for Drug Evaluation and Research (HFD-120) 
Woodmont II Buildin& 4th Floor 
14S 1 Roc:kville Pike 
.Roc:kville,, MD 208S7 

Re: ND.A 2M1S 
REMERONTM (mirtazapine) Tablets 

Dear Dr. Leber: 

Reference is made to Organon Inc. NDA No. 20-41S for Remeron™ (mirtazapine) Tablets, to 
our resubmission of January 26, 199S and to the approvable letter dated January 26, 1996. 
Reference is Nnher made to the April 23, 1996 meeting between the Asency and Organon during 
which the labelin& phase 4 commitments and chemistry were discussed; to your letter dated April 
19, 1996 requesting a world literature update; to your letter dated April 22, 1996 requesting 
copies of approved foreign labeling and comment on any negative regulatory action; to the April 
2S, 1996 teleconference between Mr. P. David of FDA and Dr. L. Tran ofOrganon during which 
we were informed of your decision to approve initially a 24-month expiration dating period for 
Remeron ™ tablets but that such dating could be extended by Organon by submitting real time 
stability data u General Correspondence to the NDA; to the May 1, 1996 teleconference 
between Mr. P. David of FDA and Dr. L. Tran ofOrganon during which we were informed of 
your decision to remove your proposal for a boxed warning for qranulocytosis and were 
requested to provide a written commitment to conduct a fixed-dose response/somnolence and a 
relapse prevention as Phase IV studies; and to the May 6, 1996 faxed copy of the second FDA 
draft labeling for RemeronlM. OrJanon hereby responds to all of the above outst•nding items: 

+ World Literature Update: 

A comprehensive world archival literature search wu conducted CCMlring the period from 

• 

the NDA filins to the present (1994 to 1996). A systematic and detailed review o~fthe 
identified references found nothins that would advenely affect conclulions about rt•non 
safety of RemeronlM. This world literature update report ia provided in Attachment 

Oraanon Inc 
3 75 Mt Pleasant Aven~ 
Vies! Oran11e 

' "·e~' Jerse~ O 7052 
ll~ 

lei 12011 325-4500 
l'a.. 120 I )·325-4589 



May 10, 1996 . 
Remeronn& (mirtaz.apine) Tablets, NDA 20-41S 
Page2 

+ Regulatory Update: Foreign Labeling and Any Negative Action 

CONFIDENTIAL 

As previously communicated, Remeronn& is currently approved in the Netherlands, 
Finland, Denmark, Germany, Argentina, Austria, Greece, Spain, Sweden, Brazil, 
Ecuador and Peru. On November 6, 1995 we submitted to the NDA the English 
translation of the labeling for the Netherlands, Finland, Austria and Peru. Attachment 2 
contains a copy of all currently approved foreign labeling (with an Enalish tnlDslation). 

There bu been no negative regulatory action taken on Remeronw. 

+ Chemistry: Statistical Analysis of Stability Data 

OrJanon acknowledges the Agency decision to approve an intial 24-month expiration 
dating period based on the currently available 24-month data, but that the expiry period 
may be extended in the tuture (when real time data becomes available on these lots) only 
by notification to FDA in General Correspondence to the NDA .. 

+ Clinical: Pbue 4 Commitments 

Based on the information provided to us during the May 1, 1996 telephone discussion 
mentioned above, Organon hereby commits to conduct a fixed dose response/somnolence 
study and a relapse prevention study. We note that the Agency bad agreed to remove 
the req\ICSt for the 11Cdiatric studies durina our April 23, 1996 nwtina. 

We will provide you draft protocols for each of these studies u soon u pncticable. We 
expect to start those :!tlldies in early 1997 and estimate study completion by mid 1998 and 
early 1999, respectively. 



May 10, 1996 · 
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• Labeling 

CONF IDENTIAl .. ~ 

We acknowledge receipt by fax of the second draft of the propo.w labeling for 
Remeron ™ . Qrsanon accepts the labeling as proposed, with the exception of two minor 
corrections that have been conveyed to Mr. P. David by telephone on May 9, 1996. 
Specifically, in the Overdose seetion. the number of overdose c:ascs in premarketlng 
clinical studies was comictcd to 8 rather than 9 cases; and in the Warnmgs for 
agranulocytosis, the time of onset have been reordered to match the cases discussed in the 
picvious sentence, i.e. day 61 for the agranulocytosis case, day 9 for the Sjogren' s case, 
and day 14 for the asymptomatic severe neutropenia case. Additionally, we also 
removed referenee to the I% incidence table as "Table 2" since other tables in the 
package insert are not numbered. The final draft version of the labeling, reflecting the 
above changes (in red·linclstrike-out format}, is provided in Attachment 4. Final printed 
labeling will be submitted as soon as it is practiQlble. 

Additionally, in Attachment S, we are providing the final printed immediate container 
and carton labels for Remcron™ Tablets, including those for professional samples. 

The draft intrOductory promotional materials and copies of the cited references will be 
submitted to both the Division and the Division of Drug Marketing and Communication 
early next week. We would appreciate your review and comment as quickly as possible. 

We trust that all outstanding items have been adequately addressed. and look forward to final 
approval of the NDA for Remcron™ Tablets. 

Please note that Organon Inc. regards this application and all correspondence related thereto as 
confidential, trade secret and proprietary infonnation and hereby claims protection froin 
disclosure under the appliQlble sections of 18 U.S C. and 21 CFR. 

Should you have any questions resarding this submission. please contact the undcrsipcd at 
(201) 325-4837. 

Sincerely, 

6.b-
~ T. Tren, Phann. D. 
Assisiant Director 
Regulatory Affairs 

cc: Mr. Paul David, Project Manager (2 desk copies) 
Dr. Robert Temple, Director, Office of Drug Evaluation I (letter only} 

Submitted to NDA 20-4 lS via Fedenl Express No. 8092928071 



MEETING MINUTES 

Date: April 23, 1996; 2: 15 - 4:00 PM 
NDA fl: 20-415 
Location: Conference Room E; WOC2 
Firm: Organon 
D1,;a: Rcmeron (mirtazapinc) 
Inclication: D'.'!prcssion 
Mcctins Type: Disc.."UIS Labeling/Phase 4 Commitments 
Participants: 
FDA Attendees and Titles: 
Robert Temple, M.D. 
Paul Leber, M.D. 
Thomas Laughrcn, M.D. 
Glenna Fitzgerald, Ph.D. 
Barry Rosloff, Ph.D. 
Andrew Mosholder, M.D. 
John Balian, M.D. 
Greg Burkhart, M.D. 
Safaa Ibrahim, Ph.D. 
Paul David, R.Ph. 

Office Director 
Division Director 
Group Leader 
Supervisory Pharmacologist 
Reviewing Pharmacologist 
Clinical Reviewer 
Clinical Reviewer 
Safety Group Reviewer 
Biopharmaccutic Reviewer 
Project Manager 

External Participant Attcndccs and Titles: Sec attached list 

PURPOSE 
The meeting was ~..ed by the sponsor to discuss their resubmission dated March 15, 1996, providing 
for a response to an Agency approvable leucr dated January 26, 1996. The sponsor wished to discuss 
labeling issues <:nd Phase 4 commibDents. 

DISCUSSION 
• Boxed warning for agranulocytosis: Organon docs not believe that 3 cases of agranulocytoSi.> 

warrants a boxed warning. Agency stated that no agranulocytOSis noted in any of the clinical 
databases of la.u 5 approved antidepressants, No resolution. Agency will consider Organon's 
proposal to remove box, as well as Organon's rcq~t to remove confidcncc intervals in the 
agranulocytoscs text. 

• Phase 4 commitments: Organon inmnds to conduct ;m ex:;loration of dose rcspome and time 
course for sedative effcc:u of mirtau.pinc, however tilt')' do not wish to conduct the other Phase 
4 commitments, i.e., pediatric depression studies, cxplurilion of dose rcspomc for effectiveness, 
and long-term cfticacy studies. Tbc Agm:;y suggested <Xllllbining the doac rapomc cftira:y IUldy 
with the sed•tion lllldy. Organon staled that they would consider this. Due to the cues of 
agranulocytosis, the Agm:;y agreed that a pcdialric: depl'esaion IUldy would not be nee: 1 1ry. The 
sponsor stated that they would conduct a long-term efficacy study if baud waming removed. 

• Smnkm subsection of the Pharmacoldnetla sec:don: 1be sponsor requclled the analysis on how 
the Agency came to its conclusion. The Agm:;y rcpl'aed tbat it pooled the pJwmacoldnctic data 
from healthy normals. This data to be given to the l(JODSOr for review. 
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• Pbarmacodynamic subsection of CLINICAL PHARMACOLOGY section: Could not reach 
agreement on some pans of this secOon. Decision wu to have an outside committee consisting of 
cbe regulatory affairs staff and pharmacologists from both Organon and the Age:icy work on 
agreement. 

• Smnoolm;c; subsection of PRECAunONS section: 1be sponsor wishes to remove the statement 
concerniJJa the motor vehicle accidenls (MV As) aasoc:ialed with Reme1on. Agenq stated that Ibey 
would remove this statement if sponsor agreed to bold the lul senleDCe relating to a decrease in 
alertness due to sedative effects of drug. Organon stat:d tba1 they would consider this proposal. 

CONCLUSIONS/UNRESOLVED ISSUES 

• Dr. Temple to consider the issue of a box for agranulocytoSis. 

• Sponsor to get back with Agency concerning agreement to conduct long-term study and dose 
response for efficacy study. 

• Agency to provide sponsor with smoking data, i.e., pooling of patients analysis. 

• Committee to meet to discuss and resolve Pbarmacodynamics section. 

• Sponsor to consider the ~emoval of MV A stattmc:nt in Somoo!cnc;c subsection but have lul line 
in subsection in bold priru. 

• Since time did not permit for discussion of all of the labeling, Agency to fax sponsor revised 
version which incorporates some of sponsor's revisions. This will facilitate focused discussion of 
the areas of labeling which need to be further discussed. 

Attachmem ( 1) 

Paul A. David, R.llh. 
Regulatory Managemcm Officer 

( 1) Couespcuvlence from spomor with list of attelvlees uv! agenda irems 



FOOD AND DRUG ADMINISTRATION 
DMSION OF NEUROPHARMACOLOGICAL 

DRUG PRODUCTS 
DOCUMENT CONTROL ROOM, HFD-120 
5600 FISHERS LANE 
ROCKVD..LE, MARYLAND 20857 

TO: 

Name Loan Tun Phann p. 

Fax No. (ZOU 325-4769 

Phone No. c201) 325-4837 

Location Or&annp 

DATE May 6. 1996 

FROM: 

Name Paul Dayjd. R.Ph. 

Fax No. <30U 594-2859 

Phone No. C30D 594-2777 

Location FDA·CDER·ODEl·HFD-120 

11IJS DOCUMENT IS lN11!Nl>ED ONLY FOi. THI! USE OP 'THE tAaTY TO WHOM rr IS ADD•W!ll> AND MAY CONTAIN 
INFORMAnOH 'IHA'r IS PRMLBOBD. CONFIDBNTIAL, AND Paoh!Cn!D Pl.OM t>ISCLOSURB UNDBll Al'l'UCABLB u.w. 
u,... an 11111 tl!D lddn-. or a.,.._ iUlblllilllll., ~die ii c• ., Ibo addl ••· ya11 ue bolWy llDlillld tbll aay nviow, 
dbc'o-n. dit i•rioa.. copy. or odlll' KliaD bwd Gil Clll cOlllllll al dlia u •nkee=. ii • '' dad. If ym ....,. nr.aiwd dlil 
dla-ill GIQ&", .,,.,_ in ' 1 Mly llllify U1 bJ •' I I 11111-. ii., m al Ibo ...... lddrm bJ allii. 'l1llak ,..._ 

Comments: 
'A'D 
I •m f1gin1 yw I rriec! ymjm of Jbc Bc:rrcnc•• J1bc;Jin1 Nglc· I p1tng rmnim of gem J.?;Q 



DZSCllPTIOU 

JIBMBROU,. 
(mirtazapine) Tablet• 

REMERON,. (mirtazapine) is an antidepressant for oral 
administration. It has a tetracyclic chemical structure 
unrelated to selective serotonin reuptake inhibitors, 
tricyclics or monoamine oxidase inhibitors (MAOI). 
Mirtazapine belongs to the piperazino-azepine group of 
compounds. It is designated l,2,3,4,10,14b-hexahydro-2-
methylpyrazino [2,1-a] pyrido [2,3-c) benzazepine and has the 
empirical formula of C17H1,N3 • Its molecular weight is 265. 36. 
The structural form:.ila is the following and it is the racemic 
mixture: 

[Insert structural formula here.) 

Mirtazapine is a white to creamy white crystalline powder 
which is slightly soluble in water. 

REMERON,. is supplied for oral administration as scored film­
coated tablets i:ontaining 15 or 30 mg of mirtazapine. Each 
tablet also contains corn starch, hydroxypropyl cellulose, 
magnesium stearate, colloidal silicon dioxide, lactose and 
other inactive ingredients. 

CLIHICAL :PllA.'ADCOLOGY 

The mechanism of action cf REMERON• (mirtazapinel, as with 
other antidepressants, is unknown. 

Evidence gathered in preclinical studies suggests that 
mirtazapine enhances central noradrenergic and serotonergic 
activity. These studies have shown that mirtazapine acts as 
an antagonist at central presynaptic a 2 adrenergic inhibitory 



autoreceptors and heterox-eceptors, 
postulated to result in an increase in 
and serotonergic activity. 

an action that is 
central noradrenergic 

Mirtazapine is a potent antagonist of 5-HT3 and 
5-HT3 receptors. Mirtazapine has no significant affinity for 
the 5-HTa and 5-HTa receptors. 

Mirtazapine is a potent antagonist of histamine (H1 ) 

receptors, a propert:y that may explain its prominent sedative 
effects. 

Mirtazapine is a moderate peripheral a1 adrenergic antagonist, 
a property that may explain the occasional orthostatic 
hypotension reported in association with its use. 

Mirtazapine is a moderate antagonist at muscarinic receptors, 
a property th~t may explain the relatively low incidence of 
anticholine~gic side effects associated with its use. 

Pharmacokinetica 

REMERON.. (mirtazapinel is rapidly and completely absorbed 
following oral administration and has a half-life of about 
20-40 hours. Peak plasma concentrations are reached within 
about 2 hours following an oral dose. The presence of food in 
the stomach has a minimal effect on both the rate and extent 
of absorption and does not require a dosage adjustment. 

Mirtazapine is extensively metabolized after oral 
administration. Major pathways of biotransformation are 
demethylation and hydroxylation followed by glucuronide 
conjugation. In-vitro data from human liver microsomes 
indicate that cytochrome 206 and lA2 are involved in the 
formation of the 8-hydroxy metabolite of mirtazapin~, whereas 
cytochrome 3A is considered to be responsible for the 
formation of the N-desmethyl and N-oxide metabolite. 
Mirtazapine has an absolute bioavailability of about SOt. It 
is eliminated predominantly via urine (75t) with lSt in feces. 
Several unconjugated metabolites possess pharmacological 
activity but are present in the plasma at very low levels. 
The (-) enantiomer has an elimination half-life that is 
approximately twice as long as the (+) enantiomer and 
therefore achieves plasma levels that are about three times as 
high as that of the (+) enantiomer. 

Pla~ma levels are linearly related to dose over a dose range 
of 15 to 80 mg. The mean elimination half-life of mirtazapine 
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after oral administration ranges from approximately 20-40 
hours across age and gender subgroups, with fellllales of all 
ages exhibiting significantly longer elimination half-lives 
than males (mean half-life of 37 hours for females vs 26 hours 
for males). Steady state plasma levels of mirtazapine are 
attained within S days, with about so• accumulation 
(accumulation ratio • l.S). 

Mirtazapine is approximately as• bound to plasma proteins over 
a concentration range of 0.01 to 10 µg/mL. 

Pgpulptign Subqrgupa 

Liver Disease Following a single lS mg oral dose of 
mirtazapine, the oral clearance of mirtazapine was decreased 
by approximately 30% in hepatically impaired patients compared 
to subjects with normal hepatic function. Caution is 
indicated in administering REMERON~ to patients with 
compromised hepatic function (see Precautions and Dosage and 
Administration) . 

Renal Disease Following a single lS mg oral dose of 
mirtazapine, patients with moderate [glomerular filtration 
rate (GFR) • ll-39 mL/min/l. 73 m2 ] and severe [GFR < 10 
mL/min/l.73 m2] renal impairment had reductions in mean oral 
clearance of mirtazapine of about 30' and so•, respectively, 
compared to normal subjects. Caution is indicated in 
administering REMERON~ to patients with compromised renal 
function (see Precautions and Dosage and Adrr.lnistration) . 

Elderly Patients Following oral administration of 
mirtazapine 20 mg/day for 7 days to subjects of varying ages 
(range, 2S-74), oral clearance of mircazapine was reduced in 
the elderly compared to the younger subjects. The differences 
were most striking in males, witb. a 40• lower clec:.rance in 
elderly males compared to younger. males, while the cl~arance 
in elderly females was only la• lower compared to younger 
females. Caution is indicated in administering REMERON• to 
elderly patients (see Precautions and Dosage and 
Administration) . 

ClizJ.aal Trials Showing r.ffeativen••• 

The efficacy of REMERrJN,. {1nirtazapine) as a treatment for 
depression was estaelished in four placebo-controlled, 6-week 
trials in adult outpa•..:.i.ents meeting DSM-III criteria for major 
depression. Patien~s w~re titrated with mirtazapine from a 
dose range of s mg up to 3S mg/day. overall, these studies 
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demonatrated mirtazapin~ to be superior to placebo on at least 
three of the following four measures: 21-Item Hamilton 
Depression Rating Scale (HDRS) total score; HDRS Depressed 
Mood Item; CGI Severity score; and Montgomery and Asber9 
Depression Rating Scale (MAORS). Superiority of mirtazapin•-' 
over placebo was also found for certain factors of the HDRS 
including anxiety/somatization factor and sleep disturbance 
factor. The mean mirtazapine dose for patients who completed 
these four studies ranged from 21 to 32 mg/day. A fifth study 
of similm. design utjlized a higher dose (up to 50 mg) per day 
and also showed effectiveness. 

Examination of age and gender subsets of the population did 
not reveal any differential responsiveness on the basis of 
these subgrouping&. 

:INDZCAT:ONS AND USAGB 

REMERONm (mirtazapine) Tablets are indicated for the treatment 
of depression. 

The efficacy of REMERONm in the treatment of depression was 
established in six week controlled trials of outpatients whose 
diagnoses corresponded most closely to the Diagnostic and 
Statistical Manual of Mental Disorders - 3rd edition (DSM-IJI) 
category of major depressive disorder (see CLINICAL 
PHARMACOLOGY l . 

A major depressive episode (DSM-IV) implies a prominent cmd 
relatively persistent (nearly every day for at least 2 weeks) 
depressed or dysphoric mood that usually interferes with daily 
functioning, and includes at least five of the following nine 
symptoms: depressed mood, loss of interest in ue1ual 
activities, significant change in weight and/or appetite, 
insomnia or hypersomnia, psychomotor agitation or retardation, 
increased fatigue, feelings of guilt or worthlessness, slowed 
thinking or impaired concentratio~, a suicide attempt or 
suicidal ideation. 

The antidepressant effectiveness of REMERON• (mirtazapine) in 
hoap;..talized depressed patients has not been adequately 
studied. 

The effectiveness of REMERON• in long-term use, that is, for 
more than 6 weeks, has not been systematically evaluated in 
controlled trials. Therefore, the physician who elects t;o use 
REMERON• for extended periods should periodically evaluate the 
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long-term usefulness of the drug for the individual patient. 

CO!ITRADII>ICA'l'IONS 

REMERON,. (mirtazapine) Tablets are contraindicated in patients 
with a known hypersensitivity to mirtazapine. 

Agranulocyto•i• 

In premarketing clinical triala, two (one with S::16SJr•n'• 
Syndrame) out of 2,796 patient• treated with PJQIBRON,. 
(:m.irtazapine) Tablet• developed agranulocyto•i• [ab•olute 
neutrophil count (ANC) < 500/mml with a••ociated •ign• and 
•ymptama, e.g., fever, infection, etc.] and a third patient 
developed ••v•r• neutropenia [ANC < 500/mml without any 
a•aociated aymptoma] • For th••• three patient•. onaet of 
••v•r• neutropenia waa detected on daya 9, 14, and 61 of 
treatment, respectively. All three patient• recovered after 
Remeron wa• stopped. Th••• three ca••• yield a crude 
incidence of ••v•r• neutropenia (with or without a••ociated 
infection) of approximately 1.1 per thou•and patient• expo•ed, 
with a very wide 95\ confidence interval, i.e., 2.2 ca••• per 
10,000 to 3.1 ca••• per 1000. If a patient develop• a •ore 
throat, fever, •tamatiti• or other aign• of infection, along 
with a low WBC count, treatment with RBllBRON,. should be 
di•continued and the patient ahould be clo•ely mcmitored. 

MAO Inhibitor• 

In patient• receiving other antidepr•••anta in combination 
with a monoa:m.in• oxida•• inhibitor (MAOI) and in patient• who 
have recently di•continued an antidepr•••ant drug and then are 
•tarted OD an MAOI, there have been report• of ••rioua, and 
•ametime• fatal, reactiona, e.g., including nauaea, vcmiting, 
flu•biog, dis•in•••• traior, myoclonua, rigidity, diaphor••i•, 
hyperthenaia, autonamic iDatability with rapid fluctuationa of 
vital aigna, ••isure•, and :mental •tatua cb•ngea r9Aging fraa 
agitation to coma. Although there are zao human data pertinent 
to auch an interaction with IDIRON,., it i• rec• ended that 
'RBMl!P.ON• not be uaed in combination with an DOI, or within lt 
daya of initiating or diacontinuing therapy with an llAOI. 

PUCA'IJTIONS 

s 
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General 

somnolence 

In U.S. controlled studies, somnolence was reported in 54\ of 
patients treated with REMERON• (mirtazapine), compared to 18\ 
for placebo and 60\ for amitriptyline. In these studies, 
somnolence resulted in discontinuation for 10.4\ of Remeron 
treated patients, compared to 2.2\ for placebo. It is unclear 
whether or not tolerance develops to the somnolent effects of 
Remeron. Because of Remeron' s potentially significant effects 
on impairment of performance, patients should be cautioned 
about engaging in activities requiring alertness until they 
have been able to assess the drug's effect on their own 
psychomotor performance (see Information for Patients) . 

Dizziness 

In U.S. controlled studies, dizziness was reported in 7\ of 
patients treated with REMERoN• (mirtazapine) , compared to 3\ 
for placebo and 14\ for amit:riptyline. It is unclear whether· 
or not tolerance develops to the dizziness obrerved in 
association with the use of Remeron. 

Increased ~~etite/Weigt1t Gain 

In US controlled studies, appetite increase was reported in 
17\ of patients treated with REMERoN• (mirtazapine), compared 
to 2\ for placebo and 6\ for amitriptyline. In these same 
trials, weight gain of ~ 7\ of body weight was reported i~ 
7. 5% of patients treated with mi.1:·tazapine, compared to 0\ for 
placebo and 5.9\ for amitriptyline. In a pool of premarketin~ 
US studies, including many patients in long-term, open lab~l 
treatment, at of patients receiving Remeron discontinued for 
weight gain. 

Chgleatergl/Triqlyceride• 

In U.S. controlled studies, nonfasting cholesterol increases 
to ~ 20\ above the upper limits of normal were observed in 15\ 
of patients treated with REMERON• (mirtazapine), compared to 
7\ for placebci and at for amitriptyl .... e. In these same 
studies, nonfaoting triglyceride increases to ~ 500 mg/dL were 
observed in 6\ of pootients treated with mirtazapine, compared 
to lt for placebo and 3\ for amitriptyline. 

Tranaaminaee Eleyations 

6 



Clinically significant ALT (SGPT) elevations (~ 3 times the 
upper limit of the normal range) were observed in 2.0t (8/424) 
of patients exposed to Remeron in a pool of short-term us 
controlled trials, compared to 0.3t (l/328) of placebo 
patients and 2.0t (3/181) of amitriptyline patients. Most of 
these patients with ALT increases did not develop signs or 
symptoms associated with compromised liver function. While 
some patients were discontin•.ied for the ALT increases I in 
other cases, the enzyme levels returned to normal despite 
continued REMERoN• (mirtazapine) treatmenc. Mirtazapine 
should be used with caution in patients with impaired hepatic 
function (see Pharmacokinetics section of Clinical 
Pharmacology, and Dosage and Administration) . 

Actiyatign gf Mania/HXPomania 

Mania/hypomania occurred in approximately 0.2t (3/l,299 
patients) of REMERON~ (mirtazapine) treated patients in U.S. 
studies. Although the incidence of mania/hypomania was very 
low during treatment with mirtazapine, it should be used 
carefully in patients with a history of mania/hypomania. 

Seizures 

In pre-marketing clinical trials only one seizure was reported 
among the 2, 796 U.S. and non-U. S. patients treated with 
REMERoN• (mirtazapine). However, no controlled studies have 
been carried out in patients with a history of seizures. 
Therefore, care should be exercised when mirtazapine is used 
in these patients. 

S11icide 

Suicidal ideation is inherent in depression and may persis~ 
until significant remission occurs. As with any patient 
1:eceiving antidepressants, high-risk patients should be 
closely supervised during initial drug therapy. 
Prescriptions of REMERoN• (mirtazapine) should be written for 
the smallest quantity consistent with good patient management, 
in order to reduce the risk of overdose. 

pee jn patient@ with concomitant illness 

Clinical experience with REMERON• (mirtazapine) in patients 
with concomitant systemic illness is limited. Accordingly, 
care is advisable in prescribing mirtazapine for patients with 
diseases or conditions that affect metabolism or hemodynamic 
responses. 
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Mirtazapine has not been systematically evaluated or used to 
any appreciable extent in patients with a recent history of 
myocardial infarction or other signifi.:.:ant heart disease. 
Mirtazapine was not associated with clinically significant ECG 
abnormalities in U.S. and non-u.s. placebo controlled trials. 
Mirtazapine was associated with signif:lcant orthostatic 
hypotension in early clinical pharmacology trials with normal 
volunteers. Orthostatic hypotension was infrequently observed 
in clinical trials with depressed patients. RENER.ON• should be 
used with caution in patients with known cardiovascular or 
cerebrovascular disease that could be exacerbated by 
hypotension ihistory of myocardial infarction, angina, or 
ischemic stroke) and cond1tiu~s that would predispose patients 
to hypotension (dehydration, hypovolemia, and treatment with 
antihypertensive n1edicationl. 

Mirtazapine clearance is de~reased in patients with moderate 
[glomerular filtration rate (GFR) • 11-39 mL/min/i.73 m2 ] and 
severe [GFR < 10 mL/nd.n/l. 73 m2 ] renal impairment, and also in 
patients with hepatic impairment (See Pharmacokinetic 
Subsection of CLINICAL PHARMACOLOGY) . Caution is indicated in 
administering REMERON,. to such patients (see DOSAGE AND 
ADMINISTRATION) . 

Information for patients 

Physicians are advised to discuss the following issues with 
patients for whom they prescribe REMERoN•: 

Agranulgcytosis 

Patients who are to receive REMERoN• (mirtazapine) should be 
warned about the risk of developing agranulocytosis. 
Patienta should be advised to contact their physician if they 
experience any indication of infection such. as fever, chills, 
sore throat, mucous membrane ulceration or other possible 
signs of infection. Particular attention should be p&id to 
any flu-like complaints or other symptoms that might suggest 
infection. 

~terference yitb c9911itiye and Mgtgr Perfggn•nce 

REMERoN• (mirtazapinel may impair judgement, thinking, and, 
particularly, motor skills, because of its prominent sedative 
effect. The drowsiness associated with mirtazapine use may 
impair a patient's ability to drive, use machines or perfor111 
tasks that require alertness. Thus, patients should be 
cautioned about engaging in hazardous activities until they 
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are reasonably certain that Remeron therapy does not ac" .. r•ely 
affect their ability to engage in such activities. 

Completing Cgur1e gf Tbcr1g~ 

While patients may notice improvement with llEMERoN• 
(mirtazapine) therapy in l to 4 weeks, they should be adviaed 
to continue therapy as directed. 

Cgncgn1i tint medicatign 

Patients should be advised to inform their physician if they 
are taking, or intend to take, any prescription or over-the­
counter drugs since the:re is a potential for REMERON• 
(mirtazapinel to interact with other drugs. 

Alc;phgl 

The impairment of cognitive and motor skills proiiuced by 
REMERON,. (mirtazapine) has been shown to be additive with 
those produced by alcohol. Accordingly, patients should be 
advised to avoid alcohol while taking mirtazapine. 

Pregnancy 

Patients should be advised to notify their physician if they 
become pregnant or intend to become pregnant during REMERQN• 
(mirtazapinel therapy. 

Nµreing 

Patients should be advised to notify their physician if they 
are breast-feeding an infant. 

Lahorato~y te•t• 

There are no routine laboratory te•ts recommended. 

Drug Izlteractioru1 

As with other drugs, the potential for interaction by a 
variety of mechania11111 (e.g., pharmacodynamic, pharmacokinetic 
inhibition or enhancement, etc. l is a poaaibility (See 
CLINICAL PHARMACOLOGY) • 

Dntg• affecting Hopotis Mnt1bgliam 

The metabolism and pharmacokinetica of REMER.ON• (m;Lrtazapine) 
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may be <tffected by the induction or inhibition of drug­
metaboliz.ing enzymes. 

n._vg• that are Metabolized by and/gr Inhibit c:vt,oshrgme p45Q 
B1;zyme1 

Many drugs are metabolized by and/or inhibit various 
cytochrnme P4SO enzymes, e.g., 206, lA2, 3A4, etc. In vitro 
studies have shown that REMERON• (mirtazapine) is a sub8trate 
for several of these enzymes, including 2D6, 1A2,· and 3A4. 
While in vitro studies have shown that mirtazapine is not a 
potent inhibito~ of any of these enzymes, an indication that 
mirtazapirie is not likely to have a clinically significant 
inhibitory effect on the metabolism of other drugs that are 
substrates for these cytochrome P450 enzymes, the concomitant 
use of mirtazapin1! with most other drugs metabolized by these 
enzymes has not been formally studied. Consequently, it is 
not possible to ma.Ice any definitive statements about the risks 
of coadministration of mirtazapine with such drugs. 

Alcghgl 

Concomitant administration of alcohol (equivalent to 60 g) had 
a minimal effect on plasma levels of REMERON* (15 mg) in 6 
healthy male subjects. However, the impairment of cognitive 
and motor skills produced by REMERON* were shown to be 
additive with those p::oduced by alcobol. Accordingly, 
patients should be advised to avoid alcohol while taking 
REMERON*. 

piazepam 

Concomitant administration of diazepam (15 mg) had a minimal 
effect on plasma levels of mirtazapine (15 mg) in 12 healthy 
subj ecta. However, the impairment of motor skills produced by 
REMERON• has been shown to be additive with those caused by 
diazepam. Accordingly, patients should be advised to avoid 
diazepam and other similar drugs while taking RBMERON•. 

caraillogeDasis, Hutageziesis, xa;»airaant of rertility 

C1rcinogene1ip 

Carcinogenicity studies were conducted with RBMERON• 
(mirtazapine) given in the diet at doses of 2, 20, and 200 
mg/kg/day to mice and 2, 20, and 60 mg/kg/day to rats. The 
highest doses used are approximately 20 and 12 times the 
maximum recommended human dose (MRHD)of 45 mg/day on a mg/ml 
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basis in mice and rats, respectively. There waa an increased 
incidence of hepatocellular adenoma and carcinoma in male mice 
at the high dose. In rats, there was an increase in 
hepatocellulAr adenoma in females at the mid and high doses 
and ~.n hepatocellular tumors and thyroid follicular 
adenoma/cystadenoma and carcinoma in males at the high dose. 
The data suggest that the above effects could possibly be 
mediated by non-genotcxic mechanibms, the relevance of ~hich 
to humans is not known. 

The doses used in the mouse study may not have been high 
enough to fully characterize the carcinogenic potential of 
REMERON•. 

Mut1genesia 

REMERoN• was not mutagenic or clastogenic and did not induce 
general DNA damage as determined in several genotoxicity 
tests: Ames test, .in yitrg gene mutation assay in Chinese 
hamster V 79 cells, .in yitro sister chromatid exchange assay 
in cultured rabbit lymphocytes, .in yiyo bone marrow 
micronucleus test in rats, and unscheduled DNA synthesis assay 
in HeLa cells. 

In a fertility study in rats, Remeron"' was give·n at doses up 
to 20 times the maximum recommended human dost! (MRHD) on a 
mg/m2 basis. Mating and conception were not af:fected by the 
drug, but estrous cycling was disrupted at dos·es that were 3 
or more times the MRHD and pre-implantation losaes occ~rred ~t 
20 times the MRHD. 

Ter•toqenic Effect• - Pre;n•nS¥ Cat•smry c 

Reproduction studies in pregnant rata and r14bbits at doaes up 
to 20 and 17 times the maximum recommended human dose (MRHDl 
on a mg/rr baaia, respectively, have reve~led no evidence of 
teratogenic effecta. However, in rats, there waa an increaae 
in pust-implantation losaes in da11111 tr·eiated with Remeron• 
(mirtazapinel. There was an increaae in pup deatha during the 
first 3 dayo of lactation and a decrease in PUP birth weights. 
The cauae of these deatha ia not known. These effects 
occurred at doaea that ware 20 tiar.ea the MRHD, but not at 3 
time• the MRHD, on a mg/tr baai•. There are no adequate and 
well cwtrolled studies in pregnant women. Beca11se animal 
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reproduction studies are not always predictive of human 
response, this drug should be used during pregnancy only if 
clearly needed. 

Nur•ing Mother• 

It is l:IOt known whether mirtazapine is excreted in human :ni.lk. 
Because many drugs are excreted in human milk, caution should 
be exercised when REMERON• (mirtazapinel Tablets are 
administered to nursing women. 

Pediatric 'O'•e 

Safety and effectiveness in children have ne>t been 
established. 

Geriatric Use 

Approximately 190 elderly individuals (~ 65 years of age) 
participated in clinical studies with Reme:r:on. No unusual 
ad~erse age-related phenomena were identified in this group. 
Pharmacokinetic studies revealed a decreased clearance in the 
elderly. Caution is indicated in administering Remeron to 
elderly patients (see Clinical Pharmacology and Dosage and 
Administration) . 

ADVERSB REACTIONS 

Aaaoci't~d with di•continuaticn of treatment 

[Note to Firm: Please fill in the missing information in 
the following paragraph.] 

Approximately 16 percent of the 453 p.:.tients who received 
Remeron in US 6-week controlled clinical t~tals discontinued 
treatment due to an adverse experience, ~ 

The most common 
events (~l'l associated with discontinuation and con~idered to 
be drug related (i.e., those events associated with drc.;!)Out at 
a rate at least twice that of placebo) included: 
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Common Adverse Events Associated with Discontinuation of 
Treatment in 6-Week US Remeron Trials 

Adverse Percentage of Patients Discontinuing 
Event with Adverse Event 

Remeron Placebo 
(n•453) (n•361) 

Somnolence 10.4\' .:a .~t 

Nausea l.St Ot 

Commonly Observed Adverse Bvents in OS Controlled Clinical 
Trials 

The most commonly observed adverse events associated with the 
use of REMERoN• (incidence of St or greater) and not observed 
at an equivalent incidence among placebo-treated patients 
(Remeron incidence at least twice that for placebo) were: 

Common Treatment-Emergent Adverse Events Associated with 
the Use of Remeron in 6-Week US Trials 

Percentage of Patients Reporting 
Adverse Adverse Event 

Event 
Remeron Placebo 
(n•453) (n•36ll 

Somnolence 54\' 18% 

Increased Appetite 17% 2% 

Weight Gain 12% 2% 

Dizziness 7% 3% 

Adverse Bvents Occurring at an Incidence of 1" or Nore IJloag 
RBNBROH• Treated Patients 

The table that follows enumerates adverse events that occurred 
at an incidence of lit or more, and were more frequent than in 
the placebo group, among Remeron-treated patients who 
participated in short-term U.S. placebo-controlled trials ~n 
which patients were dosed in a range of s. to 60 mg/day. This 
table shows the percentage of patients in each group who had 
at least one episode of an event at some time during their 
treatment. Reported adverse events were classified using a 
standard COSTART-based dictionary terminology. 

13 



The prescriber should be aware that these figures cannot be 
used to predict the incidence of side effects in the course of 
usual medical practice where patient characteristics and other 
factors differ from those which prevailed in the clinical 
trials. Similarly, the cited freqi1encies cannot be compared 
with figures obtained from other investigations involving 
different treatments, uses and investigators. The cited 
figures, however, do provide the prescribing physician with 
some basis for estimating the relative contribution of drug 
and non-drug factors to the side effect incidence rate in the 
population studied. 

TABLE2 
INCIDENCE OF ADVERSE CLINICAL EXPERIENCFS' (:t 1 ~) 

IN SHORT-TERM U S CONTROLLED S'llJDIFS . . 
Body System Org 3770 Placebo 

Adverse Clinical Experience (N-453) (N•361) 

Bodv u a Whole 

Asthenia 8% S'lo 

Flu Syndrome So/o 3% 

Back Pain 2% 1'10 

Dl11estlve System 

Dry Mouth 2So/o IS% 

lncreased An.,..tite 17% 2% 

Constiruttion 13% 7% 

Metabolic and Nutritional Disorden 

Weioht Gain 12% 2% 

Perioheral Edema 2% . ..,. 
Edema lo/o 0% 

MusculOlkeletal System 

M""'"ia 2% 1% 

Nervou System 

Somnolence 54% 1w. 
Dizziness "" 3% 

Abnormal Dreams 4% 1% 

TbinkinR Abnormal 3% 1% 

Tremor 2% 1% 

ConfUsion 2% ()% 

Reanlntorv Svnem 
,.,__·ea 1% ()% 

Ul'OftJlltal Svstem 

U,.;,,·~ F-ueoev 2% 1% 

1 llvenu reported by et leaat 1t of petianu tnated vitb -~ CllirtaaapU..l an 
included. except the follovi119 e-u 11bich bad an ine:idence ""' pi.cello ~ -· 
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beaUcba, l.nteCticm, pain, cbat pein, P&lpital:icm, tac:hycardie, -"~ bypot-icm, 
nau•••· dyapepaia, diarrhea, flat\llanc:e, ilul09:l.ia, nervm•eneaa, libido decnuad, 
bypertonie, pbaZyD!Jitia, irhillitia, -•t•ng, -lyopie, l:innitua, t&llte penwraioa. 

In an analysis of ECGs obtained in U.S. placebo-controlled 
clinical trials, REMERON• and placebo-treated patients had a 
similar incidence of abnormal changes from baseline at 6-8 
weeks of approximately Jt. The abnormalities were ge~erally 
not considered clinically significant. 

Other Adv•r•• Bventa Obaerved During the Premarkating 
Bvaluation of RBMBRoN• 

During its premarketing assessment, multiple doses of REMERON• 
(mirtazapine) were administered to 2796 patients in clinical 
studies. The conditions and duration of exposure to 
mirtazapine varied greatly, and included (in overlapping 
categories) open and double-blind studies, uncontrolled and 
controlled studies, inpatient and outpatient studies, fixed 
dose and titration studies. Untoward events associated with 
this exposure were recorded by clinical investigators using 
terminology of their own choosing. Consequently, it is not 
possible to provide a meaningful estimate of the proportion of 
individuals experiencing adverse events without first grouping 
similar types of untoward events into a smaller number of 
standardized event categories. 

In the tabulations that follow, reported adverse events were 
classified using a standard COSTART-based dictionary 
terminology. The frequencies presented, therefore, represent 
the proportion of the 2796 patients exposed to multiple doses 
of Remeron who experienced an event of the type cited on at 
least one occasion while receiving Remeron. All reported 
events are included except those already listed in the 
previous table, those adverse experiences subsumed under 
COSTART terms that are either overly general or excessively 
specific so as to be uninformative, and those events for which 
a drug cause was very remote. 

It is important to emphasize that, although the events 
reported occurred during treatment with Remeron, they were not 
necessarily caused by it. 

Events are further categorized by body system and listed in 
order of decreasing frequency according to the following 
definitions: frequent adverse events are those occurring on 
one or more occasions in at least 1/100 patients; infrequent 
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adverse events are those occurring ir 1/100 to 1/1000 
patients; rare events are those occurring in fewer than 1/lvOO 
patients. Only those events not already listed in Table 2 
appear in this listing. Events of major clinical importance 
are also described in the WARNINGS and PRECAUTIONS sections. 

Body as a whple1 frequent1 malaise, abdominal pain, abdominal 
syndrome acute; infrequent1 chills, fever, face edema, ulcer, 
photosensitivity reaction, neck rigidity, neck pai.n, abdomen 
enlarged; rare1 cellulitis, chest pain substernal: 

Cardioyascular System1 frequents hypt!rtension, 
vasodilatation; infrequents angina pectoris, myocardial 
infarction, bradycardia, ventricular extrasystoles, syncope, 
migraine, hypotension; rare: atrial arrhythmia, bigeminy, 
vascular headache, pulmonary embolus, cerebral ischemia, 
cardiomegaly, phlebitis, left heart failure. 

Digestive system: frequent: vomiting, anorexia; infrequent: 
eructation, glossitis, cholecystitis, nausea and vomiting, gum 
hemorrhage, stomatitis, colitis, liver function tests 
abnormal; rare: tongue discoloration, ulcerative stomatitis, 
salivary gland enlargement, increased salivation, intestinal 
obstruction, pancreatitis, apthous stomatitis, cirrhosis of 
liver, gastritis, gastroenteritis, oral moniliasis, tongue 
edema. 

Endpcrine Systems rare: goiter, hypothyroidism. 

Bernie and Ll!'DPhatic system1 rare: lymphadenopathy, 
leukopenia, petechia, anemia, thrombocytopenia, lymphocytosis, 
pancytopenia. 

Metabolic and Nutritional Disgrders: frequent: thirst; 
infreque.nt: dehydration, weight loss; rares gout, SOOT 
increased, healing abnormal, acid phosphatase increased, SGPT 
increased, diabetes mellitus. 

Mµsculoskeletal System1 frequent: myasthenia, arthralgia; 
infrequents arthritis, tenosynovitis; . rares pathological 
fracture, osteoporosis fracture, bone pain, myc..sitis, tendon 
rupture, arthrosis, bursitis. 

Nerygµs System1 frequents hypesthesia, apathy, depression, 
hypokinesia, vertigo, twitching, agitation, anxiety, amnesia, 
hyperkinesia, paresthesia; infrequent1 ataxia, delirium, 
delusions, depersonalization, dyskinesia, extrapyramidal 
syndrome, libido increased, coordination abnormal, dysarthri&, 
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hallucina.tions, manic reaction, neurosis, dyatonia, hostility, 
reflexe,Ei increased, emotional lability, euphoria, paranoid 
reaction; rare: aphasia, nystagmus, akathisia, stupor, 
dementia, diplopia, drug dependence, paralysis, grand mal 
convulsion, hypotonia, myoclonus, psychotic depression, 
withd1:awal syndrome. 

Respiratg:cy Systems frequent: cough increased, sinusitis; 
infrequent: epistaxis, bronchitis, asthma, pneumonia; rares 
asrJhyxia, laryngitis, pneumothorax, hiccup. 

Skin and Appendages: frequent: pruritus, 
a(';ne, exfoliative dermatitis, dry skin, 
a1opecia; rare: urticaria, herpes zoster, 
l!.eborrhea, skin ulcer. 

rash; infrequent: 
herpes simplex, 

skin hypertrophy, 

Special Senses: infrequent: eye pain, abnormality of 
accommoda ·.:ion, conj uncti vi tis, deafness, keratoconj uncti vi tis, 
lacrimation disorder, glaucoma, hyperacusis, ear pain; rares 
blepharitis, partial transitory deafness, otitis media, taste 
loss, parosmia. 

Urogenital Syst~m: frequent: urinary tract infection; 
infrequent: kidney calculus, cystitis, dysuria, urinary 
incontinence, urinary retention, vaginitis, hematuria, breast 
pain, amenorrhea,.dysmenorrhea, leukorrhea, impotence, rares 
polyuria, uretln:ii::is, metrorrhagia, menorrhagia, abnormal 
ejaculation, breast engorgement, breast enlargement, urinary 
urgen.;:;y. 

DRUG ABUSE AND DBPBNI>BNCB 

Controlled Sub•tallce Cl~•• 

REMERON,. (mirtaza.pine) Tablets are not a controlled substance. 

Phyaical and Payc::hologic Dependence 

REMERON,. (mirtazapine) has not been systematically studied in 
animals or humans for its potential for abuse, tolerance or 
physical dependence. While the clinical trials did not reveal 
any tendency for any drug-seeking behavior, these observations 
were not systematic and it is r1ot possible to predict on the 
basis of this limited experience the extent to which a CNS­
acti ve drug will be misused, diverted and/or abused once 
marketed. Consequently, patients should be evaluated 
carefully for history of drug abuse, and such patients should 
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be observed closely far signs of mirtazapine misuse or abuse 
(e.g., development of tolerance, incrementations of dose, 
drug-seeking behavior) • 

OVBRI>OSAGE 

B\llllaD EXperience 

There is very limited experience with REMERoN• (mirtazapine) 
overdose. In premarketing clinical studies, there were nine 
reports of mirtazapine overdose alone or in combination wj~h 
other pharmacological agents. The only drug overdose death 
reported while taking REMERoN• (mirtazapine) Tablets was in 
combination with amitriptyline and chlorprohixene in a non-u.s 
clinical study. Based on plasma levels, the REMERON• dose 
taken was 30-45 mg, while p~asma levels of amitriptyline and 
chlorprohixene were found to be at toxic levels. All other 
premarketing overdose cases resulted in full recovery. Signs 
and symptoms reported in association with overdose included 
disorientation, drowsiness, impaired memory, and tachycardia. 
There were no reports of ECG abnor.malities, coma or 
convulsions following overdose with REMERONm alone. 

overdose Management 

Treatment should consist of those general measures employed in 
the management of overdose with any antidepressant. There are 
no specific antidotes for REMERON•. If the patient is 
unconscious, establish and maintain an airway to ensure 
adequate oxygenation and ventilation. Gastric evacuation 
either by the induction of emesis or lavage or both should be 
considered. Activated charcoal should also be considered in 
treatment of overc;iose. Cardiac and vital signe monitoring is 
recommended along with general symptomatic and supportive 
measures. 

In managing overdosage, consider the possibility cf multiple­
drug involvement. The physician should con•ider contacting a 
poison control center for additional information on the 
treatment of any overdose. 

DOSAGE AND ADllIHISTRA'l'IOH 

Initial Treatment 

The recommended starting dose for REMERON• (mirtazapin·a) is 15 
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mg/day, administe!.·ed in a single dose, preferably in the 
evening prior to sleep. In th~ controlled clinical trials 
establishing the antidepressant efficacy of Remeron, the 
effective dose range was generally 15-45 mg/day. While the 
relationship between dose and antidepressant response for 
REMERON,. has not been adequately explored, patients not 
resp~nding to the initial 15 mg dose may benefit from dose 
increases up to a maximum of 45 mg/day. REMERON,. has an 
elimination half-life of approximately 20-40 hours, therefore, 
dose changes should not be made at intervals of leas than one 
to two weeks in order to allow sufficient time for evaluation 
of the therapeutic response to a given dose. 

Blderly and Patients with Renal or Hepatic Impaizment 

The clearance of mirtazapine is reduced in elderly patients 
and in patients with moderate to s~vere renal or hepatic 
impairment. Ccnsequently, the prescriber should be aware that 
plasma mirtazapine levels may be increased in these patient 
groups compared to levels observed in younger adults without 
renal or hepatic impairment. (See Pharmacokinetics Subsection 
of CLINICAL PHARMACOLOGY). 

Maintenance/Extended Treatment 

There is no body of evidence available from controlled trials 
to indicate how long the depressed patient should be treated 
with Remeron. It is generally agreed, however, that 
pharmacological treatment for acute episodes of depression 
should continue for up to six months or longer. Whether the 
dose of antidepressant needed to induce remission is identical 
to the dose needed to maintain euthymia is unknown. 

Switching Patients to or from a Monomaine Oxidase Inhibitor 

At least 14 days should elapse between discontinuation of an 
MAOI and initiation of therapy with REMERoN•. In addition, at 
least 14 days should be allowed after stopping REMERON• before 
starting an MAOI. 

BOW SUPPLIED 

REMERON,. (mirtazapinel Tablets are supplied as: 

15 mg Tablets - oval, scored, yellow, coated, with •organon• 
embossed on one aide and •TzJ• on the other side. 
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Bottles of 30 
Bottles of 100 
Bottles of 500 
Unit Dose, Box of 100 

NDC# 
NDC# 
NDC# 
NDC# 

0052-0105-30 
0052-0105-91 
0052-0105-95 
0052-0105-90* 

30 mg Tablet• oval, scored, red-brown, coated, with 
•organon" embossed on one side and "TZ5" on the other side. 

Bottles of 30 NDC# 0052-0107-30 
Bottles of 100 NDC# 0052-0107-91 
Bottles of 500 NDC# 0052-0107-95 
Unit Dose, Box of 100 MDC# 0052-0107-90 
•unit dose packs are provided as a blisterpack with 10 strips, 
each of which contain 10 tablets. 

Store at controlled Room Temperature 
20•-25•c (68° - 77°F) [See USP] 

Dispense in a tight, light resistant ~ontainer. 

Caution: Federal 
pre•cription. 

Doc LABMR:'DP.APl 
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NDA2CM15 

Organon Inc. 
Attention: Albert P. Mayo 
Deputy Director, Regulatory Affairs 
375 Mt. Pleasant Avenue 
West Orange, New Jersey 07052 

Dear Mr. fl.ayo: 

AFR I 9 1996 

Please refer to your pending New Drug Application submitted under eection 505(b) of the Federal 
Food, Drug, Md Cosmetic Act for Remeron TM (Mirtazapine) 15 and 30 mg tablets. 

We additionally acknowledge receipt of your response to an Agency approvable letter, including 
a safety update, in a 1ubmiuion dated March 15, 1996. 

Reference is also made to a telephone conversation between Or. Loan Tran, of your oflk:e, and Mr. 
Paul David, of this Agency, in which the Agency requested the following information (faxed to Dr. 
Tran on February 27, 1996) which was inadvertently omitted from our approvable letter dated 
January 26, 1996: 

World Literature Updam 

Prior to the approval of RemeronTM, we require an updated report on the world's archival 
literature pertaining to the safety of RemeronTM. This report should cover all relevant 
published papers, Including clinical or preclinical data, that were not submitted with the 
original NOA or in sublequent am11.tndment1. 

Additionally, we need your warrant that you have reviewed this literature systematically, 
and In detail, and that you have discovered no finding that would adversely 81fect 
conclualonl about the safety of Remeron TM. The report should also detail how the lit.mure 
March was conducted. by whom (their credentials) and whether It relied on abatracta or full 
taxis (lncludlng tranUtiona) of articles. The report should emphlllize clinical data, but new 
flndi 191 In preclinical reports of potential lignitlcance lhould allo be described. Should any 
report or finding be JI ldged import8nt. a copy (nnalatad as required) should be submitted 
for our review. 

We note tMt, although your March 15, 1996, reepon19 refera to a compf9henlive litarlllure aeard'I 
In reference to the ufety updat9, you have not yet apec:iflmlly reaponded to the above request for 
a llterature update. Thetefore, we are -caaln requeatlng a wortd literature update. Thia us>d* 
would need to involve a ayatematlc litlrabn ..arch for all Information pertaining to Rerneron111

• 



NDA2CM15 Page2 

Should you have any questions concerning this NOA. pleMe contact Mr. Paul A David, Project 
Manager, at (301) 594-27n. 

aul Leber, M.O. 
Director 
Dlvialon of Neurophannacological 

Drug Products 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 
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NDA2CM15 

Organon Inc. • 
Attention: Albert P. Mayo 
Deputy Director, Regulatory Affairs 
375 Mt. Pleasant Avenue 
West Orange, New Jersey 07052 

Dear Mr. Mayo: 

APR Z 2 1998 

Please ndw to your pending New Drug Application submitted under Hction 505(b) of the Federal 
Food, Drug, and Cosmetic Act for Remeron 111 (Mlrtazapine) 15 a.'ld 30 mg tablets. 

We additionally acknowledge receipt of your response to en AgenC)• approvable letter, lncludlng 
a safety update, in a IUbmlaaion dated March 15, 1996. 

Upon initial review of your reaponae to the Agency's approvable letter, w. noted that the Agency 
inadvertently omttted a request for foreign labeling u part of a regulatory statua update. In 
addition, while the regulatory status update included in your March 15, 1996 amendment did note 
recent approval actions, It did not address the issue of negative actions. Consequently, we ask that 
you comment on any negative actions taken by foreign regulatory authorities with regard to 
mirtazapine. Please describe in detail any and all actions taken that have been negative, 
supplying a full explanation of the views of all parties and the resolution of the matter. In addition, 
we ask that you provide us any current foreign labeling for mlrtaZlpine, along with Engllah 
tranalatlons when needed. 

Should you have any questions concerning this NOA. please contaCl Mr. Paul A. David, Project 
Manager, at (301) 594-2m. 

Paul Leber, M.O. 
Chctor 
Division of NeuropMrmacoqical 

DrugProducta 
Ofllce of Drug EVllluatlon I 
Centw for 0rua Evaluation and R••rch 
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BXCLUSIVXTY SUMMARY for NDA • _; __ o_-_'t;._· _, s-:;.._ __ _ StJPPL I ----

Trad~ Name ~A...,.c~'"'-c""-~~....,-----~--~~ Generic Name _A'---''---:-f_.f.;...~.....;.:,A,,,._a.:..;/;:.., .i..'--
Applicant Name __ 0_'('"'<13,...tb.-..o-."'.----------­
Approval Date 

BPD- /;J. o 

PART I U AN IXCWSMTY PEIEBMINATIQN DEDBp? 

1. An exclusivity determination will be made for all original 
appl:l.cations, but only for certain supplements. Complete 
Parts II and III of this Exclusivity Summary only if you 
answer •yes• to one 01~ more of the following questions about 
the submission. 

a) Is it an original NOA? 
YES/// NO /__:_/ 

bl Is it an effectiveness supplement? 

YES /_/ NO /~ 

If yes, what type? (SEl, SE2, etc.) 

cl Did it require the review of clinical data other than to 
support a safety claim or change in labeling related to 
safety? (If it required review only of bioavailability 
or bioequivalence data, answer •no.•) 

YES/// NO /_/ 

. If your answer is •no" because you believe the study is 
a bioavailability study and, therefore, not eligible for 
exclusivity, EXPLAIN why it is a bioavailability,study, 
including your reasons for disagreeing with any arguments 
made by the applicant that the study was not simply a 
bioavailability study. ' 

. 
{~--------~----------~~-------

\ 

If it is a supplement requiring the review of clinic11~. 
data but it is not an effectiveness supplement, descril.>e 
the change or claim that is supported by the clini~al 
data: 

-------------------------
Pona OGD-011347 Revind l/7/ts1 edited 1/1/tS . 
CCI original llDA Diviai- Pil• lll'D•IS Maqt ADD Balovac 

.. ·.~ . 
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d) Did the applicant request exclusivity? 

YES /_Lf NO !_! 

If the answer to (d) is •yes,• how many years of 
exclueivity did the applicant request? 

r "e,,r ~ , 
%P YOtJ BAVE ANSWERED •));O• '1'0 Mil! OP TBB ABOVE QUESTIONS, GO 
DIRECTLY '1'0 '1'BE SIGNAT'DBE BLOCltS ON PAGE 8. 

2. Has a product with the same active ingr.edient (s) , dosage form, 
strength, route of administration, and dosing schedule 
previously b~en approved by FDA for the same use? 

YES /_/ NO//; 

If yes, NDA # Drug Name 

%P TSE ANSWER TO QUESTION 2 IS •YES,• GO DIRECTLY TO THE SIGNA'l'ORE 
BLOCltS ON PAGE 8. 

3. Is this drug product or indication a DESI upgrade? 

YES !_I NO I v/"f 
%P THE ANSWER TO QUESTION 3 IS •YES,• GO DIRECTLY TO T.!IE SIGNA'l'ORE 
ELOCltS ON PAGE 8 (even if a study was reCiUired for the upgrade). 
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PART II fIVE-YEAR EXCLusIVITX PQR NEW CHEMICAL ENTITIES 
(Answer either #1 or #2, as appropriate) 

1. Single active ingredient Product. 

Has FDA previously approved under section SOS of the Act any 
drug product containing the same active moiety as the drug 

•under consideration? Answer· •yes• if the active moiety 
(including other esterified fo1:ms, salts, complexes, chelates 
or clathratesl has been previously approved, but this 

.particular ·form of the active moiety, e.g., this particular 
ester or salt (including salts with hydrogen or coordination 
bonding) or other non-covalent derivative (such as a complex, 
chelate, or clathrate) has not been approved. Answer •no• if 
the compound requires metabolic conversion (other than 
deesterification of an esterified form of the drug) to produce 
an already approved active moiety. 

YES /_/ NO /L; 
If •yes,• identify the approved drug product (s) containing the 
active moiety, and, if known, the NOA #(s). 

NDA # ~~~~~~~~~~­

NDA # ~------~------~--­
NDA # ~~~~~~~~~~-

2. Combination product. 

If the product contains more than one active moiety (as 
defined in Part II, #1), has FDA previously approved an 
application under section SOS containing .i!!!Y ~of the active 
moieties in the drug product? If, for example, the 
combination contains one never-before-approved active moiety 
and one previously approved active moiety, answer •yes.• (An 
active moiety that is marketed under an OTC monograph, but 
that was never approved under an NOA, is considered not 
previously approved.) · 

{ 1 :88 !_! \ 0 !_! 
If •yes,• identify the approved drug prod~ct (s) containing the 
active moiety, and, if known, the NOA #(s). 

NDA # ~~~--~-----------­

NDA # ~--~--------------­
NDA # ---------------------

IP THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS •NO,• GO DIRECTLY 
TO THE SIGNATIJRE BLOCltS OH PAGB 8. ll' •'XBS, • GO '1'0 PART :tII. 

Page 3 



. . 

PART III THBEE-XEAR EXCLUSIVITY FOR NPA'S AND SYPPLEMENTS 

To qualify for three years of exclusivity, an application or 
supplement must contain "reports of new clinical investigations 
(other than bioavailability studies) essential to the approval of 
the application and conducted or sponsored by the applicant.• This 
section should be completed only if the n..~swer to PART II, Question 
1 or 2, was •yes.• 

1. Does the application contain reports of clinical 
investigations? (The Agency interprets •clinical 
investigations• to mean investigations conducted on humans 
other than bioavailability studies.) If the application 
contains clinical investigations only by virtue of a right of 
reference to clinical investigations in another application, 
answer •yes,• then skip to question 3(a). If the answer to 
3 (a) is "yes• for any investigation referred to in anothe::· 
application, do not complete remainder of summary for that 
investigation. 

YES /_/ NO/_/ 

IF •No,• GO DIRECTLY 'rO 'rHE SIGNATURE BLOCKS ON PAGE 8. 

2. A clinical investigation is •essential to the approval" if the 
Agency could not have approved the application or supplement 
without relying on that investigation. Thus, the 
investigation is not essential to the approval if 1) no 
clinical investigation is necessary to support the supplement 
or application in light of previously approved applications 
(i.e., information other than clinical trials, such as 
bioavailability data, would be sufficient to provide a basis 
for approval as an ANDA or SOS(b) (2) application because of 
what is already known about a previously approved product), or 
2) there are published reports of studies (other than those 
conducted or sponsored by the applicant) or other publicly 
available data that independently would have been sufficient 
to support approval of·the application, without reference to 
the clinical investigation submitted in the application. 

For /~he purposes. of . this section, studies! comparing two 
products with the same ingredient (s) .. ::-~ considered to be 
bioavailability studies. 

(a) In light of ·previously approved applications, is a 
clinical iuvestigation (either conducted by the applicant 
or available from some other source, including the 
published literature) necessary to support approval of 
the application or supplement? 

YES/_/ NO/_/ 

Page ' 
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If •no,• state the basis for yol.4!'" conclusion that a 
clinical trial is not necessary for ~pproval AND GO 
DIRECTLY TO SIGNATURL: BLOCK ON PAGE Sa 

(b) Did the applicant submit a list of published studies 
relevant to the safety and effectiveness of this drug 
product·and a statement that the publicly available data 
would not independently support approval of the 
application? 

YES /_/ NO /_/ 

(1) If the answer to 2(b) is •yes,• do you personally 
know o·; any reason to disagree with the applicant's 
conclusion? 'If not applicable,. ··answer NO! 

YES /_/ NO !_! 

If yes, explain: 

(2) If the answer to 2 (b) is •no,• are you aware of 
published studies not conducted or sponsored by the 
applicant or other publicly available data that 
could independently demonstrate the safety and 
effectiveness of this drug product? 

YES !_! NO /_/ 

If yes, explain: 

. f 
(c) ( If the answers to' (b) (ll . and (bl (2) were both •no,• 

. identify the clinical investigations submitted in the 
application that are essential to the approval: 

Investigation #1, Study I --------~·-----------------­

Investigation #2, Study # ------------------------------
' Investigation #3, Study I ------~--------------------

Page 5 
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3. In addition to being essential, investigations must be "new" 
to support exclusivity. The agency interprets "new clinical 
investigation" to mean·an investigation that l) has not been 
relied on by the agency to demonstrate the effectiveness of a 

·previously approved drug for any indication and 2) does not 
duplicate the results of another investigation that was relied 
on by the agency to demonstrate the effectiveness of a 

.<previously approved drug product, i.e., does not redemonstrate 
something the agency considers to have been demonstrated in an 
.already approved <tpplication. · 

a). For each investigation identified as •essential to the 
approval,• has the investigation been relied on by the 
agency to demonstrate the effectiveness of a previously 
approved drug product? (If the investigation was relied 
on only to support the safety of a previuusly approved 
drug, answer •no.•) 

Investigation #1 

Investigation #2 

Investigation #3 

YES /_/ 

YES /_/ 

YES /_/ 

NO I_! 

NO !_I 

NO I_/ 

If you have answered •yes" for one or more 
investigations, identify each such investigation and the 
NOA in which each was relied upon: 

NOA # --------

NOA # 

NOA # --------

Study # ----------­
Study # 

Study # 

b) For each investigation identified as •essential to the 
approval,• does the investigation duplicate the results 
of another investigation that was relied on by the agency 
to support the effectiveness of a previously approved 
drug product? 

Investigation #1 

/. Investigation #2 .• 
~ 

-
Investigation #3 

YES 

YES 

YES 

I_/_ 

l_tl, 
I_! 

NO I_/ 

NO/_/ 

NO !_I 

If You ha e answered •yes• for one or more v 
investigations, identify the NOA. in which a similar 
investigation was relied 01!: 

NOA I -------­

NOA I --------
NOA I 

Study I ----------

Study I ---~------­
Study I -----------
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c) If the answers to 3 (a) and 3 (b) are no, identify each 
•new• investigation in the application or supplement that 
is essential to the approval (i.e. , the i1Clvestigations 
listed in #2(c), less any that are not •new•): 

Investigation # __ , Study # ----------------------------

.• Investigation # __ , Study # ---------------------------­

Investigation # __ , Study # ----------------------------

4. To be eligible for: exclusivity, a new investi.gation that is 
essential to approval must also have been. conducted or 
sponsored by the applicant. An investigation was •conducted 
or sponsored by• the applicant if, before or during the 
conduct of the investigation, l) the applicant was the sponsor 
of the IND named in the form FDA 1571 filed with the Agency, 
or 2) the applicant (or its predecessor in int~erest) provided 
substantial support for the study. Ordinarily, substantial 
support will mean prov' :ling 50 percent or more of the· cost of 
the study. · 

a) For each investigation identified in ree1ponse to question 
J(c): if the investigation was carried out under an IND, 
was the applicant identified on the FDA 1571 as the 
sponsor? 

Investigation #1 I 
I 

IND # YES !_I I NO/_/ Explain: 
I 
I 

Investigation #2 I 
I 

IND# YES ! ___ ! l NO !_I Explain: 
I 
I 
I 

-
(b) · For each investigation not carried out '1%lder an IND or 

. "for which the apE•licant was not i~tified as the 
f sponsor, did the llpplicant certify that it or the 

applicant's predecessor in interest provided substantial 
support for the study? 

Investigation #1 

YES I___/ Explain ---

Page '1 
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Investigation #2 

YES I _I Explain ---

I 
I 
I NO I _I Explain ---­
! 
I 
I 
I 
I 

(c} Notwithstanding an answer of •yes• to (a) or (b}, are 
there other reasons to believe that the applicant should 
not be credited with having •conducted or sponsored" the 
study? (Purchased studies may not be used as the basis 
for exclusivity. However, if all rights to the drug are 
purchased (not just studies on the drug}, the applicant 
may be considered to have sponsored or conducted the 
studies sponsored or conducted by its predecessor in 
interest.) 

YES /_/ NO /_/ 

If yes, explain: 

Division Director 

' 
"' 

cc: Original NDA 

' 
Di vision File 

Page 8 
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-
Date 

\ 

HFD-SS Mary Axln Holovac 
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DRUG STWIES IN PEDIATRIC PATIENTS 
(To be conpleted ror all ""4E 1s recomnended ror approval) 

f\IJA I :Z O·'//s Trade (generic) names ....;.R.;.,.;._"..;.<..;.'.-''"-"_(_,,,1-_1_i't"'--·1....;"...;;~"""""ft""'""· •• '""s;._\....__ 

Check any or the rollowing that apply and explain, as necessary, on the next 
page: 

J.. - I\ proposed c 1 ·:im in the draft labeling is directeu toward a specific 
pediatric il.ir1ess. The application contains adequate and well­
controlled studies in pediatric patients to support that claim. 

I 

2. The drart labeling includes pediatric dosing infoimation that is not 
uased on adequate and well-controlled studies in children. The 
application contains a reQUest under Zl c.:FR 210.58 or 3l4.l~6(c) for 
waiver or t11e requirement at 21 CFR 201.!17(f) for A&WC stullies in . 
children. 

a. The ar.iplication contains data showing that the -course of the 
disease and the effects of the drug are surriciently similar 
in adults ana cnilaren to peimit extrapolation of the data 
from adults to children. The waiver request should be 
granted ano a statement to that effect is included in the 
action letter. 

b. The information included in the application aces not 
adequately support the waiver request. Tne 1·equest should 
nut L>e ur<1nlcd and a statement tu that cr"l'cct is includeu i11 
the action letter. (Coo~Jlcte 113 ur 1111 ocluw as appropriate.) 

Pediatrj.i.; st.urJies le .g., dose-finding, philrmacokinctic, iluverse 
reaction, adequate and well-controlled for safety and eft"icacy) should 
be done after approval. The drug proouct has some potential for use 
in children, but there is no reason to expect early widespread 
pediatric use (because, for example, alterm1tivc druys i:lrc avaiial.lle 
or the condition is uncOfllllOn in cnildren). 

i. 

·------,} 

a. The applicant has conmitted to doir.!] such studies as will be 
required. 

u. 

-
(1) 
(2) 
()J 

Stuuies are ongoing. 
Protocols have been suomitted ano upp1-ovel1. 
Protocols have.been submitt~d ~ncl are unuer 
review'- \ 
lf no protocol has been submittea, on tile next 
page explain tne status or discussions. 

lf lrn: spum.or is not willing to do pediatric sluuies, 
attach r:opjcs or· RJll's written rcq11c:..t: Lllitl. :;l11;h stuJJ.us L>u 
uuric anu al' I.Ill! sponsor's wt·itten 1·esponsc Lu Ltlill request. 

11. Pediatric stU<Jie!i oo not need to lie encoui·ageo because tl'c orug 
prOCJui.;l hus .litllr! poumtia.l for use in chilCJrcn. 

- (. . """" w:I} ~:> 
er-.pp,, .> v II( bl~ 

~ 'f o.;, 

1~ fi-~,. . . ··- ' . 
• 
'\.t 

• 
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~age i ~ Urug Studies in Pediatric Patients 

!I. lf none or tniJ aoove aµply, explain. 

Explain, as necessary, the foregoing items: 

1;1;: IJt·iu NU/\ 
U·U- /Uiv File 

>/\ rv: tion Package 

.., .. • 
/O··IY-~S- • 



11.r. : : • _. .. 

REQ~ZST fO~ 7R..~E:-t.=-.RK REVIEW 

Label:'.r:.g a::.d X.:rr.<!::iclatu:::e C·:iminito::.:.:: 
At:e~c!on: Ms. Yana M~:~e, Ch~i~, CEF~-61:: ~i?~ r: 

FROM: Divis!cr:. of ~e~rophar~aco:cgy H~~-1~0 
A::e~:ion: M:. Pa'.:: David F~Or:.<!:: ~9,-553: 

DA7E: .j'.,,;~e 7 I :i.95i5 

SU'i3.:'~CT: Reques: :er Assess:::e:-.:. of a T:::adema:::k fc·r a F~-.~pcs,:.·.t 
Drug Product 

Proposed ~rademar~: Remeron 
Company Name: Q;cancn 

Established na~e, 
fil. · 30 ;::.::: Tab:.ets 

inc 1 uci.i::-= ~ ...... :;:i~~i::. -- ... -~ ..... rcrm: Mir:azaoine Tab~~:s 

oc;.er trademarks by the sa.::e f:..rm :or compar..:'.cr.. p::c·du.::i:.s: ~.; 10 

, "· .L 

:nd:'.:::at:'.ons fer t:se (may !:.; a s;;.::una!y :.f proposed stat~:~.en: ib 
le~gt.hy} : A..."";.tide~;essa!"'.: ':'e:.;-~cv;:ic C!ass 

!r:.icial comments :ram the sub~:'.t:er: 
etc. l 

c::· • - h t ' • .... ::.-::t:..;.a .. .,,c;;.ave anv '!ll~~-~.~.cs~-::; _ e~s~ 
M - .a~ M,... ":> • • Da ,..; ~ a - ~ ... ~ .. ;" :- , a .. ao xe. .___u...;.. • • aµ '\ = .... '; = ... =' - .J _) _, ..... 

(ccncerns, cbserva:io~a 

NOTE: Meet.i::lgS of the Ccmmittee a::-e sd1.::d1.1:;!d fc-:.: 
the 4tr. ':'•.:esday of the month. Plea~e s:.:l:.::"i:: 
this =~=~ a: least one week a~e~d of t~c 
meetir.g. Responses will be as time~y as 
f'OSsi::i:.e. 

l• •• 



Consult #447 (HFD-120) 

REMER ON Mirtazapine Tablets lS mg and 30 mg 

A review revealed no names which sound like or look like the 
proposed name. 

The Committee ha no reason to find the proposed name 
unacceptable. 

CDER Labeling ~nd Nomenclature Committee 

--.....;,~<-::•=-' '!.<~{ __.__J;='l::..;;tJ;..z.......;.~_;._~,,_:fl'""'~---· Chair 
I 

'· 



NOA 20-415 
' . 

Organon Inc. 
Attention: Patrick J. Osinski 
375 Mt. Pleasant Ailenue 
West Orange, Ne\'J Jersey 07052 

Dear Mr. Osinski: 

JUN I 2 1995 

We have c.ompleted our review of the manufacturing and controls and the environmental 
assessment sections of your new drug application for Remeron (Mirtazapine) Tablets dated 
January 2f.i, 1995. and received January 30. 1995. 

A summary of the manufacturing and controls and the environmental assessment deficiencies 
we have identified is provided below. 

Manut.cturlng 1nd Controls 

Please note that our review does not encompau your amendment dated May 25. 1995. If you 
belitiv11 that any of the deficiencies listed below are answered by this amendment, please state 
so in '/Our cover letter response. 

1. You sho~1ld provide evidenc.e for the absence of polymorphic forms of the n.d.s. Such 
information was not found in your application. 

2. Since a more efficient assay has been developed and used, you need to amend the 
n.d.s. specifications to substitute the - · - The 
ne·t.1 assay results should be provided for clinical batches as well •• recent production 
batches. The Methods Validation packages need to be corrected to reflect the changes 
in the assay methods. Additionally, please und us a full copy of your revised Methods 
Validation packages. 

3 The n.d.s. specifications should Include a chirality test as part of the Identity testing. We 
recognize that mirtazapine is a racemic compound but, since it does have a chiral center, 
such test is required. Determination of optical rotation is sufllcient aa such a teat and we 
unders~nd that it hu already been developed to analyze two batchea (R and V). 

4. The n.d.s specifications ahould include llmita and tests for residual solllents. 

5. Packaging-component testing dabil are required and lhould indude FTIR Identity testing. 

6. You ahould provide your sampling plans for testing drug product batches. 
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7. It ia not clear if the · 1sed in the granulation procedure is the 
You need to identify the Also, no description is provided 

for the 

8. What are your established reproceStling operations? Please note that we could not 
locate them in your submission. 

9. You need to provide an update of the 3-month stability study on the proposed market 
formulations. The 3-month results and the provided supportive data do not support the 
proposed expiry date. 

Environmental Auesament 

1. Regarding Section 4, description of the proposed action: 

a. Requested approval 

The NOA number should be included in the description of the proposed 
action. The basis for the EA requirement should also be 11oted (e.g., "This 
EA has been submitted in accordance with 21 CFR 21.35a."). 

b. Production locations 

i. Proprietary intermediate(s) 

It should be confirmed that any intGrmediates used in the 
manufacture of the drug substance are commercially available in 
the open marttetplace. If proprietary intermediate• are used, the 
manufacturing facility and information relating to that facility must 
be provided. 

ii. Drug Substance 

The fuU addren of the facility should be provided. 

iii. Finished Dosage Form 

The full addreaa of the facility should be provided. 

. I 
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c. 

Page 3 

Expected locations of use (drug product) 

This i!'lformation is not provided in the assessment. EA should indicate 
where product is expected to be used (e.g .. in hospitals. clinics, or private 
homes) and whether use will be more prevalent in any particular 
geographic area. 

d. Disposal locations 

At the end of Section 7 of the EA, it is stated that unused, rejected or 
recalled product will be incinerated at the Essex c,,unty Resource 
Recovery Facility. This information should be provided in Section 4 of the 
EA along with the address and applicable permit information. 

Confidential Appendix VII indicates that some of the product will be blister 
packed. Information regarding the disposal of PVC packaging materials 
is also needed if they are to be incinerated because of toxic emissions. 

2. Regarding Section 5, Identification of chemical substances that are the subject of the 
proposed action: 

The expected "standard excipients," if any, should be identified, or a confidential 
appendix containing the infonnation should be referenced. 

3. Regarding Section 6, Introduction of substances into the environment: For the site(s) of 
production: 

a. Controls (Air, Liquid Effluent, Solid): 

No mention is made of solid waste generation or disposal. If no solid 
waste is generated from the production processes, EA should so state. 

b. Compliance with federal, state and local emiuion requirements: 

Information confirming compliance with state and Federal regulations in 
the United States should be provided. lnformatiOn confirming compliance 
with the Netherlands environmental laws wu miuing u attachment B in 
your recent resubmiaaion. 

c. Effect of approval on compliance with current emiulona requirements: 

EA ahould estimate for the US of the incnaae in emilaiona and waste 
generation that will result baaed on production projections and confirm that 
current permits will not be exceeded. 
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d. 

Page4 

Estimated expected emitted concentration/quantities: 

The calculation is based on a five year production projection dovided by 
five (i.e., an average annual production rather than a maximum) and 
assumes that production will be equally distributed between the 15 and 30 
mg dosages. EA should preSP.nt a five year marketing plan for the drug 
products so that the maximum annual production figure can be used in lhe 
equation. 

4. Regarding Section 7, Fate of emitted substances in the environment: 

No information is provided in Section 7 of the EA regarding ltither the in vivo form 
of the drug substance or metabolites. Section 4 B states that mirtazapine " ... is 
predominantly metabolized to 8-hydroxy analogues. Urine in patients contains 
conjugated 8-hydroxy analogues and a demethyl (sic] analogue (conjugated with 
glucuronic or sulfonic acid)." This information should be expanded upon in 
Section 7 of the EA. Any additional metabolites should be noted and the 
percentages of major metabolites provided. While it appears from the information 
provided that the major metabolites will behave in the environment similarly to the 
parent compound, this should be confirmed. 

5. Regarding Section 8, Environmental effects of released substances: 

The EA does not provide study results for photodegradation in soils. Neither does 
the EA provide results of toxicity tests for terrestrial species such as earthworms 
(EATAO 4.12). Microbial inhibition testing was conducted, and the minimum 
inhibitory concentration for test fungi, soil bacteria, ascomycete, and nitrogen 
fixing bacteria was greater than 292 mg/I, far exceeding the MEEC. This does not 
necessarily demonstrate, however, a lack of toxicity to terrestrial organisms. 

It is noted in the present case that. due to its strong sorptive capacity and lack of 
biodegradability, all of the excreted drug substance (including that released to 
private septic systems), will eventually make its way to a POTW. Looking back 
to the information provided for the aquatic compartment, It is noted that the 
substance has a short half-life at all pH levels tested due to aquatic 
photodegradation. Exposure of the sorbed drug substance to this degrad1.1tion 
process should occur in the POTW. Because of thla, it may be unlikely that 
a significant quantity of the drug substance will enter the terrestrial 
compartment. 

The validity of this logic will depend on a number of factors, including the effects 
of sorption on the efficiency of th• aquatic photodegradation procen. 

The EA should more explicitly address the fate of the drug substance in the 
terrestrial compartment or explain why thla Is not relevant If it cannot be 
adequately demonstrated that the substance will be degraded in the POTW, 
toxicity testing on appropriate terrestrial species should be carried out. 
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It should be kept in min~; that the requirements of this section of the EA apply also 
to metatolites if it cannot be demonstrated that they will behave similarly to the 
parent compound due to chemical structure. 

6. Regarding Section 9, Use of resources and energy: 

a. Production: 

Specific inf.,rmation should be provided regarding energy and water 
resources (and others if appropriate) associated with the production of the 
drug substance, manufacture of the drug product, and packaging 
processes. Information can be in the form of actual t>rojected usage or as 
percentage increases/decreases over current use at each facility. 

b. Effect on endangeredithreatened species: 

EA should discuss the presence, or absence of endangered or threatened 
species that might be impacted by activities (including accidental releases) 
associated with the drug substance production, product manufacture, or 
disposal facilities. 

c. Effect on properties listed/eiigible for national register of historic plaCf:s: 

See comments under Section 9.b above. 

7. Regarding Section 10, Mitigation measures: 

There is no specific information in the EA to suggest the ''highly regulated and 
controlled" nature of the activity. Only passing reference is made to the National 
Nuisance Act arid the Water Pollution Act in Section 6 of the EA, ano no 
information is provided regarding activities at the packaging and distribution site 
in the United State!I. Please cite various procedures to mitigate release, such as: 

• Adherence to specific Federal , State and local regulations 

• Equipment systems used to prevent emissions levels from exceeding 
established limits 

• Spill and accidental release control plans 

• Occupational 11ealth and safety program 

• Annual training regarding hazardous materials, personal protective 
equipment and production equipment and SOP's and personal safety 
practices 
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Also, if materials will be destroyed only by high temperature incineration, this 
should be listed as a mitigating measure. 

8. Regarding Section 12, List of preparers, & their qualifications (expertise, experience, 
professional disciplines) and consultants: 

EA should also indicate the qualifications of the individual identified (e.g., 
expertise, experience, professional disciplines). 

9. Regarding Section 13, Certification: 

Section shou!d a:so provide signature and date. 

10. Regarding Section 14, Rolerences: 

The EA should list all documents usea in the conduct of the assessment. Each 
of the confidential attachments on physical testing, for example, carries a 
reference to the FDA EATAD. These references and any other relevant 
documents should be listed in this section of the assessment. 

11. Regarding Section 15, Appendices: 

This section of the EA should contain a listing of all appendices and/or 
attachments to the EA. These items are currently listed on page ii of the Table 
of Contents. 

The data and infonnation that will be submitted in your reply to this summary ahould be provided 
in two submissions (one for the manufacturing and controls, and the oth11r for the environmental 
assessment) and within thirty days in order to avoid a possible extension of the review period. 
If some of the information is not available when you respond, please state this in your cover 
letter. 

Should you ha·ve any questions conceming this NOA, please contact Mr. Paul David, Regulatory 
Management l1fficer, at (301) 443-3504. 

Paul Leber, M.D. 
Director 
Division of Neurophannaculllgical 

Drug Products 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 

I 
. i 
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Organon Inc. 
Attention: Patrick J. Osins.ki 
375 Mt. Pleasant Avenue 
West Orange, New Jersey 07052 

Dear Mr. Osinski: 

I 

JUN 2 8 l9!l) 

Please refer to your New Drug Application (NOA) submitted pursuant to section 505(b) of the 
Federal Food, Drug, and Cosmetic Act for Remeron® (Mirtazapine) tablets. 

Reference is also made to an Agency letter dated June 12, 1995, informing you of the 
manufacturing and controls deficiencies in your application. 

We additionally refer to your amendment dated May 25, 1995, providing for additional chemistry 
information. 

We have completed our review of your amendment, and it has adequately responded to the 
following deficiencies that were brought to your attention in our June 12, 1995 Agency letter. 

1. Description of the new assay for the n.d.s. and its inclusion in the n.d.s. 
specifications (Partial response to Deficiency 2). 

2. Proper identification of the and other equipments 
used in tl'le manufacturing proces11 of the drug product and definition of the 
breaking strength unit (response to ,')eficiency 7). 

The remaining deficiencies in our letter dated June 12, 1995, are still outstanding and were not 
addressed in this amendment. In addition, we request that you specify the regulatory method 
you will use as the assay for the drug product specifications. The methods you choose as 
"alternate" should not be part of the specifications. Also, we require the available up-to-elate 
production-scale batch records and analytical data to support the modified manufacturing 
process and specif\Cations. 

Should you have any questions concerning these comments, please contact Mr. Paul David, 
Regulatory Management otlicer, at (301) 443-3504. 

Paul Leber, M.O. 
Director 
Oivision of Neuropharmacolagical 

Drug Producta 
Qflk:e of Drug Evaluation I 
Center for Drug Evaluation and Research 
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Organon Inc. 
Attention: Roy W. Ood•wortb 
Director, Regulatory Affair• 
375 Mt. Plea•ant Avenue 
Weat orange, New Jer•ey 07052 

Dear Mr. Oodaworth: 

..U. I I l9EM 

We acknowledge receipt of your c mication dated June 27, 1994, requeatiDg 
witbdra-l of your pending new drug application (NOA} for ae-ron• (Mirtazapine) 
tableta. 

In c~liance with your requeat alld aa proviclad for in 21 CPll 314.65, tlw 
application ia conaidared to be withdra- aa of the date of our receipt of your 
requeat for withdrawal, J\me 27, 1994. 

Thia witbdra-1 doe• not prejudice alld future reaubaiaaioa. You -y ~t that 
the information contained in the withdrawn application be conaidlared in 
conjwictior. with any rea-w.iaaion. 

Should you have any queationa concerning thia llDA, pl ... • contac:t Mr. Paul David, 
Regulatory ManagemeAe Officer, at (301) 594-2777. 

P6aul. ~Lebe~r. M=-.D. ----.0 I'{ 
Din ct or 
Diviaillll of JIMl.a: s ta.,,.co109ical 

l>1'U!J Pramcta 
Off ice of l>1'U!J llYal.uatiGD I 
Cellter for DrU8 swal\l&tica llDll •••••rch 
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Organon Inc. 
Attention: Roy w. Dodaworth 
Director, Regulatory Affair• 
375 Mt. Pleaaant Avenue 
Waat orange, New Jeraey 07052 

Dear Mr. I>odaworth: 

I ' 
•,.I •.' 

MAY 2 3 1994 

We have received your New Drug Application aubmitted pursuant co ..c:tion 
SOS(b} (l} of the Federal Food, Drug and Coametic Act for the followiug: 

Name of Drug Product: 

Date of Application: 

Date of Receipt: 

OUr Reference Number: 

R .... ron (Mirtazapine} Tableta 

April 29, 1994 

April 29, 1994 

20-415 

• 

t1nleas we find the application not acceptable for filing, the filing date will 
be June ~a. 1994. 

Plea•• begin any con111Unicationa concerning t.hia application by citing the ~ 
nwnber liated above. Should you have any queations concerning thia !IDA, pleaae 
contact Mr. Paul David, Regulatory Manag11111e11t Officer, at (301) •'3-lS ... 

~ - . . . ~ ·"' 
SiJM:erely youra, 

~~ sJ~/fy 
superviaory conawaer Safety Officer 
oivieion of Neur~cological 

Drug Producta ·· 
Office of Drug Bvaluation I .. 
Center for Drug Bvaluation &1111:, -....rm 

·I 

.: .. 

·. 
"'_,;iii ' .. ~· 
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DIVISION OF GASTROINTESTINAL AND COAGULATION DRUG PRODUCTS 
MEDICAL omCER'S CONSULTING REVIEW 

NDA: 

SPONSOR: 

DATE OF REQUEST: 

DATE OF RECEIPT: 

ASSIGNED FOR REVIEW: 

DRUG: 

20-415 

Organon Inc. 
375 Mt. Plca.qm Ave., West Orange, NJ 07052 

6 October 199;:;, by Paul David, HFD-120 

8 October 1995 

11 October 1995 

Mirtazapinc (Rcmcrun9) tablets, 15 and 30 mg 

ROUTE OF ADMINISTRATION: Oral, preferably h.s. 

PROPOSED INDICATIONS: 

MATERIAL REVIEWED: 

REVIEWER: 

Background, Introduction 

Treatment of depression 

Medical Officer's (J. Balian, M.D.) review, hematology 
consultation (L. Talarico, M.D., HFD-180), individual 
patient R1mmarics, Advisory Briefing Document, all of 
which were received 11 October 1995. 

John R. Senior, M.D./ 12 October 1995 

The request for consultation was initiated by Mr. Paul David, project manager of NDA 20415 
and Dr. John Balian, medical reviewer, and forwarded on 6 October 1995 to the Division of 
Gastrointestinal and Coagulation Drug Projects (DGCDP), HFD-180, for consultation regarding the 
incidence of hepatic dysfunction tests observed during the clinical trials. A consultation about the 
observed cases ofneutropcnia had been prepared by Dr. Lilia Talarico, ofDGCDP, and forwarded 
22 September, noting a 0.1 % (312796) Ll"lcidcncc rate of severe neutropcnia and 0.3% reversible 
ncutropcnia after discontinuation of0rg3770 (mirta2apinc). She advised that the hematological risk 
had to be evaluated in the context of overall efficacy and other risks of the dmg. In further discussion 
with Dr. Talarico, the parallel question of the h..patic risks of the drug was raised, and it was decided 
to seek an opinion as to whether scheduled hcpiltiC monitoring should be included in the labeling. 
The issue was of some urgency because of the planned Psychopharmacologic Drugs Advisory 
Committee meeting set for 16 October 1995. 

The drug is a novel pipcrazinoazepinc tetracyclic eompound with centrally active prcsynaptic 112 
adteucagic receptor antagonistic properties tbat iDcreuc oondrenergic neurotransmiMion, and also 
central serotonin modulating properties by intalction with S-HT2 1Dd S-HI'3 raceptors that may 
explain its antidepressant effects. Its S(+) C!Nnriomc:r blocks 112 and 5-HT2 reccplOrS, and the R(-) 
enantiomer blocks S-HT, receptors. The drug also is a centrally active H1 receptor antagouist, an 
action that may explain its initial sedative effects, and also bas anxiolytic properties. 
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Mirtampine is almost insoluble in water, but is appreciably soluble in methanol, toluene, diethyl. 
ether, hexane, and other organic solvents. It is prepared as a racemic mixture, both enantiomers ot 
wbi:;h are active but at different receptor sites. Its structure lacks the basic side chain that is said to 
be responsible for the unwanted anticholinergic effects of tricyclic antidepressants. 

'C'-'~ 
mirtazapine (ORG 3770, Remeron®) 

C17H1.N1 

m.w.265.36 

The acute toxicity of both enantiomers arc similar, in animal studies reported by the sponsor. Like 
many other tertiary amines, it is rapidly absorbed after oral administration, reaching peak plasma 
levels within 45 minutes in rats and in 1.0-1.5 hours in dogs. Its metabolism is principally hepatic, 
via dcmethylation to an active metabolite, and N(2)-oxidation and 8-hydroxylation and conjugation 
to inactive metabolites. The half-time of elimination is relatively short (2 to 6 hours), so little 
accumulation of active compounds (but some J:'CW'tion of radioactivity in the melanin of skin, brain. 
and eyes in rats) occurs with repeated daily dosing. Some induction of hepatic enzymes by high 
doses was observed in t:.e animal studies. No acute hepatic toxicity was seen. but sub-<:hronic doses 
of 40 and 120 mg/kg/day for 13 weeks to rats resulted in mild hepatic cell hypertiophy without 
hepatic functional disturbances or hepatotoxicty. Chronic administration of2.5 and 15 mg/kg/day 
for one year to beagles caused no untoward effects, but 80 mg/kg/day caused mild increases in serum 
alkaline pho~'ohatase and alanine aminotransferase activities within the first six months, and liver 
enlargement i..'ld hepatic cell hypertrophy possibly indicating enzyme induction without 
morphological changes indicating hepatotoxicity after six or twelve months. A slight increase in 
hepatic tumors was seen in mice given 200 mg/kg/day for 18 months, thought to be unique to the 
mouse and not expected in humans. 

Studies in human volunteers showed that daily doses of up to 80 mg may be tolerated by healthy 
men, although some showed drowshic.ss, hypotcnsion, fiiirrtness, dizziness, or elcYllCd scrum levels 
of tnmsamin•ses, all reversible upon discontinuation of the drug. Orally administered ORO 3770 
was rapidly absorbed, reaching peak plasma concentrations in about two hours, with about 50% 
absolute bioavailability, with little effect of food in the stomach The elimiMfion half-time wu 20 
to 40 hours, with decreases in clearance in patients with hepatic or· nmal dysfunction, and slower 
clearance in healthy females than males. The metabolism wu similar to that seen in •nim•ls, with 
cytochrome P-450 isoenzyme 2D6 (CYP2D6) mainly responsible for the 8-hydroxylatiOn, with some 
contribution by CYPIA2; the same cytochrome CYP1A2. but also CYP2D6, CPA, and CYP2B6 
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were responsible for the N-dcmcthylation, while CYP1A2, CPA, and CYP2C9 were active in 
forming the N-oxide of the drug. Because of its high degree of expression in the liver, CYF3A, 
especially CPA, may be most :m,,e>rtant in formation of both the N-demethyl and N-oxide 
metabolites. It was not stated which cytochrome P-450 isozymcs were induced by long-term 
administration of ORO 3770. 

Clinical Evidence of Possible Hepatotoxicity 

As summarized by the Medical Reviewer, there wen: 26 of 2796 (0.90.4) patients treated with 
miltazapine during the clinical trials who wen: prematurely discontinued from study or who had a 
serious event related to increases in serum levels of alkaline phosphatase (AP), garnma-glutamyl 
transferase (001), alllline aminotransferase (ALT, also known as SGP1), aspartate aminotransferase 
(AST, also known as SOOT), or lactate dehydrogenase (LDH). Among patients randomized to 
placebo, then: were 2 of 605 (0.3%) and in those taking active control compounds such as 
amitriptyline, ttazodone, clomipramine, diuepam, doxepin, and maprotiline, 2 of 1171 (0.2% ). 
Concomitant use of alcohol seems related to some of these events. In none of the 8 cases of 
intentional or accidental overdoses involving mirtazapine, alone t)r in combination with other drugs, 
was there any indication ofhepatotoxicity. Among the 12 patients who died after receiving at least 
some doses of mirtazapine, none wen: associated with hepatic abnormalities (9 suicides, 2 acute 
myocardial infarctions, 1 acute cholcc:ystitis with shock). In the U.S. controlled studies involving 
1242 patients, a very high dropout rate of almost SO% WilS observed, attributed to lack of efficacy 
in 43% of those on placebo (178), and to adverse reactions in 600.4 of those on trazodone (15), in 
55% of those on amitriptyline (122), and in 36% of those on miltazapine (278). ln patients taking 
mirta'rapli1e who dropped out, somnolence was the main complaint, with nausea a distant second, 
both significantly more than in the placebo groups, but none because of evidently liver-related 
symptoms. Serious events occurred in about 3% of those taking mirtazapine, comparable to 3.3% 
in those taking other antidepressant agents. One patient (#1051), a 37-year-old wh!te woman. 
stopped mirtuapine after 162 days, at which time she was taking 60 mg/day because of further 
elevations in scrum GGT beyond her moderately elevated pre-treatment levels, associated with low­
grade, variable new elevations of ALT and LOH and great increase in the previous slight elevation 
of her AST. After 159 days, while taking 45 mg/day of mirtazapine her scrum AST was 1380, ALT 
280, GGT 560, LOH 1900, and the mirtazapine was stopped on day 162. s,wen days later she had 
a massive gastrointestinal bJecc!ing episode 1iom a large gastric ulcer, lapsed into coma in hospital, 
regain...J consciousness but suffered anoxic brain damage and died in a nursing facility several 
months later. Further infozmation wu denied by her family. 

In most of the cases in which premature discontinuation or a llCrious event occurred in patients taking 
mirtuapine, the enzyme elevations were modest, transient. and often reaolved even though the drug 
was continued. In no case w.11 documented histologic abnormality found in asaociation with the 
enzyme elevations, nor evidence of hepatic dysfunction u indicated by jaundice or significant 
bilirubm elevations reported. · 
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An apparent causal relationship between mirtuapinc and elevated serum enzyme levels was cited 
by the Medical Reviewer, modest and tran.~ent in most cues, often resolving spontaneously even 
with drug discontinuation, but always reversihle upon discontinuation of the drug without leaving 
any sequelae to indicate hepatic dysfunction. The incidence of these events appeared comparable to 
Chat in patier;ts takins other ("active control") antici..ixessant agents, but grater than in piucnts on 
placebo. 

Comments and J.cecommendadons 

Occurrence of sporadic elevations in serum activities of Jiver-1-elated enzymes during controlled 
clinical trials is common, and has often been observed with other neurottopic and other types of new 
drugs under investigation. As experience has taught us, however, this does not nccasarily assure the 
hepatic safety of such new agents. Elevated e--.izymes do not slways indicate hepatic inflammation 
(hepatitis), but may result from leakage of intracellular enzymes from hepatocytcs under influence 
of metabolizing foreign substances su'°h a new drugs. In many peopic, metabolic adaptation to the 
new drug occurs, and the enzymt le-.dcage stops, without further cellular dys_function. injury, or tissue 
change. For example, on the or.dcr of 40"Ai of people starting isoniazid may show transaminase 
elevations initially, but most adapt and the elevations disappear ckspite continuing the drug; in a few, 
however, the ~levations pe!sist, increase, and may be associated with histologic hepatltis, clinical 
liver dysfunction, hepatic necrosis, liver failure and death. 

The so-called "idiosyr.cratic" cases of hepatotoxicity may be of sufficient rarity that trial of even 
several thousand patir.:nts fail to detect events that may occur in 1 :5,000 or l: l 0,000 patients. \Vhen 
the drug is approvr,d for clinical use, however, it is taken by tens '1r hundreds of thousands of 
patients, and such rare events become manifest. It is also true that during clinical trials, the use of 
other drugs, alcohol, and pre-existing liver disease are causes for exclusion; this is not true after 
approval of the drug for use for some other medical problem, in this case, depression. Thel-e is also 
no way to preveat patients for whom an antidepressant is prescribed from drinking alcc1hol, from 
taking acetamir.ophen for colds or various aches, from using other drugs that they or tbeir doctors 
may think nect.:ssary, whether over-the-counter or by prescription. The mild, minor, t.ransient, and 
sporadic trwarninese elevations observed in these clinical studies do not suggest hepatotoxicity (in 
the sense of a predictable, dose-related, hepatocytc-nccrotizing or cholcstasis-inducing drug), but 
do suggest that alertness to detect idiosyncratic responses may be in order. It does not matter whether 
those "id;.osyncratic" responses are due to genetic differences, altered immune system effects, the 
additior, of another drug or food or medicinal agent of some sort - tbe observed abnormalities 
1ep&cs<.:nt a wamina that they may occur. Sunreillance is therefore appropriate. 

It ;,, my recommmderion that monthly ALT levels be required in the lahelh>a for three months after 
~tarting mirtuapine. and quarterly thereafter. In the event of a 1eported abaonnality, tbe ALT 
elevation should be confinncd. and butbessed by other measures such u AST, AP. GOT, and total 
bilirubin done evt..'")' few days while the drua is continued to ace iftbe levels me constant or rising, 
in which case the drug should be stopped. In such cam. conaultation with a pstrocnterologist or 
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hepatologist may be considered, and liver biopsy done if clinical evidence of liver dysfunction is 
found. A registry of reports of such cases mould also be consideled. which may establish more 
accurately the incidence of significant cases of hc:iatotoxicity. If the enzyme elevations are transient 
llZld harmless, that also will be of interest, and will go f1lr toward establishing the hepatic safety of 
the new drug. 

Although this ~-presents a modest burden of cost and effort. the alternative of not dcing it may cause 
history to be repeated and reports of serious hepatic necrosis and death to follow marketing and wide 
use of the new tigcnts, as has been true for several recently introduced agents that then bad to be 
withdrawn. 

cc: 
NDA20,415 
HFD-180 
HFD-180/SFredd 
HFD-180/JSenior 
HFD-181/CSO 
HFD-120 
HFD-120/PL:ber 
HFD-120/JBalian 
HFD-121/CSO 
MED\C\2041SS10.0JS 

"JL 'R. ~Wt µ,/J 1z.Odcik.. tffS' 
~~~~~~~~~ 

John R. Senior, M.D. date 
Medical Reviewer, DGCDP 



APPBNDZX a.s.2.1.3 
l..18'1' OP PA'l'IDrrS 1fZTH CLINICALLY SIQNIPICUl'l' 

IHCRDBU Df LIVD azna:s 

Study PllicDt Ap Sex Min. Dayu Cam••CQU 
maid 

Serioua Cales 

003-010 1051 37 F 40 162 ,,.. dUe IO liver CllZ)'lllC elendoas (GGT .560, 
SGPT 280, SGOT 1380, 1114 LDH 1900). 4 clays 
lflcr llOppiq Ora 3770, die palicat'• eazymea bad 
decreased clOle to normal lcvell, but patieul 
suffered llllllive GI bleedlq from a tarp pmic 
ulcer llld - bospillllzed ID a coma. She rqliD:d 
colllCiousDas but lllffcnd -m brain dmmae; :ihe 
WU placed iD • bomc llld died seven! lllOlllhs Iller. 

Symptomatic Cases 

003-003 29 29 M 20 13 PT due IO l)'lllpCOmuic (dimbea. fever, 1114 
lllUSa) chemical bepllitls. Lib finctinp &bowed 
kukopeaia llld clinically aiplftcaqt!y elevlled liver 
emymea (ALT 46, AST 31 11 bareJ!ne and ~ llld 
3S I at day 16, aeaptdively). Tbc WBC 1114 tbc 
biochemical hepllitia (clcvllcd liver enzymes) 
~ IO ao&mll llmitc by 21 ml 42 clays lf'.Cr 
llOppillg tbe diug, rapeaively. A bcp•ri:!s pad 
was negUive. 

> S Fold Enzyme ElevUiou Faom Buc:line 

003-010 283 30 M 37.5 16 PT because of elmred SOOT (175) llld SGPT 
(431). 'lbc: elc:vlliOlll bc:pD ll clay 8 (15 mcJclay) 
lild i'Adled clillically stp111....., levels by clay 14 ., 
a dose of 30 l!lllday. 'Ihe IDva&ipror, not awm of 
tbe labonaory 1'1111111. apiD IDca I 1 tbe dole: of 
Ora 3770 to 37.5 lllliday far twv clays befo:e tbe 
palieDI wa1 dbcont!mwl from die audy, Tbc liver 
emyiDI levels 1111:11 av for 7 more: daya lflcr die 
clrua bad beeil di!Mr!tl•wl Caudy clay 21), but wen 
llOl1llll by day 45. Tbc oaly "«JM-m!tapt _,ICP'ion 
WIS Tylclllll 500 ill& far bad-... 

003-010 137 44 M liO 238 PT. Jllaal lllldy day 59 aadl .U• 
"'"'""""· er. pillilat'I !i¥er llll)W W119 bllld ID \le 

slplft ''J lllP (nw•h1 ._ fDr SGPT of 
181 lllll far GOT of 126). 

~ llillll D ,.,., ... 
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APPENDIX l.S.2.1.3 (CONTINUED) 
LISI' or PATIENTS wrm CLINICALLY SIGNIFICANT 

INCllEASES IN UVEll ENZYMES 

Aae SU Min. Days ComnWJng 

ma/day 

> 5 Fold Eazyme ElCYltiaa fJVm BaeliDe (CDDt) 

85031 172 31 M 64 17 FI' due to elcnred LDH (329), SOOT (119), 
llld SGFI' (404). 

003.()10 219 30 M 15 203 FI' for illcnued ~ eazyma (SOOT: 278 
IU/L 11111 SGPT: 106 IU/L). He llJo bad a 
clinically llpific:mr elevadou ID SGPT (15C 
IU/L) oa ltUdy day 14, It a dole of 7 .5 
ma/day. This palicDl llJo had below-die-
uol'lllll·nnae COllllll of WBC& 11111 acuuopbils 
(see bemalolol)') 

392 35 M 279 FI' for muted cll:Yllioa of liver ellZ)'lla 

(LOH 1130, SGPT 1255, and SGOT 1815). A 
blood sample Wen lhrec clays later showed 
liver cazyma aomcwblt elevated but Rl1mlill& 
to 1111111111. Evalualioa 1111ed wt a viral 
illfectioll. 1be palicat lllmlttecl to beavy alcohol 
illUU die prior week. ID llJe lliDe nvm•h• prior 
IO this CYelll, be bad oaly CWO cpiloclel of 
llilhdy clevlted GGT levela. 

003-010 &42 26 M IS 21 FI' bocrure of dlnk:a!Jy aiplflc:mn IDcicuc:s ill. 
liver cmyma (SOFI' :!03, SOOT 19). Al day 
39 Ille padcDt WU !!!Gb•llcpgd after lbe 
cazyme levels bad decreued (11111 bcmlcrllDc 
lliah>. die enzyme levels iDc&" !Jed lllDtll 

mocleltly, but lbe palicat - ClDl!!imaod OD Ille 
lllldy. OD day 152 lie bad aormal lewla. bat 
dlcy tlllClUlled 1111111 llld of lllldy (day 403) 
wlrell ll WU DOnllal • 

.... . • 
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APPENDIX 1.5.2.1.J (CONTINUED) 
UST or PATIENTS wrm CLINJCALLY SlGNIFICMn' 

INCRE 4 SES IN LIVER ENZYMES 

Ale Sa MJn. Daya Comn!CIU• 
iq/day 

3-5 fold £11.zyme Elevadoa Flom Buelme 

IJ03.010 858 32 M 37.5 34 Pa&ical wida llWory of coc:ame lad 11co11o1 
abuse ID die put, hid bud!• lcvell of OGT 
(115). SGPT (73). SOOT (31). AP (109). 'lbe 
INdy WU illlem1pCed II day 34 wblle the 
palieDI was utma Ora 3770 37 .s maJday. 
bccm111 of c:llllic:ally lipiftcaat IDL:i I" in 
liver em:ymes (GOT 271, SGPr 144, SOOT 
81. and AP 138). At day 75 tbe puieDI WU 
recl!allg(l!d atccr die cm;yme levcll llad 
dec:reuecl (ail! bonlerliDe bi&b). tbe enzyme 
levels inaeued .... but tbe pllicDt -
COllliDued UDtil CDd of lllldy (day 328). 0ae 
~ after rcrminetjoa die puieDI had a liver 
biopsy wbicb was comilU!D• widl duoDlc 
penistem bepatilis. ID Chia reviewer's opinion 
Ille palieDI bid t>ar.eUae dlrolllc peniatem 

bepatiw 111ar - euccrblred 1ritb lm'D'CD'. 
iDcludiq rechalleap. 

003-010 1062 42 M 110 PT clue IO illmasa ID liver enzyme values 
(SGPT 150). He uperieaced iDacued but 
flum11tia1 1evela fJom day 14 oo. A lllllllllh 
after dilcoDlillllalioa be bad DOftlll1 levela. 

'lbe other cua wilh leu dnmlllc Cll1.11llD elCVlliom le.diq IO pRlllll1IR temrinarioa• ID tbe Orr J770 
ll'fllled poups aR: puielll ,. 117, 340, 342, 363, 365, 379, 61!), 638, 706, 724, 803 (ID SCudy 003-010), 
103 (ill Study 003-008), 2 (ID SGJdy 003-021), 14 (ID SCudy 003-003), 96 (ill Study 003-028). Abo with 
minor cl~vlliOD, but lillal llDdcr ICriou lllvcne evcall, ii padelll 1104 flOm SCudy 84072. 
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APPENDIX 1.5.2.1.3 (CONl'INtJED) 
LISI' OF PA'J1ENTS wrrB CLINICALLY SIGNMCANT 

INCREASES IN UVEll ENZYMES 

Aae Su Min. Daya Quo *"'' 
iq/day 

Fien11"Uely TamiDala: C.. Under Olber Advene Evm11 But Of 1merac To Tbc HeplloCOxieity Review 

OQ3.0l0 936 .59 M 4.5 406 PT clue to iDcrmcd lllXiely llld alcohol 111e 

wbldl caUled aa inmlle ill liver euzyme 
valuca (SOPT 119). 

003-010 648 .58 F 1.50 PT "'Au• of llCk of efficacy. Al screc:lliD&. 
die palieal'a GOT level Wll cllniCl!ly 
siplftc:antly bip. GOT le'vda mn•ined high 
11111 OD lllldy day .59, C".OT levels woncned to 
262 and SOPT wu elevlled to 88. Duriq die 
mn•inder of die ltUdy, spondlc: bi&b levela of 
tbcse CllZ)'IDCI - observed. The paiiem 
drllllt alcohol "socially .• 

003-010 837 40 M 30 31 PaliCllt !Oil to follow-up . Al baselille Ille 
jWicm bid bordcrllne bi&b iDQaSCS ill liver 
em;ymea (SOPT 72). Al day 31 die SGPT WI& 

169. 

003-010) 908 43 F 1.5 28 Patient bid ber tn=Mnmt imenupled al 4 
weeks, .....,,. •• of cliD!cally 1ipificaa1 
lm:reua ill liver eazyma (SOPT MS). A 
lllOlllb Iller die pideal wu ngh•llm1C!I deer 
the CllZ)'lllC lcvela hid doa •ed llld dlla time 

I lbere wae DO IDcreucs. 

ID lhla c:atc&OIY lllo fall CJCller c:m wirh 1cu drlmldc eazy1Dll clewdoaa: pcimu I 170, 202, 224, 2.55, 
664 (!tom Sllldy 003-010). 

Tbe 2 pllabo piW tenninM!oa C11C1 iDclllde 0111 (pllieal '74, ll1ldy 003-003) willl rnlnjmel eleYllioD 
of SOOT md SOPT ('6 md 64 IU/l., rapccdvely). wblle lbl Giber Cite (pldml 169, lllll'ly 003-023) II 
day 21 of lberlpy hid Albllne phmpb11• Inell of 1.58, I.DH of 408, SOOT qf 118 :md. SOPT of 19.5. 
Tiit: 2 ICllve allllnll P"k"" illclude: (I) Paliclll 142, (Sludy 003-023), I 62-yelr"1lld-femlile Oil auodonc 
t111cilaced llwr C&)'Dll elnllklB (SOOT 20.5, SOPT 369, LDH :256 11111 a!bHno Pbolriblltue 2.52) 11 lut 
Ill • _. day of die 6 Wik llUdy. Tbe •'Ill wen DOnllll 21 cll,ya after ~ "*DCN; (l.l) hdlal 
1163, (Sludy 8.5004), a 36 J•-dd-malo cm llllplOdllne. pru 1 D"d wtda .-ad Wlll.ltill& Oil ell)• 12 oC 
ire• 1 1. OD day 13 Ida SOPT w 265 11111 SOOT 14.5. 'Illa diva w wt0 tn-'ll md lft91a llOr1llallml • 

.. 
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1.0 Material Utilized in Review 

1.1 Material from NDA 

Appendix l.l.l gives the list of specific items reviewed in 
compiling this document. Safety issues were evaluated on the 
basis of the integrated safety summary; selective case report 
forms and narrative summaries. 

Appendix l.l.2 gives the list of the CRFs (case report forms) 
specifically examined by me. Many more patient narratives were 
actually examined. Also examined werd the reviews of the internal 
consultants: StatisticD (Joy Mele), Biopharmaceutics (Safa 
Ibrahim), Pharm'.cology (Steven Sparenborg), Hematology (Dr. Lilia 
Talarico) and Gastroenterology (Dr. John senior). The comments 
and recommendations of the external hematology consultant, Dr. 
Lewis Weintraub of Boston University made during several informal 
discussions, a teleconference and at the PDAC meeting on October 
16, 1995 were also taken into consideration. 

1.2 Material from IND 

The following division files were consulted for this review: (i) 
IND# Organon•s commercial IND for mirtazapine; (ii) IND 

individual investigator sponsored IND for mirtazapine 
(6-azamianserinl ; and (iii) IND # 

2.0 Background 

2.1 :Indication 

There is a large array of specific and effective antidepressant 
drugs currently available: the first-generation medications 
include the MAOis and the TCAs; and the second-generation include 
the.SSRis (fluoxetine, paroxetine, sertraline), venlafaxine, 
nefazodone, bupropion, trazodone, and maprotiline. 

Despite extreme differences in chemical structures, 
pharmacokinetics, and pharmacodynainics, no currently available 
compound has been shown to be clearly superior in efficacy. 
However several ~ubstances have disadvantages which limit their 
clinical usefulness: theee include weight gain, cardiotoxicity, 
dietary restrictions, proconvulaant properties, toxicity in 
overdose, ale.ep disturbance, and anti-cholinergic aide effects 
(dry mouth, double vision, drowsiness, and ataxia) (Hindmarch and 
J. Kerr. Behavioral toxicity of antidepreaaanta with particular 
reference to meclubemide. Psychopharmacology 1992;106:8 49-S 
SS.) • 

Mirtazapine, a tetracyclic: compound, belongs to the piiJerazinc­
azepine group and is not chemically related to the tricyclic 
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antidepressants. It is a centrally acting presynaptic alpha2 
adrenergic antagonist, which in animal studies has been shown to 
increase noradrenergic neurotransmission. Mirtazapine is an 
enantiomeric compound. The (+) enantiomer blocks alpha2 and the 
S-HT2 receptors, and the (-) enantiomer blocks the 5-HT3 
receptor. Through the modulation of this serotonin function via 
interaction with the 5-HT2 and the 5-HT3 receptors it is believed 
that mirtazapine exerts its antidepressant effect. Mirtazapine 
also possesses antihistaminic (ff.) activity, explaining its 
sedative effects, but lacks the basic side chain believed to be 
responsible for the anti-cholinergic side effects. In introducing 
mirtazapine, the sponsor is attempting to find an effective drug 
treatment with minimal side effects. The NDA sponsor requests 
mirtazapine indication for the treatment of depression and with a 
special mention that mirtazapine has been shown to reduce 
anxiety, which is often associated with depressive disorders. 

2.2 Related ZMD• and HnAa 

Organon' s commercial IND for mi:rtazapine is IND # first 
submitted 7/82. There is one investigator sponsored IND, 
by Max Fink. 

2.3 Admini•trativ• Bi•tory 

Regarding IND .. . a depre:ssion study, there is scanty 
information in the division file. The IND was submitted at 5/79 
under the drug name Org 3770 and generic name 6-azamianserin. It 
was inactivated by the sponsor on 6/82. 

IND# Organon's commercial IND for mirtazapine as an 
antidepressant, was reviewed on 7/22/82. The IND was originally 
placed on clinical hold because it lacked a protocol, and more 
studies on dogs were requested to study prostatic atrophy seen in 
the animals. At time of submission two small clinical studies had 
been performed in Germany at low doses (O.Smg), where there was 
lowering of BP. 

A number of serioue adverse events were reported to the IND: 
pancytopenia, neutropenia, agranulocytoeie, and tbrombocytopenia. 
Due to the hematologic adverse events weekly WBC monitoring was 
instituted in the IND studies. 

The original NDA wae submitted on 4/29/94. Thia subniasion was 
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withdrawn by the sponsor on 6/27/94 after the FDA informed 
Organon that the submission lacked certain critical clinical 
data, in particular case report forms from overseas studies. 
Subsequently, a pre-NDA meeting was held on 7/22/94 to discuss 
these concerns. The NDA was re-submitted on Jan. 30, 1995. 

2.4 Direction• for u•e 

In the proposed labeling, the only specified contraindication is 
hypersensitivity to the drug or its components 

There are two warnings in the proposed labeling: (i) 
Agranulocytosis: In premarketing clinical trials, three (one with 
Sjogren's Syndrome) out of 2,796 patients treated with 
mirtazapine tablets developed severe neutropenia (ANC < 1,500), 
two of which developed clinical agranulocytosis. In all cases, 
the pntients recovered after the drug was stopped. If a patient 
develops a sore throaL, fever, stomatitis or other signs of 
infection, along with a low WBC count, treatment should be 
disccntinued and the patient closely monitored. The sponsor is 
not proposing routine blood counts. (ii)MAO Inhibitors: since 
theru are no human data to establish the safety of combining an 
MAOI with mirtazapine, it is recommended that mirtazapine not be 
used in combination with an MAOI, or within 14 days of initiating 
er discontinuing therapy with an MAOI. 

The sponsor's proposed labeling includes precautions regarding 
the following: somnolence, dizziness, increased appetite/weight 
gain, cholesterol/triglycerides, transaminase elevations, 
activation of mania/hypomania, seizures, suicide, and overdose. 

The sponsor's labeling also provides the following 
recommendations: 

Pregnancy: The drug is classified as pregnancy Category B and it 
should be used during pregnancy only if clearly needed. 

T&ratog91lic Bffect•: There are no adequate and well controlled 
studies in pregnant women. 

Hur•ing Mother•: It is not known whether mirtazapine is secreted 
in human milk; caution should be exercised when mirtazapine is 
administered to nursing women. 

Pediatric U•e: Safety and effectiveness in children have not been 
established. 

Geriatric U•e: PhaX111&cokinetic studies revealed a decreased 
clearance in the elderly, especially elderly females. care should 
be exercised in titration to higher doses. 

Drug interaction.: The proposed labeling indicates that there has 
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been evaluation of the potential for interaction of some drugs 
with mirtazapine: (i)Alcohol and Diazepam: The impairment of 
mental and motor skills produced by mirtazapine have been shown 
to be additive with those produced by alcohol and diazepam. 
Accordingly, patients should be advis~d to avoid alcohol, 
diazepam, and other similar drugs while taking mirtazapine. 
(ii)Drugs Affecting Hepatic Metabolism: The metabolism and 
pharmacokinetics of mirtazapine may be affected r.y the induction 
or inhibition of drug metabolizing enzymes. (iii) Drugs 
Metabolized by Cytochrome P450 IID6: Concomitant use of 
mirtazapine with drugs metabolized by cytochrome P450 IID6 has 
not been formally studied. Therefore, co-administration of 
mirtazapine, with other drugs that are metabolized by this 
isoenzyme, including certain antidepressants (e.g., 
nortriptyline, amitriptyline, deeipramine and fluoxetine), 
phenothiazines (e.g., thioridazine) and Type lC antiarrhythmics 
(e.g., propatenone, flecainide and encainide), or that inhibit 
this enzyme (e.g., quinidine), should be considered with care. 
(iv)Drugs Bound to Plasma Protein: Because mirtazapine is 
non-specifically bound to plasma proteins (85%), care should be 
exercised when Mirtazapine, is co-administered to a patient who 
may be receiving another drug which is highly protein bound. 

Do•age and Admini•tration: The recommended initial dosage is 15 
mg daily preferably administered at night. Patients not 
responding to the initial dosage may be ~itrated as needed to a 
maximum of 45 mg/day. Mirtazapine has an elimination half-life of 
approximately 20-40 hours, hence any dose escalation should not 
occur in intervals of less than two weeks. 

2.5 Por•iSD Marketing 

Mirtazapine has been marketed in the Netherlands since Sept. 30, 
1994 and has received registration approval in Finland, Austria 
and Peru. It also has received provisional approval by the CPMP. 

3.0 Chemi•try 

The chemistry of mirtazapine has been reviewed separately. There 
are no outstanding chemistry issues of clinical relevance. 

4.0 Az11m•l Pharmacology 

The animal pharmacology is reviewed separately and only a brief 
summary is presented here. 

Nonclinical pharmacology studies show that mirtazapine has 
mo-)rately weak antagonist properties at central and peripheral 
aiadrenoreceptors (hence, it caused orthostatic hypotenaionl. It 
a so possesses a,, 5HT2 , and 5HT3 antagonistic activity leading to 
its putative antidepressant and antianxiety activities. 
Mirtazapine also interacts with Hi (histamine} receptors, hence 
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its antihistaminic property of somnolence. It is devoid of 
anticholinergic activity. 

Acute Toxicity: Oral LD50 in male Swiss mice was 830 mg/kg (760-
940) after 24 hours and 810 mg/kg (720-1010) after 7 days. In 
females the oral LD~0 was 720 mg/kg (620-850) after both 24 hours 
and 7 days. In male and female Wistar rats the oral L050 was 490 
mg/kg (427-524) after 24 hours and 320 mg/kg (240-430) after 7 
days. The acute toxicity of mirtazapine and its enantiomers were 
comparable. Signs of acute toxicity included motor 
incoordination, reduced activity, ptosis, twitches, abnormally 
slow respiration, and piloerection. These symptoms reached their 
peak within two hours and gradually disappeared during the same 
day. Gro~e anatomy revealed no morphological changes. 

In multidose toxicity studies for 13 weeks in Wistar rats at 10 
mg/kg there were no findings, but at 40 and 120 mgikg mirtazapine 
induced transient clinical signs of weight loss, increases in 
th~,'?: Cid (!'!al~s anlyl and adrenal gland ( femc.les only) weights, 
and mild renal and hepatic tissue changes. All findings reverst!d 
during a four week observation period. In Beagle dogs there we1·e 
increased liver weights and behavioral changes at 20 mg/kg, and 
at 80 rog/kg slight body weight loss in males, decreased RBC 
parameters, decreased testicular weight associated with reduced 
spermatogenesis and decreased epididymal weights and spermatozoal 
contents. A significant decrease in prostatic weight in all drug­
treated animals and one control male was obse~-ved. 

Chronic toxicity: One year studies in Sprague Dawley rats with 
daily doses of 2.5, 20, and 120 mg/kg and Beagle dogs with 2.5, 
15, and 80 mg/kg had no additional toxicity findings. 

Carcinogenicity: In an 18 month study in mice at 2, 20, and 200 
mg/kg/day, the incidence of masses/nodules in the livers of mid­
to high-dose males was notably higher compared to the low dose 
and control groups. Microscopic analysis of liver showed a 
significant increase in hepatocellular neoplasm in males at high 
doses (these were benign adenomas). In rats given 2, 20, and 60 
mg/kg, benign or malignant neoplasms occurred in various organs, 
most notably in the pituitary glands, mammary glands, adrenal 
glands, skin, thyroid, and liver. Only the thyroid follicular 
cell neoplasm incidence was statistically significantly higher in 
the high dose males. 

Mutagenicity: Mirtazapine did not demonstrate mutagenic potential 
in any of the four in vit~o tests (the Ames, the sister Chromatid 
test, unscheduled DNA synthesis in Hela SJ cells, and gene 
mutation test in Chinese hamster) or in one in vivo test 
(Micronucleus test) • 

Impairment of fertility: No adverse effe~ts on mating behavior 
and pregnancy were observed in male rats given 100 mg/kg for twc 
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weeks prior to and during the mating period, and female rats 
treated with 100 mg/kg for 7 days prior to, during the mating 
period, and up to day 6 of pregnancy. In a separate study male 
rats received 2.s, 15, and 100 mg/kg for nine weeks prior to and 
during mating; female rats received the same doses for lf days 
prior to, during, and up to day 7 of pregnancy or through 
pregnancy and lactation. Males and females in same dose groups 
were mated. General condition, mating performance, and fertility 
were not adversely affected, and no increased embryotoxic or 
teratogenic effects were observed in mirtazapine treated animals. 
In the high dose group, increased neonatal mortality within 24 
hours post partum and depressed paternal body weight were 
observed. Subsequent development of the Fl generation was not 
adversely affected. 

The potential embryotoxicity was tested in rats and rabbits with 
doses of 100 mg/kg during organogenesis, or 2.5, 15, and 100 
mg/kg from day 6 to 17 in pregnant rats, and there was no 
induction of any teratogenicity. At the highest doses, depressed 
maternal body ~'ights, food consumption, and fetal weight as well 
as significantly increased gestation length and increased post­
implantation loss were observed. There were no adverse effects in 
the Fl generation. In the rabbit study no maternal toxicity or 
embryonic effects were found. 

Peri- and post-natal study: In treatments from day 17 of 
pregnancy through day 28 of lactation in rats with doses of 100 
mg/kg there was in~reased neonatal mortality within 24 hours and 
significantly decreased body weight of the Fl. No adverse effects 
on the estrous cycle pattern, mating and pregnancy performance, 
pre- and post-implantation loss or physical and behavioral 
development of the Fl generation were observed in any dose group. 

Mirtazapine is transferrable via the placenta and milk (in small 
quantities) in rats. 

s.o Description of clinical data sOUJ:ces 

5.1 Primary development progr-

5.l.1 Study type &lld Desigu/Patient lnwaeration 

All but one (Non-US Study f86017) of the studies in the 
development program were completed well before the time of the 
original submission (4/94) of this :NDA. At the time of 
resubmission (1/95), the enrollmen~ and treatment phase of study 
(f86017) was completed but the data were not analyzed, hence 
study f86017 i• not part of the integrated safety database. The 
primary data reviewed and presented here come from etudies 
completed before 12/93 that will have no additional information 
fo:i:thcoming. 
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Since the resubmission of the NDA (l/SS), 5 more studies (#s 
El490, El527, E1546, 22506, and 22507) were initiated. A 120 Day 
Safety Update Report, submitted by the sponsor on 7/28/95, deals 
with the s new studies, Study #86017 and the marketins of the 
drug in Netherlands. All sorious adverse events pertaining to 
these studies have been reported and er~ included in my review, 
with clear identification and separation from the integrated 
database. 

A brief summary of the expoxure data for the 6 non-integrated 
database studies and the postmarketing data (surveillance report 
received 9/13/95) follows: 

1. E1490 (completed) is a double-blind, placebo-controlled, 
19-day study with 6 patients enrolled in the Org 3770 arm 
and 2 in the placebo; 

2. E1527 is a double-blind, active-controlled, 6-w~ek and 6-
month extenoion study with 60 patie~ts planned for 
enrollment in the Org 3770 and fluoxetine groups (by the 
date of this reported, 29 randomly enrolled); 

3. E1546 (completed) is a 3-way-crossover (Org 3770, 
mianserin and placebo) study, 15-days for each arm and 18 
patients; 

4. 22506 is a double-blind, active-controlled, 6-week and 
12-month extension study with 15 patients planned for 
enrollment in intravenously administered Org 3770 and 
clomipramine groups (by the date of this reported, 11 
randomly enrolled); 

5. 22507 is a double-blind, active-controlled, 6-week and 6-
~onth extension study with 15 patientu planned for 
eLrollment in intravenously administered Org 3770 and 
maprotiline groups (by the date of this reported, 9 randomly 
enrolled); 

6. 86017 (completed) is a double-blind, active-controlled, 
6-week study with 53 and 54 patients enrolled in the Org 
3770 and imipramine groups, respectively. 

Estimated niirtazapine exposure (patients receiving at least one 
dose of org 3770) in the 6 non-integrated database studies is 98 
patients. 

The Spontaneous Reporting System of the Poatmarketinp, 
Surveillance Data in the Netherlands, from~he time of 
introduction in·i:o the market (Sept. 94 l until August 95 was 
eubmitted on 9/13/95. AB reported by the sponsor, the extent of 
use during this period, estimated by aalea figures and expressed 
:.n Defined Daily Doses (DDD) of 30 fllfi/day, reaches 393, 165 DDI>a 
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(or, 1077 p~tient-yearsl. There were 23 adverse events reported; 
none were classified serious, but three were overdoses (to be 
discussed in sect~on 8.5.lO). 

Appendix s.1.1 lists the table summary of all studies with a 
brief description of each. Tables s.1.1.1 (Phase Il and s.1.1.2 
(Phase II-III) enumerate the participants in the various phases 
of the sponsor's development program for mirtazapine. 

TABLE 5.J.J.J 
SUMMARY OF ALL STUDIES 

PHASE I (CLINICAL PHARMACOLOGY STUDIES) 

°'13770 Placebo Amitriptylille Diucpun 

Single Dose 

U.S. Study 20 0 0 0 

Non·U.S. 1.56 S4 12 12 
Studies 

Total 176 S4 12 12 

Multiple Dose 

U.S. Studies 70 0 0 0 

Non·U.S. 104 33 0 0 
Studies 

Total 174 33 0 0 

Sub-Total 3.50 17 12 12 



°" ~ 3770 

Sbon·Tam c-allod Sludics 

Flud na.. 160 4l 
Tolll 

flailllc Dole 1211 452 
T .... 

Sllorl-Tam 1371 494 
C L ~led 
TDlll 

Lons· Tam c-olled Sludlc1' 

U.S. Sllldla' 

S•lldlen 127 0 

Non- 94 66 
Switdlcn 

NoD-1.J.S. 55 46 
All Noft. 

Swilclwtl 

Laec·Tam 127 0 
c:-lled 
TOlll' 

~Sludia 

Sbon·Tam 294 
u-..d 

Lona· Tam 737 
U.-!led 

Tolll 1031 

C I ailed ...S 2536 494 
u. L lied 
TDlll 

>•••' .. llO 70 
5ludia 

a.....Tolll' 2716 J64 

TABLE 5.1.1.2 
SUMMARY OF ALL 

PHASE 2 AND l STUDIES 

Alllirlp- a..i. Dlue-
Doupin lyllnc ..... .... 

607 17 41 IO 

607 17 47 IO 

$9 0 

16 0 

0 I 

59 0 0 0 

666 17 47 IO 

0 0 50 0 

666 17 97 IO 

MlpcDo T-.. ... .... 

12 149 

12 149 

0 

12 149 

0 0 

12 109 

Lona-term ltlldia wen extlllliaas of abort-term ll'Mlia No - ped"'lll m cmoUed in tbc loaa· 
tmmpbuc. 

8ued on U.S. p1-bo CCllllOlled Studita 003.ocM, OOl-G05 (20 Ors 3770 ud 9 plrebo pllieall). 
ateaalons or ahon.-m Studita 003-G02 ud OOJ.«13) a llCCiw llld pl•~ lb a omanlled &udia 003· °"· 003-026, 003-427, uc1 oo3-C121 cmw1aaa ofabart..flllll 51uc1i. 003-420. a:u, m l1ld 024 
nspoetiftll•). All four lludla llled llllitriptyliDI a Ibo .:dw cmllol. 
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Swi1c:he11 arc patients who switc:hed lreatment in the long-term phue after a one-week washo111 period 
(placebo IO Org 3770 - 77 patients, 1111itriptyline to Org 3770 - SO patients, and Org 3770 to 
amittiptyline - S9 patients). Non-switchers are patients who c:onlinucd in the long-term IDldics under 
the same trcaancnt P"OllP· 

Only switc:J:crs arc inclwltd in the total for long-term controlled stlldics, htt111sc they were exposed ro a 
dilfere1't creatmcnt group than they were exposed IO in the lbon-term pbuc . 

The total docs not include 84 patients from oqoiq non-U.S. 86017 study wilh Org 3770 and 
imipnminc. In addition, 2 patients who received COlllpusionatc use Org 3770 (in a non-U.S. progrmn) 
Ire not ioc:ludcd in the total. 

A brief overview of the number of subjects receiving any 
treatment in Phase II-IlI clinical trials worldwide is as 
follows: 

Drug # of Patients Patient Years of Exposure* 

N* Pt. Yrs. 
Mirtazapine 2796 2425 671.7 
Placebo 605 494 71.4 
Amitriptyline 666 615 158.S 
All Active 
Controls** 1161 977 195.2 
0 1be N for patient years ~f expos= is less than the ac111al nwnber exposed, beClllSC no exposure data was 
available for the remainder. 1:,c patient year is the duration of cxposurc equivalent to 011C puient taking the drllg 
for one year, or 2 patients taking the drug for six months. 

•• Amitripty!h1e was the primary active control llSed, others included; ll'IZOdone, clomipramine, diazepam, 
Joxepin, and maprotili.'le. 

The mirtazapine NDA integrated safety summary was the main 
resource used to i·eview the safecy of this drug. The integrated 
summary of safety database includes data from all clinical 
pharmacology, efficacy, and sufety studies conducted worldwide. A 
total of 350 patients exposed to mirtazapine provided data for 
the integrat~d Phase I safety database and 2796 patienta exposed 
to mirtaza:ine provided data for the integrated Phase II-III 
safety database. While 2716 patients provided data for the 
integr~ted Phase II-III database (as reflected in Table 5.1.lB), 
80 patients from study 84008 were treated with enantiome~s of 
mirtazapine and are not included in this table (any adverse 
events among these 80 patien:s are considered) . There are an 
additional 84 subject in an ongoing European study; these 84 are 
not part of the review and do not comprise any part of the 
numbers given above (any serious adverse events among these 84 
patienta are considered) • The sponeor will continue •ending 
reports of serious adverse drug events from the ongoing study, as 
required. 

S.1.2 Dmaographica 
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Appendix 5.1.2.l represents the demographic information of the US 
studies in the integrated Phase II-III safety data set. The 
mirtazapine treated subjects were predominantly white (> 94%) ; 
41\ were male and 59% female, with an average age of 
approximately 43 (range 18-88) . The demographics for the placebo 
and the active groups are similar to the mirtazapine group. 
Appendix 5.1.2.2 gives a pooled dataset (US and Non-US). Table 
5.1.2.l represents the pooled data for the distribution of 
elderly patients (~65 years of age) : 

Table 5.1.2.1 

Remeron PllCCbo Amit Clomip Diaz Maprot Tnzod 

Females 133 20 67 8 5 6 10 

Males 51 9 13 0 0 0 3 

Total 190 29 80 8 5 6 13 

5.1.3 Extent of Bxpoaure (doae/duration) 

Table 5.1.3.l represents the pooled data for duration of exposure 
to mirtazapine alone, by modal dose for all studies (US and Non­
US) . 

TABLE 5.1.3.1 
DURATION OF EXPOSURE 8\' MODAL DOSE: 
ALL l'..S. lllld NON-U.S. Sl1JDIES (PHASE n-nn 

Duration of Exposure 

Modal Days Weeks Yem 
Dose 
(mg) I 2·7 14 4-8 8-16 16· 28-52 1-2 >2 Toul 

1.8 (%) 

Or& 3770 

s 1.5 20 38 46 91 10 11 14 5 0 235 
(9. 7) 

9. 19 4 52 97 174 2S 38 14 12 1 417 
(17 .2) 

20. 45 0 23 166 56S 84 110 99 100 8 USS 
(47 .7) 

> 4.5 0 0 38 376 40 39 68 55 1 617 
(2S.S) 

-
Total 2A 113 347 1206 159 198 195 172 10 2424 
(!') (I) (4.7) (14) (49.8) (6.6) (8.2) (8.0) (7.l) (0.4) 
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Appendix 5.1.3.l represents the same pooled data as Table 
5.1.3.l, for duration of exposure by modal dose for all studies 
(US and Non-US), hut it includes all active controls as well. A 
total of 2424 patients exposed to mirtazapine are included in 
this analysis; due to absence of data on the remaining patients 
(all coming from Non-US studi.!s) they ;:.re not included in this 
data set. Almost all the studies were dose escalation studies and 
the majority were 6 week studies followed by possible extensions 
of treatment. The largest number of patients received between 20-
45 mg of mirtazapine, for 4-8 weeks. In terms of the proposect 
daily dose of 15 111g or 30 mg, an overwhelming majority (> 90't,) in 
the dataset recei·~ed modal dosages > 7. 5 mg, and approximately 
48\ received modal daily dosages in excess of 20-45 mg. These 
parameters are true for the mean dose exposure as well. 

Appendix 5.l.3.2 represents the non-pooled data for duration of 
exposure in patient years for the different study types (US and 
Non-US). For all patients for whom data exists (N•2425) the 
exposure in patient years for mirtazapine is 671.7. Appendices 
5.1.3.3 and 5.1.3.4 &how the pooled data for mean and maximum 
dose exposure, respectively. The difference in the two Na given 
(in the text, the tables and the appendices) N•2425 for exposure 
in patient years and N•2424 for exposure by dose, is due to the 
availability of data on duration of exposure in one patient but 
not dose amount. 

5.2 Seconclary Source• 

5.2.l Other Studie• and Com.p•••ionate U•e 

One patient received humanitarian treatment in U.S. Study 003-
500, after participating in 003-002, and its extension 003-004. 
Two patients were exposed in a non-u.s. compassionate u~e program 
in the U.K. and their data are not included. Aside from the 
ongoing European study, there are no published reports or other 
data that are not included in the integrated summary (this was 
confirmed by sponsor in a telephone conversation on 4/20/95) . 

5.2.2 PoatmarketiAg experience 

Mirtazapine has been marke~~d in the Netherlands since Sept. 30, 
1994. On 9/13/95 the company dubmitted the •Postmarketing 
Surveillance Data From Spontaneous Reporting System." There were 
11 Spontaneous Repcrts with 23 adverse events (none were serious) 
in this submission, and additionally there were 3 overdose cases. 
Exposure data is covered in section 5.1.1. Specific cases, such 
as overdoses or other adverse events are ~iscuased in the 
appropriate sections. 

5.2.J Literature 

As part of the NDA, the sponsor has furnished an exhaustive 
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bibliography as reference. This was consultee in the preparation 
of the review. 

6.0 Summary of Human Pha%macokinatica 

The following is a brief summary of the pharmacokinetics of 
orally administered mirtazapine. 

With single or multiple doses of mirtazapine bioavailability is 
approximately 50%. The presence or absence of food in the stomach 
has no effect on the rate or extent of absorption. Peak plasma 
concentrations are reached at about 2 hours after dosing, and 
plasma levels are linear over a dose range of 30 to 80 mg. The 
time to peak plasma concentration is independent of dose. The 
half-life of elimination of mirtazapine is approximately 20-40 
hours, with females of all-ages exhibiting significantly longer 
elimination half-lives than males (see Table 6.l}. These 
differences result in higher area-under-the-curve (AUC} for 
females compared to males. Elderly subjects had a significantly 
larger AUC than younger subjects. 

TABLE 6.l 
t. (mean :t SD)• 

Group Sinqle Dose Multiple Dose 

Adult male 21.7 ± 4.2 22.1 .:: 3.7 
N-=9 

Adult female 37.7 ± 13.3 35.4 ± 13.7 
N•9 

El::!er1.y male 32.2 ± 15.4 31.l ± 15.l 
N•B 

Elderly female 40.6 ± J.2. 8 39.0 ± 1.0.8 
N•'B 

• expressed in hours. 

The eliminati<>n half-life of mirtazapine was increased 'o' in 
hepatically impaired subjects as compared to patients with normal 
hepatic function; this effect on elimination resulted in a ~7% 
increat.e in AUC and a 33% decrease in clearance. 

Mirtazapine is an enantiomeric compound. The (-) enantiomer has 
an elimination half-life that :!.s approximately twice as long and 
~chieves plasma levels that are three times as high as that of 
the ( +} enantio1ner. The question arises as to which enantiomer 
providee more p1·ominent activity in vivo? 

Mirtazapine is extensively metabolized via the P450 enzyme 
pathway and its major pathways of biotranaformation are 
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demetbylation ancl oxidation followed by conjugation. From in 
yitr9 studies, it was determined that mirtazapine is a substrate 
of four enzymes: CYP1A2, CYP2C9, CYP2D6 and CYP3A. From th~ae 
preliminary studies it is not possible to determine the principal 
pathway (between CYP2D6 and CYP1A2). An analysis of the data by 
Dr. Ibrahim suggests that poor metabolizers of CYP2D6 will 
probably not experience accumulation of the parent compound. 
There are no inhibition studies on record, but data shown by the 
sponsor at the PDAC meeting on Oct. 16, 1995 indicates there is 
no strong inhibition of the enzymes by Remeron. 

The demethyl metabolite is pharmacologically active and appears 
to have the same pharmacokinetic profile as the parent compound. 
The metabolites are eliminated via urine (75tl and feces (15t); 
approximately 90t of thia elimination occurs within the first 72-
96 hours. Renal impairment may result in significantly highe~ 
plasma levels. 

Mirtazapine is approximately 85\ bound to plasma proteins over a 
concentration range of 10 to 1000 ng/mL. Binding appears to be 
both nonspecific and reversible. No displacement studies have 
been done. 

The sponsor performed one US study to explore the interaction of 
mirtazapine with food: 

Study # 003-012 was an open-label, randomized, single dose, 2-way 
cross-over mirtazapine and food interaction study. The study was 
designed to compare the bioavailibility of Org ::1770 (15 mg) in 
fasting and fed states in 20 healthy volunteers. C , tlMX and AUC 
were not significantly different in the fasting and"fed states. 
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7.0 Bfficacy Finding• 

7.1 overview of Studi•• Pertinent to Bfficacy 

The mirtazapine NDA comprises of 47 Phase 2 and 3 clinical 
trials, of which 44 were intended for the most part to explore 
t.be antidepressant efficacy and 3 for antianxiety efficacy. Table 
7.1.1 presents the 32 controlled trials from the 44 studies 
exploring the antidepressant efficacy of Org 3770: 

Table 7.1.1 
Cmitrolled Bfficacy Trial•* 

Scudy Dalp USSNdiea 

P1lccbo 11111 Active-Comrolled s 
Shon-term 

Placebo-Conlrolled 3 
Shon-term 

Active-C.omrolled 0 
Shon-tam 

Placebo llld Active-Comrolled 4 
Long-term 

PllCCbo-O>nttolled 2 
Long-tam 

Active-Controlled 0 
Long-term 

* lllcludes illi•illed llld compll:led ltlldics only • 

Non·US Studies 

1 

s 

9 

0 

0 

3 

The 12 studies not listed in table 7.1.l were short or long term 
open label studies. 

Reviews of the studies considered crucial to determine the 
efficacy of the drug are presented below. These ll include 9 
short term placebo-controlled studies, one fixed dose study, and 
a study analyzing the efficacy of the individual enantiomers of 
mirtazapine. 

The long term studies are not presented in the reviP.w, because 
they were either (i)not properly designed: they were extensions 
of short term studies where clinical judgment was used in the 
selection process and no true randomization occurred; (ii)not 
placebo controlled; (iii)too small in sample size; or 
(iv)uncoi>~rolled. 

There were 3 fixed dose studies perfoJ:med by the aponsor to 
analyze·the dose-response relationship of mirtazapine. Of these , ... 
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only one (#003-008; review follows) was placebo controlled and 
had a large enough sample size for proper consideration; 85002 
was not placebo controlled and 84050 was prematurely terminated 
(due to the investigator's untimely death). 

In preparation of the efficacy review frequent consultations were 
held with Joy Mele, M.S. (Mathematical Statistician) of the 
Biometrics division to allow for a full coverage of the issues 
and to avoid duplication. Ms. Mele'& review was consulted as 
well. An example of the varied approaches of the clinical and 
s~atistical reviews is in the presentations of the premature 
termi;•Ations. The sponsor provided tables for reasons of 
premat~re terminations that are divided into multiple categories 
(e.g. lack of efficacy, lack ~f efficacy/adverse event, drug 
related adverse event, non-drug related, patient improvement) • In 
her summary, Ms. Mele combined patients reporting lack of 
efficacy as a reason for dropout, while I combined patients 
~eporting adverse events as a reason for dropout. Also, it should 
be noted that my review contains the appendices as provided by 
the sponsor, while Ms. Mele analyzed the data herself. The minor 
differences seen, in particular regarding the LOCF at endpoint 
are due to the company's usage of a window period (as requested 
by me) for an observation to be included in the analysis, while 
Ms. Mele analyzed all available data points. 

7.2 Swamary of Studiea Pertinent to Efficacy 

7.2.l Study 003·002, Duration (Feb. '84- April '85) 

7.2.l.l Xnveatigator and LocatiOZl 

The principle investigator was James L. Claghorn, M.D. of 
Clin~cal Research Associates in Houston, Texas. 

7.2.1.2 Study Plan 

Objective 

The objective of this study was to assess the safety and efficacy 
of Org 3770 and placebo in the treatment of depression. 

Population 

Inclusion Criteria: 

·A diagnosis of Major Depressive Disorder (DSM III criteria) • 
·Score on the HAM D-17 of at leaat 18 on de.y O. 
·Ages between 18 and 65 years old (females either surgically 
sterile or postmenopausal) • · 
·Good physical health and no significant medical history and 
abnornu:.l laboratory values. 
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-In-patients for four weeks. 

Exclusion Criteria: 

-A history of a primary diagnosis of 
• schizophrenia or other psychosis. 
• anxiety disorder 
• adjustment disorder 
• dysthymic or cyclothymic disorder 
• atypical depressive disorder. 
• known suicidal tendency. 

-Heavy smokers (15 cigarettes or equivalent per day) or users of 
alcohol during the study. 
-Treatment with ECT within 3 months of day o. 
-Patients en neuroleptics, MAO inhibitors, other anti-
depressants, stimulants, appetite suppressors or other 
psychotropic drugs within seven days of day O. 
-Concomitant therapy with any CNS active drug, except for a night 
time sedative (l gram of chloral hydrate for night-time 
sedation) . 

Planned Study Conduct/Dosing Plan 

This was a six week, double-blind, placebo controlled study, with 
random allo.::ation of 45 patients to each of the two treatment 
groups (Org 4419 or placebo). Patients were drug free for the 7 
days prior to the initiation of the study. 

The dose range was 5-35 mg/day. During the first week of 
treatment the dose was fixed at 10 mg/day, thereafter titration 
was aL the investigator's discretion. The dose was administered 
in the evening. 

Efficacy/Safety Assessments 

The assessments of efficacy were done weekly as follows: 
Hamilton Psychiatric Rating Scale for Depression (HAM-D 21), 
Montgomery-Aaberg Depression Rating Scale (MADRS) and 
Clinical Global Impression (CGI) at days O, 7, 21, 35 and 
42. 

Safety assessments and the days on which the assessments were 
done were as follows: 

Laboratory (chemistry, hematology and urinalysis) and ECG: 
Screening, days 21 and 42; Vital Signs: Daya O, 7, 14, 21, 
28, 35 and 42; and Physical Exam (PE): Days 0 and 42. 

Analysis Plan 

The sponsor designated a set of efficacy parameters a priori for 
the analysis plan: CGI, MADRS and HAM-D. To compare the drug and 

~· 
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placebo a Student-test (or an appropriate non-parametric 
equivalent) was to be used. The level of significance for the 
resulting two-sided tests was to be alpha•0.05. 

In addition to rating scales, the patient dropout rates at each 
week were to be investigated. The acceptability for inclusion in 
the efficacy analysis of a patient with major protocol violations 
was to be determined on an individual basis. To protect against 
the introduction of bias, these decisions were to be made before 
breaking the blind, whenever :possible. 

The analysis plan in the protocol for this study wao followed by 
the sponsor, but this division requested a different format: mean 
~hange analysis of the intent to treat group using both the 
observed case analysis and the last observation carried forward. 
The results presented in this synopsis present pair-wise 
comparisons (using the Wilcoxon Rank Sum Test and a one-way 
analysis of variance) of the active treatments against placebo. 

7.2.l.3 Study Conduct/Outcome 

Patient Disposition 

The number and percentage of patients who completed the study are 
shown in Table 7.2.l.3.l. The number and percentage of patients 
who discontinued prematurely are shown in Table 7.2.i.3.2. There 
were increased number of dropouts in the placebo group (40\) due 
to lack of efficacy as compared to Org 3770 (18\) . 

•• , .... 
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TABLE 7.1.1.3.1 
U.S. STUDY OOJ.OOl 

PATIENT COMPLETION Rl•TES 

~ol..._C 1l 1l1Wllt" 

T- TOlll Palilaa 
i..+Tnll I 2 3 

Graup It I I SUl!lle 
Nllllllla" .... ..... ..... 

N " N " N " 
~mo 45 44 42 95 42 95 37 114 

......... 45 44 41 95 37 14 34 77 

,,..,.. ...... wm.s ua,am me!arioa tad llld - or- tlllcll.y ·- 11 
la:luda p11ia11a lla'rilW cllicacy dlla widlia 3 daya ot lbe KW1!ec! viail • 

TABLE 7.2.1.3.2 
U.S. STUDY 003-002 

4 5 ...... ..... 
N " N " 
36 12 33 75 

31 73 22 50 

6 

...,_ 
N 11 

26 " 
19 43 

NUMBER AND PERCENT OF PATIENTS DISCONTINUING TREATMENT BY 
REASON AND \\'EEK 

Wool: I Woal Weck 3 Woolt 4 Woet5 Wo.t6 
It..- for 
TcnniulioD Oq Oq Oq Oq Ors Oq 

3770 .... 3770 Plac mo PIK mo .... mo .... mo .... 
N(!5) NU'> N(I) N(!5) N(I) NCI) N(I) N(!5) N(I) N(I) NCI) NII> 

Lick of Ell!clcy 1/44 2141 3131 4139 10/34 41.JS 2122 
(1.3) (4.9) (7.9) (10.J) (19.4) (11.4) (9.1) 

Advenc Ev1111 l/45 1/44 2143 1/40 1131 1134 1/34 
(1.1) (1.3) (4.7) (1.5) (1.6) (5.9) (1.9) 

1-+l'ollow-Up 1/45 2144 1/43 1/41 1135 
(1.2) (4.5) (2.3) (2.4) (1.9) 

l'lliel!a wbo '•ilC"""• -· la ............ dlall ............... lul lftlclo:y Yilia occumd la .. ~ ....... 
N(!5) ii ....... oa 11111111.._ lftk:lcy dlla 11L 
!5 ii ....-ae of all peliala la a - paup wbo did DOI djw t •M la IA llllilr illuYll. 

Demographic Characteristics 

Appendix 7.2.l.3.l presents the demographic characteristics of 
the patients enrolled. There were more females enrolled in the 
org 3770 arm (55t to ~lacebo's 48t), but there was not a large 
difference in the groups with rea~ect to mean age. 

Baseline Severity of Illness 

Appendix 7.2.1.3.2 present• the Baseline Severity of Illneaa. 
There waa no atatiatically aignificant difference in the HAM-D 21 
and the CGI, but the placebo group had • atatistically 
~-.. 
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significantly higher MADRS score. 

Dosing Information 

Appendix 7.2.1.3.3 presents the Dosing Information for the study. 
The mean dose at week 1 was 9.7 mg/day, then successively 
increased to 20.7 mg/day at week 6. 

Concom_'I. ::ant Medicatfons 

33 (3lt) of Org 3770 and 42t of placebo patients received 
concomitant medications including: chloral hydrate, decongestants 
and a."lalgesics. 

Efficacy Results 

For this review, efficacy was analyzed for the HAM D-21 Item 
scale, the HAM D Item #1 (mood), the MADRS and the CGI. These 
results are presented in Appendices 7.2.1.3.4-8. For each of the 
four parameters, the observed case analysis is preb~nted for each 
visit, and the last observation carried forward analysis for the 
same parameter is presented for endpoint. 

Org 3770 was statistically significantly more effective than 
placebo in relieving the symptoms of depression on all four 
measures of efficacy in weeks 1 through 4 for the observed cases 
(QC) and for all timepoints and at endpoint for the LOCF 
(although only endpoint shown in the table) . For the observed 
cases in weeks 5 and 6, Org 3770 was not statistically 
significantly more effective than placebo in relieving the 
symptoms of depression. 

Conclusion 

This study demonstrates the efficacy of mirtazapine in the 
treatment of major depression. Org 3770 was statistically 
significantly more effective than placebo in relieving the 
symptoms ~f depression when evaluating the LOCF of the above 
mentioned parameters. Although no statistical significance is 
noted at weeks 5 and 6 for the OC, the mirtazapine patients 
continue to show greater mean decreases in the total scores of 
the efficacy variables than the placebo patients. An explanation 
for the differences between the OC and LOCF at weeks S and 6 is 
the large number of dropouts for lack of efficacy between the 
placebo group (40t) and the mirtazapine group (18t). 

7.2.2 Study 003-003, Duration (June '84- Dec. '85) 

7.2.2.1 IDveatigator &Dd LoaatiOD· 

The principle investigator was John P. Feighner, M.D. of Feighner 
. t• 
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Research Institute Encinitas, CA. 

7.2.2.2 Study Plaii 

S&111e Q!I Study ooa-002. 

?.2.2.l Study Conduct/OUtaama 

Patient Disposition 

The number and percentage of patients who completed the study are 
shown in Table 7.2.2.3.l. The number and percentage of patients 
who discontinued prematurely are shown in Table 7.2.2.3.2. 

... 

TABJ..E 7.2.2.3.J 
U.S. S11JDY 003-003 

PATIENT CO~IPLETION RATES 

Nwnbcr or Patients Completing Weck" 

Treatment Total Patients 
l.ateDMo-

Treat I 2 3 4 s 
Group llandoinizcd Sample 

Number' 
Patients Patients Patients Patienll Patients 

N % N % N % N % N % 

Org 3770 4S 45 44 91 36 10 34 76 3S 71 31 69 

Placebo 45 45 44 91 42 93 37 12 35 71 30 67 
ru1ents w 10 rece1""" usagncu mC01cataOG ID• .... one or more e ••r·nmentL 

~ Includes paticuts having cm~ ~ within 3 clays or tbc acbodulcd visit • 

TABLE 7.2.2.3.2 
U.S. S11JDY ll0.1-003 

6 

Patients 

N % 

27 60 

24 53 

NUMBER AND PERCENT OF PATIENTS DISCONTINVING TREATMENT BY 
REASON AND WEEK -

Wiit I Woet2 Woet3 Woet4 Wiit S Wllt6 
..._rw 
T'ft"'b Oq Oq Oq Oq Oq Oq 

S71V ..... mo .... mo .... mo .... mo .... mo .... -
N(I) N(I) NCI) NCI) N(I) N(I) N(I) N(I) N(I) N(I) N(I) N(I) 

UcltotUbcy IMll 2HO w "" 2132 
(2.2) (S.O) (2.1) (2.1) (6.3) 

~-- 6145 :114' 2131 1142 1/40 w l/J2 sm 
(13.J) (6.7) !$ .. 1) (2.•) (2.5) (5.7) (U) (IS.6) 

....... 11411 
I 

I "' 
(2.5) 

1 ...... u, llG lHO ans 
(2.4) (2.5) (2.1) 

·-- ··--- __ ,___,.._ 
- ·- '-Jf(l)ll .... •" __ ...., __ 
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Demographic Characteristics 

Appenaix 7.2.2.3.l presents the demographic characteristics of 
the patients enrolled. There were more males enrolled in the Org 
3770 arm (43') but more fem&les in the placebo 67,, but there 
were no di!ferences in the groups with respect to mean age. 

Baseline Severity of Illness 

Appendix 7.2.2.3.2 presents the Baseline Severity of Illness. 
There were no stat;istically s1gnificant differences. 

Dosing Information 

Appendix 7.2.2.3.3 presents the Dosing Information for the study. 
The mean dose at week 1 was 9.9 mg/day then successively 
increased to 26.6 mg/day at week 6. 

Concomitant Medications 

24 (53') of Org 3770 and 60\ of placebo patients received 
concomitant medications, notably chloral hydrate and analges1cs. 

Efficacy Results 

For this review, efficacy was analyzed for the HAM D-21 Item 
scale, the HAM D Item #1 (mood), the MADRS and the GAS. These 
results are presented in Appendices 7.2.2.3.4-8. For eacn of the 
four parameters, the observed case analysis is presented for each 
visit, and the analysis of the last observation carried forward 
for the same parameter is presented for endpoint. 

Org 3770 was not more effective than placebo in relieving the 
symptoms of depression on any of the four measures of efficacy at 
any timepoint, except for week 4 for MADRS using a one-way 
analysis of variance. 

Conclusion 

Baaed on the analysis of efficacy results in thio study Org 3770 
was not superior to placebo in the treatment Qf major depression. 
The design and conduct of this study possessed all the qualities 
that were present in 003-002, and yet it failed to show .iny 
efficacy. Without the presence of an active control, it is 
difficult to clinically determine whether thia atudy ia failed or 
negativ;,. 

?.:.3 Study 003-008, Duration (JUne '88 - Nov. '90) 

?.2.3.1 ~veaLigator and LOoatiOD 
, .. 
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The principle investigator waa James L. Claghorn, M.D. of 
Clinical Research Associates in Houston, Texas. 

7.2.3.2 Study Plan 

Objective 

The primary objective of this study was to determine the optimal 
Qrg 3770 dose for the ave~age moderate to severely depressed 
outpatient, and to assess the safety and efficacy of Org 3770 and 
placebo in the treatment of depression. 

Population 

Inclusion and F.xcluaion Criteria: 

Same as Study 003-002. 

Planned Study Conduct/Dosing ~lan 

Thia was the placebo-controlled, fixed-dose study in the 
development ,,f this NDA. Study 003-0CB was a six week, double­
blind, placebo controlled study, with random allocation of 30 
patients to •=•ch of the five treatment groups (Org 3770 Smg, 
151119, 30mg and 60mg or placebo). Patients were drug free for the 
7 days prior to the initiation of the study. There was a dose 
titration period of 14 days, then a maintenance period of 2EI 
days. 

Table 7.2.3.2.l shows the daily dose schedule for each of the 
five treatment groups. 

Dore Group 

Pl..::ebo 

51111 
15 1111 
301111 
fiO 1111 

TABLE 7.2.3.2.1 
U.S.snJDY~ 

DAILY DOSE FOR EACH DOSE GROUP 
Study Day 

1·2 3 .. 5-7 8-10 11-14 

0 0 0 0 0 

5ma 5 1111 5ma 5 1111 51111 

5ma lOma 1sma 151111 151111 

51111 101111 20ma 30 1111 30ma 
5ma 101111 201111 301111 451111 

Bfficacy/Safety Aase1111111enta. 

Bfficacy Asaeaamenta were sane as in Study 003-002. 
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Safety assessments and the days on which. tht: assessments were 
done were as follows: 

Laboratory (chemistry, hematology and urinalysis): Screen, 
baseline, weeks 2, 4 and 6 (protocol was amended in 6/89 
to add laboratory evaluations at weeks 1,3, and 5); ECG: 
weeks 2, 4 and 6; Vital Signs: Baseline and weeks 1-6; 
pregnancy tests: Baseline and weeks 4 and 6; and PE: 
Screen, baseline and week 6. 

Analysis Plan 

The sponsor designated a set of efficacy parameters a priori for 
the analysis plan: CGI, MADRS and HAM-D. To compare the different 
doses of the drug and placebo a Student-test (or an appropriate 
non-parametric equivalent) was to be used. The level of 
significance for the resulting two-sided tests was to be 
alpha•0.05. 

Further details of the analysis plan were as in study 003-002. 

7.2.3.3 Study Conduct/Outcome 

Patient Disposition 

The number and percentage of patients who completed the study are 
shown in Table 7.2.3.3.2. The number and percentage of patients 
who discontinued prematurely are shown in Appendix 7.2.3.3.1. 

TABLE 7.2.3.3.2 
U.S. STUDY OOJ.008 

PATIENT COMPLETION RATES 

Number of l'atienls Completin& Week' 

Total 
lntmHo-

I 2 3 " 5 Treat Treatmcnl Group Patients 
Sample 

RaDdomi1.ed Patients Palienls Patients Patients Paliems 
Number' 

N " N " N " N " N " 
Ora 3770 5 1111 30 29 29 100 27 93 2' 86 20 69 18 62 

Org 3770 IS 1111 30 30 30 100 23 77 23 77 22 73 19 63 

Ora 3770 30 1111 30 28 28 100 22 79 20 71 19 68 IS 5" -
Ora 3770 60 1111 30 30 30 100 22 73 Ui 53 14 47 11 37 

Placebo 30 28 28 100 27 116 25 19 22 79 20 71 

• Palienll wbo .-ived ualped nwtlr.edna 11111 llld - or more lllk:ley ru u. 
• lllCbMla puimla bii•ID& ellbcy dala wldliD 3 days of tbe lld'rdnhd Yilil. 

Demographic Characteristics 
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Patienls 

N " 
15 52 

12 40 

11 39 -
7 23 

17 61 



Appendix 7.2.3.3.2 presents the demographic characteristics of 
the patients enrolled. There were more females enrolled in 
general (61% to 71%), but there were no large differences in the 
groups with respect to mean age. 

Baseline Severity of Illness 

Appendix 7.2.3.3.3 presents the Baseline Severity of Illness. 
There was no statistically significant difference. 

Dosing Information 

Append5.x 7. 2. 3 . 3. 4 presents the Dosing Information for the study. 
As noted it was a fixed dose study. 

·concomitant Medications 

57% to 70% patients received concomitant medications, most 
commonly chloral hydrate and non-narcotic analgesics. 

Efficacy Results 

For this review, efficacy was analyzed for the HAM D-21 Item 
scale, the HAM D Item #1 (mood), the MADRS and the CGI. These 
results are presented in Appendices 7.2.3.3.5-10. For each of the 
four parameters, the observed case analysis is presented for each 
visit, and the analysis of the last observation carried forward 
for the same parameter is presented !or endpoint. 

Patients treated with 5 mg/day and 30 mg/day of Org 3770 had a 
statistically significantly greater reduction in their HAM-D 21 
scores at week l than placebo. Patients treated with 15 mg/day 
and 30 mg/day of Org 3770 had a statistically significantly 
greater reduction in their CGI score ~t ~Pek l than placebo. 
There were no other statistically significa.1t findings. 

Conclusion 

More patients completed in the placebo group (60%) than in each 
of the treatment arms of the drug (<50%) . The dropout rates 
increased at the hiiiher doses (77% in the 60 mg group) . The major 
reasons for dropouts in the drug group were lack of efficacy in 
the 5 and 15 mg dose groups and adverse events in the 30 and 60 
mg dose groups. For the completer& in the 60 mg group there is a 
trend for greater mean decreases in the total scores of the 
efficacy variables than the placebo patients, but the sample size 
ie too small for statistical significance. 

overall, drug-placebo comparisons. were noc statistically 
significant for any of the four fixed doses. It is not possible 
to draw any conclusions for doae-re&pense relationships from this 

•• ;• 
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fixed dose study. 

It should be noted that the other completed fixed dose study 
(#85002), was s1n1ilarly designed (same dose groups and group 
sizes) but not placebo controlled, and it failed as well in terms 
of attempting to draw any conclusions for dose-response 
relationships. 

7.2.4 Study 003-020/3220, Duration (Aug. '86-April '90) 

7.2.4.1 Investigators and Location 

Eric C. Dessain, M.D. (Aug. '86-April '88) and Thomas M. Walshe, 
M.D. (April '88-April '90) from the Institute for 
Psychopharmacologic Research, Inc., Danvers, MA 

7.2.4.2 Study Plan 

Objective 

The primary objective of this trial was to evaluate the ~afety 
and efficacy of mirtazapine, amitriptyline, and placebo in the 
treatme.~t of outpatients with major depression. 

Population 

Inclusion Criteria: 

.HAM-D 17 score of 18 or greater at baseline; 

.HAM-D 21 score not reduced by 20% or more between screening and 
baseline following l-week of washout period with placebo; and 
.Age 18 or greater. 

Exclusion 1::ri teria: 

.Clinically significant renal, hepatic, respiratory, 
cardiovascular, cerebrovascular disease, or clinically 
significant abnormal findings at the screening examination; 
.Narrow-angle glaucoma; 
.Clinically significant prostatic hypertrophy 
.Seizure disorders; 
.Known drug allergies or hypersensitivity reactions to TCAs or 
related compounds; 
.Known clinically significant abnormal ECG; 
.Known hyperthyroidiEim; 
.Nursing mothers, pregnant women, and females of childbearing age 
not practicing birth control; 
.Patients with any of the following psychiatric diagnoses: 
schizophrenia; primarily anxiety disorder; adjustment disorder; 
or bipolar disorder; and 
.Patients on other psychotropic drugs; alcohol or •ubstance ubuse 

. t' 
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within the previous six months; treatment with either ECT, MAOis, 
or other psychotropic drugs within 3 months, 14 days, and 7 days 
of baseline respectively; known active suicidal tendencies; and 
known cognitive deficiencies. 

Planned Study Conduct/Dosing Plan 

This study was a 6 week, randomized, double-blind, active- and 
placebo-controlled study. A total of 150 patients, fifty in each 
group were planned for random assignment to 42 days of treatment 
with either mirtazapine, amitriptyline, or placebo. Fligible 
patients underwent a l-week placebo washout, and after excluding 
placebo responders the patients were randomized to one of the 3 
treatment groups: mirtazapine (S to 35 mg/day), amitriptyline (40 
to 280 mg/day), or matching placebo, taken in a single daily dose 
at bedtime. Patients who did not complete at least 39 consecutive 
days of drug treatment were considered premature terminationo. 
After successful completion of the study, eligible patients were 
subsequently enrolled in a long term extension study primarily 
for co: .lection of safety data. 

Each mirtazapine capsule contains 5 mg of active drug and each 
amitriptyline 40 mg. The first week the maximum prescribed dose 
was 2 capsules, the second week the maximum prescribed dose was 4 
capsules, and beginning with day 14 dose titration was left to 
the discretion of the investigator up to a maximum prescribed 
dose of 7 capsules daily (35 mg mirtazapine, 280 mg 
amitriptylinel . Concomitant medication that could interfere with 
the action of mirtazapine or any other psychotropic drug was not 
allowed and the only hypnotic permitted was chloral hydrate (500 
mg/day, qhs). Medications were dispensed during the weekly visits 
and at that time medication containers and unused medications 
were returned as well. 

Efficacy/Safety Assessments 

The HAM-D 21, the MADRS, the SDS, and the CGI constituted the 
efficacy measures and were performed at every visit. A responder 
was defined as a patient whose HAM-D 17 and 21 scores decreased 
by at least sot from baseline. Seven weekly visits were 
scheduled, where visit l was at baseline (day 0). Safety 
assessments included physical examinations, electrocardiograms, 
clinical laboratories, opthalmologic examinations, and pregnancy 
tests. Three years post initiation of the study an amendment for 
frequent CBC monitoring was added. 

Analysis Plan 

As in study 003-002 

7 • 2. 4 • ~·. Study Conduct/outcome 
, ... 
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Patient Disposition 

A total of 172 patients were screened and 130 enrolled: 44 in the 
mirtazapine group, and 43 in each of amitriptyline and placebo 
groups. All randomized patients who received at least one dose of 
study medication were included in the safety analyses. The number 
and percentage of patients who completed the study are shown in 
Table 7.2.4.3.1. The number and percentage of patients who 
discontinued prematurely are shown in Table 7.2.4.3.2. 

Toial 
Ttea1111e1110roup Patiems 

TABLE 7.2.4.3.1 
U.S. STUDY 003-020 

PATIENT COMPLETION RATES 

Number or Palieaa CompleUac Week' 
hwml-«o-

I 2 3 s Treat 4 6 

Sample R•ndomized Patieau Palienls Patieals Palienls Patients Patients 
Nwnber' 

N " N " N " N " 
Amitriptyline 43 40 38 9S 38 9S 32 BO 32 80 

Ora 3770 44 41 39 9S 36 88 33 BO 28 68 

Placebo 43 39 37 9S 3S 90 32 82 30 77 
.-...... ts wuv rece1v ... u.- ......... one or more 11e1pnenrs. 

• Includes patieals bavin& efticacy data willlin 3 days or die ocbed•"ed viiit • 

TABLE 7.2.4.3.2 
U.S. STUDY 003-820 

N " N 

26 6S 2S 

2S 61 23 

28 72 -4 

NUMBER AND PERCENT OF PATIENTS DISCONTINUING TREATMENT BY 
REASON AND WEEK 
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Demographic Characteristics 

Appendix 7. 2 . 4 . 3 .1 presents the demographic charactex·ist ics of 
the patients enrolled. There were no statistically significant 
differences among the three treatment groups with respect to age, 
height, sex, or race. The overwhelming majority were Caucasian. 

Baseline Illness Severity 

Appendix 7.2.4.3.2 presents the Baseline Severity of Illness. 
There was no statistically significant difference. 

Dosing Information 

Appendix 7.2.4.3.3 presents the Dosing Information for the study. 
The mean mirtazapine dose at week 1 was 6.4 mg/day then 
successively increased to 23.5 mg/day at week 6. 

Concomitant Medications 

The most frequently taken concomitant medications were pain 
killers (NSAIDs and tylenoll . Four patients in each of the 
treatment groups took chloral hydrate 500 mg/day, qhs. One 
patient took fiorinol (butalbitall for two days at the initiation 
of the study. 

Efficacy Results 

For this review, efficacy was analyzed for the HAM D-21 Item 
scale, the HAM D Item #1 (moodi, the MADRS and the CGI. These 
results are presented in Appendicee 7.2.4.3.4-8. For each of the 
four parameters, the observed case analysis is presented for each 
visit and the analysis of the last observation carried forward 
for the same parameter is presented for endpoint. 

Org 3770 and the active control were statistically significantly 
more effective than placebo in relieving the symptoms of 
depression as measured by the HAM D-21 and the CGI at most 
timepoints for weeks 3 - 6. The LOCF confirms the observed cases 
results at all timepoints (only endpoint LOCF shown in the 
tables) • 

Conclusions 

This study is a positive study. Org 3770 was statistically 
significantly more effective than placebo in relieving the 
symptoms of depression when evaluating the above mentioned 
parameters. 

7.2.5 Study 003-021/3220, Duration (June '86-Sept. '88) 
•• 
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1.2.s.1 IDve•tigator• and Location 

Roberto A. Dominguez, M.D. and Burton J. Goldstein, M.D .. 
University of Miami Medical School, Dept. of Psychiatry 
Outpatient Clinic, Miami, FL. 

1.2.s.2 study Plan 

Objective 

The primary objective of this trial was to evaluate the s.afety 
and efficacy of mirtazapine, amitriptyline and placebo in the 
treatment of outpatients with major depression. 

Population 

As in study 003-020 

Planned Study Conduct/Dosing Plan 

As in study 003-020 

Efficacy/Safety Assessments 

As in study 003-020 

A.1alysis Plan 

As in study 003-002 

7.2.5.3 Study Conduct/Outcome 

Patient Disposition 

The number and percentage of patients who completed the study are 
shown in Table 7. 2 . s . 3 . l. The number and percentage of patie·nts 
who discontinued prematurely are shown in Table 7.2.S.3.2. 
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TrcalDlellt Group PIOOUs 

TABLE 7,2.S.3.l 
U.S. STUDY 003-021 

PATIENT COMPLETION RATES 

Number or Palieau Complelina Week' 
lnie·~-co-

'l'reat I 2 3 4 ' 6 

Sm1ple R•ndomizM 
Number' 

Pllieals Patiellu l'llieDll l'llieDll Plliems PatienlS 

N " N " N " N " 
Amittiptyline 50 48 46 96 41 85 35 73 37 77 

Ors 3770 50 45 43 96 41 91 39 87 39 87 

Placebo 50 48 48 100 42 88 36 15 32 67 

• }'alienls who teceiVed usi&ned medicalioD and bad one Or more el'ficacy w•ssmencs, 

• Indudes paiienlS having efficacy dala within 3 day1 or lbc scbecl'll·'CI visit. 

TABLE 7.2.5.3.2 
U.S. STUDY 003-021 

N " N 

31 6.5 27 

26 58 22 

23 48 21 

NUMBER AND PERCENT OF PATIENTS DISCONTINUING TREATMENT BY 
REASON AND WEEK 
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Demographic Characteristics 

Appendix 7.2.5.3.1 p:z:·esents the demographic characteristics of 
the patients enrolled. There were no statistically signific3Ilt 
differences between the three treatment groups with respect to 
age, height, sex, or race. The overwhelming majority were 
caucasian. 

Baseline Severity of Illness 
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Appendix 7.2.5.3.2 presents the Baseline Severity of Illness. 
There were no statistically significant differences between the 
three treatment groups. 

Dosing Information 

Appendix 7.2.5.3.3 presents the Dosing Information for the study. 
The mean dose at week 1 was 7.6 mg/day, then successively 
increased to 20.5 mg/day at week 6. 

Concomitant Medications 

The most frequently taken concomitant medications were pain 
killers (NSAIDs and tylenol). No patient took chloral hydrate. 

Efficacy Results 

For this review, efficacy was analyzed for the HAM D-21 Item 
scale, the HAM D Item #l (mood), the MADRS and the CGI. These 
results are presented in Appendices 7.2.5.3.4-8. For each of the 
four parameters, the observed case analysis is presented for each 
visit, and the analysis of the last observation carried forward 
for the same parameter is presented for endpoint. 

The results of the efficacy analysis of this study do not 
demonstrate that treatment with mirtazapine results in 
significant improvement in the treatment of major depressive 
illness as assessed by standardized methods. At some visits, 
efficacy parameters indicated significant improvement in 
depression in the mirtazapine group compared to placebo, but 
these results were not consistent. The active control group had 
better and more consistent results. The dropout rate for lack of 
efficacy in the mirtazapine and placebo groups were considerably 
high, while there were no such dropouts for the active control. 

Conclusiori.~ 

The results of the efficacy analysis of this study do not 
demonstrate that treatment with mirtazapine results in 
significant improvement in the tret>n:ment of major depressive 
illness as assessed by standardizeu methods. This can be 
consid~red a negative study, since efficacy for the active 
control was shown. 

7.2.6 Study 003-022/3220, Duration (Sept. '86 - March '89) 

7.2.6.1 IAve•tigator• an4 Loaa~on 

James D. Bremner, M.D.; Brellll\er Research Institute, Olympia, WA. 

7.2.6.2 Study Plan 
~ , .... 
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Objective 

The primary objective of this trial was to evaluate the safety 
and efficacy of mirtazapine, amitriptyline and placebo in the 
treatment of outpatients with major depression. 

Population 

As in study 003-020 

Planned Study Conduct/Dosing Plan 

As in study 003-020 

Efficacy/Safety Assessments 

As in study 003-020 

Analysis Plan 

As in study 003-002 

7.2.6.3 Study Conduct/Outcome 

Patient Disposition 

The number and percentage of patients who completed the study are 
shown in Table 7.2.6.3.l. The number and percentage of patients 
who discontinued prematurely are shown in Table 7.2.6.3.2. 

TABLE 7.2.6.3.1 
U.S. STUDY 003-022 

PATIENT COMPLETION RATES 

Number of Patienls Complelin& Week" 

Tolal llllent-«--
2 3 5 Treat 1 4 

TrealmcDI GnJup Palieaa Sample Jl•ndmniud 1'aliellu Palienls Paliena Palieals Palienls 
Number' 

N " N " N " N " N " 
Anlilriplylinc 50 50 50 100 47 114 45 llO 43 16 40 IO 

Ora 3770 50 49 49 100 47 96 46 94 44 llO 42 16 

Placebo 50 50 50 100 41 96 46 92 45 llO 42 14 

• Puiema wllo noemd ,......., mecfjcacjm llld llld CXll or lllOAI dil:acy II Pit 

' lpc:hMlel plliea!t llaYia& cllkacJ dala wilbiD 3 claya of die 1¢ 1iiled Yilit • 
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TABLE 1.2.6.3.l 
U.S. STUDY 003-022 

NUMBER AND PERCENT OF PATIFNJ'S DISCONTINUING TREATMENT BY 
REASON AND WEEK 

Woot I Wllt2 Wlltl Wllt4 .. , -!Or 11 I I Oq Oq Oq Oq Oq 
mo .... Ami :mo -Ami mo - Ami :mo - """ mo 
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Lick ot 1147 2147 ..., Q.1) (4.3) - 11'° 2i.1 !ISO 31SO 1141 1i.1 1146 V41 - (2.0) (4.1) (2.0) (6.0) (2.1) (2.1) (2.2) (4.2) - !ISO 
lllpra• (2.0) 

'--
-Up 

--··--· .... -. ..... -..--1111.-,.-- ...... - .... -. ... 
N(ll) ii- oo --dllcacy- •· 
s ii pcrcaMllc ot all pililml. ill a aw llDUP wbo did -. dirt im'C ia a cwlicr illlnlL 

Demographic Characteristics 

.... 
N(!I) 

J/46 
(6.J) 

1146 
(2.2) 

Oq 
Ami :mo 

N(!I) N(S) 

:l/4J 1143 
(6.7) Q.3) 

114J 
(2.2) 

,,., 
Q.J) 

Wodt6 

-N(S) 

J/'2 
(7.1) 

1142 
(2.4 

Appendix 7.2.6.3.1 presents the demographic characteristics of 
the patients enrolled. There were no statistically significant 
differences among the three treatment groups with respect to age, 
height, sex, or race. The overwhelming majority were Caucasian 
and the majority in each group were female. 

Baseline Severity of Illness 

Appendix 7.2.6.3.2 presents the Baseline Severity of Illness. 
There were no statistically significant differences among the 
three treatment groups with respect to prior psychotropic 
therapy, current treatment status, or current disease condition. 

Dosing Information 

APpendix 7.2.6.3.3 presents the Dosing Information for the study. 
The mean mirtazapine dose at week 1 was 9.6 mg/day, successively 
increased to 30.8 mg/day at week 6. 

Concomitant Medications 

The most frequently taken concomitant medications were pain 
killers (NSAIDs and tylenoll. Seven patien~s in the Org 3770 and 
amitriptyline groups and 10 in the placebo group took chloral 
hydrate. 

, .... 
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Efficacy Results 

For this review, efficacy was analyzed for the HAM D-21 Item 
scale, the HAM D Item #1 (mood), the MADRS and the CGI. These 
results are presented in Appendices 7.2.6.3.4-6. For each of the 
four parameters, the observed case analysis is presented for each 
visit, and the analysis of the last observation carried forward 
for the same parameter is presented for endpoint. 

Both Org 3770 and amitriptyline were statistically significantly 
more effective than placebo in relieving the symptoms of 
depression as measured by the HAM D-21. Org 3770 was also 
statistically signifi~antly more effective than placebo in 
relieving mood disturbance as measured by the HAM D Item #1. The 
positive results for both Org 3770 and amitriptyline were 
somewhat less consistent on the other efficacy measures, but both 
active drugs were statistically significantly more effective than 
placebo in relieving the symptoms of depression at endpoint. 

Conclusions 

This study was somewhat different than the others in that the 
enrolled patients had considerably higher scores in their 
baseline values, a higher percentage required the maximum dose, 
the m~an dosing was higher and a higher percentage were 
com~leters than in other studies. Org 3770 was statistically 
sj,piificantly more effective than placebo in relieving the 
~ymptoms of depression when evaluating the above mentioned 
parameters. 

7.2.7 Study 003-023 Duration (Jan. '87 - Feb. '90) 

7.2.7.1 Iuve•tigator and LocatiOA 

James Halikas, M.D. University of Minnesota Medical School 
Minneapolis, Minnesota 

7.2.7.2 Study Plan 

Objecti'7e 

The primary ~bjective of this trial was to evaluate the safety 
and efficacy of Org 3770, trazodone, and placebo in the treatment 
of older adult (i.e., a SS years of age) outpatients with major 
depreasior.. 

Population 

All in study 003-020, except fer age criteria. 

f lanned Study Conduct/Dolling Plan , .• 
3S 



As in study 003-020. Maximum trazodone dose was set at 280 
mg/day. 

Efficacy/Safety Assessments 

As in study 003-020, except the protocol was amended to include 
weekly assessments of WBC with differentials. 

Analysis Plan 

As in study 003-002 

1.2.1,3 Study Conduct/outcome 

Patient Disposition 

The number and percentage of patients who completed the study are 
shown in Table 7.2.7.3.l. The number and percentage of patients 
who discontinued prematurely are shown in Table 7.2.7.3.2. 

.... 

TABLE 7.2. 7.3.J 
U.S. STUDY 003-023 

PATIENT COMPLETION RATES 

Numl>er of Palieals Complerini' Weck 

Toca! buent-IO-
I 2 3 4 5 Treat 

Treatmclll Group Plliellla Sample 
R1ado111izod Patiems l'lliuua PatieaU PllieDts Patieals 

Nlllllber" 
' N " N " N " N " N " 

ors 3no so 49 49 100 49 100 43 a 42 16 311 IO 

Placebo $() 49 48 98 45 !12 41 14 40 12 37 76 

Truodonc so 48 48 100 44 !12 40 83 31 711 34 71 
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TABLE 7.2.7.J.2 
U.S. STUDY 003-82.' 

NUMBER AND PERCENT OF PAT1ENTS DISCON11NliJNG TREATtrlENT BY 
REASON AND WEEK 

I ~----
Wootl Wld: 2 W11t3 Woot4 Woct5 Wool6 ._ ... 

'II Ora (lq Ora Oq °" mo - T• '"° .... .,,. mo - ,.,.. mo -'llll 37!0 
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Appendix 7.2.7.3.1 presents the demographic characteristics of 
the patients enrolled. There were no statistically significant 
differences among the three treatment groups with respect to age, 
sex, or race. The overwhelming majority were Caucasian, and 43t 
of the mirtazapine arm (59t for placebo and 60t for Trazodonel 
were female. 

Baseline Severity of Illness 

Appendix 7.2.7.3.2 presents the Baseline Severity of Illness. 
There were no statistically significant differences among the 
three treatment groups. 

Dosing Information 

Appendix 7.2.7.3.3 presents the Dosing Information for the study. 
The mean mirtazapine dose at week l was 10.0 mg/day, then 
successively increased to 28.7 mg/day at week 6. 

ConcOlllitant Medications 

The moat frequently taken concomitant medications were pain 
killers (NSAIDa and tylenol). No patients took chloral hydrate. 

ffficacy Results 
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For this review, efficacy was analyzed for the HAM D-21 Item 
scale, the HAM D Item #1 (mood), the MADRS and the CGI. These 
results are presented in Appendices 7.2.7.3.4-8. For each of the 
four parameters, the observed case analysis is presented for each 
visit, and the analysis of the last observation carried forward 
for the eame parameter is presented for endpoint. 

Org 3770 was statistically significantly more effective than 
placebo in relieving the symptoms of depression as measured by 
the HAM D-21 and MADRS, at week 2, week 4 and LOCF endpoint; the 
mood item #1 and CGI did not show mirtazapine to be superior to 
placebo. Trazodone was not statistically significantly more 
effective than placebo at endpoint in any variable. 

Conclusions 

The sponsor considers this study positive despite the equivocal 
results. I disagree with the sponsor's conclusion. Despite the 
high completion rates in this study (76% for Org 3770, 69% for 
placebo, and 67% for trazodone) and only one premature 
termination for ldck of efficacy in the Org 3770 group, thi£ can 
not be consider;~d a study that clearly shows mirtazapine is 
superior to placebo in the treatment of depression. The low doses 
achieved in the trazodone arm (maximum allowed dose of 280 
mg/day) of this study, is a possible reason for the active 
control fl·:..:. to show efficacy. Some studies have shown that 
trazodone doses of 300-400 mgiday are needed to achieve efficacy. 

7.2.8 Study 003-024 Duration (Nov. '86 - July '88) 

7.2.8.1 Inveatigator and Location 

Ward T. Smith, M.D., Pacific Northwest Clinical Research 
Institute, Portland, Oregon 

7.2.8.2 Study Plan 

Objective 

The primary objective of this trial was to evaluate the safety 
and efficacy of Org 3770, amitriptyline, and placebo in the 
treatment of outpatients with major depression. 

Population 

As in study 003-020 

Planned Study Conduct/Dosing Plan 

As in study 003-020 
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Efficacy/Safety Assessments 

As in study 003-020. 

Analysis Plan 

As in study 003-002 

7.2.8.3 Study Conduct/Outcome 

Patient Disposition 

The number and percentage of patients who completed the study are 
shown in Table 7.2.8.3.1. The number and percentage of patients 
who discontinued prematurely are shown in Table 7.2.8.3.2. 

TABi.E 7.l.11.3.1 
U.S. STUDY ~24 

PATIENT COMPLETION RATES 

Number of PatieDIS Completing Week" 

Tolal 
Intent-«>-

I 2 3 4 s Treat 
Treaanent Group PalieDIS Sample 

R•rMlruniztd Patients PalienlS Patir.DIS Patienla Paticnls 
Number' 

N " N " N " N " N " 
Amilriptyline so 49 48 98 48 98 4S 92 44 90 39 80 

Or& 3770 so so 49 98 48 96 46 92 4S 90 36 72 

Placebo so 48 48 100 46 96 44 92 43 90 29 60 

• Patients who received usigned medication and bad oric or more ellicacy 11m•met1••. 

• lllcludea patiems baviD& ellicacy dala widlin 3 days of die ICbedulcd visit. 

•• 
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TABLE 7 .2.8.3.2 
U.S. STUDY 003-024 

NUMBER AND PERCENT OF PATIENTS DISCONTINUING TREATMENT BY 
REASON AND WEEK 
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Appendix 7.2.8.3.l presents the demographic characteristics of 
the patients enrolled. There were no statistically significant 
differences among the three treatment groups with respect to age, 
sex, or race. The overwhelming majority were Caucasian and 54\ of 
the mirtazapine arm (67\ for placebo and 51\ for amitriptyline) 
were female. 

Baseline Severity of Illness 

Appendix 7.2.8.3.2 presents the Baseline Severity of Illness. 
There were no statistically significant differences among the 
three treatment groups. 

Dosing Information 

Appendix 7.2.8.3.3 presents the Dosing Information for the study. 
The mean dose of mirtazapine at week l was 9.8 mg/day, 
successively increased to 22.0 mg/day at week 6. 

Con~omitant Medications 

The most frequently taken concomitant medicationa were pain 
killers (HSAIDs and tylenol) and ~strogen for lllellOpausal 
symptoms. 4 placebo and one Org 3770 patients took chloral 
hydrate. 
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Efficacy Results 

For this review, efficacy was analyzed for the HAM D-21 Item 
scale, the HAM D Item #1 (mood), the MADRS and the CGI. These 
results are presented in Appendices 7.2.8.3.4-8. For each of the 
four parameters, the observed case analysis is presented for each 
visit and the analysis of the last observation carried forward 
for the same parameter is presented for endpoint. 

Org 3770 was statistically significantly more effective than 
placebo in relieving the symptoms of depression on all 4 measures 
of efficacy at some timepoints and for all four measures at LOCF 
endpoint. Amitriptyline was also superior to placebo on all four 
outcomes, often showing numerically greater improvement than org 
3770. 

Conclusions 

This study is one of the positive studies in the Org 3770 NDA. 
The active control effected the greatest decreases in the 
variables at endpoint, but Org 3770 was superior to placebo as 
well. 

7.2.9 Study 84008 Duration {Nov. '84 - april '86) 

7.2.9.1 Investigator and Location 

The principle investigator was Prof. D. Petrovic of the Institute 
of Mental Health, Belgrade, Yugoslavia. The Co-investigators were 
Drs. Tomislar Sedmak, Stene Kolarovic, Irena Timotijevic, and 
Zoja Vuletic. The study was carried out from Nov '84-April '86. 

7.2.9.2 Study Plan 

Objective 

The objective of this trial was to compare the safety and 
efficacy of the enantiomers of Org 3770 (4419 and 4420) and 
placebo in the treatment of depression. 

Population 

Inclusion Criteria: 

-score on the HAM D-21 of 21-50 on day o. 
-Ages for males between 10 and 65 years old and females 45-65 
(unless there were effective birth control methods in use) . 
-Good physical health and no significant medical histoty and 
abnormal laboratory values. 
-In-patients for four weeks. 

~· 
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Exclusion Criteria: 

-A history of a primary diagnosis of 
•schizophrenia or other psychosis. 
•anxiety disorder 
•adjustment disorder 
•dysthymic or cyclothymic disorder 
•atypical depressive disorder. 
aknown suicidal tendency. 

-Heavy smokers (15 cigarettes or equivalent pe~ day) or users of 
alcohol during the study. 
-Treatment with ECT within 3 months of day o. 
-Patients on neuroleptics, MAO inhibitors, other anti-
depressants, stimulants, appetite suppressors oi:· other 
psychotropic drugs within seven days of day o. 
-Concomitant therapy with any CNS active drug, except for a night 
time sedative (l gram of chloral hydrate for night-time 
sedation). 

Planned Study conduct/Dosing Plan 

This was a five week, double-blind, placebo controlled study, 
with random allocation of 40 inpatients to each of the three 
treatment groups (Org 4419, Org 4420, or placebo). Patients were 
drug free for the 7 days prior to the initiation of the study. 

Dose titration was permitted at the investigator's discretion in 
the first 3 weeks with the following guidelines: the maxi~um 
daily dose of the Org 4419 and 4420 was 20 mg in the f i:z:st week; 
40 mg at the end of the second week and a fixed doee of up to 60 
mg for weeks 3 through 5 . The dose was divided int:.o mor1•ing and 
evening and orally administered. 

Efficacy/Safety Assessments 

The assessments of efficacy and the days on which they were done 
were as follows: 

Neurotic/Endogenous Depression Rating Scale (NEDRS), Day 
O; Mon~gomery-Asberg Depression Rating Scale (MADRS) Day 
O, 7, 21, and 35; Brief Psychiatric Rating Scale (BPRS) 
Day O, 7, 21, and 35; Global Assessment Scale (GAS) Day o, 
7, 14, 21, 28, and 35; Hamilton Psychiatric Rating Scale 
for Depression (HAM-D), Day O and JS. 

Safety assessments and the days on which the assessments were 
done were as follows: 

Laboratory (chemistry, hematology and urinalysis): 
Screening, Days 14 and 35; PE and Vital Signs: Days O, 7, 
14, 21, 28, and 35. 
~ 
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Analysis Plan 

The sponsor designated a set of efficacy parameters a priori for 
the analysis plan: GAS, BPRS, MADRS and HPDRS. An analysis of the 
covariance (one way classification with single regression) was to 
be applied to the scores (GAS) and factor scores (BPRS, MADRS and 
HPDRS) obtained for the efficacy measures at the end of treatment 
(5 weeks) . The difference in treatment effect between the (+) 
enantiomer of Org 3770 and placebo and between the (-) enantiomer 
of Org 3770 and placebo was to be estimated with 95t confidence 
intervals. The Wilcoxon-rank-score test was to be used if the 
requirements for proper application of an analysis of covariance 
were not met. 

To compare the pot.ency of the enantiomers of Org 3770 a Student­
test (or an <1ppropriate non-parametric equivalent) was to be used 
to compare the mean daily dosages being given during the last 2 
weeks of treatment. 

The analysis plan in the protocol for this study was followed by 
the sponsor, but this division requested a different format: mean 
change analysis <)f the intent to treat group using both the 
observed case analysis and the last observation carried forward. 
The results presented in this synopsis present pair-wise 
comparisons (using the Wilcoxon Rank Sum Test and a one-way 
analysis of variance) of the active treatments against placebo. 

7.2.9.3 Study Conduct/out.come 

Patient Disposition 

The number and percentage of patients who completed the study are 
shown in Table 7.2.9.3.l. The number and percentage of patients 
who discontinued prematurely are shown in Table 7.2.7.J.2. 
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Demographic Characteristics 

Appendix 7.2.9.3.l presents ... he demogra:tJhic characteristics of 
the patients enrolled. There were more females than males 
enrolled, especially in the Org 4420 arm (75% to 25%) . There were 
no large differences in the groups with respect to mean age. 

Baseline Severity of Illness 

Appendix 7.2.9.3.2 presents the Baseline Severity of Illness. No 
tests of statistical significance were done for baseline scores, 
but the differences among the groups at baseline appear to be 
small. 

Dosing Inf o'.:lllation 

Appendix 7.2.9.3.3 presents the Dosing Information for the study. 
The mean doses for each of the enantiomers (4419 and 4420) at 
each interval were almost identical (approximately 20 mg, .'5 mg, 
and 55 mg, for intervals l, 2, and 3, respectively). 

Concomitant Medications 

All patients, except three from the Org 4419 group, received 
between 250 and 1000 mg chloral hydrate. Seven patients received 
a concomitant medication other than chloral hydrate. On~ of the 
patients took a benzodiazepine for 3 daya during the study. Other 
concomitant medications included aspirin, methyldopa, ampicillin, 
and dipyridamole. 

Efficacy Results 

For this review, efficacy was analyzed for the HAM D-21 Item 
scale, the HAM D Item #1 (mood), the MADRS and the GAS. These 
results are pres~nted in Appendices 7.2.9.3.4-7. For each of the 
four parameters, the observed case analysis and the last 
observation carried forward is presented. 

There were no statistically significant differences between 
either of the enantiomers (Org 4419 and Org 4420) and placebo on 
any of the measures of efficacy at any point in time at which it 
was assessed during the course of treatment. 

Conclusion 

As mentioned in section 2 .1, the ( +) enantiomer blocks alph&i and 
the 5-HT2 receptors, and the (-) enantiomer blocks the 5-HT3 
receptor. It is hypothesized that mirtazapine exerts its 
antidepressant effect via the inhibition of these two serotonin 
receptors. In this atudy, the enantiomers of Org 3770 (Org 4419 
or Org~.4420) int\ividually were not more effective than placebo in 
, .. 
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the treatment of depression when evaluating the above mentioned 
parameters. 

7.2.10 Study 8'023 Duration (June '84 - June '88) 

7.2.10.1 Inveatigator and Locatiou 

The principle investigator was Dr. B. Alakare of Kirviranta, 
Finland. The study was carried out from Nov '84-April '86. 

7.2.10.2 Study Plan 

Objective 

The objective of this trial was to compare the safety and 
efficacy of Org 3770 and placebo in the treatment of depressior.. 

Population 

Inclusion Criteria: 

-Score on the HAM D-21 of 18 or more at day o. 
-Ages were between 18 and 75 years old. 
-On the day of inclusion the duration of th~ present episode of 
the depression should have been at least two weeks and not exceed 
six months since diaanosis. 
-If the depression is of a recurrent type, the patient should not 
h~ve had more than 6 previous episodes which required 
hospitalization. 

Exclusion Criteria: 

-A history of a primary diagnosis of 
•schizophrenia or other psychosis. 
•anxiety disorder 
•adjustment disorder 
•dysthymic or cyclothymic disorder 
•atypical depressive disorder. 
•known suicidal tendency. 
•Drug or alcohol abuse. 

-Heavy smokers (20 cigarettes or equivalent per day) • 
-Treatment with ECT within 3 months of day O. 
-Patients on neuroleptics, MAO inhibitors, other anti-
depressants, stimulants, appetite suppressors or other 
psychotropic drugs within seven days of day o. 
-Concomitant therapy with any CfS active drug, except for a night 
time sedative (l gram of chloral hydrate for night-time 
sedation) • 

,. 
Planned Study conduct/Dosing Plan 

t' 
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This was a multicenter, six week, double-blind, placebo 
controlled study, with random allocation of 45 inpatients per 
group (Org 3770 or placebo). Preceding treatment, there was to be 
a placebo washout period from three to seven days. Patients were 
to be hospitalized for the first week of treatment. 

The daily dose of Org 3770 was to be 15-50 mg in t•!v divided 
doses. Dose titration was permitted at the investigator's 
discretion with increases allowed on days 15, 22 and 29. The 
optimized dose was to be fixed during days 29-42, unless 
clinically significant, side-effects emerged during treatment in 
which case the dose could be lowered one tablet at a time. The 
dose was divided into morning and evening and orally 
administered. 

Dropouts were to be replaced when the reasons for ch·opout were 
unrelated to trial treatr•.ent. 

Efficacy/Safety Assessments 

The assessments of efficacy and the days on which they were done 
were as follows: 

Montgomery-Aaberg Depression Rating Scale (MADRS) Day o, 14, 
28, and 42; Brief Psychiatric Rating Scale (BPRS) Day o, 14, 
28, and 42; Global Assessment Scale (GAS) Day O, 7, 14, 21, 
28, 35 and 42; Hamilton Psychiatric Rating Scale for 
Depression (HAM-Dl, Day o and 42. 

Safety assessments and the days on which the assessments were 
done were as follows: 

Laboratory (chemistry, hematology and urinalysis) : 
Screening, Days 21 and 42; PE and Vital Signs: Days O, 14, 
28, and 42; ECG: Day 0 and 42. 

Analysis Plan 

The analysis plan in the protocol for this study was followed by 
the sponsor, but this division requested a different format: mean 
change analysis of the intent to treat group using both the 
observed case analysis and the last observation C4rried forward. 
The results presented in this synopsis present pair-wise 
comparisons (using the Wilcoxon Rank Sum Test and a one-way 
analysis of variance) of the active treatments against placebo. 

7.2.10.3 Study Conduct/Outcome 

Patient Disposition 

The number and percentage of patients who completed the study are 
t 
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shown in Table 7.2.10.3.l. The number and percentage of patie.rts 
who discontinued prematurely are shown in Table 7. 2 .1.0. 3. 2 

Trea.......,1 Tola! 
Paiieuu 

TABLE 7.l.10.3.1 
NON-u.s. STUDY 84023 

PATIENT C<>MraEI'ION RATES 

Number of PllietJls Compledq Visit' 

IDtent-co- 1 2 3 4 s 
Tn:a! Sample 

6 
Group RIJ!Clo ... iml Number' PISieall PISieall PISieall Palienu Pa1ienu P.uencs 

Org 3770 S9 

Placebo SS .... -.............. 

N " N " N 

S9 SB 98 ,(· . ., ,, .. 88 46 
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TABLE 7.2.10.3.2 
NON-U.S. STUDY 84023 

" N " N " N 

78 40 68 37 63 37 

80 40 74 34 63 30 

NUMBER AND PERCENT OF PATIENTS DISCONTINVING TREATMENT BY 
REASON AND INTERVAL 

Visit 1 Vilil 2 Visit 3 Visit 4 Vilil 5 Visit 6 
llalatlfor 
TClllliDllioa Ors Ors Oq 011 Ors Ors 

3770 Piie 3770 PIK 3770 Piie 3770 .... 3770 .... 3770 .... 
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Advw P•Ninm 1/46 
(l.2) 
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~ (I.I) (3.4) (1.9) (3.1) (2.0) (2.3) (2.9) 
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._ Noc lttlalOd 1155 1159 l/.U 1153 1146 3140 
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...... ,,? Ill .. Of V59 
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Viii! S: Days 3l - 31 
Viall 6: Dara 39 • '3 
To Ill iDCludod ID u ...,_,II. a .... - ban r !red ill* llldy for•........, at Illa! ilunll. 

Demographic Characteristics 

Appendix 7.2.10.3.l presents the demogxaphic characteristics of 
the patients enrolled. Females comprised set of the mirtazapine 
group and 48t of the placebo; the groups were similar with 
respect to mean age. 

Baseline Severity of Illness 

Appendix 7.2.10.3.2 presents the Baseline severity of Illness. 
There were no statistically significant differences in the 
baseline scores. 

Dosing Information 

Appendix 7.2.10.3.3 presents the Dosing Information for the 
study. The mean dose for Org 3770 in the first week was 14.9 
mg/day and in the last week 32.9 mg/day. 

Concomitant Medications 

The most commonly prescribed concomitant medications were chloral 
hydrate and benzodiazepines. 

Efficacy Results 

For this review, efficacy was analy~e<l for the HAM D-21 Item 
scale, the HAM D Item #1 (mood), the MADRS and the GAS. These 
results are presented in Appendices 7. 2 .10. 3. 4-7. For 1!ach of the 
four parameters, the weekly observed case analysis and the 
endpoint last observation carried forward is presented. 

There were no statistically signific<l.~t differences between Org 
3770 and placebo on any of the measures of efficacy at any point 
in time. 

Conclusion 

This is the only study completely conducted in inpatients 
(weekend passes were given to some). The cloae supervision, 
however did not prevent the two suicides and the high number of 
dropouts and non-compliance due to lack of efficacy. In this 
study Org 3770 was not more effective than placebo in the 
treatment of depression, aa measured by the above 111entioned 
parameters. · 

7.2.11+· Study 85027 Duration (April '86 - July '88) , .. 
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7.2.11.1 :lnveatigator Gld Location 

The principle investigator was Dr. M.c. Khan of Hartlepool, 
England. 

7.2.11.2 Study Plan 

Objective 

The objective of this trial was to compare the safety ctJld 
efficacy of Org 3770 and placebo in the treatment of depression. 

Population 

Inclusion Criteria: 

-Ages for males and females between 18 and 65 years old. 
-Rest same as in study 84023. 

Exclusion Criteria: 

-Rest same as in study 84023. 

Planned Study Conduct/Dosing Plan 

Thia was a multicenter, five week, doul:-le-blind, placebo 
controlled study, with random allocation of SO per group (Org 
3770 or placebo). Preceding treatment, there was to be a placebo 
washout period from three to seve11 days. 

The daily dose of Org 3770 was to be 20-60 mg in two divided 
doses. Dose titration was permitted at the investigator's 
discretion. week l the dose was 20 mg; week 2 it was 20-30 mg; 
week 3 it was 20-40 mg and Weeks 4 and 5 it was 20 to 60 mg. •rhe 
dose was divided into morning and evening and orally 
administered. 

Efficacy/Safety Assessments 

The assessments of efficacy and the days on which they were done 
were as follows: 

Montgomery-Aaberg Depression Rating Seal~ (MADP..S) Day O, 14, 
28, and 35; Brief Psychiatric Rating Scale (BPRS) Day o, 14, 
28, and lS; Global Aaseasment Scale (GAS) Day O, 7, 14, 21, 
28, and 35; Hamilton Psychiatric Rating Scale for Depression 
(HAM-D), Day O, 14, 28, and 35. 

Safety assessments and the days on which the assessment~ were 
done were as follows: 
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Laboratory (chemistry, hematology and urinalysis): 
Screening, Days 14 and 35; Vital Signe: weekly; ~CG: Day o 
and 35. 

Analysis Plan 

The analysis plan in the protocol for this study was followed by 
the sponsor, but this division requested a different format: mean 
change analysis of the intent to treat group using both the 
observed case analysis and the last observation carried forward. 
The results presented in this synopsis present pair-wise 
comparisons (using the Wilcoxon Rank Sum Test and a one-way 
analysis of variance) of the active treatments against pl."cebo. 

7.2.11.3 Study Conduct/outcome 

Patient Disposition 

The number and percentage of patients who completed the study are 
shown in Table 7.2.11.3.1. The number and percentage of patients 
who discontinued prematurely are shown in Table 7.2.11.3.2 

Treaiment 
Group 

Org 3770 

Placebo 

TABLE 7.2.11.3.1 
NON·U.S. snJDY 85027 

PATIENT COMPLE110N RATES 

Number of Palienu CompletiDg Visi~ 

To~ lntcnt·to- 1 2 3 4 s 
PlliCllll TISI Sample 

RIDdomjzcd Nllllll>Cr' PatiClllS PllicDIS PatiCllll PatiClllS Patiems 

N " N " N " N " N " 
66 64 63 98 64 100 58 9i 52 81 Sl 80 

66 66 66 100 S9 89 SS 83 SS 83 •8 73 .._.._.. 
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TABLE 7.2.11.3.2 
NON·U.S. mJDY 850l7 

NUMBER AND PERCENT OF PATIENTS DISCONTINUING TREATMENT BY 
REASON AND INTERVAL 

Vlsil I Vbil2 Vllill Vbil4 Vllil 5 
Jleuoafor 
Tlllllilwian Oii Oii Oii Oii Oii 

3770 Piie :mo Piie :mo Piie :mo Piie :mo Plac 

N(ll) N(!I) N(ll) N(ll) N(!I) N(ll) N(!IJ N(I) N(IO Pl(llJ 

lmdequale ,.__ 1/66 1166 2164 4161 21$8 llS7 1155 2155 
Ell'ect (1.5) (l.J) (3.1) (6.6) (3.4) (I.I) (I.I) (3.6) 

AdvencR-1ioas 4164 1151 1155 
(6.3) (1.7) (I.I) 

SubjOQ Well or Mud> 2166 1155 
Improved (3.0) (I.I) 

JtetusillDTab 2/66 1/64 115'1 1/55 
~ (3.0) (1.6) (I.I) (I.I) 
Compliance 

Rcuons Nol Rolaled 1/66 1/66 1/5! 
.. Trial Tnalmom (1.5) (1.5) 11.1> I 

Pllienls - ·•;...-; .... llUllllCllt' in an inlcrval m - ~ ""'* lalt cfticacy viii! occumd in Ibo pnvious inlcrval. 
N(S) is based on -- llflCIC)' dala ICL 
S ia perce111qe of all palicOll in a lrallDClll lfDUP wbo did DOt djvontjp•c ill u earticr iDlcrval. 
Viii! I: Days I · 10 
Visit 2: Days II - 17 
Vlsil 3: Days 18 - 24 
Viii! 4: Days 25 - 31 
Visit 5: Days 32 - 38 

Demographic Characteristics 

Appendix 7.2.ll.3.l presents the demographic characteristics of 
the patients enrolled. Females comprised 64t of the mirtazapine 
group and 70% of the placebo; the groups were similar with 
respect to mean age. 

Baseline Severity of Illness 

Appendix 7.2.ll.3.2 presents the Baseline Severity of Illness. 
There were no statistically significant differences in the 
baseline scores. 

Dosing Information 

Appendix 7.2.ll.3.3 presents the Dosing Information for the 
study. The mean dose of Org 3770 in the first week was 20.2 
mg/day and in the last week 52.1 ttlt;J/dAy. 

C~ncomitant Medications 
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Most commonly prescribed concomitant medications were chloral 
hydrate and benzodiazepines. 

Efficacy Results 

For this review, efficacy was analyzed for the HAM D-21 Item 
scale, the HAM D Item #l (mood), the MADRS and the GAS. These 
results are presented in Appendices 7.2.11.3.4-7. For each of the 
four parameters, the observed CF•se analysis and the last 
observati?n carried forward is presented. 

There were statistically significant differences between Org 3770 
and placebo at LOCF endpoint by Mood Item #1 and MADRS measures 
and weeks 3 and 4 for GAS but not at other efficacy time points. 

Conclusion 

This study had high completion rates, most dropouts were due to 
lack of efficacy and the baseline values suggest a less sick 
population compared to other studies. The statistical 
significance seen for Mood Item #l and MADRS for some timepoints 
is supportive but not conclusive that Org 3770 was more effective 
than placebo in the treatment of depression. 

7.2.4 Other Studies 

The anxiolytic properties of mirtazapine were inves::.igated in 
three studies (80036, 81011, and 8003S). In these series of 
studies, a total of lSO patients received mirtazapine, SO 
placebo, and SO diazepam. 

In study 80036, there was a significant difference betwee1: Org 
3770 and placebo treatment in patients suffering from anxi~ty as 
measured by the Hamilton Anxiety Scale, Global Assessment Sc'ile 
and Zung Anxiety Scale. There were no safety issues except fo~ 
sedation. 

In study 81011, there was reduction in psychic anxiety symptoms 
and no reports of adverse events. 

In study 8003S, diazepam and mirtazapine were comparable in their 
beneficial effect on sleep the night before an elective surgery. 
Org 3770 had also an anxiolytic effect. There were no safety 
issues except for more sedation •hangover• effect by Org 3770. 

As mentioned in section 7.1, there were 9 short-term, double­
blind, flexible-dose, non-US active control studies. In all of 
these studies, there was reduction in the mean HAM-D 21 item 
score in both treatment groups •. T!iere were no differences found 
between Org 3770 and the active controls, but without a placebo 
control these results are difficult to interpret. 
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7.3 Summazy of Data PertiD..nt to Important Clinical I••u•a 

7.3.l Predictor• of ReapOJ18• 

The sponsor conducted meta-analyses to analyze responses in 
subpopulations. Efficacy and dose parameters of Org 3770 were 
compared in patients with age a 65 and < 65, female and male, and 
moderately and severely depressed patients. Statistical teats 
were conducted to evaluate the differences of the subpopulations 
when compared in terms of premature terminations rates, response 
rates, mean reduction in HAM-D score from baseline to endpoint 
and time of onset (time needed to reach 50% reduction in HAM-Dl 
of autidepressant activity between Org 3770 and placebo. In the 
short-te~-m US controlled studies, the differences noted in these 
groups were not statistically significant for the above mentioned 
par~meters except for the mean doses prescribed. The a 65 age 
group and females had statistically significantly higher mean 
doses prescribed than the younger group and in males. This is 
rather odd, since both women an the elderly have decreased 
clearance of mirtazapine and achieve higher AUCs for a given 
dose. An analysis of these topics is in Ms. Mele's Statistical 
Review. 

7.3.2 Size of Treatment Bffect 

It is difficult to generalize about the treatment effect of Org 
3770. When looking at the mean changes in the efficacy variables 
in the positive studies, Org 3770 appears to have an equivalent 
effect as the active control (amitriptyline) . For example, in 
study # 003-020 the decrease in mean change from baseline in HAM­
D 21 score for mirtazapine is 13.0 for the OC at week 6 and 10.3 
for LOCF endpoint, for amitriptyline is 14.4 for the OC at week 6 
and ll.S for LOCF endpoint, and for placebo is 6.2 for the OC at 
week 6 and 4.8 for LOCF endpoint. Obviously, for the failed and 
the negative studies, the size of the treatment effect is 
comparable to placebo. Also, when comparisons are made across 
studies, the size of the treatment effect is not consistent, even 
though the dosages are similar. 

7.3.3 Choice of Doae 

The dose range in US studies was 3-60 mg/day and in Non-US 
studies it was 3-80 mg/day. The short-term, flexible-do&e, US 
studies were performed in the same dose range (5-35 mg/day). The 
fixed dose studies had a maximum dose of 60 mg/day. 

The two completed fixed dose studies did not show any 
statistically significantly different results between the doses 
selected. Aside form the fixed dose studies,.the •ponsor explored 
the dose-response relationship by pooling data and analyzing the 
mean reduction in HAM-D as a function of dose ancl the percentage 
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of responders at each dose at week 4. Although, a modal dose of 
20 mg/day had the greatest mean reduction and the highest 
percentage of responders in the placebo-controlled studies, there 
was no supportive trend (the increase in percentage of responders 
and the mean reductions were not proportional to the dose) . 

In the labeling, the sponsor proposes a recc111mended initial dose 
of 15 mg/day and for patients not responding dose increases of up 
to a maximum of 45 mg/day. There is supportive but no firm 
evidence for the selected doses, particularly since the fixed 
dose studies failed. 

7.3.4 Duration of Treatment 

Organon did not perform any properly designed, randomized long 
term controlled trials to determine the efficacy of Org 3770 in 
the prevention and relapse of major depression. 

7.4 Conclu.iein• Regarding Efficacy Data 

For this review, a positive responsP is considered a 
stat i.stically significant difference between mirtazapine and 
placebo, a failed study is no statistical difference, and a 
negative study is no statistical difference between mirtazapine 
and placebo but statistically significant difference between 
active control and placebo. Of the 11 efficacy studies reviewed 
above, there are 4 positive studies (all in the 003 series #s 
002, 020, 022 and 024), l negative study (# 003-021) and 6 failed 
studies (#s 003-003, 003-023, 84023, 85027, the fixed dose study 
003-008 and the study of the enantiomers 84008) . overall, the 
studies not represented above, showed supportive evidence for the 
efficacy of mirtazapine, but are not part of the efficacy ~~view 
due to their inappropriate designs. 

on balance, the data from the studies described, provide support 
for the effectiveness of mirtazapine in the treatment of major 
depression, when it is administered in the recommended dose range 
of 15-45 mg/day. 
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8.0 Safety Finding• 

8.1 Kathodll 

The mirtazapine NDA integrated safety summarf was the main 
resource used to review the safety aspects of this dl:ug. The 
integrated summary of safety includes data from all clinical 
pharmacology, efficacy and safety studies conducted worldwide. 
The number of subjects receiving any treatment worldwide is as 
follows: 

Phase I (Clinical Pharmacology) 

Single Dose 

Multiple Dose 

Drug 

Mirtazapine 
Placebo 
Amitriptyline 
Diazepam 

Mirtazapine 
Placebo 

Number of Patients 

176 
54 
12 
12 

174 
33 

Phase II-III clinical trials: (for more detailed analysis please 
refer to Table 5.1.l) 

Drug # of Patients Patient Years of Exposure* 

N* Pt. Yrs. 
Mirtazapine 2796 2425 671.7 
Placebo 605 494 71.4 
Amitriptyline 666 615 158.5 
All Active 
Controls** 1161 977 195.2 

•ne N for patient years of exposure is less !ban the aciuaJ number exposed, hec1 11se no expoaure data was 
available for lhe rem1inder . 

.. Amitriptyliae was the primary ICtive coairol used, othen included: auodone, c:lamipraminc, di1zep11D, 
cloxepin, and maprotilinc. 

Safety issues were evaluated on the basis of the dataset 
available: integrated safety summary; selected case report forms 
and narrative summaries; reports of deaths common and serious 
adverse effects; premature terminations from clinical trials; 
overdose reports; drug-drug interactions; and treatment emergent 
changes in vital signs, clinical laboratory values, and BCGs. 
Uncommon, serious adverse events were assessed using reports of 
deaths, premature terminations and serious adverse events (as 
defined below), while more common but less serious adverse 
reactions were identified through routinely collected safety 
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data. Deaths, suicides and treatment emergent adverse events are 
discussed section by section below. 

8.2 Deathll 

In the Org 3770 (mirtazapine) NDA, a total of 12 mirtazapine 
associated patient deaths are reported across all the clinical 
studies (US and foreign) . These 12 deaths are summarized in 
Appendix 8.2. Three patients died in the mirtazapine arm of the 
US studies, 9 patients died in the mirtazapine arm of non-US 
studies (this number includes patient #18, from the ongoing study 
86017 that has not been integrated into the database and is not 
included in the calculation of mortality rates). Additionally, 2 
patients died in the n~n-US studies in the maprotiline arm. 

There were no deaths in the placebo group. Among the 12 
mirtazapine patients who died, nine were suicides, one was due to 
MI as a complication of asthma occurring 30 days after stopping 
the medication, another one was due to acute MI, and one was due 
to cholecystitis. The two deaths among the maprotiline patients 
were suicides. 

In the opinion of this reviewer no causal relationPhip of 
the deaths to the study medication can b1.~ identified. As 
additional comments ori four of the death1i: (i)Patient #403 from 
study 003-010 was a 61 year old male that h~d received 
mirtazapine for 24 weekl'. He died of M! <IS a complication of 
asthma 30 days after stopping the m~dication. (ii)Patient #424 
from study 003-010 was a ·17 year old fema.le that had received 
mirtazapine for 40 days (37.5 mg/d&y) and. died of acute MI. 
Autopsy showed generali:l;ed arterL)scleroeis with mild involvement 
of the coronaries. There wall> no evidence of orthostatic 
hypotension or ECG changes in the narrative summary er the CRF. 
(iii)Patient #112 from study 84023 was a 47 year old female that 
died of suicide due to overdose with amitriptyline, 
chlorprothixene, and mirtazapine (autopsy with toxic levels of 
amitriptyline and chlorprothixene, but not mirtazapine) after 13 
days on study; (iv)Patient #lll from study 85004 was a 58 year 
old female who died of cholecystitis. Thu exact day of onset of 
symptoms is not clear, but on day 8 of t1·eatment she was 
transferred to ICU, because of cholecystitis-induced shock. Her 
mirtazapine treatment was stopped on day 35 and she died anywhere 
from 2-10 days later (CRF and narrative summary unclear) • 

overall mortality was determined for each treatment group 
using the integrated safety summary data .base. For this purpose 
deaths were counted if the death occurred while in study and no 
mC'Jre than 30 days after discontinuation 01: treatment. Tables 
8.2.1 and 8.2.2 display the crude rate of mortality and the 
mortality ~djusted for time of exposure to drug: 
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TABLEl.1.1 
MORTALITY: U.S. S111DIES 

I of l'llleol Crude Monality/100 Dn;g Yean of Dealhs PlliCllta 
Elposure 

lllcidftl4'e Paliml Yan 

Org 3770 1299 S46.5 3 0.0023 0.55 

Plll:ebo 361 59.8 0 0 0 

Activ~ 301 104.2 0 0 0 
Cor.aols' 

Amitriptyline 252 99.6 0 0 0 

I Tnwdonc 49 4.6 0 0 0 

TABLE 8.2.2 
MORTALITY: NON·U.S. S'ltJDIES 

I Of 
Patient 

Crude Monality/100 
Drug Years of DcaW Patients Exposure lncic.IPlll'A' Patient Y can 

Org 3770 1126 12S.2 8 0.0071 6.38 

Placebo 133 11.6 0 0 0 

Active Conaols" 676 91.0 2 0.0030 2 20 

Amitriptyline 363 58.9 0 0 0 

Tnwdonc 100 10.1 0 0 0 

Clomipl'llllillc ~8 6.0 0 0 0 

Doxcpin 80 7.8 0 0 0 

M11protilinc 75 8.2 2 0.0267 24.39 
'1be mnnbfn UI Ulla row UC DC IUDI Of IC ID DC NWI D OW (Cl!CCpl DC rall:a). 

Assessment of the mortality rates comes from the 2425 patients 
for whom exposure data is available. The sponsor confirmed that 
the 11 deaths in the mirtazapine arm shown in the table all come 
from the 2425 patients with exposure data. The combined us and 
Non-us crude mortality incidence for mirtazapine is 11/2425 • 
0.005 with mortality rate/100 patient years being 11/671.7xlOO • 
1.64, while for the active controls 2/977 • 0.002 and 2/19S.2x100 
• 1.02, respectively. The placebo arm had no deaths with an 
exposure of 71.4 patient years. As evid~nt from the Deaths 
Reports suicides were the most common cause for deaths in the 
mirtazapine clinical trials. From thaae data it appears that both 
the crude mortality rates and the adjusted mortality rates are 
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higher in the mirtazapine arm as compared to placebo and active 
control. However, the difJ:erences are slight and unlikely to be 
meaningful. 

8.3 Aa•••-ent of Dropout1: 

8. 3 .1 overall Pattern of Il'ropout• 

Tables 8.3.l.l and 8.3.l.2 summarize the reasons for patients's 
premature termination in the database for phase 2 and 3 studies: 

• 

TABLB 8.3.l.1 
DISTRIBtJ'l'ION CIP ALL TRDTBD PATIBN'l'S WBO 

PRBNATURBLY ~TBII• BY RDSON AHI> TRDTKBNT GJlOOP 
IH PBASB 2-3 U.S. STOI>IBS 

ALL CONnOUJ!D AU. CONnOU.ED 

• UNCONTROUJ!D 

Tl!llMINA noN OR03770 Pl.'-CEllO AMn'RIPJYLINE TR.UODONE ORQ3770 
REASON (l'l•SIO) CN•361J (N•2S2) (11•49) (l'i•l299) 

LACK OF 78 T1 7 2 16S 
l!JIFICACY ( 13.4!0 ( 21.J") ( 2 •• ,., ( 4.1 ") ( 12.7") 

Al> VERSE 100 27 67 9 369 
REAcnoNs ( 17.2") (7.S"l ( 26.6,.) (11.4") ( 21.4,.) 

PAT!b.""'IT II s 4 0 S2 
IMPROVED ( 1.9") ( 1.4"1 ( 1.6") ( 4,0,., 

LOST TO 34 24 2S 0 91 
FOU.OW·UP 

( '·'"' I 
( 6.6") ( ,,,,., (7.S"l 

MJSCM 1. SS 4.5 19 4 146 
ANEOUS 

( '·'"' ( 12.S") ( 7.5,.) (l.l") ( 11.2,.) 

TOTAL 271 171 IU " 130 
DROPOl1J'S (47.9") (49.J,;) (41.4") (30.6,.) (63.9") 

J'llieDla iD die Iona- Ulellliom 1'Cft CGWllllCI U Pl I 1111!'9 tamiDallln if Ibey did DOl Cllll!llele die 20-weel: 
- period. II Ibey djsconrimied -II dUtiD& - of Ille edc'irinNI 2A-weel: c•"W,_, Ibey wen 
COlllldcred "Di!C'Allljnyen," J1!1S premalllre wa:!iaalll.,. 

The number of dropouts in the US studies is high for all 
treatment groups. When consider.ing only the controlled studies 
the three treatment groups of mirtazapine, placebo, and 
amitriptyline are similar with about a 50\' dropout rat.e, but when 
all studies are taken into coi:1sideration, both controlled and · 
uncontrolled, the mirtazapine dropout i• approximately 64\' (this 
probably reflect• longer durat.i.on of treatment in the 
uncontrolled studies) , The highest dropout rate in the placebo 
group is due to lack of efficacy (21.3\'), while the highest rate 
of dropout ia tor adverae reactionB in the amitriptyline group 



(26.6t), and also in the mirtazapine group (l7.2t in the 
controlled trials and 28.4t in all trials). Patient improvement 
accounted for very few dropouts. Controlled study 
diBcontinuations for lack of efficacy were considerably higher in 
the mirtazapine group compared to amitriptyline. 

The next Table delineates dropouts in the foreign studies: 

TABLB 8.3.1.2 
DISTRIBUTION OP ALL TR.BATBD PATIBHTS WBO PRBNAT'DJtBLY TBRMINATBD 

BY RDSON AND TR.BATMBNT GROUP IN PB.UB 2-3 HON-u.s. STUDIBS 

ORO 3770 PLACEBO AMJnJP- ALL 011IEll ACTIVE 
(N•I053) (N•I») TYLINE CONTROLS 

(N•262) (N•349) 

SUBJECT WELL 16 2 5 II 
OR.MUCH ( 1.51') ( 1.$!5) ( 1.91') ( 3.21') 
IMPROVED 

INADEQUATE 19 24 II 21 
TIU!ATMENT ( 1.51') (11.0!5) ( 6.91') (11') 
EFFECT 

ADVERSE 43 I 19 20 
IU!ACl10NS (4.11') ( 0.8") ( 7.31') ( 5.71') 

INADEQUATE 50 10 12 14 
COMPUANCE ( 4.71') ( 7.5") ( 4.61') ( 4.0l'l 

llEASONS NOT 31 8 3 14 
RELATED TO ( 2.91') ( 6.01') ( 1.11') ( 4.01') 
TREATMENT 

011IEll I 0 2 0 
(0.11') ( 0.11') 

TOTAL 230 45 59 17 
DROPOUTS (21.11') (33.11') (22.51') (24.9'1) 

NOie: NI 1') ue ..-r 11111 ...,_,. of p11i11D ill a - 1ft1UP; palieaa may l1ave bad man dlaa - - for 1ermiaalioG. 
Dala we11 DOI availlblc for Sludiu ZJ.508. IOQ35, I0036, IOOJ7. 11011, 11025, ll061, 11069, l2QZI, Din. MOOS. 15146. 11111 lbc loQa· 
W Cl"n•iom of Saadia ISQOl ud 15146. 

The total number of dropouts in the Non-US studies are 
considerably leas than those in the US studies for all treatmenc 
groups t about 22t for the mirtazapine and amitriptyline 
treatment groups, and 34t for placebo. Lack of efficacy w~a the 
major reason in the placebo group (l8t) and in the mirtazapine 
group (8.St), while in the amitriptyline group it was the second 
highest (6.9tl. The dropout rate due to adverse reactions in the 
amitriptyline group is 7.Jt, and in the mirtazapine group is 
4.lt. Patient improvement accounted for very few dropouts. The 
difference in the patterns of dropouts between the us and Hon-us 
studies is notable; dropouts %eported due to adverae reactions 
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are much less in the Non-US studies. In this reviewer's opinion, 
these patterns of reporting possibly could reflect different 
expectations of patients and investigators and cultural 
differences. 

8.3.2 Adver•e Bvent• AJl•ociated With Dropout• 

Appendix 8.3.2.l outlines adverse experiences in short-term, 
placebo-controlled, u.s. studies for which a 0.3, of the Org 3770 
treated patients were discontinued. The Non-US studies had a 
different reporting system (not as stringent as in the US), and 
also considerably fewer dropouts, hence are not included. 

In the short-term, placebo-controlled, U.S. studies two adverse 
events (nausea and somnolence) lead to dropouts in a lt of 
mirtazapine patients that also were a 2-fold of placebo. Table 
8.3.2.1 presents the frequency of these adverse events: 

Table 8.3.2.1 

Adverse Experience Org 3770 (N-4S3) Placebo (N•361) 
(COSTART Tenn) N (%) N (%) 

Somnolence 47 (10.4) a c2.2> 
Nausea 7 (1.S) 0 

8.4 Safety Finding• With Other Specific Search Strategiea 

8.4.1 Search For Bmergence of Suicidality 

Tables 8.4.1.l and 8.4.1.2 evaluate the suicide attempt and 
suicide rates from pooled data: 
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TABLE 1.4.1.1 
COMPLETED AND ATl'EMPTED SlJJCIDES: ALL snJDIES" 

!uidde Unadjusted 
Number of Patient y~ Siiicide AttempCI/ IDciMlcc/1()0 

Dru& l'lliaua of Exposure AllemplS Number of Paliem Years 
PallaJU 

Org 3770 242.5 671.7 29 0.012 4.32 

Placebo 494 71.4 3 0 006 4.2 

Active eoauo1& I 977 195.2 6 0.006 3.07 
• Plliiiii •'-'ID • ruu...., SV:CIOC oy JUDlplll& UQWll llaUI. pl:- ,::n1 IS llCll ID 

Ille "''""lliM of crude l'llCa beccule c&pCISllR elm ii DOt available for lhia lllldy. 

Dru& 

Org 3770 

Placebo 

Active Colltrol& 

TABLE 1.4.1.2 
COMPLETED SlJJCIDES: ALL S'nlDIES" 

Number of Puient Y cars 
Pl!iClllS of Ut"IOSlll'C Suicidcu 

242.5 671.7 8 

494 71.4 0 

977 195.2 2 

Sulciclesl 
Number of 

Pllienu 

0.003 

0 

0.002 

·ent •10 m1='y llUUI/ (ID OlllOID& • Pili y U1U 11U DOI - illlegrata1 IDlO U1C 

Unadjusted 
l.Dcidencel I 00 
Pllient Years 

1.2 

0 

1.02 

COIDIDIWXI 

lllicide. 1bis patieDt ia DOI illcluded iD Ille calad1tiou of u1onality rl!CI. Tbe plliclll was llklll& Org 3770. 

Appendix 8.4.1.1 includes four tables that delineate the rate of 
suicide attempts and rate of •uicides in the US and Non-US 
studies separately. This is done to mark the significant 
variability in the rates of occurrence in us vs Non-US studies. 
In st~dies with exposu=e data, in the mirtazapine group 6 out of 
1299 us patients and 23 out of 1126 Non-US patients attempted 
suicide, with 1 US and 7 Non-US completed suicides. There were no 
suicide attempts or compllted suicides in the placebo or active 
co•1trols of the US studies. In the Non-US studies there were 3 
suicide attempts from placebo and 6 from active controls. There 
were no suicides from the placebo arm but 2 suicides from the 
active controls (both from th~ maprotiline treated group) of the 
Non-US studies. (•Suicide attempts• does not include ideation or 
completed suicides, but does include Kalf inflicted injury and 
overdoses • l 

When isolating the controlled studies only: there was one Org 
3770 patient who attempted suicide in a US controlled study, 
while in the Non-US controlled studies there were 12 Org 3770 
patients, 3 placebo patients, and 5 active control patient• that 
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attempted suicide. There were no completed suicides in the US 
controlled studies; in the Non-US controlled studies there were 6 
Org 3770 patients, 2 active control patients, and an additional 
Org 3770 in the ongoing study that committed suicide. 

As with deaths, the rates seem higher in the mirtazapine group, 
especially in the suicide attempts column. Suicide is a known 
outcome in some patients with chronic depression especially with 
long term followup, hence to find a causal relationship to the 
study drug is not possible with the incidence rates obtai11ed 
here, particularly when expressed in terms of patient years of 
exposure. 

8.,.2 Search l'or Serious :Vents 

The Code of Federal Regulations (CFR) defines serious adverse 
events as • ... ar.:• experience that is fatal or life-threatening, 
is permanently disabling, requires inpatient hospitalization, or 
is a congenital anomaly, cancer, or overdose• (21 CFF S 3li.32l. 
The total phase 2-3 database incidence rate of serious adverse 
events was 3t in the mirtazapine group, l.8t in the placebo, and 
3.3\ from active controls. 78 patients reported serious adverse 
experiences from the US studies and 87 patients from the Non-US 
studies. From the US studies, of the 78 total the mirtazapine 
group reported 56 patients with serious adverse experiences from 
the uncontrolled study 003-010 and ~ from various controlled 
studies. (The remaining 13 were reported in the placebo and 
active control groups) . All serious adverse events are discussed 
under specific headings: deaths, suicides, cardiovascular, vital 
signs, laboratories, other important events considered 
potentially drug related or otherwise. Data sources were the 
integrated safety sununary, patient narratives and case report 
forms. 

8.5 Other Safety 1'1Jldizlga 

8.5.l ADR lDCidence Table ~AB Lista 

The spontaneous reports of adverse events were classified by body 
system using Coding Symbols for Thesaurus of Adverse Reaction 
Terms II (COSTART) in the US studies and Record of Symptoms 
Emerging (ROSE) in the Non-US studies. The Non-US studies had a 
different reporting system (not aa stringent as in the US), and 
also considerably fewer adverse events and dropouts were 
reported, hence only the US studies are considered when preparing 
the tables and appendices. 

1.s.1.1 The l\ Table 

Appendix 8.5.l.1 includes all adverse event• in the ahort-tenn, 
placebo-controlled, US atudiea (all in tbe 003 aerie• la 003-002, 
-003, -008, -020, -021, -02a,· -023, and -o:a'> having an incidence 
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of a l\ in the mirtazQpine group. This g~oup of 8 studies were 
pooled and the rest left out because: (il they are placebo­
controlled studies; (ii) a1_l 8 are similarly designed an:i 
conducted; (iii) individual study tables of adverse events are 
•imilar; (iv) the Non-US placebo-controlled •tudics, as mentioned 
above employed a different reporting system; and {v) the rest of 
•tudies were either not placebo-controlled or were upen-label. 

8.5.1.2 Do•• R••POZUI• Por Cc:mmoD Adverse SVents 

There is one fixed-dose, placebo-contru!led (003-008) and another 
fixed-dose, but not placebo-controlled study (85002) in this 
submission. It is not possible to draw any conclusion about dose 
response relationships due to the equivocal and non-significant 
results and the small sample size. 

8.5.1.3 Cmnmou and Dru~ Related Adverse Bvent• 

From appendix 8.5.1.l the following is a list of adverse events 
in short term US studies having an incidence of a 5\ and reported 
at least twice as frequently as placebo: 

Adverse Clinical Ora 3770 Placebo Amitriptyline Trazodone 
Experience (N'"4S3) (N•361) (N•l93) (N-49) 

Flu Syndrome 22 ( 4.9%) 9 ( 2.S%) • ( 4.1%) s (10.2%) 

Jneteased Appetite 76 (16.1%) 7 ( 1.9%) 12 ( 6.2%) 3 ( 6.1%) 

Weipt Gain S4 (11.9%) 6 ( 1.7%) 13 ( 6.7%) 2(4.1%) 

Dizziness 33 ( 7.3%) 12 ( 3.3%) 27 (14.0%) 13 (26.S%) 

Somnolence 243 (S3.6%) 6S (11.0%) I IS (59.6%) 27 (,,.1%) 

a.s.1 . .- Adv•r•• Bvent Incidence• ou th• Ba•i• of AV• and CJender 

An analysis of adverse event incidences on the basis of age and 
gender was performed and submitted on 9/14/95 by the sponsor. The 
results are tabulated in appendix 8.5.l.4.l. The 13 adverse 
events analyzed come from appendix 8.S.l.1 and are adverse events 
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from the short-term US studies having an incidence of a 1% and 
reported at least twice as frequently as placebo. There were no 
statistically significant age differences and the only 
statistically significant gender difference was abnormal dreams, 
where it is reported in higher incidence among females. 

8.S.1.5 Adverse Bvent Incidence Over Jbltire Phase 2-3 Integrated 
Primary Database 

Appendix e.5.1.5 includes all other adverse events reported from 
the clinical trials (US and Non-US) that are not reported in the 
incidence a 1% table (Appendix 8.5.l.l). 

8.5.2 Laboratory Pindings 

a.s.2.1 serum Chemistry 

Appendix 8.5.2.1.1 lists the criteria and incidence of clinically 
significant chemistry laboratory abnormalities in the short-term 
US controlled studies (003-002, 003-003, 003-008, 003-020, 003-
021, 003-022, 003-023, and 003-024). These include patients with 
at least one postbaseline laboratory assessment. Also listed is 
the Fisher's exact test (two-tailed), which shows statistical 
significance (at p<•0.05) for cholesterol and triglyceride 
elevations. 1 1-. should be noted that these patients had normal 
baseline values and the changes were treatment emergent. 

Appendix 8.5.2.1.2 tabulates the statistical summary of mean 
changes from baseline at week three, six and endpoint LOCF 
assessment for laboratory parameters of importance to this 
review. At p<s0.05 there is statistical significance (not 
accounting for multiple comparisons) in the increase of 
cholesterol, triglycerides, ALT, AST, LDH and Alkaline 
Phosphatase when comparing Org 3770 and placebo. 

Areas of concern in this section are hepatotoxicity and fat 
metabolism, which will be considered separately: 

Hepatic 

In the integrated safety summary, the sponsor reports l4 patients 
treated with mirtazapine were prematurely terminated due to 
increases in one or more liver enzymea, and 8 patients 
experienced severe elevations. Only 2 patients overlapped, hence 
20 patients treated with mirtazapine were prematurely terminated 
or a~?erienced a serious event due to liver enzyme elevations. 

My rev~ . .lW of the integrated safety summary, appendices D. 1-D. 4 
regarding the premature terminations and serious adverse events 
and patient narratives revealed higher number• (given below) than 
reported by the sponsor. The discrepancy may lie in the 
categorization of the patients, since some patients had more than 
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one reason for premature termination or suffered more than one 
serious laboratory abnormality. · 

Based on my review, 20 (20/2796•0.72t) patients treated with 
mirtazapine were prematurely terminated due to increases in one 
or more liver enzymes, including GGT, alkaline phosphatase, LOH, 
ALT (SGPT), and AST (SGOT). There was only one (1/116l•0.09t) in 
the active control group and 2 (2/605•0.33t) in the placebo group 
that prematurely.terminated for chemistry abnormalities, all due 
to increases in liver enzymes. It is interesting to note that all 
20 Org 3770 premature terminations occurred in US studies. 

9 patients (0.32t) treated with mirtazapine had serious adverse 
experiences involving elevation of one or more liver enzymes. 
There was 1 (0.17t) case (one of the 2 premature terminations) in 
the placebo and 2 (0.17t) (the one pr£mature termination and an 
additional case) in the active control group of seri~~~ adverse 
experiences involving elevation of one or more liver enzymes. 
Here, 7 out of the 9 cases involving elevation of one or more 
liver enzymes occurred in US studies, and 2 in Non-US studies. 

Not every serious adverse event is listed as a premature 
termination: according to the sponsors listings in appendix D.1-
D.4 only 3 of the serious adverse events overlap with the 
premature termination's listings. Henc:e, overall 26 patients 
(26/2796•0.93t) treated with mirtazapine were prematurely 
terminated or experienced a serious event due to liver enzyme 
elevations, according to my review. 

Individual cases of the serious adverse events and premature 
terminations were examined and are listed in appendix 8.5.2.1.3. 

Based on my review, many of the cases listed in appendix 
8.5.2.l.3, may be causally ascribed to mirtazapine. Several 
factors are considered in ascribing the causal relationship: (i) 
the discrepancy across treatments in incidence of serious adverse 
events ~nd premature terminations due to adverse events; (ii) as 
shown in appendix a.s.2.1.2, mean changes from baseline are 
statistically significant for ALT at 3 weeks (mean change of 
8.92), 6 weeks (mean change of 4.22) and endpoint (mean change of 
4.33), AST at 3 weeks (mean change of 4.33), LDH at endpoint 
(mean change of 4.26) and alkaline phosphatase at endpoint (mean 
change of 1.82); (iii) resolution of laboratory abnormalities 
after discontinuation of the drug; (iv) enzyme elevations 
recurring after rechallenge in two cases; (v) no other 
compounding factors or risks, such as a consistent pattern of 
concomitant medi~ations (aside from alcohol) were discovered; and 
(vi) the severity of enzyme elevation in the mirtazapine group vs 
the placebo. 

There is no evidence for any specific factors such as age and 
sex, or dose and duration of exposure that predisposes an 
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individual for liver enzyme elevation. When evaluating the mean 
changes from baseline, there is a hint of an effect on the liver 
such as enzyme elevation and other liver function test 
abnormalities (Albumin, Bilirubi11, and total protein) during 
early exposure which then resolves with continued treatment (this 
is common with many drugs). As a risk factor for hepatotoxicity, 
concomitant ingestion of alcohol stood out, as illustrated by 
case #392. This case and the Drug-Drug Interaction study 
(reviewed in section 8.9) underscore the necessity of abstaining 
from alcohol while on this drug, since the patient received the 
drug for nine months without difficulty prior to the drinking 
episode. 

Despite the apparent causal relationship, the liver enzyme 
elevations are modest and transient in the vast majority, return 
to normal with continued exposure and resolve completely without 
sequelae in the premature termination cases. There is agreement 
in the assessment of the above with bo~h agency internal 
consultant Dr. John Senior and company consultant Dr. Paul 
Watkins. Although, Dr. Senior recommended a conservative approach 
with a liver enzyme monitoring protocol in place, Dr. Watkins and 
the PDAC did not see a clear benefit in this recommendation. My 
recommendation is avoidance of Remeron use in patients with liver 
disease and alcohol abuse. 

Fat Metaboliam 

In addition to hepatotoxicity, fat metabolism is an issue of 
concern. Statistically significant increases in cholesterol and 
triglyceride levels with mirtazapine are seen in the short-term 
us studies (see appendix 8.5.2.l.2), with a mean increase in 
cholesterol of 5.8 mg/dl and in triglycerides of 21.5 mg/dl. 
These increases were greater than the mean increase with 
amitriptyline. 

In one US uncontrolled study LDL and VLDL were analyzed (N•49) 
~nd there was an increase from baseline a40.8 mg/dl in 33\ of 
i~dividuals, but the LDL/HDL ratio did not show significant 
increase. 

Thus, there is compelling evidence that mirtazapine has a 
tendency to elevate cholesterol and triglyceride levels, again 
with no particular relationship to time, do~P.. age or sex. 
Considering that mirtazapine also causes w·j:,ht gain and 
increased appetite (to be discussed lateri tne elevation of 
cholesterol and triglyceride levels may be a secondary effect of 
overeating. (All levels d~ne were non-fasting). In non-US studies 
many patients were inpatients and hence with tightly-controlled 
diets, probably leading to a lower percentage c~ patient• with 
cholesterol, glucose, and triglyceride• elevationa. However, the 
combination of weight gain and cholesterol level elevation may 
increase the index of riak factors predisposing to cardiovaacular 
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disease. 

Oth•r Chemi•try 1•auaa 

The 3 cases of prostatic acid phosphatase elevations (#s 945 and 
365 from study 003-010 are premature terminations and # 45 from 
study 84050 a serious adverse event), need special mention. 
During preclinical studies and subchronic toxicity testing, 13 
out of 13 Beagle dogs treated with Org 3770 experienced 
significant decrease in prostatic weight, compared to one placebo 
treated dog. To evaluate this a follow-up dog study was done, 
which was not revealing. These three isolated cases are difficult 
to assess. In the clinical studies there were no effects on mean 
acid phosphatase levels. 

In summary: The serious, but rare adverse event of hepatitis and 
the more common occurrence of hepatic liver enzyme, triglyceride 
and cholesterol elevations can be causally ascribed to 
mirtazapine. 

8.5.2.2 Hematology 

To set internationally accepted standard definitions of adverse 
drug reactions and criteria for assessment of causality, the 
council for International Organizations of Medical Sciences 
(CIOMS) met in Paris,_ first in 1989 to designate drug-induced 
liver disorders, and in 1990 for drug-induced cytopenia. Their 
recommendations for drug-induced cytopenia were published in the 
International Journal of Clinical Pharmagoloqy. Therapy and 
Toxicology, Vol. 29 No. 2-1991 (75-81). I will enumerate their 
definitions and base my review on these recommendations: 

L•ukopenia < 3. o x 10
9 Ll 

Nautropenia < l.5 x 109/l (segmented polymorphonuclear cells and 
bands) 
Sever• neutropenia < 0.5 x 10

9/l 
Agranulocyto•i• is severe neutropenia in association with the 
sudden onset of signs and symptoms of bacterial infection (fever, 
malaise, oxopharyngeal lesions, etc.) 
Thrombocytopenia < 100 x 101/l 
Pancytopenia is anemia (hemoglobin< 10 g/l), neutropenia and 
thrombocytopenia 
Aplaatic anemia is pancytopenia (or bicytopenia) with bone marrow 
biopsy showing histological evidence of decreased cellularity in 
the absence of infiltration or fibrosis. 

Criteria for assessing the causal relationship of a drug to any 
of the abnormalities are multifactorial. I will only describe the 
assessment of time to onaet (for initial treatment) : 

Nautropenia anytime during treatment ia compatible 
Thrombc.:ytopuda s l month of exposure is suggeotive > l month is 
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compatible 
Pancytopeu.ia < 4 days is incompatible > 4 days is compatible. 

Appendix e.s.2.2.1 lists the sponsor's criteria and incidence of 
clinically significant hematology laboratory abnormalities in the 
short-term US controlled studies (003-002, 003-003, 003-008, 003-
020, 003-021, 003-022, and 003-024). These include patients with 
at least one postbaseline laboratory assessment. Also listed is 
the Fisher's exact test (two-tailed), which does not show 
statistical significance (at P<•0.05} for any of the tests 
listed. 

Appendix s.s.2.2.2 includes the statistical summary of mean 
changes from baseline at week three, six and endpoint LOCF 
assessment for hematologic laborat~ry parameters of importance to 
this review. At p<•0.05 there is statistical significance in the 
decrease of neutrophils and bands and ~ncrease in eosinophils 
when comparing Org 3770 and placebo. 

overall, 15 patients (15 /2796•0.54%) treated with mirtazapine 
were prematurely terminated due to hematology reported adverse 
events: 11 (ll/2796•0.39t) were due to leukopenia and/or 
neutropenia. There were 2 patients 2/60S•0.3lt (leukopenias) in 
the placebo group and 2 (leukopenias) (2/1161•0.l?t) in the 
active control group who prematurely terminated due to hematology 
adverse events. (In addition there is one agranulocytosis case in 
the active control group in the ongoing European study, not part 
of this database, although the case is discussed below) . 

7 patients (0.25t) (4 with leukopenia, one agranulocytosis, one 
pancytopenia with agranulocytosis, and one thrombocytopenia) 
treated with mirtazapine had serious adverse experiences (please 
see definition of serious adverse events in section 8.4.2) 
involving hematologic abnormalities. There were 3 (0.26%) serious 
hematologic events in the active controls and none in the placebo 
group. (In addition, there was the aforementioned case of 
agranulocytosis in the imipramine group of the ongoing European 
study). 

Not eve:r.y serious adverse event involving leukopenia is included 
as a premature termination: according to the sponsor's listings 
in appendix D.l-D.4 only 5 of the serious adverse events overlap 
with the premature termination listings. Hence, overall 13 
different patients (13/2796•0.46t) treated with mirtazapine were 
prematurely terminated due to leukopenic adverse events and/or 
experienced a serious leukopenic adverse event. 

Patient narrative or CRF reviews of the premature terminations 
and serious adverse events (listed in sponsor's submiaaion 
Appendix D.l-D.4) disclosed 20 additional notable cases of 
chronically low, periodic fluctuations, or one time episodes of 
reported decreases in WBCs and or neutrophils. Following this 
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discovery, the sponsor was asked to perform a thorough analysis 
of the data and report all cases (US and Non-US, Phases I, II, 
and III) with absolute neutrophil counts (ANCJ of 1500 or less. 
That search revealed one normal volunteer from Phase I with ANC 
1001-1500. The results from Phases II and III are listed in table 
8.5.2.2.l: 

Table a.s.2.2.1 
Di•tribut1,n of Patient• with ANC s 1500 

~ha•e II•III Studie• 

ANC Ix 10 1 /uLl 0-500(\) 501-1000 1001-1500 

Org 3770 3(0.11\) S(0.18%) 43(1.54%) 
(n•2796 l 

Placebo 0 l(0.17t) 2(0.llt) 
(n .. 605) 

Active Control O* 2(0.17%) 8(0.69%) 
(nsll6l) 

*Does no~ include the agranulocytosis case from 1m1pram1ne (the 
ongoing European study. 

Appendix 8.5.2.2.3 summarizes 33 of these cases in a tabular 
format. Cases of special interest are reported below, the 
remaining (as Appendix 8.5.2.2.3 reveals) were one time episodes 
of declines, periodic fluctuations, or baseline presentations of 
low WBC or neutrophil counts. Units utilized for the WBC are 
103 /µL. It should be noted that, of the total cases mentioned in 
the table above 7 met the criteria of neutropenia at beseline 
only, 3 at baseline and postbaseline, 28 had postbaseline 
neutropenia that resolved without interruption of their therapy 
and 9 had neutropenia at last visit. 

Agranulocyto•i• or Severe Neutropenia: 

Patient #671, (Study 003-010) a 41-year-old Caucasian male, was 
prematurely terminated from the study on Day 60 due to acute 
agranulocytosis, while on 60 mg/day dose of Org 3770. His 
baseline WBC was 7.93 and ANC was 4.96. On Day 53 the WBC was 
decreased to 3.46 and t.he ANC to 2.05. On Day 60, the patient 
presented with fever (l0l.3°F), bilateral submandibular swelling, 
severe myalgia, and severe pharyngitis. L~ratories on Day 61 
showed the following: WBC count • 3.0 x 10 /µL; lymphocytes • 
2.46 103/µL; basophils • 0.09 x 103/µL; eosinophils • 0.24 x 
103 /µL; monocytes • 0.21 x 103 /µL; and neutrophils • o. The 
patient was hospitalized and treated with antibiotics. Bands and 
granulocytes began appearing after three days of antibiotic 
therapy normalizing within 7 days, and the patient recovered 
completely. Seven weeks after discontinuing Org 3770, the 

70 



1- ~-· 

I 
J 

patient's hematology values continued to remain normal. 

Patient #224, (Study 85146) a 59-year-old female with screening 
WBC of 4, hemoglobin of 11.2 and platelet count of 176K, 
developed fever and a morbilliform rash on day 9 of Org 3770 (20 • 
mg bid) treatment. She was admitted to tbe hospital, with a 
leukocyte count of 3.1, hemoglobin of 11.3 and platelet count of 
39K with precipitous drop in these counts following in few hours 
(leukocyte count of 1.5, hemoglobin of 9.8 and platelet count of 
20K). The medication was stopped and the next day the patient's 
fever disappeared and the skin rash had improved considerably, 
but the pancytopenia (anemia, leukopenia, and agranulocytosis 
with absolute neutrophil count of 6) worsened. A bone marrow 
aspiration was performed revealing "medullary aplasia in 
particular with respect to the white cell lines with some 
atypical erythroblasts and megak<1ryocytes present. • Over the next 
few days the condition of the patient deteriorated as respiratory 
depression and a neurological shock syndrome developed. The 
patient was intubated and antibiotic therapy was started. Ove: 
the next two weeks the pancytopenia resolved and the patient 
improved clinically, and after 17 days, the tracheal tube was 
removed. The patient recovered without permanent damage. The 
patient had a history of Sjogren's Syndrome and was status post 
partial thyroidectomy a year prior to the study. 

Patient #168, (Study 85003), a 41-year-old Caucasian female, with 
no relevant past medical history was prematurely terminated from 
the study (day 14) due to acute decline of WBC and neutrophils 
and increase in lymphocytes on day 14, while on 30 mg/day of Org 
3770. At baseline the WBC was 3.9, the neutrophil was 45% and the 
lymphocytes were 47%; while on day 14, 2.5, 16% (ANC 475), and 
69%, respectively. There was gradual recovery, reaching normal 
counts (4.3, 39% and 48%). 

Patient #46, (Ongoing Study 86017) a 62-year-old male, developed 
agranulocytosis (leukocyte count • 1.9 x 109/L, neutrophils • 0%) 
on Day 44 of imipramine 112.5 mg treatment. Study medication was 
discontinued, and treatment with nortriptyline 100 mg/day was 
initiated the following day. The leukocyte count steadily 
increased and had returned to within normal range seven days 
later (5.l x 109/Ll. 

Laukopenia/nautropenia: 

Patient #1010, (Study 003-010) a 37-year-old male, experienced 
intermittent (on days 21, 56, and 137) then persistent (from day 
242 until termination day 433) clinically significant decreases 
of WBC and neutrophils. The lowest neutropbil count was 1.33 (on 
day 56), and 140 days after stopping the drug the count was 1.39. 

PE~~ent #1024, (Study 003-010) a 36-year-old male, developed (on 
day 15) clinically significant decreases of WBC (3.56) and 
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neutrophils (l.38). He was prematurely terminated (day 19) and 
values normalized 17 days later. 

Patient #167, (Study 003-010) a 38-year-old female, experienced 
wide fluctuations of WBC (highest 6.06 and lowest 2.93) and 
neutrophils (highest 4.26 and lowest 0.93) occasionally with 
clinically significant decreases. Because of this, she was 
prematurely terminated (day 112) . 

Patient #837, (Study 003-010), a 40 year-old Caucasian male, was 
lost to followup at day 31 while taking Org 3770 30 mg/day. At 
day 15 the neutrophil count was l.45 and at day 31 l.7, with no 
drop in WBC. 

Patient #217, (Study 003-010) a 44-year-old Caucasian female, was 
prematurely terminated from the study (day 30) due to myalgia, 
cough and pharyngitis, while on 37.5 mg/day dose of Org 3770. On 
Day 29 the WBC and neutrophils were decreased (2.62 and 1.24, 
respectively). 40 days later the patient's hematologic profile 
showed recovery, though the WBC and neutrophils were still low. 

Patient #248, (Study 003-010) a 35-year-old female, experienced 
fluctuations of WBC and neutrophils. She was prematurely 
terminated (day 41 while on 45 mg/day dose) for thrush. Patient 
was rechallenged after thrush resolved, but the thrush recurred, 
and the drug was discontinued permanently. The fluctuations of 
the WBC and neutrophils did not coincide with the thrush. At day 
14 her WBC was 4.36 and the neutrophil was 1.84; on day 57 (7 
days after second discontinuation) 4.18 and l.55, and on day 71 
3.5 and 1.72, respectively. 

Patient #408, (Study 003-010) a 40-year-old female, experienced 
decreases of WBC and neutrophils un days 268, 367, and day of 
termination 547, while on 60, 45, and 60 mg doses, respectively. 

Patient #416, (Study 003-010) a 45-year-old Caucasian male, was 
prematurely terminated from the study (day 29) due to myalgias 
and pharyngitis, while on 45 mg/day dose of Org 3770. on Day 26 
the neutrophils were decreased significantly (0.86), with liver 
enzyme elevations. The hematologic abnormality resolved within 3 
d&}'S of diacontinuation of study medication. 

Patient #420, (Study 003-010) a 53-year-old female, experienced 
decreases of WBC and neutrophils on days 8 and 131, and decrease 
in RBC on day 131 that lasted until termination (day 353). 

Patient #664, !£tudy 003-010) a 53-year-old Caucasian female, was 
prer.10lturely ter111inated from the •tudy (clay 97) due to gradual but 
steady d~~line of neutrophila from day 58 onward. There were 
decreases recQrded on days 30 and 51 as well. The neutrophil 
!!cunt. was 1920/mc!. on day 30 and 790/mcL on day 85. There was 
gradual recovery, re•~hing normal counts on day 1,3. 
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Patient #61, (Study 003-020/25) a 32-year-old male, was 
prematurely terminated from the study (day 70 of the long term 
study) due to lack of efficacy. Patient was treated with 
amitriptyline for 44 days then switched to Org 3770. 17 days into 
Org 3770 (10 mg) treatment, the patient had a decline in WBC 
(2.7) and neutrophils (ANC • 999), with gradual recovery, while 
continuing treatment. 

~~~1ent #84, (Study 003-02~/25) a 35-year-old male, was 
prematurely terminated from the study (day 72) due to 
improvement. Patient was treated with Org 3770 (10 mgl and 22 
days into the Org 3770 treatment patient had a decline in 
neutrophils (ANC • 684), with increases in lymphocytes, with 
normalization within a week. 

Patient #67, (Study 003-003), a 52-year-old Caucasian male, was 
prematurely terminated from the study (day 27) due to gradual but 
steady decline of neutrophils and increase in lymphocyt~s from 
day 21 onward, while on 35 mg/day of Org 3770. Her neutrophil 
count was 40t on day 21 and 30t on day 27. It recovered 2 days 
after discontinuation. 

Patient #29, (Study 003-003), is described under the chem.i.stry 
section. The patient was prematurely terminated on day 13, 
because of symptomatic hepatitis. On day 14 the WBC was at 2.5 
with normal neutrophils. The WBC recovered by day 21. 

Patient #669, (Study 003-010) a SB-year-old male, experienced 
intermittent (on days 12, and 84) then persistent (from day 84 
until termination day 94) clinically significant decreases of WBC 
(normal neutrophil count) . Hematology values on day 122 were 
still low. 

Patient #719, (Study 003-010) a 43-year-old male, was prematurely 
terminated (day 36) due to gradually declining WBC levels from 
day 21 on. At baseline the WBC was 3.8, and 3.47 on day 35. 

Patient #124, (Study 003-010) a 60-year-old female, had low WBC 
levels at baseline, remained chronically low while in the study 
with intermittent episodes of clinically significant decreases of 
WBC. She withdrew from the study on day 413. 

Patient #173, (Study 85146), a 39-year-old Caucasian female, was 
prematurely terminated from the study (day 42) due to acute 
decline of platelets (73 from baseline of 273) on day 42, while 
on 30 mg/day of Org 3770. There was complete recovery. 

Neutropenia cases in the active control group: 

Patient #24, (Study 85042), a 41-year-old Caucasian female, was 
prematurely terminated from the study (day 15) due to acute 
decline of WBC, while on amitriptyline. There was gradual 
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recovery, reaching normal counts on day 22. 

Patient #147, (Study 85042), a 28-year-old female was treated 
with amitriptyline and 15 days into the treatment patient had a 
decline in WBC (2.Sl and neutrophils (ANC • 1000). On day 36 
(last day of treatment and available data) the WBC was 2.7. There 
is no further information. 

Patient #9, (Study 85031), a 58-year-old female was treated with 
trazodone. On day 42 (last day of treatment and available data) 
the WBC was 4.2 and ANC • 984. There is no further information. 

Patient #137, (Study 85003), a 27-year-old Caucasian male, was 
prematurely terminated from the study (day 33) due to low WBC 
(3.5/cm3

), while on doxepine. There was gradual recovery. 

Neutropenia cases in the placebo group: 

Patient #29, (Study 003-008) a 28-year-old female, was 
prematurely terminated from the study (day 14) due to lack of 
efficacy and drop in WBC. Baseline WBC and neutrophil counts were 
low (ANC • 1540), after 7 days of treatment with placebo the 
patient had a decline in WBC and neutrophils (ANC • 957), with 
normalization within a week. 

In addition, to more fully evaluate the possible hematologic 
effects of mirtazapine, it may be helpful to evaluate the mean 
changes over an extended period. 

Mean changes are depicted in appendix 8.S.2.1.2. Additionally, 
table 8.5.2.2.2 displays these mean changes from Week 3 through 
Week 28. 
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TABLE 1.5.2.2.2 
M!AN CHANGES FROM BASlLINE FOR WHITE dLOOD CELLS: 

ALL U.S. CONTROLLED STUDIES 
Labolltoly Paruieter (Units) Ora 3770 Placebo Amilriptyline 

WBC COUNT (x 10'/µL) 

Bueline N '80 361 2.52 
Man 7.3 7.6 7.3 

Weclt3 N 4IO 304 210 
Man (M~an Change) 7.1 (-0.2) 7.3 (-0.2) 7.1 (-0.2) 

Week 8 N 411 237 183 
Man (Mean Change) 7.0 (-0.2) 7.3 (-0.2) 7.0 (-0.2) 

Week 12 N 163 S1 IOI 
Mean (Mean Change) 6.9 (-0.5) 7.S (0.0) 7.0 (-0.4) 

Weck20 N 124 3S Bl 
Mean (Mean Change) 7.3 (-0.1) 1.S (0.1) 7.1 (-0.2) 

Week28 N 10 2S 61 
Mean (Mean Change) 7.3 (-0.2) 7.8 (0.4) 7.0 (-0.S) 

EOSINOFHILS (x 10>/µL) 

Baseline N sao 361 2S2 
Mean 2.1 2.2 2.S 

Wcek3 N 480 303 209 
Mean (Mean Change) 2.S (0.3) 2.2 (-0.1) 3.0 (0.4) 

Weeki N 411 237 183 
Mean (Mean Change) 2.6 (O.S) 2.2 (-0.1) 2.9 (0.3) 

Week 12 N 162 S7 101 
Mean (Mean Change) 2.S (0.2) 2.2 (-0.3) 2.1 (0.0) 

Wcek20 N 124 JS II 
Mean (Mean Change) 2.1 (-0.2) 2.1 (0.2) 2.8 (0.0) 

Wcek28 N 10 2S 61 
Mean (Mean Change) 2.0 (-0.2) 2.7 (0.0) 2.8 (0.0) 

NEUTROPHILS (x 10'/µL) 

Baseline N sao 361 2S2 
Mean 60.3 60.1 60.I 

Wcek3 N 480 304 209 
Mean (Mean Chlnge) Sl.2 (·I.I) 60.4 (-0.4) 60.3 (0.S) 

Wed( I N 411 237 183 
Mean (Mean Change) SI.I (-1.S) S9.9 (-0.6) 60.2 (0.1) 

Week 12 N 163 S7 IOI 
Mean (Mean Change) S7.9 (·2.S) 60.4 (0.6) Sl.9 (·l.S) 

Wetlt 20 N 124 3S 11 
Mean (Mean Change) 51.3 (·2.2) 61.2 (2.0) 59.0 (·I.I) 

Week28 N IO 2.5 61 
Mean (Mean CJwiae) 51.6 (·2.0) 60.1 (-0.4) 60.9 (•I.I) 

N • Number of patieau with nalulble dala; Man• MMD value. 
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Org 3770 may be implica~ed as a possible cause of the 
agranulocytoses reported above. The pattern of hematological 
changes in these patients may correspond with typical cases of 
drug-induced agranulocytosis. Even though a case was observed in 
the imipramine group, this drug has been one of the mainstays of 
depression therapy for decades and leukopenia and agranulocytosis 
are not among its common adverse events. 

Considering the above, and the serious adverse events and the 
premature terminations, there seems to be a cause and effect 
relationship between administration of mirtazapine and decreases 
in HBC and neutrophils. Excluding the cases with fluctuations of 
WBC and neutrophil levels, almost all the other severe cases 
described may be causally ascribed to ~irtazapine. Several 
factors are considered in ascribing the causal relationship: (i) 
the discrepancr :i.n incidences of serious aJverse events and 
premature term nations due to adverse events between mirtazapine 
and placebo; (ii) although the incidencP differences shown in 
appendix 8.5.2.1.1 are not statistically significant, the mean 
decreases in neutrophils and bands (appendix 8.5.2.2.l) are 
statistically significant compa~ed to placebo; (iii) resolution 
of laboratory abnormalities after di~continuation of the drug was 
common; and (iv) no other compounding factors or risks, such as 
consistent pattern of concomitant medications, were discovered. 

There is no pattern suggesting specific risk factors such as age, 
sex, dose, or duration of exposure for this adverse event. 
Because many patients were droppea from their study due to 
leukopenia, it is difficult to assess the possible outcomes for 
those individuals if they had continued on the drug. 

Although clinically significant increaiies in eosino:i;>hils were 
observed in 2t (12/546) of Org 3770 pa.ients, a similar 
percentage of placebo patients experienced this abnormality and a 
higher percentage of amitriJi>tyline patients (6t) had a clinically 
significant increase in eosinophils. 

In summary: The serious adverse events of agranulocytosis, 
pancytopenia, and the more common occurrences of neutropenia and 
leukopenia can be causally ascribed to mirtazapine. The recovery 
period from the agranulocytosis was rapid. Mirtazapine is 
chemically related to mianserin and when first introduced was 
known as 6-azamianserin. Mianserin (to be discussed in section 
8.6.3), is a drug well known for its hematologic adverse events 
(in particular leukopenia and agranulocytosisl . 

8.5.2.3 UR%JfB ANALYSIS 

Appendix 8.5.2.3.1 lists the criteria and incidence of clinically 
significant urine analrsis abnormalities in the short-term us 
placebo and amitriptfl ne controlled studies (003-020, 003-021, 
003·022, and 003-024 . These include patients with at .least one 
postbaseline laborato~ assessment. Aleo listed is the Fisher's 
exact test {two-tailed), which does not show statistical 
significance (at pc•0.05) for any of the tests listed. 

There were no reports of serious adverse experiences or 
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premature terminations due to abnormalities in urinalysis 
parameters. For this section no individual cases were reviewed. 
Prom the available data it is apparent that no particular urine 
analysis abnormality Cli?l be attributed to mirtazapine • 

8. 5. 3 VITAL SIGNS AND 'lfl:IGBT 

Appendix 8.5.3.l lists the criteria and incidence of clinically 
algnificant Vital Signs and Weight abnormalitiea in the short­
term US controlled studies. These include patients with at least 
one postbaseline assessment. Also listed is the Fisher's exact 
test (two-tailed), which shows statistical significance for 
weight gain, when comparing mirtazapine with placebo. 

The statistical summary of mean changes from baseline at week 
three, six and endpoint assessment of the Vital Signs were not 
significant, but the Weight increases were statistically 
significant (weight gain is discussed below) . 

overall, 7 patients (7/2796•0.25tl treated with mirtazapine were 
prematurely terminated due to Vital Signs related (excluding 
Weight) adverse events. There were 8/1161 (0.69tl in the active 
control group and none in the placebo group that prematurely 
terminated for Vital Signs abnormalities, all due to increases or 
decreases in blood pressure. 

One (, 04tl patient (#262, study 030-010) treated with 
mircazwpine had serious adverse experience involving Vital Signs 
(hos~italization for hypertension 4 days after premature 
termination} . There were no cases in the placebo and there was l 
(0.09tl in the active control group of reported serious adverse 
experiences involving Vital Signs . 

. Individual cas~s of the serioua adverse events and premature 
terminations that occurred were examined and no significant 
findings were discovered. 5 out of the seven total cases that 
terminated px.::maturely in the mirtazapine group were due to 
increase in blood pressure (mild elevations) , 2 due to 
hypotension and 1 due to orthostati.c hypotension. During phase I 
testing orthostatic hypotension waa the most commonly reported 
adverse evt:nt. 

Evaluation of mean changes and aigr1if icant postbaaeline shifts 
for vital signs disclosed no differences between the mirtazapin~ 
and the placebo groups. 

Weight gaizl. 

As appendix 8.5.3.l shows, there io statistical significance (at 
p<•0.05) for clinically aignificant weight gain, when comparing 
mirtazapine with placebo. Weight gain i• one of the most 
frequently reported adveree event. 107 (107/2796•3.Slt) patients 
treated with mirtazapine were premuturely terlllinated due to 
weight increaee. There were 3 (J/1161•0.26•> in the active 
control group and 1 (1/36l•0.28t) in the placebo group that 
prematurely terminated for weight increaao. All di'opout• (except 
one mirtazapine patient) came from US atucliee • 
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overall 15\ of US patients and 5\ of Non-US patients reported 
weight gain as an adverse event. Despite this reporting and 
dropout discrepancy between US and Non-US studies, the mean 
weight gain in the two ~roups as comparable. Amitriptyline and 
maprotiline reported weight gain with comparable pe~centages to 
mirtazapine, while much smaller percentages reported weight gain 
in other active control grouis and in the placebo group. In all 
US concrolled studies, the m rtazapine group had a gradual 
increase in mean body weight of 8.2 lbs, (6.0 for amitriptylinel. 

A trend towards increase in non-fasting triglycerides and 
cholesterol was noted with the weight gain. The incidence rate of 
clinically significant weight gain (> 7\ change from baseline) in 
all US and non-US controlled studies was approximately 16t 
(short-term US studies was 7.St). In US Un-controlled studies the 
rate was 32.l\. With lengthening exposure to the drug, both the 
numbers reportin~ clinically si~iflcant weight gain and the 
amount of gain rise. Extreme weight gain (defined as 2 lOt of 
baseline in 2 consecutive visits) of US patients was 
approximately 9.0\ for both mirtazapine and amitript-yline, while 
2 15\ gain at 2 or more consecutive visits was 3.1\ for 
mirtazapine and 0\ for amitriptyline. 

Table 8.5.3.l summarizes the mean changes for weight reported in 
the short-term US studies: 

TABLE 8.5.3.1 
MEAN CHANGES FROM BASELINE FOR WEIGHT: 

SHORT· TERM U.S. CONTROLLED STVDIES 

Vital Sign Parameter (Units) Org 3770 Placebo I Amitriptyline 

Weight (lbs) 

Bue line N 453 361 193 
Mean 164.S 166.S 166.S 

Weck I N 426 343 Ill 
Mean (Mean Change) 166.6 (t.S) 166.3 (0.1) 166.1 (0.7) 

Weck2 N 319 315 173 
Mean (Mean Change) 166.S (2.3) 166.9 (0.2) 168.7 (t.S) 

Weck3 N 361 294 IS6 
Mean (Mean Change) 168.8 (3.0) 165.7 (0.4) 167.S (1.7) 

Weck4 N 3'60 276 153 
Mean (Mean Change) 168.9 (3.S) 166.8 (0.2) 169.9 (2.2) 

Weeks N 292 229 13S 
Mean (Meu Change) 169.3 (4.)) 165.S (0.2) 168.3 (2.6) 

Weck6 N 247 203 129 
Mean (Mean Chanae) 171.1 (4 ... ) 165.9 (.0.1) 166.6 (3.0) 

N • Number of p1rienta with evaluable data; MMD • Man value. 

The weight increase, when comparing Org 3770 and placebo, is 
statistically significant (p value <0.05) at every visit and 
endpoint. · 

When evaluating vital signs and weight gain it is apparent that 
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weight gain is a common and significant adverse event with clear 
causal relationship to the study medication. The continued weight 
gain with continued exposure, and the triglyceride and 
cholesterol elevations in conjunction with the weight gain, mar 
place an individual at a higher long-term risk for cardiovascu ar 
complications. 

8.5.4 SC:GI Pinding• and Other Cardiova•aular Bvant• 

overall, 19 pat1ents (l9/2796•0.68t) treated with mirtazapine 
were prematurelr terminated due to carr.'.iovascular adverse events: 
4 (4/2796•0.l4t were due to palpitation; 4 (4/2796•0.l4tl were 
due to tachycardia; 7 (7/2796•0.25tl were due to abnormal ECG; 2 
(2/2796•0.07tl were due to myocardial infarctions (MI); there was 
also one ru~tured aneurysm and one pulmonary embolus (PE) . There 
were 3 cardiovascular (3/605•0.50t) premature terminations in the 
placebo group and 22 (22/ll6l•l.90t) in the active control group. 

18 patients (0.64t) (5 ECG changes, 3 Mis, 2 chest pains, l 
cardiac arrest, l exaggerated vaso-vagal response, l ruptured 
aneurrsm, l syncope, l coronary artery bYPass graft (CABG), l 
transient ischemic attack (TIA), l hypertension (HTN), and l PE) 
treated with mirtazapine had serious adverse experiences 
involving the cardiovascular ~ystem. There were 4 (0.34tl serious 
cardiovascular events in the active controls (PE, angina, 
tachycardia and se:cious hypotension) and none in the placebo 
group. 

Not eve~ serious adverse event is included as a premature 
termination under the cardiovascular reasons for tern:ination: 
according to the sponsors listings in appendix D.l-0.4 only 8 of 
the serious adverse events overlap with the premature 
termination's listings. Hence, overall 29 different patients 
(29/2796•1.04t) treated with mirtazapine (l.90t for active 
control) were prematurely terminated due to cardi•:>vascular 
adverse events and/or experienced a serious cardiovascular 
adverse event. 

Individual cases of special interest from the ser·ious adverse 
events and premat.ure terminations in the phase 2-3 trials were 
examined and some listed in appendix 8.5.4.l. 

In the clinical J>harmacology studies performed to examine the 
safety, tolerance, PD and PK characteristics of mirtazapine 
common safety concerns included: recurrent episodes of 
orthostatic hypotension (17/350) and syncope (4/350). 

SCGI Finding• 

Appendix 8.5.4.2 lists the criteria and incidence of clinically 
•lgnificant ECG abnormalitie• in the •hort-term US controlled 
studies. These include patients with at least one poatbaseline 
ECG assessment. Also listed i• the Fisher's exact teat (two­
tailed), which does not •how •tati•tic&l •ignificance (&t 
pc•0.05) for any of the teeta liated. 

Appendix 8.5.4.3 includes the atatiatical aummary of mean changes 
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from baseline of the ECG parameters. There is statistically 
significant change in increased heart rate ~nd prolongation of 
QTc when comparing mirtazapine to placebo; however the difference 
seen when comparing the active control to mirtazapine or to 
placebo is far greater than that seen for the mirtazapine and 
placebo comparison. 

The above analrses include seven of the eight U.S. short-term 
placebo-contro led studies, for which ECG data exists. 

Org ~770 does not appear to induce significant hearc rate, PR, 
QRS, or QTc interval abnormalities. But, with respect to mean 
chan~es, Org 3770 induced a statistically but not clinically 
significant increase in heart rate (3.38 b~ml and QTc interval 
(4.3 msec). The magnitude of the increaae induced by Org 3770, 
for both heart rate and QTc is significantly less than the 
increase induced by amitriptrline (13.33 bpm for heart rate and 
17 msec for QTc interval). A so, the incidence of rhythm 
disturbances or ST/T wave abnormalities at either Weeks 3-4 or 6-
8 was not statistically different when comparing Org 3770 and 
placebo treatments. 

In summary, when evaluating cardiovascular adverse events and ECG 
abnormalities it is not apparent that there is a clear causal 
relationship to the study medication. There are indications that 
mirtazapine may have an influence on the conduction pathway in 
certain patients, as evidenced by 2 cases of LBBB, but Org 3770 
did not have a statistically significant effect on the PR or ORS 
interval when compared to placebo. 

The frequent episodes of orthostatic hypotension and exaggerated 
vasovagal responses experienced in the Phase I studies can be 
directly linked to the study drug. The two cases described above 
(patients #006, study 88005 and #028 study 22503) are 
illustrative of this fact. 

Based on the data reviewed, the effect of Org 3770 on the ECG was 
of statistical but not clinical significance compared to placebo, 
and it appears to have a more benign cardiovascular profile than 
the active controls. However, it is difficult to discuss Org 
3770's potential cardiovascular adverse effects, consi~ering its 
possible link to conduction abnormalities, orthostatic 
hypotensi~n, and vasovagal effects. It may be that certain 
patients would be susceptible to such adverse drug reactions. 

8.5.5 Chest X-Ray 

No s~ch diagnostic test was performed. 

8.5.6 Opthalmology 

overall 525 patients (176 Org 3770, 137 amitriptyline, 35 
trazodone and 177 placebo) had two ophthalmological examinations 
(baseline and follow-up) in the short term OS studies and 136 
patients (51 org 3770, 55 amitriptyline, and 30 placebo) in the 
lO?•\I term studies. The sponsor's apecial analysis revealed no 
particular increase in ophthalmological abnormality in any of the 
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treatment groups, both in short-term and long-term US studies. 
The percent and type of abnormalities were not different between 
Org 3770, placebo and active control, and no particular 
abnormality was overrepresented. 

8.5.7 Special Studie• 

The anxiolytic properties of mirtazapine were investi~ated in 
three studies (80036, 81011, and 80035). In these series of 
studies, a total of 150 patients received mirtazapine, 50 
pl~cebo, and SO diazepam. There were no unique safety findings in 
this population. 

8.5.8 Withdrawal Phenamuon/Abuae Potential 

To evaluate withdrawal symptoms, the sponsor used the description 
of the withdrawal syndrome associated with TCAs as described by 
Frenkel et al in 1992: •the most common complaint is of a 'flu­
like' syndrome: nausea, vomitin~, diarrhea, abdominal cramps, 
malaise, cold sweats, chills, dizz5.ness, and headaches.• 
Investigators conducted follow-up interviews after premature 
terminations and/or com~letion of studies. Most US studies, but 
none of the Non-US st.udies had follow-up interviews. Following 
discontinuation of study medication, reporting rates of 
withdrawal adverse events were l0.4t for mirtazapine, placebo 
l4.3t, and active control 26.2t. In the short term studies, signs 
and symptoms that could be considered withdrawal related occurred 
in 6/170•3.S~ mirtazapine and 8/106•7.St placebo subjects. In the 
lon~ term SLudies 12/141•8.St mirtazapine and 2/34•5.9t placebo 
patients reported signs and symptoms that could be considered 
withdrawal related. 

In addition, the sponsor does not report any instances of 
mirtazapine abuse or de~endence. There was lack of voluntary and 
persistent dose escalation by patients, and few reports of 
euphoria. Overall, there seems to be no evidence of withdrawal 
phenomenon or abuse potential for this drug. 

8.5.9 BWl'illll Reproductive Data 

Pregnancy was an exclusion criterion for enrollment and when a 
patient became pregnant they were discontinued. Of the eight 
patients who became pregnant in the phase II-III studies, six 
were in the Org 3770 group while two were treated with active 
controls. 

Two healthy live births were reported for patients who took Org 
3770, patients #921 [Study 003-010] had been in the study for 62 
days and it waa estimated that she had been pregnant for 5-6 
weeks before discontinuation, and #066 [Study 003-026] had been 
in the study for 625 days and it was estimated that she had been 
pregnant for 3 weeks before discontinuation. Three pregnancies 
ended in abortions, and patient #942 [Study 003-ClOJ had a false 
positiv~ pregnancy teat. Two pregnancies were repi~rted for 
pati~nts who took active control compounds, patients #0~5 [Study 
003-027] and 1074 [Study 85003], both pregnancies \Ofere ixoventful 
and resulted in the births of noxmal healthy babies. 

81 



a.s.10 overdo•• Bxperienc• 

During the worldwide development of Org 3770 there were 18 
attempted overdoses of which 8 involved Org 3770 alone or in 
combination with other drugs. There were no overdose deaths 
associated in the Org 3770 alone cases, however one patient 
(study 84023, # 112) died from a combination overdose of Org 
3770, amitriptyline and chlorprothixene. The overdoses cases 
involving Org 3770 are listed below: 

Patient# 110 (study 003-010), a 31 year old female attempted 
suicide by Org 371'0 overdose (300 mg on day 153 of study. The 
only adverse event reported was sedation. 

Patient# 421 (study 003-010), a 27 year old male attempted 
suicide by Org 3770 (975 mg) and clona~epam (30 mg) overdose on 
day 339 of study. His Org 3770 overdose was 22 fold the 
prescribed dose and the clonazepam was 30 fold higher (no plasma 
levels are recorded or mentioned in the patien:: narrative or 
CRF). He was disoriented, drowsy (lasting 16 hours), had impaired 
memory and also experienced transient increase in heart rate. 

Patient # 112 (study 84023 l .. a 47 year old female died due to 
overdose w~th Org 3770, amitriptyline and chlorprothixene on day 
13 of study. She was inpatient then sent home for the weekend. 
After the weekend she phoned the hospital complaining of nausea 
and flu-like symptoms, but failed to come to the hospital. She 
was later found dead in her apartment. An autopsy of this patient 
revealed toxic levels for amitriptyline (l mg/l) and 
chlorprothixene (2.5 mg/l), while the Org 3770 level was 2-3 fold 
the therapeutic levels produced by normal dosing (actual level 
no~ recorded). In this reviewer's opinion the death is 
attributable to TCA toxicity rather than mirtazapine. 

In addition to the above, there were several overdoses with 
uneventful recoveries and no adverse events reported during the 
overdose: 

Patient# 746 (study 003-010), a 29 year old female attempted 
suicide by Org 3770 overdose (estimated 354 mg) on day 19 of 
study. 

Patient# 283 (study 85002), a 43 year old female attempted 
suicide by Org 3770 overdose (100 mg) on day 35 of study. 

Patient# ~8 (study 85003), a 37 year old fem..,le attempted 
suicide by Org 3770 and oxazepam overdose (amount unknown) on day 
171 of study. 

Patient# 21 (study 85027), a 36 year old female attempted 
suicide by Org 3770 (150 mg) and pain killar ove:c'dose on day 34 
of study. 

Patient# 44 (study 85146), a 22 year old female attempted 
suicide by Org 3770 (180 mg) overdose on day 31 of study. 2 hours 
after ingestion the plasma drug level was 49.9 ng/ml. 
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On July 18, 1995 the sponsor submitted a sketchy adverse events 
report regarding European study 86017. A female patient took an 
overdose of mirtaza~ine (810 mg) with ~lasma levels reaching 206 
ng/ml; she was hospitalized for confusion. She recovered without 
sequelae in one day. There were no ECG, vital sign or laboratory 
abnormalities. 

On 9/14/95 the sponsor submitted "Data from Spontaneous 
Reporting• from the Postmarketing Surveillance in the 
Netherlands, and in this report there are 3 overdoses mentioned: 

1. An 81 year old female took an overdose of 60 tablets of 15 
mg mirtazapine and 14 tablets of 15 mg midazolam. Patient was 
admitted to the intensive care unit in a subcomatose state but 
regained consciousness in few hours. There were no ECG or 
other abnormalities reported. She was placed back on 
mirtazapine 4 days later. 

2. A female of unknown age took an overdose of 27 tablets of 
30 mg mirtazapine. Mirtazapine plasma level of 205 mcg/liter 
was measured. Patient was anxious and delirious. There were no 
ECG or other abnormalities reported. Patient had fully 
recovered the following day. 

3. A 23 year old female took an overdose of 15 tablets of 30 
mg mirtazapine and unknown amount of alcohol. Two hours after 
the suicide attempt she felt drowsy. Patient recovered without 
sequelae. 

Overall, except for the fatal overdose also involving 
amit~i~tyline, there were a lack of clinically serious symptoms 
in patients with Org 3770 overdose. The symptoms reported, even 
at the highest dose (22 fold the prescribed dose) included 
disorientation, drowsiness, impaired memory, and increased rapid 
heart rate with all the symptoms resolving promptly and without 
intervention. 

8.6 Summary of Imp~rtant Adver•• Event• Con•idered Po••ibly or 
Probably Drug Related 

8.6.l Somnolence/Sedation 

Somnolence/sedation accounted for premature discontinuation in 
218/2796•7.St of mirtazapine treated patients, in 10/605•1.65t of 
placebo, and in 68/1161•5.86% of active control treated patients. 
It should be noted that all complaints of drowsiness, grogginess, 
sedation, sleepiness and somnolence are included under the 
heading of somnolence/sedation. Again, as with other adverse 
events, the vast majority of premature terminations come from US 
studies. Somnolence7sedation was severe enough in many patients 
that it interfered in their daily activities and contributed to 
motor vehicle accidents {MVA) in some: 

Patient #253 (study 003-010) was prematurely terminated from the 
study after she experienced a minor MVA. Her sedation started at 
day 2 of dosing and was disabling, especially at work. On day 23 
she had the accident and her medication (15 mg of mirtazapinel 
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was stopped for three days. It was resumed at half the dose, but 
on day 28 the investigator thought it best for the patient to 
discontinue from the study. 

Patient #514 (study 003-010) also experienced an MVA, but the 
circumstances of the :iccident (patient was rear-ended) made it 
not likely that it was secondary to drug related sedation. 

Patient #609 (study 003-010) was prematurely terminated due to 
sedation after five days on study medication (7.5 mg of 
mirtazapine) . She experienced increased sedation starting on day 
3, also co~lained of •drowsiness, fogginess in thinking, and 
blurred vision. While on medication she had an MVA, which she 
attributed to her fogginess in thinking and blurred vision. 

Patient #124 (study 003-020) a non-compliant 24 year old female 
experienced a minor MVA aft~r four days on study medication (5-20 
mg of mirtazapine/day) . She experienced sedation while on 
medication, but direct relationship to MVA and sedation is net 
clear. 

In the short term placebo controlled US studies somnolence was 
reporteu with 53.6\ incidence in the mirtazapine patients, 18.0% 
with placebo, and 59.6\ with Amitriptyline. These incidence rates 
were similar for the remaining database as well. 40\ of the 
patients report somnolence by week 1, occurrence rates gradually 
decreasing thereafter, with no evidence of buildin~ tolerance. No 
age, gender, or dose related differences in reporting were found. 
It is clearly evident that sedation is a major side effect that 
can be ascribed to mirtazapine. 

All analysis of adaptation of this very common adverse event did 
not reveal any adaptation: 

Somnolence Week 1 Week 2 Week 3 Week 4 Week S Week 6 

Org 377~ 1001\ 78" 64" 62" S6" 47" 
N "' 1 lti 
Placebo 100" 9S" 86" 76" 6270 S2" 
N • 21 

8.6.2 Bepatotoxicity 

overall, 26 patients (26/2796•0.93\) treated with mirtazapine 
were prematurely terminated or experienced a serious event due to 
increases in one or more liver enzymes, including GGT, alkaline 
phospatase, LOH, ALT (SGPT), and AST (SGOT). (There was only 2 
(2/1161•0.17\) in the active control group and 2 (2/605•0.33\) in 
t~e placebo group). 

Tbere eeems to be cau•e a.~d effect relationship between 
administration of mirtazapine and liver enzyme elevations, 
without any specific factors such as age, a~. dose or duration 
of exposure that predispose an individual for liver enzyme 
elevation. Statistically significant increases in liver enzymes 
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were seen in the short-term US studies. As a risk factor for 
hepatotoxicity, concomitant ingestion of alcohol stands out. 

The post-marketing reportin~ (up to mid 1994) of mianserin, the 
sister compound to mirtazapine, with an exposure of 3.2 million 
patient rears, reveals a frequency Of hepatic function 
abnormal ties of llS cases, hepatitis 22 cases and cholestatic 
hepatitis 22 cases. 

In summary: The serioLs, but rare adverse events of chemical 
hepatitis and the more common occurrence of hepatic liver enzyme 
elevations can be causally ascribed to mirtazapine. Despite the 
apparent causal relationship, the liver enzyme elevation is 
modest and transient in the vast majority and resolves co~letely 
without sequelae. My recommendation is baseline and periodic 
evaluations of liver function and avoidance of its use in 
patients with liver disease and alcohol abuse. 

8.6.3 Agranulocytoai•/Neutropenia 

Overall, 13 patients (13/2796•0.46%) treated with mirta7.apine 
were prematurely terminated and/or experienced a serious adverse 
event due to leukopenia and/or neutro~enia, including three 
agranulocytoses (one being pancytopenia with agranulocytosisl . 
(There were 2/60S•0.3lt (leukopenias) in the placebo group and 
3/1161=0.26% (leukopeniasl in the active control grou~. In 
addition there is one agranulocytosis case in the active control 
group in the ongoing European study, not part of this database). 

Considering the above, the discre~ancy in incidences of serious 
adverse events and premature terminations due to hematologic 
adverse events between mirtazapine and placebo and the 
statistically significant mean chan~es (decreases) of neutrophils 
and bands (a~pendix 8.5.2.2.ll in the short term US controlled 
studies, it is reasonable to ascribe a cause and effect 
relationship between the administration of mirtazapine and 
decreases in WBC and neutrophils. 

To put this in perspective it is worthwhile to compare the 
developmental phases of mirtazapine and felbamate. 'rhe clinical 
review of the felbamate NDA (afproved Aug 19~3) and the 
retrospective hematology conau.t prepared for the advisory 
committee (Sep 27,1994) on the postmarketing reports of aplastic 
anemia, reveal similarities to mirtazapine. In the felbamate 
clinical trials (Phases II-III) total number of patients exposed 
to the drug waa 1677 (1246 adults and 431 pediatric patients). No 
cases of aplastic anemia were reported, althou~h after marketing 
it was determined that felbamate caused aplastic anemia. In 
Phases II and III, compared to placebo and valproate a 
statistically significant decrease in WBC occurred in the 
felbamate group, especially when felbamate was used as adjunctive 
therapy and not as monotherapy. No decreases of hemoglobin and 
hematocrit or platelet decreases were seen. An overall analysis 
of the database revealed that 15 patients had ANC < 1,000 while 
on felbamate (most declines seen at one visit onlrl, with counts 
improving as other drugs were discontinued and f e bamate was used 
aa monotberapy. Overall, there were S premature terminations due 
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to neutropenia three of them with ANCs of 35, 420, and 459. 

To better understand the worriso~e hematologic and chemistry 
adverse events in Org 3770 treatment groupa, a look at the post­
marketin~ experience with mianserin, the sister compound to 
mirtazap1ne, is necessary. 

Mianserin is a tetra-cyclic compound first synthesized in 1S66 
and developed in Europe since 1969 by Organon International. 
Mianserin was first introduced on the world 111D.rket in 1974 by 
Organon and an IND was submitted to the agency in 1977 under IND 
# 13,400. It is a piperazine-dibenzazepine with ~arked 
antihistaminic and antiserotoniner~ic properties and little or no 
action on reuptake of amines. It differs structurally from 
mirtazapine by one nitrogen atom. 

On December 2, 1994 the sponsor submitted a summary of 
•spontaneous adverse drug effects (ADE) reports on Tolvon•,• as 
part of this NOA. This summary encompasses all ADEs reported from 
the initial introduction of this drug to the end of 1993. There 
is a total of 2,430 reports with 3,469 ADEs associated with the 
use of mianscrin. Among the total number of 2,430 ADE reports, 95 
reports (4\) had a fatal outcome. 

From 1974 onwards, mianserin has been marketed in over 70 
countries, and the extent of its use is estimated on the basis of 
NV Organon sales figures. Based on sales in number of defined 
daily doses (DOD) per rear, the cumulative total amount of 
mia~serin sold world-wide is approximately 1.17 billion daily 
doses. Of greatest concern regarding the ADEs are the 445 reports 
on blood dyscrasias including 38 fatalities received through Jan. 
l, 1994. These 445 AryEs are broken down into the following 
diagnoses: leukopenia-73 cases with 2 fatalities; 
gr,nulocytopenia-114 cases with 3 fatalities; a1ranulocytosis-231 
cases with 20 fatalities; pancytopenia-27 cases with 13 , 
fatalities. The total represents a reporting rate of 0.38 per 10 
DDDs of mianserin use. To get a better understanding of the 
reporting rate I converted the analysis given by the sponsor to 
reflect a reporting rate in patient rears: the 1.17 billion DDS 
is equivalent to 3.2 million (l.17 billion/365} patient rears; 
and 445 cases of blood dyscrasias reflect 139 cases of b ood 
dyscrasias per million patient years. 

My presentation above summarizes overall reporting rates. When 
compar·in!1 reporting rates from specific countries, there are wide 
disparities, for example New Zealand and Sweden report much 
higher rates than other countries such as Belgium or UK. Further 
analysis of the reported cases reveals no correlation between the 
gender and blood dyscrasias while on mianserin, but there seems 
to be an influence of age with the elderly havlng a higher 
reporting. There was no clear dose response relationship to the 
development of blood dyscraaias, but the most common time for the 
development is between t-6 weeks of treatment, while only 10\ of 
cases occ1u:red after 3 months of use. we have to assume that 
there are cases that are not reported, and it is possible that 
late onset cases are not as frequently reported. Mo•t (66\) 
recovered within two weeks of treatment discontinuation. 



An additional report of mianserin postmarketing ADEs covering the 
period of l/l/94-7/1/94 reveals additional 10 cases of blood 
dyscrasias including 5 agranulocytoses. 

In summary: The serious adverse events of agranulocytosis (with 
an estimate of crude incidence rate of l/1000), pancyto~enia, and 
the more common occurrences of neutropenia and leukopen1a can be 
causally ascribed to mirtazapine. The well known hematologic 
adverse events of mianserin, in particular leukopenia and 
agranulo~ytosis and mirtazapine's chemical similarity to 
~ianserin make it more than likely that mirtazapine will have 
heffi~tologic toxicity. The agencies external consultant Dr. Lewis 
Wein~raub, the sponsor's consultant Dr. Stanton Gerson and the 
PDAC did not recommend monitoring of the WBC. This assessment is 
based up~n the evaluation that the expected rate of 
agranulocyt~sis is very low and there seem to be no gradual 
decline of th~ neutrophil count to warn of the impending event. 

8.6.4 Fat Metaboli~ And Weight 

There is also compellins evidence that mirtazapine has a tendency 
to elevate cholesterol anci t-.riglyceride levels: in short term 
placebo controlled US studies ~he incidence of clinically 
significant (20t above normal liml~e) elevation in cholesterol 
levels was lSt in mirtazapine ~atien~~ compared to 7t in placebo 
(a statistically si~ificant difference), qnd et for 
amitriptyline. Considering that mirtaza~ine A:~o causes weight 
gain and increased appetite, the elevation of cho:~qterol and 
triglyceride levels may be a secondary effect of over~~~ing. This 
is specially the case because the cholesterol and triglyce~~~P. 
samplea were not fasting levels. In non-US studies many patientb 
were inpatients and hence with tightly-controlled diets, perhaps 
leading to a lower percentage of patients with cholesterol and 
triglycerides elevations. The combination of weight gain and 
cholesterol level elevation may increase the index of risk 
factors predisposing to cardiovascular disease. 

Weight gain is one of the most frequently reported adverse 
events. 107 (l07/2796s3.8lt) patients treated with mirtazapine 
were prematurely terminated due to weight increase. As appendix 
8.5.3.l shows, there is statistical significance (at pc•0.05) for 
clinically significant weight gain (>7t from baseline weight), 
when comparing mirtazapine to placebo. 

It is apparent that weight gain is a common and significant 
adverse event with clear causal relationship to the study 
medication. The continued weight gain with continued exposure, 
and the tri~lyceride and cholesterol elevations in conjunction 
with the weight gain, may place an individual at a higher long­
term risk for cardiovascular complications. 

8.6.5 Cardiova•cular 

Org 3770 induced a statistically, but not clinically significant 
mean increase in heart rate (3.38 bpm) and QTc interval (4.3 
msec) compared to placebo. The amitriptyline-induced increase in 
heart rate (13.33 bpm) and QTc interval (17 maec) was 
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significantly greater. 

The frequent episodes of orthostatic hypotension and exaggerated 
vasovagal responses experienced in the Phase I studies can be 
directly linked to the study drug. The two cases described in 
section 8.5.4 {patients #006, study 88005 and #028 study 22503) 
are illustrative of this fact. 

In summary, when evaluating cardiovascular adverse events and ECG 
abnormalities, it is apparent that normal healthy volunteers are 
susceptible to orthostatic hypotension, exaggerated vasovagal 
episoaes and, with IV dosing, possible cardiac arrest. In Phase 
II-III studies the orthostatic hypotension and exaggerated 
vasovagal responses were not nearly as pr• .inent as in Phase I. 7 
patients (7/2796•0.25\} treated with mirtazapine were prematurely 
terminated due to Vital Signs related {excluding Weight) adverse 
events, all due to increases or decreases in blood pressure. 

It appears that this patient population is not nearly as 
susceptible to the adverse effects (orthostatic hypotension and 
exaggerated vasovagal responses) that afflicted the normal 
healthy volunteers. In the Phase II-III studies, there are 
indications that mi:ctazapine may have cardiotoxic effects: an 
influence on the conduction pathwar (as evidenced by 2 cases of 
LBBB) and the statistically significant prolongation of QTc and 
increased heart rate. However. Org 3770 overdose appears to have 
relatively benign cardiovascular effects. It is difficult to 
assess Org 3770's potential cardiovascular adverse effects but 
they may be important for certain susceptible patients. 

8.6.6 Seizure• 

In the integrated safety data set, convulsions occurred in only 
one (l/2796) mirtazapine patient {# 91, Study 84072) and in three 
~ctive control patients {doxepin # 75, Study 85003 and 
a~itriptfline # 135 and 213, Study 85146). This indicates that 
mirtazapine 1s not a pro-conv-~lsa.~t. 

8.7 Important Bventa Ccm.idered Hot Drug Related 

The definition of a serious adverse event is given above in 
section 8.4.2. Appendix 8.7.l dis~lays a lisLing of &uch adverse 
events for mirtazapine that in this reviewer's opinion are not 
attributed to treatment. Please note that fatalities have already 
been included in Appendix a.2 and are not repeated in Appendix 
8.7.l. 

8.8 Snnnnery of Drug lllteracticm. 

1.1.1 Drug-Demographic lllteractiOAB 

The sponsor performed one US study to aaaeas the effects of age 
on the pharmacokinetica of Org 3770: 

Studr # 003-006 was an open-label, non-randomized, •ingle and 
mult ple dose, parallel-group atudy of 20 adult• (18-65) and 20 
elderly (>65) volunteer•. The atudy w .. deaigned to compare the 
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pharmacokinetics of Org 3770 (20 mg) in the two age groups. All 
treatment groups reached steady state after 7 days of chronic 
administration of 20 mg of Org 3770 daily. The c. and AUC were 
significantly higher in the elderly group with a·~~rease in 
clearance of 40\. The same parameters were also significantly 
higher in females than in males with a decrease in clearance of 
45%. The mean for c •• ~ and AUC after multiple dosing were higher 
than after single dosing. The division of Biopharmaceutics 
performed the analysis normalizing for weight and the differences 
held up. 

No particularly different or severe adverse events were reported 
in the different groups. It appears that there are gender and age 
related differences on the pharmacokinetics of Or$ 3770 and 
dosing titration& in the elderly should be done with particular 
care. 

Differences in adverse events on the basis of age and gender are 
discussed in section 8.5.1.3. 

8.8.2 Drug-Di••••• Interaction• 

The sponsor performed two Non-US studies to explore drug-disease 
interactions. 

Study # 22503 was an open-label, single-d~ae (15 mg) study 
desi$Ded to assess the effects of different sta$e& of Renal 
Impairment on the pharmacokinetics of Or$ 3770 in fortr 
volunteers divided into four groups of five male and f ve female 
subjects differentiatP.d on the basis of their glomerular 
filtration rate (GFR) . There was no evidence that subjects with 
advanced renal impai=:nent tolerated the single oral dose of Org 
3770 less well than those with normal renal function. Two 
subjects with mild renal inaufficiency experienced syncope. The 
AUC is increased and the clearance decreased by 30t for patients 
suffering from moderate (GFR ll-39) and by 50\ from severe (GFR 
<10) renal insufficiency when com~ared to normal controls (GFR 
>80) and those with mild insufficiency (GFR 40-79). It will be 
prudent to decrease dosing of renally impaired patients by 50\ to 
avoid accumulation of the drug. 

Study # 88007 was an open-label, single-dose (15 mg) study 
designed to assess the influence of Hepatic Impairment on the 
pharmacokinetics of Org 3770 in 8 elderly volunteers with mild to 
moderate hepatic disease and 8 control sUbjects. The clearance 
was decreased by 33t, elimination half-life increased by 40t, and 
AUC increased by 57t in the hepatic disease group compared to the 
controls. The rate. of absorption (C and T l were not affected. 
The two side effects reported were h'-ypotens'?On and sedation, with 
evidence that subjects with hepatic impairment had more 
pronounced and prolonged symptoms. 

8.8.3 Drug-Drug IllteractiODS 

The sponsor performed three Non-US studies to explore 
interactions of mirtazapine with other drugs: 
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Study # 85147 was a double-blind, placebo-controlled, 4 way 
cross-over alcohol interaction study. The study was designed to 
detect pharmacodynamic effects of Org 3770 (15 mg) alone and in 
combination with ethanol (60 il in eight healthy male volunteers, 
both after acute and subchron c dosing. 

Org 3770 had significant sedative effect after acute 
administration both alone and in combination with ethanol. The 
sedative properties were broadly additive with individual 
supersensitivity to this interaction detected: 2 individuals 
prematurely terminated due to adverse events (one for extreme 
sedation and the other for pro.found postural hypotenaionl after 
acute exposure to the combination. 

Study # 85148 was a double-blind, placebo-controlled, single-dose 
cross-over/amitriptyline diazepam interaction study. The study 
was designed to detect pharmacodynamic effects of Org 3770 (15 
mg) and amitriptyline (SO mg) alone and in combination with 
diazepam (15 mg) in 12 healthy male volunteers. Concomitant 
administration of Org 3770 and diazepam had no significant 
effects on the plasma levels of either drug, but there were 
significant skilled performance decrements and increased sedation 
and orthostatic changes. The effects were additive. 

Study # 88043 was an open label, single dose alcohol interaction 
study. The study was designed to determine the effects of Org 
3770 (15 mg) in combination with ethanol (30 and 45 gl in 4 
healthy male volunteers. the study was prematurely terminated 
when one of three volunteers exposed to 15 mg of Org 3770 and 45 
g ethanol developed excessive sedation and severe postural 
hypotension 110 min after ingesting Org 3770 and 80 min after 
ingesting ethanol. The symptoms lasted 7.5 hrs. 

From these three studies and from the safety review in the 
chemistry section, it is ap~arent that patients should avoid 
concomitant use of mirtazap1ne and alcohol. At the initiation of 
therapy, the evidence points to an additive effect of the two 
compounds i?I intiucing excessive sedation and severe postural 
hypotension, but synergistic effects can not be ruled out. With 
chronic usage there is some evidence of added risk of increased 
liver enzyme elevations with exposure to alcohol. Concomitant use 
of mirtazapine and benzodiazepines should be avoided as well, 
because of the additive pharmacodynamic effects of the two. 

9.0 Labeling Review 

The clinical and pharmacokinetic~ section of the proposed 
labeling for Remeron have been examined. Following are the 
significant findings of that review: 

Pharmacokinetics: 
In the proposed labeling there is no mention of the enzymes 
involved in the metabolism of Remeron. Complementary data (sucb 
as inhibition study results) should also bil included. 

Indications and Usage: 
The sponsor's proposed labeling states: 
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l. •Remeron has been shown to reduce anxiety.• Further 
prospective studies may be necessary to insert such statements in 
the labeling. 
2. •The efficacy of Remeron in maintaining an antidepressant 
response for at least one year has been demonstrated in long­
term, placebo-controlled studies.• While such studies have been 
conducted, they are not of adequate design to evaluate long-term 
efficcy. Here as well, further prospective studies are necessary 
to insert such statements in the labeling. 
J. Another issue that deserves mention here is the lack of 
evidence for a dose-response relationship in the lllirtazapine drug 
development process. 

Warnings: 
I agree that agranulocytosis should receive a special mention and 
be prominently displayed in this section. 

Precautions: 
Somnolence: There should be special mention of hazards of driving 
while under therapy, since there does not seem to be adaptation 
to this adverse event. 
Liver enzyme elevations: I agree that this should receive a 
speci.al mention and be prominently displayed in this section. 
Use in patients with concomitant illness: I would recommend 
changing the sponsor's ~reposed labeling to state that use of the 
drug should be avoided in pati~nts with moderate to severe liver 
disease. 

Drug Iutel.·actions: I a!1ree that patients on Remeron should avoid 
alcohol use and concomitant therapy of sedating drugs like 
diazepam. 

10.0 conclusion• 

In my opinion, the SiP,nEor has demonstrated the efficacy of 
mirtazapine (Remeron ) in the short-term treatment of major 
depression. 

There are several safety concerns with tha use of this drug, most 
worrisome being agranulocytosis. Others include liver enzyme 
elevations, aomnolencelseaation, weight gain and cholesterol and 
tri!1lyceride elevations. While these adverse events may place a 
patient at risk, the incidence rates for the occurrence of the 
serious adverse event~ are felt to be exceedingly low. A 
conservative approach (such as monitoring of liver enzymes and/or 
hematology values) w11s advocated by this reviewer and our 
internal consultants in general, however it was the opinion of 
the PDAC and the spc·nsor• s consultants that these safety concerns 
did not warrant such special attention during the regular use of 
mirtazapine. Their aaaessment was that these events were rare and 
not predictable eve.n with monitoring. 

11.0 Race andatioria 

In my opinion, the New Drug Application for Mirtasapine is 
approvable from a clinical atandpoint. However, to further 
aupport the safe 1&nd effective uae of mirtasapine, it ia 
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recommended that the following issues be explored by the sponsor: 

1. The long-term efficacr of mirtazapine in the treatment of 
major depression be exam ned by an adequate trial of at least one 
year duration, such as a relapse prevention trial. 

2. More fixed-dose studies should be conducted to elucidate the 
dose-response relai:ionship in major depression, particularly to 
identify the miniarum effective dOse. 

3. Adequate drug-drui interaction studies to elucidate the 
inhitition character sties of the drug for the P450 enzymes (2D6 
and 3A). 

4. An adequate surveillance procedure (by sponsor or agency) to 
capture all potential reports of agranulocytosis. 

s. Clinical trials in pediatric populations. 

- ----~~~--fir&!A) .... , ~ .u. 
ohn Dikran Balian, M.D. 

Clinical Reviewer, 
Div. of Neuropharmacologic Drug Products 

Orig. NDA 20-415 
HFD-120 Div. File 
HFD-120 TLaughren\AMosholder\PDavid\JBalian 
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APPENDIX I.I.I 
ITEMS REVIEWED 

NOA Volume# Malerial Reviewed 
(IND Amendment #} 

- Original IND 

(011) Copy of letter to investip!On for case of 
lhrombocytopenia 

(055) Mespome to FDA rcquesu for infonnation OD 
hemalological events 

(064} Response to FDA request for hemaroiogii: safety 
infmmation 

(072} ColT'espondenc:e • hemarologii: issues 

2.1 • 2.2 Overall Table of Contents 
2.3 Applk~tion Summaiy 

2.65. 2.66 Clinical Tlldmical Summary (2 volumes) 
2.195 lnlegn...xi Summary of Eff'ei:tiveness 
2.196 Integrated Summary of Safety 

- Listing of protoi:OI and protoi:ol amendmenrs for Phase 
ll and Phase ill studies. 

- Listing of premlllllrely terminated patients. 

(091) Annual report 

- Minutes to the pre·NDA meeling of 7122194. 

- Prema:ure disc:cmlinualion summaries 

(092) Safety report 

- Pregnancy summary 

- CRF for Patient #0326 from Study 003-010. 

- Patient llsliDgs of lllvene experienc:e. 

- Uriaal)'lls 111111m1ry 

- Ophtllllmoloay 11immary 

- a-al)'lls of eflic:aey pmmeten l"BmCICY A.t..-W.dl") 

- Pitl111t liltlDp far pnmatuNly tenniDllld p11ti111ta from 
Pbue n 11111 m llUdiea. 
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Submission Date NDA Volume# Material Reviewed 
(IND Amendment #) 

12/29194 Vol. CRF 1·9 Ovall index of amativea llld CRFs; 
Non-US CRFs for prematurely discoatinued patients 
(Vols. CRF 1·19). 

Vol PN 1·7 us 1nd non-US patient aarratives from Phases 1,n.m 
(Vols PN 1·7). 

01124195 - ECG report 

01126195 3.1.J.9 Resubmission ofNDA 20-415 
3.1,3.2 Index 

3.3 Annotated Padcage Insert 
3.3 Foreign Marketing History 
3.8 Draft Package Insert 

03/0l'95 (093) Safety Report 

04104195 - Hum1n Pharmacokinetic 1nd Bioavailability Summary 
OD bard copy IDd diskette. 

04119195 One Volume -History of Material Submitted to the Agency. 

S/8195 One Volume -Revised Tables (demographics, dosage llld exposure), 
bard copy and diskette. 

6129195 One Volume ·ReYised Safety Tables, bard copy and diskette. 

1128195 One Volume -Efficacy Synopsis with tables of 11 studies, bard copy 
Two Volumes and diskette. 
Four Volumes -Hematology package (Absolute Neutrophil Count 

analysis) 
-Safety Uj:ilate 

81.21195 One Volume ·Revised Draft Package Insert 
-Pmnatureqiination Table --Bueline P-Value (11 Efficacy Studies) 

9113195 One Volume -Risk Ratios for age 1nd gender 
-Poslmlrketing Data fiom Spontaneous Reporting 

9114195 1biee Volume -Hematol~ updated package (Absolute Neutrophll 
Count analysis) 

•• , .. 
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APPENDIX l.1.2 
Case Report Porma Reviewed 

Study Plriellt Dmg SIUdy htimt Drva Study Palimt Dnsg 

003-010 671 Org 003-010 124 Org 003-010 936 Org 

85146 224 85146 173 003-023 69 Pbo 

85003 168 8S042 24 Amit 003-010 841 Org 

8t:017 46 lmip 147 64S 

003-010 1010 Org 85031 9 Traz: 532 

1024 85003 137 Dox 424 

167 003-008 29 Pbo 569 

837 003-010 1051 Org 227 

217 003-003 29 003-020 09S 

248 003-010 137 003-023 129 

408 283 003-027 001 

416 219 079 

420 392 003-022 144 Amit 

664 842 003-026 40 

003-020 61 85031 172 003-023 76 Traz: 

84 003-010 858 22503 028 Org 

003-003 67 908 88005 6 

•• 
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APPENDIX 5.1.1 TABLE SUMMARY OF ALL STUDIES 

Slllgle Dole: 

Study No.: None Open-label, 1iagle rising-dose safety llld tolermw:e study, normal female volunteers (n=2 In ach of three treatment 
SDGRJl No.: 157 groups), Otg 3770: 0.5 wt 10 mg; 2 and 25 mg; 5 and 35 mg with a 5 day drug-flee period inbetween. 

Sludy No.: 01430 Randomiml, double-blind, placebo<ontrolled, sregle rising-OOse tolerance study, normal 11111e wluntem (n=IO), l 
SDGJUlNo.: 1430 placebo followed by Otg 3770 (0.1, I wt 5 mg) with 2 drug-free days between ach dose. 

Study Ho.: 851.S0-3 Double-blind, placebcH:onfzolled, cross-over, 1ingle dose tolerance study, normal male vohmteen (n .. 4), Otg 3770 
SDGJUlNo.: 3387 1ingle dose (20 mg oral or 0.1 mg/kg IV) followed by placebo single doses {IV 11111 oral). 

Sbll!.J No.: ll<i020 Randomiml, double-blind, placebcH:ontrolled, single rising1lose tolerance study of 14 to 17 days dunlion, normal male 
SDGRRNo.: 2084, 2167 volunteen (n•l2, placebo • 4), Otg 3770 doses (30, 4S, 60, wt 90 mg), placebo closes (6 wt 9 labs). 

Sill clllllllk: Dow. 

Study No.: Hom Open-label, fixed-dose study, Otg 3770 dose (IS mg X 10 days); normal female volunteers (n•7). 
SDGU.No.: 1333 

Study No.: 22505 Randomimt, double-blind, placeblH:ontrolled, mullidose study, normal llllle volunteers (n•6, 
SDORRNo.: 3307,3308, placebo•2), Otg 3770 dose (3.S mg IV OD Days l, and 3-S; 7 mg IV OD Days 6-12); platebo dose (IV). 

3309, 3332 

Study No.: 82007 Double-blind, placebcH:ontrolled, cross-over, plasma concentration study, normal male volunteers (n•l2), Org 3770 
SDGUNo.: 1457 dose (20 mg 1ingte dose) folloMd by 10 mg (bid) X I week. 

Study No.: 87003 Randomimt, double-blind, pl81:ebcH:ontrollecl, single rislng1lose safety and tolerance ltUdy. NOl'lllll. male volunteers 
SDGRRNo.: 2084, 2166 (n•6, placebo•2). Org 3770 ck:ses: IS mg/d OD Days 1-4, 30 mg/d Days S-8, 4S mgln Daya 9-11. 

Sludy No.: llOOS-1 Open-label, two-way cross-over, single llld multldose drug-tolerance study, noonal male volunteers (n-6), Otg 3770 
SOORR No.: 3386 dose (IS mg single onl dose combined with a 7 mg IV dose ''C·-Org 3770 ·day 1, followed by 5 drug-free days, then 

IS mg/d oral dose x 6 days ad a IS mg. oral dose combined with a 3.5 mg IV dose of 1'C-Otg 3770 on Day 7). 
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APPENDIX 5.1.1 TABLE SVMMARY OF ALL S11.JDIES (CONTINUED) 

,,,. , ,....,. 
,..,,,,,,,,,rtg Snd.kl (Continued) 

SJDaleDOle: 

5'adJ No.: .._ Siqle-lllind, pl8CebcH:oatrolled, cross-over EEG study, comparing IWO single doles of the enantlomen of Org 3710; 
SDGRRNo.: 3420 DOnllll male YOhmleen (a•l6); dose((+) ematiomm (0.511111 1.0 mg) ml(·) eaantlomen (0.5111111.0 mg)). 

5'adJ No.: .._ ~. pl8cebcHxlDCrol, 1iagle dose EEO ltlldy; llOl1Dll male YOIUDteen (a•6); Org 3770 dose (2 mg). 
SDGRRNo.: 3421 

5'9dJ No.: NO'll-1 Doable-blind, croa-ova, plKCbo-controlled, single dole lltUdy of the effecu of Org 3770 on mdlblla sectetlon; 
SDORll No.: J4S5 --male (D•9) md femlle (D•I) voluaieen, Org 3710 dose (30 mg); plazbo dose (I !lb). 

5'adJ No.: -86022-1 DoablHlliad, aoss-over, pllCebcH:ontrolled llUdy of the effecll of liagle doles of Org 3770 or plazbo on pupil-
SDORll No.: 3452 di""""" dllllga brought 1bout by tyramiae, pbeaylepbrlae, 11111 plloc: tplnc cyedropl (15 iaL) wlmlallf'!led 2 b after 

Org 3770 or pl-00 ingesdoD. Normal male (a-8) md female (a•3) voluateen; Org 3710 dose (30 mg) - given 
OD duee occaions 11111 placebo was given on thee occaioal with I-week iLtervab between 11e11111ara. 

5'adJ No.: 87024 Doable-blind, croa-ova, pllCdJo..coatrolled, EEG ltlldy; normal male volunteen (a•6); a llagle-d.lse of Org 3710 
SDOIUtNo.: 233il dole (30 mg) on two occalom 13-Gys aput. 

.. 

SladJNo.: l70l7 Opea-labd, liagle rillag-4ole l1Ucly, Org 3710 doses (15 11111 30 mg); llOl'lllal allle voluateen (a•2). 
SDOR• No.: 3419 

a• * • DOie: 

Sllidy No.: llQ06.1 ()pm bbel, t1apu:-rr, 4-week, conducted to evaluate the effects of Org 3770 OD melatoala ltUetioo ill inpllients 
SDORll No.: 3554 wida major dqllaslon (a•4); Org 3710 dose 30 mgfd JI 7 days followed by 45 or 60 mgfd, bid, JI 21 days). 

Siad)" No.: 88032 Doable-blind, nndomiz.ed, pllCCbo controlled ltlldy with 111 patients on deslpruaiae (2 mg/tg/day) for the 4 weets 
SDORll No.: 3S79 pr\or to initiation tbmagbout the period of Org 3770 or placebo or treatment. There were 7 patients (6 male 11111 I 

fellllle) In adl of the two treatment groups. 
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APPENDIX 5.1.l TABLE SUMMARY OF ALL STUDIES (CONTINUED) 

..... 
prgg '• *'inea Pndk! 

Dra&-Dna '"""ll:dom: 

SladJ No.: 115147 Doable-blind, pla:ebcH:oatrolled, 4-way cross-over, single and multiple dose, llc:obol interlCtion study, normal male 
SDGRll No.: 2507 voluateen (n•B), Org 3770 dose (IS mg/d OD Dl)'s 1-3 and DI)' 8; 30 mg/d OD Days 4-7), etblnol dose (60 g/d on 

Days I and 8), placebo close (l-2 labs/d). 

SllldJ No., 85148 Rmdomlzed, cross-over, double-blind, placebcH:ontrolled, diuepam (IS mg) interaction study. Org 3770 (IS ml), 

SDGRll ":>.: 2461 lllllitdptyline (SO mg), and placebo were each administered once to 12 volunteers (S females and 7 !!Illes). 

SladJ No.: 88043-D Open libel, single dose llcobol interaction study, normal male volunteen (n .. 3), 4S g of alcohol - ldmlnlstered ~ 
SDGRll No.: 3464 min llfter Ingestion of a IS mg dose of Org 3770. 

Dna/PODd lmlall:liam: 

SbldJ No.: 003-012 Rllldomhed, open-label, two-way cross-0ver, single dose, fasting vs. fed sllldy, normal male volunteen (n•20), Org 
SDORll No.: 3111 3i'10 dose (IS mg). 

Draa-Om·• •mm"""~ 

SladJ No.: 22503 Opea-llbel, tingle-dose PK ltlldy, normal volunteen (o•lO), mill patients (n•!O); Otg 3770 dose (IS mg). 
SDORR No.: 3163, 3162, 

3164 

SladJ No.: ll007 Open-label, alngle-dose PK ltlldy, nimnal male volunteers (n•8), male patients with mild to modenle hepatic disease 
SDORll No.: 1992 (n•8), Ora 3770 dose OS mg). Al:I paniclpmts in the study were > 60 yem-0f-qe. 

Dna-l>aaoplplllc IDlenl:ticm: 

SladJ No.: 003.()()6 Non-nndomlml, open-label, parallel group, single and multiple dose PK study, normal male and female ldults and 
SDGRR No.: 2168, 3562 gerialrlc (qe: 65-74) vclunteers (o•40 total), Org 3770 dose (20 mg single dose) followed by a S-ilay drug-free period 

and then 20 mg/d OD 01)'16-12}. 
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APl'Fl'IDIX 5.1.I TABLE SUMMARY OF ALL snJDIES (CONTINUED) 

"'"I 
PK 5n!'lrt 

SlllaJe-Doe: 

Sbldy No.: Noae Open label, single dose PK study, normal male volunteen (n•3). Org ~770 dose (S mg). 
SDGRRNo.: 14SI 

Sbldy No.: 22501 Open-label, single dose PK study. normal male volunteen (n =6), Org 3770 dose (lS mg). 
SDOPANo.: 3136.3135 

Sbldy No.: ll003 lllndomiad, 4-Wly -er, single dose bioequivalcnce study comparing four different dose fonnulations (1 x 30 mg 
SDORRNo.: 2499 llb; 2 x IS mg tal>; 6 x S mg tal>; and 6 x 5 mg caps), normal male volunteen (n•24). 

1111 i:llronk 0-: 

Sbldy No.: ~11 Open-bbel, single rising dose PK study, normal male volunteen (n•30), Org 3770 dose nmge 
SDGRR No.: 3563 (lS-75 mgfd l 30 days). The dose was escallled from 15 to 7S mgfd in IS mg intervals every S days. 

SllldJ No.: 84009 Open-libel, single IDi! cbronlc dose PK study, nonml male (n•4) ml female (n•4) volunteen, 
SDGRRNo.: 1702 Org 3770 dose (20 mg single dose followed by a drug-free period of 4 clays lben 20 mgfd x 7 days). 

Sbldy No.: 85131 Open lab-!. "'-=:'"dose PK study, normal male (n•3) and female (n•l) volunteen, Org 3770 
SDGRRNo.: 2290 (20 mgfd x 14 days). 

SltldJ No.: llOOI Open-label, 2-Wly cross-over, single dose bloequlvaleoce/PK llUdy, comparing two cliffaait dose fonnulstions. 
SDGRRNo.: 2550 Normal male YOlllllleen (n•20), Ori 3770 doses (l x 30 mg or 2 l 15 mgfd x 7 days). 

Sbldy No.: ll8024 Open-label, single-' cluonic dose biosvalllbUlty llUdy, normal male volUDleen (u•8), Org 3770 dose 
SDGRRNo.: 2541 (IS mg single on! dose combined with a 3.5 mg. IV dose ·clay l, followed by a 4.Jay drug-free period - days 2-S, 

lben IS mgfd on Dayt 6, 7, 8, 9, 10 and 11; Day 12, a 15 mg single oral dose was combined wltb a 3.S mg IV dose). 
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f"kr'Y ""' smy Stpdiea 
Pl'*t 1114 Adlye-Omgo!le4 

Sbolt-Term Stadlel: 

Study No.: 003-020 
SDGRR No.: 3220 

Study No.: 003-021 
SDORll No.: 3213 

Study No.: . 003-022 
SDGlUl No.: ma 

Study No.: 003-023 
SDGIUlNo.: 3303 

Study No.: 003-024 
SOORRMo.: 2593 

Study No.: 84062 
SDORllNo.: 3422 

APPENDIX 5.1.1 TABLE SUMMARY OF ALL S11JDIES (CONTINUED) 

Randomlml, double-blind, •Ingle center, puallel group. Pctive-(amitriptyline) llld pllCebo-a>nlrolled, 6-week, 3-way 
flex-dole ltUdy, ouq>lflems willl major depression; Org 377Q dose nnge {(S-3S mg/d), n =44), llllitriptyline dose range 
((40-280 mgfd), n•43), me· placebo ( n=41). 

Rano..dlized, double-blind, single center, puallel group, active-(amitriptyline) md placebo controlled, 6-week, 3-way 
flex-dole trUI, outpatienb wllll major depression; Org 3770 dose range ((S-3S mgfd, n•SO)), llllitriptyline dose range 
((40-280 mgfd), n•SO)), llld placebo ( n=SOJ. 

Rmdombed, double-blind, single cenrer, puallel group, IClive-(amitriptyline) md pl~led. 6-week, 3-way 
flex-dole trUI; outpatients with major depression; Org 3770 dose range [(S-3S mgfd), n•SO), llllitriptyline dose range 
((40-280 mgfd), n•SO), llld placebo (n .. SO). 

Rm!....~. doubte-blind, single center, puallet group, IClive-(trm>done) llld placebcHxinbolled, 6-weet, 3-way Res.-
dole trial; ~ (~ SS yean-of-age) with major depression: Org 3770 dose range ((5-3S mgfd), n"'SO], 
1111zodoae dole rmgc [(49-280 mgili), n•49), llld pllCebo (n•SO]. 

Rladomlml, double-blind, single center, puallel group, IClive-(amltrip."yline) llld placebcHxinbolled, 6-week, 3-way 
flex-dole trial; wtpatieoll with lllljor depression: Org 3770 dose range ((S ·'3S mgfd), n•SO), amltriptyllne dose range 
[(40-l8il mgfd), n•SO], 11111 placebo [n•SOJ. 

Randomized, double-blind, alnglecenter, puallel group, actlve-(Amltriptyline) llDlipllCdMH:ontrolled lhldy, 6-weet, 3-
way Res.-dole trUI; outpllienll with lllljor depression (n • 15 In each of 3-lmllment i;roups); Org 3770 dose nmge (20-
80 mgfd), mnltriptyline dose range (37 .5-300 mgld). The data for this study could no: be verified llld have not been 
Included in lbe dlllabase. 
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APl'ENDIX S.l.l TABLE SUMMARY OF ALL S'IVDIES {CONTINVED) 

ftmQ-JD 

l!flkr! ... !Wr!y bHrt 
'P'M?hrt. ... N1'!!£nn'm'k"' (Continued) 

l..aaa·Term: 11le lbldicl listed OD this pa~ were identically designed. hlients were either contiDued OD the same (TN!mrnt dial they bad received 
dmiDI tbe lbort-tam llUdy (re!m'ed ro as -ltchcn (NSW)] or they were IWitcbed to a different llUIDlellt If the Investigator bad declnaS that their 
lllort-ram tt•M +" - lneffeahe [refeued to aJ IWitchen (SW)]. Palients were awitcbed fJOm placebcl or amitrlptyllne to Org 3770 or from Org 
3770 to ""kdptJline. J'Mln111 in the NSW OIOI!)> were maintain:d OD placebo, but no patients were switched to placebo uam+nt. 

SIDdJ No.: 003-025 RandomiJ:ed, double-blind, single center, paralld group, wilh NSW llllCl SW groupa a described above; 20 week + 24-
SDGRR No.: 3"16 Md: mcasloa, outpadenU wilh depraaloa; Org 3770 close nmge (S-3S mg/d), amitriptyline dose nqe (40-280 

ma/d), placebo (1-'7 c:apsld). NSW (Org 3770•10; amltriptyllne•9; 11111pllcebo•t1) 11111 SW (amltriptyline to Org 
3770• 12; plsebo IO 0rg 3'770 .. 11; md Org 3770 lo amitrlptyliae•9). ExlCDlion of llUdy 003-020. 

SIDdJ No.: ~ S- design a clescrftJoj for SIUdy No. 003-025. NSW (Org 3770•21; anllliptyliae•29; 11111••lacebo•l9)11111 SW 
SDGRRNo.: 3270 (amilliptyllat 10 0rg 3770•4; placebo lo 0rg 3770 .. IS; and 0rg 3'7'70 f(I amitriptyllne•l8). i!KL'Jllioa of a!Udy 003-

021. 

SID;lJ No.: 003-027 S- dealp a dac:rlbed for Study No. 003-02S. NSW (Org 3770•27; amilliptyline•2S; 11111placebo•l7)11111 SW 
SDGRRNo.: 354S (amlttlptyllne to Org 37m•20; placebo to Crg 3770•27; and Org 3'7'70 to llllilliptyline• IS). Extension of study 003-

022. 

SlDdJNo.: 003-028 S.. design a described for Study No. 003-025. NSW (Org 3770•16; amibiptyllne•23; and plabo•IO) IDd SW 
SDOllll No.: 3S2S (amlttlptyliae lo Org 3'7'70• 14; placebo to Org 3770•24; and Org 3770 10 amllriptyline• J7). Eztensioa ohtudy 003-

024. 
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APPENDIX 5.1.l TABLE SUMMARY OF ALL S'IUDIES (CON'TI[';UED) 

nu: 11-111 
fftksy .. Mey ...... 
""""e£mmn"rd Swf!g 

Slat-Tam 5'wlin· 

SladJ No.: 003-002 Rliidomia:d, double-blind, pllCCIJo.<onlrolled, 6-weet, flex dose parallel l!IOUP llUCfy, lil!gle a:nfl:r, OUlpMieats witll 
SDGRRNo.: 3456 major dqlrealon (a• 4S Org 3710 llld a • 4S placebo), Org 3770 dose r:mge (S-3S mgld). 

Slll4J No.: 003-003 ltaidumizecl, doable-blind, pl~led. 6-weelt, ftex dose pmllel tllOllP study, single amr, uuq411ent1 with 
SDORll No.: 3436 major depla11Qo (a • 4S 0rg 3770 lllld a • 4S pl-=ebo), Org 3T10 dose rmge (S-3S mg/cl). 

SladJ No.: 003-«ll Rmdomlzed, double blind, plll:dKKoatrolled, 6-weet, fwd dose llllXly, alqle c:ea1er, w1s•k1M1 with lllljor 
SDORRNo.: SS22 depc Ion (a• 1491111111); 0rg 3710 fwd doses (S, IS, 30, llld 60 . .ng/d) .al placebo dole (4 llbsld). 

s.IJNo.: am DoalJle.bliDd. ~led. 42-&y study, ilagle c:mler, female p11lem with major depreuloa (a•2): Org 3770 
mtmJ_~.:. 14'2 ___ ---· _{!O ~d). No plliau wae baled wilb pl-=ebo ID dill study. -Slll4J No.: l400I DoJhle~lind, pla:ellcr-wimotled, S-weet. rising dose pnallel-group study single center, iapalieab with lllljor 
SDORllNo.: 22AO depceaioa. 1be euailomm ofOq 3770 (Org 4419doser1111e~1113fd), n•40: llld Org 4420 dole l'lllge (20-

60 mg/cl), D • 40) - lited bal 0rg 3T10 - DOC. Plm:ebo (a•41) . 

s.IJNo.: 84023 ...... , ...... double-bllnd. placebcH:oatroled, 6-weet, flex dose mullicm:er llUdy. lnpllimh with major deprasioa; 
SDOll. No.: 2676 0rg 3770 (dole mige (IS-50 llJlld); D • 59)) llld pl!CdJo (n•S5). 

SladJ No.: 84050 """"*';.:, doallle Niad, ~. S-weet. fixed-dose, single cmrer, pll'lllel poap IDldy, iapllla•ll wilb 
SDOR1l No.: 2334 ajor depl1am [a • 13 la ach Org 3710 fixed dose (lS, 30, llld 60 m&fd)) poapa. Placel>o (a• 12). 

Slll4J No.: 8502'1 JIWa1dzerl, doallle blind, pbl:ebcM:oalnlll, S-weelt, ftex-ciote, mullimlu, pmllel gniup llt1ldy, iapMlea«s with 
SDORJlNo.: 2694 major depc 11Lon; Org 3770 dose naae [~ mgld), D •66) IDd plKdx• [a •66). 

..., No.: 003--004 Doolllle blind, pl•t~lklODUolled, 7-week, flex dose, lingle cader llUdy, !.Jlllent1 with major cepn:aioa; Org 3T10 
SDORllNo.: 3515 dole nap ((S-35 llJl/d), a• 10) and placebo (D•4). Extension of lludy ~)3-002. 

SladJ No.: 003-4I05 Double blind, pllcebo-eoallolled, 7-weet, flex-dole, single cauu study, ;imrle!lb with major depn:ssloa, 
SDGIUlNo.: 3497 Org 3770 dole nage [(S-3S mgld), a•IO) llld pllCebo [a •5]. EJf.enslon of IDldy 003-003. 
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5mdJ No.: am 
SOOD. No.: 211S 

5mdJ No.: 83047 
SDOlll No.: 2412 

SallJ No.: 84072 
SDGltR No.: 2361 

APPENDIX 5.1.1 TABLE SUMMARY OF ALL snJDIES (CONTINUED) 

Doable-bliDd, 4 weet, malllceater, 3-vay flex-dose llUdy (Org 3770 (a•"">· di• IAAI (a•47), 11111 llllihiplyliae a • 
41J, lap#" ce wifll pqdJodc ac llOllpJ'cbodc clcpn:uJoa; 0rg 3no c1o1e raage u'..w qld), alriplytiae dose naae 
(75-200 lllJ/d) 11111 di qAAI dOle raage (I~ mgld). 

Da Ille blind, 6-weet, maldcenler, 2-way flex-dose stuc1y [Org 3770 (a• 125) llld llllilriplyHne (a• 126)), inplliml! 
widl major cleprasion; Org 3770 dose nagc (20.a> mgld) llld llllitriplyliae dole nage (7S·W lllJ/d). 

Doable-bliDd, 6-weet, multkeale!, iwo-way nex.oo. study (Org 3no 1114 domiplllllble), inplleftl• widl major 
depleaion (11 • 81 In each of l trealmellt poups); 0rg 3770 dose nage (20-80 IDJ/d) md clomlprlllline dose nap: 
(50-200 mafd). 

5mdJ No.: · 85003 Double-blind, 6-weet, mdlic:alrcr, IWl>-legged na.oose stuc1y [Org 3no (a•83) 11111 doupla (a•IO)], la(ill!im" whb 
SDORR No.: 2671 major depnaioa; Org 1no dOle nmae ~ mgld) 11111 doxepin dole: range (75-300 lllJ/d). 

5mdJ No.: ISCJ04 Doable-bliad, 6-week, maJlicealel, !WO-WI)' flex-dose stuc1y (Org 3770(a•7S)11111 iii41*odJiJle (D•74)), illpalieaH wilb 
SDOlll No.: 2S77 major dcpumioa; Org 3770 dOle nap: (20-80 mgtd) ml Mlpl'Oliline dose naae (»200 maid). 

SbldJ No.: IS004-2 ltaidomb.e4, double-blind, 28-day, single c:cn:er, 1wo-way Dex-dose study [Org :mo (n•7) llld llllplOliliae (11•8)), 
SDOU. No.: 3423 lnpl«ln•• with major depleaioa; Org 3no dose rmge (20-80 mgld) :md llllplOliliae (!0-ISO me/cl). 

5mdJ No.: 85031 Wind, 6-weet, mulllceater, htO-way Dex-dose stuc1y (Org 3770 (11•100) llld baodoae (11•100)), lnpalients 
~SDOl:::=ll~:!No~-::_: ,.!2693~--~_:•::ldl:.:maj~-o:_ir .::dep:!:''.:eaioa;=:_· Org~3~_!ose range (24-72 mgld) md bm>doae dose nage (l~SO mafd). 

SallJ ~.: 85042 Doable-bllnd, ~ maldcenler, cwo-way Dex-dose stuc1y [Org 3770 (a•79) llld llllitriptyllne (11•17), inpalients 
SDGll No.: 2692 widl major deplealou; Org 3770 dole nage (20.a> IDJ/d) a llllillipl)'line (75-W IDJ/d). 

5mdJ No.: 15146 Dallllle blrl, 6-week, mul~. htO-Wlf ftex.&lse study [Org 3710 (N • lGl) llld amltriplyline (11• 104)). inpllieriis 
SDORR No.: 2656 widl lllljur deprealoa; Org 3770 dose nnge (20.a> mg/d) llld amilripeyliae (75-22!1 mgtd). 

5mdJ No.: llOl3 ltaidomb.e4, double blind, 6-wcek, mullicelller, iwo-way flex-dole stuc1y (Org 3770 (11•56) lllll llllitriptyline (a•S!/j, ,· 
SDORR No.: 3148 ddedy (1ge: 60-85) OUlplllem wilb major deprealoa: Org 3no dose range (1'-4S mg/d) md mmllriplyliae (30-90 

mgld). 
L-~~~~~~~~L-"--~~~~~~~ 
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APPENDIX 5.1.1 TABLE SUMMARY OF ALL mmm (CONTINUED) 

AQly; Onm'n' """ (Or+Mle el) 

l.Gel-TermP."' 1· 

SlllllJ No.: 8'CI03 
SDORll No.: !451 

SllllJNo.: 15146 
SDORll No.: 3700 

SllllJNo.: lll013 
SDORll No.:. J755 

Mid ii CHn'-7' ltftlDw I 

~. malticaller, (up to) 20-wcck extension, two-way flex-4olc study (Org 3770 (n•lO) llld doupln (n•8), 
iapll"""'"" wida major dqxesslon; Org 3770 dose nngc (20-60 mgld) 11111 doxcpin dose nnae (100-300 mgld). 

Do!lble-blind, malticmter, (up to) 46-wcck extensk:.11, iwo-way flex-4olc study (Org 3770 (n•29) llld amllriplyline 
(n•35), inpMimls with major depression; Org 37'70 dose range (20-ro mgld) mcl amllriplyline dolC nnp (75-ID 
mgld). 

DoablHtind, malticaller, (up to) 18-~.,k extension. two-way flex-4olc st.idy [Org 3770 (n•6) 11111 llllilriplyline 
(11.• ll), cldaly (age: 60-85) OUlpMicnls with major depression; Org 3770 dose rang:- (15~.S mg/cl) mcl amltripcyline 
dose naac (30-!I() mgtd). 

Ill 



Al'PENDlX 5.1.l TABLE SUMMARY OF ALL STUDIES (CONTINUED) 

~ 
!lllllt· Term 5'M"'~ 

SblllJ Ne.: 003-001 Opea-label, ~. 4-week flel4>se study, inpalienc• wkll cleprmloa (a• l2): Ors :mo dole rmge 
SDOlltNo.: JSJJ (S-3' mg/cl). 

SllldJNo.: :woe OF1n hbd. 7-4ay, rislaa flud-4ole emc.c, 811111 Afcty study, illl"'leiili whb deprcsdoa (a•l5); Ora 3770 dose (S 
SDOlltNc.: M34 111114 1 2 clays, 10 maf4 11 clays, 15 maf4 1 3 clays). 

bdyNo.: IOOJ7 51.,,,...hMI, 4-weet, lh!sle cealer, dose lla4lq ltlldy, iapllialt• wkll depralioa; Ors 3770 dole rmge (3 (a•3), 10 
SDOllt No.: 1701 (a•2), IS (a•I). :ZO (a•2). 811111 30 mgld (a•l)) fiud.dole: Wcdt l, lollawed by flel-4o1iD&: Weeb 2~). 

lllllfNo.: llCJZS Slap-btiad, 1-6 net, liagle-cmlcr, dosc-fiadlng study, iaparlalb wldt depraaloii (a•6); Ora J770 dose rmge (3-12 
SDOllt No.: M29 mafcl). 

91116rMo.: 11068 Sia&IHfind, 3--41 clays, lingle c:aiter, fln-<lose study, iaplt!.ents with depresskm (a•4); Ors 3770 doee nnae 
SDOllt No.: MJO (S-JOmgld). 

SllldJNo.: . 11069 SiD&IHllad. 2-wer:t, 1iasJe c:caler, flex-dose study, Camie lapallcnl with dep1aaloii (n•l); Ora JT70 dose 
SDOlltNo.: M31 (5 mafcl). 

Slil6r No.: UJ02 Doulile blind, 6-week, Dlltic:aller, fW:d doee ltlldy, iapatJmts with major depraaloii (a•lppl'OZ. 62 la eacb of the 4 
SDOllt Mo.: 2675 111•11 • poaps); OrJ 3TTO dose [S (a•60), JO (n•S9), 20 (n•66), and 40 (a•62) llljidJ. 

Loma-,._...,,,~ 

SllldJNo.: ,... Opm llbcl, lin&le Claller, flel dole, COlllplllionlle me lrill wltb a 4-ioa of 13-22 ...,.,.,,., CIUlpllirnlw with 
SDOU No.: '773 depr Ion (D•2); Ors 3770 dose l'lllge ~ mafd). 

SllldJNo.: ..,, Opm llbel, lin&le cmrer, 76 weds (I year 11111 24-weet extension) S2-weet, flex dole lhldy, OUlplliealt with 
SDOlltNo.: 2506 ilrpi_loa (a•30); Ors 3770 dose rqe (20-60 mgld). 

SllldJNo.: ~1(1 Opm llbel, amldcaller, 76 weds (I year 811111 24-wut extension). flel.-dose ltlldy, outpllleD11 with depmslon 
SDOlllt No.: 3564 (D•74J); Ors 3770 dose l'lllge (7 .5-60 mglcl). 

SllldJNo.: OOJ-500 Opm llbel, .mp c:caler, flex dose, compaslolllle use trill with duntlon of 104 wcdtt, llllle pllient with depmslon 
SDOIRNo.: "'" (a•l); Ora 3770 dose nnge (S-35 mgld). 

Mil' I I • Clilk" lnlH 112 
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Slady No.: 
SDGlUl No.: 

Slady No.: 
SDGRR No.: 

Study No.: 
SDGRRNo.: 

n JHll 
Op.Qoigg S!pdr 

APPENDIX 5.1.1 TABLE SUMMARY OF ALL snmms (CONTINUED) 

8003.5 ltaidoml%ed, doub!H>llnd, activc-(diimpam) and pbcebcKoalrolled, single center. lingle close, study which included 
3364 female patie•s who were hospitalized for r,necological surgeiy lllld mo•.....t to have mticipllory llWecy prior to 

•FJ (n•50 in eadl of the S ~llr:neDI groups); Org 3770 close (S, IS, lllld 30 mg), diuzpun (10 mg), 11111 placebo. 

80036 sm,IH!llnd, 4-weet, single center, flell-close finding study; inpllients (n•S) and outparients (n•S) with lmiecy; Org 
1491 3770 dole nnae (S-30 mgld). 

11011 Double-blind, plsdJo.<oottollecl, 4-weet, rising-dose efficacy 1t11dy. outpatients with mllliely (n•20 In each or two 
2003 Ir •11'111'11 groups); Org 3770 dose nnge (IS-2S mg/d) and placebo close nnge (3_. ubsld). 

Study No.: M017 llwlomlml. double-blind, single center, 4-weelt. two-way flell-close study (Org 3770 lllld lmiprlllline), Inpatients wid 
SDGlUl No.: 3731 cltpteaion (n•84 toeal); Org 3770 dole nnge (2()-100 mg/d) 11111 imipnmine close nnge (7S-300 mgld). This study 

Is ongoing 11111 lbe dll& me not included In the datMue. 
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Aac ()an) 
Moln:tSD 
Ranp 

Wel&hl (lbs)' 
Moln:tSD 
Ranae . 
llciPI (la). 
Moln:l:SD 
Rance 

Male(%) 
Fcnllle (%) 

C.UC.Sion (%) 
Non c.uc.ston (%) 

.. , .• 

APPENDIX 5.1.2.1 
DEMOGRAPHICS: ALL U.S. STIJDIES (PHASE ll-111) 

Oq3770 ....... A•' lpt)'llDc 
(N-1299) (N-361) (N-252) 

43 :I: 13 45 :1:13 43 :I: 12 
11 ·U 11·15 II· 93 --

(N • 1292) (N • 350) (N • 24S) 
165 :t 39 166 :I: 39 161:t41 
90. 315 19. 321 90. 33S 

(N • 1296) 
67 :1:4 67:1:4 67:1:4 
54 ·IO 53. 76 54. 71 

521 (41) 143 (40) llS (46) 
771 (59) 211 (60) 137 (54) 

1226 (94) 331 (94) 240 (95) 
73 (6) 23 (6) 12 i5J 
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Tmodonc 
{N-49) 

61 :I: 7 
SS· II 

16S :I: 40 
IOS. 261 

67:1: s 
S9. 71 

20 (41) 
29 (59) 

47 (96) 
2 (4) 
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APPENDIX 5.1.2.2 
DEMOGRAPHICS: ALL U.S. A.."ID NON-U.S. STUDIES (PHASE ll·Dl) 

,.. I OqJ770 l'llcollo Amllrlplyline Tnzocloloc e1omi,mn1ne ~ Doupln Mlpoilillne 

°'°"' (Ns2796) (N •605) (N·~) (N • 149) (N • 17) (N •97) (N• IO) (N • ll) 

Ap(Jn) (N • 2711) 
Mea:tSD 45 :I: 13 4J :I: IJ 41:I:14 SI :I: IJ 49 :I: 13 45 :I: 13 41:I:12 41 :!: II ..... .. , .. "I 15 ti. 93 19· II 21. 74 20· 70 11-64 22. 66 

Wctpt(lol) (N•2S27) (N. 524) (N • 610) 
Mea:l:SD 157 :t J6 161 :I: 36 153 :t 36 152 :I: 33 143 :I: 31 141:I:2S 152 :I: ll ..... 77. Jl5 19·l21 16 .335 90. 261 11·231 106. 220 93. 225 

llelsfll (Ill) (N•2674) (N - 561) 
Mea:l:SD 66:1:4 66:1:4 66:1:4 66:1:4 64 :I: 3 65 :I: J '6:1:J 65 :1:4 ..... S4 ·IO 53. 76 54. 71 59. 71 56. 72 '7. 74 59-76 57. 73 

..... ~ 9IO (35) 221 (37) 204 (31) 49 (33) 23 (26) 14 (14) :ZS (31) 22 (27) 

,....t'Q 1116 (65) JM (6J) 462 (69) 100 (67) 64 (74) 13 (16) SS (69) 60 (73) 
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Modll n.,s 
Dole 
(1111) I 2-7 

°'13710 

s 7.5 20 31 

9. 19 4 52 

20·45 0 23 

>45 0 0 

Tolll 24 113 
(%) (I) (4.1) 

Amilriptylinc 

!S. 50 9 9 

60. 9il 3 10 

.. · ....... IQll • 0 2 
130 

140. 0 2 
150 

160. 0 0 
210 

Tolll 12 23 

Qamlpralae 

50. I 0 0 
100 

125. 0 0 
200 

Tolll 0 0 

, ... 

1-4 

46 

'17 

166 

n 

347 

APPl!HDIX 5.J.l.I 
DURATION OF EXPOSURE BY MODAL DOSE; 

AU. U.S. llld NON.U.S. STUDIES 
PHASE U.IJI 

D11i111ae of &pasuiw 

w..a 

... 1-16 16-21 21-52 

91 10 II 14 

174 25 31 14 

565 14 110 99 

376 40 39 61 

1206 159 191 195 
(14) (49.1) (6.6) (U) (1.0) 

21 31 s 2 6 

24 69 10 II 3 

IS 61 3 I 7 

20 122 I 4 • 
4 31 13 17 II 

91 327 32 49 42 

2 23 Dia Dia ... 
6 27 Dia ... Illa 

I 50 ... .,. ... 

116 

v ... 

1·2 >2 Tolll 
(%) . 

s 0 235 
(9.1) 

12 I ,?.7 
11'2) 

100 I 1155 
(47.1) 

5$ I 617 
(2HI 

172 10 2424 
(1.1) (0.4) 

2 I 100 

7 0 144 

1 3 112 

4 0 161 

15 0 91 

35 4 615 

... Dia 25 

... ... 33 

Illa ... 51 



Moclll 
DolC 
(IDI) DllJs 

I 2-7 

Dllupln 

"100 I 4 

150. 200 0 0 

250. 300 0 0 

Talll I 4 

Mapnicillllc 

50. 100 0 I 

125. 150 0 0 

11S·200 0 0 

TOlll 0 I 

Trac~;::_ 

IO· 200 I 4 

... -.. 240. 300 0 0 

350 .400 0 0 

4Sll 0 0 

TOlll I 4 

~· , ..... 
Mlr1tnpbl" Clla!c:al Review 

APPENDIX 5.IJ.1 (Cominucd) 
DURATION Of U..t'OSIJRE BY MODAL DOSE: 

1-4 

4 

6 

0 

10 

I 

I 

0 

2 

II 

3 

2 

I 

24 

AU. U.S. 11111 NON-U.S. ST\JDIES 
PHASE ll-111 

Dunlionof~ 

Wllb 

..... 1-16 16-ll 21-52 

13 1111 ala ala 

21 Ill• ala ala 

24 ''"" II/a ala 

65 ala .... Dia 

13 Ill• Dia Illa 

45 Dia .... ala 

14 Dia Dia ala 

72 nla Dia ala 

30 ala Dia Illa 

II ala Dia .... 
16 Dia Dia Dia 

56 II/a Dia ala 

120 nil Dia ala 
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v- TOlll 

1-2 >2 

1111 ala 22 

1111 ala 34 

ala II/a 24 

.... ala IO 

Dia Dia 15 

ala u/a 46 

Dia ""' 14 

ala Dia 75 

ala ala 46 

ala II/a 21 

.... Dia II 

Dia ala 64 

ala ala 149 
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llllllf.Tam 
U.S. C ... ...... 
Al u.s.c_,_ .. ....... 
U.S. sr 

·~ I I ..... 
U.S. LT 
~ ..... 
AIU.I. ...... 
NIM-U.I. 
0 I I ..... 
...U.S. 
U.0111 ..... 
...U.S. 
Ok ... 
AINlr'-0.1. ...... 
TOlll 

APPENDIX 5.1.3.2 
DURATION OF EXPOSURE IN PATIENT YEARS: U.S. AND NON-U.S. STUDIES 

PHASE n-m 

Oli Plocebo Amllriptyllnc T1&mdone Clomipnmln Dmcpln Mapodlln 
3no • • c 

H 413 361 193 49 ..... 
Ycws 41.7 33.4 11.S 4.6 

N 580 361 252 49 ..... 
y ... 166.S 59.I 99.6 4.6 -

N 12 ..... 
v ... 0.9 

N 743 ....... 
y ... 379.1 

N 1299 361 252 49 ..... 
v ... $46.j 59.1 99.6 4.6 

N IJ7 133 363 100 SI IO 75 ..... 
v ... 97.9 11.6 Sl.9 JO.I 6.0 7.1 1.2 -· 

N 279 ..... 
v ... 26.s 

N It ..... 
y., 0.1 

N 1126 U3 36~ 100 ,. IO 75 
l'llleal 
y ... 125.2 11.6 51.9 10.t 6.0 7.1 1.2 

N 2425 494 615 149 SI IO 75 ..... 
y ... 671.7 71.4 151.S 14.7 6.0 7.1 1.2 

Baed ODly on llUdies with dosing/exposure data. Long tenn, defmed by sponsor as a study wilh > 6 weeks duration. 
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All 
Aelhe 

Caallak 

242 

Zl.I 

301 

104.2 

301 

IOU 

676 

91 

676 

91 

977 

195.2 



APPENDIX 5.1.3.3 
DURATION OF EXPOSURE BY MEAM DOSE: 

ALL U.S. IDCl NON U.S. STUDIES 

1 Duntion of Exposure 

Mell! DaJs Weets Yem 
Dote TOia! 

(me) 1 2-7 1-4 4-1 1·16 16-28 28-52 1-2 >2 (~) 

Oq:mo 

s 7.5 20(1) 31(1) 34(1) 15( 4) 5(<1) 3(<1) 2(<1) 0 0 117( I) 

>7.5-20 4(<1) 71(3) 144(6) 270(11) 42(2) 51(2) 29(1) 11(1) l(<I) 630(26) 

>20-45 0 4(<1) 149(6) 643(27) 12(3) 106(4) 9S(4) 96(4) 8(<1) 1113(49) 

>45 0 0 20(1) 208( 9) 30(1) 38(2) 69(31 58(2) l(<I) 424(17) 

Tlllal 24(1) 113(5) 347(14) 1206(50) 1'9(7) 1!11( I) 195( I) 172(7) 10(<1) '2424(100) 

A I "'711n1 

S50 t(I) 1(1) 21(3) 23( 4) 3(<1) 2(<1) 2(<1) l(<I) 0 70(11) 

>»ID 3(<1) 11(2) 19(3) 64(10) 6(1) 1(1) 2(<1) 3(<1) 0 116(19) 

>I0-150 0 1(1) 47(1) 211(34) 10(2) 22(4) 20(3) 16(3) 4(1) 334(54) 

>150 0 0 4(1) 29( 5) 13(2) 17(3) 11(3) 14(1) 0 95 (15) 

Talll 12(2) 23(4) ,1(15) 327(53) 32(5) 49(1) 42(7) 3'(6) 4(1) 615(100) 

a II I 

slOO 0 0 4(7) 23(40j nla ala ala n/a ala nc47J 

>100 0 0 4(7) 27(47) n/a n/a n/a n/a ala 31(53) 

Talll 0 0 1(14) 50(86) ala ala n/a n/a n/a 51(100) 
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APPENDIX 5.l.3.3 (continued) 

Mam Duration of F.xposure 
DOie 
(mg) Days Weeb Yem Total 

1 2-7 1-4 4-8 8-16 16-28 28-52 1-2 >2 

DoxqilD 

s 100 1( 1) 4( S) 2( 2) 9(11) Dia Dia Dia n/a Dia 16( 20) 

>100-200 0 0 8(10) 46(58j rt.la Dia Dia Dia Dia ~4(68) 

>:ZOO 0 0 0 10(12) Dia. Dia Dia Dia Dia 10(12) 

Totll 1( 1) 4( S) 10(12) 65(81) Dia Dia Dia Dia Dia 80(100) 

Maproci1IDe 

SlOO 0 1( 1) 1( 1) 13(17) Dia Dia Dia Dia Dia 15( 20) 

>100-1!0 0 0 1( I) 49(65) nil Dia Dia Dia Dia 50(67) 

>~!O 0 0 0 10(13) nit Dia Dia Dia Dia 10(13) 

TOid 0 l( I) 2( !) 72(96) Dia Dia Dia o/a a/a 75(100) 

1'11 .. 

Sl20 l( 1) 3( 2) 4( 3) 5( 3) Dia Dia Dia Dia n/a 13( 9) 

>120-200 0 1( 1) B(S) 28(19) Dia Dia Dia Dia Dia 37( 2S) 

>200-300 0 0 7( S) 15(10) nit Dia Dia Dia Dia 22(15) 

>300 0 0 5( 3) 72(48) Dia Dia Dia Dia Dia 77(52) 

Totll 1( 1) 4( 3) 24(16) 120(80) Dia Dia Dia n/a Dia 149 (100) 
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APPENDIX S.1.3.4 ... 
DURATION OF EXPOSURE BY MAXIMUM DOSE: 

AlL U.S. and NON U.S. STUDIES 

Duration of Elposure 

Mt•' Days Wee ts Yean .,_ TOlll 
(1111) I 2-7 1-4 4-1 8-16 16-28 28-52 1-2 >2 ('A) 

0rsmo 

:C 7.S 20( I) 28( 1) 2'( 1) 75( 3) 3(<1} 0 2(<1) 0 0 153( 6) 

>7.S-20 4(<1) II( 3) 108( 4) 233(10) 27( 1) 37( 2) 16( 1) 5(<1) 0 Sil( 21) 

>20-4S 0 4(<1) 163( 7) 464(19) 79( 3) 101( 4) IS( 4) 81( 3) 9(<1) 986( 41) 

>4$ 0 0 SJ( 2) 434(18) SO( 2) liO( 2) 92( 4) 86( 4) l(<l) 774( 32) 

TtAll 24( 1) 113( S) 347(14) 1206($0) 159( 7) 198( 8) 195( 8) 172( 7) 10(< I) 2424(100) ... ..., .. 
:C50 9( I) 6( I) II( 2) 3(<1) 0 0 l(<I) 0 0 lO( S) 

>50-ID 3(<1) 13{ 2) 2'( 4) 43( 7) 3(<1) 4( I) J(<I) 3(<1) 0 97( 16) 

>IO-UO 0 4( I) 41( 7) 214(35) 10( 2) JS( 2) 9( 1) 9( 1) l(<I) 303( 49) 

>UO 0 0 14( 2) 61(11) 19( 3) 30 (S) 29( S) 23( 4) 3(<1) 185 ( 30) 

T_. 12( 2) 23( 4) 91(15) 327(53) 32( S) 49( I) 42( 7) 35( 6) 4( I) 615(100) 

a I 1 I 

:CICIO 0 0 I{ 2) 17(29) Dia ala ala ala ala 18( 31) 

>100 0 0 7(12) 33(57) ala ala ala Dia ala 40( 69) 

TOlll 0 0 8(14) 50(86) n/a Dia ala ala ala 58(100) 
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Ml•L•wa 
Dole 
(Ill&) Days 

I 4-7 .... 
Doupln 

"' 100 1(1) 4(5) I( I) 

>100-200 0 0 8(10) 

>200 0 0 1( 1) 

TCllll 1(1) 4(S) 10(12) 
. ..... Ii • 

:SIOO 0 1(1) l{ I) 

>100-150 0 0 l( l) 

>ISO 0 0 0 

T..a 0 1(1) 2( 3) 

Tl ,_ 
:Sl20 1(1) 3(1) 2( I) 

>1.»21111 0 1(1) 3( 2) 

>21J0.300 0 0 7( S) 

>3111MOO 0 0 4( 3) 

>400 0 0 8( S) 

Tllld 1(1) 4(3) 24(16) 

APPIENDIX 5.1.3.4 (continued) 
DURATION 01' EXPOSURE BY MAXIMUM DOSE: 

ALL U.S. and NON-U.S. STUDIES 

Dun1fo11 of Exposure 

Weeb Yeani 

4-1 8-16 16-28 28-S2 1-2 >2 

8(10) nl& n/a "'" nla n/1 

32(40) n/a n/a n/a n/a n/a 

25(31) n/a n/1 nla nl• nl• 

6'(11) Illa n/a n/• n/a nla 

12(16) n/a n/a n/a Dia Dia 

4G(61) Dia Dia Dia Dia Dia 

14(19) Dia Dia n/a n/a n/a 

72(96) nla Dia n/a n/a n/a 

3( 2) Dia n/a n/a Dia nil 
-· 

7( S) n/a n/a n/a n/a n/a 

30(20) n/a nla Dia n/a n/1 

14( 9) n/a n/a n/a n/a Dia 

66(44) Dia n/a n/a n/a n/a 

120 :II) n/a Dia n/a n/a n/a 
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Tocal 

<"> 

14( 18) 

40( 50) 

26( 32) 

80(100) 

14( 19) 

47( 63) 

14( 19) 

75(100} 

II( 6) 

II( 7) 

37( 2S) 

18(12) 

74(50) 

149(100) 
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T-
OIOlljl N 

Oq3770 " ..... " 

,._ 
a,_ N 

0,.3710 " 
~ " 

APPBNDIX 7.2.1.3.1 
U.S. S'l'm>Y 003-002 

DBMOORAPBIC CllJ\Jt~CTBRISTICS -
,.,. (Y ... ) Sa (IN%)) ... (IN%)) 

Mom ..... Mlle ..... .... 
39 ,,.,, 20(45%) 24 (55%) 43 (91%1 

40 :I.WI 23 (52%1 21 (°'6) J9~ 

APPENDIX 7.2.1.3.2 
U.S. snJDY 003-G02 

BASELINE SEVERITY OF~ 

HAMD-21 N 

24.2 " 
24.7 " 

HAMi.ml N 

2.93 " 
2.IO .... 

APPENDIX 7.2.1.3.J 
U.S. STUDY 003-002 

MAl>IS 

27.9 

29.1 

tta.w.111 

I Cl") 

"' '"l 

(.'GI 
N (ScYcrily) 

" 4.27 

" ,.16 

DOSING INFORMATION FOR PATIENTS WHO COMPLETED 

Week 1 Weet2 Weet3 Weet4 Week 5 Weet6 

TrealllleDI N Mcall STD Mean STD Mcall STD Mcall STD Mcan STD Mcall STD 
Group 

0r1 3770 21 9.7 1.24 13.i 5.23 17.1 9.25 17.1 9..58 19.4 10.42 20.7 10.41 

N • Number of palieall wbo CCllDj)leled; iDlerYa1a we cak'"•ted bued oa --~ efticlcy vilil dael. 
Mun dole ._ vilils for a j!ll!eal Wll compullld u die aumber of cap111lel latlD fnm day of pmloua Ylail 
ullliJ day before cumal Yilil, divided by mmbcf of days liDc:c pmillua Yilit. 
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Bftlmcy ,._, I 

HAM D-21 
Og 3770 !I, Pits 

I.ult 5um + 
OaoWay + 

HAM D-1 
0n 3770 ,, PllSi 

111111: 5um + 
One Way + 

MADI.! 
0,, 31?0 !I. Pix 

111111: Sua: + 
OaoW•~ + 

CGI 

211 3770 'I· &$ 

111111: 5um + 
Oao Way + 

APPENDIX 7.l.1.3.4 
U.S. STUDY 003-002 

SUMMARY OF EmCACY RESULTS 

._... ol Oll••od C.. AtM111i1 For Ba Villl 

2 3 4 ' 

+ + + 0 
+ + + 0 

+ + + 0 
+ + + 0 

+ + + 0 
+ + + 0 

+ + + 0 
+ + + 0 

• A """lliAll¥ lipillcul dilfcRDCC (p:S:.°')-...... Ibo ll<liYc drq ud placebo io illdicalrd by a +. 

6 

0 
0 

0 
0 

0 
0 

0 
0 

"Ibo abocKC of a •riPial!J lipifioaal dilfawc ..._ die ICliYC 41"'1 alld placebo is jpc!Y,,Md by a 0 • 

•• , ... 
Mb•• erire CUntra1 !tl:vicw 

LOCP 
BNDl'OlllT 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 
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APPENDIX '7.2.1.3.5 
U.S. STUDY 003-002 

MEAN CHANGE PROM BASELINE IN TOTAL HAM·D ll 
INTENT· TO-TREAT GROUP 
OBSERVED CASI ANALYSIS 

....... Wiit I Wlllt2 Wortl Wlllt4 w.iis Wlllt6 

Tl 

°"""' N .... N .... N .... N .... N .... N .... N .... 
0rsmo " 24.2 42 ·S.l 4l ·10.1 " ·10.9 36 ·11.S ll •Jl.l 26 ·14-' 

......,., 
" 24,7 4l ·2.3 37 ~.2 34 ~.9 l2 ., .. 22 ·ID.I 19 ·11.4 

Albulli'M; N,. ..... of,.._willlpa 1 Ml'"U.udw•W ...... olllll ......... 
POllburlilll: N '" ........ of,.._ willl; I d eet•• M& Yilil. W • Wcllllp Ina llUlllll&. 

TWO-sIDED p-VALIJU FOR PAIRWISE COMPARISONS 

o.u mo v ..... ~ ,.v_ 
WlaSClll 111111< !11111 Aaalylis p-Vatuc 
01t-Way AHOY" ... value 

W..t I W..t2 Wiit 3 

0.0'4 o.ocn 0.002 
0.006 <0.001 0.001 

APPENDIX '7.2.1.3.6 
V.S. STUDY 003-002 

w .... , Wetl<S 

0.007 0.229 
O.OOP 0.1!16 

MEAN CHANGE FROM BASELINE IN llAM·D 21 
ITEM #1 (MOOD): INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

...... , 
0.301 
0.216 

LOCF 
BNDPODIT 

N .... 
" ·11.7 

" ·S.4 

LOCF 
BNDPODIT 

<0.001 
0.001 

LDCP ....... Woct I Wea 2 Wllk3 ....... WeotS Weot6 llNDPOINT 

Tnt-

°""" N .... N .... N ...... N Mnlll 111 .... N ...... N ...... N .... 
Ors 3770 44 2.9J 42 .0.64 42 ·1.21 " ·I·" 36 ·I.SJ " ·1.61 26 ·1.112 " ·I.SO ...... 44 2.IO 42 .0.17 Tl .().31 34 .0.53 J:I .0.72 22 ·1.23 ;9 •l.G " .0.61 

IUllUlliM: N ....... ot ..... willp1• •lilll ... ud-•w..-ot•'llltlllll. 
P ....... N ....... ot ..... Mllpatrtwua•a•lll~ .._.w .... flambullill. 

TWo.&IDED p-V ALUU Jl'Oll PAIRWISE COMPAIUSONS 

' LOCI' 
w.k l w.i.2 """*, "''*' w.i.~ .... lllDl'OIHT . 

OIJm'llV_.......,,.v .. 
W.....llM ... AMIJ*p.V .. Cl.Giii 0.001 0.001 UIS 0.2t7 0.111 um 
0-WaJ' ANOVA p-Vai. o.aaa <0.001 0.001 o.GIM 0.2SS 0.1'1 <0.001 

... 
Min•np'• Otpt,..I RIYint 125 
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, ... 

....... 
Tl 

Onlllp N .... 
o,.mo 44 27.9 

......... 4t 29.1 

APPENDIX 7.2.1.3.7 
U.S. STUDY 003-002 

MUN CHANGE FROM BASELINE IN MADRS 
INTINT·TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

W.UI wm: WllltJ Weolt4 Wlllit5 

N .... N w. .. N .... N .... N .... 
42 -6.0 42 .11.1 J7 ·11.7 J6 ·12.6 3J ·14.6 

42 ·1.4 J7 -4.1 J4 ·5.1 J2 ·7.~ 22 ·10.1 

Weolt6 

N .... 
26 ·15.0 

19 ·IJ.O 

Al•clllllll: N•.....,olpllilmld; 1 rlw .... _.w•w.U.ot•Wlrillrll. 
P rt WW: N•.....,ofpllilmld; t •"• .... 1taY1111.w•w ...... fftlmbullillo. 

TWQ..SIDED p.VALUES FOR PAIRWISE COMPARISONS 

LOCF 
BNDl'OINT 

N ...... 
44 -12.1 

44 -6.9 

LOCF 
Woctl Wr1<2 Wocl<J W.U4 Wiit 5 Wock6 ENDPOINT 

o,.mov.,..........,,.v-. 
'\Vlloo ........ JUm AM!ylia ,.vu.. 
Om-Way A.NOVA ,.value 

<0.001 <0.001 <0.0CU 
<0.001 <0.001 0.004 

APPENDIX 7.2.1.3.1 
U.S. STUDY 003-002 

O.OOI 0.177 0.490 
0.021 0.217 0.577 

MEAN CHANGE FROM BASELINE IN SEVERITY OF D...LNESS 
INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

....... WIUI Wock2 Wr1<3 Woct4 W•5 WIU6 

,._ 
Onlup N ...... N Melll N Melll I'! .... N .... N .... N ..... 

<>qmo " 4.27 42 .O.JJ 42 .0.13 J7 .0.95 J6 ·l.17 ,, ·I.JO 26 ·1.50 

,._..., 
" 4.16 42 0.00 37; .0.14 " -G.11 J2 .0.50 22 .0.91 19 ·l.16 

AlllulliDI: N• ....... olpalilllawldl; 11 wlMdaaud-~w..i.ot-. ......... . 

0.007 
0.011 

LOCF 
BNDPOiNI' 

N Meaa 

44 ·I.II 

" -~1.45 

P rt ...U..·N• ..... olpalilllawldlp1t w•4,11aa1n1U.w•w .... fnalllrllar. 

TWOQDED p-VALUES FOR PAIRWISE COMPAIUS014'S -
LOCF 

Wllkl Weolt2 WeatJ w.t4 Weolt5 W9'6 llNDPOIMT 

o.s mov- ....... ,.v.._ 
n_ ........ Mllf'"'p.V .... o.cm <o.tlOI <o.tlOI O.Olll 0.18 O.GI OJllM 
O-°Wa1 AHOVA p.V .... o.cm <C.Olll O.Olll 0.01' o.m 0.313 OGDS 
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Treaanent 
Group N 

Ors 3770 45 

Placebo 45 

Treatment 
Group N 

Ors 3770 45 

Placebo 45 

APPENDIX 7.l.l.l.J 
U.S. STUDY OOJ-G03 

DEMOGRAPHIC CHARACTERISTICS 

Ap(Yan) Sex [(N%)) Race [(N%)) 

Mou JWiae Ml1c Fanale White 

43 24-65 24 (53"') 21 (47"') 44(91%) 

43 19-62 15 (33"°) 30 (67"') 42 (93%) 

APPENDIX 7.2.2.3.2 
U.S. mJDY OOJ-4I03 

BASELINE SEVERITY OF ILLNESS 

HAM D-21 

25.4 

25.5 

N HAM Item I N 

45 2.17 45 

45 2.12 44 

APPENDIX 7.l.l.l.3 
U.S. STUDY 003-003 

MAD RS 

21.5 

21.8 

Noo-White 

I (2%) 

3 (7"') 

CGI 
N (Severity) 

45 4.31 

45 4.31 

DOSING INFORMATION FOR PATIENTS WHO C01'1PLETED 

Week I Week2 Week 3 Weet4 Weet 5 Week6 

Tnalmelll N Mean S1AJ Mean STD Mull STD Mcall STD Mcall STI> Mcall STD 
Group 

Oq 3770 21 9.9 0.41 16.I 3.27 21.9 7.06 24.S 7.72 25.1 1.04 26.6 1.14 

N • Number of puilaD wbo • 11 hied: iDllrYlla were c:alci11•1!td bald oa --- ctliclCy viii! dills . 
... dole ... _ Yilill for • paliem WU ....... , .. u ......... of capllllll llklll 6- day of jlNYialla Yiall 

1111111 day belole CUl1llil •illl. diYidld by llUlllber of daya aill:c pmlaul YiliL 

• 
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, ... 

EllWy ...,._, I 

HAM l>-21 
0rg mo ys. PIF 

a.Ilk SUm 0 
Ono Way 0 

HAM D·I 
Org 3770 VI. Plac 

a.Ilk SUm 0 
One Way 0 

MAD RS 
Q!1 J770 v1. E!•c 

/ 

Rant SUm 0 
One Way 0 

COi 
Qm~172•1· ~ 

Rant Sum 0 
One Way 0 

APPENDIX 7.2.2.3.4 
U.S. STUDY 003-003 

SUMMARY OF EFFICACY RESULTS 

ltaWll' of C'blcrved Cue ADllylis For lllcb Visit 

2 3 • 5 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 + 0 

0 0 0 0 
0 0 0 0 

6 

0 
0 

0 
0 

0 
0 

0 
0 

• A 111asric•1Jy li&Dif1Ca111 dill•...,.. (p" ·°'> botwccD die ..ave clru& aad plKebo is iDdicated by a +. 
"lbc abscllr:e of a m•wany li&DiflWll dilfCRlll:C bclwccD die active clru& aad placcllo ii illdicalld by a O • 

• 
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LOCF 
ENDPOINT 

0 
0 

0 
0 

0 
0 

0 
0 



, ... 

~ 

~ 

°":mo 
Ploccbo 

APPENDIX 7.2.2.3.S 
V.S. STUDY 003-003 

MEAN CHANGE FROM BASELINE IN TOT AL HAM-D 21 
INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

lluoliDe Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 

N Mein N M- N Mcu !'I Mcu N Mcu N Mcu N Miii! 

45 25.4 44 ·3.6 36 -6.4 34 -10.0 34 ·12.4 31 ·11.9 27 -14.0 

4S 25.5 44 -2.9 42 -5.6 37 ... ~ 3S -9.5 30 ·11.5 24 -11.5 

Al buoliDe: N • llllllber of plliaD widl P"""'wlinc - 11111 - • w vlluc of die nriable. 
hQepHm: N • llllDber of palic:Dll wilb poa'w•1iDe dill ll I Yilit. ma • IDllll cbaale flam budiDc. 

TWO-SIDED p-VALUF.S FOR PAIRWISE COMPARISONS 

LOCF 
ENDPOINT 

N Mcu 

45 ·10.4 

45 .... 

LOCF 
Week 1 Week 2 Woet3 Week4 Woek5 Woet6 ENDPOINT 

Ors 3770 Venua Pllccba p-Vllucs 
W"llcolOll Rut Sum Allalylis p-Value 0.147 0.733 0.3l1 0.143 0.!114 
Oae-Way ANOVA p-Valuc 0.439 0.595 0.351 

APPENDIX 7.2.2.3.6 
V.S. STUDY 003-003 

0.117 0.829 

MEAN CHANGE FROM BASELINE IN HAM·D 21 
ITEM #1 (MOOD): INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

0.508 0.4!!0 
0.258 0.383 

LOCF 
Buelille Week 1 Woekl Week 3 Woek4 Woek5 Woek6 ENDl'.:>INT 

~ 
Gniup N Mcu N Mcu N - N Mcu N Mcu N .._ N Mein N Mein 

°" 3770 4S 2.87 44 .().43 36 .0.72 34 .0.94 34 ·1.26 31 -1.13 27 -1.33 45 ·1.07 

Pllccba 4S 2.12 .... .0.34 42 .0.60 37 .().92 " -1.00 30 -1.30 24 -1.21 45 .0.96 

Al buellat: N • maabct of,..._ wlda r rt "'i"' -11111 - • w.,... of .. YUialile. 
P ztew•n· N • maabct ..,...,. wlda pnrtewn cilia 111 Ylail, w • -cl!ll!p flaa llucliDo. 

TW().SIJ)ED p-VALUES FOR PAlllWISE COMPARISONS 

LOCI' 
Wlllcl Wllk2 Wllk3 Wllk4 Weolr:S Waet6 BNDPOINT 

Ors 3770 V- l'llClbo p-Valaoa 
Wilmlal! lat Sal .... p.Vallll 0.256 G.206 0.619 0.187 O.SIS O.'IOP 0.552 
0-Way ANOVA p-Vallll 0.477 0.490 0.915 0.2AIO o.536 0.'67 0.609 

• 
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lluoliDo 

'J'Jllamm N Man 
Gioup 

Oq 3770 4S 28.5 

Placebo 44 28.1 

APPENDIX 7.:Z.l.3.7 
U.S. STUDY 003-003 

MEAN CHANGE FROM BASELINE IN MADRS 
INTENT-TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

Week I Woell 2 Weck3 Week 4 Week 5 

N Man N Man N Mou N Mall N Man 

44 ·3.2 36 -6.6 34 -9.4 34 ·12.I 31 ·II.I 

0 -2.0 41 -4.9 36 -7.1 34 ... 5 2!1 ·11.0 

Week 6 

N Man 

Z7 ·14.0 

23 ·10.9 

Al bucliDc: N • llllllbcr of .,.- wilh po•elillt dlll llld ......, • mr111 value of Ille Ylliable. 
l'nRblvliM• N • 1llllllbcr of..- wilh pnpee1; ... dlll 111 visil, lllOlll • mall tllllllc fnlaa bueliDc. 

TWo-sD>ED p-VALUES FOR PAIRWISE COMPARISONS 

LOCF 
ENDPOINT 

N Man 

4S ·10.3 

44 ·7.8 

LOCF 
Week I Weck 2 Weck 3 Weck4 Weck 5 Weck6 ENDPOINT 

Oq 3770 Venus Placebo p-Valuu 
Wilcoxon Rani: Sum Amlylis p-Valuc 
Ollc·Way ANOVA p-Value 

0.1182 0.357 0.771 
o.m 0.257 0.245 

APPENDIX 7.:Z.:Z.3.8 
U.S. STUDY 003-003 

0.076 0.159 0.3SS 
0.047 0.733 0.253 

MEAN CHANGE FROM BASELINE IN SEVERITY OF ILLNESS 
INTENT-TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

0.240 
0.217 

LOCF 
Buolillc Weok I Weck 2 Weck3 Week 4 WeckS Weck6 ENDPOINT 

T- N MClll N MClll N Mou N Mcall N MClll N MClll N Mel1I 
011111p 

Oq3770 45 4.31 44 ·~I.II 36 .0.53 34 -0.79 35 -1.17 30 -1.20 27 ·1.41 

Placebc< 45 4.31 44 .0.11 42 .0.55 37 -0.11 35 -1.06 30 ·1.27 24 ·1.29 

Al llUaliDc: N • aumbcr of pelimls _., ............ dlll 114 mcu ,. - nluo of Ille Yldablc. 
Pald'lrliat: N • aumbcr Df pelimls .... .,.......,,. dlll 111 mil. w • -clllllp flam buelillt. 

TWO-sIDED p-VALtJES FOR PAIRWISE COMPARISONS 

N Mean 

4S -1.09 

4S .0.91 

LOCI' 
Weeki Wllk2 Wool< 3 Weot4 Wllk5 Wld:6 llHDPOJHT 

Oq 3770 V- ........ 1>-Vllllll 
,,,....... ... Sum AmlJ* ,.v ... 0.641 0.771 Cl.fl! 0.4'!0 0.721 0.754 0.713 
O.Way ANOVA p.Vlllle 1.000 0.9111 O.!MO 0.631 0.791 0.'11111 o.m 
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APPENDIX 7.2.3.3.1 
U.S. STUDY 003-008 

NUMBER AND PERCENT OF PATIENTS DISCONTINVING TREATMENT BY 

Reuon for 
Tcnnm11ion 

Plac OrJ 
3770 
5 1111 

N(l5) N(l5) 

Lack of Bfticacy 

Adverse BvClll 1/30 1/30 
(3.3) (3.3) 

Losi-40-Follow-Up 1130 
(3.3) 

REASON AND WEEK 

Week I 

T-Gtoup 

OrJ Ors Ora Plac 
3770 3770 3770 
15 Dll 30me 60 Dll 

NUl) N(") N(•> NC•> 

1128 
(3.6) 

1130 
(3.3) 

1/30 
(3.3) 

APPENDIX 7.2.3.3.1 (CoaL) 
U.S. STUDY 003-008 

Week2 

Ors Ora Ore 
3770 3770 3770 
5mc 15 1111 30 1111 

NC•> NCS) NCS) 

2/30 2128 
C6.7) (7.l) 

1/29 5/30 4128 
(3.4) (16.7) Cl4.3) 

NUMBER AND PERCENT OF PATIENTS DISCONTINUING TREATMENT BY 
REASON AND WEEK 

Week) Week 4 

Treatment Group 

Reuon for 
Plac Org Org Or1 Ore Plac Ore OrJ Ore 

Tem>i0 •tion 3770 3770 3770 3770 3770 3770 3770 
5 1111 IS r.11 30 Dll 60 Dll 5 me IS mg 30mg 

NC"> NCl5i NC") NC"> NC") NC") N(S) NC") NC"> 

Lack of Bfticacy I/ZS 1122 l.126 412S 
(3.6) C4.S) (3.8) (16.0) 

Adverse Bv1111 1127 2128 1122 3122 lfl6 l/2S 1123 
(3.7) (7.1) (4.5) (13.6) (3.8) C4.0) C4.3) 

N1111-DN&·IWaled 1/22 2122 lfl6 1/20 
(4.S) (9.1) (3.1) (5.0) 

ore 
3770 

60mc 

NCS) 

1/30 
(3.3) 

5130 
C16.7) 

2130 
C6.7) 

Ori 
3770 

60 1111 

N(!li) 

1116 
(6.3) 

1116 
(6.3) 

Patieals who 'd~ .__. ill ID ialerval an dlolc palicml wbolc lut ~ viail occumd ill tbc pnviaul 
iallnal. 
fo is pci-ae of all patieoll ill a treallllllll llllllp wbo did llOl difoontimw ID ID arlilr iallavai. 

l.31 
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APPENDIX 'T.2.3.3.1 (CoaL) 
U.S. STUDY oo.?-OOll 

NUMBER AND PERCENT OF PATIENTS DISCONTINUING TREATMENT BY 
REASON AND WEEK 

Weet5 Weet6 

T-Group 

Reuoa for 
Plac Ora Ors Ors Ora Plac Ora Ora Ors 

3710 3770 3770 3770 3'1'10 3'1'10 3'1'10 
Tennma1ion 'ma u ma 30ma 60111& 5ma 15 ma 301111 

NC"> NC"> NC"> NC"> NC"> NC") NC"> NC"l NC"> 

Lack of Efticacy 1123 1/20 2122 3119 1114 2/20 3/18 2119 
C4.3) (5.0) (9.1) (15.8) (7.1) (10.0) (16.7) (10.5) 

Advene Event 1123 1/20 1122 1119 2114 2119 3/15 
(4.3) (5.0) (4.5) (5.3) (14.2) CI0.6) (20.0) 

Palieal Improvement 

Lost-fO.FolJow·Up 1123 
(4.3) 

Ora 
3'1'10 

60mg 

NC") 

2/11 
(18.2) 

1/11 
(9.1) 

1111 
(9.1) 

Patienls who "divoo1inue uwmcat" in an inlerval are tbosc paliems whole Jut cfticacy visit oc;cumd in die previous 
ialcrval. 
" is pcrte1111ge of all paliems in a &reatmelll croup who did not diKna&inne in an earlier illlcrval. 
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Treatment 
Group N 

Ora 3770 S mg 29 

0rg 3770 IS mg 30 

Ora 3770 30 mg 28 

Ora 3770 60 mg 30 

Placebo 28 

Treatment 

APPENDIX 7.2.3.3.2 
U.S. STUDY 003-008 

DEMOGRAPHIC CHARACTERISTICS 

Age (Ye111) Sex [(N%)] bee [(N%)] 

Mean Range Mt.le Female White 

43 20-70 II (31%) 11 (62%) 26(90%) 

38 20.S7 11 (37%) 19 (63%) 24 (10%) 

40 19-63 8 (29%) 20 (71%) 26 (93%) 

41 25-69 9 (30%) 21 (70%) 26 (87%) 

39 20-62 11 (39%) 17 (61%) 24 (86%) 

APPENDIX 7.2.3.3.3 
u.s. mmv 003-008 

BASELINE SEVERITY OF ILLNESS 

Non· White 

3 (10%) 

6 (20%) 

2(7%) 

4 (13%) 

4 (14%) 

CG! 
Group N HAM D·21 N HAM I1e111 l N MAD RS N (Severity) 

Placebo 28 2S.8 

Org 3770 S 111& 29 2S.O 

Org 3770 IS mg 30 26.0 

Org 3770 30 Ill& 28 2S.S 

Org 3770 60 mg 30 2S.3 

28 2.86 

29 2.83 

30 2.97 

28 2.89 

30 2.87 

APPENDIX 7.2.3.3.4 
U.S. STUDY 003-008 

28 27.6 28 

29 27.0 29 

30 28.2 30 

28 27.3 28 

30 27.9 30 

DOSING INFORMATION FOR PATIENTS WHO COMPLETED 

Weck 1 Week 2 Wld:3 Week 4 Week 5 

T..-r N Mean STD Mean Sn> Miu STD Man Sn> Mean STD 
Group 

Ors 3770 5 .... 15 !1.0 0.00 5.0 o.oo 5.0 0.00 5.0 0.00 5.0 0.00 

Ors 3770 15 .... 14 10.I 0.44 15.0 0.00 15.0 0.00 15.0 0.00 u.o 0.00 

Ors 3770 30 .... 12 12.7 1.12 29.7 0.17 30.0 0.00 30.0 0.00 30.0 0.00 

Ors 3770 60 .... 7 12.9 1.77 31.1 3.t7 S9.4 0.111 60.0 0.00 60.0 0.00 

4.32 

4.21 

4.33 

4.29 

4.23 

Weet6 

Man STD 

5.0 0.00 

15.0 0.00 

30.0 0.00 

60.0 0.00 

N • N1llllber al pllimu Wllo 1 'R11; ialllYlll - "'"'IMP' lllM GD...__ emc.cy Yillt dlla ....... 
._ ..._ wlllla far a palielll W 1 o.Dd U die ..... of IJ F 1- ..... flmD dQ al pcwiDul ¥1111 ..U dQ 
lldal'C aKlldll Yilll, dlYidlld by ..... al d171 ... pN•kllll 'rilll. 
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APPENDIX 7.2.3.3.S 
STUDY 003-008 

SUMMARY OF EFFICACY RESULTS FOR HAM D-:i.t AND HAM D ITEM #I 

llMllll" or Olllened c.. Allllylil ror Bodi Visit 

llftlcllcy I 2 3 ' 5 6 LOCF ,.,_, BNDPOINT 

HAMD-21 
ra. i110 ~ • x11 r .. 
laaltSum + 0 0 0 0 0 0 
Om w.,. + 0 0 0 0 0 0 

i2ll ino I~ a !11 El& 
laaltSum 0 0 0 0 0 0 0 
0... w.,. 0 0 0 0 0 0 0 

Q:m fT70 ll Im •11 EIE 
ltaalt Sum + " 0 0 0 0 0 
O...Way + 0 0 0 0 0 0 

211 3770 152 Dll •I· E:IE 
ltaalt Sum 0 0 0 0 0 0 0 
Olll Way 0 0 0 0 0 0 0 

HAMD-1 
5211 3770 ~ m •11 E1E 
laak Sum 0 0 0 0 0 0 0 
One Way 0 0 0 0 0 0 0 

Qm ~T12 I~ 1111 •I· J:!ac 
ltaalt Sum 0 0 0 0 0 0 0 
One Way 0 0 0 0 0 0 0 

Qm !no a a ••· t11S: 
Rut Sum 0 0 0 0 0 0 0 
ODC Way 0 0 0 0 0 0 0 

12!1 ~m 11 m •11 &s 
ltaalt Sum 0 0 0 0 0 0 0 
One Way 0 0 0 0 0 0 0 

• A ...._,lly dpU' • ~ ~"·°') - Ibo acliYe dnll 11111 plwbo ii iDdimld by a +. 
Tiii .... or a •r!nimlly Iii•!' r! dilfawc -- die ll:liYt dnll llld,..... ii m'med by a 0 . 

• 
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APPENDIX '7 .2.3.3.6 
snmv 003-ooa 

SUMMARY OF EmCACY RE~ULTS FOR CGI AND MADRS 

Jluulll" of OlloanO Cue Aml)llill for l!.llcll Vilil 

lllftclcy ...,._, I 2 3 " ' 6 

MAD RS 
S1JI 17 JO ~ B Yl1 l:J9' 
Rlllt &1111 0 0 0 0 0 0 
One Way 0 0 0 0 0 0 

52111110 i~ Ill !11 &s 
Rlllt &1111 0 0 0 0 0 0 
One Way 0 0 0 0 0 0 

2rl 3770 m !DI v1, rm 
Rlllt &1111 0 0 0 0 0 0 
One Way 0 0 0 0 0 0 

Qm 3770 ~ m v1. Ells 
Rlllt &1111 0 0 0 0 0 0 
One Way 0 0 0 0 0 0 

CGI 
Qm J770 ' !DI "I· ll6 
Rlllt &1111 0 0 0 0 0 0 
One Way 0 0 0 0 0 0 

Qm ~ZlQ I~ IDI "I· && 
llalll; Sum + 0 0 0 0 0 
One Way + 0 0 0 0 0 

Q[J l!ZS! !2 Ill "11 &£ 
Rlllt Sum + 0 0 0 0 0 
One Way + 0 ii 0 0 0 

211 ~:zzg ~ !DI "I· 1:1& 
llalll; Sum 0 0 0 0 0 0 
Ono Way 0 0 0 0 0 0 

• A •ri!ljc:aHy aiplllcam dllfcnw (p" .05) '*"- die aclivc diva llld plaoello ia illdicaed by a +. 
'Ille abllDl:c of a •!jt!joally ap;tkan! dilf- ......._ die ll:fiVC clllq ml .,a-bo ii illdlcud by a 0 • 

• 
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LOCF 
ENDPOINT 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

G 
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APPENDIX 7.2.3.3.7 
U.S. STUDY 003-008 

MEAN CHANGE FROM BASELINE IN TOTAL HAM·D 21 
INTENT-TO-TREAT GRO'UP 
OBSERVED CASE ANALYSIS 

LOCF -- ""* I 
Wlol:Z .... , -· W...J ..... IHDPOINT 

Tl~ 

°"""' N - N - H - H .... H .... H - H - H - 21 25.I 21 ·1.6 27 ·S.6 25 .u 22 ... , 20 -10.Z 17 ...... 21 

o.,mo5ota 29 25.0 2' .. J.1 2'7 .... 25 ·7.1 20 .... II ... 7 IS -10.S 29 

o.,mo is.a JO 26.0 JO ·1.6 23 •S.I 23 • 7,7 22 .. 9.1 19 ·10.1 12 .JJ.3 JO 

o.,mo30ma 21 25.S 28 ~.o Z2 ·7.1 20 ..,_, 19 -9.7 •• -11.9 II ·11.9 21 

o.,mo..,,,,. JO 25J JO ..J.S Z2 .. ,, 16 ·If.I " ·11.S II ·13.4 7 ·IU JO 

/U bUelim: N • aumber or poliems wilb """"""'W -11111 - • - ,,... or die Yllllblc. 
J'ndw••me: N • lllUllbcr or poliems wilb """"""'• dala 11 a riail. w • - c111ap fllllD llUeliac. 

TWO-SIDED p-VALUES FOR PAIRWISE COMPARISONS 

Wlll.ic I Weot2 WIOl:l -· WmJ Wed: 6 

0., 3770 Sm& y..,. ,_ ,_y_ 
w-- - Sum i\llalytia p-Y- 0.01• o.405 0.116 0.9JO 0.619 0.762 
O..-W17 AHOY.\ p.Yalue 0.025 o.:116 o.m 0.956 0.54l 0,'136 

o., 3710 u111 n. ,_,.Y_ 

Wlloo- - Sum i\llalytia p-Y- 0.110 0.199 0.136 0.179 o.m 0..579 
O..-W11 ANOYAp.Yalue 0.193 0.763 0.151 G.907 0.711 0..507 

0., 3770JOq n. ,_ p.Y-

w-.. - S- """1tiap-Y- 0.015 0.111 0.212 0.656 o.az G.621 
0..-Wq AHOY.\ p.Yallle 0.016 0.132 o.zn 0.612 0.519 o.m 
lliJ ,,,.,.._,,.., _ ,.Y_ 
.,. ___ ,,....,.Y .. 

0.074 0.100 o.021 O.Z91 o.a om 
0..-Wq ANOYA p.Y- Q.065 0.066 0.1121 0.265 0.26'1 0.1" 

.. 
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APPENDIX 7.2.3.3.8 
U.S. STUDY 003-008 

MEAN <.."HANGE FROM BASELINE IN llAM·D 21 
ITEM #1 (MOOD): INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

...... W•I W•l W•S Wllt4 'Wllt5 .., .. , 
N .... N .... N .... N .... N - N - N .... 
21 2.16 21 4.25 17 4 ... u 4.M 22 4.91 20 •l.00 17 ·1.M 

29 us 29 4.21 17 4.56 u 4.61 211 4.15 II 4.IS IS 4.9' 

30 2.97 30 4.ll 23 4.57 u 4.71 22 ·1.00 19 •l.16 12 ... ,, 
21 2.19 21 4.H ll 4.12 20 •l.10 19 •l.05 14 ·1.21 II ·1.27 

JO 2.17 JO 4.13 ll 4.73 16 ·1.06 14 .0.79 II ·I.II 1 0 1.57 

LOCF 
l!NDPOINT 

N .... 
21 4.19 

H 4.59 

30 4.SJ 

21 4.71 

30 .0.67 

Al bueline: N • aumber al paliala widl polltJISolim dlla 11111 - • mou value of die Ylrilhlc. 
l'oalNICll!IC: N • aumber of paliala widl polllll•lim dlla 11 a Yilil. w • w dl&DCc from m.linc. 

TWO-SIDED p-VALUES FOR PAIRWISE COMPARISONS 

LDCP 
Week I Woetl Wm3 Wm4 .... , Wm6 ENDPOINT 

o,. s110 51111 v ..... "'- .,.v_ 
Wilco•Oll - Sum Aallylil .,.v11uc 0.716 O.S61 0.116 0.961 0.590 0 . ..0 0.323 
Ono-Way /\NOVA .,.value O.MZ 0.561 0.151 0.127 0.511 0.367 0.200 

Ors 3110 IS.,.. "· P- .,.v11uca 
W"llalua - Sum Aallylil p.Vlluc o.m 0.417 0.541 0.715 0.651 0.711 O.IOI 
Ono-Way /\NOV/\ .,.v .... o.w 0.5'3 o.m 0.746 G.(02 o.m 0.113 

Ota 3110 Joma••· ,_ .,.v11uca 
Wilcoaoo - Sum AMIJlil .,.v1111o o.m 0.099 0.130 0.610 g~ 0.922 0.415 
Ono-V•ay /\NOV/\ .,.v .... 0.761 0.091 0.090 Q.630 0.545 0.925 G.492 

o.a s110 60m& ... ,_ .,.v_ 

i ..,_ - s ... Aallylil .,.v- 0.266 O.Ol3 o.ou 0.191 0.611 0.402 0."6 
Ono-Way /\NOV/\ .,.vu.. o.w 0.141 0.092 0.104 0.610 0469 0.363 
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APPENDIX 7.l.3.3.9 
U.S. STUDY 003-008 

MEAN CHANGE FROM BASELINE IN MADRS 
INTENT·TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

- Wtot1 Wtot2 w .... ] w ..... w .... s 

N - N - N - N - N - N -
21 2i.6 21 ·I.I 27 -s.o 2S -7.2 2Z ... , 20 ·10.] 

29 :n.o 21 •U 21 -4.• 2S ·U 20 -1.J II -1.7 

]O 21.2 ]O ·U 2l ·U 2l -7.7 u -1.6 19 ..,,, 
21 :11.) 21 ·l.l 22 -7.0 20 .... 0 19 -9.0 .. ·11.2 

]O :n.9 ]O ·l.6 22 -1.0 16 ·12.0 .. ·10.] II ·12.1 

LOCI' 
w•• INDPOINT 

N - N -
17 ·IO.• 21 -1.] 

IJ ..... 29 -4.2 

12 ·ll.5 ]O -7.2 

II -10.l :Ii -6.7 

7 ·IU ]O -7.] 

Al bueliae: N • llUllbcr Of polieaD wilb P""'-!tlial dlla llld W • W Yllue Of tbe nrilbic. 
Pol!be•"•: N » llUllbcr of pllieall wilb P""'-!tlial dlla ll a V11i1. - • ll!CID cbllla• from bueliae. 

TWQ.SIDED p-VALVES FOR PAIRWISE COMPARISONS 

LOCF 
w•1 Wlll2 Wort3 Woot• WootS Woot6 ENDPOINT 

oramo,..v--.,.v-
Wiiona - S-AllllJ1il l>'Vllolo 0.112 U2S UIS o.m 0.561 0.9" 0.211 
0--W.,. ANOVA l>'Voluo 0.116 o.m 0.917 0.75] O.SI' 0.113 0.]0] 

Oq 3770 ISma n. - .,.v_ 
'Wilonoo - - AllllJ1il .,.v .... 0.260 O.ISl 0.169 o.m 0.919 G.311 0.06 
0--WI)' ANOVA l>'Voluo 0.217 0.162 0.11] O.IM 0.19'7 O.:MZ o.6]7 

Oq ]770 :IOmc ... - ... v-
wu.o- - 5'ID Alllly9s l>'Vllolo 0.07• 0.Jl] O.ol03 0.937 0.766 O.ISO 0.]]7 

0-WI)' ANOVA l>'Voluo O.llO 0.293 0.)90 0.967 0.7'6 G.951 o.•n 

Oq ]770_, ... - ... v-
.,_ - S-AM!ytil .,.v .... o.200 0.062 O.Off o.m om 0.]'6 0.$70 
0-WI)' ANOVA l>'VMic 0.120 O.Ol6 O.Oll 0.561 0.576 0.]76 0.6" 
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APPENDIX 7.2.3.3.10 
U.S. STUDY 003-008 

MEAN CHANGE FROM BASELINE IN SEVERITY OF ILLNESS 

Tl -a... -o.smos.c 
°":mo 15e& 

°" 3770 30ll& 

°" 1110-. 

. INTENT-TO.TREAT GROUP 
OBSERVED CASI ANALYSIS 

...... W .... I Wlll2 W .... l Wlll4 WOll5 

N - N - N - N - N - N -
21 4.31 21 O.Ol 27 ~.41 11 ~ .• 22 ·I.Of JD ·l.10 

29 4.21 29 .0.17 27 ~.n 11 ~.76 JD ~.911 II •l.oi 

JO 4.3) JO ~.20 23 ~.41 23 ~.71 22 ~.,, " ·1.21 

21 4.29 21 ~.11 22 ~.55 Jll ·I.Oil If ~.'5 15 ·1.1111 

JO 4.23 JO ~.JD 22 ~.77 ., ·l.19 14 .1,07 II .1.45 

-· 
N -17 ·l.47 

15 ·l.JJ 

12 .J.67 

II ·l.7J 

7 ·2.14 

LOCI' 
llNDi'OIHT 

N .... 
21 ·I.II 

2t ~.76 

JO ~.77 

21 ~.16 

JO ~.911 

A!~= N • lalmbcr of palicDls wilb 11a 1 

·•• dlla llld w • w nlul of lbll ¥Uiablc. 
Pc.e1•1tne: N • m&mber otpalicals widl pcPd • 1• cllla at a vUil. w • w dllQac flla bucliae. 

TWo.smED p-VALUES FOR PAIRWISE COMPARISONS 

LOCf 
w .... 1 Wm2 Wml Wm4 w•5 Wlll.6 INDPOINT 

Ills 3770 5ma v- _ ,.v_ 

Wllonoe - S-Aul)"lilp-VllUc O.Oll 0.651 G.IOI 0.76" 0.9111 0.'37 0.237 
0-WIJ ANOVAp-YllUc O.Ol6 0.516 0.731 0-'41 0.191 o.m G.221 

Oq 3770 15q ... _ ,._y_ 
-- - - _,.. ,.v .... 

O.Oll 0.7'3 0.677 0.7J7 0.519 0.447 0.164 
O-W1r .\NOVA p-YllllO 0.036 0.61'7 0.669 Ull 0.770 0.651 0.277 

°" 3770., ... - ,.vu. .. 
wia ... - S-AooiY*p-Y ... 0.034 0.616 0.262 0.774 0.3.SI 0.530 G.265 
O-W111 ANOVA p-Y- 0.029 0."5 0.2» UIO o.251 UOI 0.446 

Oq 3770-. ... _ ,_y_ 
Wllonoe - S-Aall7lilp-Vlllll O.Oll 0.112 O.Oll 0.717 0.345 O.l'lf 0.464 
O-W1r ANOVA p-Y .... 0.076 o.on 0.071 O.fllll 0.41f o.241 a.sos 
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Tnf&b'Dent 
Group 

Alllitriptylille 

Org3770 

Placebo 

Trcatmen1 
Group N 

Org 3770 41 

Amittiptyline 40 

Placebo 39 

APPENDIX 7.l.4.3.1 
U.S. STUDY 003-020 

DEMOGRAPHIC CHARACfEIUSTICS 

Age (YC&tS) Sex ((N%)] Jlace ((N%)] 

N 

410 

411 

39 

Mou Ralige Male Female White 

413 20-71 22 (S5%) 18 (41.5%) 3!1 (!11%) 

44 24-6!1 22 (S4%) 19 ("6%} "'(100%) 

.is 21..gs IS (38%) 24 (62%) 37 (!1.5%) 

APPENDIX 7.1.4.3.1 
U.S. 8fl1DY 003.Q20 

BASELINE SEVERITY OF ILLNESS 

HAM D-21 N HAM Item I N MADRS 

21.a 

29.2 

29.S 

" 2.68 41 

40 2.83 40 

39 2.92 39 

TAPPENDDC 7.l.4.3.3 
U.S. S'J'tJDY 003-0lO 

25.1 

27.8 

21.8 

Norr White 

l (3%) 

2 (S%) 

CGl 
N (Severity) 

41 4.46 

40 4.73 

39 4.77 

DOSING INFORMATION FOR PATIENTS WHO COMPLETED 

Week 1 Week 2 Week 3 Weolt4 Week S Week6 

TIUllDlllll N Melll STD Melli STD MN& STD Mean STD Mua STD Mao STD 
Gnlup 

Amilriptylille 26 52.0 11.66 8'.9 40.11 26.0 u.sa 4S.O 71.110 140.9 75.77 57.1 75.12 

Ors 3710 25 6.4 2.16 10.6 3.26 14.I 4.'71 ll.O 7.0C 21.0 1.90 23.S 9.11 

N • Numl.• of pllilala no, 1 '1111 lmd; illlertala .._ celcu"Md 111...s • imllll~ eftlc.I.."')' vllil dllll. 
Mtlll dote .,..,_ riaila for 1 pliea& - cam, llMd 11 die ...._of~ taba frlllll day ol pr11ious Yilk 
lltd day ..,_ CUIJlllll ... dlvidlld b)' ..... of days ......... ¥iliL 
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Enli:lcJ .. _ 
I 

llAMD-21 
~3I70y1.PIK 

lllll<Sum 0 
0.. WI)' 0 

Amj ya PIM 

... Sum 0 
Om Way 0 

llAMD-1 
Org mo VI. Plac 

ltlllk Sum 0 
Ono Way 0 

Ami v1, Pits 

ltul<Sum 0 
O...W1y 0 

MAD RS 
Ors mo ys. ptac 

... Sum 0 
Ono Way 0 

Ami VI "IS 

ltlllk Sum 0 
O...W1y 0 

COi 
Og l770 v1. PIK 

bat Sum 0 
0.Way 0 

Amin, Piie 

......... 0 
0.Way 0 

APPENDIX 7.l.4.3.4 
U.S. STUDY 003-820 

SUMMARY OF EmCACY RESULTS 

....... "' OllllMd Cue AlllJ8 bJ Vllll 

2 , 
' 

0 + + 
0 + + 

+ + + 
+ + + 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 + 

+ + + 
+ + + 

0 + + 
0 + + 

+ + + 
+ + + 

5 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

+ 
+ 

• It. n ' t 'IY liPdl' a .wr.- (p".CIS) - .. ....,. dNa ud pllmbo ii illllalld bJ a +. 

6 

+ 
+ 

+ 
+ 

+ .. 

+ .. 

0 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

---Ill• Id 'b'«cMr '4111' .._ ................ la"<' PllJ•O. 

.. 
lf l 

J.OCJI 
ENDPOINT 

+ 
+ 

+ 
+ 

+ .. 

+ 
+ 

.. .. 

+ 
+ 

+ 
+ 

+ 
+ 
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APPENDIX 7.2.4.3.S 
U.S. STUDY 003.o20 

MEAN CHANGE FROM BASELINE IN TOT AL HAM-D 21 
INTENT-TO.TREAT GROUP 

OBSERVED CASE ANALYSIS 

lluolilll Weck I Wllk2 Wllk3 Wllk4 Wllk5 Wllk6 

TtcalmeDl 
Group N ...... N ...... N ...... N ...... N ...... N ...... N ...... 

°" 3770 
41 27.I 39 -3.3 36 ·5.1 33 -1.7 21 ... 9 25 -10.1 23 -13.0 -

PIKebo 39· 29.5 37 ·3.0 35 -4.0 32 -4.7 30 -5.5 21 -a.7 :u -6.2 

Amiuipcyliao 40 29.2 38 -3.4 38 -7.4 32 -8.6 32 -10.7 26 -12.1 25 ·14.4 

At t. . .iolino: N • mambcr of pelieall wilb poPb9•1jne -11111 w • w Yllae of tbe vuilblc. 
Pode•1int: N • mambcr of pelieall wilb poPb9Wjne -111 a Yi1i1. - • -cllaQae Imm buclia&. 

TW().SIJ>ED p-VALUES FOR PAIRWISE COMPARISONS 

Oq 3770 Venus Pllcebo p-Valua 
Wilcoxon - Sum Amlylis p-Vllue 
Ono-Way ANOVA p-Value 

Amilliplylillo YI. Plaoeba p-Valua 
Wilcoxon - Sum Al!tlylis p-Value 
Ono-Way ANOVA p-Value 

Weclt I Woet2 Weclt 3 

0.691 0.069 0.019 
0.764 0.155 0.025 

0.377 0.003 O.Ol3 
0.115 0.010 0.022 

APPENDIX 7.l.4.3.6 
U.S. STUDY 003.o20 

Woell: 4 Wecl: 5 

0.011 0.257 
0.010 0.296 

0.004 0.051 
0.004 0.069 

MEAN CHANGE FROM BASELim: IN HAM-D 21 
ITEM #I (MOOD): INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

Weclt 6 

0.007 
o.oos 

0.002 
<0.001 

LOCF 
ENDPOINT 

N Mun 

41 ·10.3 

39 -4.8 

40 ·11.5 

LOCF 
ENDPOINT 

0.006 
0.002 

<0.001 
<0.001 

LOCF 
Buelinr: Weclt I We&~2 Wecl: 3 Week 4 Week 5 Week 6 ENDPOINT 

TtcalmeDl 
GIOUp N Mun N Mun N Mun N ...... N Mun N ...... N ...... N Mean 

Ors 3770 41 2.61 39 .(I.to 36 .(1.53 33 .(1.6'7 21 .(1.75 2S .(1.92 2.1 .1.35 41 -t.10 

l'llccbo 39 2.92 37 .(In 35 -4.37 32 -4.SO 30 -4.73 21 -4.96 :u -4.71 39 -4.54 

AmlalplyU.. 40 2.13 31 -4.2A 31 -4.66 32 -4.7' 32 ·t.16 26 ·1.27 2S -1.41 40 -I.II 

At buellao: N • llllllbor of palillla Willa pc ue """ dala 11111- • - wa1111 ot • nriallle • 
....,..,,jne: N • llllllbor of paliem wllla p'llll _,,. dlla ll a Yi*, w • - clllllp 6- l!wllal. 

TWo.slDED p-VALUES FOR PAIRWISE COMPARISONS 

LOCI' 
Wlltl Wllk2 Wllk3 W•4 W•S Wllk6 BNDPOINT 

0q r.rov_.......,,.v .... 
WiJcoUll ltult Sum Ami1* p-VU. 0.615 G.339 0.310 0.9IO O.M6 0.012 o.OOI 
~Way "140VA p-Valole 0.422 0."7 0.391 o.na 0.15& G.OOI OJIDJ 

A n• lplJllae n. l'l-1lo p-V .... 
Wilooua ltult Sum Am1J* p-Val!al 0.675 0.110 o.m 0.1'5 G.215 o.cm 0.011 
Qao.Way /JolOV A p-VUll 0.192 0.121 0.2AO 0.096 0.259 0.013 0.004 
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APPENDIX 7.l.4.3.7 
U.S. STUDY 003-020 

MEAN CHANGE FROM BASELINE IN MADRS 
INTENT-TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

........ WIUI Woet2 Wllt3 Wlllt4 Wllt5 W .... 6 

~ 
0....., N .... N .... N .... N .... N ...... N ... N .... 

o.s:mo 41 2.5.I 39 -2.1 36 -4.0 33 -6.1 21 -9.2 2.5 .... 23 ·12.6 ..... 39 21.1 37 ·2.4 35 ·3.1 32 -3.7 30 ·5.1 21 <8.4 :u -6.7 

Aalia ipeylim: 40 27.1 31 ·2.4 31 -6.S 32 <1.3 32 ·II.I 26 ·12.6 2.5 ·14.2 

AtlluoliDo: N• ........ ol ...... widli I ............. ___ nluooltbonrioble. 
Pa•..uat: N • lllmber of ...... wilb I lllMltno ..... 11 a ¥i1i1. w • w .... tram buolillc. 

1WO-SIDED p-VALUES FOR PAIRWISE COMPARISONS 

Ors 3770 v.,.... Placcl1o p-Vlllles 
W'dco11111 Ruic 5wD Allllysi$ p-Valuc 
Ono-Way ANOVA ,,.va1uc 

Am' ripc)lille YI. Placcl1o p-Valuea 
W'dco11111 Ruic 5wD Allalysii p-Valuc 
Ono-Way ANOVA p-Vlluc 

Week I Woet2 Week 3 

0.110 0.324 0.171 
0.156 0.548 0.140 

0,794 0,031 0.019 
0,942 0.031 0,017 

APPENDIX 7.l.4.3.8 
U.S. STUDY 003-020 

Week4 Weet5 Weet6 

0.052 0.396 0.054 
0.041 0.517 0.023 

0.004 0,082 0.019 
0.004 0,092 o,ooa 

MEAN CHANGE FROM BASELINE IN SEVERITY OF ILLNESS 
INTENT-TO-TREAT GROUP 

OBSCRVED CASE ANALYSIS 

lluelille Week I Weck 2 Wiik 3 Wect4 Woclt 5 Week6 -· ~ 
Cllllllp N Moan N Moan N Moan N ...... N ...... N ...... N .... 

Ors 3770 41 4,46 39 .().21 36 .(),56 33 -0,M 21 ·1.32 25 ·l,36 23 ·1.13 

Placebo 39 4.77 37 .(),22 35 -0.34 32 .(),44 30 -0.60 21 .().19 :u .0.13 

Alllilrlpeyllm 40 4.73 31 .0.29 31 .(),17 32 .(),'7 32 -1,41 26 ·1.73 2.5 4.20 

At bueliac: N • .... of pulaa widl po• _,.__...aw• w ..._of .. 'lliallle, 
.....,._,;., N • ...._Ofpuiaawilllp•dn•line-11adlr,- • wclllllpAamllalllat. 

TWO-SIDED p-VALUES JIOR PAIRWISE COMPARISONS -
Woat I Wlllt2 w.-1 w..t4 w.t5 Wlllt6 

OllmDV_....,,..v .... 
Wlcalllll laat .. ,...,. p.Y• 0.454 0.155 OJI04 G.004 II.I* Cl.006 
Ql9.W11 ANOVA p-V•. 0.60 0.211 0.010 0.010 0.131 0.004 

A I "ii>tllll ......... ,.v ... 
Wlcalllll lllit ... ,...,. ,.v .. O.GA G.CIOI 0.001 o.oaz 0.012 <0.001 
0-WI)' ANOVAp-V• 0.597 0.00'7 o.cm o.om 0.013 <0.001 

MUtmpiDI Olnlral lntew 1C3 

LOCF 
:!NDPOINT 

N ..... 
41 -9.4 

39 -4.5 

40 ·11.6 

LOCF 
ENDPOINT 

0.027 
0.015 

0.006 
0.001 

LOCI' 
BNDPOINT 

N .... 
41 •l,46 

39 .0.59 

40 ·1.65 

1.ocP 
llMDl'OIM'I' 

0.001 
<0.001 

<0.001 
<0.001 



Treatment 
Group 

Amilriptyline 

Org 3770 

Pllcebo 

Tru!ment 
Group N 

Org 3770 45 

Amilriptyline 48 

Placebo 48 

Appeadb: 7.2.5.3.1 
V.S. STUDY 003-021 

DEMOGRAPHIC CllARACl"ERISTICS 

A&e(Yean) Sex [(N%)] Race ((N%)) 

N 

48 

45 

48 

Mou Ranae Male Female White 

44 18-74 22 (46%) 26(54%) 42 (18%) 

45 23-66 20 (44%) 25 (56%) 42 (93%) 

48 24-76 21 (44%) '17 (56%) 40 (13%) 

Appendix 7.2.5.3.2 
U.S. Si"VDY 003-021 

BASELINE SEVERI.TY OF ILLNF.SS 

HAMD-21 N HAM Item I N MAD RS 

24.2 

l5.0 

24.4 

45 2.33 45 

48 2.54 4g 

48 2.27 48 

Appeadb: 7.2.5.3.3 
U.S. STUDY 003-021 

29.1 

29.7 

30.4 

Non-White 

6 (13%) 

3 (7%) 

• {17%) 

CGI 
N (Severity) 

45 4.07 

48 4.19 

48 4.04 

DOSING INFORMATION JOR PATIENTS WHO COMPLETED 

Week 1 Weet2 Week 3 Weet4 Weet5 Weck6 

,._ N Man S'ID Mclll sm Mclll Sill Mall sm Mall sm Man sm 
Group 

Amiuiptyline 32 56.1 13.73 101.5 36.61 11!1.I 51.16 117.8 55.19 126.1 60.17 116.0 63.57 . 
Oq1770 25 7.6 0.96 14.1 4.24 11.7 7.04 20.7 7 .. 76 23.5 1.01 20.5 9.51 

N • Number of pllieDU wbo -.111e11; iDlarYlla - celc'll"'"' bued oo ~-Ill efliclcy viii! U.. Mein cS.. 
bet..a villu far a pUieal wu ..... iilld u Ille aumber of CIP"llCI lakcn from day of preYlaus villl lllllll day .... curr:at 
vilil, divided by aumber of day& ai- preYlaus villL 

... 



Bllil:lcy ....... I 

HAMD-21 
Og mg y1, Pltc 

......... + 
OaoWay + 

Alpi D, Piie 

Rut Sum + 
OaoWay + 

RAMO-I °" ll70 ¥!. Piie 

Rut Sum 0 
OaoW1y 0 

An!!!' Plac 

llanlc Sum + 
Oat Way + 

MAI>RS 
0rg 3770 VI. Pl!C 

Jtllll< Sum + 
Oat Way + 

Ami vs. Plac 

Jtllll< Sum + 
Oat Way + 

CGI 
Og 3770 ys. Pltc 

llanlc Sum 0 
OaeWay 0 

Ami u PIE 

bait Sum + 
0ae Way + 

Appeadb 7 .2.5.l.4 
U.S. STUDY 003-021 

SUMMARY OF EmCACY RESULTS 

Radii' of Obacrved Cue AallJlil bJ Visit 

2 J 4 s 

+ 0 0 0 
+ 0 0 0 

+ 0 + 0 
+ 0 + 0 

0 0 0 0 
0 0 0 0 

+ + + 0 
+ + + + 

0 0 0 0 
0 0 0 0 

0 0 + 0 
0 0 + 0 

0 0 0 0 
0 0 0 0 

0 0 + 0 
0 0 + 0 

6 

0 
+ 

0 
0 

0 
+ 

0 
0 

+ 
+ 

0 
0 

0 
0 

0 
0 

• A Dli*ally alpif • ~ (p" .05) ""-a die llCliYe dNa 11111 placebo ii .......... bJ a +. ,,,. ...._."'a. . . DJ .... ,, .. diffaim --die aain dNa 11111 plwbo ii""" I llJ a 0. 
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LOCF 
ENDPOINT 

0 
0 

+ 
+ 

0 
0 

+ 
+ 

0 
0 

+ 
+ 

0 
0 

+ 
+ 



i, 

Appeadls 7.l.5.3.5 
U.S. STUDY 003-021 

MEAN CHANGE FROM BASELINE JN TOTAL HAM·D 21 
INTENT·TO.TREAT GROUP 

OBSERVED CASE ANALYSIS 
I 

llutliDe Week I Woot2 W•k3 W.t4 W.t5 Woot6 

T1 a 
Chaup N .... N .... N M- N .... N .... N Miu N ..... 

aqmo 45 24.2 43 ~.v 41 -9.5 39 .... 39 ·12.1 26 ·14.4 2l ·13.I 

Placcbo 41 24.4 41 -3.2 42 ~.3 36 -9.6 32 -9.4 23 -12.9 21 -17.4 

AmiaipCYlillc 41 25.0 46 -1.2 41 -10.1 35 ·12.4 31 ·13.1 31 ·15.0 r7 ·17.1 

Ju buelillo: N • l!lllllbcr of puiala wldl ....... 11m dlD 111111 ma • - nlae of 1111 nrilble. 
J'Olllnpljne, N • l!lllllbcr of puiala wldl ...... rljne dlD 11 & •illl. ma • - c1111!1c flam llUlljne, 

TW<>-SIDED p-VALUES FOR PAIRWISE COMPARISONS 

Oq 3710 Ven111 Placebo p.Vllucs 
W'lkoaaa Raak Slim Amlylil p-Value 
Oae·Way ANOVA p-Value 

AmiaipCYlillc vs. Placebo p-Values 
W'!lcoaaa ltaak sum Allllylil p-Valllc 
Oae·Way ANOVA p.Vl!hle 

Week I Wort 2 Week 3 

0.007 0.033 0.190 
0.010 0.036 0.868 

0.002 <0.001 0.093 
<0.001 <0.00: 0.092 

AppeadiI 7 .l.5.3.6 
U.S. STUDY 003-021 

Week 4 Week5 

0.174 0.495 
0.133 0.451 

0.020 0.301 
o.ooa 0.316 

MEAN CHANGE FROM BASELINE IN HAM·D 21 
ITEM #I (MOOD): INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

Week6 

0.064 
0.044 

0.934 
0.114 

lluoliDo Work I Woet2 Week 3 Week4 Week5 Wect6 

~ 
GftlUP N .... N Mall N Mall N ...... N Meua N Meua N Mall 

aqmo " 2.33 43 .0.37 41 .0.13 39 .0.17 39 ·1.05 26 ·1.27 2l ·I.II 

Placcbo 41 2.r1 " .0.19 42 .0.52 36 .0.94 :n .0.11 23 ·1.17 21 ·1.16 

Amlatpcylillc " 2.54 46 .0.10 41 -1.07 35 ·1.46 31 ·1.51 JI -1.77 r7 •l.19 

Ju--.: N • -of ...... willlr rt eflmdaudw • w..-otll!lnrill!ls. 
Pert ..U..· N • -of ..... willl r rt •!lee dill Ila \'illr. W • w ..... llam llUllilt. 

TWo.smED p-VALtJU FOR PAIRWISE COMPARISONS 

Wlltl W..t2 .., .. , "''*' w.t5 w.t6 

Oq J770 v- ....... ,.v ... 
Wloolllll ...... AMlym. ,.v .. 0.153 0.159 0.141 0.265 o.ao 0.1161 
0-'11117 ANOVA p-Vai. 0.215 0.1'6 0.753 0.352 0.767 G.047 

\ • lpQ!lee .......... ,.v ... 
Wloolllll ...... .u.IJ* ,.v .. Cl.G06 0.011 0.016 0.006 O.G6S I.IN 
0-W!11 ANOVA p-Vai. O.CIGI 0.012 o.mo O.CIDS o.oa 0.911 

LOCF 
l!NJ>POINT 

N Mall 

4!I -11.1 

... -9.5 

... ·13.6 

LOCF 
ENDPOINT 

0.223 
0.210 

0.015 
0.015 

LOCf 
ENDPOINT 

N ,... 
4!I .0.91 

... .0.11 

... -1.50 

LOCf 
llNDl'OINT 

0.6J4 
0.611 

G.005 
G.005 



, .. 

Appeadls: 7 .2.5..J. 7 
U.S. STUDY 003-821 

MEAN CHANGE JIROM BASELINE IN MADRS 
INTENT-TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

llulliDe Wootl Wiit 2 Wiit 3 Week 4 Wiit 5 Wiit 6 

n.-
Graap N ...... N ...... N .... N Mall N .... N .... N Miia 

Oq:mo 45 29.1 43 .f.6 41 ·11.0 '9 ·10.1 J9 ·12.6 26 ·16.4 22 ·13.5 

PIKebo 41 30.4 41 ·3.5 42 ·7.1 36 ·11.5 S2 ·10.I 23 ·14.0 21 ·21.3 

Amilripcyllat 41 29.7 46 4.1 41 ·10.0 35 ·14.1 37 ·17.0 31 ·19.0 27 ·21.2 

Al buelille: N • ....., of puiaD widl Fa• •'hw dlla 11111 w • w nlDe of die ndlble. 
l'lo+•ljne: N • ...... of puiaD widl P""'-"lhw dlla II & ... w • w clllQat fnllll bullillo. 

TW().SJJ)ED p-VALUES FOR PAIRWISE COMPARISONS 

Oq 3770 v.,... Plaabo p-Values 
'lllU.:ollOD Jtult SUm AAl!ylis p-Value 
One-Way ANOVA p-Vahtc 

Amilriplyline YI. PIKebo p-Vahtos 
Wilco1N1 ltauk SUm ADl!ylis p-Valur 
One-Way ANOVA p-Vlluc 

Wecll: I Wecll: 2 Wecll: 3 

0.039 0.129 0.795 
0.032 0.103 0.755 

0.007 0.135 0.259 
0.005 0.231 0.202 

Appcadls: 7.l.5.3.8 
U.S. STUDY 003-021 

Woek 4 Wecll: 5 

0.326 0.357 
0.444 0.370 

0.005 0.067 
0.004 0.070 

Wecll: 6 

0.002 
0.002 

0.9"1 
0.965 

MEAN CHANGE FROM BASELINE IN SEVERITY OF ILLNESS 
INTENT-TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

llullino Wecll: I Woet 2 Wllk3 Woet4 Wllk5 Wllk6 

T-
Otaup N Mall N Moul N .... N Mall N Mllll N .... N ...... 

Oq3770 45 4.07 43 -4.35 41 -4.71 39 -4.15 J9 ·l.Cl5 26 •l.42 22 ·l.!9 

l'llabo 41 4.04 41 -4.15 42 .(1.45 36 -4.16 S2 -4.75 23 ·1.22 21 -2.00 

Amilripcyljne 41 4.19 46 -4.46 41 -4.61 35 ·I.II 37 .1.35 31 ·1.55 27 ·I.II 

Al bulliae: N • llllllber of puiaD widl I a wtiae dlla 11111- • - nlDe of die ndlble. 
l"at1•'"· N • llllllber of ..... widl I t .... dlla II a Yilll, - • Wc:lllllp flam lluoliM. 

TWo.so>ED p-VALUES roR PAIRWISE COMPARISONS 

Wllkl Wllk2 Wllk3 Wellc4 Wllk5 Wllk6 

Oq 3TJO V- l'lllDlllO p-V ... 
Wllooaoa lut ... AlmlJlil ,.v .. o.cm 11.231 0.1116 0.174 0.441 0.171 
0..W8' AHOVA p-V .... Q.054 0.123 OJN9 0.201 G.491 0.1'7 

Ad IMlm wa. l'lllDlllO p-V.._ 
WU... lut ... Mo!J*p.Vllal 0.019 0.144 O.IS7 o.om UIS 0.473 
0..W8' ltlfOYA p-V .... Q.009 0.116 Cl.DI Cl.GUI o.m 0..519 

LOCF 
ENDPOINT 

N Melil 

45 ·11.7 

41 ·11.3 

41 ·16.0 

LOCF 
l!NIIPOINT 

0.112 
0.151 

0.035 
0.043 

LOCF 
ENDPOINT --
N .... 
45 •l.13 

41 -4.92 

41 ·1.40 

LOCF 
llN1>JOINT 

Q.237 
o.m 

0.019 
0.038 



, ... 

Treatment 
Group 

Amitriptyline 

Ora 3770 

Placebo 

Treatment 
Group N 

Ora 3770 49 

Amitriptyline so 
Placebo so 

Appendix 7,2.6.3.J 
U.S. STUDY 003-022 

DEMOGRAPHIC CHARACTERISTICS 

Age(Yan) Sex ((N%)) Race [(N%)] 

N 

so 
49 

so 

I 

Mean Range Male Female White 

39 20-93 13 {26%) 37 (74%) 41 (96%) 

39 18-6S 20 (41%) 29 (S9%) 47 (96%) 

37 18-67 IS (30%) 3S (70%) 49(98%) 

Appendix 7 .2.6.3.2 
U.S. mJDY 003-022 

BASELINE SEVERrrY OF ILLNESS 

HAM D-21 N HAM Item I N MAD RS 

33.0 

32.0 

31.2 

49 3.04 

so 2.80 

so 2.86 

Appendl1 7.2 .. 6.3.3 
U.S. STUDY 003-022 

49 37.7 

so 36.8 

Sl> 36.8 

Noa-White 

2(4%) 

2(4%) 

I (2%) 

CGI 
N (Severity) 

49 S.06 

so S.20 

so S.14 

DOSING INFORMATION FOR PATIENTS WHO COMPLETED 

Weck 1 Week 2 Weck 3 Wect4 Week 5 Wect6 

Traanont N Man STD Mcan STD Mcan STD Man STD MCID STD Man STD 
Group 

Amilripcyline 40 75.2 11.43 103.0 44.01 139.1 72.81 156.1 12.16 177.3 I0.20 116.3 14.11 

Ors 3770 41 9.6 1.24 16.6 5.12 25.0 9.64 27.1 9.11 29.9 1.12 30.1 1.07 

N - Number or polienll wbll complcllld; ill&cMla - calc:ulalal bued OD ialcnt-IO-ll'Cll cftlclcy Ylait dlla. Man dme 
bclwem vlslu ror a i-licDI - computed u tbe lllllllber or c:aplll1a latlD fnllll ~ or pmiaus visit 1111111 ~ bdon cumm 
•ilil. divided by Dillllber or~ aila pmioua visit. 

~· 
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, ... 

Elficacy 
Pulmcter I 

HAM D-21 
S2rl,:~!70 VI. Plac 

Rlllk Sum + 
Oao Way + 

Ami VI. n.c 
Rlllk Sum + 
Oao Way + 

HAM D·l 
Qrg 3770 YI. Plfs 

Rlllk SUm + 
Oao Way + 

Amj vs. Pl•c 

Rlllk Sum 0 
Oao Way 0 

MAD RS 
Op 3710 vs. Pl•t 

Rlllk Sum 0 
OaoWay 0 

Ami vs. PJac: 

Rlllk Slim + 
Oao Way 0 

COi 

°" 3710 "'· nae 
Rlllk Sum 0 
One Way 0 

Amj v1. PIE 

ltul<Sua 0 
Ollll Way 0 

Appeadiz 7.2.6.3.,. 
U.S. STUDY 003-022 

SUMMARY OF EFFICACY RESULTS 

llmlll' Of OboelY9d Cue Allllylil by Vilil 

2 3 4 5 

+ + + + 
+ + + + 

+ + + + 
+ + + + 

+ + + + 
+ + + + 

+ + 0 0 
+ + + 0 

+ 0 0 + 
+ 0 0 + 

+ + + + 
+ + + + 

0 0 0 + 
+ 0 0 0 

0 + + + 
0 + + + 

6 

+ 
+ 

+ 
+ 

+ 
•, 

0 
0 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

• A •d-Uy liplllcul dill'am IP"·°'> - ..... - - plwba 11 w: I by I+. 
1llo...._of1nd1rtm'17....,....mdllfa : ._ .. ..,.dllllud,...11""' n'by10. 
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LDCP 
l!NDPOINT 

+ 
+ 

+ 
+ 

+ 
+ 

0 
0 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 



Appetldls 7.1.6.3.5 
U~-i. STUDY OOJ..Ol2 

MEAN CHANGE FROM BASELINE IN TOTAL HAM·D 21 
INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

llllelioe Wotk I Wotk2 Wotk 3 Wotk4 Weclt5 W011t6 

~ 
Glllup N ...... N ...... N ..... N ...... N ...... N ...... N ...... 

0,.3770 49 33.0 49 -3.5 47 •7.9 46 ... 7 44 -13.2 42 ·16.l 37 ·19.4 

.._.,., 50 31.2 50 -2.l 41 .. .2 46 -6.7 45 ... 3 42 ·10.5 36 ·11.0 

Amiaipcylillo 50 32.0 50 .3,5 47 -1.0 45 ·12.0 43 -14.0 40 -16.9 40 ·16.1 

Al. bueliae: N • llllllbcr of ..... widl P"""'w!• datl 1111 w • - ..- of ... nriab1e. 
po.bew'ino: N • llllllbcr of ..... widl P"""'•11M dlA 111 Yili&, W • - <1!aap flum buoliac. 

TWQ.SIDED p-VALUES FOR PAIRWISE COMPARISONS 

Weeki 

Oq 3770 Venus Placcllo p-VaJucs 
W"!lcoxoa Raak Sum Allalysia p-Valuc 0.037 
One-Way ANOVA P"Valuc 0.017 

Amittipeylino YI. Pllccbo p-Vah!C 
W"!lcoxoa Raak Sum Amlysia P"Valuc o.ms 
One-Way ANOVA p-Valuc 0.016 

Wect2 Week 3 

O.OCll 0.019 
<0.001 0.030 

<0.001 <0.001 
<0.001 <0.001 

Appendill 7 .2.6.3.6 
U.S. STUDY 003-022 

Wect4 Week S 

0.030 o.oos 
0.019 0.003 

0.005 <0.001 
0.004 c: C.f- I 

MEAN CHANGE FROM BASELINE IN HAM·D 21 
ITEM #I (MOOD): INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

Week 6 

<0.001 
<0.001 

0.005 
0.004 

llaaliao Wotk I Weet2 Week3 Woet4 WOlltS Week6 

TnalmoDI 
Qniup N Melll N ...... N ...... N ...... N ...... N ...... N ...... 

0,.3770 49 3.04 49 .0.37 47 .0.79 46 ·I.II 44 ·1.55 42 •l.69 37 •l.97 

Placebo 50 2.16 50 .0.16 41 .()," 46 .0.59 .., -G.;3 4~ ·1.1' 36 -1.31 

Amilripeylillo 50 2.IO 50 .0.30 47 .0.13 .., ·I.II 43 ·1.35 40 ·l..50 40 .1.55 

Al. bulllac: N • .......... of paliam wilb p e Will datl ..i w • w nlao of 1111 'fUlabll. 

P " "'""' N • .......... of paliam wilb p rt •ill dala •a mil. w • - dlalp 6am bualilll. 

'l'Wo-&IDED p-V Al.UIS FOR PAIRWISE COMPARISONS 

Wlltl Wllt2 WlltS W9*4 w.ts w..t6 

Oq 3710V_ .....,,_y ... 
wa.o-1Mta.~11-v• Cl.CDS cum O.at'' 0.011 o.mo o.m 
0-Wq AMOVA p.Valll Cl.CDS o.cm o.aal o.006 o.ou 0.019 

A . lpqU. 'fL ...... p.Vallaa 
Wilcolall lut S-~p.Valm o.otP a.am o.cm o.063 0.1'11 Cl.349 
O.-W11 AMOVA p.Valll O.Olll O.GOI o.cm o.oso o.1a 0.337 
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LOCP 
BNDPODIT 

N Melll 

49 ·16.I 

50 ... o 
50 -14.1 

LOCP 
BNDPODIT 

0.001 
<0.001 

0.005 
0.005 

LOCP 
BNDPODIT 

N Melll 

49 -1.69 

50 -1.00 

50 -1.31 

LOO' 
BNDl'OINT 

o.aoP 
Q.006 

O.Olll 
Q.092 



Appudl:r 7.l.6.17 
U.S. STUDY~ 

MEAN CHANGE FROM BASELINE IN MADRS 
INTENT·TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

BuelillO Weet I Weetl Weet 3 Weet4 Weet5 Wect6 

~ 
Gniap N Miia N Mean N ...... N ...... N Mela H ..... H .,.... 

Ors 3770 49 37.7 49 -4.2 47 -I.I 46 -10.7 44 ·14.6 c ·11.4 37 ·22.6 

Placebo 50 36.1 50 -2.7 41 -5.6 46 -1.5 45 -11.6 42 ·13.0 36 ·13.4 

AmiaijlcylillO 50 36.a 50 -4.1 47 -9.1 45 ·14.1 43 ·16.3 40 ·19.! 40 ·19.4 

Al bQelim: N • aumbor or plliella wl1ll pnldw..J;ne dlla IDd w • w nJue or Iba \'lrilllle • 
....... wine: N • lllllDber or puiollls wl1ll pnldw•liM dlla 111 visil, w • w cllallp fnlm budiDt. 

TW<>-SIDED p-VALUES FOR PAIRWISE COMPARISONS 

Ora 3770 V111111 PIKebo p-Vabacs 
Wilcosoa Jllat SUm Allllylil p-V&luo 
One-Way ANOVA p-Value 

AmiaijlcyliDe YI. Pll<cbo p-Vabacs 
'W'dcolOD lllDk SUm Allllyail p-Valuc 
Oae·Way ANOVA p-Value 

Week I Weet 2 Wcct3 

0.063 0.025 0.164 
O.Oll9 0.019 0.210 

0.039 0.001 <0.ClOI 
0.084 <0.001 <0.001 

Appendl:r 7.l.6.3.8 
U.S. STUDY 003-022 

Wed:4 Wed: 5 

0.123 0.022 
0.139 o.cm 

O.OIS o.oos 
0.021 0.003 

Weet6 

0.005 
0.002 

0.023 
0.022 

MEAN CHANGE FROM BASELINE IN SEVERITY OF ILLNESS 
INTENT·TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

Buclino Wed:I Wntl Woolt 3 Weet4 WoitS Wotlt6 

,._ 
o......, N ..... N Mou N M1111 N Mean N Mllll N Man N Miu 

Ora 3770 49 S.06 49 .0.12 47 .0.49 46 .0.72 44 ·I.II 42 ·1.!11 37 -2.24 

"-bo 50 S.14 50 .0.04 41 .0.25 46 .0.50 45 .0.71 c ·1.112 36 ·I.II 

A.mluipcyU... 50 5.20 50 .0.02 47 .0.45 45 .0.12 _l~ ·1.21 40 ·1.7S 40 ·I ... 

1t1. buoliM: N - ......., or ..... wilb F•• 'Clw dlla IDd w • w n1111 or• ndalill. 
P'S w•: N•....,.ot ..... wilt.1 e "Mcklallarilll.w•w-...a- ........ 

TW().SJJ)ED p-VALUES FOR PAIRWISE COMPARISONS 

W•l Wad:l w•J w•4 w.ts w.t6 

Oq 3770V_..., p-V.._ 
...._lat Sia Ma1Jairi p-VUla 0.136 0.054 D.203 0.14' o.oso D.002 
0-WIJ' ANOVA p-V ... 0.135 o.cm 0.1• 0.119 D.OD 0.001 

A' IWIWvs. .... p-V.._ 
Wlca&aa lut Sia.-.,.. p-VUla 0.58 0.1114 D.041 o.mo Cl.DIN 0.014 
0-W&J A.NOVA p-V ... 0.562 0.066 0.035 0.031 Cl.DIN 0.0ZI 
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LOCF 
BHDPOINT 

N Mcall 

119 -11.7 

50 -11.0 

50 -16.2 

LOCF 
ENDPOINT 

0.009 
0.003 

0.030 
0.027 

LOCF 
ENDPOINT 

N ..... 
49 -1.12 

50 .0.14 

50 •l.41 

LOCP 
BND1'0INT 

o.om 
ll.001 

O.Olt 
0.014 



Treatment 
Group 

°'¥ 3770 

Pllc:ebo 

Truodone 

Treatment 
Group N 

Org 3770 49 

Truodone 48 

Placebo 49 

A.ppelldl11.2.1.3.1 
U.S. STUDY 003-0ll 

DEMOCRAPmc CHAl'.ACTERJSTJCS 

Age (Yean) Sex [(N%}] Rac:e ((N,'o)] 

N 

49 

49 

48 

MAn Range Male Fanale White 

63 SS-80 28 (S7%) 21 (43%) 49 (100%) 

62 SS-79 20 (41%) 29 (59%) 49 (100%) 

61 SS-81 19 (40%) 29 (60%) '6 (96%) 

A.ppendil 1.2.7.3.2 
v.s. mmv 003.o23 

BASELINE SEVEJUTY OF ILLNESS 

HAM D-21 N HAM Item I N MADRS 

24.6 

24.6 

23.S 

49 2.lS 41 

48 2.65 47 

49 2.67 49 

A.ppc11dil 7.2. 7.J.J 
U.S. STUDY 003-023 

25.3 

26.1 

23.9 

Non-White 

2 (4%) 

CGI 
N (Severi!)') 

49 3.73 

48 3.96 

49 3.90 

DOSING INFORMATION FOR PATIENTS WHO COMPLETED 

Week I Wed: 2 Week 3 Weet4 Wed:' Week 6 

Tiaunem N Man Sn> MAD SI'D M11111 STD Man STD Man STD Man STD 
GIWP 

o.amo 40 10.0 0.23 u.s 3.11 22.2 4.91 26.2 7.37 29.1 7.49 28.7 1.47 

Tiuodone 34 79.2 3.'2 128.S 29.46 164.6 47.08 193.7 Sl.04 2115.I .515.17 2111.S .57.41 

N • Number of 1111ie11U wbo "CMllf'IP'd; llllmals - Cl'kullled tiaNd on ---ellksy rilll .... ...._ dOIC 
._ •ilill f« • ,..sienl wu nquced • .- lllllllller of caplllla 1akCD flllm clay of P'"iOua ¥1111 Ulldl day ~ _. 
Yilll. dMdld by lllllllllcr oi days a- preolou ¥lail. 
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,. 

Ellical:y ,.,_.. I 

HAM P.ZI 
On ll70 ye. PllF 

llaalt Sum 0 
OalWay 0 

TIN YI, P1¥ 

Rallk Sum 0 
OalWay 0 

HAMD·I 
Oq 3770 ¥!, Pits 

ltalllt Sum 0 
Oal Way 0 

Tnz YI. fttc 
_,_ 0 
Oal Way 0 

MAD RS 
011 mo ¥1 ra,c 

ltalllt Sum 0 
OalWay 0 

Dvv1. PIH 

ltalllt Slim 0 
O...Way 0 

CG! 
Ori 3770 ¥1 Pits 

IWll:SUm + 
OalWay + 

Inz ya. n. 

........ 0 
Olll Way 0 

AP!K'ildil 7 .2. 7 .3.4 
U.S. STUDY 003-023 

SUMMARY OF EFFICACY RESULTS 

....... of Olloomd Cue Am171ia by Vllil 

z 3 4 5 

+ 0 + 0 
+ + + 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

+ 0 0 0 
+ 0 0 0 

+ 0 0 0 
+ + 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

•A Id' Uylipl" wdilf.nw(p".OSl'*-dllllllMdauSudpilaelloilw1 1'llya+, 

6 

+ 
+ 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1'" .... l/lfae' I llJiil,, Mdtn ..._ .................. WI •• ..,.o. 

• 
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+ 
+ 

0 
0 

0 
0 

0 
0 

+ 
+ 

0 
0 

0 
0 

0 
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, .. 

1-
°""'P 

Ors 3110 ...... 
Truodalle 

ll.ppeadl:17.2.7.3.5 
U.S. STUDY 003-023 

MEAN CHANGE FROM E.4SELINE IN TOT AL HAM·D 21 
INTENT·TO-rREAT GROUP 
OBSERVED CASE ANALYSIS 

llalllim Wiit! w .. t2 Weck 3 \lll..t4 W.U5 Wld: ti 

N ..... N .... N ..... N ..... H M<u H ..... N ..... 
49 2A.6 " •4.1 49 •7.1 43 -1.1 42 -10.1 19 ·11.0 37 ·II.I 

49 23.5 ... ·2.1 " ....2 41 -6.1 40 -6.1 37 -9.3 34 -7.6 

... 24.6 ... ·3.4 44 -6.4 40 0 7.1 37 -1.2 34 ... ~ 32 .... 
Al llullilll: N - ......... of ..... Wldl p1nt lr'IM - 11111 - - - value of Ille YL.i.ble. 
Pr rt •'W: N - ..... of ..... wida F 1 wline ... at. Viii&. - • - .... flDLl truelim. 

TW<>-SIDED p-VAL~ FOR PAIRWISE COMPARISONS .. 

LOCF 
ENDPOINT 

N ..... 
49 -9.9 

49 -6.6 

... -7.1 

I LDCF I 
Week I Welk 1 Weclt 3 "''"" Weck5 Woek6 INDPOINTI 

Ors 3770 Ye,... l'llccllo p-Voluca 
Wilcoaoa link Sum Allllylia p-Vlhac 
0.-Way -'"OVA p.Vlluc 

Tnmdoae ••. .._... .,.v-. 
WilcGaon link SUm Allolyau p-Vlhac 
One-Way >.NOVA p-VaJuc 

o.u2 0.007 O.OSI 
O.UJ 0.00$ O.Otl 

0.520 0.070 0.580 
0.502 0.050 0.457 

AppeadiJ: 7.2. 7.3.6 
U.S. STUDY 003-023 

0.007 0.330 
0.002 0.237 

0.491 0.991 
0.346 0.761 

MEAN CHANGE FROM BASELINE IN HAM-D ll 
ITEl'tl #I (MOOD): INTENT-TO.TREAT GROUP 

OBSERVED CASE ANALYSIS 

:-1 0.049 
0.036 O.OlO . 

o.m 0.435 
0.491 0.412 

LOCF 
llalllim Woclt I Wllk2 Wiik J W..t4 Wllk5 Weot6 ENDPOINT 

,._ 
a...., H ..... H ..... H ..... H ..... H ..... H ..... H ..... H ..... 

o,.mo 49 2.55 49 -0.37 49 '°·" 43 .0.16 42 ·1.10 ,, ·l.10 37 ·1.22 " .0.'6 

l'llabo -=~ 2.67 ... -0.42 45 .0-'I 41 .0.13 40 .o.u 37 ·1.%1 J4 .().97 49 .Q.14 

T1UOdam 41 2.65 41 -0.31 44 .().61 40 .0.71 37 .0.97 J4 ·1.09 J2 .0.9' 41 .0.11 

Al llualial: H • ....,., of Fl*-willl p •nwllw dlla 11111 w • w nlun ol .. 'llllallll. 
1 'Pliet· N • ...., I/II,... wldl f 10 wl!ee • 111 willl. W • w ;:1tua., INm llaw!ila. 

LOCP 
Wont! Wl!t2 ..... , ....... WentS W..t6 INDl'OINT 

°"mo v- 11ao111ot ,.v .... 
'Wllouaa ...... ....,.. ... v .... 0.'"3 O.'Nl 0.7SS 0.210 0.426 o.m 0.447 
C..W., AHOVA ,.va11ao 0.'36 o.m G.112 0.276 0.411 O..JIZ G.'59 

1l I .......... ,.v ..... 
'Wllouaa ...... ....,.. ,.v .... 0.776 OAlt 0.'411 o:ra 0.563 O.NI 0.1111 
0-W_, llllOYA p.Vallal O.too o.m o.m 0.701 0.550 0.914 0.'21 
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, .. 

Buolilll 

Tramsal 
Oniup N Miia 

Oq 3770 41 2$.3 

"-"" 49 2l.9 

Truadam 47 26.1 

Appeadl1 7 :1. 7.3. 7 
U.S. STUDY 003-023 

MEAN CHANGE PROM BASELINE lN MADRS 
INTENT-TO.TREAT GROUP 
OBSERVED CASE ANALYSIS 

Woctl Wock2 Wiit 3 Wiit 4 Woct! 

N .... !II .... N ...... N Mela N ..... 
41 -2.1 41 .. .2 42 ... 3 41 -1.J 38 -9.5 

41 -2.0 45 -2.3 41 -3.S 40 ... 2 37 -7.3 

47 ·2.9 43 ·5.1 39 ... 9 36 -9.1 33 ·10.3 

W.U6 

N .... 
311 ·10.4 

34 .... 
31 -10.1 

Ai ....... : N•-.·olPllilmwidii '•l•dallllld-•w ..... ot• ........ 
pg p¢ rlinr: N • llllDbcr of pmaa wilb pD'h•lim 6da I& 8 Yili&. - • W cMllt flOID blllliDe. 

TWo.so>ED p-VALUE.S FOR PAIRWISE COMPARISONS 

Oq 3770 VCllill l'll<dlo p-Valuu 
Wilco...., i1111k SWD Allal)'lis p-Vlllac 
~-Way .\NOVA p-Vllue 

·r..-. YI. PIKcbo p-Vllllcs 
WilcolOO lta..i< SWn Analysis p-Vlluc 
Oac·Way ANOVJ\ !>'Value 

llfcck I Wiit 2 Wost3 

0.531 
0.571 

0.316 
0.303 

0.008 0.171 
0.014 0.135 

0.031 0.052 
0.037 o.ou 

Appendi1 7.1. 7.3.1 
U.S. STUDY 00J.023 

Wiik 4 WOiie 5 Wect6 

0.374 0.423 0.131 
0.221 0.281 0.110 

0.227 0.276 0.200 
0.113 0.112 0.160 

MEAN CHANGE FROM BASELINE IN SEVERITY OF ILLNESS 
Jlll'TENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

LOCF 
ENDPOINT 

N Man 

... .... 
49 ·5.G 

47 .... 

LOCF 
ENDPOINT 

0.024 
O.G49 

O.OI$ 
0.103 

LOCF 
lluoliae Wectl Wiit 2 Woot 3 Wiit 4 Woct 5 Woct6 BNDPOINT 

~ ! 
Giaup N ...... N .... N .... N ..... N ..,_ N ..... N ..... N .... 

0,.3770 49 3.73 49 0.06 49 .0.31 43 .o . .::t 42 -0.1' 39 -0.'TI 37 ·J.03 49 .O.IO ...... 49 3.11> 41 .0.17 45 .0.29 41 .0.46 40 -0.51 n -0.16 34 -0.12 49 .0.59 

T1UaClam 41 3.96 41 .O.OI 44 .0.43 40 .0.40 ,. .o.e '.M -0.15 32 .0.11 41 .0.67 

Al~= N - ..-.o1 ..... willl I 1 W!e .... Uld - - - ..... 0:111 ......... 
P st ·••; N • ... ol polllllll will I; • .iw da all riliL w •-~flam......_ 

TWo-sD>ED p-V.ALUF.S FOR PAIRWISE COMPARISOMi 

LOCP 
Wlllt I Wllt2 ...... , W..4 w.tS Walt6 ~ 

Oq J770 V_ ,...._ p-Yalllll 
Wlloaam ..... ....,. ... v ... o.G'6 Cl.IDS 0.741 0.426 OA1Q O.Sll 0.361 
0.-Wq AMOVA p-Y ... 0.1133 'O.tl6 o.m 0.451 0.89 o.JOO 0.405 

< 

Tn 1 ... l'lacello ,.v •• ............ ....,.,.v ... O.Sll o.m UM OM6 o.m o.m o.m 
0.-Wq A.NOVA p-Valm o.m 0.367 o:no 0.111 0.'61 0.'70 0.76' 
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, .. 

I 

Treatment 
Group 

Amitriptyline 

nog 3770 

Placebo 

Trcallllent 
Group N 

Org 3770 so 
Amitriptyline 49 

l'lacebo 48 

Appe•dl:l 7 .2.8.3.1 
U.S. S'l'VJ>V 003-ol4 

DEMOGRAPHIC CllARACl'ERISTICS 

Age (Years) Sex [(N%)J Race [(N%)) 

N 

49 

.so 
48 

Mean Range Male Female White 

43 21-72 24 (49%) 2.S (.SI%) 46(94%) 

44 20-7.S 23 (46%) 27 (54%) 49 (98%) 

40 19-68 16 (33%) 32 (67%) 48 {100%) 

Appendis 7.2.1.3.2 
U.S. S'JllDV 003-024 

BASELINE SEVERJTY OF ILLNESS 

HAM D-21 N HAM Item I N MAC'RS 

21.S 

27.6 

27.6 

.so 2.80 so 
49 2.71 49 

48 2.67 48 

Appe•dix 7.2.1.3.3 
U.S. &TUDV 003-024 

28.7 

21.9 

27.7 

Non-White 

3 (6%) 

I (2%) 

CGI 
N (Severity) 

so 4.44 

49 4.49 

48 4.31 

DOSING INFORMATION FOR PATIENTS WHO COMPLETED 

Weelc I Weelc 2 Wcet3 Weelc 4 WcctS Week6 

Treaancn1 N Man sro Melll sro Man sm Man S1D Mean srn Mall STD 
GIOllp 

Amiuipcyline 37 72.S 15.21 101.3 32.41 129.2 42.60 139.4 46.97 1.53.4 51.87 143.5 59.96 . 
Ora 3770 32 9.1 0.50 13.6 3.6' 11.1 5.05 21.J 6.99 22.7 8.56 22.0 7.74 

N '" Number of paticaU 1Vbo .... Wed; ~ 'lliCl'C falo•lauw! hued Gii illlal-fl>olnll etllclcy Yiall dlles. Man "­
._ vi:Jll for a .,.iieal - CCllll(l'UI u die aumbcr of Clpaulcl catc 6-day Of pm-ialll vllll lllllil day bcfQre cumm 
Yillt. 4Mded by lllllllber of days ~ pmioul Yilit. 
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Ellicloy ...._n I 

HAM l>-21 
Pg l?70 y1, PllC 

Rllll: Sum 0 
Om Way 0 

Ami y1, PW. 

111111: Sum + 
Ono Way + 

HAM l>-1 
0nmov1. P1¥ 

Rllll: Sum 0 
Om Way 0 

Amj VI, PIK 

Rllll: Sum 0 
Ono Way 0 

MADllS 
On 3"170 v1. PJac 

ltaDI< Sum 0 
Om Way 0 

Ami••. Plac 

Rllll: Sum + 
Om Way + 

CGJ 
°" 3770 VI PIK 

Rllll: Sum 0 
OaeW1y 0 

Ami vs. &c 

Rllll: Sum + 
Ono Way + 

Appen4i:i: 7.l.8.3.4 
U.S. STUDY 003-024 

SUMMARY OF EFFICACY RESULTS 

ae.d1I' or ""_,,..s Cuc Anllylil by Viii! 

2 3 • ' 

+ 0 + 0 
+ 0 + 0 

+ + + 0 
+ + + 0 

0 + + 0 
0 + + 0 

+ + I + 0 
+ + + 0 

+ + + 0 
+ + + 0 

+ + + 0 
+ + + 0 

0 0 + 0 
0 0 + 0 

+ + + 0 
+ + + 0 

• A •tj«iraHy liplllollll4ill.- (p".05) '*-lbe ...... dN& 11111 plwbo ii W' I by a+. 

6 

0 
+ 

+ 
+ 

0 
0 

+ 
+ 

+ 
+ 

+ 
+ 

0 
0 

+ 
+ 

11lo .... al I •dain!IJ Ra ift al dur- .,._Ille lll:dft div& ud plwbo ii !n11ceW by I 0. 
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Appeadht 7 .:Z.8.3.S 
U.S. STUDY~ 

MEAN CHANGE FROM BASELINE IN TOTAL HAM-D 21 
INTENT-TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

BueliDo Week I Wod<2 Week 3 Week4 Wlclc5 Weok6 

,.__ 
Oraup N ...... N ...... N ...... N ...... N ...... N ...... N Mall 

Oq3770 50 27.5 49 ·5.5 41 -9.6 46 ·12.3 45 ·13.1 36 ·15.3 30 -15.7 

Pllcebo 41 27.6 41 -3.5 46 -6.1 44 -9.2 43 .,, .• 29 -13.0 27 .JI.I 

AmillipcyliDe 49 27.6 41 -7.4 41 -11.6 45 ·14.3 44 ·14.2 39 -15.5 35 -16.0 

Al llueliac: N • ......,., of ...... wilb i ollt Niinr dla 11111 moan • - valuo of die nriollle. 
l'IM't'••n· N • 11111Dbor of ...... wilb ........ 11ln dla 111 a •WI. - • moan cbuac fJom buolille. 

TWQ.SIDED p-VALUES FOR PAIRWISE COMPARISONS 

0q 3770 Venus Pllcebo p-Valucs 
W!lcomD bDI< Swn Amlysia p-Valuc 
ODe·Way ANOVA p-Valuc 

Amillipcylillo VI. Pllccbo p-VllUCI 
Wdco1oa bD1< SWa Amlysia p-Valuc 
ODe·Way ANOVA p-Valuc 

Weok 1 Weet2 Weok3 

0.071 0.023 0.139 
0.118 0.024 0.060 

<0.001 0.001 0.007 
0.002 <0.001 0.001 

Appcadht 7 .:Z.8.3.6 
U.S. STUDY 003.Q24 

Week4 Week5 

0.012 0.322 
0.013 0.21$ 

0.002 0.297 
0.001 C.l79 

MEAN CHANGE FROM BASELINE IN HAM-D 21 
ITEM #1 (MOOD): INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

Weck6 

0.060 
0.043 

0.031 
0.035 

lluc1inc Wect I wee;; 2 WockJ Week4 Wocl: 5 Week 6 

TIWlllClll 
Group N ...... N ...... N ...... N ...... N ...... N ...... N Mell! 

era mo 50 2.IO 49 .0-'3 41 .().67 46 ·I.II 45 ·1.20 36 ·UO 30 -1.40 

Pllcebo 41 2.67 41 .0.25 46 .0.43 44 .0.64 43 .0.65 29 ·1.03 27 .().19 

Allliaiplylillo 49 2.71 41 .0.4' 41 .0.96 45 ·1.38 .... ·I.II 39 ·1.31 35 ·1.46 

Al buolille: N • .......,. of polilall wiil 1111 Ml'" 11111 llld w • - vallle af die nrilllll. 
P rt .i;., N•.......,.ofpolilallwilllsart .U.dla11avi111.w•w-...a-buo11Do. 

TW().SIDED p-VALVES POil PAIRWISE COMPARISONS 

Wlltl Wllt2 ..... , ....... WlltS Wellt6 

Ora 3770 v .... l'lloollop-Vallla 
Wllooaa 1111111: Sum AM1J* p-Valll9 O.Oll 0.263 0.037 0.017 OA6I O.G'IS 
0-W., ANOVAp-Vallll O.G7I 0.2111 0.034 0.1122 o.oll O.Ol4 

<' • ljll;)tim VI. Pllcebo p-Vallla 
Wllooaa llull: Sum AMl1lia p-Vallll 0.227 0.010 0.002 0.il26 0.253 0.0411 
O-W11 ANOVA. p-VU. 0.177 u.ia <0.001 o.ou O.JD7 0.049 
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LOCF 
ENDPOINT 

N ldcaa 

50 -12.1 

41 -7.7 

49 -13.9 

LOCF 
ENDPOINT 

o.ou 
0.011 

<0.001 
0.002 

LOCF 
ENDPOINT 

N ...... 
50 -1.08 

41 .o.sa 
49 ·l.31 

LOCI' 
llNDJ'OINT 

0.020 
0.033 

o.ooz 
0.002 
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APPBNDIX 8.7.l (Cont.) 
Summary of Seriou• Adver•e Bvent• Occurring in Mirtazapine­
Treated Patient• and Coa•idered Unlikely to be Drug-Related 

Study Patient Age Dole* DunlliOll Advene Even1 
Number Number (mgld) (days) 

Miscellmeous 

003--010 634 SS 0 405 L Hip Pill Removal 

630 41 60 341 Bick 11111ery 

419 34 45 376 MUICUloskeletal llljwy 

314 63 60 140 Held Trauma 

27S 49 IS 531 Abdomillal Fisrula 

156 21 30 28S Jaw Surgery 

145 36 45 393 Foot Surgery 

*Dose at time of event . 

•• 



llueline 

,._ 
°"""' N ...... 

Oq3770 50 21.7 

PllOlbo 41 77.7 

Amilrip!yliac 49 27.9 

AppeDdht 7.2.8.3.7 
U.S. STUDY 003-0"'.A 

MEAN CHANGE FROM BASELINE IN MADRS 
INTENT-TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

Weelt I Woolt 2 Wlll<3 W•4 Wlll<5 

N ...... N Maa N ...... N Mall N Maa 

49 -5.8 41 -9.Z 46 -12.Z 45 ·13.Z 36 -\5.l 

41 -3.1 46 ·5.5 44 -7.6 43 -7.6 29 ·13.l 

41 -1.1 ~ ·II.I 45 ·14.1 44 ·14.6 39 ·16.2 

Wock6 

N ...... 
30 -15.9 

77 -9.1 

35 ·16.8 

Al lluoliae: N • 11U111ber or .,.-willl P"""'"'jae dlll aml - • w ...... ortbc l'lrilble. 
Faldl'wHne: N • llUlllber or ........ willl P"""'•'inr dlll 11 • •ilil. - • - cblll&c liam lruelinr. 

TW().SJDED p-VALUES FOR PAIRWISE COMPARISONS 

LOCF 
ENDPOINT 

N M1111 

50 ·12.4 

41 -6.2 

49 -15.0 

LOCF 
Weclt I Weelt2 Woek3 Week4 Weclt 5 Weet 6 ENDPOINT 

0,. 3110 Vcnw Pll<ebo p-Vllues 
Wilcoaon Rank Sum Amlysia p-Vlluc 
One-Way ANOVA p-Valuc 

Amilriplylillo vs. 1'1-i.o p-Vlluc 
W'ilcolOD Rank Sum Allalylis p-Valuc 
One-Way ANOVA "°Value 

0.076 0.005 0.047 
0.058 0.016 0.016 

<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 

Appeadht 7.2.8.3.S 
U.S. STIJDY 003-024 

0.004 0.432 o.026 
0.005 0.345 0.016 

<0.001 0.118 0.010 
<0.001 0.142 0.004 

MEAN CHANGE FROM BASELINE IN SEVERITY OF ILLNESS 
INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

8uelinr Weelt I Weet2 Week3 Weet4 Woet5 Woet6 

Tnom.n& 
Onlup N ...... N Mclll N Mllll N Mcu N Mcu N Mcu N MCID 

0,. 3110 50 4.44 49 .0.29 41 .0.13 46 ·1.22 45 ·1.49 36 ·1 .. 18 30 -l.11 

Pllcelro 41 4.31 41 .0.21 46 .0.41 44 .0.15 43 .0.91 29 •l.31 21 -l.22 

.<I I i!rl11iac 49 4.49 41 .o.eo 41 -1.13 45 ·1.62 44 ·1.61 39 -1.11 35 ..Z.00 

Al lllwlinr: N • llllllllor fll ...... willl F [ ' 'Im c1111...a - • w .... fll .. 'flllalrll. 
P rt -lbw· N • lllllllrlr fll ...... wllla I ' tt!lee dla Ma ftlll. w • w ...... fl'.llll ......._ 

TW<>-SIDED p.VALUES FOil PAIRWISE COMPARISONS 

Wolltl Wlllt:l w.tS w.t4 WllltS ...... 
Oq 3110V_,.....,_v.._ 
Wlkonaa .... SumMllJ*p-Vallll om o.cm 0.071 o.ozs 0.114 0.1153 
0..Wq AMOVAp-VU. 0.561 0.106 0.1153 0.036 0.221 OM7 

A ' WU.On. 111o11ro p-VllDol 
'Wlltollla laDt Sum Am1J* p-Vallll o.om <0.001 <0.001 0.007 0.19'l o.cm 
0..Wq ANOVAp-VU. 0.11113 0.004 <0.001 O.OCl6 0.263 0.044 
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0."°2 
0.003 

<0.001 
<0.001 

LOCP 
ENDPOINT 

N Mean 

50 -1.36 

41 .0.11 

49 -1.11 

LOCP 
llNDfOINt' 

0.010 
o.on 

<0.001 
0.001 
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Appeqdb: 7.2.9.3.1 
NON-U.S. STUDY M008 

DEMOGRAPHIC CHARACTERISTICS 

Treaanent 
Group 

Org 4419 

Org4420 

Placebo 

Age {Years) Sex {(N%)) 

N Mean Range Male 

40 43 24-63 II (4:5%) 

40 46 28-63 IC (25%) 

41 43 22-61 17 (41%) 

Appelldlx 7.2.!l.3.2 
NON-U.S. S11JDY 84008 

Female 

22 (:SS%) 

30 (75%) 

24 (59%) 

BASELINE SEVERITY OF ILLNESS JN'l'ENT·TO-TREAT GROUP 

Trubnent 
Group N 

Org 4419 38 

Org 4420 JS 

Placebo 39 

HAMD-21 N HAM Item I N 

27.6 

27.9 

27.9 

38 2.89 40 

35 3.00 40 

39 3.03 41 

Appe•db 7.l.9.3.3 
NON-U.S. STUDY 84008 

MAD RS N GAS 

31.7 40 38.8 

32.3 40 39.9 

32.7 41 38.2 

DOSING INFORMATION FOR PATIENTS WHO COMPLETED 

Viait I 

~ N Mean 
GR>Up 

Ors 4419 38 20.0 

0,.4420 35 20.0 

VUil I: 0.,1 I • 10 
Vbil 2: Day• II • 17 
Vllil 3: Day1 18 • 24 
VlliU: Day1 2S • 31 
Vilit S: Day1 32 • 31 

STD 

o.oo 

o.oo 

Vilill 

Maa STD 

30.8 2.73 

30.3 1.69 

Visit 3 Viail 4 Vilit $ 

Mean STD Mou STD Mclll sm 

~ .. 2.73 Sl.3 3.43 Sl.4 "·" 
41.7 4.SJ $1.4 3.SS .58.3 .5.61 

N " NUlllber of polialll wbo 01iql111d; "*Mia - 0 blll"I bum! OD ---- olllcacy vllil duol. 
Mean doa '*- 'rilils I'm l plliem WU WI 4 lid U Ille lllllllllr of Cll*ill Ida fnlm day of pmiaus wilil allfll 
day .,., .... - Yilil, divided by ...... of da)'I ... pWtbla oilil. 
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Appeadis '7 .1.9.J.4 
NON·U.S. STUDY 14008 

MEAN CHANGE FROM BASELINE IN TOTAL HAM-D 21 
INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

LOCF 
Baseline Visit 3' ENDPOINT 

Tru11ne11t 
GfO\lp N Mean N Man N Mean 

Placebo 39 27.9 39 -IS.I 39 •IS.I 

Org 4419 31 27.6 38 -11.6 31 ·11.6 

Org4420 35 27.9 35 ·16.1 35 ·16.l 

• 1be HAM·D 21 was only administered at Visit 3. 
At baseline: N • number of patients with postbuelinc data and mean • mean value of 
the variable. 
Postbaseline: N • number of patierus with postbuelinc data at a visit, mean • mean 
dlange from ~line. 

TWO-SIDED p-VALUES FOR PAIRWISE COMPARISONS 

LOCF 
Visit 3 ENDPOINT 

Org 4419 Vemas Placebo -Values 
Wileoxon llanic Sum Analysis p-V alue 0.227 .227 
One-Way ANOVA p-Value 0.110 .110 

Org 4420 va. Placebo p-Values 
Wilconxon RaaJc Sum Analysis p-Value O.IS8 .858 
One-Way ANOVA p-Value 0.889 .889 
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Appeadi' 7 .2.!1.3.S 
NON·U.S. STUDY MOOS 

MEAN CHANGE FROM BISELINE IN HAM ITEM I: MOOD 
INTENT·TO·TREAT GROUP 

OBSERVED CASE ANALYSIS 

LOCF 
Baseline Visit 3 ENDPOINT 

T-1111en1 
Group N Mean N Mean N Mean 

Placebo 311 3.03 3!1 ·l.S4 3!1 ·l.S4 

Org 4419 38 2.89 38 ·l.~S 38 ·I.SS 

Org4420 3S 3.00 3S ·1.47 3S ·1.49 

Visit 3: Days 28 • 41 
At baseline: N • nwnber of patients with postbueline data and mean • mean value of the 
variable. 
Postbueline: N • nwnber of patients with postbueline data at a visit, mean• mean change 
from baseline. 

TWO.SIDED p-VALUES FOR PAIRWISE COMPARISONS 

LOCF I 
Visit 3 filo"DPO!NT · 

Org 4419 Venus Placebo p-Values 
Wilcoxon Rank Swn Analy;.i: p-Value 0.724 .724 
One-Way ANOVA p-Value 0.938 .938 

Org 4420 vs. Placebo p-Values 
Wilcoxon Rank Swn Analysis p-Value 0.584 .S84 
One-Way ANOVA p-Va!ue 0.787 .781 
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Appe•db: 7.J.9.3.6 
NON-V.S. STUDY 84008 

MEAN CHANGE FROM BASELINE IN MADRS 
INTENT-TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

LOCF 
Bueline Visit I Visit 2 Visit 3 ENDPOINT 

Treatment 
Group N MUD 

Plac:ebo 41 32.7 

Org 4419 40 31.7 

Org 4420 40 32.3 

Visit I: Days I • 13 
Visit 2: Days 14 • 27 
Visit 3: Days 28 • 41 

N MUD 

41 -4.5 

40 -4.9 

40 -4.6 

N MUD N MUD N MUD 

4-0 -11.6 39 -16.7 41 ·16.2 

40 -10.6 38 ·19.B 40 -11.5 

38 -10.4 35 -16.9 40 -IS.4 

At baseline: N • number of patients with postbeseline data and mC111 • mClll value of the 
Vlriable. 
Postbaseline: N • number of patients with postbaseline data at a visit, mean • mClll change from 
baseline. 

TWO-SIDED p-VALVES FOR PAIRWISE COMPARISONS 

LOCF 
Visit I Visit 2 Visit 3 ENDPOINT 

Org 4419 Versus Placebo p-Values 
Wilcoxon Rank Sum Allalysis p-Value 0.780 0.426 0.165 .222 
One-Way ANOVA p-Value 0.64S 0.513 0.101 .263 

Org 4420 vs. Placebo p-V alues 
Wilcoxoo Rank Sum Analysis p-Value 0.6S6 0.212 0.867 .541 
One·Way ANOVA p-Value 0.965 0.401 0.900 .670 
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Appeadls 7.l.9.3. 7 
NON-V.S. STUDY '4008 

MEAN CHANGE FROM BASELINE IN THE GAS 
INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

LOCF 
lludilll Viii! I Viii! 2 Virir 3 Vilil 4 Villt5 ENDPOINT 

,._ 
Gnlup N ..... 

PllClllo " 31.2 

Ora4419 40 31.I 

Ora 4420 40 39.9 

Vllil I: Days I • 10 
Vllil 2: Days II • 17 
Vllil 3: Days II · 24 
Vllil 4: Days 25 • 31 
Vllil 5: Days 32 • 31 

N ..... N ..... 
41 1.9 40 1.0 

40 2.4 40 6.9 

40 2.4 ,, 6.3 

N ..... N ..... N ..... N M-

40 11.7 39 14.3 '~ 11.7 41 17.9 

40 JO.I 31 14.9 31 21.J 40 19.7 

31 10.0 36 14.7 35 11.7 40 17.0 

At bueliDo: N • llUllbcr or polimlla - posttw•lilll dnl ...i - • - wa1ue or lbe •uiable. 
FoldM•'ine: H • mllDba' of .-DaD wilb ,,.....,. dlll 1111 a Yilil. w • IDllD cbut&c flDm bucliDt. 

TWO-SIDED p-V ALUD FOR PAIRWISE COMPARISONS 

LOCF 
Visil I Visit 2 Visit 3 Visit 4 Villl 5 ENDPOINT 

0q 4419 V1r1111 Plltcbo p-Vlllues 
W'llco&Oll llut Sum Amlylil p-Value O.!I05 0.'°2 0.919 0.350 G.115 0.226 
Oar-Woy ANOVA ,.v11uc 0.553 0.312 0.556 0.700 0.247 0.422 

0q 4420 vs. P1accbo p-Vllua 
WilcolOD llut Sum Allllylil p-Valu& 0.613 0.208 0.426 0.432 0.917 0.691 
Oae-Woy ANOVA p-Vlluc 0.537 0.161 0.259 0.129 0.9113 0.677 
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1iealment 
Group 

Ora 3770 

Placebo 

Appndl1 7.2.JO.J.J 
NON·U.S. STUDY 1oCC1%3 

DEMOGRAPHIC CH.r\RACTEIUSTJCS 

Age(Yars) Sex {(N9.4)] 
Treatment 

Group N Mean Rallge Male Female 

Org 3770 59 46 2043 25 (42%) 34 (51%) 

Pllcebo 54 46 16-15 28 (S2%) 

Appeadix 7 .2.10.3.2 
NON·U.S. STUDY M0%3 

JNTENT·'J'O.TREAT GROUP 

N" HAM D-21 w HAM lteDl I N" 

44 2S.6 44 2.811 S4 

4S 26.0 4S 2.78 .52 

26 (48%) 

MAD RS 

32.4 

33.0 

N GAS 

SI 40.9 

52 40.S 

• The HAM D-21 was administered at the beginning and the end of lhe study llld lhe MADRS wa.s 
administered at Days 0, 14, 28, and 42. Hence, more patients have endpoint MADRS data than 
h;:.ve endpoinl data for the HAM D-21. 

Appendh 7 .%. I 0.3.3 
NON-U.S. STVDY M0%3 

DOSING INFORMATION FOR PATIENTS WHO COMPLETED 

Viii! I Viii! 2 Vbil3 Vilil 4 Visit 5 Visit 6 

T- H Neu 
OIOllp 

Oq3770 3? 14.9 

Vilil I: Ooy1 I • 10 
Vilit :1.: Days 11 • 17 
Vilit 3: 0-,t II • 24 
Vilil4: 0.,.2.1·31 
Vilil 5: 0.71 32 • 31 
Vlail 6: Daya 39 • ~ 

sm Mall SID 

0.71 21.6 4.70 

. ._ STD .,_ STD Mull SID Mua 

27.1 7.66 30.9 10.liO 32.2 10.16 32.9 

H • ff ..... olpllliola "'° a 1' I; lllllMll- cak>1"W1 ioiOd aa bmlll-.m...y 'filil dalu . 

S1'D 

11.43 

..._,._...._ .... Iara..- - u 11111 .....,.ol Cll*llalWD lllDdaJ af pmiaua •WI 1111111 daJ bct019 
-Yllil. di'llded "'...-o1..,. .... pmlOu riliL 
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Appeadl1 7.2.10.3.4 
NON-U.S. STUDY IM023 

MEAN CHANGE FROM BASELINE IN TOTAL HAM·D 21 
INTENT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

LOCF 
Baseline Visit 6 ENDPOINT 

Treatment 
Group N Mean N Mean N Mean 

Org 3770 .... 2.5.6 3.5 -14.2 .... ·10.9 

Placebo 4S 26.0 33 ·11.9 4S ·9.0 

Visit 6: Days 3S • 48 
At baseline: N • nwnbcr of patients with pnstbascline data llld mean • mean value of the 
variable. 
Postbaseline: N • nwnbcr of paticnu with po1tba1eline data at a visit, mean• mean change 
from baseline. 

TWO.SIDED p-VALUES FOR PAIRWISE COMPARISONS 

Org 3770 Versus Placebo p-Values 
Wilcoxon Rank Sum Analysis p-Value 
One-Way ANOVA p-Value 

Appendll 7.2.10.3.5 
NON-U.S. STUDY 84023 

Visit 6 

0.2Sl 
0.2S2 

LOCF 
ENDPOINT 

.382 

.347 

MEAN CHANGE FROM BASELINE IN HAM ITEM 1: MOOD 
INTENT·TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

LOCF 
Baseline Visit 6 ENDPOINT 

Trcaunent 
Group N Mean N Mean N Mean 

Org 3770 .... 2.19 3S -1.40 .... -0.98 

Placebo 4.5 2.78 33 -1.06 4S -0.12 

Visit 6: Days 3S • 41 
At baseline: N • nwnbcr of patiCDll with postbascline data llld meu • mean value of the 
variable. 
Postbueline: N • number of patiCDll with postbaseline data at a vialt, mean• meu change 
Cram bueline. 

TW<MIDED p-VALUES FOR PAIRWISE COMPARISONS 

LOCP 
Villt 6 BNDPOINI' 

Org 3170 Venus Placebo p-Valllll 
Wllc:oxOD l\lllk Sum Aulysla p-Valuo 0.323 .$31 
OM-Way ANOVA p-Va11111 0.209 .541 
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Appeaclh: T.2.10.3.6 
NON·U.S. STUD\' MOU 

MEAN CHANGE FROM BASELINE IN MA.DRS 
INTENT·TO.TREAT GROUP 

8-line 

Treatme111 
Group N 

Oq3770 S-4 

Placebo !12 

Vilk 2: 0.,. I • 20 
Vllll 4: °"' 21 • :M 
Vi1k 6: 0.,. lS • 41 

Miran 

32.4 

33.0 

OBSERVED CASE ANALYSIS 

Visil 2 Visil 4 Visit 6 

N Mean N Mean N Meu 

S4 ·7.6 41 ·13.9 36 ·16.6 

S2 -6.7 41 ·l l.S 31 ·IS.3 

LOCF 
ENDPOINT 

N Mean 

$4 ·13.1 

.52 ·9.6 

Al "-la: N • ..-or plliallJ w1111 pnllbatcliac dlla 1114 w • - vt1uc or die YWlll!lc. 
Pa l•r'il!c· N •.....,oCpMicnll will p ntsvliae dalaM1\'lsil, _•_....,. hm bacllne. 

TWO-SIDED p-VALUES FOR PADtWISE COMPARISONS 

LOCf 
Visil 2 Visit 4 Visit 6 ENDPOINT 

Or& 3770 Versus Placebo p-Values 
Wilcoxon Rlllk Slim Analysis p-Value O.S04 
One· Way ANOVA p-Value 0.587 

Appeadl1 T.2.10.J.7 
NON·U.S. STUD\' 84023 

0.240 0.902 
0.252 0.656 

MEAN CHANGE FROM BASELINE IN GAS 
INTENT-TO.TREAT GROUP 

OBSERVED CASI ANALYSIS 

....... Vllil I Viall 2 Viail 3 VlliU Villl' Vilil 6 

-r-
0....., N Mua 

°" '"° .sa o!Cl.9 

........ » 40.I 

Vllil I: l>t7s I ·ID 
Vllil 2: l>t7s II • 11 
Vllil S: l>lya II • 24 
Vllil 4: 0.,1 2S • SI 
Vlllll 5: l>t7s J2 • Ja 
Vlllll 6: °"' ,, . 4S 

N MuD N Maa 

ST S.6 S2 1.7 

S2 4.7 so 7.0 

N ...... N MIU ti MMD N ..... 
... 10.I <Ml 16.4 37 IP.7 J7 22.0 

u II.I ,, 13.1 S4 17.• 30 lt.3 

N. ...... : N• .... ol .......... JPO"''- .. ud-·w~<ll-fUllWI. 

.167 

.166 

LOCF 
ENDPOINT 

N M-

JI 16.3 

" ll.4 

p, ='le· M•....,11,._ ... , 10eet1r•••'rilil.-•_......,.,._llllllllL 

-
LOCI' 

Yllll 1 Vllll 2 Villl J \11114 VWIJ Vllll 6 INJ)JIOINT 

a.a sno v_ ,....,.v.._ 
'Wlaor.- IMt ._~,.v• 0.2J6 03$:! 0.117 0.146 o.m ..,.. o.m 
O-W117 l+JfOVlt.p.Vllll G.33' 0.'21 0.165 O.ISI 0.GI 0.411 O.JM 
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Trealment 
Group 

Org 3770 

Placebo 

Appendl:s 7.:Z.JJ.J.J 
NON-U.S. snmv 8s027 

OEMOGRAJ>HIC CHARACfERISTICS 

Age (\ears) Sex [(N%)) 
Treabnent 

Group N Meu lllllae Male Female 

Org 3770 64 40 21-64 23 (36%) 41 (64%) 

Placebo 
-

66 41 11-64 20 (30%) 46 (70%) 

Appaullx 7 .2.11.3.2 
NON-U.S. snJDY 85027 

BASELINE SEVERITY OF ILLNESS 

N HAM D-21 N HAM Item I N MAD RS 

64 26.4 

61 26.2 

64 2.33 64 

61 2.21 61 

Appendl1 7.:Z.JJ.3.3 
NON·U.S. STUDY 65027 

29.4 

28.4 

N GAS 

64 SO.I 

66 S0.9 

DOSING INFORMATION FOR PATIENTS WHO COMPLETED 

vi..1t I 

Trntment N Mean 
Group 

Org 3770 so 20.2 

Visit I: Days ' • 10 
Visit 2: Days . I • 17 
Visit 3: Days I•· 24 
Visit 4: Days 2S • 31 
Visit 5: Days 32 • 38 

STD 

.73 

Visit 2 

Mean STD 

30.1 3.3S 

Visit 3 Visit 4 Visit S 

Mean sm Mean STD Mean STD 

4C.O S.33 49.3 10.36 S2.I 10.84 

N •Number of patients who completed; lntcrwls were c:alculatcd based CAI intcnt-to-ll'Nt effieacy visit 
cla;es. 
Mean dose between vis.its for a patient wu computed u tbe number of Clplllies taken from day of 
previous visit until day bcfcn cumat visit, divided by number of daya a.iDce pnviOllS vilit. 
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Ji,ppe11dlx 7.l.11.3.4 
NON-U.S. STUDY l$027 

MEAN CHANGE FROM BASELINE IN TOTAL HAM·D ll 
INTEMT-TO-TREAT GROUP 

OBSERVED CASE ANALYSIS 

LOCF 
Baseline Visi.t 2 Visit 4 Visit S ENDPOINT 

Treatment 
Group N 

Org 3770 64 

Placebo 61 
• ilil 2: .,.,. . " 
Vish 4: Dlys 21 • 31 
V11ll5: Dlys 32 • 31 

Mean N Mean 

26.4 64 -8.4 

26.2 60 -7.S 

N Mcu N Mean N Mean 

Sl -lS.2 SI -14.7 64 -13.4 

SS -10.9 48 -11.8 61 -10.9 

Al bmclinc: N • aumhcr of policnll wldt .,...,_,.,. Ula ml - • - ·-of !be •-le. 
Poslbacllnc: N • number of polialll with F c •ll •1llnc dlla • a visit. - • - chaap hm bmclinc. 

TWO-SIDED p-VA.LUES FOR PAIRWISE COMPARISONS 

Visit 2 

Org 3770 Versus Placebo p-Value:s 
Wilcoxon Rank Sum Analysis p-Value 0.867 
One-Way A.NOVA p-Value O.SIS 

Appendix 7.:Z.11.3.5 
HON-U"'i. STUDY 85027 

Visit 4 Visit S 

0.006 0.104 
0.004 0.083 

LOCF 
ENDPOINT 

.189 

.124 

MEAN CHANGE FROM BASELINE IN HAM ITEM I: MOOD 
INTENT-TO-TREAT GROUP 
OBSERVED CASE ANALYSIS 

Baseline 

Treaunent 
Group N 

Org 3770 64 

Placebo 61 
11112: ....,, . " 

Vi<it 4: Dlys 21 • 31 
Visit 5: Dlys 32 • 31 

Mean 

2.33 

2.21 

Visit 2 

N Mean 

64 -O.S9 

60 -0.47 

LOCF 
Vilit 4 Visit S ENDPOINT 

! 
N Mean N Mean N' Mean 

SI -1.27 SI -1.31 64 -1.19 

SS -0.76 48 -0.83 61 -0.80 

Al bmclinc: N • aumbcr or polialll wilb 1 It nac dlla ...i - • - nl11e or the variable. 
Pclllmlinc: N • numbcr orpalioalo willl FD d line dlla •a Yillt. - • _....,.. hm llucllnc. 

TWO-SIDED p-VALUES FOR PAIRWISE COMPARISONS 

LOCF 
Visit 2 Visit 4 Visit S ENDPOINT 

Org 3770 Vama Placebo p-Valua 
Wilcaxoa Rank Sum ADalysis p-Value 0.346 0.007 0.011 .027 
One-Way ANOVA p-Value 0.373 0.002 0.010 .020 
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Appeadh1 '7.2.11.3.6 
NON·U.S. STUDY 15027 

MEAN CHANGE ll'ROM BASELINE IN MADRS 
INTENT·TO.TREAT GROUP 
OBSERVED CASE ANALYSIS 

LOCF 
Baseline Visit 2 Visit 4 Visit S ENDPOINT 

Treatment 
Group N 

Org 3'770 64 

Pla"bo 61 
·-~: .,., . ... 
Vlsil 4: Dlyl 21 • lt 
Villt S: Dlyl 32 • 31 

Mean N Mean 

29.4 64 -9.3 

28.4 60 ·B.O 

N Mean N Mean N Mean 

SI ·16.4 Sl ·17.1 64 ·IS.7 

SS ·10.6 48 ·12.S 61 ·11.6 

Al ~inc: N • aumllcr of~ wllb pGllboocllne dlla 11111 - • - nl• otlhc vlrilbl•. 
I'll rt mctwr N • lllllllbcr of polioals wllb ,. • ..,, ... u,,. dD • a Yilll, - • - dlla&c rn.m balcliDc. 

TWO-SIDED p-VALUES FOR PAIRWISE COMPARISONS 

LOCF 
Visit 2 Visit 4 Visit S ENDPOINT 

Org 3770 Venus Placebo p-Values 
Wilcoxon Rank SUm Analysis p-Value 0.77S 
One·Way ANOVA p-Value 0.448 

AppeadlI '7.2.11.3.'7 
NON-U.S. STUDY 85027 

0.004 0.022 
0.003 0.013 

MEAN CHANGE ll'ROM BASELINE IN THE GAS 
INTENT· TO.TREAT GROUP 
OBSERVED CASE ANALYSIS 

.043 

.020 

LOCF 
BucliDe Visit I Visit 2 Visit 3 Vilit4 Viii! S ENDPOINT 

,.__ 
Omup N MelD 

Oq 3770 64 50.1 ..... 66 50.9 

Vilil I: Daya I • 10 
Viail 2: Daya 11 • 17 
Villl3: Daya II • 24 
Vilk 4: Daya 25 • 31 
Visit S: Daya S2 • 31 

N Mull N Melll 

63 6.0 64 9.7 

66 5.3 59 9.S 

N .._ N Miu N M1111 N 

SI 17.7 52 21.S 51 23.1 64 

SS tt.4 SS IS.I 41 17.S 66 

A/........,., N • ......... Of plliolll widl f d' eetim dala 11111 W • W ...... of .. ¥Uiablc, 

Melll 

211.9 

15.2 

•1r ·•w· N• .......,otplliolllwidl11 '•li•dala1&•\'illl.w•wclllllpflambullilll. 

TWO:SIDED p-V ALtJES FOR PAIRWISE COMPAIUSONS 

LOCP 
Villll Villl2 Villl 3 Vllll4 Villl 5 INDPC>Dn' 

0q :mo v- l'lll:lllo ,..v.-. 
' Wllae- ... Sam Mll1* ,..v .... 0.610 O.NS 0.013 D.CD6 Cl.O'l3 0.1163 

O..W11 ANOYA p-V .... o.m 0.931 0.015 o.mo o.oss O.OSI 
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Appendix 8.3.2.1 
Adv~rsc Experiences for which ~ 0.3% of the Org 3770 Treated Patients 

were Discontinued in U.S. Short-term Controlled Studies 

Body System Advene Expcri1111Ce 0rg 3770 (D-453) Pllcebo (n•36 l) 
(COSTAk. Term) Number(%) Nliillber (%) 

Body as a Whole Asthenia 4 (0.9) I (0.3) 

Chest Pain 2 (0.4) I (0.3) 

Headache s (I.I) 3 (0.1) 

Diaestive System Constipation 4 (0.9) I (0.3) 

Diarrhea 2 (0.4) I (0.3) 

Dry Mouth 2 (0.4) 0 

lncre4Sed Appetite 4 (0.9} 0 

1.; .er Function 6 (1.3) 3 (0.8) 
Tests Abnormal 

Nausea 7 (1.5) 0 

Hemic & Leukopenia 2 (0.4) 0 
Lymphatic System 

Metabolic & Weight Gain 4 (0.9) I (0.3) 
Nutritional 

Nervous System Confusion 2 (0.4} 0 

Dizziness 3 (0.7) 2 (0.6) 

Nervousness 2 (0.4) 2 (0.6) 

Somnolence 47 (10.4) B (2.2) 

Thillking Abnormal 2 (0.4) 0 

Tremor 3 (0.7) I (0.3) 

Special Senses .-l.mblyopia 4 (0.9) 0 

Patients with ldvene experiences related to liver flmc:doa tcslS ue lDcluded lllldcr •uver f'llllction Tests 
Abnormal". 
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Stady l'9licnt Treatment 
N-ber ~bet Group Age 

003-010 403 Org 3770 61 

OOJ-010 424 Org3770 47 

003-010 1169 Org 3770 S9 

84023 109 Org 3770 63 

84023 112 Org 3770 47 

84050 153 Org 3770 51 

84050 165 Org 3770 54 

84012 53 Org 3770 51 

15002 213 Org 3770 ,. 
15004 Ill Org 3770 51 

15031 47 Ors 3770 61 

l6017 11• Org 3770 63 

"°°' 44 Maprotlline 66 

15004 59 Maprotlline 59 

NA • lnformtllion Is not anllable. 
"11lls pllient is pat of the ongoing study. 

MhlllZllplue Clinical lteYlew 

APPENDIX 8.2 
SUMMARY OF PATIENT DEATHS 

Days in Highest 
Sex Study Dose (mg) Cause of Death 

Mile 537 60 Cardiac Failure as a 
Complicatioo of Asthma 

Female 40 37.S Myocardial l11fuctioo 

Feinlle 67 37.! Suicide by CO 
Aspbyxiatioo 

Fein ale 12 25 Suicide by Drownina --
Female 13 NA Suicide by Amitripiyline, 

Oilorprodlixene a: Org 
37!000 

Mile 37 30 Suicide by CO 
Aspbyxiatioo 

Male 23 60 Suicide by CO 
Asphyxiation 

Feinale 55 NA Suicide by Drowning 

Male 17 10 Suicide by Hanging 

Fein1le 34 so Oiolecystitis 

Female 35 72 Suicide by ffangin1 
, 

Fein ale 71 ao Suicide by Jumping From 
Building 

Female 32 125 Suicide by Drowning 

Female 42 200 Suicide by Hanging 
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APPENDIX 1.4.1.1 

RATE OF SUICIDU: U.S. snJDIES 

Drug 
Number of Pllien•; Yan 

SUlcida Crude Riie 
Suicida/100 

Patients of Exposure PWeat Years 

Org 3770 1299 546.5 I 0.0008 0.18 

Plnc:ebo 361 59.< 0 0 0 

Active Controls 301 104.2 0 0 0 

RATE OF f1'UICIDU: NON-U.S. mJDIES' 

Drug 
Number of Patient Yan 

Suicides Crude Rale 
Suicida/100 

Patienis of Exposure Patient Years 

Org 3770 1126 125.2 7 0.0062 5.S9 

Placebo 1)3 11.6 0 0 0 

676 91.0 2 0.0030 2.20 

RATE OF SUICIDE ATI'EMPTS: tl.S. STlJDIES 

Drug 
Number of Patient Yem Suicide 

Crude Rale 
Suicides/100 

Pllients of Elposun: Attempts Palient Yeus 

Org 3770 !299 546.S 6 0.0046 1.1 

Placebo 361 S9.8 0 0 0 

Active Conuols 301 104.2 0 0 0 

RATE OF SUICIDE A'ITEMFl'S: NON-U.S. snJDIE&'" 

Drug 
Number of PatiClll Yan Salcidc Cnade Rue 

SU!c:ida/100 
PatieDls of~ Allcmpts Patient Yan 

0,.3770 1126 12.5.2 23 0.02.5 18.37 

Plai:cbo 133 11.6 3 0.0226 2S.86 

Active Coalroll 676 91.0 6 0.0089 6.59 
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APPENDIX 8.S.1.1 
INCIDENCE OF ADVERSE CLINICAL EXPERIENCES (2:1%) 

IN SHORT-TERM U.S. CONTROLLED STUDIES 

Body System Ors 3710 1'1-iio Amiaiplyline Tramdanc 
A.:vcne Clinical Experi- ~53) (N-361) (N-193) (N-49) 

Body •• Wbole 117 (25.1%) ,. (27.1%) SI (30.1%) 25 (SI.Cl%) 

A•beai1 34 ( 7.$%) 17 ( 4.7") 21 (10.9%) 6 (12.2%) 

Infection 6 ( 1.3%) I ( 2.2%) 2 ( 1.0%) 2 ( 4.1%) 

Pain 6 ( 1.3%) 6 ( 1.7") I ( 0-'%) 2 ( 4.1%) 

Flu Syndrame 22 ( 4.9%) 9 ( 2-'%) I ( 4.1%) 5 (10.2%) 

lleodllCbe 50 (11.0%) 57 (IS.1%) 30 (IS-'%) 10 (20.4%) 

Olest Pain s ( 1.1%) 4 ( 1.1%) I ( 0-'%) 2 ( 4.1%) 

Back Pain 9 ( 2.0%) 3 ( 0.1%) I ( 0-'%) 3 ( 6.1%) 

Cardiovascular S)'ltem 26 ( S.7%) 24 ( 6.6%) 32 (16.6%) 14 (21.6%) 

Palpitation 9 ( 2.0%) I ( 2.2%) 7 ( 3.6%) 6 (12.2%) 

Tadlyconlia s ( 1.1%) 4 ( 1.1%) II ( S.7%) 6 (12.2%) 

Postural Hypotensioa s ( 1.1%) 2 ( 0.6%) 10 ( S.2%) I ( 2.0%) 

Digcalivc S)'llem 207 (45.7%) IOI (29.9%) 165 (IS-'%) 35 (71.4%) 

lnmmcd Ajlpctiu: 76 (16.1%) 7 ( 1.9%) 12 ( 6.2%) 3 ( 6.1%) 

Dyspepsia 13 ( 2.9%) 9 ( 2.5%) 40 (20.7%) 6 (12.2%) 

Flatulence 6 ( 1.3%) 4 ( 1.1%) 3 ( 1.6%) 5 (10.2%) 

Nausea 19(4.2%) 19 ( 5.3%) 9 ( 4.7%) 7 (14.3%) 

Dry Mouth 112 (24.7%) S4 (IS.0%) IS6 (10.1%) 30 (61.2%) 

Coallipalioa 57 (12.6%) 24 ( 6.6%) 50 (25.9%) 12 (24.5%) 

Dianlica II ( 2.4%) 16 ( 4.4%) 3 ( 1.6%) 7 (14.3%) 

Hemic and Lymphatic Sys1an s ( 1.1%) 2 ( 0.6%) 0 0 

Metabolic and Nlllritioaml Disonlen 71 (IS.7%) 13 ( 3.6%) 16 ( 1.3%) I (16.3%) 

F.dana 6 ( 1.3%) I ( 0.3%) 3 ( 1.6%) 2 ( 4.1%) 

Pcripberal f.dcma II ( 2.4%) 4 ( 1.1%) 2 ( 1.0%) I ( 2.0%) 

Wciabl Gain 54 (11.9%) 6 ( I. 7"') 13 ( 6.7"') 2 ( 4.1%) 

M111e111ga!re,.W SyataD IS ( 3.3%) II ( 3.0%) ' ( 3.1%) 6 (12.2%) 

Myatpa 9 (2.0%) J( CJ.1%) 4 ( :t.1%) 0 

• 
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APPENDIX 8.5.1.1 (CONTINUED) 
INCIDENCE OF ADVERSE CLINICAL EXPERIENCES (0!:1%} 

lN SHORT·TERM U.S. CONTROLLED STUDIES 

Body SJllClll o.s 3770 Plloebo Amitripeyliac 
Adva. Clinical Experience {N-453) (N-361) (N-193) 

Nervous SJllall 211 (63.6%) 117 (32.4%) IS4 (79.1%) 

Ubido Deawed 6 ( 1.3%) 4 ( 1.1%) 6 ( 3.1%) 

CaalllliaD 9 ( 2.0%) I ( 0.3%) 12 ( 6.2") 

Dizziness 33 ( 7.3%) 12 ( 3.3%) 27 (14.0%) 

AbaannlJ llrClms 19 ( 4.2%) ' ( 1.4%) 3 ( 1.6%) 

Hypcrtanil 6 ( 1.3%) 4( 1.1%) 0 

lnPnnia 17 ( 3.1%) 21 ( 5.1%) 2 ( 1.0%) 

Ncrvausncu 20 ( 4.4%) IS ( 4.2%) 20 (10.4%) 

Somnolem:e 243 (53.6%) 65 (11.0%) 115 (59.6%) 

ThiDkin& Abnormal 15 ( 3.3%) 4 ( 1.1%) • ( 4.1%) 

Tremor 7 ( 1.5%) 2 ( 0.6%) 22 (11.4%) 

Rapiratory Sys1em 26 ( 5.7%) 21 ( 5.1%) 14 ( 7.3%) 

Dyspaca 5 ( 1.1%) I ( 0.3%) 3 ( 1.6%) 

Rhinitis 6 ( 1.3%) 5 ( 1.4%) 4 ( 2.1%) 

Pbmyngitis I ( 1.1%) 6 ( 1.7%) 5 ( 2.6%) 

Skin nl Aprc1N111cs II ( 4.0%) :u ( 6.4%) II ( 9.3%) 

s-una 5 ( 1.1%) 3 ( 0.1%) 6 ( 3.1%) 

Special Senses 33 ( 7.3%) 22 ( 6.1%) 49 (25.4%) 

Ambiyopia II ( l.4%) 6 ( 1.7".) 29 (15.0%) 

Tlllllillll 6 ( 1.3%) J < o."'J 4 ( 2.1%) 

T- Pavcnion 6 ( 1.3%) 3 ( 0.1%) 14 ( 7.3%) 

Urogenital SJllClll 25 ( 5..5%) 19 ( 5.3%) 23 (11.9%) 

Urilllry frequency I ( 1.1%) ' ( 1.4%) I ( 0.5%) 

Miacel1- 4 ( 0.9%) • ( 2.2%) 3 ( 1.6%) 

TGlll 377 (13.2%) 234 (64.1%) 115 (95.9%) 
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Truadane 
{N-49) 

36 (73..5%) 

2 ( 4.1%) 

2 ( 4.1%) 

13 (26..5%) 

3 ( 6.1%) 

I ( 2.0%) 

0 

9 (11.4%) 

27 (55.1%) 

4 ( 1.2%) 

3 ( 6.1%) 

10 (20.4%) 

2 ( 4.1%) 

'(10.2%) 

2 ( 4.1%) 

6 (12.2%) 

0 

19 (31.1%) 

'(10.2%) 

I ( 2.0%) 

3 ( 6.1%) 

6 (12.2%) 

2 ( 4.1%) 

I ( 2.0%) 

41 (91.0%) 
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APPENDIX l.S.1.4.1 

DllUO (OllO 3770 VS. PLACEBO) AND GENDEll (MAL£ VS FEMALE) ON SEUCTED ADVERSE EXPBlENCES • 
~ Incidence Rllo: n (%1 Rist Rllios ~olCc ., Bmlow-

blllhe Rist Illy 
Homo-

Oll03710 Plocebo RR,/ C-M-H a-ilJ 
·>. (N-453) (n-361) RR, RR. RR. p.Vlfue Volue 95%CJ. p.Vlluc ..., ........ 9(2.0%) J (0.1%) 1.737 ).540 U91 0.639 0.763 0.247..1.359 0.603 8"'*,. 

Dis .... .,_ 76(16.1%) 7(1.9%) 10.596 S.309 1.996 0.000 J.066 b".'.6-4.111 0.314 
....... Apiocllll 

fut Ill lie md N9!lloMI Dlsanlon 6(1.3%) 1(0.3%) .. 0.701 .. 0.412 1.925 0.403-9.206 0.064 
I!'-' 

JI ..e 11 _. ......... Dlsanlon 11(2.4%) 4(1.1%) J.llS .. . 0.004 10.091 2.105-41.374 0.065 
..... .ia.... 

". 1: ...... ,, r 1>11o1•• 54(11.9%) 6(1.7%) 10.422 4.241 2.453 0.133 1.463 0.191·2.403 0.259 
....... (I* 

•• I 1111.,_ 9(2.0%) l(0.1%) 2.111 2.132 0.767 0.906 l.011 0.342-3359 0.S49 ..,.... 
*-S,.. 9(2.0%) 1(0..!%) 2.606 . .. 0.307 0.522 0.150-Ull 0.235 
o.·-1 

*-S,-. 33(1.3%} 12(3.3%) 1.441 4241 0.341 0.634 0.870 0.490-1.$44 0.132 
DLL-..._.,_ 19(4.2%} 5(1.4%) 1.216 . . 0.517 0.757 0.345-UOI 0.019 
..... ... .,..,. 
....._.,_ 24l(5J.6%) 6S(ll.CJ%1 2.953 J.030 0 .. 97S 0.741 1.021 0.171-1214 0.976 
I I I ..._.,_ 15(33%) 4(1.1%) 6.941 1.652 4.206 0.411 0.697 0.290-1.670 0.233 
.... It) .. ...._.,_ 7(1.5%) 2(0.6%) 2.606 2.132 0.920 0.462 0.615 11.161-2249 0.956 ,._ . , .. ,.,_ S(l.1%) 1(0.3%) 2.606 .. .. 0.605 1.565 0217-Ul4 0.419 .,,.... ,,..,_ .. ... u _ .. .,_ ..... " ............. -....... -·---· 

111,: ....... RI* b .......... 0ia J770 - le femdel /P!Kdlo - In lomala. 
D,,: l&llllft Rist .......... °" J710 - In ...... 1 ........ - In --
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APPENDIX 1.5.1.4.1 (Cont) 
DRUG (ORO 3770 VS l'lACEBO) AND AGE GROUP (< 6S YI > - 6S yrs) ON SELEC1EI> ADVEltSE EXPERIENCEI • 

f Incidence It*: n (%) Rist Rlllos Eslimlle of Common Breslow-
Relllhc Rist Doy 

Homo-
ORO 3770 Plocdlo U.1 C-M-H acacilJ 

* (1+•45l) (n-361) n. Riis RR. p-Vlluc v111 .. 95%CJ. p-Vlluc 

.,., •• 'Mlalc 9(2.0%} 3 (0.1%) 3.596 - - O.I03 0.773 0.102-5.134 0.064 
llldt .... 

Dlpllift.,.. 76(16.1%) 7(1.9%) 2300 4227 0471 IJ96 0.5S1-UOO 0.IU .... IAfl'Clle 9.722 

M '12 ...... Id I Diloldal 6(1J%) l(OJ%) :;.995 - - 0.409 0.423 0.055-3.267 0.662 ,.... 
IC 1 .... Nlllr'd I Dloaoden 11(2.4%) 4(1.1%) 2.930 - - 0.916 D.912 0.132-7300 0.078 ..... ....... 
... I I ...... I' 1 Dloaoden S4(11.9'Q 6(1.7%) 6.792 - - o.m 1.34:· 0.450-4.005 0.563 
WelpMO* 

•• I I I . .,.. 9(2.0%) J(0.1%) J.196 0.767 f.167 0.154 0.3,, O.OIJ-1.411 OJ56 ..,..... 
._.,_ 9(2.0%) l(OJ%) 5.$93 - - O.OIS l'l.212 l'.067-1.191. 0.591 
0 I I -._.,_ 33(7J%) ll (3.3%) 1.991 - - 0.975 o.912 b.315-3.019 0.271 
DI I ,.._.,_ 19(4.2%) 5(1.4%) 3.729 1.917 1.945 0.000 0.171 0.0JO.(IHli 0.511 
~a ... n.-...._.,_ 243(53.6%) 65(11.0%) 2.134 12.267 0.231 0.311 

' 
1.204 0.141-1.722 0.109 

I ·-,..._.,_ U(lJ%) 4(1.1%) 2.597 - - o.4IO 0.597 0.143-2 499 0.441 

nlllrlls ~· ... 
,.._.,_ 7(1.5%) 2(0.6%) 2397 - - 0.516 0.562 0.013-4325 O.S7S ,._ 
• , . ,.,_ 5(1.1%) l(OJ%) 3.995 - - 0.514 - - 1.000 
0,.,... --- , 

'* • lft*:I' ·-· • - .... twiCe or more ·- tn-uu ~--.... "*· 
Ill,.: ........ lilt .. Mill< 65 J11 •°'I 3770 fllr Ill < 65 J11 IWjoell / Plcdro fllr In < 65 )'II IUl>jcdl. 
U.: ...... lilt llr AM> - 6S J11 - °'I 3770 - In > - 65 yn subjecls I Plocebo - In > • 65 l"' subjects. 
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Appeadlx 8.5.1.5 
<>tiler AdYme EYentl 

Oblencd DuriD& tbe Pnmarketht& E•aluadoll 
of REMERON"' 

1bls section excludea lllYene events reponcd in REMEJlON- lmled p11ient1 listed in Appmdix 8.S.1.1. In lhc 
tlbulllions that follow, .Svene eYalll • rqioncd by die illvalipior - dualfied 1111D& a ll&Ddud 
COSTART-baled Dlclioury 1Cr111iuology. Evema ue funber cucgorimd by body IYll.all 11111 lllled ID order of 
da:rtaliDg freQ11C11CY accordill& to the followin& definidom: mque111 adwne eva111 ue !bole occuniDg OD ODe 

or mo~ OCCL•ions in al last 11100 patients; iDfrequmt advem events ue !bole oc:cuniD& in 11100 to 111000 
patiaus; rare cveata ~ !hose occuniDg in fftf:l llllD 111000 p1•irn11. 

Body u a whole: frequent: mallilc, lbclomillal pain, lbdomin&l l)'lldrome ICUIC; Infrequent: allergic 
reaction, chills, cyst, fever, face edema, neoplum, illlelllional ovenlole, ulcer, pbolOlalliliYity reaction, neck 
rigidity, neck pain, lbdomen enlarged; rue: cartiDoma, cellulitia, baDia, jmnnme ll)'ltClll dilonfer, cbclt paiD 
substemal. 

c.rdla'l'UCldar Systan: frequent: bypenension, varodilB'llion; illfnqumt: vllCUlar disorder, 
electrocardiognm abnormal, 111gina pectoris, myocardilll infuclion, mbytbmia, bradyCllllia, ventricular 
exu&syatoles, syncope, migraine, bypolCDSion; rare: coronuy anery disorder, aaial mbytbmia, bigcmiDy, 
vascular anomaly, vllClliar headache, bemorrbage, pulmonary embolus, ccn:bnl ivbemi•, pllilor, 
cardiomegaly, cardiovascular disorder, phlebitis, ccmbrovacular disonier, left bean failure, varicose vein. 

Digestive System: frequent: vomiting, aaoruia; infrequent: erucwion, glouitis, dlolec:yslitis, toolb disorder, 
gastroinleStiaal disorder, uausea 11111 vomiting, periodontal lbscas, giagiYitla, gum bemorrbage, stomalitis, 
colitis, rectal disorder, liver fuDction le&lS abnormal; rare: stools abnormal, tongue diacolonlion, tooth 
diacoloralion, ulcerative 11oawitis, lalivary gland enlargement, iDcrcased salivation, intestinal obstruction, 
paacrcatitis, aptbous 1tomatitis, cinbosis of liver, gastritis, gulIOCDteritis, onl moniliasis, lllUIC& vomiting llld 
dilnhca, IODgUe edema. 

Endocrine Systan: rare: goiter, hypothyroidism, lbyroid disorder. 

Be111lc and Lymphatic System: lllrrequeat: eiytbroc:ytes abnormal; rare: lympb"'C110palby, leukoprnia, 
pcttthia, •ncmi•, tbrombocylOpcnia, lymphlx.")'IOSis, pancytOpeDia. 

Mr.tabollc and NutriUoual .Disorders: frequent: tbint; fllfrequeat: dcbydralion, weight loss; rare: clettrolyte 
lbllonmlity, gow, SOOT iacrcased, !wiling abDonnal, acid phospblll't increucd, SOPT iDcrQscd, dj"'etes 
mcllitua. 

Muaculoskeldal Syarm: frequfllt: myastheaia, arlbnlgia; lllfrequeat: artbritis, joint disorder, lenOlyDOvitis; 
rare: palbologiw fracture, bone oeoplum. OllCOpOl'Olis frlcalre, bone pain, myolitia, taldoD n..,,aue. 
arduosis, bone disorJer, bunitis. 

N~om System: fll'equeat: llypellbaia, lpeech disorder, tp&lby, depmaioa, bypokilin11, veniao, twitl:blD&. 
agill!iOl'I. aaxlety, ~ hypcrk.inclia, p&nllbelia; lalnqaeDt: .,._allty dllorder, llUI&, dolid11111, 
dcJusiom, depenc.maliza'lioo, tfyat:iwla, Cllnp)'nlllidal ayllllrome, libido lllC:rnrd, CNS .d!""''Mioa, 
~.,,ld!nal.io.u Mllormal, dyW'!bria, ball•w:inet!ou, lllllllc !Wflm, lltllllllia, clylcmia. lloldllly, rea­
~. f'.:IDOllollil1 :abllitY, Cllpboria, pmmid reacdaa., 11"'11 dilarder; ran: IP"Mi• llJ"llD"'I, tJr#blsii, 
iwpcr, demauia, dip!~·ia. .tJus dependmce, panlysla, pad mel cmYlllllaa, llJpofDala. lll1QCloau. plYdloCIG 
rtepl'Cll.ion, wilbdmval l}'lldl'Ome. 
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ApPeDdlx 1.5.1.S(Cont.) 
Otber AdT- EYllltl 

Olllened Duda& tile Pnawlietbi& Eftluadoa 
or REMER<>N-

ltelpiratory SJllem: fnqumt: cougb IDc:reued, lillusilil; lafnqaeat: cpillaxil, broadlilil, uthma, 
rapirllory dilorder, voice altcralion, P""'moai•; rue: apbyxia, DUii dilorder, laryqitia, wq dilordcr, 
plcmal dilordcr. pucuaM>lboru. blccup. 

SldD ud A:ipeaclq11: frequent: pnuillll, ruh; llllrequmt: llCllC, exfoliative dermatitil, dry lkin, akin 
clilorder, hapa simplex, alopocia; rare: urtic&ri&, llapel lDlfer, lkiD llypaaop.by, mil dilonlcr, llair dilordcr, 
funmculosis, ICbontica, lkiD ulcer. 

Speml S-: frequent: eye disorder, al>aomlll vision; llllrequmt: eye pain, abnormality of accomodllion, 
conjunctivitis, c!utneu. kcraloconjUDCtivilis, lll:rimltion dilorder, &Iaucoma. bypencusis, ar diJordcf, ar 
pain; rue: blcpharilil, putia1 lralllilOI)' clC'fia•, olilis media, IUIC loaa, puoamia. 

Ul"Olmltal System: frequent: urinary lrlCI infec:lioa, lllCllStNal dilonler; Infrequent: kidney calculus, cyllitis, 
dylllria, urinary iDcoDliDcncc, llrillation impaired, urinary reteation, vqiDitis, bcmaluria, breast pain, 
ami:nontica, dysmenonbea, leukonbea, impolellce, rare: polyuria, urerhrilis, mettonbagia, fibrocystic breast, 
menorrbagia, penis disonler, lboonaal cjaclllllion, tellis dilorder, breast engorgemcat, breast enlargement, 
kidney function abaonml, urinary 11w:t disorder, urinary urgency, urine abaonmlity, proawic dilordcr • 

.. 
,• 
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APPENDIX l.S.2.1.1 

' NCmENCE OF CUNICALL Y SIGNIFICANT BLOOD CHEMISTll.Y ABNOIMALr11ES: 
SHORT·TllllM U.S. CONTROIJ.ED STUDIES• 

Crillril tor Amilril>' 1'luo- P·Vlluc •• 
Ubonlory Cliakally Sipilk:alll °" 3770 

.._.... 
iylilll .. °" 3770 T .. (Ullill) Allmllllll Vllucs (N•424) (N•lll) (N•lll) (N•46) ........... 

AlbumiD 201 below ua. 0 0 0 0 . 
(lldL) 

201 ...... llNL 0 I(< 11) 0 0 0.44 

BUN (,,,,idLJ a: 30 ,,,,idL I(< 11) 2( II) 0 0 0.51 

CaJciulll 101 below ua. 0 I(< 11) 0 0 0.44 
(,,,,idLl 

!OlabovcUNL 0 0 0 0 . 
Serum Cllloridc 101 below I.NL I(< 11) I(< 11) 0 0 1.00 

(mEq/L) 
!OlabovcUNL 0 0 0 0 . 

Cllalutcn>l 201 below I.NL 2(< 11) 2( II) 2( Ill 0 1.00 
(qldL) 

201 above UNL 64(151) 24( 71) 14( Ill 0 ~ 

craa.uae <llll'dLI <1:2 qldL I(< I I) 0 0 0 1.00 

Globulln 201 below I.NL 6( 11) 2( II) 0 I( 21) 0.4' 
(lldL) 

201 aboveUNL 7( 21) 7( 21) 0 4( 91) 0.79 

Saum Glucoac 201 below I.NL 6( II) S( 21) 4( 21) 0 1.00 
(qldL) 

201 above UNL 24( 61) 20( 61) 9(51) 3( 71) 0.11 

PbolpboNS 101 below I.NL 2(<:11) 6( 21) 4( 21) I( 21) 0.09 
(qldL) 

101 above UNL 7( 21) 4( Ill 0 0 0.76 

Serwn l'ocwilllll 101 below I.NL 2(< I I) 2( II) 0 0 1.00 
(mEq/L) 

101 above UNL II( 31) 4( Ill 4( 21) 0 0.20 

AST (SGOT)(UILJ ;a:3XUNL 2(< Ill 0 2(11) 1(21) 0.51 

ALT (SOP'O UILJ ;a:3XUNL I( 21) I(< Ill 3(2 I) I( 21) 0.09 

LDH (UIL) 23 X UNL 0 0 0 0 . 
-

Tocal"""""' 201 below I.NL 0 0 I( 11) 0 . 
(1141.) 

0 201abovcUNL 0 0 0 . 

Tocal BillNbia 22ml/dl. 0 0 0 0 . 
<mcldL> 

Trill,arida (l!IJdL) 2500 lllhlL 1S( 61) 9( 31) 6( 31) 0 U1 

:'-Uric Acid lll 10.5 lllhlL (..io) 0 0 2( II) 0 . 
(mc/dL) 

a 1.5 Ill/di. <r-11> 1(<11) 2( II) 0 0 0.51 

UNl.•Uppor Nom.1 lJmil LNL • Lowr ,._. Lllllll 
N • ~of ....... 11 .... _pallh d!ee ... ,_,_ ' 
• llldils om-cm, cm.cm. om.cm. ODS41D. OOM2l, OCD.QZ2, OOJ.Cm, GOMM. 

,• .. 1'111111'1 lllla Tia (2-Tllllld); SI d · 'II' Iii IC r a& p<-O.OS. 

179 



APPENDIX 8.5.2.1.2 
SUMMARY SfATJmCS OF SELECTED LABORATORY PARAMETERS: 

SHORT TERM U.S. CONTROLLED STIJDIES 

Laboruory Paramcler (Ullill) C>rs3770 Placebo Amilriplylillc P·Yal\IC 
0rg YI Pbo 

Cbolcstcrol (mg/di) 

Bueline N 453 361 193 -
Man 207.8 209.4 211.8 

Wcck3 N 279 258 151 0.001 
Man Oauc 6.24 -0.28 6.13 

Weck 6 N 228 197 127 0.012 
Man Cbangc 4.34 ·l.7S 6.09 

Eadpoilll N 453 361 193 <0.001 
Mean Chlllgc 5.79 -0.80 4.SS 

Triglycerides (mg/di) 

Baseline N 453 361 193 . 
Man 165.2 164.2 149.7 

Wcck3 N 275 257 149 0.()()4 
Man Chmgc 24.0S ·2.16 11.43 

Weck 6 N 226 197 126 0.008 
Man Clange 29.77 -4.09 20.98 

ElldpoiDI N 453 361 193 0.001 
Man Chmge 21.45 ·3.74 14.45 

ALT (U/L) 

B1seline N 453 361 193 . 
Man 23.5 22.0 23.0 

Weck 3 N 280 258 151 <0.001 
Man Chmge 8.92 0.34 1.95 

Wcck6 N 228 196 127 0.007 
Mean Chmge 4.22 -0.30 1.31 

ElldpoiDI N 4!53 361 193 <0.001 
Mean Chmge 4.76 -0.64 1.63 

, .. 
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APPENDIX 1.5.2.1.2 (Coat.) 
SUMMARY STAnsrICS OF SELECTED LABORATORY PARAMETERS: 

SHORT TERM U.S. CONTROLLED STUDIES 

LlboralOJy Parameter (Uaita) Org 3770 Plac:cbo Amilriptyline P-vllue 
0rg VI Pbo 

AST (U/L) 

BueliDe N '453 361 193 . 
Mean 22.6 21.1 23.2 

Weck 3 N 280 258 ISi <0.001 
Mean Change '4.33 -0.28 2.11 

Weck 6 N 228 197 127 0.145 
Mean Change l.72 -0.34 -1.54 

Eadpoim N '4.53 361 193 0.010 
Mean Change 2.22 -0.36 -0.73 

LDH (U/L) 

Baseline N '453 361 193 . 
Mean 134.7 13S.4 139.S 

Weck 3 N 279 258 1.51 0.136 
Mean Change 4.32 0.84 2.41 

Weck 6 N 227 19S 127 0.405 
Mean Change 2.99 0.81 -0.28 

Eadpoim N 453 361 193 0.004 
Mean Change 4.26 -0.59 0.86 

Alkaline Phosphatase (U IL) 

Baseline N 453 361 193 . 
Mean 76.1 15.2 65.1 

Weck 3 N 279 258 ISi 0.166 
Mean Cbange l.07 -0.71) 3.79 

Weck 6 N 228 19~ 127 0.039 
Mean Cbange 0.87 -3.25 6.6S 

Endpoint N 453 361 193 <0.001 
Mean Cbangc 1.82 -2.S3 S.51 

, ... 
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APPZNDIX 8.5.2.l.3 
LIST OF PATIENTS WJ:TB CLINI~l.!.LY SIGNIFICANT 

INCREASES IN LIV2R ~~YMBS 

Study Paliect Age Sex Min. Days Comments 
mg/d 

Serious Cues 

003-010 1051 37 F 40 162 Yr due to liver enzyme ctevalioas (GGT 560, 
SGPT 280, SOOT 1380, and LDH 1900). 4 days 
after stopping Org 3770, the patient's enzymes had 
decreased close to normal levels, but patient 
suffered massive GI bleeding from a large gastric 
ulcer IDd WIS hospitalized in a c:oma. She lllgaincd 
consciousness but suffered moxie brain damage; she 
WIS placed in a home and died several D10ntbs later. 

Symptomatic Cases 

003-003 29 29 M 20 13 PT due to ll)'Dlptomatic (diarrhea, fever, and 
nau.sca) chemical hepatitis. Lab findings showed 
leukopenia and clinically significantly elevated liver 
enzymes (ALT 46, AST 31atbaselineand506 and 
351 at day 16, respectively). The WBC and the 
biochemical hepatitis (elevated liver enzymes) 
returned to normal limits by 21 and 42 days after 
stopping the drug, R1SpCCtively. A hepatitis panel 
WIS negative. 

> S Fold Enzyme Elevali11n From Baseline 

003-010 283 30 M 37.5 16 PT because of elevated SOOT (175) and SGPT 
(431). The clevalions began 11 day 8 (15 mg/day) 
and lli&cbed clinically sigr.ificant levels by day 14 at 
a dose of 30 mg/day. 1be investigalor, not aware of 
the labol'll01')' results, 1gain incrwed the dose of 
Org 3770 to 37 .5 mg/day for two ~ays befolli the 
palient WIS discontinued from the study. The liver 
enzyme levels incrwed for 7 lllORI days Ute.; •!..; 
drug had been clisc:oDtinued (study da) 21), b..it were 
normal by day 45. The only CODCOmitant nw:dication 
WIS Tylenol SOO mg for heldacbe. 

003-010 137 44 M 60 238 PT. From study day 59 unill cliscontinualion. the 
palient's liver enzymes were fouDd to be 
significantly hip (mnlmnm values for SGPI' of 
181 IDd for GGT of 826), 

.Iver umts are 
PP•prcmamre termtn•ton. 

, .. 
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Study Patient 

APPENDIX 1.5.2.1.3 (CONTINUED) 
LIST OF PATIENTS WITH CLINICALLY SJGND1CANT 

IN~ IN LIVER ENZYMES 

Age Sex Mirt. Daya Comment• 
mg/day 

> S Fold Enzyme Elevllioo From Baseline (com) 

85031 172 31 M 64 17 PT due to deviled LOH (329), SOOT (119), 
IDd SGPT (404). 

003-010 219 30 M IS 203 PT for iDcleued liver em.ymea (5GOT: 278 
IU/L llld SGPT: 106 IU/L). He 11so bid a 
clinically significaDt elevllion in SGPT (ISO 
IU/L) Oii study day 14, at a dose of 7 .S 
mg/day. 1bis patient also bad below-the-
normal-range COWllS of WBCs llld ncuuophils 
(sec hematology) 

392 '35 M 279 PT for marltcd elevation of liver em.ymes 
(LOH 1130, SGPT 12SS, and SOOT 181S). A 
blood sample taken three days Iller showed 
liver enzymes somewhat elevated but retuming 
to normal. Evaluation ruled out a viral 
infection. Tbe patient admitted to heavy alcohol 
intake the prior week. In the Dine months prior 
to this event, he bid only two episodes of 
slightly elevated GGT levels. 

003-010 842 26 M IS 21 PT bec&use of clinically significaDI increlseS in 
liver enzymes (SGPT 203, SOOT 89). At day 
39 the patient was mr_h•!Jeaged after the 
enzyme levels had decreased (still borderline 
high), the enzyme levels increued t00re 
modestly, but the patient WIS continued OD the 
study. On day 152 he had normal levels, but 
Ibey fluctualed until end or llUdy (day 403) 
when it was normal. 

, .. 
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Study PatieDt 

APPENDIX 8.5.2.1.3 (CONTINUED) 
USf OF PATIENTS WlTB CLINICALLY SIGNIFICANT 

INCREASES IN UVER ENZYMES 

Age Sex Min. DI)'& Commaua 
mg/day 

3.5 Fold Enzyme Elevllioo From Buellne 

003-010 SSS 32 M 31.S 34 Patient with history of M<'.!!ioe and alcohol 
lbuse iD the past, had baseline levels of GGT 
(115), SGPT (73), SOOT (31), AP (109). The 
ltudy WIS inlemlplal II day 34 while the 
patient WU taking Org 3770 37 .5 mg/day, 
!Jeranse of cliDic:ally 1ipificant illcieases in 
liver emymea (GGT 271, SGPT 144, SGOT 
Bl, and AP 138). At day 75 the patient was 
recba!lepgs:d after the enzyme levels had 
decreased (still borderline high), the enzyme 
levels increased a,ain, but the patient was 
continued until end of study (day 328). One 
month after termination the patiClll had a liver 
biopsy which was consistent with chronic 
persistent hepatitis. In this reviewer's opinion 
the pllient had baseline chronic persistent 
hepatitis thll was cucerl>lled with 1m1n:ent, 
including rcchallense. 

003-010 1062 42 M 110 PT due to increases ill liver enzyme values 
(SGPT 150). He experienced illcrcascd but 
fluctnlliDg levels from day 14 on. A month 
after disc:oDlilllWion he had normal levels. 

The oecr cases with leas dramatic cnz:ymc elevations leading to premanue tennillations iD the Org 3770 
trealed groups are: pllient Is 117, 340, 342, 363, 365, 379, 615, 638, 706, 724, 803 (ill Study 003-010), 
103 (in Study :l03-0il8), 2 (in Study 003-021), 14 (in Study 003-003), 96 (ill Study 003-028). Also with 
minor elevation, but listoo Wider serious adverse eventl, is pllient 1104 from Study 84072 . 

• 
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Study Patient 

APPENDIX 8.5.2.1.3 (CONTINUED) 
LIST OF PATIENTS WITH CLINICALLY SIGNIF1CANT 

INCREASES IN LIVER ENZYMES 

Age Sel Min. Daya Comments 
mg/day 

Premarurely Tenui111ted Cues Under Other Adverse Event& But Of lnterelt To The Hepatotoxicily Review 

003-010 936 S9 M 4S 406 PT due 10 increased lllXiety and alcobol use 
wbicb caused 111 iDereaae in liver enzyme 
values (SGPT 119). 

003-010 648 SS F ISO PT bec•nse of 1aclc of efficacy. Al screeuiDg, 
tbe patient's GOT level WU clinically 
significantly bigh. GOT levels remained bigh 
and on study day S9. GOT levels worsened to 
262 and SGPT was elevated to 88. Durillg the 
remainder of tbe study, sporadic bigh levels of 
these enzymes were observed. Tbe patient 
drank alcobol "socially. • 

003-010 837 40 M 30 31 Patient lost to follow-up • At bueline the 
patient bad borderline bigh increases in liver 
enzymes (SGPT 72). At day 31 !be SGPT was 
169. 

003-010) 908 43 F l.S 28 Patient had her ueatment inlemlpled at 4 
weeks, because of clinically significant 
increases in liver enzymes (SGPT 148). A 
montb later !be patient was m:hallengccl after 
tbe enzyme levels bad dccreued and Ibis time 
tbere were no inc:re.ues. 

ln this categoey lllso fill other cases witb less dramatic enzyme elevations: patients I 170, 202, 224, 2SS, 
664 (from Study 003-010). 

The 2 plai:cbo pmnarure terminllion cases iDclude one (patient 174, study 003-003) witb minimal elevation 
of SOOT and SGPT (46 and 64 IU/L, iespectively), wbile tbe other cue (patient #69, atudy 003-023) 11 
day 21 of lhmpy bad Alkllline pbosphawe levels of 158, LDH of 408, SOOT of 118 and SGPT of 19S. 
The 2 IClive control patients include: (i) Pltiem 142, (Saidy 003-o23), 1 62-year-old-female on rnzodone 
eqierieaced liver enzyme elevllion (SOOT 205, SGPT 369, LDH 256 ll!d alt.line Phoapbalase 252) 11 last 
uvasmrnt day of !be 6 week llDldy. 'lbc levels were ammal 21 days after stopping ln'lllWat: (ii) Pllient 
1163, (Study 85004), a 36-year-old-llllle 0111111Pmdline. Pn::l=led wilh 11111.tQ ll!d volllitlq OD day 12 of 
ttelltmenl. On day 13 bis SGPT wu 265 and SOOT 145. 1be drug wu wilhdrawn and lm:la normalized. 

,. ... 
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APPENDIXS.5.2.2.1 
INCIDENCE OF CLINICALLY SIGNDlCANT HEMATOLOGY ABNORMALITIES: 

SBORT·TERM U.S. CONTROLLED STUDIES • 

Crilllria for Amillip- P·Value •• 
Laborarory CliDi<:ally Sipilicull Ora 3770 Pllo:cbo lylillo Tratodooe Ora 3770vs. 
T11t(Ullia) AbaonmJValues (N•424) (N•321) (N•llJ) (N•46) "-bo 

Hcmoalobla $JI.$ sJdL (male) 0 I(< I$) 0 0 0.44 
(s/dL) 

$ 9.$ s/dL (fomrle) 2(< I $) 0 0 0 0.51 

Hcmalacrit $37$ (male) I(< I$) 2( I$) 0 0 0.5K 
($) 

$32$ (female) 3( 1 ll) 2( I$) I( I$) 0 1.00 

WBC $2., l 10'/,.L 2( 1 ll) I(< I$) 0 2( 4ll) 1.00 
(110'/;d.) 

"'16 • 10'/,.L I(< I$) 0 0 0 1.00 

NcuuophilJ $1'$ I(< 1 ll) 0 0 0 1.00 
(ll) 

Eosinopbils :i:tOll 5( I$) 3( 1 ") 11(6$) l(l ll) 1.00 
(!I;) . 
Pla1olcU (&10'/,.L) $15 • 10'/,.L 2(<1$) 0 0 0 0.51 

:i:700. 10'/,.L 0 0 0 0 0 

UNL• Upper Norlllll Limit UIL • Lower Nollllll Limit 
N • N-r of palieOll wilb ot least oae poa-budioe labonlory H"' m •1 
All Hcmacolo1Y panmctOn. cbloridc llld 11obulin wen milliDI for Olll Ora palielll. lbcrclon Nu423. 8-llobiD. 
Hemoux:ril llDd PtaceleU wen missillll for ooe placebo polical. lbcnfon N • )27. 
• Sllldia 003412. 003.00J. 003--00I. 003.0ZO. 003~1. 003-022. oo~. OOJ-024. 
00 Fisb.:r's t..ua Tea (l-Tailod); s11nmc.11y sipificam II p< •0.05. 

Mirtazapinc Clinical Review 186 



APPENDIX 8.5.2.2.2 
SUMMARY STATISTICS OF SELECTED LABORATORY PARAMETERS: 

SHORT TERM U.S. CONTROLLED mJDIES 

LlboratOry Pll'lllleler (Units) Org3770 Pllcebo Amitriptylille P·valuc 
Org VI Pbo 

WBC COUNT (x 10>/,.L) 

B1seline N 453 361 193 . 
Mean 7.4 7.6 7.4 

Week 3 N 324 275 152 NS 
Mean Qiange -0.24 -0.24 -0.24 

Week 6 N 227 198 127 NS 
Mean OJange -0.22 -0.28 -0.27 

Eudpoint N 453 361 193 NS 
Mean Clange -0.28 -0.30 -0.28 

NEUTROPHILS ('Ai) 

Baseline N 453 361 193 . 
Mean 60.3 60.8 59.7 

Week 3 N 32S 275 151 0.004 
Mean Change ·2.37 -0.52 0.82 

Week 6 N 22i 198 127 0.219 
Mean Change -1.94 -0.90 -0.58 

Endpoint N 453 361 193 0.047 
Mean Change -1.96 -0.80 -0.45 

BANDS(%) 

Baseline N 439 348 193 . 
Mean 0.2 0.3 0.7 

Week 3 N 313 266 151 0.323 
Mean Change 0.0 -0.08 -O.S4 

Week 6 N 221 194 127 0.036 
Mean Qiange o.os -0.15 -0.49 

Endpoint N 453 348 193 0.051 
Mean Change 0.02 -0.10 -0.32 

EOSINOPHJLS (%) 

Baseline N 453 361 193 . 
Mean 2.1 2.2 2.6 

Week 3 N 32S 274 151 0.019 
Mean Qiange 0.41 0.04 0.38 

Week 6 N 227 198 127 <0.001 
MClll Change 0.58 -0.15 0.47 -

l!Ddpollll N 453 361 193 I <0.001 
MClll Cbaue 0.44 -0.02 0.40 
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APPENDIX 8.5.2.2.3 
LIST OF PATIENTS WITH WBC ABNORMALITIES 

Study Patient Age Sex Dose Days Commcms 
mg/d 

003-010 124• 60 F 60 413 Olronically low WBC; 2 . .S8 llld 1.17 

167 38 F 60 1J2 J>T$• ai palicor request; Flw:nw.ion of WBC and 
Newophib; 2.93; 0.93 

217 44 F 37 . .S 30 PT due IO low WBC uid URI; 2.62 and 1.24 

219 30 M 15 203 Olronically low WBC; 3.01 llld 1 • .S8 

232 30 M 60 83 PT due co weight; low DCUUOS 11 baseline and 
fluc:tullions during study; 3.14 and 1 . .SS 

248 3S F 4S 41 PT due IO lhnlsh;Flucnwion of WBC and 
Neuttophib; 4.18; I.SS 

278 30 F 30 252 PT due IO no effect;Fluctuation of WBC and 
Neutrophils; 3.S7; 1.3.S 

317 23 M 60 204 PT due IO lost IO flu; Olle episode of low 
WBC•3.97; 169 daya post diem with le11li::e.mia. 

3S7 42 F 60 329 PT due to improv; two episodes of low Neutro; 1.37 

363 49 F ::.o 127 PT due IO LFTs; one episode of low Neutro; 1..S6 

408 40 F 60 547 FIUCIUalion Of WBC lllCI Neuuophils; 3.00; 1.23 

416 4.S M 4S 29 PT due IO low WBC and uru; FlllClllllion of WBC 
llld Neuuophib; 3.10; 0.86 

420 53 F 1.S 3.S3 Fluctuation of WBC and Neuttophils; 2.90; 1.23 

.S62 31 F 30 188 Low WBC and Neutropbila 11 budlnc• 2.93;1.39; 
FIUCIUalion of WBC 3 .88 

S6S 29 F 30 182 Low WBC and Neutropbila 11 screeaiDg • 3.46; 1. 94; 
Fluctuation of WBC and Neutrophib; 3.03; 1.34 

648 58 F 4.S ISO PT due 10 DO elfect;F1ucn11rioa of WBC and 
Neuavpblla; 3.32; 1.49 

664• 53 F 30 97 PT due to DCUU"f"nl1;A lfady dtcllnc of WBC 
and Neuttophila; 3.22; 0. 7P 

~:r .'4vene liVCDts 
WBC and Neuuapbil m lbeoiarc Y11ue1 with lllllll of 10 >/p.L. 
PY.• •prclllllUIC termiDllion. . 
The end two aumhen followiq tbe co11mW!ta di1l"'MiOD m tbe loweat llCOlded Vllaea for WBC 11111 
Neullopblla. 1wpcctl'Vely. , ... 
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APPF..NDIX 8.5.2.2.3 (COVl"INVED) 
LIST OF PATIENTS WrI'B WBC ABNO~ 

Study Pltient Age I Sex Dose Daya Commems 
mg/day 

-- - .. 

003.010 669 SB M IS 94 PT due to decline of WBC; 3.46;2.0S 

671• 41 M 60 61 PT due to ICUle agraaulocy!Olil and infection; 
A steady dccHnc of WBC 1114 Newropbils; 
3.00; 0.0 

709 27 F 18.75 48 PT due to edema; one episode of low 
WBC;4.26 

710 33 F 26.25 127 PT due to lost to flu; Low WBC llld 
Neuuophils at saccning•3.87;1.49; Low 
WBC and Neuuophils at lut visit; 3.80; 1.49 

719 43 M 60 36 PT due to steady decline of WBC; 3.47 

823 39 F 30 454 PT dlllC to improv; Fluctuation of WBC and 
Neutrophils;3.6.5;1.46; 

837 40 M 30 31 PT due to lost to f/u; A lleldy clec1iDe of 
Neutropbils; 4.82;1.4S 

842 26 M IS 403 FIUCl\Wion of WBC; 3.78 -
1010 37 M 30 433 PT due: to dc:cliDe of WBC llld Neutropbils; 

3.24;1.39 

1024 36 M 1.5 19 PT due to decliDe of WBC and Neutropbils; 
3.27;1.38 

85146 22<!• S9 F 20 9 Hx of s:jogrm'a; PT due to paocytopenia, 
qruulocytosis, denllalotoxemia, fever, rash; 
Needed ICU c:are;0.60;0.006 

8S003 168• 41 F 30 14 PT due ro I~ llld lympboc:ytoais; 
2.S;0.32 

85146 173• 39 F 42 PT due D~ thromboc:yropcaia (13 down from 
buelinc of 273. 

•Li.et~ under Serious Aclvcnc EVCllll 
WBC 11111 Neutropbil uc lbsolwc Vlluea with Ullita of 10 s1,u.. 
Ff•prcmature termination. 
1be end two mnnben followiDg die !) ""mmt' rii1c:t"li011 ue the IOWllll RlCOl'Clal Vlluea for WBC 11111 
Ncutzophils, zapec:Uvely. 
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APPENDIX 8.5.2.2.3 (CONTINUED) 

LIST OF PATIENTS Wtl'B WBC ABNOllMALlTIES 

Study Pllic:U A&e Su Dose Daya Con•mcgt1 
mg/day 

003.003 029• 29 M 20 13 PT due to kver,NNID ICCOlldaly to c:bernlcal 
hcpalilis; 2 day• laler bid grmulocytopenia; @ 
baseline WBC•4.3;raolved within a 
week;2.50; 1.08 

067 52 M 35 27 PT due to Dl!UUOpellia (" ... 16). 

003-020 015 34 F 15 BS PT due to tmDDn; All apparent lab error of 
and WBC "R11 ment of 2.2, Hgb of 7 .6, Pits of 43 
003-025 (day 20) in between two &ISCISlllCDIS. 

003-025 061 32 M 35 70 A lwitc:her from Amit lhon term. PT d~ to no 
effect. Patient with consistently low WBC in 
both studies.@ baseline WBC•4.4 and 
neutrophils • 1.94. Lowest values on Amit 
WBC•3.9 11111 aeut•2.0. Lowest on Org 3770 
WBC•2.7 aad acut•l.O 

Conr.rols 

85('03 137 27 M 150 33 Doxepin: PT due to mild leucocytopema (3.S). 

8.">042 024 Sl F IS Amit: PT due to leukopenia (2.S) and 
thrombocytopenia (184 down from baseline of 
242. 

86017 046 62 M 112.S 43 lmip: PT due to lcucoc:ytopenia 11111 
qranuloqtosis; 1.4;0.0 

003.008 029 28 F 7 PllCCbo: PT due to leucocytopenia (2, 9) aad 
acutropellia (0.96); at budine (3.S and 1.54, 
reapeclivdy). 

118 25 F 40 Plabo: PT due to leucocytopenia (2. 7); 11 
budine (3.2). 

003-023 018 S9 F 42 Truoclone: Experimxod l~ (2.6) 
dariq the ltUdy. 

096 SS F 80 7 Truoclone: PT due to odler ADR., but bid 

~OUI I'. vene Wiiia 

leucoqrtop""Dll (2.6) • well. 

WBC md Neutrophll are ablol1lle Yllua wkb UDitl of 10 1/,d­
PT•prelllllUJe tennin1tlon. 
The end two unmben followiD& the o iill"CD'' dlr1ukm a die lO'ftll ncorde4 Vllum for WBC llld 
N~, respectivdy. 
I' 
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APPENDIX 8.5.2.3.1 
INCIDENCE OF CLINICALLY SIGNIFICANT LABORATORY ABNORMALITIES 

POSl'BASELINE: URINALYSIS PARAMETERS" 
PLACEBO- AND AMlTRIPTYLINE-CONl'ROLLED U.S. SHORT-TERM STlJDIESb 

Criteria for Clillically p-Vllve' 
Sipifil:llll Abaormol Ors 3770 Placebo Amilripcylmc Ors 3770 V111111 

, .. 

l.abollllll)' Tell Values (N•l76) (N•l71) 

Urine pH "'·' I (<l"ld 0 

:i.1.5 l(<l"l 2 (I") 

Urille 1'11111111 :it 300 llllidL or :it 3 + l(<l"l 0 

Accloac (X&UJaos) :i.ao maJdL or :i.3+ 0 0 

Urille G'-• :i.500 1111/dL or :i.2+ I (<l"l I (<l"l 

Urille RBC :it IOIHPF 9 (5") HZ"> 
Urille WBC :it 10/llPF 7 <'"> '<2"l 

Urille Curs :i.tOIHPF 0 0 

.,.licJID will! mulliple poaliuelille abaormalilics were COUlllZd oaly ODOC ill w !Ible. 
"sllldies 003-020, 003-021. 003-022. a:id 003-024. 
"Fisbcr'a uac& - (~) • 

• 
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IN•llll Placcbo 

0 1.00 

5(3") 0.6:! 

0 1.00 

0 -
l(<I") 1.00 

'(:i) 0.26 

9 (5") 0.54 

0 -



' Al'PF.NDIX 1.5.J.l p 
INCIDENCE OF CLOOCALLY SIGND'ICANT vrrAL SIGN AISNOltMAL1TIE& 

SBORT-'l'DM U.S. CONJ'ROIJ,ED Sl'UDIES • 

. , 
Criterion Qange from Org 3770 Placebo Amitrip«yline TrlflOdone 

Villl Sip Value• Baseline • (N•440) (N•3S3)1. (N•l88} N•48 

StMWfin&Nlt is; 50 bpm Decnme of <!:IS I (0.2") 2 (0.6") I (0.5") 0 

;;i:t20bpm laertH'' of 2:1' s (1.J'S} 3 (O.l'S} 21 (11.2'S) 1 (2.l'S) 

SaplntNe is; SObpm Decu !IR tj{ l!: 15 4 (0.7'S) 2 (0.6'S) 0 0 

<!:120 bpm bausc of l!: 15 3 (0.'7"} 0 3 (l.6"} 0 

SI 'na Syseatlc: S:90mmH1 Dearm of~20 7 (l.61) s (1.4'S) tt (S.91) 3 (6.ll) 
. BP 

:lie lS> amaHg blcRIM of ~20 2 (0.S'l) 4 (l.l 'l) 1 (0.S'l) 0 

Saplae SJtlallc s: 90mmH1 Dear• of 2:20 8 (1.8'!) s (l.4'S) l (O.S'l) 7(14.65) 
BP 

~180mmff& tncuu: of ~20 0 0 I (O.SS) 0 

si ., • Dblriolic s: SOmmH1 Demise of 2: IS 3 (0.7'!) 3 (0.8'!) 0 I (2.l 'l) 
BP 

2:105 mmH1 ~of~lS II (2.S") 8 (2.3S) 9 (4.8'!) 0 

SllliDe Dilltollc: s 50mmHg 0ecHllC Of 2: l3 3 (0.7'l} S (l.4S) 1 (O.S'l) J (2.l S) 
BP 

~tOSmmHg lacn:ue of l!: IS 3 (0.7S) 6 (1.7'1) 8 (4.3'1) I) 

Wc:lak Olln of :o?:7S 33 (7.SS) 0 U (S.9S) 0 

1- of ):1'l 0 l (0.3'l} 0 l (1.IS) 

DP • -
~ • HGiillla of P"" •• widl • lmt ODe posi-Nselme urasmeat of the pmmeren wlyzed. 
• • To be a1D•Mad dlnJcll.ly lipif!Clllldy aboonml. a vital sign parmneter had to fulfill both of these criteria. 
" - N • !54 for Ill lap!.De II ~IW. 
• - ..,,. OO'J.CJC.'rl. 003«13, 003«)1. on..oio. OOMlll, 003--022, 003--023. 003..ol.4 

192 

P.V1h1e .. r 
OrJ3110 
YI Placebo 

0.59 

0.74 

0.70 

0.26 

l.00 

0.42 

0.78 

. 
1.00 

1.00 

0.48 

0.20 

<0.00J 

0.45 



Sludy Patient 

APPKHI>IX 8.S.4.1 
LIST 01' PATIBHTS WITH CARDIOVASCULAR 

l'IHI>INQS 

Age Sex Min. Daya Comment.a 
m,/d 

Ors 3770 Ca.ea From UllCODUOlled Studies 

003..010 716 24 F 4S 224 Pr when ber ECG U'ICiD& thowed 
PVCa/rtigemiay. All exlallive c:antiac work-up 
(ediowdiosnm llld 24-bour Holter monicor) 
performed after revealed no mdilc palhology. Tbe 
patient's hiltory WIS remarbble for obeaity, 
smoking 11111 hypeneusio11, 11111 Ille WIS OD 

hydrochlorothiazide, robitussin, l!llpicillin, 11111 
hormone replac:emeat thmpy. 

003..010 841 G7 M 37.S 27 PT became or T wave iDveniona 011 the ECG 
(indicating iscllcmia). A strrss rest demoosU'lled 
ahSCllCC or cardiJc disease. f<0llow-up ECGa were 
normal. 

003..010 928 60 F 37.S 28 Patient with hillory of h}pertensio11 011 metoproll'I 
11111 moduretic, WIS PT when her ECG revealed 
bradycardia and ventricular bigCllliDy. A follow-up 
ECG, 2 weeks after stopping llUdy medication still 
showed ventricular bigeminy. 1bc lllli·hypertcnsive 
medications w~ changed to verapmill; ODe DIOJllh 
after lermillatio11, the ECG WIS repeatec! md 
useued to be normal with oc:casioul PVCs. 

003-010 826 55 z. 7.S 1 Patient with history of illtcrmittent palpiWiom, 
mitrll valve prolapae ll1d bypolhyroidism on 
ICllOrmin llld thyroid pills, wa.s PT, when she 
complained of scv.:rc d.row~ir.:ss and ~?ilalions. 
The palicnn S)'lAJPlOms imp1\lved in Ihm: diys. --- .. --.... 

003-010 924 40 M 30 52 PT ~ •1' Ille Olt•et M asymp!lllllllic 
taebycan:lia (llJ!Mlill.g pu.!a: of 144 1JpD1 ac ~ 
from a buelim of 118 bpm). - - ~""---

003-010 64S .53 fl 60 103 PT, bClCawc .she W&l lwpi&alizc..! w1!b 4'lleSt pain 
111111 dylpllCI. Sb4 was chlgJllllCd "lllith a PE. 1be 
p~.c:nt - QG bo1111m.11: rep!ilr"Dlall thenlpy. 

·r• tcrlllWUOU. 
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Study PalieDt 

003-010 ,32 

003-010 424 

003-010 ,69 

003-010 227 

APPENDIX 1.5.4.1 (CONTINUED) 
LISI' OF PATIEi~'!'S wmt CARDIOVASCULAR 

f1NDINGS 

Age Sex Min. Days Comments 
mg/clay 

61 M 294 Paliau wilh history of 111gilla, HTN, llld DM, 
wu praualllrcly tcrmiDaled after 294 days on 
study medication because of ID Ml. 

47 F 37., 40 Patiau died from acute Ml. AD 111topsy lhc 
following clay revealed gcncnlized 
111Criosclcrosis with mild involvement of lhe 
heart. 

" F 7,, 16 PT because of sedation. The patient had 
baseline LBBB and on day I' ber ECG WIS 
significant for widening of lhc QRS, thal had 
not resolved 11 days after stopping mirtazapine. 
The canliology consultlllt suggested thal it was 
aecouclary to •raie clependcnt" widening alld did 
not recommend further follow-up. 

36 F 37,, 30 Patient wilh a history of HTN and a smom, 
suffered ccrd>ral aneurysmal bleed. 

Org 3770 Cases From Controlled Studir..' 

003-020 095 42 M 20 21 I Patient bad abnormal haselil1<:: EC'G with ID old 
• antuoseptal infarct and non-spc:ci tk T -wa'le 

abnormalities, bad a repeal ECG lakcn after 3 
weeks of treauDeDt with Org 37'10 (20 mg/day). 
The ECG indicated possible myocudia'. 
iscbcmia and the paliau was tenlliDa1a! from 
lhe study. --

003-023 129 6S F IS 23 Patiau with hlatory of "ailau MI", was P'T 
after the ECG revealed completll le!'! uundle 
bnnd1 block {LBBB). She bad a normal 
bucline ECG. An ECG 2 weeks after Org 
3770 - dilcoDtinlled w~ DOnllll. The paliait 
had compl1lned of tadlyCll'dia OD day 7. ID this 
reviewer'& opinion, lht LBBB la poulbly drug-
rclaled. 

003-027 001 39 M 35 777 Patient with HTN, DM, hypcadloleatcrOlcmia. 
CAD, llld bcavy lllhocD lllC, - PT due to 
ID ll:llle llllerior Ml. All ..pipam malod 
ICftnly llllTOftd pmxJml LAD llld be 
l!n.ieneal & IUC •1ful -aiOPluty. 
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APPENDIX 8.5.4.1 (CONTINUED) 
UST OF PATIENTS WITH CARDIOVASCULAR 

FINDINGS 

Scudy Pllicnt Age Sex Min. Days Commrgts 
mg/day 

Ora 3770 C'..aea From Controlled Studies (cool) ---003-0'Z'l 019 S2 F 3S 86 Patient with HTN on isoptin but a normal 
ECG, was PT after an ECG revealed a 
complete LBBB. This new flllding was still 
present I week after PT. 

Active Control Cases From Controlled Studies 

003-022 144 23 F Amit 21 Patient with normal baseline ECG, was PT 
280 after she developed a complete LBBB. This 

change resolved witllin I month. 

003-026 040 67 M Amit 43 Baseline ECG with diffuse, non-specific STrr 
wave abnormalities. He was n aiter an ECG 
revealed a RBBB. At the I-month follow-up 
•·isit, the ECG had returned to baseline. 

003-027 036 43 F Amit 222 PT for iscbemic changes on the ECG with T. 
160 wave chang.:.•. 

003-023 076 61 F Traz 24 Baseline ECG with minor non-JpCCific ST 
80 changes. PT when ECG showed alight T-wave 

inversion anteriorly and patient experienced 
chest heaviness. A follow-up ECG, performed 
6 days alter PT showed improvClllCllt of the T-
wive inversion. 

Org 3770 Cases From Phase I Studies 

22.503 028 SI M A volunteer with history of chronic RDl1 failure (CRF) and HTN. 
received IS mg of Org 3770 (as a participant in the PK 1Ndy of 
mirw.apine in renal imufficicncy) and subsequently developed 
bradycudia (2S bpm), dizzincas, "'""· vomiting and general 
weakness. 1bc ECG showed a ainua nodal bradycardia. Two doses 
of atropine we:c actminl•laed to rcvcnc the bl'ldycardia. there Is a 
hiatoJy of previous cpilocla of ~ vuovqll responses. 

8800S 006 20 M l'IDcnl I006 (Study • a 20-ycar~d male votwnecr. reccivod IS 1111 
of Ors 3770 onlly and 7 ma 1'C-OrJ 3770 IV (u a pu1icipllll ill 
the bloanllability study of minazlpilll) llld 4 bolUI later 
colh1P'ec1· 1bc ECO lbowed ayalOle. Pu1lc ml DOl1llll lllythm 
pp•rned lfter 4 Cl!"illc cowpn Hlom. A 12 lad BCO after tbe 

event - D0111111. ..._.,., 

• 
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APPENDIX 8.5.4.2 
EMERGEriCE or ECG ABNORMALITIES: 

SBORT·TERM U.S. STUDIES 

ECO Crilorion a..npr..m Ora 3770 Pluobo Aaliqllyiiao 

HOllt ..... 
HOllt .... 
PR 

QRS 

QT• 

• 
• 

Vllue Bueline (N•3ll) (N-261) (N•l61) 

<jO bpD Docrwueonu 0 <1.0% 10.0% 

>99bpm lncnan of21' 1.0% <l.°'6 °"' 
Docrwueonu 3.0% a.cm 2.°'6 

JncnanofllU 11.0% 4.°'6 41.0% 

2200 ...... 3.0% 2.0% 1.0% 

2100 ...... 6.0% 7.0% 4.0% 

24'0- 7.0% ,.0% 11.0% 

Number of pllieall ...nh 11 teut ooe poll-baeline 111 en! o(U.. ,_ lllOl)'<ed. 
To be oomidnd oliDically aigniflOUI~ a ponmol« bu 10 ftdfill bolll ol ;:;... crit«iL 
Yllbar'1 aad klll (two-Wled);, «tetisfically 1ipifiC1111 II p<-0.0$. (Qf...,...jpjfic•at) 

APPENDIX 8.5.4.3 
MEAN CHANGES OF ECG ABNORMALITIES: 

SHORT-TERM U.S. STUDIES 

ECO Unib Moao Cliaap from lluoliDo 

ors 3110 Pi-bo Amilriptyliae p-Value 

p.Vllu&' 
CJrs3770w 

Placebo 

... 

... 

... 
DI 

ns 

DI 

... 

(N•331) (N•UI) (N•l61) Ors3770w 
~ 

He.ortb&o bpD t 3.31 t 0.7, t 13.33 + 

PR - t 0.1 tut t 4.49 DI 

QIUI - .. 1.21 to.u t 1.19 .. 
QTo - f 4.19 i 2.32 t 17.09 + 

t or .j.. DinolioD of..._ 
+ • ••=·Uy Np ·r \ • • .. ;pwma 

, ..... 
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APPENDIX 8 • 7 • l. 
Summary of Serioua Adv•r•• Event• Occurring in Mirtazapine­
Trea ted Patient• and Con•idered Unlikely to be Drug-Related 

Study Patient Age Dose* Durman Advene EYClll 
Number Number (mg/d) (days) 

Cardiovascular Events 

003-010 424 47 38 40 Myoc:udia1 lllflrction 

!132 61 60 294 Myoc:udial lllflrction 

550 50 15 68 Coronary Artery Bypass 

166 '13 60 194 Chest Pain 

323 6S 30 351 Chest Pain 

645 53 60 103 Pulmonaey Embolism 

003-027 1 39 35 ? Myocardial Infarction 

71 67 2S ? Transient lscbemic Attack 

88013 135 75 Cerebrovascular Disorder 

Gastrointestinal Events 

003-010 138 70 0 496 Acute Epigastric Pain 

809 72 IS 29 Prostate Cancer 

113 25 15 ? Appendectomy 

119 37 60 550 Surgery For lnte&linal Pain 

252 40 60 82 Hemorrhoid Surgery 

Miscellaneous 

84072 91 60 Seizure 

84008 118 60 Pnewnonia 

85042 58 53 Pneumonia 

003-010 960 50 1.5 313 Breast Lump 

1031 19 30 363 Pneumolhoru 

957 63 8 322 Bone Cancer 

742 38 30 202 RuptU!ed Dille 

•Dose ll time of event. 
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APPBNDXX 8.8.1 (Cont,) 
Summary of Seriou• Adv•r•e Bvent• Occurring in Mirtazapine­
Treated Patient• and Con•idered Unlikely to ~· Drug-Related 

Study Pllimt Age Dose• Duration Advenc Event 
Number Number (mgld) (days) 

Misullaneous 

003--010 634 SS 0 40S L Hip Pin Removal 

630 41 '60 341 Back surgery 

419 34 4S 376 Musculoskeletal Jnju;y 

314 63 60 140 Head Trauma 

21S 49 IS S31 Abdominal Fistula 

lS6 21 30 28S Jaw Surgery 

145 36 4S 393 Foot Surgery 

•Dose at time of event. 
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OCT I 8 :~95 
StetJatlc•I Beyjaw and fy1h1etjon 

NOA #; 20·415 

Applicant; Organon, Inc. 

Name of Drng: REMERON (mirtazapinel 

Indication: Treatment of Depression 
....................... 

Onc11ments Reviewed: Volumes 1·3, 97-111 and 134-148 submitted 4/29/S4. vc>rumes""'l-2 
submitted 12/29/94. 

Medical Input: Dr. John Balian (HFD· 120) was consulted during the review process. 

lntroductjon 

The sponsor conducted a total of 32 Phase 3 studies (Table 1) to establish the efficacy 
and safety of Remeron for the treatment of major depression; 23 short·term studies and 9 long 
term studies. Of the 23 short·term studies, 14 were placebo-controlled trials and 9 were 
active-controlled trials. The 9 active-controlled foreign studies will not be reviewed here. Of 
the 14 short·term placebo-controlled trials, 10 studies will be the primary focus of this review 
(8 USA studies; Table 2 and 2 foreign studies; Table 3). One foreign placebo-controlled trial 
(Study 84008) will not be reviewed here because it is a study of the enantiomers of remeron 
(ORG 4419 and ORG 4420); in all the other studies of the submission, ORG 3770 (the 
proposed marketing form of remeron) was used. Three short·term studies had too few patients 
to analyze (less than 15 per group) so these studies were not reviewed. 

The long·term studies will be discussed briefly. 

Tb a le 1. List o fT -vpes o f Ef ficacv s d' tu 1es 

Study Design # of USA Studies # of Foreign Studies 

Placebo and Active-Controlled 5 1 
Short-term 

Placebo-Controlled 3 5 
Short-term 

Active·Controlled 0 9 
Short-term 

Placebo and Active Controlled 4 0 
Long-term 

Placebo Controlled 2 0 
Long-term 

Active·Controlled 0 3 
Long-term 



I-
I 

Table 2 Remeron Short-term USA Studies 

INVESTIGATOR/ I OF PATIENTS DURATION OF 
STUDY LOCATION TREATMENT ARMS RANDOMIZED TREATMENT 

003·002 Claghorn/ Remeron 45 6wuks 
Texaa Placebo 45 

003·003 Feighner/ Remeron 45 6wuks 
California Placebo 45 

003·008 Ctlghorn/ Remeron 5 mg 30 e weeks 
fixed Dose Texas Remeron 15 mg 30 

Remeron 30 mg 30 
Remeron 60 mg 30 

Pf•c•bo 30 

003·020 Waka he Rem•ron 44 e weeks 
De11ain/ Amitriptyline 43 

Massachusetts Placebo 43 

003.021 Dominguez/ Remer on 50 6 weeks 
Florid• Amitriptyline 50 

Placebo 50 

003-022 Bremner/ Remeron 50 6 weeks 
W11hington Amitriptyline !iO 

Placebo 50 

003·023 H1likH/ Remeron 50 6wuks 
Minnesota Trazodone so 

Placebo so 
003·024 Smith/ Remeron 50 6 weeks 

Oregon Amitriptyline 50 
Placebo 50 

a e T bl 3 R ameron Sh ort-term F ore1 n s d" tu 1es 

INVESTIGATOR TREATMENT ARMS I OF PATIENTS DURATION OF 
STUDY /LOCATION FVALUATED TREATMENT 

84023 Multicenterf Remer on 60 6 weeks 
Finland Placebo ~7 

85027 Multtcenter I Remeron 64 5 weeks 
United Kingdom Placebo 66 

All results presented in this review were produced by this reviewer unless otherwise 
noted. Inconsistencies between the sponsor's results ar.;;i this reviewer's results are 
mentioned. For a complete report of the sponsor's efficacy results as well as tables of 
demographi.: anci baseline data, see Dr. Balian's medical review. Both Dr. Balian and I have 
presented tables of reasons for discontinuation. We have used different categories tor the 
reasons in summarizing the data. Dr. Balian combined patients reporting both lack of 
efficacy (LOE) and adverse event IADEI as reasons for discontinuation with patients 
reporting an adverse event as a reason for dropout while this reviewer combined those 
patients with the patients reponing lack of efficacy. For analysis purposes, this reviewer 
was interested in identifying all patients reponlng lack of efficacy If, a reason for dropout; 
the focus of this review being efficacy evaluation. Or. Balian'• primrary focus was safety so 
that ha was more interested in obtaining a reliable count of ADE'a. 



-

Demgn Feetme• of Short-term USA IQ031 Studies 

patient Pap11letlon• 

All patients in the 003 studies of this submission were outpatients who met DSM Ill 
criteria for Major Depressive Disorder (296.2 or 296.31. Males and females over 18 years 
old were eligible for these trials. According to the protocols for studies 003·002 and 003· 
003, females were required to be post-menl'.'pausal or surgically sterile; the entry criteria 
were broadened for the other studies to include patients of child-bearing potential using an 
acceptable form of birth control. 

After a 1 week placebo lead-in, to be eligible for randomization into the trial, patients 
needed to have an HAM·D 17 Total of 18 or greater and less than a 20% change from their 
screening HAM·D at baseline. 

Data used to produce graphics of percentage cf patients on study was obtained from 
Table 3 titled NuMDer and Percent of Patients Discontinuing Treatment by Reason and Week 
of each study report in Volumes 1 and 2 submitted 1 2/29/94 and from the database 
obtained from the sponsor. This reviewer's numbers do not match precisely those 
presented in Dr. Balian's tables of patient completion rates because his tables are equivalent 
to the sponsor's Table 2 of each study report where % were computed on the intent-to· 
treat population not on the randomized population; that is, patients dropping out during the 
first week of the study without an observation on drug were not included in the 
denominator by the sponsor (these patients were included in this reviewer's computations 
of % of patients on study). Also the :;ponsor treated patients with missing data as not on· 
study; this reviewer considered any patient who had not discontinued treatment as on-study 
regardless of their having or not having data at a particular week. 

Dase Ijtratjoo 

In alt the 003 titration (flexible dose) trials, remeron patients were titrated according 
to the scheme outlined in the table below. Note that a patient could be maintained on a 
dose of 1 O mg for the duration of the trial; that is, titration was not mandatory. 

Week on Study Max Dose Allowed 

1 10 mg 

2 20 mg 

3-6 35 mg 

Dosing data is summarized for all studies on page 48 of this review. 

Efflcacv Ver!ah!11 

Measures of efficacy u11ed in these trials were the Hamilton Scale for Depression 
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(HAM-DI. the Montgomery and Asberg Depression Scale (MADRS), the Clinical Global 
Impression scale (CGI severity and global improvement scores) and the Zung Self-rating 
Depression Scale. These scales were administered weekly. Total scores for both th'!! HAM-D 
21 and HAM-D 17 were analyzed by the sponsor but only the resu,~'..: for the HAM-D 21 are 
reviewed here. The HAM-0 21 total score is considered to be the primary efficacy variable 
by FDA 's Division of Neuropharmacological Drug Products. The sponsor's protocols did not 
name a specific primary efficacy variable; however, the protocols did state that the analysis 
of the HAM-D would be the "most detailed" implying its relative importance. The CGI 
scores, the first item of the HAM-D 21 (the Depressed Mood Item) and the MADRS are 
considered to be secondary efficacy variables. 

The HAM-D 21 consists of 1 1 items each measured on a scale of 0 to 4 10 = absent 
and 4 =severe) and 10 items each measured on a scale to 0 to 2 (0 =absent, 1 =mild, 
2 =severe). The scale for the depressed mood item is 0 to 4. The CGI severity of illness 
score is measured on a 7-point scale IO=not assessed, 1 =normal, 7=extremely ill). The 
CGI global improvement score also is measured on a 7-point scale (0 =not assessed, 1 =very 
much improved, 4 =no change, 7 =very much worse). The MADRS is a 10 item rating scale 
with each item scored from 0 to 6 where 6 is indicative of the most severely ill symptom. 

All variables were analyzed by the S!)Onsor using the Wilcoxon Rank Sum test and 
one way analysis of variance (those results ar11 included in Dr. Balian's review). Except 
whare noted all p-vah1es presented jn the tablas er• the results of Wilcoxon Rank Sum 
Iasts performed hV the reviewer. It was necessary to duplicate the sponsor's last­
observation-carried-forward (LOCFl analyses because the sponsor only imputed data for 
those patients who discontinued from the study nol for patients missing data. This error 
occurred due to the sponsor's misinterpretation of a document issued by FDA's Division of 
Neuropharmacological Drug Products. In addition, during the review process, this reviewer 
discovered 2 additional errors that precluded using the sponsor's LOCF results; 11 the 
sponsor included data off drug (after the 6-week treatment period) in their endpoint (Week 6 
LOCFJ analyses and 21 the sponsor carried forward baseline data for patiants with no data 
on drug. The results of LOCF analyses presented in this review, then, were all performed by 
this reviewer. All patients with at least one observation on drug were included in the 
analyses and values were carried forward to impute missing values regardless of the reason 
tor missing. 

4 



Studv noa.002 (Conducted 2/84 to 4/85) 

Study 003-002 is a 6-week placebo-controlled dose titration trial. After a 7 day 
placebo lead-in, 45 patients were randomized to each treatment arm (placebo or remeron). 
The average age of the patients was 39.5 yaars (range of 19 to 61). The number of patients 
of each gender was about the same in each treatment group and over 90% of the patients 
were Caucasian. Forty-four 1441% of the remeron patients and 56% of the placebo patients 
were diagnosed at baseline with recurrent major depression. Abt1ut 73% of the patients in 
each group reported frequent weeping (response of 3 on the Depressed Mood Item). 
Patients were recorded as mocierately 1-79%) or markedly (-21 %) ill at baseline. 

Patient Disposition 

Of the 45 patients randomized in each group, only 20 (44%! of ~Ile placebo patients 
and 29 (64%) of the remeron patients completed the study (Figure 1 ). Approximately % 's of 
the patients completed 4 weeks on study so the bulk of the dropouts occurred during 
Weeks 5 and 6. 

study 003·002 

10 
% of Patients on Study 

90 

80 

70 

60 

50 ' . --· I 

40 

30 --- Remeron 

20 -· Pl1c~bo 

10 

0 
0 1 2 3 4 5 6 

Weak on Study 

Rgure 1 

Randomized Week4 Completers ] 
Remeror'I 45 39 187%1 29 164'11.l 

Placebo 45 34178%1 20 144'11.I 
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The reasons for study discontinuation are summarized in Table 4. The predominant 
reason for discontinuation in both groups was lack of efficacy (LOE) with twice as many 
placebo patients dropping for this reason than remeron patients. About half of the LOE 
dropouts in both groups discontinued during Weeks 5 and 6. The 4 remeron dropouts who 
experienced drug-related ADE's discontinued during Weeks 2 and 3. 

Table 4. Study 003-002 
Reasons for Discontinuation 

REASON Remaron Placebo 

Lack of Efficacy 8118%1 20145%1 

Drug-related ADE 419%1 010%1 

Non-drug Related ADE 2 15%1 215%1 

Unknown 2 15%1 317%1 

Efficacy Results 

The mean HAM-0 21 results at each week for both observed cases (QC) and the last 
observation car.-ied forward ILOCF) are depicted in Figure 2 below. The mt.an change from 
baseline for the remeron group was statistically significantly greater than the change for the 
placebo group from Week 1 to Week 4 for both the LOCL: and OC analyses. 

Study 003-002 
Mean HAM-0 21 

20 

' 
15 •••• 
10 .. . . . ·• 14o0C 

5 
-- "°LOCF 

0 1 2 3 4 5 6 
Week on Study 

Figure 2 

p -va ues f rom c omoansons o f Ch ange f rom B r b W k ase ine 1v ee 

Week 1 2 3 4 5 6 

Rem vs PL.A 
oc .04 .001 .002 .007 .23 .30 
LOCF .05 .0006 .0003 .0007 .001 .0008 
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At Weeks 5 and 6, there is no significant difference between the treatment groups for 
the observed cases data while the LQCF results produced highly significant results in favor 
of remeron (Table 5). 

Tabla 6. Study 003-002 
anae rom same or . o a at ee • • an Ch f Ba I" f HAM D 21 T t I W k 4 5 d 6 

Ramaron Placebo P-valua 
Mean (SDI Mean (SDI 

Baseline 24.2 (3.51 n•44 24.7 (2.91 n•44 .21 

Weak 4 
oc -11.5 (8.21 n•36 ·5.8 (9.21 n•32 .007 
LOCF -10.6 (8.21 n•44 ~~.5 (8.51 n•44 .0007 

Weak 5 
oc -13.3 (8.5) n•33 ·10.1 (9.4) n•22 .23 
LOCF -11.8 (8.91 n•44 ·5.4 18.7) n•44 .001 

'.•,';,cl,:... f 

I oc -14.5 (8.81 n=26 -11.4 (10.2) n•l& 

I 
.30 

LOCF -11.7 (8.81 n•44 ·5.4 19.01 n•44 .0008 I 

The difference between the LQCF and QC rest:lts is clearly due to the large number 
of dropouts after Week 4. Figure 3 illustrates the results for patients who completed 4 
weeks on therapy compared to patients who completed the study. It is clear that the 
placebo patients who remain on study continue to improve while the placebo patients who 
discontinued treatment exhibited a minimal decrease in HAM·D during the first 4 weeks of 
the study. If we assume that the latter group of patients would not improve if continued on 
study, we see that dropping these 12 placebo patients from the analysis (QC analysis) 
biases against the drug. Note also from Figure 3 that remeron dropouts (patients who 
completed only 4 weeks on study) aro doing better than the placebo dropouts. (This was 
true for dropouts at each week.) 

Figure 3 

Study~ 

Moan HAM-0 21 
W..k 4 Coft1)11tera Veraua Week 6 Co"l>fetera 

25'-r-*'"~~~~~~.,.~~~---. 

2 

, 
1 

5 

0 

....... .._-:ti, 

, 2 3 4 6 
WMllonStudy 

.... --· 
- l'IAWlll 

·• ...... 
·• ""' .. 
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The results for the secondary efficacy variables (Table 61 are consistent with the 
results for the HAM-0 Total. The tre1tment dlfferene11 for both OC 1nd LOCF were 
lignlfle1nt from Week 1 to Week 4 (p < .0011 for all of the Hcondary varhlblH. Again the 
Weeks 5 and 6 OC results showed no statistically significant treatment difference while the 
Weeks 5 and 6 LOCF results were clearly significant (see Table 6 for Week 6 results). The 
effects of dropouts on the results, then, is evident for these variables as it was for the 
HAM·O 21 Total. 

Table 6. Study 003-002 
ee ICICV esu ts or econ arv n 1oomta W k 6 Eff' R I f S d E d . 

Aemeron Placebo P-value 
Mean ISOI Mean ISO! 

Sample Size 
Week 6 OC 44 44 
Week 6 LOCF 26 19 

• HAM·D ltem#1 
Baseline 2.9 10.5) 2.8 (0.51 .24 
Week 6 

oc ·1.911.21 ·1.4(1.11 .19 
LOCF -1.511.31 ·0.6(1.11 .002 

CG I-Severity 
Baseline 4.3 10.51 4.2 10.41 .20 
Week 6 

oc ·1.5 (1.21 -1.211.31 .43 
LOCF -1.211.2) -0.5 11.21 .004 

Global Improvement 
Week C 

oc 2. 1 I 1 .21 2.5 (1.3) .34 
LOCF 2.5 11.3) 3.3 (1.3) .002 

MAORS 
Baseline 27.9 (4.8) 29.8 (4.2) .04 
Week 6 

oc -15.0 (12.11 • , 3.0 ( 11.81 .49 
LOCF -12.8 (11.41 -6.9 (9.81 .007 

B•viewer'• Cgmmenta on St11dy 003.002 

The resOJlta from Week 1 to Week 4 for the primary efficacy variable (figure 21 and 
the secondary efficacy variables (OC and LOCFI lhowed a 1t1tlstically significant 
improvement in depressive symptoms for the remeron patients compared to the placebo 
patients. At Weeks 5 and 6, the OC reaulta show no difference between the treatment 
groups for any efficacy meaaure while t!\e LOCF results continue to significantly favor 
remeron. The difference between the OC end l OCf re1111t1 et Wpek1 5 end 6 c•n be 
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ascrjbed to the large number pf dropouts tallowing Week 4 !Figure 11 Patients jn both 
treatment groups primarilv dropped due to I OE which is c!earlv reflected in the small 
changes in HAM-D-21 observed tor these groups IFigwe 3) Patients who stay on study 
continue to improve in both treatment groups. Comparisons within these 2 cohorts 
(dropouts and completersl show that the remeron patients consistently exhibit a larger mean 
decrease on their HAM-0 21 Total score than the placebo patients. 

The positive LOCF results at every week coupled with the fact that the reme;on 
dropouts improved more than the placebo dropouts provide sufficient statistical evidence of 
remeron's effectiveness at decreasing the symptoms of depression when compared to 
placebo. 
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Stud:v 003.003 (Conducted 6/84 t!I 12/851 

Study 003-003 is a 6-week placebo-controlled dose-titration trial. After a one week 
placebo lead-in, 45 patients were rendomized to each treatment group. 

The mean age of the patients was 43 years (range of 19 to 651. The treatment 
groups were imbalanced as to gender; of the placebo patients, 33% were male while 53% 
of the remeron patients were male IP= .05). More than 96% of the patients were 
Caucasian. About •Ai of the patients h11d a baseline diagnosis of recurrent major depression. 
More than 85% of the patients in each :,iroup reported frequent weeping at baseline 13 on 
the 1-iAM·D Depressed Mood lteml. Sixty-one lt:i11% of the patients were considered 
moderately ill at baseline and 35% markedly ill (3 patients were recorded as mildly ill). 

Patient Diapolition 

The dropout rates in the 2 treatment groups were comparable (Figure 41. Almost 
80% of the patients in each group completed 4 weeks on study. By Week 6, 62% of the 
remeron patients and 58% of the placebo patients remained on study. 

Study 003-003 
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Figure 4 

Randomized Week4 Completer& 

Remeron 45 35 (78%1 28 162%1 

Placebo 45 35 (78%1 26 (58%1 

It is interesting to note that more patients in the remeron group dropped due to LOE 
tt->an in the placebo group (Table 7 on next page); about half of those remaron patients 
dilocontinued with less than 3 weeks on therapy. All the placebo LOE dropouts discontinued 
after more than 3 weeks on study. Five of the 9 remeron patients who dropped due to ADE 
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fboth drug and no·Jrug related) discontinued during Week 2. 

REASON 

Lack of Efficacy 

Drug-related ADE 

Non·dr1.g Related ADE 

Lost to Follow-up 

Patient Improvement 

Efficacy Results 

Table 7. Study 003·003 
Reasons for Disc.ontinuation 

Rameron 

7 (16%1 

5 (11 %1 

4 (9%1 

1 (2%1 

0 (0%1 

Placebo 

5 (11 %1 

2 (.+%! 

9 (20%1 

2 (4%! 

1 (2%1 

No statistically significant treatment difference was observed for any efficacy 
variable at any timepoint during the trial (Figure 5 and Table 8). 
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Study 003-003 
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P·velues from Como11i1ons of Chenae f rom Be1eline bv Week 

Week 1 2 3 4 5 

Remva PLA 
oc .15 .73 .32 .14 .91 
LOCF .15 .80 .59 .25 .60 
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Table 8. Study 003-003 
ee ICICV esu ts W k6Eff' R I 

Remeron Placebo P-value 
Mean ISDI Mean ISDI 

Sample Size 
Week 6 OC 45 45 
11'/eek 6 LOCF 27 24 

HAM·D ',"otal 
Baseline 25.4 (4.41 25.5 (4.11 .76 
Week 6 

oc ·14.0 (7.31 ·11.5 (8.31 .51 
LOCF -10.4 (8.71 -8.8 (8.11 .49 

HAM-0 1tem#1 
Baseline 2.9 (0.31 2.8 (0.41 .!i6 
Week G 

oc -1.3 (1.01 -1 .2 ( 1 . 1 l .71 
LOCF -1 .1 i 1 .OJ _, .0 (1.01 .55 

CG I-Severity 
Baseline 4.3 (0.51 4.3 (0.61 .95 
Week 6 

oc -1.4 (1.11 -1.3 (1.01 .75 
LOCF -1.1 (1.11 -1.0(1.01 .71 

Global lmvovement 
Week 6 

oc 2.3 (1.11 2.3 (1.21 .86 
LOCF 2.8 (1.31 2.7 (1.01 .84 

iv'A.DRS 
Baseline 28.5 (5.01 28.8 (4.21 .72 
Week 6 

oc -14.0 (8.9) -10.9 (9.9) .35 
LOCF -10.3 (9.91 -7.8 (9.31 .24 

Since a gender imbalance was observed between the treatment groups, this reviewer 
performed analyses adjusting for gender. The results of those analyses did not differ from 
what is presented in the table above. This reviewer also examined the relationship between 
baseline and , esponse and found no benefit of treatment related to severity of illness. 

Aeyiewer'a Comments an $t11dv 003.003 

The results of this study do not show that remeron is statistically significantly more 
effective for the treatment of depression than placebo. There appears to be no problems 
(ouch as, low dosing [see Dosing section of this review on page 48], excessive dropouts, 
etc.) which would suggest that the trial was incapable of showing a treatment difference 
due to the design or conduct of the trial. Due to the aoaence of an active control g1;,up, ona 
cannot ascertain whether the trial failed due to th• ineffectiveness of the drug or due to a 
large placebo response. From a statistical viewpoint, this trial is a negative trial. 



Study 003-020 (Conducted 8/86 to 4/901 

Study 003-020 is 6-week 3-armed trial conduct:;a b·,. two investigators; Dr. Dessian 
(8/86 to 4/881 and Dr. Walshe (4/88 to 4/901. Attar a 7-day placebo lead-in, 44 patients 
were randomized to remeron, 43 to amitriptyline and 43 to placebo. The mean age of the 
patients was 44 years (ranging from 20 to 851. In the remeron and amitriptyline groui:;s, 
54% of the patients were male; while, iri the placebo group, 38% of the patients Wtire 
male. More than 90% of thG patients were Caucasian. 

The groups were comparable at baseline. Approximately half the patients in each 
treatment groui: vvere diagnosed at baseline with recurrent major depression. About ¥.i's of 
the patients in each group reported frequent weeping at baseline (3 on the Depressed Mood 
Item:. The physician assessed about half of the patients as moderately ill at baseline in each 
treatment group. Twenty-four (241 % of the placebo patients compared to 5% of the 
remeron patients were rated as severely ill at baseline. 

Patient Disposition 

Study 003·020 

100 
% of Patients on Study 

90 

80 

70 

60 

50 

40 

30 --- REM 

20 -•- PLA 

10 -··AMI 
0 

0 1 2 3 4 5 6 
Week on Study 

Figure 6 

Randomized Week4 Completers 

Rer11eron 44 38 186%) 29 166%) 

Placebo 43 31 (72%) 25 (58%1 

Amitrio. 43 33177%) 26 (81 %) 

As can ue seen from Figure 6 above, the dropout rate was nearly constant for the 
duration of ti 'i trial, particularly for the control groups; about 4-6 patients dropped each 
week for a variety of reasons (Table 9 below). Two-thirds of the remeron patients 
completed the study while 58% of the placebo patients and 61 % of the amitriptyline 
patients completed. . 

The same number of patients in each group discontinued due to LOE with most of 
those occurring during Week 5. Only one remeron-treated patient dropped out of tha study 
due to an ADE, 3 additional remeron patients missed visits due to ADE's but remained on 
study. By contrast, 16% of the amitriptyline patients dropped due to ADE. Six patients (2 
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in each group) were lost-tu-followup during the first week of the study and one placebo 
retient never took drug. 

Table 9. Study 003-020 
Reasons for Discontinuation 

REASON Remeron Placebo Amitriptyline 

Lack of Efficacy 4 (9%1 4 (9%1 4 (9%1 

Drug-related ADE 1 (2%1 2 (5%1 7 (16%1 

Non-drug Related ADE 5 111 %) 6 (14%) 3 !7'lf I 

Lost to Follow-up 4 (9%) 3 (7%1 :< (5%) . 
Patient Improvement 1 (2%) 0 (0%1 1 (2%1 

Other 0 (0%) 3 (7%1 0 (0%1 

Efficacy Results 

":"ne results for the HAM-D 21 Total are shown in Figure 7 below. 

Study 003-020 
Mean HAM-0 21 
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figure 7 

P-va1uea from Comoarisona of Chanae from Baseline bv Week 
Week , 2 3 4 5 6 

Rem VI PLA 
oc .69 .07 .02 .01 .26 .007 
LOCF .69 .11 .09 .001 .06 .04 

Ami vs PLA 
oc .38 .003 .02 .004 .05 .002 
LOCF .38 .02 .04 .007 .02 .0009 
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Remeron significantly reduced the HAM·O 21 total compared to placebo at Weeks 3, 
4 and 6 (QC and LQCF). Amitri~tyline beat piacebo at every week from Week 2 to 6. 

Table 10. Study 003-020 
ani:ie rom aseme or . otal at ee s • and 6 Ch f B r f HAM D 21 T W k 4 5 

Remeron Placebo P-value Amitriptyline 
Mean !SDI Meen !SDI Rem vs Pia Mean (SDI 

Baseline 27.8 (5.1) n•40 29.5 (6.9) n•39 0.37 29.2 (6.5) n•40 

Week4 
oc -9.9 (6.4) n•2B -5.5 16.1) n•30 .01 -10.7 (7.51 n•32 
LOCF -9.5 (7.3) n•39 -4.3 16.0) n•39 .001 -9.1 (8.01 n•40 

Week 5 
oc ·10.8 (6.61 n•25 -8.7 (7.5) n•22 .26 -12.8 (8.8) n•26 
LOCF -9.5 (7.31 n•39 -6.3 17.7) n•39 .06 -10.5 (8.9) n•40 --

Week 6 
oc ·13.0 (9.0) n•23 -6.2 (6.5) n•24 .007 -14.4 (8 . .,, n•25 
LOCF ·10.6 (8.7) n•40' -4.8 (6.4) n•39 .004 -11.5 (9.1) n•40 

The lack of significance for Remeron over placebo at Week 5 QC is primarily due to 
the large placebo response. Four placebo patients had more than a 50% decrease in their 
HAM·D Total at Week 5 compared to Week 4; all these patients' Week 6 HAM-D's were 
approximately 50% greater than their Week 5 values and m 1 case larger than the Week 4 
value. Clearly then the Week 5 responses of these 4 placebo patients were not sustained • 

The results for the "Acondary variables over time were similar to what was observed 
for the primary efficacy variable; that is, the responses for remeron were generally positive 
at VI/eeks 3, 4 and 6 and, for amitriptyline, at Weeks 2 through 6. The exception was the 
results of th<. HAM-D Depressed Mood Item; those results were only significant at Week 6 
(QC and LOCFl for both drug groups compared to placebo. The results tor Week 6 only are 
presented !;1 the Table 11 on the following page. 

Due to the small p-values for the baseline comparisons (p < . 15) of the secondary 
variables, this reviewer performed baseline adjusted analyses. The results of these analyses 
were consistent with what is presented in the tables. 

' One patient had only Week 6 data ao that patient is lncludeci hent but not in the Week 4 or 5 
LOCF analyses. 
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Table 11. Study 003-020 
ee I Cacy esu ts or \IV k 6 Eff' R I f S econdarv Endooints 

Remer on Placebo P-value An::~riptyline 
Mean (SDI Mean (SDI Rem VS Pia Mean (SDI 

Sampla Siza 
Week 6 OC 23 24 25 
Week 6 LOCF 41 39 40 

HAM-0 ltem#1 
Baseline 2. 7 (0.6) 2.9 (0.71 .13 2.8 (0.51 
Week 6 

oc -1.3 (0.91 -0.7(0.7) .01 -1.5 (1.31 
LOCF -1.1 (0.91 -0.5 (0.71 .008 -1.2 (1.21 

CGl-Severity 
Baseline 4.5 (0.61 4.8 (0.81 .12 4.7 (0.81 
Week 6 

oc . 1.8 ( 1.31 -0.8 (0.91 .006 -2.2 (1.41 
LOCF -1.5 (1.31 -0.6 (0.91 .001 -1.7 (1.51 

Global Improvement 
Week 6 

oc .2.2 ( 1.01 2.5 (1.31 .001 2.1 (1. 11 
LOCF 2.5 (1.11 3.3 (0.91 .0001 2.5 (1.31 

MAORS 
Baseline 25.8 (5.71 ~8.8 (8.51 .14 27.8 (6.31 
Week 6 

oc -12.6 (9.61 -6.6 (7. 71 .05 -14.2 (11.11 
LOCF -9.4(10.11 -4.5 (7 .21 .03 -11.6 (10.81 

Reviewer's Comments oo Stud~· 003-020 

The results of this study ofter statistical evidence of the efficacy of remeron ior the 
treatment of depression compared to placebo. Week 6 OC and Lt.CF comparisons of 
remeron to placebo were statis1;ically significant for all efficacy measure::;. Also, compurisons 
over time show significant tre11tment effects as early as Week 3. 
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Stud¥ 003.021 (Conducted 6/8C to 9/881 

Study 003·021 is a 6-week study of 3 treatment groups; remeron, placebo and 
amitriptyline. A total of 50 patients were randomized to each treatment group. 

The mean of age of the patients was 46 years (ages ranged from 18 to 76). Patients 
were predominantly female (56%) and Caucasian 188%). 

About Ya the patients in each treatment group were diagnosed at baseline with 
recurrent major depression. A little lau than half of the patients reported frequent weeping 
at baseline (3 on the Depressed Mood Item). The majority of the patients ( > 80%1 in each 
group were rated as moderately ill at baseline. 

Patient Disposition 

The percantage of patients on study by weak for each treatment group is depicted in 
Figure 8 below. 

Study 003-021 
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Figure 8 

Randomized Week4 Completer• 

Remer on 50 4, 182%) 28 152%) 

Placebo 50 37 174%1 23 (48%1 

Amitrip. 50 38 (711%1 32 (84%) 
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At Week 4, more than '% 's of the patients (82% in the remeron gmup) were still on 
study (Figure 8). At the completion of the study, only about half the patif.lnts remained; 
52% of the remeron patients, 46% of the placebo patients and 64% of the amitriptyline 
patients. Most of the dropouts in the remeron and placebo groups occurred during the 5th 
week of the study; 10 rameron patients and 11 placebo patients discontinued at Week 5 
due to lack of efficacy (Table 1 2 ) . 

It is interesting to note frum Table 12 that the same number of patients (26%) in the 
remeron group and the placebo group dropped due to lack of efficacy while no patients in 
the amitriptyline group dropped for this reason. 

The 4 remeron patients who discontinued due to drug-related ADE dropped during 
the first 3 weeks of the study. Amitriptyline ADE dropouts occurred at a steady rate through 
Weeks 2 to 5. 

Table 12. Study 003-021 
Reasons for Discontinuation 

REASON Remeron Placebo Amitript~·line 

Lack of Efficacy 13 (26%1 13 {26%\ 0 {0%\ 

Drug-related ADE 4 (8%1 1 (2%) 6 (12%) 

Non-drug Related ADE 5 {10%) 8 (16%1 3 (6%) 

Lost to Follow-up 2 (4%1 3 (6%\ 6 (12%1 
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Efficacy Results 

Both the LOCF !l:l'l OC results for the HAM-0 21 for Baseline and Weeks 1 through 6 
are illustrated in Figure 9 below. 
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Figure 9 

P-values for Com arisons of Change f rom Baseline B v Week 

Week 1 2 3 4 5 

Rem vs PLA 
oc .007 .03 .89 .17 .50 
LOCF .007 .02 .12 .02 .04 

Ami vs PLA 
oc .002 .0009 .09 .02 .30 
LOCF .002 .002 .01 .006 .004 

RomOC 

PlaOC 

AmiOC 

RemLOCF 

PtaLOCF 

AmiLOCF 

6 

.Of' 
.22 

.93 

.02 

From the figure and table above, it is clear that there are inconsistencies among the 
remeron-placebo comparisons. Focussing first on the last-observation-carried-forward results 
(the solid lines of Figure 9), amitriptyline beats placebo at every week while remeron beats 
placebo at 4 of the 6 weeks (Weeks 1, 2, 4 and 51. It is particularly disconcerting to see 
that the Week 6 LOCF results are not positive for remeron. Also, note during the last 3 
weeks on study, the remeron LOCF means suggest that remeron patients are worsening 
(Table 13 on the following page). 

The QC results show no significant treatment difference for patients who remain on 
study fl>r 3 weeka or longer. At Week 6 QC, the results favor placebo over remeron. 

' Results favor placebo. 
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Table 13. Study 003-021 
Cl ianae rom ase ine or . otal at t B r f HAM 0 21 T w eeks 4, 5 and 6 

Ramaron Placebo P-value Amitriptyline 
Mean ISOl Mean ISO) Rem vs Pia Mean ISOI 

Baseline 24.2 (3.71 n .,45 24.4 (4.11 n•48 0.37 25.0 (4.3) n=48 

Week 4 
oc ·12.1 (7.1) n•39 -9.3 17.71 n•32 .17 -13.8 15.81 n•37 
LOCF ·12.417.1) n=44 -8.6 (7.9) n•48 .02 ·12.8 (6.1) n•48 

Week 5 
oc ·14.4 (6.01 n=26 -12.9 (8.21 n=23 .50 ·15.0 17.21 n=31 
LOCF • 12.1 (7 .41 n•44 ·8.5 (8.5) n •48 .04 -13.3 (7.2) n=48 

Week 6 
oc ·13.8 (5.91 n =22 -17.4 (5.3) n=21 .GI' -17.1 (5.61 n .. 27 
LOCF -11.7(7.61 n=45' ·9.5 (8.9) n=48 .22 ·13.£ (7.21 n,.49 

If we focus now on the patients who completed the study, we see that the remeron 
completers appear to be worsening during the last 2 weeks cf the study while the control 
groups continue to show improvement (Figure 10). 
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Figure 10 

Study 003-021 
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' One patient had only Week 6 data IO that .,-tlant 11 included here but not in tha Week 4 or 5 
LOCF anal·yses. 

z Reaultl favor placebo. 
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The table below shows the number 1%1 of completers who showed improvement 
between Week 4 and Week 6 (improvement is defined as a decrease in the HAM-0 21 
Totall. It is clear from this data that more patients on placebo and amitriptyline improved 
than patients on remeron. So the lack of significance at Week 6 for both LOCF and QC 
appears to be due to both worsening in the remercn group and improvement in the placebo 
group. 

Week 6 Completers Who Improved Between Week 4 end Week 6 

Remeron Placebo AmitriptVline 

% Patients Improved 36% 57% 70% 

The improvement for placebo completers is particularly striking (this improvement 
was observed for all the secondary variables 11 well which can be seen in Table 14 on the 
following page). Figure 11 illustrates the course of change in HAM-0 21 for 3 sets of 
completers; it can be seen that the Week 6 placebo completers show appreciable 
improvement from Week 1 to the completion of the study. 

s a..iv 003-021 
W.1nHAMO 21 
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To see if patients reaped some benefit of treatment over time, this reviewer 
performed 2 repeated measures analyses; one including data from weeks 1 ·4 and one 
including data from weeks 1 ·6 (note that the former analysis includes about 80% of the 
patientsl. There is no sugtiestion that remeron offers any overall benefit over placebo for 
patients who remain on study et !east 4 weeks. 

P.velue 1 from r.~oeeted Me11ures A I "' .. e. 0 f HAM D 21 Total . 
WHkll REM YI Pl.A AMITva Pl.A --1-4 .29 .002 
1·6 .55 .32 
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Table 15 below is designed to compare the results for the rameron-placabo 
comparisons to the amitriptyline-placebo comparisons. Evan in the presence of a large 
placebo response, amitriptyline shows more significant antidepressant effects than remeron. 

Table 15. Study 003·021 
os1tive 1cacv esu ts ( + •o< .051 Bv Week P . Eff R I 

Weak 1 2 3 4 5 6 

HAM·D 21 Tot.i 
Rem va Pia 
oc + + 
LOCF + + + + 

Ami VS Pia 
oc + + + 
LOCF + + + + + + 

HAM-D#~ 

Rem vs Pia 
oc 
LOCF + 

Ami vs Pia 
oc + + + + 
LOCF + + + + + + 

CGI Severity 
Rem vs Pia 
oc 
LOCF + + 

Ami vs Pia 
oc + + 
LOCF + + + + + 

MA DRS 
Rem vs Pia 
oc .. 
LOCF + 

Ami VI Pia 
oc + + 
LOCF + + + + + 

Bevi•war's Comment on Stud¥ 003-021 

The baseline values for Study 003-021 suggest that the population in this study was 
less sick than patients in the other studies, nevertheless, the magnitudes of the remeron 
responses are consistent with respon11es seen in general in this submission. The placebo 
response !particularly for completersl was larger than expected. Overtime the remeron 9roup 
rarely is significantly different from placebo (Table 161 and in fact, at Week 6 OC placebo 
beats remeron (Table 14). On the other hand, the LOCF ruulta for amitriptyline C'Jnsiatently 
show a significant antidepressant effect over placebo. 

This reviewer considers this study to be a negative study for the reasons described in 
the preceding paragraph !negative efficacy reaulta 1nd positive resulta for the active control 
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group). In addition, the large dropout rate (the highest of all the studies) and the large 
number of LOE dropou'.s in the remeron group suggest further that this study provides no 
evidence of efficacy for remeron. 



Study ooa.022 (Conducted 10/86 to 10/89) 

Study 003·022 is a 6-week single center trial. After a one week placebo lead-in, a 
total of 1 50 patients were randomized to 3 treatment groups (50 in each groupl; remeron, 
placebo and amitriptyline. The treatment groups were balanced at baseline with respect to 
demographics and disease state. The average age of patients was about 37 years (range of 
18 to 931. In the amitriptyline group and the remeron group, about 72% of the patienti; 
were female; while in the placebo group, 59% were female. Most of the patients were 
Caucasian (97%). About 60% of the patients had a baselir1e diagnosis of recurrent 
depression. In each treatment group, more than half of the patients reported frequent 
weeping on the first item of the HAM·D (score of 3); the rest of the patients were evenly 
split between category 2 locc3sional weepinEil and category 4 (extreme symptoms). 
According to the CGI severity score, 13% were moderately ill at baseline; 62% were 
markedly ill; 21 % were severely ill and 3% were among the most eKtremely ill. 

Patient Dispositior. 

The retention rate for Study 003·022 was high with about 80% of the patients 
completing the study !Figure 1 3). 
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. 
Randomized Week4 Completers 

Remeron 50 47 (94%1 41 (82%1 

Placebo 50 48 (92%) 38 (78%) 

Amitrip. 50 45 190%) 40 (80%1 
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As can ba saen from Table 16 below, the major reasons for discontinuation from 
study were lack of efficacy (particularly in the placebo group) and drug-related ADE. All of 
the placebo LOE dropouts except one discontinued during the last 2 weeks of the study. 

Table 16. Study 003-022 
Reasons for Discontinuation ·---·-REASON Remeron Pl11cebo Am> r' ;; •yline 

Lack of Efficacy 3 (6%1 9 ('.13%1 4 (8%1 

Drug-related ADE 1 (6%1 0 (0%1 4 (8%1 

Non-drug Related ADE 2 (4%1 2 (4%1 2 (4%) 

Lost to Follow-up 1 (2%1 0 (0%1 0 (0%1 

Patient Improvement 0 (0%1 1 (2%1 0 (0%) 

Efficacy Results 
The HAM·D 21 Total re.1ults over time are depicted below in Figure 14 and Week 6 

results are presented in Table 17 on the following page. 

Study 003-022 
Mean Ham-D 21 Total 

35~~~~~~~~~~~~~~--. 

30 

25 

2 . . ·• .. ·• .. : .... •• 

5 

01-,~-,---.---,~.....-~--,r-' 
0 , 2 4 5 6 

Week on Study 

Figu;:i 14 
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·• Pt10C 

... Am<OC 
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- AtrilOCf 

P·val11es for Com ari1on1 of Chance from Baseline B, Week 

Week , 2 3 4 5 

Rem v1 PLA' 
oc ,07 .007 .16 .08 .03 
LOCF .CJ7 .009 . , 1 .10 .03 

Ami vi PlA 
QC .02 .0002 .0001 .005 .0004 
LOCF .1)2 .0005 .0003 .008 .002 

6 

.003 

.003 

.005 

.005 

'The treatment groupa were different at bueUne 10 thill rftlewer performed analyses of ~'8rllnce 
adjuatinA for banUne. 
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The efficacy results show significant improvement in the remeron group compared to 
the ,1acebo group on all efficacy measures. Significant differences were observed as early 
as the first week on study for most of the variables. 

Table 17. Study 003-022 
Week 6 Efficacv Results for Seconder v Endooints 

Remer on Placebo P·velue Amitriptyline 
Mean !SDI Mean (SDI Rem vs Pie Mean !SDI 

Sample Size 
Week 6 OC 37 36 40 
Week 6 LOCF 49 50 50 

HAM·D 21 Tatel 
Baseline 33.0 (4.61 31.2 (4.61 .06 32.0 (4.71 
Weak 6 

oc ·19.4 19.91 -11.0 (9.21 .003° -16.817.71 
LOCF -16.1 (10.71 -9.0 (9.0l .003° -14.1 (8.91 

HAM·D ltam#1 
Baseline 3.0 (0.61 2.9 (0. 71 .16 2.8 (0.61 
Week 6 

oc ·2.0 (1.21 ·1.3 ('1.21 .04° ·1.6 (1.01 
LOCF -1.7 (1.21 -1.0(1.21 o~· . " -1.4(1.01 

CGl-Severity 
Baseline 5.1 (0.71 5.1 (0.71 .55 5.2 (0.61 
Weak 6 

oc -2.2 (1.51 -1.1 (1.31 .002 -1.8 11.~I 
LOCF -1.8 (1.61 -0.8 (1.31 .00~ _, .5 11.3) 

Global Improvement 
Week 6 

oc 2.0 (1.31 ?.. 9 ( 1.51 .002 2.210.91 
LOCF 2.3 11 ~I 1.3 (1.61 .002 2.4 11.1 l --MAD RS 

Baseline 37.7 (5.01 36.8 (4.8) .35 36.8 (5.31 
Week 6 

OC -22.6 ( 12.81 -13.4111.81 .005 ·19.4110.41 
LOCF -18.7 (13.6) -11.0 (11.51 009 -16.2 (11.5) 

•Results of anol)'sis of covariance with baseline ar. the covariate. 

Revjewer' 1 Comment• go $t11d¥ Q03-022 

It appears that the patient population of Study 003-022 is more severely ill than the 
patients included in the other 003 rtudies based on the baselin11 values of the HAM-0 21 
Total, the CGI severity score and the MADRS. Henceforth the maonitude of the responses 
seen in each treatment group were larger than what was seen in the other rrtudies. Positive 
results in favor of remeron were observed consistently across the vlsitg and acron all 
efficacy measures. In addition, remeron was significantly superior to placebo for most 
variables at the first week on study. The results from this study clearly show statiatically 
that remeron is more effective than placebo for the treatment of depression. 
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Su1dv 003.023 (Conducted 1 /87 to 2/901 

Study 003-023 is a 6 week trial which differs in 2 ways from the othar 003 studias 
in this submission; 11 entry criteria specified that patients be ayer 55 years (the sponsor 
defined this age group as elderly) and 21 the active control was trazodone (maximum dose 
allowed of 280 mg). 

Fifty 1501 patients were randomized to each treatment group (remeron, placebo and 
trazodone). The mean age of the patients in this study was 62 (range of 55 to 81 ). Most of 
the patients were between the ages of 55 and 65; only 30% of the remeron patients, 26% 
of the placebo patients and 19% of the trazodone patients were 65 or older. llt is worth 
noting that the FDA guidelines define elderly as 65 years or older.) All but 2 patients were 
Caucasian. In both control groups, about 60% of the patients were female while in tha 
remeron group 43% were female. 

At study entry, 33% of the remeron patients were diagnosed with recurrent 
depression; while, in the control groups, about half of the patients had this diagnosis. About 
%'s of the patients in each group were described as moderately ill at baseline and reported 
frequent weeping (a score of 31 on the depressed mood item. 

Patient Djspnsjtjoo 

From Figure 15, it can be seen that the patient dropout rates in the 3 groups are 
similar. More than 70% of the patients were able to complete the trial. 

Study 003-023 

1 
% of Patients on Study 
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Figure 15 

Randomized WHk4 Complatars 

Remeron &O 42 (84"1 39 (78"1 
Placebo 50 40180"1 38172"1 
Trazodona 50 38178"1 34.188"1 

The reasons for dropout follow a pattern usually seen for antidaprqqnts; the major 
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reason for dropout in the remeron group is drug related ADE (12%1 and the major reason for 
dropout in the placebo group is lack of efficacy (14%1 (Table 181. Four of the 7 placebo LOE 
dropouts ·'liscontinued before completing 3 weeks on therapy. Most of the drug related 
ADE's in the remeron group occurred during the 3rd week on therapy. 

Tabla 18. Study 003-023 
Reasons for Discontinuation 

REASON Ramaron Placebo Trazodona 

Lack of Efficacy 2 14%1 7 114%1 6 112%1 

Drug-related ADE 6 112%1 1 12%1 5 110%1 

Non-drug Related ADE 010%) 5110%) 316%) 

Lost to Follow-up 214%1 1 12%1 0 (0%1 

Other 1 (2%1 0 (0%1 2 (4%1 

Effic•cv Re11dta 

The HAM·D 21 Total results are presented below in Figure 16 and in Table 
19. 

Study 003-023 
Mean Ham-0 21 Total 

25- -· RomOC 

20 -· PloOC 

15 -· Trace 

...... RomLOCF 
to -- PloLOCF 

5 ....._ Tr•LOCF 

0 
0 t 2 3 4 5 6 

Waek 

Figure 16 

F0 veluea for Com ari1on1 of Chenoa from Baseline B WHk 
Week t 2 3 4 5 6 

Rem VIPlA 
oc , 15 .007 .08 .007 .33 .05 
LOCF .15 .005 .004 .002 .14 .02 

Traz VI PLA 
oc .62 .07 .li8 .49 .99 .&7 
LOCF .52 .13 .49 .43 ,ge .44 I 

'Adjustments for age and baaeline did not appreciably change the HAM-0 21 reaults. 
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Table 19. Study 003-023 
ea ICaCV esu ts or econ arv n 1noints W k 6 Eff R I f S d E d 

Remeron Placebo P·value Trazodone 
Mean (50) Mean (50) Rem vs Pia Mean (SO) 

Sample Size 
Week 6 OC 37 34 32 
Week 6 LOCF 49 49 48 

HAM-0 21 Total 
Baseline 24.6 (4.0l 23.5 (3.1 l .28 24.6 (3.61 I 
Week 6 
oc ·11.1 (6.51 -7.6 (7.11 .05 ·8.8 16.BI 
LOCF ·9.9 16.41 ·6.6 17.31 .02 -7.8 17.11 

HAM·O ltem#1 
Baseline 2.6 (0.61 2.7 10.51 .28 2.6 10.61 
Week 6 

oc ·1.2 (1.11 ·1.0 (1.21 .35 -0.9 11.3) 
LOCF ·1.0 11.21 -0.8 I 1.1 l .48 -0.B (1.3) 

CG I-Severity 
Baseline 3.7 (0.61 3.9 10.41 .12 4.0 (0.61 
Week 6 

oc -1.0 (1.31 -0.8 ( 1.21 .52 -C.8 11.1 l 
LOCF ·0.8 11.31 ·0.6 ( 1.21 .36 ·0.7 (1.11 

Global Improvement 
Week 6 

oc 2.5 (1 .2) 2.7 (1.2) .44 2.9(1.21 
LOCF 2.7 (1.2) 3.0 11 .2) .17 3.1 11.2) 

MADRS 
Baseline 25.3 16.41 23.9 (5.61 .26 26.1 16.01 
Week 6 

oc -10 3 (8.6) ·6.8 19.71 .14 ·10.1 (8.6) 
LOCF ·8.8 (9.01 ·5.0 19.81 .02 -8.1 (8.4) 

The HAM·D 21 Total results suggest some benefit for remeron patients over the 
placebo patients (Figure 16), however, the results for the secondary variables clearly do not 
provide supportive evidence for the efficacy of remeron (Table 19). No positive treatment 
effects were seen at any timepoint (LOCF or OC) for the HAM·D #1, CGI severity score or 
the global improvement score. For the MADRS score, only the LOCF results were positive at 
Weeks 2, 3 and 6. 

In addition to analyzing the HAM·D 21 Total, the sponsor analyzed the HAM·D 17 
Total and 4 factors of the HAM·D (Factors I, Ill, V and VII. The HAM·D 17 Total results 
paralleled those seen for the HAM·D 21 Total; the baseline value in each group was about 
22 and the endpoint change from baseline for the remeron group was 9.2 compared to a 
change of 6 for the placebo group. For Factors I (anxiety and somatizationl and V 
(retardation), the sponsor found no treatment differencu. For Factors Ill (cognitive 
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disturbance) and VI (sle,•p disturbance), the mean change for remeron was significantly 
different from placebo a\ Olndpoint. However for Fal~Or Ill, the treatment groups were 
different at baseline and i · appears to this reviewer th.'lt an analysis ndjusting for baseline 
would show no difference between the groups on this factor for any of the 6 weeks on drug 
or at endpoint. 

Rey!e1 '/Ar'• Comment• on Sti:dv 003.023 

The sponsor claims th11 · the lack of efficacy seen in this trial may be due to 2 
baseline differe11ces: 11 higher proportion of patients with chronic depression (disease 
duration > 1 year) in the remero:1 yroup than in the placebo group (84% vs 65%, p = .031 
and 21 higher cognitive disturbance score in the remeron group than in the placebo group at 
baseline (0.9 vs O. 7, p,. .021 suggesting (according to the sponsor) more early dementia in 
the remeron group. This reviewer doles not believe there is sufficient evidence showing that 
these differences affected outcome and the sponsor offered no analyses to support their 
stataments, (for example, an analysis of outcome variables adjusting for duration of disease 
would have been useful). In light of tile fact that the groups did not look different on any 
other measures at baseline, it seems unlikely to this reviewer that the difference in duration 
of disease would have an appreciable effect on outcome. 

The difference at baseline on the cognitive disturbance score was short-lived since 
by Week 1 the groups ware not different (mean scores for both groups were 0.7). Also 
significant differences in change from baseline seen at each week would disappear with an 
analysis adjusting for baseline. 

The sponsor's rationale for why trazodone failed to show an effect is that the dose 
was too low (some studies have shown a dose of 300·400 mg is needed); this appears to 
be a plausible reason since only in of the trazodonr. oatients recaived the maximum dose of 
280 mg and the mean overall dose was 151 mg. 

The HAM·D 21 Total '.'Ind MADRS results deserve more detailed inspection. It would 
be useful to see which items on these scales are changing in order to be ab:e to understand 
which symptoms of depre:isior. remeron is treating in this population of patients over 55 
years. 

This reviewer concludes that this study was a negative study since it failed to show 
significant treatment effects on most variables. The lack of a properly dosed active control 
further clouds the interpretation of this trial as merely a failed study. 
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Study 003-024 (Conducted 11 /86 to 7 /88) 

Study 003-024 is a single center 6·week trial with 3 treatment arms; remeron, 
placebo and amitriptyline. After a 7 day placebo lead-in, patients were randomized to each 
treatment (50 in each group). The mean age of all patients was 42 years (range of 19 to 
75). The mean age for the remeron groJp was larger than the placebo mean (44 years vs 40 
years, p = .071. About half the patients in the active treatment groups were female while in 
the placebo group, 67% were female Ip= .2}. 97% of the patients were Caucasian. 

The treatment groups were comparable at baseline with regard to severity of disease. 
About % 's of the patients were diagnosed at baseline with recurrent depression. Most 
patients (68%) reported frequent weeping on the Depressed Mood Item (score of 31 . About 
58% of the patients were recorded as moderately ill at baseline and 36% were reported as 
markedly ill. 

Patient Disposition 

In each treatment group, 50 patients were randomized to treatment. About 
90% of the patients completed 4 weeks on study (Figure 171. Most of the dropouts 
occurred during Week 5. Only 64% of the remeron patients and 54% of the placebo 
patients completed the study. 

Study003-024 

100 
% of Patients on Study 
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Week on Study 

Agure 17 

Randomized w .. k4 Completera 

Remeron 50 45 190%1 32 (84%) 

Placebo 50 43 (86'llil 27 (54'lli) 

Amitrintvline 50 45 190%) 38 (72'llil 

The major reason for dropout in both the remeron and placebo group was lack of 
efficacy (Table 20 on following page); 8 of the 10 LOE remeron dropouts and ':a of the 16 

32 



LOE placebo dropouts occurred during Week 5. About twice as many amitriptyline patients 
as remeron patients dropped due to drug-related ADE (14% vs 8%1. Discontinuations due to 
ADE's occurred at every week except Week 4. 

Table 20. Study 003-024 
Reasons for Discontinuation 

REASON Remeron Placebo Am;triptyline 

Lack of Efficacy 10 (20%) 16 132%) 418%) 

Drug-related ADE 418%1 010%1 1114%1 

Non-drug Related ADE 1 12%) 3 (6%1 1 12%1 

Lost to Follow-up 3 16%1 3 16%) 1 (2%) 

Other 010%) 1 12%1 1 12%) 

Efficacv Rasulta 

The HAM-0 21 Total results are summarized in Figure 18 below. Significant 
treatment effects were observed at Weeks 2, 4, 5 and 6 LOCF and Week 2 and 4 OC. The 
Week 6 QC results are borderline significant (p"" .06). 

Study003·024 
Mean HAM-0 21 

30 

25 _.,. RemOC 

20 .. ;. PlaOC 
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Week on Study 

Rgure 18 

P-Yalues tor Com ari1ons of Channa from Baaeline B v Week 
Week 1 2 3 4 & 8 
Rem YI PLA 
oc ,07 .02 .14 .01 .32 .06 
LOCF .07 .02 .08 .004 .OS .01 

Ami YI PLA 
oc .oooa .001 .007 .002 .30 .03 
LOCF .oooa .001 .007 .002 .01 .0009 
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Table 21. Study 003-024 
anae rom ase1ne or . otal at 88 I • an Ch f B r f HAM D 21 T w k45 d6 

Remeron Placebo P-value' Amitriptyline 
Mean (SDI Mean (SDI Rem vs Pia Mean (SDI 

Baseline 27.5 (3.81 n=50 27.7 (4.41 n .. 48 .89 27.6 (4.31 n -=49 

Weak4 
oc ·13.1 (8.51 n=45 -8.4 (8.51 n•43 .01 ·14.2 (7.51 n•44 
LOCF -12.6 (8.31 n=50 -7.6 (8.51 n•48 .004 ·13.0 (8.61 n-=49 

Week 5 
oc -15.3 (6.01 n=36 -13.0 (9.21 n"' 29 .32 (.241 ·15.5 (6.31 n • 39 
LOCF -12.3 (7.91 n=50 -8.8 (9.91 n •48 .05 ·13.6 18.01 n.,49 

Weak 6 
oc -15.7 (6.71 n=30 -11.1 (9.91 n = 27 .06 {.051 ·16.0 (8.01 n=35 
LOCF ·12.1 (8.41 n=50 -7.7 (9.71 n=48 .01 -13.9 19.01 n=49 

Focussing on the OC results for the last 3 weeks of the study (Table 211. we see an 
appreciable jump in the placebo response at Week 5. Figure 19 below illustrates that the 
placebo response returns to the Week 4 level at Week 6 for the placebo completers. The 
results of a repeated measures analysis comparing the completers was statistically 
significant (p = .02) suggesting overall benefit due to remeron. Figure 19 also illustrates that 
the patients completing only 4 weeks of therapy appear to improve (slightly more on 
remeron than placebo) and then worsen (recall that the primary reason for dropout for these 
patients was lack of efficacy). 

Figure 19 

Study oo:Ml24 
MHnHAM-021 

Week 4 Co~loto11 Versus Week 6 Co1T1>1o11111 
30'~~~~~~~~~~~~-
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n•l4 

. '':•· .......... . . . .•. . 
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-- IUWkl ·B IUWk4 

'A p-value in r,iarointheles ia basad on an 1pproxim1te t stltiatic assuming unequ1I ·v1rl1nc11. This 
statistic was cornpirted when 1 1t1tiatie1I test r1ve1led thlt the null hypotheai1 of equ1I varlancea was 
rejected. 
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The efficacy re:'.l•Jlts for the secondary variables favor remeron over placebo but not 
strongly (Table 221. It can be seen for the HAM·D #1 and the CGl·saverity score that 
adjusting for baseline yielded non-significant results. The result over time for these variables 
show bar1efit from treatment from Week 3. 

Table 22. Study 003-024 
ee 1cacv esu ts or econ arv n IDOints W k 6 Eff R I f S d E d 

Remeron Placebo P-valua1 Amitriptyline 
Mean (SDI Mean (SDI Rem vs Pia Mean ISDI 

Sample Size 
Week 6 OC 30 27 35 
Week 6 LOCF 50 48 49 

HAM·D ltem#l 
Baseline 2.8 (0.5) 2.7 (0.5) .13 2.7 (0.61 
Week 6 

oc ·1.4 (1.0) -0.9 (1.2) .08 (.161 -1.5 ( 1. 1 l 
LOCF -1.1 (1.1) -0.6 (1.2) .02 (.07) -1.3 (1.1) 

CG I-Severity 
Baseline 4.4 (0.51 4.3 (0.6) .12 4.5 (0.61 
Week 6 

oc -1.9 11 .3) -1.2 11 .6) .05 1.25) ·2.0 11 .4) 
LOCF ·1.4 (1.3) -0.8 (1.51 .01 1.07) -1.7 (1.3) 

Global Improvement 
Week 6 

oc 1.9 (0.91 2.7 (1.41 .02 1.811.0l 
LOCF 2.3 (1.2) 3.2 (1.3) .001 2. 1 ( 1.3) 

MAD RS 
8assi;ne 28.7 (4.61 27.7 (5.11 .23 27.9 (5.11 
Week 6 

oc -15.9 (8.51 -9.1 ( 11.8) .03 ·16.8 (8.11 
LOCF -12.4 (9.31 -6.2 (10.9) .002 -15.0 (9.0) 

Reyjewer'• Comments on St••dv 003-024 

Both the LOCF and OC results for the HAM·D 21 Total showed aignificant treatment 
effects in spite of the large number of remeron and placebo LOE dropouts (Tabla 21 and 
Figure 181. The secondary variables provided supponive a11idance Df efficacy. This reviewer 
considers this study to be a positi11e study illustrating the benefit of remeron over placebo 
for the treatment of depression. 

'A p·valua in paranthases is the result of analysis of covariance adjusting for baaeline. It should 
be noted that tuts for equality of veriancaa revealed no significant differences between treatment groups. 
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Studv 003.ooa fi•ed Do• (Conducted 6/eS to 11/90) 

Study 003-008 is e 6-week fixed-dose placebo-controlled single center study. 
Patients were randomized to one of 5 treatment groups; placebo, 5, 15, 30 and 60 mg/day. 

The dosing scheme is shown below. Note that all remeron patients were scheduled 
to reach their fixed doae no later than the beginning of the third week on treatment. 

Titration s h c eme b D v ose G rou pan dD av on s d tu IV 

DAY 5 mg 15 mg 30 mg 60 mg 

1-2 5 mg 5 mg 5 mg 5 mg 
3-4 10 mg 10 mg 10 mg 
5-7 

! 
15 mg 20 mg 20 mg 

8-10 
l 

30 mg 30 mg 
11-14 I 1 45 mg 
15-42 60 mg 

The 5 treatment groups were comparable with regard to age, gender and race; 66% 
of the patients were female, 87% were Caucasian and the average age was 40 years (range 
of 19-70). In addition, the groups were comparable at baseline regarding disease severity 
according to the HAM-D #1 and the CGI Severity score; about 87% of the patients reported 
frequent weeping (score of 3 on the Depressed Mood Item) and 72% were recorded as 
moderately ill. The groups varied in the percentage of patients presenting with recurrent 
depression as shown in the table below. 

% f p . 0 at1ents o· 1agnose d . "R Wit .. ecurreiit D e PieSSIOO at B r ase ine 

Placebo 5 mg 15 mg 30 mg 60 mg 

% of Patients 54% 72% 40% 64% 77% 
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Patient Dltp011itlon 

A total of 150 were entered into this study; 30 in each treatment group. More 
patients completed in the placebo group (60%1 than in each of the treatment groups 
(s50%1(Figure 201. The dropout rate in the highest dose group (60 mg I was very high 
(77%1. 

Study 003-008 
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Figure 20 

Randomized Week4 Completers 

Plecebt' 30 23 177%) 18 160%) 

Remeron 5 mg 30 20 167%) 15 150%) 

Remeron 1 5 mg 30 22 173%) 15 150%1 

Remeron 30 mg 30 19 163%1 12 140%1 

Remeron 60 ma 30 14 147%1 7123%1 
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The maior reasons for dropouts in the remeron groups were LOE and ADE (drug ancl 
non-drug refatedl (Table 231. It is interesting to note that there were more LOE dropouts in 
the tw.!IOw dose groups 15 and 15 mgl than in the placebo group. As might be expected, 
the major reaso., for dropout in the 60 mg group was ADE (half the randomized patients). 
Most of the AOl: dropouts occurred during Weeks 2 and 3 (recall that patients reached their 
maximum dose by the end of Week 21. LOE dropouts occurred steadily throughout the trial. 

Table 23 Study 003-008 
Reasons for Discontinuation 

REASON Placebo 5mg 15mg 30mg 60mg 

Lack of Efficacy 6120%1 9 13051.1 8 127%1 5 117%1 4 (13%1 

Drug-related AOE 113%1 4 113%1 4 (13%1 7 (23%1 9 (30%1 

Non·drug Reiated ADE 3 fHl'il.l 2 17%1 3 110%1 5 117%1 6120%1 

Lost to Follow-up 217%1 010%) 010%1 010%1 3 (10%1 

Other 010%1 010%1 0 (0%1 , (3%) 1 {3%1 

Etfic•cy Aesttlt• 

The sponsor's pairwise comparisons of each dose to placebo revealed no significant 
treatment diffeiences on the HAM-0 21 Total ILOCF and QC). The LOCF results are depicted 
below in Figure 21. Minimal differences in favor of remeron Ip< .101 were noted after one 
week on study but no significant differences were observed for the remaining 5 weeks of 
the trial (p > .2. most p-values were greater than .5). 

Study 003-008 
Mean Ham·D 21 LOCF 
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A plot of the completer d1t1 suggests that patients who complete tho study in the 
remeron 60 mg group benefit from treatment. However, since only 7 patient• completed the 
study on 80 mg, the sample size is too small to discern a statistically significant difference 
from placebo. 

Study003-008 
Mein H1m·D 21 • Completers Only 
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The table below p~esents the mean changes at Week 6 for all the efficacy variables. 
As for the HAM-0 21 Total, no dose of remeron was significantly different from placebo for 
any seconciary variables. 

Table 24. Study 003-008 
Efficacy Results 
M Ch ean an es 

PLA REM 6 REM 16 REM 30 REM 60 

HAM·D 21 Total 
Baseline 26.8 25.0 26.0 25.5 25.3 
Week 6 

oc ·11.4 -10.5 ·13.2 ·11.9 -16.6 
LOCF -9.6 ·6.8 ·7.6 -6.8 -8.1 . 

HAM-0 Item #1 
Baseline 2.9 2.8 3.0 2.9 2.9 
Week 6 

oc -1.2 ·0.9 ·1.3 -1.3 -1.6 
LOCF -0.9 ·0.6 ·0.8 ·0.6 -0.7 

CGl·Severity 
Baseline 4.3 4.2 4.3 4.3 4.2 
Week6 

oc ·1.5 ·1.3 ·1. 7 ·1.7 -2. 1 
LOCF · 1 . 1 ·0.8 ·0.8 ·0.8 -0.9 

Global Improvement 
Week 6 

oc 2.2 2.3 1.8 1.9 1.4 
LOCF 2.6 3.0 2.8 a.o 2.7 

MAD RS 
Baseline 27.6 27.0 28.2 27.3 27.9 
Week 6 

oc -10.4 -9.9 ·13.5 ·10.5 -13.8 
LOCF -8.3 ·6.2 -7.2 ·6.2 ·7.3 

To determine if there is a relationship between dose and response (excluding 
placebo) this reviewer performed a Jonckheere-Terpstra test on the Week 6 data (LOCF and 
OCl and found no significant trends (p> .15). 

Aayjewer's Comment1 QD St11dy OQ3=D08 

Analyses performed by the sponsor (pairwise comparisons) and by this reviewer 
(dose response tests) revealed no statistically significant treatment effects. This study was 
marred by large dropout rates in the remeron groups (250%); a total of 150 patients were 
randomized and only 67 patients completed 6 weeks. About 1 /5 of the patients 
discontinued due to lack of efficacy (see Table 191; this may be due to the fact that this 
was a fixed dose study and 10 patients/investigators dissatisfied with their response did not 
have the option to increase the dose. 

In conclusion, the results of this study do not provide evidence for the efficacy of 
remeron for the treatment of depression. 
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Forefgn St11di1a 84023 end 86027 

Common D••ign F19fure1 of St••di•• 14023 •nd 85027 

S<udies 84023 and 86027 were both multicenter studies. Patients with a primary 
diagnosis of major depressive episode (predominantly endogenous depression based the 
Newcastle Endogenous/Reactive Depression Rating Scale screening at bas1:11inel were 
randomized to ;•meron or placebo after a 1-week placebo washo:.it. To be eligible for 
randomization, patients needed a score of 18 or greater on the HAM-D 21 Total and less 
than a 25% drop on the HAM-0 21 aher the washout period. 

The efficacy variables in both trials were; HAM-0 21 Total, MADRS, Brief 
Psychiatric Rating Scale IBPRSI and the Global Assessment Score (GAS). The GAS i~ 
measured on a scale of 1 to 100 where 1 =severe dysfunction and 100 =no symptoms, 
superior function. Results for all varial:l"ls except the BPRS will be summarized here. In 
addition, FDA requested that the sponsor analyze the HAM·D Depressed Mood Item (item 
#1 ). 

Study 84023 

Study 84023 is the only controlled study m the NOA submission of hospitalized 
patients. A total of 117 inpatients were randomized to placebo or remeron at 8 centers in 
Finland. During this 6-week trial, patients could be titrated to the maximum doses shown in 
the table below. 

Week on Study Max Dose Allowed 

1 15 mg 

2 25 mg 

3 35 mg 

4-6 50mg 

There were slightly more females in the remeron group than the placebo group (58% 
vs 49%). The average age of all the patients was 46 years (range of 16 to 83). (lnformatio.1 
about race was not presented in the submission.) 

·;ha groups were comparable at baseline on measures of severity of illness (also the 
values were consistent with what was observed in the studies of outpatients). About %'s of 
the patients reported frequent weeping at baseline (HAM-0 #1, score of 3). 



Patient Dispoaltlon' 

A total of 117 patients were randomized to treatment (60 to remeron and 57 to 
placebo); 3 patients never received any treatment. Six of the 8 centers recruited 7 to 14 
patients in each treatment groujJ; 1 center recruited only 6 patients and a second center 
only 3 patients. 

From the figure below, we see that most of the dropouts occurred during weeks 3 
and 4. 62% of the remeron and 54% of the placebo patients were able to complete the 
study. 
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Figure 23 

Randomized Week4 Completers 

Remeron 60 40 (67%1 37 (62%1 

Placebo 57 40 (70%) 31 (54%) 

The primary reason for dropout in both groups was lack of efficacy (see Table 25 on 
the following page) with 20% of the remeron patients and 28% of the placebo patients 
dropping for this reason . Non-compliance was high in both groups however the patient 
listings suggests that some of these patients were non-compliant due to lack of efficacy. 
!The number of non-compliant patients seems high given this study was conducted in 
hospital.) 

' The data on patient disposition comes from 3 10U1Ce1; the 1ponsora first end aecond 1ubml11ion1 
and the database. None of these sou."'Cel agreed preciaely. Patient liatin;s from the 1ubml11ion ware uHd 
along with the database to interpret the aummary data presented by the sponsor end to obtain en ac:c:urate 
count for this review. 



Table 25. Study 84023 
Reasons for Discontinuation 

REASC\N Remeron Ptecebo 
Lack of Efficacy 12 120%1 16 128%1 
ADE 1 12%1 010%) 

Non-drug Related Reason 2 13%1 5 19%) 

Patient Improvement 2 13%1 010%) 

Non-complian:e 417%1 5 19%1 
Suicide 2 13%) 010%1 

fffic•C¥ Re11alts 

The efficacy results are summarized below for Week 6. The HAM·D was 
administered at baseline and at the time of dropout or at the end of the trial; the MADRS at 
Weexs 2. 4 and 6 and the GAS weekly 

Table 26. Study 84023 
ee 1cacv esu ts W k 6 Eff' R I 

Remeron Placebo P-value 
Mean ISDI N Mean ISDI N Rem vs Pia 

HAM-D 21 Total 
Baseline 25.6 14.31 45 1 26.0 14.61 45 .55 
Week 6 
oc ·14.2 17.81 35 -11.918.61 33 .25 
LQCF -10.9 19.71 44 ·9.0 19.2) 45 .38 

HAM-0 ltem#1 
Baseline 2.9 (0.71 44 2.8 10.71 45 .38 
Week 6 

QC -1.4 11.01 35 ·1.111.21 33 .32 
LQCF -1.0 11.31 44 ·0.811.11 45 .53 

GAS 
Baseline 41.3 18.9) 59 40.8 18.1) 52 .77 
Week 6 

QC + 22.0 113.91 37 +19.3113.2) 30 .39 
LQCF +16.1 114.51 59 + 13.4 115.31 52 .40 

MADRS 
Baseline 32.4 (6.41 54 33.0 15.9) 52 .70 
Week6 

QC -16.6112.31 35 -15.3 112.7) 32 .90 
LOCF -13.1112.0l 54 ·9.6 113.41 52 .17 

1 The summary tables presented In the aponaor'• original 1ubmi11ion show thllt 59 remoJron 
patientl and 55 placebo patients hlld bH1li1111 data for the HAM-0 however not all this data WH lncludad 
in the database provided to thia reviewer. 



These results show no statistically significant treatment effects. The sponsor also 
analyzed the factors of the HAM-0 and found no significant treatment effects for any of the 
factors. 

To see if the data collected over time suggested any benefit for the remeron patients 
over the placebo patients, this reviewer performed a repeated measures analysis of the 
MADRS • The results were negative (p >. 70), however it should be pointed out that the 
am!lysis includes only about half the patients /only patients with non-missing data). The 
graph of the observed case data and the LOCF data shown below suggests also only a 
minimal treatment effect exists particularly when one adjusts for the small baseline 
difference. 

Beyjewer'a Comments on Stud¥ 84023 

The results of this study do not suggest any benefit from remeron treatment in a 
populatior. of hospitalize~ patients. The most disconcerting results of this study were the 
number of suicides (2 iri the remeron group) and the high number of discontinuations in the 
remeron group due to lack of efficacy (Table 251. 



Studv 85027 

Study 85027 is a 5-week dose-titration placebo-controlled study conducted in 
England at 3 centers. The protocol allowed for the inclusion of inpatients but from the study 
reports it appears that only outpatients were recruited. 

During this 5-week trial, patients could be titrated to the maximum doses shown in 
the table below. Dosing was BID; when equal dosing was not possible, the higher dose was 
given in the evening. 

Week on Study Max Dose Allowed 

1 20mg 

2 30mg 

3 40mg 

4·5 60ma 

About lh's of the patients were female. The average age was about 41 years (range 
of 18 to 64). (No information regarding race was provided.) 

Patient Disposition 

A total of 1 30 patients were randomized to treatment; 64 to remeron and 66 to 
placebo. The completion rates were high in this 5-week study with about 78% of the 
patients completing in each group. 
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Randomized Week4 Cl)lllpleten 

Remeron 84 50178"1 50 178"1 
Plecebo 88 51 177"1 61 177"1 



The major reason tor discontinuation in both groups was lack of efficacv; most of 
those occurred during the second and third week on study. Four of the 5 ADE's observed in 
the remeron group occurred during Week 2. 

Tabla 27, Study 85027 
Reasons for Discontinuation 

REASON Ramer on Placebo 

lack of Efficacv 619%1 8 (12%1 

ADE 518%1 112%1 
Non·drug Related Reason 2 13%1 1 12%1 
Patient Improvement 1 12%1 213%1 

Non-compliance 1 12%1 416%1 

Efficacy Results 

The HAM-0 and th" MADRS were assessed at Weeks 2, 4 and 5. According to the 
protocol the MAORS was considered the primarv outcome measure. The GAS was 
administered weeklv. The results at Week 4 show a significant treatment effect whereas the 
Week 5 results are not significant !Figure 26). Since no patients dropped out during Week 4, 
the results show that the placebo patients improved while no change was seen for the 
remeron patients. A repeated measures analysis of Weeks 2. 4 and 5 revealed a significant 
treatment effect (p = .031. 
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The efficacy results for the HAM·D #1, the GAS and the MADRS at Week 5 favor 
remeron; the GAS results are borderline significant (Table 281. 

Table 28. Study 85027 
eek icacv W 5 Eff R eaults 

Remeron Placebo P·value 
Mean (SDI N Mean ISDl N Rem vs Pia 

HAM-0 21 Totel 
Baseline 26.4 (3.7) 64 26.2 (5.0l 61 .57 
Week 5 
oc ·14.718.4) 51 -11 .8 (8.31 48 .10 
LOCF ·13.418.6) 64 ·10.9 (8.9) 61 .19 

HAM·D ltem#1 
Baseline 2.3 (0.5) 64 2.2 (0.6) 61 .15 
Week 5 

oc ·1.3 (1.0l 51 ·0.8 (0.9) 48 .01 
LOCF ·1.2 (0.9) 64 ·0.8 (0.9) 61 .03 

GAS 
Baseline 50.1 (6.9) 64 5J.9 (7.21 66 .45 
Week 5 

oc + 13.8 I 16.81 51 +17.5 (15.7) 48 .07 
LOCF + 20.9 (17.3) 64 +15.2 (15.7) 66 .06 

MADRS 
Baseline 29.4 (5.6) 64 28.4 (6.2) 61 .23 
Week 5 

oc ·17.5 (10.0l 51 -12.5 (9.5) 48 .02 
LOCF ·15.7110.1) 64 ·11.6 (9.6) 61 .04 

Aeyjewer's Comments on St11dy 85027 

The baseline values for this study suggest a less sick population than what was 
observed in the other studies. 

The results for both the HAM·D 21 and the GAS were close to significance whilo' the 
HAM·D depressed mood item and MADRS results both stiowed significant treatment effects 
at Week 5 (LOCF and OCI. 

The results from this study are supportive but weak due to the lack of efficacy on 
the HAM·D 21 Total at Week 5. Also, as in many of the studies of this submission, the 
major reason for dropout in the remeron group was lack of efficacy. 
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Doling 

The table below summarizes the dosing data for the flexible dose studies in this 
submission. With the exception of patients in Studies 003-022 and 003-023, more than 
2/3's of the patients did not take the maximum dose allowed. Of the 003 studies where a 
maximum dose of 35 mg was allowed, Study 003-022 used the highest doses. This may be 
related to the fact that the patients in this study appeared to be more severely ill at entry 
according to their baseline efficacy values compared to patients in many of the othar 
studies. 

T able 9. osma ata or ex1ble 20' D fFI' D s ose. tudies 

Study Overall Mean Dose Mean of Modal % of Patients Taking Max 
(mg/day) Dose (mg/day) Dose Allowed 1 

REM PLA REM PLA REM PLA 

003-002 16.6 20.5 18.8 20.0 18% 57% 

003-003 19.9 '.;2.0 20.3 22.5 29% 38% . 
003·020 14.4 16.5 18.2 20.5 17% 38% 

003-021 17.0 17.5 21.1 22.5 24% 19% 

003·022 22.0 24.5 26.0 30.0 67% 84% 

003·023 20.1 20.5 24.5 25.0 51% 49% 

003-024 16.0 19.5 18.0 23.0 22% 50% 

84023 24.2 NA NA NA 14%2 16% 

85027 36.0 NA NA NA 50%3 53% 

In four studies, the active control drug was amitriptyline. The maximum dose allowed 
of amitriptyline was 240 r~g per day. In Study 003-022, 38% of the amitriptyline patients 
were titrated to the maximum dose while iil the other studies less than 15% did so. The 
overall mean dose of amitriptyline in Studies 003-020 and 003-021 was 93 mg; in 003-022, 
133 mg and in 003-024, 108 mg. 

' These romber1 generally matched tha percentages of patients taking the maximum do1e as the 
final doH. For the 003 1tudies, the maximum do1e allowed was 36 mg/day, for Study 84023, the 
maximum dose •~owed was 50 mg/day and for Study 85027, the maximum dose allowed wa1 60 mg/dsy. 

a 42'11> of the remeron patients had a maximum dose of 35 mg or greater. 

3 97'11> of tha remaron patients had a maximum dou of 30 mg or greater: 81 'Iii had a mall of 40 
mg or greater. 



I MQ Term Enenlian Jriela 

Six of the studies conducted by the sponsor had long-term double-blind extensions. 
These studies are summarized in Teu!e 30 below. (Note that all the information presented in 
this section of the review is from the sponsor's study report. The date for these studies was 
not requested by this reviewer.) 

For Studies 003-004 end 003-005, patients were continued on the same 
medication at the same dosing level that they had received during the short-term segment of 
the study. The patient numbers for Studies 003-oo4 and 003·005 ara too smell (about 
10% of the patients randomized in the short-term segments of the studies continued into 
long-term treatment) to provide sufficient evidence of long-term efficacy. 

T able 30 Lonn term Extension s tudies 

Short-tarm Long·term Length of I of Patient& HAM-0 17 Total Mean of Modll 
Study Extension Extension Blaeline ST Endpoint LT Endpoint Dose' 

003-002 003·004 7Weeks 8 Remeron REM 21.9 5.3 6.2 16.3 mg 
2 Placebo PLA 24.0 3.0 3.0 

003-003 003·005 7Weeks 10 Remeron REM 23.0 7.3 7.4 24mg 
4 Placebo PLA 20.8 5.0 5.5 

003·020 003·025 20Weeks 33 Remeron The sponsor pooled the 4 studies and No data on 
+ 24 week 18 Amitrip. summarized data for switchers and ""••· dosing was 
extensions 11 Placebo switchers separately, provided in t• 

40 Remeron 
study repott. 

003-021 003-026 20 Weeka ~O~·SWIICt:jEBS 
+ 24 week 47 Amitrip. REM In"' 721 24.5 7.4 4.8 
extensions 19 Placebo PLA (n•54l 23.5 8.9 9.5 

003-022 003·027 20Weeks 74 Remeron AMI ln•82l 24.1 7.7 7.5 

+ 24 week 40 Amitrip. SWITCHERS 
extensions 17 Placebo 

PLA/REM in•74l 24.2 22.8 11.9 
003-024 003·028 20Weeka 54 Remeron AMllREM tn•49l 26.0 18.2 10.0 

+ 24week 40 Amitrip. REM/AMI (na.·571 24.1 18.9 16.0 
extensions 10 Placebo 

Patients in the long-term segments of the 4 003·02x studies were assigned 
treatment acco1ding to the discretion of the investigator, so patients could remain on their 
randomized treatment or be switched to a different active treatment group (remeron or 
amitriptylinel. Therefore, the treatment groups in the long-term extension are not 
randomized groups precluding the uae of statistical teats to make comparisons. Deecrlptive 
st•tittlcs suggest continued Improvement la IHll with long-term uae of remeron for dlla 
ulectecl group of patients (Table 30) 

'Computed from data for U. lhart and long-tenn 11gments comblnecl. 



Table 31 below presents the number of patients on study for the 4 studies pooled 
together. About half the patients completed the first 20-week extension. The major 
reasons for patient discontinuation among the non-switchers and the patients switching to 
remeron were patient improvement 11'\d non-drug related re11ons. The major reason for 
discontinuation in the patients who tiwitched from remeron to amitriptyline was drug-related 
ADE. Very few patients in any group dropped due to leek of efficacy. 

Table 31. P11tient Disnositlor. in Studies 003-025 003-028. 003-027 and 003-0ie Combined 
Non-Switchers Switchers 

REM PLA AMI PLA/REM AMI/REM REM/AMI 

Nl%1 et Start of 721100%1 541100%} 821100%1 74 (100%1 49 (100%1 57 1100%1 
Extension 

Week 20 46164%1 30156%1 49 (80%1 43 158%1 23 147%1 24142%1 

Week44 18 125%) 519%1 15 118%1 17 123%1 8 (16%1 4 (7%1 

Week68 8 111 %1 316%1 12115%1 11115%1 5 17%1 214%1 

Week92 213%1 1 (2%1 212%1 314%1 1 12%1 1 12%! 

Week 116 0 0 1 11%1 1 11 %1 1 12%1 0 

10 



l11mmer.y end Concl11alnn1 

The focus of this review hes been 10 studies submitted by the sponsor. These 1 o 
studies consist of 7 USA titration studies (003 studies 002, 003, 020, 021, 022, 023 and 
0241, 1 USA fixed·dose study (003·0081 (these 8 ere listed in Teble 21 end 2 foreign studies 
(listed in Table 31. To summarize the results for this NOA, this reviewer hes combined the 
data from the 7 titration studies. The designs for theae 7 studies were very similar; they 
were 1111 6 week placebo-controlled single-center studies where the maximum dose allowed 
was 35 mg. Four of the 7 studies hed a third treetmant group; amitriptyline in 3 and 
trezodone in 1. The patient populations were similar in theae trials with the exception of 
003·023 where patients needed to be 55 or older. (Analyses done by this reviewer indicated 
thet the responses of older patients were consistent with the responses of younger patients 
so Study 003·023 wes included in the pooled dataset.I Studies 003·008, 84023 end 84027 
are not included in the summery thet follows but are included in the final summary table. 
These studies were reviewed in detail but ere excluded here because their designs differ 
considerably from the 003 titration studies (for details see the review of each study) and, 
also, none of these 3 trials were positive trials for remeron. 

patient Populetinn 

A total of 833 patients were enrolled in the 7 003 titration trials; 323 patients were 
randomized to remeron, 323 to placebo and 187 to amitriptyline (see Table 2 for numbers of 
patients in each trial). There were slightly more females (56%1 then males enrolled in these 
trials. Almost all (95%1 of the patients were Caucasian. The mean age of the patients was 
45 years (range of 18 to 931 with about helf the patients between the eges of 35 and 56. 

The mean baseline efficacy values (Table 32 below) were comparable across the 
treatment groups. (Note that the emitriptyline means appear to be slightly higher but in the 
3 studies with amitriptyline as an active control the means were comparable to the other 
group:..! 

Table 32. Mean Baseline Values for Efficacy Variables 
All 003 Studies Combined 

Remer on Placebo Amitriptylina 
IN• 3231 IN•323l IN• 1B7l 

Baseline HAM-D 21 26.7 (5.1) 26.6 (5.,, 2B.415.6) 

Baseline HAM·D ltern 11 2.7 10.61 2.7 10.61 2.7 (0.61 

Baseline CGI Severity Score 4.3 10.6) 4.4 (0.71 4.7 (0.7) 

&,•line MADRS 29., 18.8) 29.518.8) 30.718.9) 

At baseline about 80% of the p8tienta reported frequent weeping on the Depreaaed 
Mood Item of the HAM·D (1core of 31; enother 30" reported oocuionel weeping (acore of 
21 whilti only about 6% reported extreme IYft'PtOml of •ldnea (•core of 41. Moat of the 
:'1t1ont1 were diagnosed u moderately IU at balline (about 80"1, 30'lla mllkedly 1U and e" 
u ... erely ill. 

It 



Efficac:y Reapon ... at W•k e 

The mean results for the HAM·D 21 Total It Week e COC and LOCFI for each of the 
003 studies are summarized in the graphs and table below. 

The re1ult1 for 2 of the atudlea (003 and 0211 clearly do not favor remeron over 
placebo 10 this reviewer conridered both of these atudlea to be negative atudie1 (note that 
amitriptyline beats placebo at Week 6 LOCF In Study 021 I. The placebO re1pon1e i1 large in 
both studies, however these responH1 are consistent with the level of re1pon1e obHrved in 
some of the positive studies (for example, the placebO response for Study 003 is 
comparable to the response In Study 002 for OC and Study 022 for LOCFI. 

W..OHAM-D21 fotalC ...... -- MoallAM·D21 TolllC ... hmlllatilll W .... 60C 
AIOOJSUI• Yt'"*6 UlCF 

0 AI003lulillo 
0 ·2 .: 

"' "' .... • .e • • ·• • • ·• • ·10 • • • • • • • • • • • ·12 • • • • • .. 1 •. • • -t • • 6 • • ., •. I -t • 6 • . , . 
. • . 

~ '" ' 2• 3 20• 21 22• 23 24' 2· 3 20• 21 22• 23 24' 
Study 

S\uUv 

I~ .... ~IU_._,, flture 28 
~27 

WHk 8 HAM·D 21 Total Reautu by Study 
P·valuea for Comn11iaona of Chin"• from 8Htline 

Study 002 003 020 021 022 023 02• 
REM VI PLA 
oc .30 .& ' .007 .06' .003 .D& .081 

LOCF .0008 .•9 .a. .22 .003 .02 .01 

AMI YI Pt.A 
oc NA NA .002 .13 .00& NA .03 
LOCF .OOOt .02 .00& .0008 

1 Re1ult1 faVOt IUcebo. 

1 An analpla ICcounting tor uneCIUll vlrianc:ea vl•lcled a """8lul of .O&. 



For 4 of th• 7 1tudiu (020, 022, 023 end 0241, remeron wa• 1tati1tic1lly 
aignificantly different from placebo at WHk 8 for both the LOCF 1nd OC datent1. Thi1 
reviewer con1idered Studill 020, 022 Ind 024 to be po11tive 1tudle1. Study 023 1howed 
some po1itive re1ult1 on the HAM-0 21 •nd thl MAORS but not on the HAM-0 #1, the CGI 
•verity acore or the Global so this reviewer conlideted tha re1Ulta to be negative. 

In Study 002, the LOCF r .. ulte were ltatlatlcel:y lignlficant while the OC re1ult1 
were not. Thi• revie~·er conlidered thi1 to be a politlve ltUdy bec1uH thl LOCF re1ult1 
were positive 1t every week and thl m1jor reason for the nonlignlficlnt OC results we1 the 
large number of pl1c1bo dropouts at Week Ii and e due to LOE , ... thl review of thi1 study 
on p1ge1 5 to 9 for mor1 det•il•I. 

So the st1ti1tic•I evidence 1ugge1t1 that 4 studies 1re positive studies ind 3 1te 
neg1tive. In 1ddition, recall th1t the don-responu study 1003-0081 and the 2 foreign 
studies failed to provide definitive evidence of etticecy for remeron over pl1cebo. 

Efficacy Responna Over Time 

The full 6 weeks of effic1cy r111ult1 for some of the studies 1ugge1t th1t p1tients 
respond early to remeron. In 2 1tudie1 1002 ind 0221, a 1ignific1nt tre1tment group effect 
on both the HAM·D 21 Total 1nd the HAM-0 Oepreued Mood Item w11 observed at Week 1 
and sustained for the duration of the trial. To ex1mine this iuue, thia reviewer identified 
protocol-defined responders (patient• with a 50% or greater drop on the HAM-0 211 at each 
week in the seven 003 studies combined !Figure 29 belowl. Patients with no data were 
counted as non-responders so the denomin1tor w11the11me at each v1eek. IA graph of 
just the 4 studies with amitriptyline 11 a control w11 nearly id11ntic1l \O the one below.I 
There is no suggestion that renteron patient• respond f11ter thin amitriptyline patients. Al10 
note that the treatment difference It Week 1 i11m1ll (leu than 5'1&). At Week 2, there 1re 
1pproxim1tely twice as many remeron responder• 11 pl1cebo respondera; this difference 
dwindles over the last 4 weeks. 
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The graphs below depict the me1n for the HAM-0 21 Tot1I Ind for the HAM-D 
DepresHd Mood Item over th• duration of the trial1. Moat of the effect occura during the 
first 3 week1 of the ltUdY (1 drop of about 10 on the HAM-0 Total). LOE dropout1 in the 
pl1c1bo group typic1lly occurred during WHk IS In theee tri1l1 lelding to ths differences 
between the OC 1rid LOCF responHs It We:!:I 5 Ind 8 for the placebo p1ti1nts ob11erved in 
molt of the 11tud:as end resulting in smlll usullly nonaignlfic1nt treatment differencu at the 
last 2 w1ekl of the 1tudy. 
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In addition to iooking et the HAM·D 21 Total and the first item of the HAM·O. the 
sponsor analyzed 4 factors of the HAM·D; Fector I lenxl1ty/1amlltlutlonl, Factor Ill 
(cognitive dlaturbance), Factor IV (reterdlltlon/depreMlonl end Factor V (lleep dit~turbancel. 
The results summarized below for each study show that few differences on Factor IV were 
observed while significant treatment effects were consistently seen on Factor V. 

Results for 4 Factors of the HAM·D 

Factor I Factor Ill Factor IV Factor V 

003·002 + + +• 

003·003 • 
003·020 +• + +• 

003·021 • 
003-022 + + +• 

003-023 + +• 

003-024 +• + + +• 

.. =significant treatment effect at endpoint tWeek 6 LOCFl 
• =Factor which revealed the most significant differences over the 6 weeks of the trial. 
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Drapouta 

The dropout rates were high !more than 40%1 in all but 2 (003-022 ~nd 003-0231 of 
the 003 studies. Most of the dropouts occurred during Week 5; all studies had more than 
70% of the patients still on study at Week 4. In 6 of the 7 studies, the primary reaeon for 
dropout In the remeron group w .. lack of etflcacy. The percentage of patients dropping due 
to lack of efficacy in the remaron and placebo groups is shown below for each study. Note 
that in 3 studies, the percentage of LOE remeron dropouts is greater or equal to the 
placebo LOE dropouts. 

Percentage of Patients Dropping Due to Lack of Efficacy 
003Studies 

50 

40 

30 

20 

10 

0 
2 3 20 21 22 23 24 

Study 

Figure 32 

Ill 

• REM 

CJ Pl.A 



From the table below, it can be nen that the magnitude of the remeron response is 
larger than the placebo response for each group of patients; dropouts and completers. 

It is interesting to note that only 38% of the remeron LOE dropouts were titrated to 
the maximum dose of 35 mg which is comparable to the percentage of remeron completers 
titrated to the peak dose. 

Table 33. HAM·D 21 Tot1I by P1tient DilJ)OSitlon 
All 003 Studies Combined 

Remeron Placebo 
MHn ISDI Mean ISDI 

Lack of Efficacy Dropout 
N (%)' 47115%) 80125%1 
Baseline HAM·D 21 24.913.9) 28.3 15.21 
Week 6LOCF -2.7 (4.4) -1.715.8) 
N 1%12 at Max Dose Allowed 18138%) NA 

Adverse Event Dropout 
N (%) 43 (13%) 38 112%) 
Baseline HAM·D 21 26.4 14.41 25.8 15.11 
Week 6 LOCF -6.9 17.5) -3.6 18.01 
N (%) at Max Dose Allowed 1 (2%1 NA 

Other Reason Dropout 
N 1%1 15 15%1 16 15%) 
Baseline HAM·D 21 25.7 (4.9) 27.B (5.61 
Week 61.0CF -13.116.1) -8.3 16.5) 
N 1%1 at Max Dose Allowed 2 113%) NA 

Completer 
N (%) 21B (68%) 189 159%1 
Baseline HAM-0 21 27.2 15:4) 28.8 15.1 I 
Week 6 LOCF -14.7 18.01 -10.618.8) 
N 1%1 at Max Dose Allowed 87140%) NA 

1 Percentlge of p1tianu in the trutment group dropped for thil niuon. 

a Perclntlge of P1tienta dropping for 1hla reuon who took the mulmum dole. 
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Amitriptyline 
MHn ISDI 

15 18%) 
28.813.71 
-4.8 (4.6) 

1 17%1 

31 117%1 
27.4 (6.51 
-5.6 (7.71 
3 (10%) 

714%1 
25.9 (3.21 
-14.3 (5.1) 

010%) 

134 172%1 
28. 7 15.6) 
-16.1 17.4) 
25 119%1 



De•criptive Stetllflc• by Sybgrp11p 

The results by gender and age ( < 85 vs 2651 show consistent responses within each 
treatment group and suggest no statistical interaction between these subgroups and 
outcome (Table 34). 

The results by severity of illness score at baseline show that response is correlated 
with baseline even within the placebo group (note the sample sizes in the mildly i:i group are 
small thereby producing unreliable estimatesl • 

Table 34. HAM·D 21 Total by Subgroup 
All 003 Studies Combined 

Remer on Placebo Amitriptyline 

Females 
N 1%1 166(51%1 198(61%) 106 (57%) 
Baseline HAM-D 21 27.2 (5.11 26.8 (5.51 29.4 (5.7) 
Week 6 LOCF ·12.5 (8.6) -7.1 (B.41 ·13.4 (8.51 

Males 
N 1%1 157 (49%1 125 (39%1 81 (43%1 
Baseline HAM-D 21 26.2 (5.01 26.2 (4.5) 27.1 (5.11 
Week 6 LOCF ·11 .2 (8.81 ·8. 1 (8.81 • 13.4 (8.61 

<65 Years 
N 1%1 295 (91 %1 300 (93%1 178 (95%) 
Baseline HAM-D 21 26.8 (5.21 26.8 (5.21 28.5 (5.51 
Week 6 LOCF ·11.9 (8.9) ·7.5 18.71 ·13.6 (8.6) 

265 Years 
N (%) 28 (9%1 23 (7%1 9 (5%1 
Baseline HAM-D 21 25. 7 (4.31 24.3 (3.31 28. 1 (6.81 
Week 6 LOCF ·11 .0 (6.81 -6.9 (7 .21 -9.8 !7 .9) 

Mildly Ill at Baseline 
N (%l 16 (5%) 10 (3%1 1 
Baseline HAM·D 21 21.9 (2.01 22.0 (4.31 20 
Week 6 LOCF ·8.9 (5.81 ·8.1 110.21 ·16 

Moderately Ill at Baseline 
N (%1 195 (60%1 209 (65%1 86 (46%1 
Baseline HAM-D 21 24.8 (3.61 24.7 (3.6) 24.7 (3.51 
Week 6 LOCF -11.1 (7 .81 .7. 1 (8.21 ·12.0 (7.51 

Markedly Ill at Baseline 
N 1%1 112 (35%1 104 (32%1 101 (54%1 
Baselir1e HAM-0 21 30.8 15.0) 31.0 (5.0) 31.7 (4.91 
Week 6 LOCF ·13.8 110.21 ·8.2 (9.21 ·14.5 (9.21 

tll 



Study 

003-002 

003-003 

003-008 

003-020 

003-021 

003-022 

003-023 

003-024 

84023 

85027 

Ov•all Conc:f11alon1 

The table below summarizes this reviewer's interpretations of the results for each 
study. For study designs, see Tablu 2 and 3. 

a a era Tbl 35 Ov HS ummarv 

Commanta Statistical 
Evidence 

64% of remeron pts. and 44% of placebo pta. completed. Week 6 OC end W11ek 6 POSITIVE 
OC results .were not 1ignificent due to large number of placeho LOE dropouta. 
LOCF results were positive 1t every week. 

78% of pts. completed 4 weeks and only about 80% completad 8 weekt in eech NEGATIVE 
gr;iup. More LOE dropouts in remeron group 118%) than the placebo group 111 %). 
No significant treatment differences were obaerved at any timepoint for any 
efficacy variable. 

This fixed dose study showed no significant differences between placebo and any NEGATIVE 
of the 4 doses 15. 15, 30 and 80 mg). Dropout r1t11 were high; 40% in placebo 
group and > 50% in remeron groups. 

Baseline values indicated that th1 plac1bo group was more severely ill It baselin'l POSITIVE 
than the remeron group. 8aseline-edji.1ted analyses yielded statistically significant 
treatment differences at Week 6 ILOCF and OCI for 111 efficacy variables. 

Only 52% of the remaron pts. and 48% of the placebo pts. completed the trial; NEGATIVE 
about 80% completed 4 weeks. Neither the Week 6 OC or Week 6 LOCF results 
were positive for remaron over placebo. The placebo ar.d amitriptyline completers 
beat the remeron completer& numerically on all variables. Amitriptyline LOCF 
results ware positive. 

The retention rate was high; about 80% of the patients completed the study. POSITIVE 
Baselines indicate a more 11varely ill population than what wes ob11rved in several 
other studies. Statistically significant treatment differences were observed on 111 
variables at Week 6 IOC and LOCFI and as early as Week 1 for moat variables. 

Patients were over 55 y11r1 Uess than~ of the pts. were 65 or old1r). HAM·D 21 NEGATIVE 
Total and MADRS results were positive at Week 6, however, results for 111 other 
secondary variables were negative. The active control, trezodon1, 1ppe1r1d to be 
under·dosed and showed no significant differences from placebo. . 

Almost 90% of the pta. completed 4 week•: 64% of the remeron pta end 64% of POSITIVE 
the placebo pts. completed the study. 20% of th• remeron ptl. end 32% of the 
placebo pts. dropped due to LOE. Results for all variables war• generally in favor 
of remeron over placebo. 

This study of hospitelizad patienu revealed no atatiltically llgniflcant differences NEGATIVE 
between remeron and pl1cebo on any efficacy v1ri1bl1. 20% of the remeron pt. 
and 28% of the placebo Ptl dropped due to LOE. The max don allowed Ir. this 
study was 50 mg. There ware 2 1uicid11 in the remeron group. 

In this 5-week study, about 78% of the pta. completed. The max cloM allowed in SUPPORTIVE 
this study WIS eo mg. The HAM-0 21 Total and OAS ruultl were nurty 
significant at WHk 6 whereas the HAM-0 I t and the MADRS tru1ment effecu 
wera 1t1ti1tic1llv llonlfic1nt. 

.. 
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Evidence for the efficacy of remeron over plecebo for the treatment of depression 
was demonstrated in 4 of the 10 studies reviewed here. One study provided supportive 
evidence while the remaining 5 studies were negative according to this reviewer's 
usessment. . 

The results of the fixed dose study provided no information regarding the optimum 
dose for efficacy. The mean overall dose in the dose titration studies was 18 mg/day. In 5 
of the 7 studies, about % of the patients were titrated to the maximum dose of 35 mg/day. 
Higher doses in the 2 foroign studies did not ruult in increased efficacy. 

Issues of concem are the large number of dropouts due to lack of efficacy in the 
remeron groups, the overall large number of dropouts in each study, the absence of 
significant treatment effects in the one inpatient study end the suggestion from the 
sponsor's analyses of factors of the HAM·D that the effect on the H~M·D is primarily due 
to a change in sleep disturbance not retardation and depression. · 

Concur: Dr. Nevius ,..-dVr' 10 ,, 7-f r 
Dr. Dubey 52-io-/ 7-'f j 

cc: 
Orig. NOA 20·4'5 
HFD-120 
HFD-120/Drs. Leber, Laughren, Mosholder and Balian 
HFD-120/ Mr. David 
HFD· 713/Dr. Dubey !File: DRU 1.3.21 
HFD-713/Group 2 File 
HFD-713/Ms. Mele 
HF0-344/Dr. Lisook 

-, 

J~?M~ 
Matherriatical Statistician 

Mela/827-1517 /SERB/WordPerfect Windows·Remeron.rev/Saptember 7, 1995 

This review consists of 60 pages. 
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Generic Name. Sttength<s). and fwmulation: Mirtazaplne <Ora 3770) 15and301111 
Scored, Film-coated, 0Yal-Shaped1 Immediate Release Tablets for Oral 
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Soonsor: Organon Inc 
West Orange, New Jersey 

Reviewer: Safaa Ibrahim, Ph.D. 

Type of Submission: Review of Original NDA 

REVIEW OF ORIGINAL NDA 
SYNQPSJS: 

REMERON™ (mirtazapine, Org 3770) is a weakly basic tetracyclic compound belonging to 
the piperazinoazepine group of c~unds claimin,g to possess antidepressant activity. 1be 
sponsor is proposing REMERON (mirtazapine, Org 3770) as IS mg and 30 mg scored, 
film-coated, immediate release tablets for oral administration. 

Org 3770 tablets should be administered in the evening preferably prior to sleep. 1be 
recommended initial dose iS IS mg daily at bedtime; doses of IS-4S mg/day will be the 
maintcmancc dose. 

l 
...... 

. ·. 

-~. . 
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Links have been made between the 15 mg and 30 mg "to-be-marketed" (TBM) tablets and 
their clinical counterparts. This was baled on very rapid and comparable tn vitro dissolution 
profiles for the clinical and TBM fomuil•tions, and on the fact that boCh tablet stRngths 
(15 mg and 30 mg) were made from a c:mnmon gram!lation. The TBM tablets will be 
!J1llm1fac:tured in Oss, The Netbcrlanda, and ao site cbaDgc is involved. 

Org 3770 is rapidly and completely absorbed with a mean peak plasma concentration of 40 
ng/mL (CV • 30 S) and a mean T_ of 2.2 hours (CV • 68 S) following 15 mg daily 
doses at bedtime. The mean absolute bioavailability of the tablet is 50 S (CV • 15 S). 

Food bad no effect on AUCo.. or c_ of Org 3770 from 15 mg tablets but it increased mean 
T- by about 50 S (from 1.6 to 2.4 hours). However, the increase in Tmax is not important 
as cross study comparisons for T- incticar.e comparability. 

Org 3770 is widely distributed throughout the body with a mean volwne of distribution of 
4.5 IJkg (CV • 19 S). The drug is 85 S bound to plasma proteins at a colnlltration range 
of 0.01-10 µg/mL, which covers the tberapeutic range of the drug. The binding of ORG 3770 
to human liver proteins is 2.8 times higher tban to human plasma proteins over the same drug 
concentration range. 

Org 3770 is extensively metabolized in man. Less than 1 S of the •dministered radioactive 
dose (20 mg (10 µCi) of 1'C-Org 3770) wu excreted nnc:b•nged in urine. Org 3770 
undergoes 8-bydroxylation followed by glucuronide conjugation, N-demetbylation followed by 
sulfate conjugation, N(2)-oxidation, and N-glucuronidation; (see Metabolic scheme in 
Figure 2). 

Org 3770 and the glucurc:r,ide of 8-0H melabolit.e were the major entities circulating in 
human plasma. Only tbt. h-demttbyl Org 3770 wu found to be pharmacologically active but 
it was found at very low levels in humar. plasma. The ~ nuinarr metabolite identified in 
urine was the glucuronide of 8-0H. Tbe focus of the NDA Is tbe parent clrua. 

An average of 89 S (CV•5 S, n•5) of total radioactive doac was excreted in urine and 
feces over the 96 hours period. Mean radioactivity was 75 S (CV•13 S, n•5) in urine and 
14 S (CV•35 S, n•S) in.feces over tbis period. 

An in vitro study indicates that four isoenzymes (CYPW, CYP2D6, CYP3A4, and 
CYP2C9) were involved il' tbt. for.nation of 0rg 3770 metabolites. The prominent metabolite 
is glue 8-0H which comes from 8-0H Ors 3770. CYP2D6 llbowed the hipm enzymatic 
activity towards the formation of this merabollr.e (8-0H), followed by CYP1A2. Polymorphic 
metabolism may not be cxpectecl for Org 3770 liDl:c for IUbjecla wbo~)J*i! 
CYP2D6 (poor !Mflbolln:n). the ~latioll of.cm dru& to·l-OH ~·· est . 
~by CYP1A2. . · ·· · 
Cigarette llDOkir.g (which ii known to iJldnce CYPW),Jna 1 ed. the mean oral ~ of .... ·· ': · ... 
0rg 3'7Q bYCibCJut:30 ·" (50 Uhr (CV • 30 .'5) aPRMbn (~!:35 ~)wnus. 66 Uhr'!"~C ·:'·'. . ~- . . ':tst: .. ,p: .. ' . . •.. . . . ... ,,.: ·. 

: ;.~~: . . . ' . . . ~:~j,~'t"!> ~ ~t ~·: .:··ii·~;: .. ~:·:·~<;~<·~~ ;~-:~,· 
· .. · ,;,1;·:;::'· . '.' ... ~·...::.:': •. ~·. :.,.··~:~·-: .~·:':' ::~':"'·' ·~-~:.;'.."t~·';:'....,. -~ 
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(CV • 42 ~)smokers (n•l3 males), see Figure 3). 
The other isozymcs (CYP3A4 and CYP2C9) were involved in the fonn•tion of minor 
metabolites (viz., N-dcmethyl 111$bolite and N-oxide). 

The degree of ICCUDlU.lation is minimal (about 1.5) and is inclcpendent of the do¥ .. 
Steady-state levels of 0.rg 3770 were rarlvd within 5 days. 

The drug displays linear kinetics over the doagc range of 15-80 mg when it wu administered 
daily in the mornlq and also over the dosage range of 15-15 mg when it wu administered 
daily in the nenlq. 

Mean oral clearance of Org 3770 in healthy nonsmoking young vohmt=n was 0. 7 Ubr/kg 
(CV • 30 % , n • 35 males). Mean elimination half-life was 22 hours (SD • 5 hours, 
D • 27 males). 

Oral clearance (CUF) of Org 3770 wu 40 ~ lower in elderly males (n•8, mean 
age "' 69 years) than young males (n•9, mean age • 32 years) (0.40 Ubr/kg versus 
0. 70 Ubr/kg, rcspcctivcly). Clcarancc WU companblc between cldcrly females and cldcrly 
males. 

Young females (n•9, mean age -= 38 years) bad a 45 % lower oral clearance than young 
males (n•9, mean age "'32 years) (0.38 Ubr/kg versus 0.70 Ubr/kg, rcspcctivcly). 

The effect of race on Org 3770 pbann•cokinctics bas not been m!dif.d, 

Patients with moderate (D"'8, GFR•U-39 mUmin/1.73 m2) and severe (n• 10, 
GFR s 10 mUmin/1.73 m2) renal function bad mean oral clearance (CUF) 30 % and 50 % 
lower than normal subjects; 0.40 moderate; 0.30 severe, and 0.60 normals; units Uhr/kg. 
One-ball of the normal adult starting dose should be recommended for these remlly impaired 
patients. This would be fcuible siDcc both sttcngtbs of Org 3770 tablets (15 mg and 30 mg) 
arc scored. 

Oral clearance of Org 3770 wu reduced by 30 % in mild to moderalc bcpatictilly impaired 
patients (n•8, mean age • .67 years) compared to normal subjects (n•8, mean age • 68 
years); 0.33 Uhr/kg hepatic vs 0.50 Ubr/kg normal. One-half of the normal adult starting 
dose should be recommended in bcpatica!Jy impaired patiC'U. 
Dccrcucd clcarancc could be quite promoiu:eci in severely he:ptdca!Jy impaired patients. 

The cffcct of alcobol and dianpem on plasma levcls of Ora 3770 la mtnbNt, 

A pilot study lllgall lbat a clolqe ruae of 10-3.S mf/day of 0q 3770 may be em.:dve in 
the treatment of ~or dcptueim, ·;, '/_;. . . . . . 

... - ... 
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No. CP 87064, lS mg tablets) and the final "to-be-marketed" (TBM) tablets (lS mg and 
30 mg tablets). Based on the results provided, the following dissolution methodology and 
specification is rCCOIQlllCQdcd for both strcDgtbs of Org 3770 tablets (lS mg and 30 mg): 

ApJ?arat!Js: 
Pad41e speed; 
Medjum: 
SJ>ecifjcation; 

The NDA # 20-415 that was filed for REMERON"N (mirtazapinc, Org 3770) lS mg and 
30 mg tablet.s on January 26, 1995 has been rmewed and has been found to be aa:eptable 
for meeting the Division of Biopharmaceutics' requirements. Comment 1 is for the CbCJnis~; 
Comments # 2 and 3 are for the Medical Officer. The sponsor is requested to pursue 
Comments # 4 and S and adopt dissolution methodology and specification as outlined in 
Comment# 6. 

Pbarmacokinetic labeling is included in this review package. 

Table of Contents 
Synopsis 
Recommendation 
Background 
Summary of BA/PK/PD 
Comments to the Chemist and Medical Officer 
Comments to be sent to the firm 
Pharmacokinetic Labeling 

APPENDIX 1- (Individual Study Reports) 

In fiyo Studies; 

ADME 

Page# 
_1 
_4 
_7 
_s 
_16 
_17 
_17 

- Biotransfonnation of Org 3770 in Man and uboratory Anhn•l• _22 
(Protocol 85138). 

- ADME Study in 6 Healthy Male Vo1t1qtecn UliDg a Single Oral Dole of _26 
1s mg 0r1 3770 ComiltiDa of so• UC:-uhcllcd Ors 4419 <-> llKl so• 
Unl•bcllcd Org 4420 ( +) (tbc Emndamm of ORO 3770) (PlcAucoi ~1). 

Am<>LUl'E BIOAVAJLABIUl'Y: 

.. __ .:.: 

-~ 
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- Absolute Bioavailabillty of Org 3770 Tablets in Healthy Male Subjects After _30 
Single 8lld Multiple Oral Dosing (Protocol 88024). 

DOSE PROPORTIONALITY: 

- PbarmacoltiDeti of Org 3770 in Young Healthy Male Voh1ntcen _34 
Aftcr a Single Oral Administtation of 30 or 45 mg: Dole Linearity TCltiog 
(Protocol 86020). 

- Pbarmacoltinetics of Org 3770 in Young Healthy Male Voluntcen After _36 
Sub-Chronic Oral Administration of Escalating Daily Doses (lS-80 mg): 
Dose Linearity Testing (Protocol 87003). 

- Pbarmacoltinetics of Org 3770 in Young Healthy Male Subjects Receiving _ 40 
Escalating Daily Doses (l.S, 30, 4.S, 60, 8lld 7.S mg) (Protocol 003-011). 

FOOD EFFECT: 

- The Effect of a High Fat Meal on the Oral Bioavailability of a 1.S mg _ 44 
Org 3770 Tablet in Nineteen Normal, Healthy Subjects (Protocol 003-012). 

BIOEQUIV ALENCE: 

- Assessment of Bioequivalence of Four Oral Org 3770 Formulations _ 47 
(30 mg tablet, 15 mg tablet, 5 mg tablet 8lld 5 mg capsule) in Healthy Young 
Male Subjects (Protocol 88003). 

SPECIAL l'OPULATIONS: 

Age and Gender: A Pharmacoltinetic Study of Org 3770 in Healthy Normal _52 
Adult 8lld Elderly Volunteers (Protocol 003-006). 

Race: (Has not been stndird) 

Renal Impairment: A Cliniw Study to Assess the Effect of Renal _57 
Impairment on the PbarmacoJdnetic of Org 3770 (Protoc:o1 22503). 

Hepatic Impairment: An Open. SiDalc-Dole PbumacokiDDtic Study with _ 61 
15 mg Org 3770 AdmiD1*red Orally in a Group of Elderly Subjedl with. 
Hepatic Dileue and an A,e-M•tcbM COlllro1 Group (PrOfOOOl 88007). 

DRUG-DRUG INTERACDONS: 
.. 

- Clinical IDleraction Sludy Ora 3770/Ak:oboJ: Oq 3770 Pluma·Levala "llli1 • 
. : ' ::l-!;4-·:- ·. '_;l·~· .• ::. 1: 

_'5 
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Pbarmacokinetic Evaluation (Prorocol 85147). 

- Actions and Int.enctions of Psyc:hottopic Drugs on Human Perfonnancc and _ 67 
Mood: Single Doses of Org 3770, Amitriptyline, and Diucpam 
(Mattila M., et. al., Pbumlcology and ToU:oJosy 1989, 6S: 81 - 88). 

PBARMACODYNAMIC ANALYSIS: 

- Ors 3770 Dose-Fincli"B Stuc!y in Modctalcly Depreacd Pafitnts 
(Protocol 003-001). 

In Him Studies; 

PLASMA AND LIVER PROTEINS: 

- Binding of Org 3770 to Human Plasma Proteins and Human Liver 
Proteins (Protocol 2157). 

ISOENZYME DETERMINATION: 

- Characteruation of Human Cytochrome P4SO lsoeuzymes Involved 
in the In Vitro Metaboliw of Org 3770 (Protocol SDGRR 4077). 

APPENDIX D - (Dru& Formulation) 

APPENDIX m - ( Dissolution) 

APPENDIX IV - (Analytical M,·tbo iololY) 

APPENDIX V - (Firm's Propmed l,abellftl) 

_75 

_80 

_82 

(Nott: Tht ap~ndicu (1-V) contain more detailMI dalalilifonnalion 8llCh as individual 1111/Jy 
rtp01·,~1·, d.:SSo/ution mdlwdology and sptciJICtllion, assay 'flldllOdolDgy and. llOlidolion, 
form:.1.;..11111 of dosagtfonns, and the jinn's proposed ll*Ung. 77W ilifonnalion i.! being 
maii;c".:4 in the Division qJ Biophannacalic.s, and can be oblalMd llpOll rwplal) 

BACJWBOJJND 

RBMERON'IM (mirtmpine, Ors 3770) ii a ftl'dy buic -llltlacycUc_.nri&p '"" bekmaiDa 
to tbe pipenzimezepine poup of COll'IGM•. Tllo IPO'*X 'F*'M1 • tbat 0q 3770 la ID 
1lphl2-aDlqODiat wilb •ndwotonln ICdvity. ...,_;; ?;:,;. ••.. 

. ' . :: .. 
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0r1 3770 is: c±>-1.2,3,4,10,14b-bexabydro-2-mctbylpyrazino [2,I-•J pyrido (2,3-cJ 
bennzepu. It bas tbe cmpirical formula of C11 H1, N, and moleci"ar weight of 265. 
The sttuctural formula is 1boWn ill Fiprc 1. _ . 

c-1• • CJdnl c..ter 

Or; 3770 

PHYSICQCHEMJAL PBOPERTIES: 
Mirtuapine (Org 3770) is a white to creamy crystamoe powder. It ia practically insoluble ill 
water, frccly soluble in n-hexane and clictbyl etber, and moderately soluble in toluene and 
melbanol. The pKa of tbe drug in 66 S v/v aqueous methloo\ solution is 7 .4. The putition 
coeffu:icnl bas not been determined. 

Org 3770 is a raccmic mixture consisting of two emnriomers, (-)-emntiomcr (Org 4419) and 
( + )-emntiomer (Org 4420). The focus of this NDA is tbe PCClll!tc. 

INDICATION AND USAQE; 
REMERON (mirtazapine, Org 3770) ia irxlicatcd for tbe trcam>mt of major depression. 

HOWSQPPUBD; 

REMERONnc (mirtazapine, Ors 3770) is supplied for oral ldmillistration u 15 mg and 
30 IOI scored, fllm-co1tcd, oval-shaped immccliate release llbleta. The 151111 tablet is 
yellow with "Organon" emboHcd on one side and •173• on tbe otber aide. The 301111 tablet 
is red-brown with •0r,..m• anboll!Od on one side and •ru• on tbe otber aide. 

DOSAGE AND ADMINJSDA,110N <FIRM'S>; 
. 

REMERON (mirtazapine, Ors 3770) tlblell -·Id be !Chnln'"nd in Cbe cveain1 prefcrably 
at beddme. Tbe recan11•wft1ed iaida1 dam ii 15 1111 daily at \W1111e. Pt•le••• doled in a 
nnae of 15-45 ms/day ill dinlc:el ..... .......,...._ ..... l' If eft'eedv- of 
REMERON • P.dencs DOl relflCl""mc 10 Cbe illidal 15 q/dll.y cbe may bcM"' from doe 
iDl:reuca of up to •.me•l111@ of 45 f!Jliday. 
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Mirtuapine IS mg ml 30 mg tablets will be IDIDUflC1Ured by N.V. Orpnon, Oss, The 
Netberlmls. Tablets will be packaged, tatecl ml rclcalOd by Orpnon Inc., New Jersey. 
U.S.A. 

fQBJ.1GN MARKETING: 

Ora 3770 bas received approval in the Netberlmls and Austria. Approval is pending in some 
other c:ouDlrics (e.g. Aulttalia. Finl•nd, Norway). 

L BJQll'AD,upm; 

Tbc mean absolute bioavailability of Org 3770 tablets WU about so ~ (CV - IS %) 
following IS mg daily mcllling doses for 7 days to 8 bcalthy male volunrcers (Protocol 
88024). 

D. PllARM.\COKJNETICS; 

Plasma levels of Org 3770 appear to follow a 2-i:Olllpll'tmeD model with I-first order 
absorption and elimination. 

A. Absomtion: 

Org 3770 is rapidly ml completely absorbed. Following multiple oral doses of IS mg/day at 
bedtime for S days to 27 bcalthy male volUlllCCJ'S, mean peak plasma concemration wu 
40 ng/mL (CV • 30 ~)with a Tmax of 2.2 hours (CV • 68 ~) (Protocol 003-011). 

B. Distribution: 

Mean volume of distrib1111ion deWmiDcd after a siDale IV infusion ow:r 1 hour of 
3.S ma ["CJ-Ora 3770 to 8 bealthy male voluntem (Protocol m2') ii 4.S uq 
(CV • 19 ~). 'lbia value exceed• the volume of the toCal body water (0.9 L/kl}, bUc•ting 
t1111Ora377011widelydUtributed1bnJuibaut the body. 
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C. Met8bolism: 

(l) Metabolic Profile: 

Org 3770 is extensively metaboliml in man (Protocol 85138). Less than 1 % of administered 
radioactive dose (20 mg (10 "Ci) of 14C-labelled Org 3770) was excreted nnc:hanged in urine. 
Five metabolic pathways were identified for Ors 3770 (Sec FJgUre 2). Tbcse iDcluded: 

A. C(8) Hydroxylation (8-0H-) followed by g1w:urooide coltjugation 

B. C(13) Hydroxylation (13-0H-) followed by glucw:mllde conjugation 

C. N(2) Dcmcthylation (des-) followed by sulfate conjugation 

D. N(2) Oxidation 

E. N(2) glucuronidation 

Org 3770 and the glucuronide of 8-0H metabolite were the major entiti~ circulating in 
human plasma. Only the N-demethyl Org 3770 was found ro be pharmacologically active but 
it was found at very low levels in human plasma. The most predominant metabolite identified 
in urine was the glucuronide of 8-0H. 

(ii) Mass Balance: 

An average of 89 % (CV=S %, n=S) of total administered radioactive dose was excreted in 
urine and feces over 96 hours. Mean radioactivity was 75 % (CVcl3 %, n•S) in urine and 
14 % (CV=35 %, n=S) in feces over this period. 

(ill) Cytochrome P-450 Isozymes Wbich are llesponslble for Oq 3770 Metabolism: 

In an in vitro enzymatic study (Protoc:ol SDGRR 4f177), four isoenzymes (CYP1A2, 
CYP2D6, CYP3A4, and CYPlC9) were involved in the formation of Org 3770 metabolites. 
The prominent metabolite is glue 8-0H which comes from 8-0H Org 3770. CYP2D6 showed 
the highest enzymatic activity towards the formation of this metabolite, viz., 8-0H, followed 
by CYP1A2. Polymorphic metaboliw may not be expected since subjects wbo are deficient 
in CYP2D6 (poor metaboli'U"S), the hydroxylation of the drug to 8-0H c:Ould also occur by 
CYP1A2. 
Cigarette smoking (which induca CYP1A2) iDcrcued die mo oral cleanncO. of Oq 3770 
by about 30 % [SO IJbr (CV• 30~~) llMR""hn (n•35 males) vmua 66 IJbr 
(CV • 42 %) waters (n• 13 m1iec); p < O.OS; • Fipe 3) (Dlla""' poolld from .u. I. 
88024, 86(;2(), 003.()12, llld 22503). ~; . .. . •• .. 

·.····~~. .,·,·. - - -··"'-t"" 

. : :: . ;~t;(~ .. -. ·. 
'. ":; 
~\. .. -~~- ·.;.._.,._. .. 

..... ~ 

.. ··:!ft-: ... 
.... .... •. ':.·1 . ·, . 



• I 

Fi91!t• 21 aiotranaformation •c:helie of ocg 3110 

~ 
c 

~ o•'cH, 

"! 
·~ 

"l 
~ 

•. 

~ I> c 
N . o•"" 

l>OG ..1.. A llABBIT NZW 

~ ? 0 0 

( 

... 'w 

Species-specific routes are indicated 

Biotran.sfoniation ia liaited to the following pathways1 

A 8-hydcoxylat.ton followed by c:on~uption 

B ll-¥coxylat.1on follCMd by conjugation 
· c tl(2) dnethyletion followed by conjugation 
D tll2i oxidation 
I NI 2) 9luc:uronf.dat.!m 

Stnicbl.re in bracket& bU not. been found, but 1a expected to be an 
!nte~ata. 

HOUSE 

·~ 
£{.~·o 

I 



' , 

00 o Cl o I a::o 

M 
ti ... 
;::, 

~ 
4- 0 CX) 0000 

8 - 8 

0 0 0 

~ 

-i +OCDO 0 0 " E g 
z 

0 

II 

.s 

in 
tf'j 

II 

.s 



The other isozymes (CYP3A4 and CYP2C9) were involved in the formation of the minor 
metabolites (viz., N-dcmethyl metabolite and N-oxide). 

D. Eljmjnation: 

Mean oral clearance of Org 3770 in healthy nonsmoking voJunteen was 0. 7 Uhr/kg 
(CV • 30 %, n=35 males). Mean elimination balf-life wu 22 hours (CV = 23 %, 
n= 27 males). 

Although the focus of this NDA is the nranite, the sponsor has cbanctcri7.ed the 
pharmacokinetics of the enantiomers of Org 3770 in a singlHose study involving 6 healthy 
male volunteers (Protocol 22501). F.ach volunteer received a single oral dose of 15 mg of the 
pseudoracc:mate of Org 3770, i.e. a mixture of SO % UC-labelled Org 4419 (-)and 50 % 
unlabelled Org 4420 (+).It was found that the(·) enamfomer (Org 4419) had higher c_ 
(1.5-fold), longer elimination tan (2·fold) and greater AUCo,. (3-fold} than the 
( +) enantiomer (Org 4420). 

Interconversion of the enantiomers is not likely, since different biotransfonnation pathways 
are involved in their metabolism. The(·) enantiomer is cleared preferably via 
N-glucuronidation, whereas the ( +) enanriomer is cleared preferably via 8-bydroxylation 
followed by glucurouidation. 

m. DOSE PROPORTIQNALm; 

Dose proportionality of Org 3770 was assessed in several sa1dics. 

In a double-blind, parallel, single-dose Sbldy (Protocol 86020) involving 16 healthy male 
subjects, dose-proportionality of Org 3770 was assessed at two dose levels: 30 mg (n=6 on 
drug and n=2 on placebo) and 45 mg (n•6 on drug and n•2 on placebo). No significant 
differences were found in dose-nonnaliwt (to 1 mg) AUCo,. and c_ values between the 
single 30 and 45 mg oral doses of Org 3770, indicating dose-linearity within this range. 

In a double-blind, dose rising, multiple-dose Sbldy (Protocol 87003), the dose-proportionality 
of Org 3770 was assessed in 8 healthy male volm!fcers (n=6 on drug and n•2 on placebo) 
given daily morning doses of 15 mg/day (for 4 m:•s), 30 mg/day (for 4 days), 45 mg/day 
(for 3 days), 60 mg/day (for 3 days), and 80 mg/day (for 3 days). 
No significant differences were DOtcd in dole-norm•ll.zed (to 1 mg) AUCoM., c_, and Cllil(O) 
values among the doses ldmiuistered, indjc:atiug that Org 3770 exhibits liDm' k;inetics over 
the range of 15 mg to 80 mg oral maralq dOICI edmjnistered once daily. for 3-4 daya; this 
covers the therapeutic ranae for 1b1nlru1. . .. 

The dose proportionality of Org 37.70 wu allO aHal!C'1 ill another mu'dpMose. open-label, 
. ..... . . 
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dose-rising study (Protocol 003-01!) involving 27 healthy male subjects; a larger study than 
the previous one. Each subject received daily oral doses in the evening at 10 p.m. of 15, 30, 
45, 60, and 75 mg/day for 5 days. 
This study also demonstrated that Org 3770 displays linear kinetics following daily evening 
doses of 15 to 1S mg/day for S days; this covers the tberapeutic range for the drug. 
Steady-state was attained within S days. 

IV. FOOD EFFECT; 

The effect of food on the oral bioavailability of a 15 mg Org 3770 tablet was studied in 19 
healthy male volUJlleers in a single dose, 2-way crossover study (Protocol 003-0U). Each 
subject received a single 15 mg dose after an overnight fast or along with a starvlard high fat 
breakfast (2 slices of toasted white bread spread with butter, 2 eggs fried in butter, 2 slices 
of bacon, 2 oz. of hash-browned potatoes, and 8 oz. of whole milk). 
Food increased mean r_ of Org 3770 by 50$ (from 1.6 to 2.4 hours), but had no effect on 
mean AUCo.,. or c_. 
V. BJQEQJ!WAI,ENCE; 

The initial to be marketed (TBM) 1 X 30 mg tablet (Batch No.: CP 87089) (Test), clinical 6 
XS mg tablets (Batch No.: CP 83095) (Test), and clinical 6 X 5 mg· capsules (Batch No.: 
CP 86098) (Test) were compared ro the clinical/initial TBM 2 X 15 mg tablets (Batch No.: 
CP 87064) (Reference) in a single-dose study (Protocol 88003) involving 22 healthy male 
volunlCCrs. 

The focus of the NDA program is the 15 mg and 30 mg tablets. It is seen that the 1 X 30 mg 
tablet was found to be equivalent ro the 2 X 15 mg tablet (reference) with respect to AUCo.. 
(93-110 $). However, it was inequivalent in tenDs of C... (77-106 $). Cmax was slightly 
lower. in this single do~study. Tbe drug will be dosed chronically and in the treatment of 
this disease, the extent' •.exposure is more important than Cmax. Therefore, the slight falling 
of Cmax outside the interval in a single dose study is unimportant clinically. 

The initial TBM rn f 1 f f 15 mg (Batch No. CP 87064) and 30 mg (Batch No.: CP 87089) 
tablets differed slightly from the final TBM tablets with respect to the amounts of magnesium 
stearate and coating ingredients (See APPENDIX m. Tbe final TBM (15 mg and 30 mg 
tablets) formulations have not been used in any of the clinical and/or pharm•cokineric snvties. .. ·• ... . .. .. ·- - -- . - -

- - - -this was the case for the initial TBM.fomn1Jetions u well u will be the cue for the.final.: 
TBM formulations. 11ms, a request for a waiver from participation of TBM tablets in a,·::.,.• · 
biOSIUdy was submitted" Unk between die .'IBM and the cHnjr.allprolpo live tablds is 'bl:ied ·~: ,, ... 

. 011 tbc comparison of their diqobfyn1'f0filel . ., .. 
. ·•· . 
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··. ' 

<l :io· ~ 

. ·-~ 
. ': .. ··. 



at SO rpm, See APPENDIX III)] 

VL SPECIAL POPULATIONS; 

A._Effect of Age; 

Oral t:learance (CUF) of Org 3nO was 40 % lower in elderly males (n=8, mean age = 69 
years) than in young males (n=9, mean age = 32 years) (0.40 Ubr/kg versus 0.70 Uhr/lcg , 
respec1.ively) following daily 20 mg oral doses at bedtime for 7 days (Protocol 003-006). 

CUF was reduced by only 10 % in elderly females (n=8, mean age = 68 years) compared 
to younu ferJales (n•9, mean age • 38 years) (0.34 Ubr/kg versus 0.38 Ubr/kg, 
respecti"ely). Clearance was comparable between elderly females and elderly males. 

Dosing adjustment may not be necessary in elderly but they may need to be closely monitored 
for adverse effects. 

B. Effect of Gepder: 

Following daily 20 mg oral doses of Org 3770 at bedtime for 7 days (Protocol 003-006), 
young females (n=9, mean age= 38 years) had a 45 % lower oral clearance than young 
males (n=9, mean age • 32 years) (0.38 Ubr/kg versus 0.70 Ubr/kg, respectively). 

Elderly females (n=8, mean age = 68 years) had only a IS % decrease in oral clearance 
than elderly males (n•8, mean age • 69 years) (0.34 lJhr/kg versus 0.40 Uhr/kg, 
respectively). 

Variability(% CV) in CUF was not affected by age or gender, and was about 4S %. 

Dosing adjustment may not be necessary in young females but they may need to be closely 
monitored for adverse effects. 

Accumulation of Org 3770 was minimal (about 1.S) and was independent of age and gender. 

c. Effect of Race; (Has not been studied) 

D. Effect of Renal Dt=pg; 

Following a single lS mg oral cloae (Protocol 22503), tbe .;...,.......,. of Ora 3770 ill pafienta 
with mild renal funcdon. (GFR.•40-79 mUmiD/1.73 rrf, n•lO) we sbnH•'todlOle in.· 
normal subjects (GFR. 2!: 80 mlJmiDl1~73.m2, n•lO). Hcnn:ver, in petienb1witb•....,""'•ate. . ,·:- "·. 

' . .. ·.~· ... 
. , ........ ··~.-
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(GFR•ll-39 mUmin/1.73 ur, n•8) and severe (GFR ~ 10 mUmiD/1.73 m2
, n=lO) renal 

function, mean oral clearance (CUF) of Org 3770 was :reduced by about 30 % and SO % , 
respectively, compared to normal subjecrs; 0.40 moderate; 0.30 severe, and 0.60 normals; 
units Uhr/kg. - . 

Mean elimination half-life (t~) was similar in mild and inoderate renal patients (t~ • 34 and 
36 hours, respectively) compared to normal subjects (t~ • 33 hours). However, it increased 
by about 27% in severe renal patients compared to nonmils (t~ • 42 hours versus 33 hours, 
respectively). 

Accumulation of Org 3770 is expected in patients with mcderare to severe renal function upon 
daily oral administration. One-hall of the nomw swtiDg adult dose should be recommended 
for them. 1bis would be feasible since both Org 3770 tablet strengths (15 mg and 30 mg) are 
scored. 

E, Effect of Hepatjc Disease; 

Following a single 15 mg oral dose (Protocol 88007), the 1:limination half-life of Org 3770 
was prolonged by 35 % (32 vs 44 hours) and its clearance was reduced by 30% (0.50 versus 
0.33 Uhr/kg) in mild to moderate hcpatically impaired pati<mts (n•8, mean age • 67 years) 
compared to normal subjects (n=-8, mean age • 68 years). Accumulation may occur in 
hcpatically impaired patients upon once daily oral administmtion of Org 3770; further, these 
patients should be closely monitored for adverse effects. One-hall of the normal adult starting 
dose should be recommended in hepatically impaired patientn. 

VII. DRUG INTEJlACTJONS: 

A, Etbanol; 

Concomitant administration of ethanol (i:ingle 60 g oral dose) had minimal effect on the . 
plasma levels of Org 3770 (15 mg) in 6 bcalthy male subjects (Protocol 85147). 

B. Dinumam: 

Coadministration of diaz.epam (single 15 IDB oral dose) with Ol'& 3770 (15 mg) in 12 healthy 
volunteers (7 males and 5 females) showed that plasma conccnlrations of either drug were 
unaffected when compared to eKb drug adminlatmd alone. • 

VID. PJWWA<X)DYNAMJC ANALYSJS: 

In an open-label, pilot etlic:acy dole-fincHna Ibid)' (ProCocol Go;MIQl), tbe relationship . ·. 
between 17-Item HAM-D ICOlta Ind.die oral.dale of Oq 3770 wa inVCltipled in 12 ~-· .. :io:'c·. :,....: .. . .. . .. ,. 



moderately depressed patieDIS (6 males and 6 females). Org 3770 was administered as oral 
doses daily at bedtime. The treatment period wu 28 days. It began with a titration phase 
(Days 0-4) with dosages (S-10 mg/day) being incrcmemed every three to four days to an 
effective dose (1S-3S mg/day) level. P.tients were 1D1i!lb!inrd on tbe effective dOie level 
(l.5-3S mg/day) for tbe remaining period of tbe study. No blood samples were taken. 

The ~reduction from bw.:line in mean 17-Itrm HAM-D scores was 37 % at Week O.S, 
.56 % at Week 1, 70 ~ at Week 2, 6S % at Week 3, and 70 % at Week 4. 

Eight of 12 patienrs (67 ~)achieved at least tbe :!: SO ~ reduction criterion by Week 1, and 
10 (91 %) of 11 patienrs evaluated achieved this criterion by Week 2. Six of tbe ten patieDIS 
who achieved tbe :i: .50% reduction criterion by Week 2 were receiving 2.5-3.5 mg Org 3770. 
The other four were at doses of 10-15 mg/day. 

This pilot study suuests that a dosage range of 10-35 mg/day of Org 3770 may be effective 
in tbe t:mtment of major depression. 

IX. PRQTEIN BINDJNG: 

An equilibrium dialysis study (Protocol 2157) bas shown that mean (SD) percent bound of 
Org 3770 to human plasma proteins is 85 % (2.2). Binding is reversible and concentration­
independent over tbe range of 0.01-10 µg/mL, this covers tbe therapeutic range for tbe drug. 
In tbe same study, it was shown that the binding of Org 3770 to human liver proteins is 2.8 
times higher than to human plasma proteins and this was also concentration-independent over 
tbe range of 0.01-10 µg/mL. 

. ...... 
.. 
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x. FORMULATION: 

REMERON'™ (mirtazapinc, Org 3770) is propoNd for marketing u 15 mg and 30 mg 
gored, film-coated, oval-shaped immcdi•tc rclcuc lablcts. Both the 15 mg and 30 mg tablets 
aremadefroma · -· -- ·· 

The quantitative composition of Org 3770 evenblal to be marltctcd Clblet formulations are as 
follows: 

Tablet Core 15 ms Tablet 30 mg Tablet 

Mirwapinc 15mg 30mg 

-· ·- --0 

.. 
The amoum of maaDClium 11C1r11C can vary ± 101 of die mra1 •np•n1 

Details of the composition of formulations used in the clinical trials (US and Europe) and the 
final "to be marketed• (TBM) formulations are pmentrd in APPENDIX II; sec also 
Bioequivalence section. 

XL IN YITBO DISSOLJmON: 

15 ms Tablets; Clinical Balch No. CP 87064 wbicb participaled in ICveral bio1tnc11ea 
and clinical lfDdiea, and 3 lllbi1ity (final ID be marbted) ,,_,,. 
(Balch No.: 02-1127.000, 02-112-Mm. and 02-1129.()00). ,-: . 
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30 mg Tablets: Three stability (final to be marketed) batches (Batch No.: 02-1124-000, 
02-1125-000, and 02-1126-000). 

Both tablet strengths (IS mg and 30 mg) showed rapid dissolution in IS minutes) 
in 0.1 N HCL (physiologically relevllll medium). Formulation links (clioical 1114. TBM> were 
established based on very rapid and comparabile dissolution profiles •mongat all hltcbQ of 
the two tablet streDgtbs (lS mg and 30 mg). . 

The Division of Bi"J)bannaceutics recommenda: the following dissolution method .and 
specification for both strengths of mirtuapin= tablet - lS mg and 30 mg: 

Apparatus: 
Paddle speed: 
Mcdjum: 
Specjficatjon: 

(See APPENDIX II and m for more detailed ulformation on dissolution and formulation 
links) 

XII. ANALYTICAL ME'l'UODOLQGY; 

(Detailed assay methodology and validation are prcscmed in APPENDIX IV) 

COMMENT TO DIE CJQMISI; 

(1) The Chemist is requested to cx•mjnc the stability l'roflles of the two halves of the 
scored tablet. 

(2) Sigoificant age and Sender etrcct were llDflll! in the phumecokl"'*a of Oq 3770. 
Elderly male IUbJedl bid a "40 " low ~!'<Ille than YOU111 male IUbjocU. YCIUlll female 
subjects bad a 4S " lower clcmncc CbaD YOUD1 male IUbjccta. 

.. . 

. , . 
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(3) Moderate and severely renally impaired petient.a bad 30 " and SO " lower clearance 
than normal subjects. Clearance was also reduced by 30 " in hepatic patieDls aa compared to 
normals. One-half of tbe normal adult starting dose should be recommended for both rcnally 
and bepatically impaired patients. This would appear feasible since both sueogtbs of 
Org 3770 tablets (15 mg and 30 mg) are scored. 

COMMENTS TO BE SENT TO THE FIRM: 

(4) The sponsor is encouraged to perform in vilro enzymatic experiments on Org 3770 
with others inhibitors or substrates of CYP1A2 (e.g. theophylline and cimeti<line) and 
CYP2D6 (e.g. tricyclic antidepressant• and selective semtnnin ""mflke inhibitors), 

(6) The sponsor is requested to the adopt the following dissolution methodology and 
specification for both strengths of minazapine tablets (15 mg and 30 mg): 

Apparatus: 
Pacidle speed: 
Medium: 
Specificatjon: 

PHARMACOKINETIC LABELING IS PROVIDED BELOW: 

PHARMACOKINETICS: 

AbSOa>tion. Distribution. l.jetabolism. and Egcrction; 

Mirtu.apice is rapidly and completely absorbed following oral administration to healthy 
volunteers. Peak plasma drug collCCJltrations were att•inccf within 2 hours. Mean absolute 
biC1•wailability of mirtaupine from tablets is SO S (CV • 15 S). Food did not affect the rate 
n: extclll of drug absorption. 

Mil ruapme is widely dlstributed tbrougbout die body with a mean volume of distribution of 
4.S Ukg (CV • 19 %). The bilMling of die drua to burnan pluma protcini ii 8S "· Bh•cting 
to plasma proteins is reversible and iwlepe ... imr over die c:oacemadon nnae of 
0.01-10 ,.g1mL. The binctina of mirtmpine to hUMn liver protc1m ii 2.8 timca higher tball 
H) bUIDall. pl•l!N ptoteim and ii a!IO com:1d111ioo-lwteP=Mcnc. 



dose is excreted nncl!anged in urine. Minazapine and the 8-0H glucuronide metabolite were 
~ major entities circulating in human pllPDI, 'lbe predQDljNDf mrtabolite identified in 
urine WU 8-0H glucuronide. 

Mean radioactivity wu 75 ~ (CV•13 S, n•5) in urine and 14 S (CV•3.S S., .n•5) in 
feces over a 96-bour period for a combined m:ovay of 89 S. 

Mean oral clearance of mirtazapine in healthy YOUlll volunlcen wu 0. 70 Ubrlkg 
(CV • 30 S, n • 35 males) and the mean elimination half-life wu 22 hours 
(SD • 5 hours, D • 27 males). 

Steady-state plasma levels of mirtazlpine were 1n1jnect within 5 days. The degree of 
1CM•mulation of the drug is mini11111! (1.5). Minazapine Clbibits linear kinetics over the nnge 
of 15-15 mg doses 1dmjnistercd daily at bedtime. 

SPECIAL POPULATIONS: 

Effect of Age: 

Following oral administt1tion of 20 mg/day for 7 days at bedtime, oral clearance: of 
mirtazapine was 40 % lower in elderly males (n•8, mcan age • 69 years) tblll in young 
males (n ... 9, mean age ... 32 years), (0.40 Ubr/kg versus 0.70 Ubr/kg). 

(Sec Precaution Section) 

Effect of Gender: 

Following oral 1dministration of 20 mg/day for 7 days at bedtime, young fezmk,s (n•9, 
mean age ""' 38 years) bad 45 S lower oral clcarmce tblll young males (n•9, mean 
age • 32 years). (0.38 Ubrlkg versus 0.70 Ubr/kg). CICIUDCC was comparable bctw=l 
elderly females and dderly males. (Sec Prec1Utio4 Section) 

Effect of Race: No specific study wu conducted to investiglte the effect of nee on the 
pbarmacokinetics of mirtuapine. 

Effect of Sena• Dis•s; 

Following a single 15 mg oral dose, p11ticntl with moderate (OFR•ll-39 mlJmiDll.73 ur, 
n•8) and seve..-c (GFR s 10 mlJmiD/1.73 ur, n•lO) mlll functioa bad man on1 clannce 
Of mirtazapine ml11ccd by about 30 S 1111150 S, resr«tively, compued to normal IUbjccla; 
0.4 moderate, 0.30 ICVm. 11111 0.60 mme••; anill Ubrlq. 

Doaae ldjuamcnt may be IHX"""I)' in pel'e,., with model'lle 11111 le't'ele reaal fmptho'6Q1 
(See PRECAU'IlONS and DOSAGE AND ADM1NISTRA110N) ·: .,:;~,, 
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EtJect of Hepatic Dins; 

Followina a linalc 15 ma oral dose, oral cleanncc of minazapine was reduced by 30~ in 
hepatic Jllticnta (n•8, mean age • 67 years) compared to normal subjects (n•8, mean 
age • 68 years) - 0.33 Uhr/q beptic 'Ymllll 0.50 Ubrtq normals. 
(See PRF.CAUllONS and DOSAGE AND ADMINISTRATION) 

Bffcct of Cipmtg Smgkjng: 

Ciprene llDOking increased the mean oral clearance of mirta:.apis by 30 ~ 
(50 Ubr (CV• 30 ~) mnsmokm (n•35 malea) venua 66 Uhr (CV• 42 ~) llllokers 
(n•13 males). 

PRECA1.JTIONS 

Drua Interactions: 

Cytochrome P-450 lsozymes Wblcb are llapoaslble for tbe Mda"ollpn of Mlrtazaploe: 

An In vitro enzymatic SIUdy indicated that four isoenzymes (CYP1A2, CYP2D6, CYP3A4, 
and CYP2C9) were involved in the formation of 0rg 3770 metabolites. In human plasma, the 
prominent metabolite is 8-0H glucuronide which romea from 8-0H minazapine. CYP2D6 
showed the highest enzymatic activity towards the fonn•don of the 8-0H metabolite followed 
by CYP1A2. 

Other isozymcs (CYP3A4 and CYP2C9) were involved in the formation of the minor 
metabolites (viz., N-demetbyl metabolite and N-oxidc). 

Alcohol; 

Concomitant administration of alcohol (equivalent to 60 g) bid minimal effect on plasma 
levels of mirt.uapine (15 mg) in 6 healthy male subjeclS. 

Di•zmam: 

Concomitant adminiltration of di•iepam (15 1111) bid mirrimal effect on pl•m• 1eve1a of 
minmpine (15 mg) in 12 healthy subjects (5 fcm•lea aad 7 mala). 

U"' ID elderl)', 1GU111 f••la, ud l'llllllJ llld lllr"kd1 lmplired petientl: 

Minmpiue tablets lba1111d be UICd witb •:e111"m ID eldell)', )Oiilll fcmaa. aad reaa11y aad 
beptk•lly impaired JlltleUll clue to • dDmue ID Ibo c:lluala of Ibo drua· 
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DOSAGE AND ADMINISTRATION 

Ug jn Renally hnpajrecl Patjems: Ouc-balf of the normal ldult starting dose should be 
administered to modett.tely (GFR • 11-39 mUmiD/1.73 m2) and severely (GFR ~ 10 
mUmiD/1.73 m2) rcnally impaired P''icnts. 

Ug in Hepatically Impaired Patients: One-half of the normal ldult starting dose should be 
administered to bepatically impaired patients. 

Biopharm Day on August 10, 1995. 

S·'f "'"" _:!b.r ,,.A.,_ / 101z.1"l5 

Safaa S. Ibrahim, Ph.D. 
Pbarmacokinetics Evaluation Branch I 

RD/Ff initialed by R. Bawcja, Ph.D. L,~,t_- 1°/'/'J. 
cc: NDA I 20-41S (Orig.), HFD-120, HFD-426 (Ibrahim, Bawcja, Fleischer), HFD-427 
(ChcuMc), Chron, Drug, HFD-19 (FOi), HFD-340 (Viswanathan), F, DI, G, RI, and 
Reviewer Files. 
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REVIEW AND EVALUATION OF PHARMACOLOOY AND TOXICOLOGY DATA 

IND 

Soonsor: 

Phannacologic categorv: 

Studies Reviewed: 

Organon Inc. 
We~t Orange, NJ 

ORG 3770 (6-uamialiSCrin} 

Antidepressant 

Reviewer: 
Date: 

A An 18 month carcinogenicity feeding study in mice with ORO 3770 

B. A 24 month feeding study in rats with ORG 3770 

Oary Evoniuk, Ph.D. 
November 16, 1990 

Note - Portions or this review were excerpted directly from the sponsor's submission. 

Toxicology 

A. An 18 month carcinogenicity feeding study In mice with ORG 3770 

A total of 400 CD-1 mice were subdivided into the following groups: 

Group #or Animals Dose (m~ifdav) 
M .E 

c 50 50 Vehicle 
LO 50 50 2.0 
MD so so 20.0 
HD 50 so 200.0 

ORG 3770 was administered in the diet for 18 months followed by sacrifice and necropsy. 

Observations: 

Results: 

Daily 
Weekly 

Months 12 & 18 
Termination 

Mortality and general behavior 
Physical examination 
Body weights 
Food consumption 
Blood smears (C & HD only) 
Necropsy 
Organ weights 
Histopathology (C, HD and Cllrly l!ccedem :) 
Liver electron microscopy (12 Hi.>M only; 

' ' 
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1. R.3tes and causes of premature mortality are summarized In figure 1 and t:ible 1, respectively. 
Eighteen month survival was at least SO% In all groups, and was not affected by treatment with 
ORG 3770. The most common cause of early death was chronic nephropathy, not an unusual 
finding in aged mice. The number of deaths due IO hepatocellular carcinoma was Increased from 
2 in CM to S in HOM. There were no other changes in cause of death. 

2. There were no behavioral indications or drug-related toxicity. A number or observations were 
common in all groups, especially late In the study, including excess lacrirnation and 
chromodaayorrb~:., yellow staining of the ano-genital region, alopecia and lens opacities. The 
number of animals with palpable tissue masses was not affected by ORG 3770 treatment. 

Figure l - Prelllllture Mortality 

60 
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'Iii 

M 40 
0 
r 
t 30 
a 
I 
i 20 
t 
y 

10 

0 
CM CF LDM LDF MOM MDF HOM HOF 

CJ Weeks 0-26 ~ Weeks 27-52 § Weeks 52-78 

3. HOM body weights were decreased relative to CM by up to 4-6% at sporadic time points and at 
the end of the study (figure 2). Body weights in all other groups were unaffected. Food 
consumption was increased sporadically by up to 15% in MOM and HD animals. Drug intake was 
maintained within + 20% of targeted levels. 

4. Differential WBC counts were similar in C and HD animals. 

S. Gross necropsy indicatc:d an increase in drug-treated males with liver masses or nodules (10, 10, 22 
and 28% in c. LD, MD and HD, respectively). This rmding was confirmed histopathotogically by 
an increased incidence of hepatic adenoma and carcinoma in HOM (table 2). The sponsor 
attributes this finding to induction of hepatic microsomal enzyme activity, and cites a previous study 
in which ORG 3770 induced activities of cytodlrome P .so• aminopyrine-N-demethylase, aniline 
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Table l • Causes or Death 

c LD MD HD 

Chronic nephropathy c 7 14 13 9 
9 11 17 15 19 

Hepatocellular carcinoma c 2 1 2 s 

Malignant lymphoma c 1 0 1 1 
9 1 1 2 0 

Hemangiosarcoma c 0 1 0 () 

9 1 0 0 0 

Histiocytic sarcoma d 0 0 0 1 
9 1 0 1 0 

Cardiac septic thrombosis c 1 0 1 1 
9 1 0 0 0 

Other neoplastic" 9 1 1 1 1 

Other nonneoplastic d 4 1 3 2 
9 0 2 0 2 

Unknown d 9 8 2 6 
9 7 4 s 2 

•Includes one case each of hepatoccllular adenoma, mammary 
carcinoma, endometrial sarcoma and granulocytic leukemia 

hydroxylase and several other hep~tic enzymes. Examination of animals not bearing hepatic tumors 
did indicate an increase in her,atic vacuolation (10, 12, 17 and 13/50 in CM, LOM, MOM an!l 
HOM), possibly due to induction. However, comparison of electron photomicrographs of livers 
from 3 CM and 3 HDM revealed no ultrastructural differences between the two treatment groups. 
There were no other significant changes in the incidence of neoplasms. 

The most frequent no:meoplastic findings included amyloidosis of the heart, spleen, adrenals, liver 
and GI tract, chronic pneumonia, mesentcric congestion and lymphoid hyperplasia, chronk 
nephropathy, testicular degeneration and uterine cndomctrial hyperplasia. None of these appe~rcu 
to be affected by ORG 3nO treatment, but instead were consistent with age-related findings in this 
species. The SjlOnsor's histopathology summary tables arc included as an appendix to this review. 
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Table 2 • Neoplastic Flndln&J 

c LD MD HD 

Hepatic adenoma Cl 3 3 6 10-
Q 1 2 1 0 

Hepatic carcinr,ma Cl 4 2 s 8 
Q 0 0 0 1 

Hepati~ hemangioma/SarcomaC/ 1 3 1 0 
Q 3 2 1 0 

Lung carcinoma/adenoma Cl 4 3 1 2 
Q 3 0 0 4 

Malignant lymphoma Cl 1 0 1 1 
Q 3 l 2 2 

Granulocytic leukemia Q 0 0 0 1 

Histiocytic sarcoma Cf 0 0 0 1 
Q 1 0 1 0 

Testicular interstitial 
cell tumor Cf 0 1 1 0 

Mammary caicinoma Q 0 0 1 0 

Ovariar. cysta<lenoma Q 0 1 1 0 

l'ierine sarcoma/leiomyoma Q 2 1 1 1 

En<lometrial stromal polyps Q 1 0 2 3 

Other Cl 1 1 3 0 
Q l 2 0 2 

•p<.05 vs. control (Fisher) 
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D. A 24 month feedln& study In ralS with ORG 3770 . 

A total of 400 Sprague-Dawley CD rats were subdivided Into the following groups: 

Group *of Animals J2gse (mll!swdav) 
M f 

c 50 50 Vehicle 
LD 50 so 2 
MD 50 so 20 
HD so so 60 

ORG 3770 (batch P) was administered in the diet for 24 months followed by sacrifice and necropsy. 

Observations: 

Results: 

Daily 
Weekly 

Morta Ii ty and general behavior 
Physical examination 
Body weights 
Food consumption 

Months 12, 18 & 24 
Termination 

Blood smears (C & HD only) 
Necropsy 
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Histopathology (C, HD and early decedents) 

Figure 3 • Premature Mortality 
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1. Rates of premature mortality arc summarized in figure 3. Overall 18 month survival ranged from 
74-929' but 24 month survival was considerably lower (30-S69'). Early deaths were increa:lCd in 
MDF (709' w. 529' in CF, p<.OS) but were decreased In HDM (44% vs. 70% in CM, p<.01). 
lndiVidual causes of deaths were not provided for premature decedents. 

2. The sponsor reponed no behavioral observations indicative of drug-related toxicity. A number of 
findings including chromOdacryorrbea, exces.si11c lacrimatlon and sores of the skin, WI and ears were 
observed in all groups, including controls. 

3. Body weights were reduc:ed by 8-39% in all drug treatment groups in a dose-related manner (figure 
4). 

4. Food consumption was comparable In all groups except for HDF, in which there were S-30% 
increases. Drug consumption was generally main1aincd within 10% of target doses (range ·20 to 
+57%). However, analysis of ORG 3770 content in the die1 revealed fairly large variations (up to 
50%) in the distribution of drug in the diet material. 

5. Total and differential WBC data from C and HD animals were unremarkable. 

6. Tumor data are summarized in table 3. The sponsor's summary tables are also appendC<! to !his 
review. ORG 3770 treatment was associated l!.ith an increase in thyroid follicular adenomas in all 
treated male groups and an increase in liver adenomas in the MDF and HDF groups. The increase 
in thyroid tumors was dose-related and appeared to be accompanied by an increase in thyroid 
follicular carcinomas in HDM. C-cell tumor frequencies were nor significanlly increased. The 
sponsor suggest! that changes in thyroid follicular tumor frequency may have been secondar; to 
induction of hepatic P4SO, but does not provide suppor1ing evidence such as measurement of hepatic 
enzyme or scrum TSH levels. The increase in liver adcnomas was evident only in females (MDF 
p=0.058 an.: HOF p=0.028 vs CF), and was no1 accompanied by changes in the frequency of oilier 
hepatic tumors (e.g. carcinoma). Although not stalistically significant, there also appeared to be 
a general tren'" toward increa.<cd uterine neoplasms in the HDF group. Thus, there were increases 
in the frequency of uterine endometrial sarcomas (2 vs. 0), other uterine tumors (2 vs. 1) and 
ulerine endometrial polyps (4 vs. 1), as well as cervical hyperplasia (2 vs. 0) in HDF vs. CF. The 
incidence of other neoplastic and nonneoplastic findings did not appear to be affected by ORG 
3770. Total tumor counts and percentages of tumor bearing animals were also unaffected. 
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Table 3 • Neoplasllc Flndinp 

c LO MD HD 

HepatC'CCllular adenoma d 0 0 0 3 
Q 0 0 4 s• 

Hepatocellul.ar carcinoma d 1 1 1 3 
Q 1 0 0 J 

Thyroid follicular adenoma d 1 4 s ~ 
Q 1 1 1 1 

Thyroid follicular carcinoma d 0 1 1 3 
Q 0 0 1 0 

Thyroid C-cell adenoma d s 3 7 7 
Q 2 7 2 3 

Thyroid C-cell carcinoma d 0 0 1 0 
Q 0 l 1 0 

Tesiicutar imersiitial 
cell tumot d 0 2 0 3 

Uterine endomctrial sarcoma Q 0 0 0 2 

Other uterine/ovarian tumors Q 1 0 0 2 

Uterine endometrial polyps Q 1 0 3 4 

Mammary fibroadenoma Q 12 11 13 7 

Mammary adenoma Q 1 2 2 1 

Mammary fibroma Q 4 0 0 0 

Mammary carcinoma d 0 2 0 0 
Q 14 13 13 19 

Mammary fibrosarcoma d 1 0 0 1 
Q 1 0 1 0 

Mi.mmary lipoma d 0 0 0 0 
Q 1 0 1 0 

Adrenal .-denoma d 0 1 1 0 
Q 3 2 1 3 

Adrenal carci11oma d 1 0 0 0 
Q 0 0 0 2 
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Table 3 (continued) 

Pheochromocytoma C1 4 6 7 2 
9 1 2 0 3 

Pancreatic Islet cell adcnoma C1 4 1 2 2 
9 2 1 3 1 

Pituitary adcnoma C1 22 24 22 22 
9 41 43 45 35 

Pituiiar l carcinoma C1 0 1 0 0 
9 2 1 1 3 

Renal lipoma C1 0 1 1 0 
9 0 0 0 1 

Brain glioma C1 0 2 0 2 
9 0 0 0 1 

Skin squamous cell papilloma C1 4 3 3 2 
9 2 1 0 1 

Skin squamous cell carcinoma C1 0 0 0 1 
9 0 0 0 1 

Skin fibroma/fibrosarcoma C1 0 2 0 2 
9 1 1 4 2 

Histiocytic sarcoma d 2 2 0 0 
9 0 0 2 0 

Malignant lymphoma d 1 0 0 1 
9 2 0 0 0 

Granulocytic leukemia r:! 0 1 0 1 
9 0 0 0 0 

Other d 3 3 1 s 
9 2 2 1 2 

# T11n1or-bcaring animals d 34 39 36 37 
9 47 47 48 48 

Total tumor count 9 70 93 52 87 
9 104 96 115 113 

-P<.05 (Fisher) 
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Symmarv Ind EyaJu•!!o;; 

ORO 3770 is an antidepressant s1n1ctul'l!llj; relaled lO mianserin. ll IW antasonist lctlvity ai :~rr.tonergic 
5-HT 1 recepion and noradren~rgic o2 adrenocepton. The present review c:ovca the 2 c:aMogcni~i:y 
studies submitted by the ~jlODSOr, AKZO-Orpnon. 

The mouse study was conducted In CD-1 mice 11 nominal dietary closa or 2 io 200 mg/kg. No data were 
submitled on the rationale for lhese doses (I.e. no ranging studies appear IO bave been performed) or for 
proof or absorption. The most significant finding was an lnc:reasc In bepa1ic adellomas and carc:inonw in 
males dosed with 200 mg/kg. lbeie were 10 adenomu and 8 carcinomas In this group vs. 3 and 4, 
respectively In controls. Five of !he HDM c:arc:inollllll led 10 premalure deatbs vs. 2 In the CM group. 
There were 110 significant changes In hepatic tumor lnc:idenccs 11 lower dOlcs In males or In any of lhc 
female groups, nor were there any slgnlfic:anl changes in the lnc:idence or olher tumor iypes. The sponsor 
suggests lhal the liver tumon In HOM were secondary 10 b~patlc microsomal enzyme Induction, ciling a 
previous study in mice in which ORO 3770 induced the activities of hepatic metabolizing enzymes. In 
addition, previous toxicity studies have generated evidence of hepatic induction In dogs (e.g. Increased liver 
weights, changes !n morphology). Although lhe present study failed to detccl ultrastnM1uial livcr chang~< 
which would have confirmed induction, the small sample $izc (n•3) proba!:ily limited the power or this 
anal~is. 

The rat study utilized ORO 3770 doses or 2-60 mg/kg. Again, no rangefinding data appear to have been 
generated, but a one year dietary study indicated marked and progressive body weight loss and ren~I 

cytoplasmic vacuolation at 120 mg/kg. Significant findings in the carcinogenicity study included an increase 
in th)TOid follicular adenomas in all treated male groups and an increase in liver adenomas in females at 
20 and 60 mg/kg. Again these changes were suggestetl to be due to hepatic enzyme induction, allhough 
there is no direct evidence that this occurs in the rat. In atldition, there appeared to be a trend toward 
elevated uterine tumors and increased cervical hyperplasia in females dosed wilh 60 mg/kg. Although not 
~latistically significant, this could be inditative of an endocrine disturbance not previously detected. 

Hep;;,'c microsomal induction Is an accep1et1 nongenotoxic mechanism by which certain tumor types may 
b.: incmised in animals. Thus, hepatic tumors may be induced in mice by known inducing agents (e.g. 
phenobarbital, benzodiazepines) and ':he background incidence or these tumors is bigh, at least in some 
strains (e.g. male B6C3Fl mice). Therefore, the mouse tumor data in the present study are not particularly 
disturbing for the following reasons: (I) mutagcnicity studies inditale no direct ORG 3770 gcno1oxicity, (2) 
hepatic microsomal induction has been demonstrated in this and other s~.cies, and (3) the liver tumon were 
restricletl to a single sex (males) and dosage group. Thus, regulatory action does not appear warranted ·on 
the basis of the mouse study. 

The rat data also appear to fall under the same tategory, although the rationale is somewhat less clc:ir cu1. 
Increased thyroid follicular tumor incidence is a known errecl or drug-induced hepatic induction ln Ille r111. 
The accepted mccbanism involves an tncrease in thyroxine (T4) turnover, which leads to d~inhibition of 
thyroid stimulating hormone (TSH) secretion. The resuhing thyrotropic action or TSH :aay then lead to 
follicular tumorigenesis. This mechanism appean to be a possible basis for tbe dOSf.·related increase in 
thyroid tumors observed in male rats dosed with ORCi 3770. tiuwcver, the sponsor bas supplied liule 
supporting evidence IO Indicate that this mechanism is operative for ORO 3770 administration in the rat. 
Thus no hepatic changes (e.1. organ weights, morpholol)', enzyme ac1ivlties, e1c.) have been reported in r:us 
dosed with ORCi 3770, nor bas direct evidence of a ncuroendoc:rine disturbance been furnished. Qcarly, 
the sponsor's argument would be more convincing IC one or botb or the rollowin& was demonstrated: that 
similar ORCi 3770 doses In rats result In elevation or hepatic wel&hts, P450 conient and/Or enzyme activities, 
and that ORO 3770 administration reduces thyroxine or Increases TSH le\'cls. A neur.?tlldocrlne study 
including measurement of Collide slimlllalin& bonnolle (FSH) an1i luteiJIWD& hormone (LH) levels might 

---~ 
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also provide additional evidence relating to the possible changes in uterine tumor frequency observed in 
females dosed with ORG 3770. l suaest that we uk the sponsor to supply such evidence before accepting 
the hepatic lnducdon model as the basis for the oblen·ed cllanges In rat tumor frequendes 

Recommendations 

Tl:c foU.:>wing should be communicated to the sponsor: 

Pleue refer to )'OUr submis; ... :ns to IND dated 6-27-89 and 6-13-90 containing the n:ports respectively 
entitled: •An eighteen month carcinogenicity feeding study In mice with ORG 3770" and "A twenty-four 
month feeding study in rats with ORG :S770' to which the following comments refer: 

t. Future carci.iogenicit) :;udi~ snouid include a description of the rationale for dosage selection and 
proof of absorption (Le. plasma drug levels), especially for dietary drug administration. 

2. Although there •PJ>e:"'T'S to be good evidence that the observed increase in bera1ic tumors in the 
mouse is related to micrOS<.'mal inducllol'I, there is little direct evidence to support such a 
mechanism in the rat (i.e. Utt!.: or no supporting data fs.!L!.ht.1!..arti.:ular case or ORG 3770 in this 
species). Therefore, we request you to provide such d:lta, in the form of evidence thar similar 
dietary ORG 3770 doses in the rar result in elevation of hepatic weights, P450 content and/or 
enzyme activities, and/or that ORG 3770 administration reduces thyroxine levels or increases TSH 
levels. A neurocndocrine study including meouuremem of follicle stimularing hormone (FSH) and 
luteinizing hormone (LH) levels might also provide addi:;onal evidence relating to the possible 
changes in uterine tumor frequency and .;crvical hyperplasia observed in females dosed with ORO 
3770 at 60 mg/kg. We would be amenable to consultation in the presentation of this data and/or 
the planning of any new studies. ~ "? 

~(. ZL-U ....... /c 

er· 
IND ORlG. 
HFD-120 

JJConuera 
/OEvoniuk 

5'ary yvoniuk, Ph.D. 
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Pharmacokinetics 

l. Pharmacokinetics of ORG 3770 after a single oral 
administration to rats and dogs 

Six male WU rats were 
2 male and 2 female beagle 
drug was measured with GC. 

given a 20 mg/kg dose of Org 3770 and 
dogs were given 5 mg/kg. The parent 

The drug is rapidly absorbed in rats. 

Rats 
---------------------------------------
t,_ (min) 
c,_ (ng.ml) 
AUCo-eh (µg. min/ml) 

22 ± 13 
903 ± 238 
97 ± 68 

---------------------------------------
Dogs 

t,...(minl 
c .... (ng. ml) 
AUC0• 2 ,h ( µg. min/ml l 

60-90 
142-204 
16-34 

A. Pharmacokinetks of Org 3770 after single i.v. administration to rats and dogs 

The plasma kinetics oi Org 3770 (1-2 mg/kg i.v.) were studied in male and female beagle 
dogs and WU and DA rats (the latter strain is considered to be a "slow oxidator"). 
Pbarmacokinetic parameters are summarized in table 1. After an initial redistribution pha..~. 
the plasma half-life of Org 3770 was 2-4 hr in both species. The DA rat bad the longest 
half-life and the slowest clearance, as expected. Female WU rats eliminated Org 3770 
slightly more slowly than males. There was no evidence of nonlinearity. In a separate study 
in Wistar rats, nephrectomy resulted in only a modest increase in the half life (70%) and 
decrease in the clearance (-4S%) of Org 3770. 
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Table I - Pbarmacokinetlc Parameters 

Dog WU d' WU~ DA 9 

t!ha (hr) 0.4 0.2 0.4 0.6 
t1h8 • 3.0 1.7 2.0 4.0 
Vd 1/kg 20. 4.9 3.9 3.6 
Cl I/hr 25. 1.6 0.7 0.3 

B. Biotransformation of Org 3770 in man and laboratory animals 
The metabolic profile of Org 3770 was studied in humans, dogs, rabbits, guinea pigs, rats 
and mice. In the urine, metabolites glucuronidated at the 8 position (figure 1 • metabolites 3 
and 4) were most prevalent, comprising 15-503 of the administered dose in all species. 
Humans also had significant amounts (5-20%) 
of metabolite 5 and its conjugates. Many of the same metabol:tcs were found in the feces, 
but the amounts were not quantitated. The conjugate of mei:abolitc #5 is thought to be a 
possible substrate for enterohepatic recirculation in humans and guinea pigs, which may 
explain a second, delayed peak in plasma plus metabolite levels in these species. Plasma 

• 3 
I 1 Org 3770 

-
Glucuronide (;.~ I 5 - • c. .......... 

\ \ C•. c•• 

; 4 + 
¥/ 

OH o;:p G I u '' •1 r o n i d • -
\_. 

• 2 

Figure 1 - Metabolites or Org 3770 

'- ' .~~-.~. -
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constituents were mostly the parent compound and metabolites 2-4, but only the parent 
compound and the N-desmethyl metabolite (#2) were found in brain. Species-specific 
metabolites (not shown in figure 1) included the 8-hydroxy (N2) oxide (dog, rabbit), and the 
13-hydroxy and carbamate glucuronides (mouse). 

C. Excretion, accumulation and retention of radioactivity in male and female rats 
receiving oral doses or 3H-Org 3770 

A total of 48 Fawn Hooded rats were dosed with [12-3H]-Org 3770 (5 mg i.g. x 1-21 days) 
following which, plasma, feces, urine and tissue levels of radioactivity were monitored. 
Urinary excretion of radioactivity accounted for 27-38% of the Org 3770 dose administered 
after toth single and multidose administration. Urinary excretion was more than 85 % 
complete within 24 hr of dosing. Fecal excretion accounted for 50-60% of the radioactivity 
administered. Excretion by this route was 80% or more com;·.lete within 24 hr of single or 
multiple Org 3770 doses. Tissue levels were highest in intestine {plus contents) and liver. 
followed by kidneys and stomach. Very low but measurable levels were found in the brain. 
Evidence of accumulation (up to 100% increase in tissue:plasma ratio after multiple ~·s. 
single dosing) was found in brain, eyes, skin, hean and lung. Low levels of radioactivity 
were retained in the skin for 1 week or more after dosing was discontinued. 

D. Binding of Org 3770 to human plasma proteins and human liver proteins 

5 

The binding of 3H-Org 3770 (0.01-10 µg/ml) to human plasma and liver proteins was 
determined by equilibrium dialysis. The bound fraction of Org 3770 in human plasma was 
approximately 85% over the concentration range tested. Binding was reversible and 
nonspecific. In the presence of human liver proteins, tissue binding of Org 3770 was 3-fold 
higher than plasma binding. Saturation did not occur at Org 3770 concentrations of up to 10 
µglml. 

E. 'Placental Transfer and excretion of radioactivity via the 
milk in rats after a single oral dose of C1HJ-Org 3770• 

Two pregnant SD rats received a dose of 6.2 mg of labeled 
drug on Day 18 of gestation. Plasma and blood levels of the 
radioactivity were measured 2 hrs later from the mother and from 
the ground-up fetuses. Two lactating rats received a dose of 5.4 
mg 15 days after parturition. Radioactivity in the mothers blood 
and the stomach contents and total body of the pups was measured 
5 hrs later. 0.03\ of the maternal dose was found in the average 
fetus and o.38\ of the maternal dose was found in single pups. 
Most of the metabolites found in the mother were also found in 
the fetuses and pups. 
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Chronic Toxicity 

NATURE OF SUBMISSION: A CHRONIC TOXICITY STUDY IN RATS WITH ORG 3770 

Sprague-Oawle)r Rat 

0, 2.5, 20, and 120 mg/kg/day in diet 

DURATION: 52 weeks 

FINDINGS: 

6 

This study, conducted for Orga:ion International, was designed to assess the potential 
chronic toxicity of Org 3770 when administered orally, via dietary admixture· to 200 Sprague­
Dawley CD rats. Thirty animals per sex were administered the test substance at do:s.! levels 
of 2.0 mg/kg/day (Group II), and 20.0 mg/kg/day (Group Ill), and 40/sex at a dose :avel of 
120.0 mg/kg/day (Group IV), for a period of twelve months. Following the treatment period, 
up to 10 animals/sex/group in Groups I and IV were placed on a thirty-four day untreated 
recovery period. Control animals (40/sex) received standard laboratory diet. 

Physical observations, ophthalmoscopic examil1ations, body weight and food 
consumption measurements were performed on all an•mals pretest and at selected intervals 
during the treatment period. Hematology, clinical chemistry, and urinalysis were performed 
on selected animals pretest and at selected intervals dur;~g the treatment period. 

After six months of treatment, an interim sacrifice was performed on up to ten 
animals/sex/group. Following twelve months of treatment up to twenty animals/sex/group 
were sacrificed. The remaining animals in the control and high-dose groups remained on test 
for a 34-day untreated recovery period. Complete gross postmortem examinations were 
performed on all animals placed on test. Selected organs were weighed and organ/body 
weight ratios calculated at the scheduled sacrifice intervals. Histopathological evaluation of 
selected tissues was performed on all animals dying spontaneously or killed accidentally, as 
well as all control and high-dose animals killed at the month 6 and terminal sacrifice intervals. 
Kidney samples from one animaVsex/group from the control and high-dose groups from the 
terminal sacrifice were examined via electron microscopy. In addition, the kidneys of the low­
and mid-dose animals killed at the month 6 and terminal sacrifice, as well as all recovery 
animals were examined microscopically. An additional set of kidney slides were prepared f(lr 
3 animals/sex/group randomly selected from the animals sacrificed at the month 6 interval, 
and stained with Oil Red-0 and PAS and examined microscopically. Kidney sections from a 
total of 6 animals (3 control and 3 high-dose) were stained with Iron Reaction. l.ipofuscin, 
Bile and Calcium from the month 6 interim sacrifice. Kidney slides ,,..ere also prepared at the 
terminal sacrifice from 4 animals from the high-dose group and 3 ari.mals from the control 
group and stained for Acid-fast Upofuscin u1ing the Ziehl Neelsen methOd and examined 
microscopically. 
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Reaulta: 

From the parameters evaluated in this study only those findings which were 
considered to be trewtment-related effects are presented below. Body weights of the low­
dose males and low- and mid-dose females were generally slightly lower than the conirol 
animals during the course of the study. However, body weight gain of these groups parallel 
that of the control animals from Weeks 12 though 49. Therefore, this change was considered 
to be an ear1y transitory effect which did not progress or wonsen over time. A marked and 
progressive body weight effect was evident in the high-dosa animals which progressed from a 
body weight decrement of approximately 6-7 percent at week 1 to 28 and 33 percent in the 
males and females respectively at week 49. 

Food consumption of the high-dose females was generally greater than the control 
animals from weeks 1 through 49 of the study. 

The results of gross, light microscopic and electron microscopic examinations 
demonstrated a mild reversible effect on the kidneys of high-dose males and to a lesser 
degree in female rats. The renal change was characterized by cytoplasmic vacuolation of the 
tubular epithelium, not accompanied by cellular degeneration or r1ecrosis, resulting from an 
increase in the size and number of vacuoles constituting the endocytotic!lysosomal system 
and by the presence of brown pigment in the tubular cytoplasm. These changes were 
partially reversible, following a one month recovery period. 

All other parameters evaluated: physical observE.ltions; ophthalmoscopic examinations: 
hematology and clinical chemistry studies: urinalysis data. gross anatomy and terminal organ 
and organ/body weight ratio data, did not reveal any indications of adverse, treatment-related 
effects 

(This review signed by R. Hollenbeck) 
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A 52 week oral toxicity study with a 6 mouth Interim aacrlllce with Ora 3770 ID bea&le clop (condnaed by 
OIJllllOll, Oas, The Nelhcriallds) 

A IOW of 56 beagle clogs WCIC subdivided int:> the following groups: 

~ I of Anjma•s Dote (m&~ll 
M .E 

c 8 8 Control 
LD 6 6 2.S 
MD 6 6 15 
HD 8 8 80 

Org 3770 (batc:h N) tablets were administered orally for I year. 3 animals/~-group were sacrificed after 6 
months of dosing. 3 animals/sex-group were sacrificed after 12 months, and 2 a:oicials!seA in the C and HD 
groups were allowed to recover for S weeks before sa.:rifice. 

Obscivations: 

Results: 

Daily 

Weekly 
Weeks 0, 6, 12, 25, 39 & SI 

Weeks 0, 2S & SI 

Termination 

Mort:Jity and general condition 
f OO<i consumption 
Body weight 
Physical rumination 
Hematology 
Clinical chemistry 
Urinalysis 
Opbthalmological examination 
Neurological examination 
Glucose tolerance test 
Necropsy 
Organ weights 
Histopathology 
Myelograms 

I . There was no premature monality during Ibis study. 

2. Behavioral signs of toxicity included decreased food consumption and diarrhea (observed in all groups 
but with higher frequency in HD animals), as well as tmesis and treUIOr (HD group only). A single 
HDM exhibited preconvulsive signs during physical enminllilJll Ind later e.tperienced toniclclonic 
convulsions 4-S hr after dosin&. 

3. HD animals had decreases in body weight &lin duougbout rhe study. During the first 4 weeb, HDM 
gained 4-S'Ji less weight while HDF pined 1-2~ less than controls. By 6 months, the deficits in 
weight gain were 13-17ti, whereas at 12 months body weight gains were 7-201' less than controls. 
Recovery was illc:ompletc 4 weeks later. Weight gain WIS 11111.ffeaed in the Olber Org 3770 groups. 

4. food cousumption WIS generally c:omparable in all groups, with only o. ·• asional lligbt dccrases in 
COllJnmption in the HD group. 
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S. Ophthalmologic eiramin11ion illdiClled a lack of pupilllll}' dilation lfter Mmini'lntion of mydrialic 
qent in HD animals at week 25 and inc:raaed incidence of red coojunctiva in HD uimals at week 5 J. 
Raulta of DClllOlogi::al enmin11iom were inamclusive. 

6. Pulse rates appeued to be increased in the HDM group compared to conuola. Although differences 
were not llllistically significut, at all time points m:.ept week 0, week 39 md week 56 (recovery), the 
HOM group lllCllll were 2-20S higher than the highe'I C group lllQD recorded ll IDY time point. 

7. HD animals displayed consistent decreases in HBG (7-20S), PCV (5-14S) &Dd RBC counts (2-ISS) 
beginning at week 6. Recovery values wen: genetally normal. MD animals also experienced a similar 
decrease in HBG at week SI only. ESR was highly varia!Jle but appeucd II> be increased IS much as 
10-fold in HD animals compared to controls. Myelograms al 11Utopsy revealed an increase of up to 
BOS in the erytllroid/myeloid element ratio in MD alld HD groups. 

AlkP activity was increased throughout the dosing period in HDM (S0-221 S) and HOF (32-1003), 
and also 10 a lesser extent in MDF animals beginning at wed. 39. SGPT activities were elevated by 
71-3903 in MDM and HD animals, also begilllliDg at week 39. Recovery values for both enzyme 
activities were normal. BUN was elevated by 18-363 throughout dosing in MD and HD animals. but 
the chuge WIS greater in the MD group. Serum potassium levels were elevated slightly (2-113) in 
HD animals from weeks 12-S 1, but the sponsor reponcd that these values remained within !he range of 
historical controls. LDH values were highly variable but appeared to be decreased in HD groups. 

Urinalysis parameters were unr-.rnarka!Jle. 

8. Absol•1te and relative liver weights were increased by 3-393 at months 6 and 12 in all Org 3770 
groups. The changes were greatest in the HD group, but disappeared during the recovery period. 
Absolute and relative adrenal weights were also increaseel by 20-473 and 31-693, respectively. at 
these time points, but only in the HD group. HDF ovarian weights were increased by up to 833 at 
months 6 and 12. Absolute and relative spleen weights were decreased by 12-64 3 m all Org 3770 
groups at the 6 month necropsy only. 

9. Gross findings included hepatic enlargement (observed in all HD animals at 12 months, but no1 at 
recovery or 6 month interim sacrifice) and small thymus (all HDM at 12 months). Significant 
histopathologic findings from combined 6 and 12 month sacrifice groups are summarized in table 2. 
There was I neoplastic fmding: a HDF with a graoulosa cell tumor at month 6. This fmding was 
considered 10 be spontane0us. Hepatic cell hypenrophy WIS observed in 1Jl HD animals at 12 months. 
lt was no1 accompanied by any hiatopathologic indication of hepatic damti&e. Renal pyelitis was also 
noted in the HD group II 12 months. Pubertal thymic involution may bave been accelerated in the HD 
group, but the incidence of th;,, fmding was high in all groups. Similarly, the varia!Jle state of sexual 
marurity in males may have contributed to scattered incidences of inhibited spennatogcnesis. The 
sponsor's histopathology summary table is included IS an appendix to this m-iew. 

~·-
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Table U - Histopatbology Summary 

Tissue c lD MD HD 

Liver: 
Hypertrophy 0 0 0 7 
Focal necrosis 2 3 2 1 

Kidney: 
Leulcohistiocytic pyelitis 0 0 0 s 
Monocyte infiltration 4 2 7 s 

Ovary: 
Granulosa cell tumor 0 0 0 1 

Testes: 
Inhibition of spennato- or 1 1 0 3 
spenniogenesis 

Lung: 
Subpleural fibrosis 1 2 3 3 
Pachypleura 6 9 4 6 

Heart: 
Hematocyst and/or myodegeneration 1 2 2 0 

Lymph nodes: 
Histiocytosis 3 3 2 4 

Thymus: 
Pubertal involution 8 9 s 11 
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Carcinogenicity Studies 

All II -·tll caRtaaseaiclty feedlq lbldy la mice wltll ORG 3770 (candirkd by Bio/dynamics Inc., 
Eat Millstoae, NJ) 

A fDlal of 400 CD-1 mice were subdivided illlo the following groups: 

~ " g[ &limlll 122H !m21k21dn:l 
.M I 

c so so Vehicle 
LD so so 2.0 
MD so so 20.0 
HD so so 200.0 

ORO 3 770 was administered in lhc diet for 18 months followed by sacrifice and necropsy. 

Observations: 

Results: 

Daily 
Wcckly 

Months 12 &. 18 
T cnnination 

Monality and general behavior 
Physical examination 

Body weighlS 
Food consumption 

Blood smCll'S (C Ill. HD only) 
Necropsy 

Organ wcighlS 
Histopllhology (C, HD and early 
decedents) 
Liver electron microscopy ( 12 HOM only) 

1. Rites and causes of pretnltun mortllity 1re swnmarizcd in figure 1 and u.ble I, respectively. Eighteen 
month survival was 11 lcast SO% in all groups, and was not affected by treatment with ORO 3 770. The 
most common cause of early death WIS chronic nephrop1thy, not an unusual findinl in aged mice. The 
number of dellhs due to hepltocellular ~was incl'cascd from 2 in CM to S in HDM. There were 
no o&hcr chlnges in ClllSC of delth. 

11 

la. The FDA statistician, Dr. Daphne Lin, used the Cox test and 
the generalized Wilcoxon test to analyze survival. There 
were no significant effects. The data were analyzed by 
gender and by two time periods, 0-50 weeks and 51-78 weeks. 
The figure below uses 3 six-month time periods. 
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Table m - Causes of Death 

C LD MDHD 

Chronic nephropathy 0 7 14 13 9 
~ 11 17 15 19 

Hepatocellular carcinoma 0 2 1 2 5 

Malignant lymphoma 0 1 0 1 1 
~ 1 1 2 0 

llCIIlllllgiosarcoma 0 0 1 0 0 
~ 1 0 0 0 

llistiocytic sarcoma 0 0 0 0 1 
9 1 0 1 0 

Cardiac septic thrombosis 0 1 0 1 1 
<; 1 0 0 0 

Other neoplastic• 9 1 1 1 1 

Other no1U1eoplastic 0 4 1 3 2 
9 0 2 0 2 

Unknown 0 9 8 2 6 
9 7 4 5 2 

•Includes one case each of hepatocellular adenoma, mammary carcinoma, 
endometrial sarcoma and Granulocytic leukemia 

2. There were no behaviotal indications of drug-related toxicil)'. A nwnber of observllions were common in 
all groups, especially late in the study, including excess lacrimalion and chromo c!acryonhea. yellow 
stadiing of the uio-genital region, alopccia llld lens opacities. The nwnbcr of lllimals with palpable tissue 
muses was not aft'ecled by ORG 3 770 ll'utmcnl 

13 
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3. HDM body weights were decrea.oed relative to CM by up to ~o/o at sporadic time poinls llld 111 the end of 
the study (figure 2). Body weifhts in all other groups were unaffected. Food consumption was increased 
sporadically by up to IS% in M.Dl.-i lllld HD animals. Drug intake was maintained within ;t20% of targeted 
levels. 

4. Differential WBC COIDllS were similar in C lllld HD :.i~mals. 

S. Gross necropsy indicated an increase in d."1lg-lreated males with liver masses or nodules (10, 10, 22 and 
28% in C, LO, MD and HD, respectively). This finding was confinned histcpalliologically by an increased 
incidence of hepatic adenoma and carcinoma in HDM (table 2). The sponsor 
attribi;tes this finding to induction of hepatic microsomal enzyme activity, and cites a previous study in 
which ORG 3770 induced activities of cytochrome P.,.,, aminopyrine-N-demethylase, aniline hydroxylase 
and several other hepatic enzymes. Comparison of electron 

14 

photomicrographs of livers from 3 CM and 15 HDM revealed 
modestly increased smooth endoplasmic reticulum in the drug­
treated animals, which is indicative of enzyme induction. 

Examination of animals not bearing hepatic tumors did 
indicate an increase in hepatic vacuolation (10, 12, 17 and 
13/50 in CM, LDM, MDM and HDM), possibly due Lo induction. 
However, the FDA statistical reviewer used the methods of 
Peto and the exact permutation trend test to analyze the 
tumor data. After correcting for multiple testing, no tumor 
types were found to be statistically significant except 
hepatocellular adenoma/carcinoma combined, in males only (p 
: 0.0015, linear trend; p < .05, control vs. HD paired 
comparison) . 

The most frequent nonneoplastic findings included amyloidosis of the heart. spleen, adrenals, liver and GI 
tract, chronic pneumonia, mesenteric congestion and lymphoid hyperplasia, chronic nephropathy, testicular 
degeneration and uterine endometrial hyperplasia. None of these appeared to be affected by ORG 3770 
treatment, but instead were consistent with age-related findings in this species. 
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Table IV - Neoplastic Findiop 

c LD MD HD 

Hepatic adenoma 0 3 3 6 10" 
9 1 2 1 0 

Hepatic carcinoma 0 4 2 5 8 
9 0 0 0 1 

Hepatic bcmangioma/sarcoma 0 1 3 1 0 
2 3 2 1 0 

Lung carcinoma/adenoma ci 4 3 1 2 
2 3 0 0 4 

Malignant lymphoma ci 1 0 1 1 
9 3 1 2 2 

Granulocytic leukemia 2 0 0 0 1 

Histiocytic sarcoma 0 0 0 0 1 
2 1 0 1 0 

Testicular interstitial 
cell tumor 0 0 1 1 0 

Mammary carcinoma 9 0 0 1 0 

Ovarian cys~denoma 9 0 1 1 0 

Uterine sarcoma/leiomyoma 2 2 1 1 1 

Endometrial stromal polyps 2 1 0 2 3 

Other 0 1 1 3 0 
9 1 2 0 2 

"p< .05 vs. control (Fisher) 
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B. A 24 mouth feediD& study ID rats with ORG 3770 (coodllded by Bio/d)'llll11ics Inc., E. Millstone,JSJ) 

A total of 400 Sprague-Dawley CD rats were subdivided into the following groups: 

~ # 11[&Jimal1 Dose Cmglkgtdayl 
M E 

c 50 so Vehicle 
LO 50 so 2 
MD so so 20 
HD 50 so 60 

ORG 3770 (balth P) was administered in the diet for 24 months followed by sacrifice and necropsy. 

Observations: 

Results: 

Daily 
Wcckly 

Months 12, 18 & 24 
Termination 

decedents) 

Mortality and general behavior 
Physical examination 

Body weights 
Food conswnption 

Blood smears (C & HD only) 
Necropsy 

Org.m weights 
Histopathology (C, HD and early 

I. Rates of premature mortality are swnmarized in figure 3. Overall 18 month survival ranged from 74-92% 
but 24 month survival was considerably lower (30-S6%). Early deaths were increased in MDF (70% vs. 
S2% in CF, p<.OS) but were dtcreased in HOM (44% vs. 70% in CM, p<.01). Individual causes of deaths 
were not provided for premature decedents. 

2. The sponsor reponed no behavioral observations indicative of drug-related toxicity. A number of findings 
including chromo dacryorrhea, ext' .;sive lacrimation and sores of the skin, tail and ears were observed in 
all groups, including controls. 

3. Body weights were reduced by 8-39% iii all drug trcauncnt groups in a dose-related manner (figure 4). 

4. Food consumption was comparable in all groups except for HOF, in which there were 5-30% increases. 
Drug conswnption was generally maintained within 10"/o of target doses (range -20 to +S7%). However, 
analysis ofORG 3770 content in the diet revealed fairly large Vlliations (up to SO%) in the distribution of 
drug in the diet material. 

S. Total and differential WBC data fi"om C and HD animals were unremarkable. 

6. Tumor data are swnmarized in table 3. ORG 3770 lrealment WIS associated with ID increase in thyroid 
follicular adcnomas in all treated male groups and ID increase in liver admtomas in the MDF IDd HOF 
groups. The increase in thyroid twnon was dose-related llld lppwed to be accompanied by an increase in 
thyroid follicular c.n:inonw in HOM. C-ccll tumOr hquenc:ies were not sipificantly increased. The 
sponsor sugests that changes in thyroid follicular llllllor hquency may have been secondary to induction 
of hepatic P4SO, but does not provide slqJllOl1ing evidence such u measurement of hepatic enzyme or 

16 
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serum TSH levels. The increase in liver adenomu was evident only in females (MDF J>"'(>.058 1111d HOF 
J>"'(>.028 vs CF), and wu not iu:c:ompanied by changes in the P.uency of other hcpalic tumors (e.g. 
carcinoma). Although not statistically si-CUU. there also lppeared to be a general llend toward 
increased Ulerinc neoplasms in the HOF group. Thus, there were ir.aascs in the &equency of uterine 
cndomctrial sarcomas (2 vs. 0), other uterine tumors (2 vs. I) and uterine endometrial polyps (4 vs. I), as 
well as cervical hyperpwiil (2 vs. 0) in HOF vs. CF. The incidence of otllcr neoplastic and DOMeOplastic 
findings did not appw to be affected by ORG 3770. Total tumor C011111S lllCI pcn:o•ttges of111111or bearing 
animals were also wiaffedcd. 

17 



Ori&ina1SumnwryofNDA20-415 

.. 
M 
0 
r 
t 
a 
I 
i 
t 
y 

100 

90 ;-

80· 

70: 

60. 

50 

40-

30 .-

20 

10 -: 
·"""""' 

0 
CM 

~·"' :;;;: < 

CF 

Weeks 0-26 

Weeks 51-74 

LOM LOF MOM MOF 

~ Weeks 27-50 

llli Weeks 75-104 

Figure 4 • Premature Mortality 

Remeron 18 

HDM HOF 



Original SlllllllW)' of NDA 2o-41 S Remeron 19 

T mle 3 • Neoplutic Findings 

-' J..Q MQ !::iQ 

t-!epatocellular adenoma 0 0 0 0 3 .., 0 0 4 s• 

Hepatocellular carcinoma 0 1 1 1 3 .., 1 0 0 1 

Thyroid follicular adenoma 0 1 4 5 9' .., 1 1 1 

Thyroid follicular carcinoma d 0 1 1 3 
.., 0 0 1 0 

Thyroid C-cell adenoma 0 5 3 7 7 .., 2 7 2 3 

Thyroid C-cell carcinoma 0 0 0 1 0 
.., 0 1 1 0 

Testicular interstitial 
cell tumor 0 0 2 0 3 

Uterine endometrial sarcoma .., 0 0 0 2 

Other uterine/ovarian tumors .., 0 0 2 

Uterine endometrial polyps .., 0 3 4 

Mammary fibroadenor~a .., 12 11 13 7 

Mammary adenoma .., 1 2 2 1 

Mammaryfibroma .., 4 0 0 0 

Mammary carcinoma 0 0 2 0 0 .., 14 13 13 19 

Mammary fibrosarcoma 0 1 0 0 1 .., 1 0 1 0 

Mammary lipoma 0 0 0 0 0 .., 1 0 1 0 

Adrenal adenoma 0 0 1 1 0 .., 3 2 1 3 

Adrenal carcinoma 0 1 0 0 0 .., 0 0 0 2 
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Table 3 (continued) 

Pheochmmocytoma 0 4 6 7 2 
9 1 2 0 3 

Pancreatic islet cell adenoma .; 4 1 2 2 
9 2 1 3 1 

Pituitary adenoma 0 22 24 22 22 
9 41 43 45 35 

Pituitary carcinoma 0 0 1 0 0 
9 2 1 1 3 

Renal lipoma 0 0 1 1 0 
9 0 0 0 l 

Brain glioma 0 0 2 0 2 
9 0 0 0 1 

Skin squamous cell papilloma 0 4 3 3 2 
Q 2 1 0 1 

Skin squamous cell Cilrcinoma c1 0 0 0 1 
n 0 0 0 1 • 

Skin fibroma/fibrosarcoma 0 0 2 0 2 
Q 1 1 4 2 

Histiocytic sarcoma 0 2 2 0 0 
Q 0 0 2 0 

Malignant lymphoma 0 1 0 0 1 
Q ]. 0 0 0 

Granulocytic leukemia 0 0 1 0 1 
Q 0 0 0 0 

Other 0 3 3 1 5 
9 2 2 1 2 

I Tumor-bearing animals 0 34 39 36 37 
9 47 47 48 48 

Total tumor count Q 70 93 52 87 
Q 104 96 115 113 

'p<.05 (fisher) 
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The sponsor reported, as found in the above table, that there was 
a significant linear trend in hepatocellulAr adenoma in female 
rats. They discounted the statistical significance of this 
finding because the rate was within the range of their historical 
controls, but did not offer any data regarding this. In an 
independent collection of 585 Crl:CD rats tested between 1984 and 
1991, the average rate of hepatocellular adenoma was 5\ for males 
and females (McMartin, et al., Toxicologic Pathology, 1992, 
20(2), 212-225). Another independent source also rates these 
tumors at 5\ in controls of this strain (Greaves and Faccini, Rat 
Histopathology, 2nd Edition, Elsevier, Amsterdam, 1992). 

The FDA statistician also found adenoma in female rats to be 
significantly increased. Using the age-adjusted method, a linear 
trend was found in the incidence of hepatocellular adenoma in 
females, p = 0.008. Paired comparisons of ~he control and nigh­
dose groups were not significant. Nor was a combination of 
adenoma/caarcinoma in males or females significant. 

Thyroid follicular cell adenoma in male rats were also found 
by the sponsor to be significant. The FDA statistician used the 
age unadjusted method to find a linear trend in the incidence of 
thyroid fcllicular cell adenoma, p = 0.0045. The age-unadjusted 
method was used because not all thyroids were available for 
eJ1.:arr.ination (48, 49, 50 and 46 rats from the male C, L, M and H 
groups) . The combination of th}·roid follicular cell 
adenoma/cystadenoma/carcinoma was also found to be statistically 
significant in males (p = 0.0047). Paired comparisons of the 
control and high-dose groups were significant for this 
combination of tumors in the thyroid, b\lt not significar.t for 
just adenoma. The historical control rate for thyroid follicular 
cell adenoma is well l:·elow the rate found in this study. 

HFD-120 recommended, in 1991, that the sponsor conduct 
studies to demonstrate that the liver and thyroid tumors found in 
rats were due to enzyme induction and hormonal effects, as th~ 
sponsor claimed. Subsequently, they treated male rats fer 14 
days with 60 mg/kg/day in the diet and found that mi~•osomal 
protein increased to 135\ of controls on Day 15 ·.-:hen measured as 
total protein. The activity of the followi~g substances was 
significantly (p < .Oll increased in treated rats on Days s and 
15: cytochrome P450, 180\ of controls; 7-EROD, 600\ of controls. 
P-nitrophenol UDPGT was increased on Days 5 and 15 to 170\ of 
controls, (p < .05). T3 and TSH levels in plasma were not 
affected, but T4 was 80\ of control values (p < .05). In a 90-
day study using the same dose level, T4 plasma concentration was 
not consistently lower in treated rats. TSH was increased in the 
drug-treated rats by 20-40\ on Days 14 and 28, but not Day 92 (p 
< .OS). Other rats treated with phenobarbital in this study had 
reduced T3 and T4 levels and increased TSH concentrations, but 
not at every sampling time (Dr· ~ o, 4, 14, 28, S2l. 
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Reproduction Studies 

•A Fertility Study (Segment I) with ORG 3770 in Rats• 

l. Study Parameters 
Test species - Sprague Dawley rats Ico:OFA-SD (IO~Sawl Spf 
Supplier -

22 

Body weight - males 53 - 96 g; females ~13 - 294 g on arrival 
two weeks prior to dosing 
Route of aciministration - oral 
Vehicle - gelatin (0.5% m/vl and mannitol (5% m/v) 
Drug Batch or Lot nu!!lber - N 
Study performed at -
Date~ - August - Dece~ber, 1985 
Grouping - 40/s/d 
poses - 0, 2.5, 15, 100 mg/kg 

Males wer~ dosed for 9 weeks prior to mating and during mating. 

Group A - Twenty females per group were dosed fourteen days prior 
to mating, during mating and up to and including Day 7 of 
gestation and we~e sacrificed on Day 21 of gestation. 
Group B - Ten females per group were dosed from fourteen days 
prior to mating through weaning at Day 21 post partum. 
Group C - Ten females per group were dosed from fourteen days 
prior to mating until Day ::.3 of g·estation, at which time they 
were sacrificed. 

2. Adverse Maternal Effects -

Although all females cycled ncrmally before dosing began, 
only 37, 38, 19 and 14 of the C, L, Mand H groups, respectively, 
had normal cycles during dosing. The mean duration of the cycle 
was 4.1, 4.2, 5.3 and 6.7 days in th~ c, L, Mand H groups. In 
the M group, 13 females had prolonged pro-estrous and 8 had 
prolonged di-estrous. In the H group, 26 females had prolonged 
di-estrous. 

These effects on cycling did not indicate interference with 
mating or fertility, as the mean precoital rate was unaffected 
and those dams that became pregnant all had some live embryos or 
fetuses upon examination or else had E1ome live young at 
parturition. There were no drug-related effects on bodyweight. 

3. Adverse Fl Effects -

In Group C, the preimplantation loss rate was increased in 
the L and H groups (8, 24, 14 and 49 %) . This effect was 
significant (p < .OS) in the L and H groups. Post-implantation 
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loss was not affected. Preimplantation losses were not 
significantly affected in Group A. 

Neonatal mortality during the first 24 hours after birth was 
significantly increased in the H group (p < • 05) . 

c L M H 

dams with live young 8 6 8 10 
# pups at delivery 120 92 106 147 

# of pups that died: 
within 24 hrs postpartum 0 2 1 12 
in Week l 5 1 8 8 
in Week 2 2 0 0 5 
in Week 3 0 0 0 0 

mortality within 24 hrs (%) 0.0 2.2 0.9 8.2 
mortality after 24 hrs. (%) 5.8 1.1 7.6 9.6 

There were no effects on pup weights, malformations, 
anomalies or other aspects of development except a minor delay in 
eye opening. Eye opening occurred at means of 16.1, 16.0, 16.6 
and 16.8 days for the C, L, Mand H groups. The H group was 
significantly longer (p < .OS) than the c group, although this 
probably is not meaningful in a toxicological sense. 

Individual data necessary to establish a relationship 
between cycling and either preimplantation loss or neonatal 
mortality was not provided. 

•A Segment II (Embryotoxicity) Study with ORG 3770 in Rats• 

1. Study Parameters 
Test species - Sprague Dawley rats Ico:OFA-SD (IOPSawl Spf 
Supolier -
Dody weight - females 216 - 313 g on Day o of pregnancy 
BQute of administration - oral 
vehicle - gelatin (0.5% m/vl and mannitol (S\ m/v) 
Prua Batch or Lot number - N 
Study perf opned at -
pates - August 86 - January 87 
poses - o mg/kg (40 dams), 2.s mg/kg (41 dams), 15 mg/kg (39 
dams), 100 (SO dams) mg/kg 

Dosed daily Days 6-17 of gestation. Approximately 20/d were 
sacrificed on Day 21 of gestation. The remaining dams were 
allowed to deliver, their litters culled to 4/s on Day 5 pp, 

- -- i 
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then, after activity and emotionality testing, cull~a to 3/s. 
l/s were then tested for learning & memory and the other 2/& for 
reproduction testing. 

There were only 33, 31, 32, 33 pregnant dams per dose. 

2. Adverse Maternal Effects -

Mean weight gain during the first s days of dosing was 22, 18, 
12, 2 g in the C, L, M and H groups. Only the H group was 
significantly different from controls. Gains were equal after 
dosing stopped. Food consumption was decreased in the H group 
during days 6-10 (75\ of controls) but recovered soon thereafter. 
There were no differences during lactation. 

3. Adverse Fl Effects -

Five H dams had resorptions only. Gestation length in that 
group was 22.7 days compared to 22.0-22.2 for the other groups 
(p < .05). Ovarian weight and preimplantation less were not 
affected by mirtazapine, but postimplantation loss was increased 
in the H group (p < .Ol). 

preimplantation l~ss (\) 

~ostimplantation loss (\) 

c 

13 

9 

L 

14 

6 

M H 

22 2 

2 33 

The mean fetal weight of H group was 89\ of the c group fetal 
weight (p < .05) yet the placental weight was 117\ of control (p 
< .05). There were no drug-related anomalies, variants or 
malformations, no developmental delays, either in morphology or 
cognitive. 
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C. All embryotolkity study witll Ors 3770 la D11tcb nbblU 
Nllbcrllllds) 

A IOCll of 125 apfDulch rabbits were subdivided u follows: 

~ 
Cl 
C2 
LO 
MD 
HD 

#pfA8jmals 
2S 
2S 
2S 
2S 
2S 

i>oK (n)g/kg) 
Untteated 
Vehicle 
2.S 
10 
40 

Org 3 770 (baich J} wu llfmjnjstcred by gavage during days 6-18 of gestation. 

Observations: 

Results: 

Daily 
Days 0, 6, 12. 

19, 25 and 29 

Day29 

Monality and general (()ndition 

Body weights 
Food consumption 
Necropsy 
Reproductive parameters 
F, gross, skeletal and visceral examination 

I. One C2 doe died on day 18 after an intubation error. 

2. There were no behavioral signs of toxicity. 

Rcmeron 

3. HD does gained up to 200,. less than the C 1 group. Body weight gains in other trealment groups were 
unaffected by Org 3 770 trcllment. 

25 

4. HD food conswnption wu decr~ued by 43%during 8CSwional days 19-24 (after tennination of0rg3770 
crcaancn.). 

S. Reproductive parameters are sUllllllllliz.ed in table 3. Although the rate of postimplantllion loss was 
hipcst, and fetal weights were lowest in the HD llfOUP, the differences from ~ontrOb were not statistically 
significant The number of malfonnations was abo bipcst in this aroup. Two types of malformations 
contributccl to the large number of HD malfonnalions, both of which were abo prevalent in other poups: 
pulmonary llelectasis (2, S, 2, I and S) and missing fifth stemebnlc (4, 12, I, 9 and 21 fetuses from Cl, C2, 
LO, MD and HD sroups, respective!)). Other malfomlllions were unremarkable in their distribution 
llllOll& treatment groups, and included small size (0, 2, l, 3 and 2), spina bifida (2, 0, 2, 1 and 0), cleft 
palalc (0, l, 0, 1 and 2). brain malfomllliom including bydrocepbalus (2, S, 2, 1 and S) and misshapen ribs 
(0, 0, 2, 0 and 3 fetuses &om Cl, C2. LD, MD 11111 HD (lrllups. respectively). The ovenll incidence of 
skeletal and viKcral Vlrialions wu abo-iwile. These~ found in 93·100% ofexllllined felllKS. 
However, the dislribulion 1;1PU1-ec1 to be alllred lliPdY. to lbal os•ifl"'tion delays wppeaaed to be more 
prcvUnt in Org 3 77<M!ealld lillen. 
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Table V - :-1.eproductive Parameters 

Cl C2 LO MD HD 

# Pregnant does 15 19 22 23 22 
# w/Live fetuse3 14 18 21 22 21 
# w/Abortiorui or 
dead fetuaea only l l l l l 
# Corpora lutea 6.33 ,; . '78 7.09 7.39 7.09 
# Implantations 5.33 6.21 6.18 5.78 6.36 
# Viable f otuses 4.66 5.05 5.18 5.08 4.90 
t Poatimplantation loss 12.6 lB.7 16.2 12.1 23.0 
Fetal wt (g) 37.5 37.4 39.5 39.6 37.0 
Sex ratio (M:F) 1.15 l.27 J..15 0.87 l.06 
# Malformations 4 10 9 ll 20 

•A Segment III (Peri- and Post-Natal) Study with ORG 3770 in 
Rats• 

l. Study Parameters 
Test species - Sprague Dawley rats Ico:OFA-SD (IOPSaw) Spf 
Supplier -
Body weight - females 214 - 3-!3 g on Day 0 of pregnancy 
Route of administration - oral 
Vehicle - gelatin (0.5% m/v) ?.nd mannitol (5% m/vJ 
Drug Batch or Lot number - N 
Study performed at - ; 
Dates - August 1986 - April, 1987 
Grouping - 40/s/d 
Doses - o mg/kg (22 females), 2.5 mg/kg (25 females), 15 mg/kg 
(22 females), 100 mg/kg (25 females) 

Females were dosed from Day 17 of gestation up to and including 
Day 28 of lactation. 

•At day 5 postpartum the litters were reduced to 4 males and 4 
females. After completion of the test for activity and 
emotionality J male and 3 female animals from each litter were 
maint,;iined :.:er further testing and crossing. The remaining 
animals were sacrificed (around day 35 postpartum).• 

26 

•At weaning, two Fl females and two Fl males from each litter 
were taken in a non-selective way for further breeding. At about 
week 10 of age the females and males from different litters of 
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the same test group were caged together on a on.e-to-one lasis. 
After successful mating both female and male remained in the same 
cage until Day 14 of pregnancy." 

2. Adverse Maternal Effects -

Weight gain between Days 17 and 21 of gestation were SS, so, 42, 
and B for the C, L, M and H groups respectively. The H group was 
significantly different from the control group {p < .OS). The H 
dams gained more during the lactation period and caught up to 
controls by the end of lactation. Food consumption was reported 
only for Days 0-16 of gestation, during which time no drug­
related effects were noticeable. 

Seven high··dose litters were entirely lost before birth. 
One H dam was autopsied on Day 23 of pregnancy and all embryos 
had resorbed. One dam delivered prematurely on Day 20 and three 
others on Day 21 of gestation. All their feti.1ses were dead. Two 
other H dams had all dead fetuses at delivery on Day 23. Only 
one control dam lost ari entire litter. This was a case of 
resorptions found on autopsy on Day 24 of gestation. Gestation 
length was not affected by the drug. 

3. Adverse Fl Effects -

The sponsor stated that "Neonatal mm:·tality within 24 hours 
and after one week post partum was significantly increased in the 
high dose ORG 3770-treated group". The figures below do not 
include the lost litters cit~d above in the maternal effects 
section. 

c L M H 

dams with live young 19 20 20 16 
# pups at delivery 230 275 263 230 

# of pups that died: 
within 24 hrs postpartum 2 9 4 20 
24-72 hrs 0 8 3 ') 9 

Days 4-7 0 1 2 4 
in Week 2 0 2 0 t:: 
in Week 3 0 0 l 1 
in Week 4 0 0 0 l 

mortality within 24 hrs (\) 0.9 3.3 l.S 8.7 
mortality Days 2-7 ( \) 0.0 3.3 l.9 18.7 
mortality after Week 1 (\) o.o 0.7 0.4 4.3 

* the litters were culled on Day 5 to 4/sex/litter. 
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It appears that the dams that lost more than 2 pups within the 
first week after birth were these: 
002, 
003, 
016, 
023 

The dams that lost weight during the first week of dosing were 
these': 
002 
003 
010 
015 
022 
1 These do not include those that lost their entire litters 
before birth as cited above in maternal effects 

After studying the above listings, one is not required to 
conclude that losing weight during pregnancy contributed to the 
early death of pups. 

29 

Pup weights of the high-dose group were only 75\ of those of 
the control group (p < .05) at the start of lactation and 
remained that way throughout the 2A day lactation period. The 
low- and mid-dose groups were about 8% less than controls during 
lactation. However, after that timP., the remaining pups that 
were to be used in further developmental tests were not different 
from controls in bodyweight. Yet. at D~y O of pregnancy for the 
Fl females bred, the high-dose group bodyweights were only 87% of 
the control group weights. This difference was maintained 
through the 14 days of gestation until they were all sacrificed. 

The H dams that lost weight during the first week of dosing 
were not necessarily those that had low birth weight pups. Dams 
002, 003, 024 had mean pup weights of 4 g at birth. Most other 
dams had mean pup weights of 5 g and three had 6 g. 

There were no drug effects on developmental measures, other 
than bodyweight. 
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Special Studies - Genotoxicity Tests 

A. Uascbeduled DNA synthesis (UDS) In HeLa S3 cells In !l!m 

Org 3770 was tested at concentrations of 4-800 l'&lml for genotoxic activity (induction of umcheduled DNA 
l)'lltbesis) in cultured bWIWI cells. No activity was folllld at concentrations of up to 400 µg/ml, with and 
without llldabolic activation (rat 89 mix). Marked toxicity to cells was evident at higher collCCllU'ations. 

B. Gene mutation In Chinese hamster V79 cells 

Org 3770 was tested for mutagenic activity at concentrations up to 400 µg/ml. There was no evidence of 
reversion to 6-tbioguanine sensitivity at Org 3770 con;:cntrations of up 10 300 ,.g/ml, with and without 
JDCtabolic activation (rat S9 mix). Higher concentrations were cytotoxic. 
C. Micronudeus trst In rats with Org 3770 

Rats (6/sex) were dosed with Org 3770 (I, 10 and 100 mg/kg i.g. x 2 days) followed by sacrifice. Marrow 
smears were examined microscopically for the presence of micronuclei. Org 3 770 showed no evidence of 
dastogcnic activity. 

D. A Salmonella microsome mutagcnldty trst (Ames trst) with Org 3770 

31 

Org 3770 was tested at concentrations of 8-5000 ,.gtplate in the test mains TA98, TAIOO, TA1535, TAl537 
and TA 1538 with and without metabolic activation. No evidence for a change in the rate of reverse mutations 
was found after trcatrucnt with Org 3770. 

E. A sister cbromatid excllange test in rabbit lymphocytes in vitro with Org 3770 

Rabbit lymphocytes in primary culture were incubated with Org 3770 (37-300 µg/ml) witli an without metabolic 
activation (rat S9 mix), followed by assay for sister chromatid exchanges during mctapbasc. Otg 3770 
displayed no clastogcnic activity in this assay. 

Special Studies - Metabolism Effects 

Hepatic enzyme induction studies of Org 3770 and mianserin in the 
male mouse 

Male CD-1 mice were administered Org 3770 (200 mg/kg) or 
mianserin (240 mg/kg) in the diet for 4 or 28 days. The 
following hepatic parameters were measured: microsomal and 
cytosolic protein, microsomal P450, activities of p-nitrophenol­
glucuronyl-transferase (NGPT), AH, AND, ECOD and glutathione s­
transferase. Treatment with Org 3770 for 4-28 days led to 
increases in hepatic protein (11-36\), P450 (32-58\), AH (32-
67\), AND (56-86\), ECOD (132-193\) and glutathione S-transferase 
(28-57\) activities. NGPT activity was unaffected. These 
changes were comparable to those observed after mianserin 
treatment. 
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Enzyme induction.and its reversibility in liver of rats after 
repeated oral administration of Org 3770 

32 

Male and female WISTAR rats were treated with Org 3770 (80 mg/kg 
i.p.) or phenobarbital (80 mg/kg i.p.) for 4 consecutive days, 
after which they were sacrificed. The following hepatic 
parameters were tested: weight, protein and P450 content, 7-
ethoxycoumarin-O-deethylase (ECOD), aminopyrine-N-demethylase 
{AND) and aniline-hydroxylase (AH) activities (females only). 
Treatment with Org 3770 produced induction of hepatic P450 
activity equivalent to that elicited by the positive con~rol, 
phenobarbital, as evidenced by increases in liver weights (17-
31%), P450 content (15-46%), ECOD (169%), AND (115t) av.d AH (42t) 
activities. The changes in hepatic weights, protein and P~50 
content were generally greater in females compared to males. All 
parameters had returned to baseline within 4-8 days. 

•oRG 3770: Effect on Selected Hepatic Drug Metabc-;lising Enzymes 
and Thyroid Function in Male Rats Following Dietary 
Administration for 2 Weeks" 

Twenty-seven Sprague Dawley CD rats were given t~1e drug in the 
diet at a dose level of 60 mg/kg/day for 14 day~. Twelve other 
rats served as controls and were not dosed. O! the 27 treated 
rats, 18 were used only for sampling plasma levels of the drug, 
but the results of this analysis were not sv~mitted. 3 of the 
remaining 9 treated animals were sacrificec on Day 4 of the study 
(along with 6 controls) and the remain.'.ng 6 treated animals had 
blood drawn on Days l, 4, 7, and 14 for the measurement of 
thyroid hormones ( T3 , T4 , TSH) and were then sacrificed on Day 
15. The liver, thyroid and pituita"'Y uf each sacrificed rat were 
weighed. The livers were then subJected to analysis for 
microsomal protein, cytochrome P4~0. p-nitrophenol UDP­
glucuronyltransferase (PNUDP), a.nr.! 7-ethoxyresorufin 0-deethylase 
(7-ERD). 

RESULTS 
1. Weight gain in the tre~ted rats was only 85% of the control 
rats, but this difference was not statistically significant. 
Food consumption in the treated rats was 119% of controls (p < 
.01), thus food utilization was less efficient in the treated 
animals, suggesting that general metabolism in the treated rats 
was greater than that in the controls. 

2. T3 and TSH levels were not different than controls, but T4 

levels were 84\ of controls throughout the study, even on Day 1 
(p < • 05) . 
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3. Liver weights of the treated rats were 109% of controls (p < 
.05), but pituitary and thyroid weights were not affected by the 
drug. 

4. Microsomal protein was increased in treated rats to 13S% of 
controls on Day 15 when measured as total protein. The following 
substances were significantly (p < .01) increased in treated 
rats on Days S and lS: cytochrome P450, 180% of controls; 7 ··ERD, 
600% of controls. PNUDP was increased on Dayu S anu 15 to 170% 
of controls, (p < .05). 

•A 90-Day Thyroid Function Study in Male Sprague-Dawley Rats with 
ORG 3770• 

ORG 3770 was given to SO rats at 60 mg/kg in the diet and 
fifty others received it via gavage. SO were controls and SO 
others received phenobarbital at 7S mg/kg via gavage. Ten 
rats/group/interval were sacrificed on Days 0, 4, 14, 28 and 92. 
Liver and blood samples were collected. 

Liver weights of ORG 3770-treated rats .,.·ere slightly gz·eater 
than controls, but the differences were not significant. Pheno­
treated rats had significantly heavier liver weights, absolute 
and relative, up to 118' of controls. Mean thyroid/parathyroid 
weights of diet ORG 3770-treated rats were 12St of controls on 
Day 14 (absolute, p < .OS) and Day 92 (relative, p < .OS). 'I'he 
means for Days 28 was 110% of controls (p > .OS) Gavage-treated 
rats did not differ from controls. Pheno-treated rats hQd 
heavier thyroids on Days 14 and 92 (p < .01). 

TSH was increased in the rats given ORG 3770 via gavage or 
diet by 20-40% on Days 14 and 28. Statistical significance was 
not reported for hormone levels in this study. The ':ats were 
tested at BioDynamics in NJ and the blood analyzed by B~averman 
and De Vito at the Massachusetts Medical School in Worc.~ste~. MA. 
The TSH increases on Days 14 and 28 appear to me to be :ceal 
differences, but this effect was not present on Day 92. T3 

concentrations of diet-ORG 3770-treated rats were claimed by the 
researchers to be lower than controls on Day 4. The means of 
these two groups were 110 ng/dl for the controls and 97 for the 
ORG 3770 diet-treated group. However, these two groups had means 
of lSS and 112 before treatment began, so this is probably not a 
drug effect. There were no other signs of an effect on T,. 
T4 plasma concentration was not consistently affected in tre~ted 
rats. The largest difference between controls and diet-treated 
rats was on Day 28 when the ORG rats had levels that were 127% of 
controls, but this difference is not likely to be statistically 
significant due ~o large variances within each group. Other ~ats 
treated with phenobarbital in this study had >:educed T3 and T4 
levels and increased TSH concentrations, but "ot at everv 
sampling day. Generally, the effects of the ph.::nobarbital were 
slightly greater than those of ORG 3770. The increas~s in TSH, 
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generally seen in the three treated groups on Days 4, 14, or 28, 
were the largest changes of all three hormones measured. 

Special Studies - Cardiovascular Toxicity 

Investigation on cardiotoxicity of Org 3770, mianserin and 
imipramine in anesthetized dogs 

Cardiotoxicity following overdosage of imipramine, mianserin or 
Org 3770 was assessed in chloralose-anesthetized, ventilated 
beagle dogs. Drugs were infused i.v. at a rate of 30 mg/kg-hr (5 
animals/drug) for a maximum of 5 hr or until animals died from 
cardiac arrest. Blood pressure, cardiac output, ECG and other 
cardiovascular parameters, as well as plasma drug levels were 
monitored. 

Of the dogs dosed with Org 3770, 4/5 died just prior to the end 
of the experiment; the remaining animals survived. The average 
cumulative Org 3770 dose was 138.6 mg/kg. This dose produced 
peak plasma drug levels which fell within the range of 7-20 
µg/ml. In the mianserin group, 3/5 animals survived, while the 
other 2 died near the end of the infusion period. The average 
cumulative dose was 144.5 mg/kg and the maximum plasma 
concentration wa~ in the range of B-16 µg/ml. In contrast, all 5 
of thi;> imipramiue animals died from cardiac arrest during the 
first 3 hr of infusion. The average cumulative dose was 64.3 
ms/kg which c,~::::r,.spcn:ied to maximum plasma levels in the range of 
4-11 µg/ml. 

Aside from ~xceptions listed below, changes in cardiovascular 
parameters were generally comparable in the 3 experimental 
groups, with the changes occurring earlier (at -50\ lower plasma 
levels) in the imipramine group. These changes included 
decreased heart rate (up to -100 bpm), decreased arterial blood 
pressure (syetolic -75·100 mmHg, diastolic -50-75 mmHg), 
decreased left ventricular Vmax and dP/dt, decreased stroke 
volume and cardiac output (-1 l/minl, and increased right atrial 
pressure (+5-10 mmHg systolic and diastolic) . Total peripheral 
resistance was generally unaffected. Imipramine produced an 
initial so bpm increase in heart rate and a slight increase in 
cardiac output, followed by a gradual cardiodepressant effect. 
In addition, LVEDP was increased by 10 mmHg in the imipramine 
group only. Blood gases and hematologic parameters were 
generally unremarkable. The changes in cardiovascular parameters 
were correlated to plasma drug concentrations and formed an 
overall picture of a gradual decrease in left ventri~ular 
contractility, leading to a decline in stroke volume and cardiac 
output. The resulting decrease in blood pressure led to 
insufficient perfusion pressure and cardiogenic shock. 
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ECG revealed 30-50\ increases in PQ intervals for all groups, and 
a 25\ increase in QT interval which was seen only in the 
mianserin group when values for corrected for heart rate changes. 
The QRS interval was increased by 10-25\ in the imipram.i.ne and 
mianserin groups only. All of the ECG changes were mosL evident 
near the end of the infusion, coincident with the onset of shock. 
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Summary 

Org 3770 (mirtazapine) is an antidepressant which is structurally 
related to mianserin and to ORG 4428 which is now undergoing 
clinical testing as an antidepressant (IND 39,520). ORG 3370 is 
a racemic drug which appears to display antagonist activity at 
serotonergic S-HT2 and noradrenergic a2 receptors, but also 
displays moderate antagonist activity at histaminergic H, and S­
HT3 receptors. It appears to be weak or inactive at cholinergic 
and dopaminergic receptors. Unlike most antidepressants, Org 
3770 does not act as an uptake inhibitor for monoamine 
neurotransmitters. 

Organon generally feels that NE activation is an effective 
remedy for depression. It is likely that NE activation is the 
strongest effect of this drug, relative to serotonergic effects. 
Org 4428 is a selective NE reuptake inhibitor. 

Remarkably, some of the receptor blocking properties of 
mirtazapine were noted for the racemic mixture and only one or 
the other of the two enantiomers, or, with just one enantiomer 
and not the racemic mixture. 
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CNS-pharmacological profile of ORG 3770 and Its enantlomera 

CNS.Ph•nn1cologlcal Profll• ORG 3770 (Sl+•n•nt. (R) .. n•nt. 

Behayioral mo<lels 
Antidepressant-like effects 

- bulbectomized rat behavioral + + -
bioehemical + - + 

- acquired immobility test - - + 
Anti-anxiety effects 

- anxiosoif test :t :t :t 

EEG-studies 
Antidepressant profile 

- sleep (rat) + + :t 
- sleep (human) + + + 

Recemor inla!!!<tions 
Noradrenaline (a2-blockade) 

- enhancement NA release + + . 
- rauwolscine displacement + + . 
- antagonism clonidine mydriasis + + . 

Serotonin 
- affinity 5HT 2 + + :t 
- affinity 5HT 3 + . + 

Histamine 
- H,-antagonism + + + 

Acetylcholine 
- QNB binding . . . 
- guinea-pig ileum . . . 

ORG 3770 increased the potassium-induced release of NE in an 
in vitro preparation and also displaced rauwolscine (an a 2 
antagonist). In vivo, it. antagonized mydriasis induced by 
clonidine, an a, agonist. These effects suggest that it would 
increase NE tone centrally as well as peripherally by blocking 
presynaptic a2 receptors, thereby releasing more NE. It may also 
increase serotonergic tone because a2 receptors are also located 
on 5-HT nerve terminals (idazoxan, an a 2 antagonist, increases 
release of 5-HT) . Its 5·HT2 antagonism may help relieve neurotic 
aspects of some depressed patients and its 5-HT3 antagonism may 
relieve anxiety associated with depression. There is some weak 
a 1 antagonism, as shown by pA2 values of 6.2 for the parent and a 
metabolite, org 3838, in the rat vas deferens contraction test. 
ORG 3770 not only binds to H1 sites in in vitro binding studies, 
but it acts at those sjtes in guinea pig ileum. This effect is 
probably responsible for sedation occurring in some patients. It 
was completely inactive at H2 sites. In addition to having only 
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very weak binding at muscar1n1c receptors, it did not antagonize 
the effects of tremorine in the guinea pig ileum. 

The sponsor pointed out that the structure and mechanism oi 
action of ORG 3770 is different from that of more traditional 
antidepressants which block the reuptake of monoamines, such as 
the tricyclics and the new SSRI's, and therefore should not be 
expected to be positive in every model of depression because some 
models were developed for specific classes of drugs based on 
mechanisms of action. ORG 3770 lacked activity in some classical 
models of antidepressant efficacy. The racemate and the (+) 
enantiomer were inactive in the forced swim, or as the sponsor 
calls it, the acquired immobility, test. curiously, the (-) 
enantiomer did delay the onset of immobility. No explanation was 
given for this phenomenon. 

The sponsors own scientist, J. s. de Graaf, developed a test 
for antidepressant efficacy in which the natural predatory 
behavior of rats toward mice is measured. But when OR~ 3770 was 
tested, it did not influence predatory behavior. In 3 related 
test, mice treated with ORG 3770 decreased aggression induced by 
isolation (ED50 •S mg/kg p.o.), suggesting that this drug would 
be an effective antidepressant. Finally, the drug did prove to be 
effective in the olfactory bulb-ectomized rat model of 
depression. In this test, the racemate (at doses of 0.5 and l.O 
mg/kg, sc) and the (+) enantiomer (at doses of 1 & 2 mg/kg, sc) 
blocked the hypermotility in the open field induced by 
bulbectomy. The (-) enantiomer was not effective. At higher 
doses, the racemate induced sedation, indicated by reduced 
numbers of crossings in the open field. These rats were treated 
with the drug for 12 consecutive days before testing began. This 
particular test is valid only with subchronic dosing (with any 
drug, not just ORG 3770), i.e. acute dosing has no effect on the 
hypermotility. Bulbectomy reduces the NE and MHPG content of the 
amygdaloid cortex and the midbrain. Treatment with ORG 3770 
reversed this effect, probably by blocking a 2 receptors. 

ORG 3770 produced an "antidepressant# profile in healthy 
human volunteers. It also affected EEG sleep patterns in rats in 
a manner similar to that of classical and atypical 
antidepressants. At l mg/kg ip, it reduced waking and increased 
deep sleep without affecting REM sleep. At 3.2 mg/kg, it 
increased deep sleep and reduced REM with no other effects. 
Finally, at 10 mg/kg, it suppressed deep sleep and REM resulting 
in increased quiet waking behavior. 

The sponsor is suggesting that this drug will also act as an 
anxiolytic, based on its effect in the •anxiosoif• test. This 
test is the punished drinking conflict test in which rats are 
water-deprived and then electrically shocked when they lick the 
drinking tube. ORG 3770 was only mildly effective at increasing 
punished drinking at doses of 1-2 mg/kg and appeared to be less 
efficacious than benzodiazepine-like anxiolytics. 

Demethyl ORG 3770 is the only metabolite that was found in 
the brain and the only one to be tested for activity. It was 
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found to be leas active than the parent in the EEG antidepressant 
profile study and in vivo antagonism of a,, 5-HT2 , and H1 
receptors. These differences may be due only to relatively poor 
bioavailability of the metabolite compared to the parent drug, 
because receptor binding studies did not indicate a difference 
between the metabolite and the parent. The 8-hydroxy, 8-hydroxy 
demethyl, and the N(2)-oxide metabolites were less active than 
the parent in in vitro activity tests. No other metabolites were 
tested. 

The cardiovascular pharmacology of ORG 3770 was studied in 
conscious rabbits, anesthetized cats and dogs. Blood pressure 
and heart rate were not affected at doses up to 1.0 mg/kg i.v., 
except for slight decreases in heart rate in the dog at 1.0 
mg/kg. These dogs also exhibited slightly decreased myocardial 
contractility and slightly increased peripheral resistance at 
that dose. At 10 mg/kg i.v., the same effects were noted 1n dogs 
as at the lower dose of 1 mg/kg, but in cats, the dose of 10 
mg/kg i.v. slightly lowered heart rate and blood pressure, which 
it had not done at lower doses. Also, the highest dose of 10 
mg/kg reduced the changes resulting from vagal stimulation and 
carotid occlusion, and, in rabbits, from NE and isoprenaline. 
The drug itself never affected pressure or rate in conscious 
rabbits. 

PK 
The drug is rapidly absorbed in rats (< 30 min) and in dogs( 1-
1.5 hrs). After i.v. administration, the distribution phase 
half-life was 12 min in rats and 24 min in dogs. The second 
phase (elimination) half-life lasted for 2-3 hrs in these 
species. It has a modest volume of distribution in the rat (4-5 
l/kg) but quite large in the dog (20 l/kg) . Radiolabel studies 
indicated penetration of ORG 3770 and its metabolites into most 
body tissues, including the brain, but no evidence of drug 
accumulation. Only the parent drug and its N-desmethyl 
metabolite (possibly active) were found in the brain. 

ORG 3770 is a substrate for microsomal oxidation. 
species tested (rat, rabbit, mouse, guinea pig, dog and 
3770 was subject to N-demethylation ano a-hydroxylation 
by formation C•f glucuronide and sulfate conjugatE'S. 

In the 
manl , ORG 
followed 

Approximately one-third of the radioactivity in a dose was 
excreted in urine and slightly more than one-half in feces. 
Although the drug did not accumulate in plasma, the tissue:plasma 
ratio of brain, eyes, skin, heart and lung doubled after multiple 
dosing. ORG 3770 is bound to plasma proteins to a moderate 
degree (85'). These binding sites should not be saturated in the 
physiological range of plasma drug concentrations. The drug 
induces hepatic P450 (evident by changes in liver weight, P450 
content, and oxidating activity) in mice and rats and thus should 
tend to speed its own and other dr\lgS' metabolism (see further 
summary of enzyme induction under toxicity section). In rats, 
the drug crosses the placental barrier and is found in milk. 
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Toxicology 

Acute toxicity studies were carried 01.::t in mice and rats. 
The LD50 values for orally administered ORG 3770 were 810 and 720 
mg/kg for males and females, respectively. In rats, the oral 
LD50 values were 490 and 320 mg/kg, males and females 
respectively. When ORG 3770 was administered intraperitoneally 
to rats, the LD50 values were slightly greater than 100 mg/kg. 
The two enantiomers of ORG 3770 each had oral LD50 values of 
slightly greater than 200 mg/kg. These studies were not GLP, but 
the most significant discrepancy from GLP was the fact that the 
potency of the drug was not analyzed. 

Chronic Toxicity Studies 
Thirteen-week toxicity studies were reported for rats and 

dogs, but since the high doses used in these studies were the 
same as the high doses used in one-year studies in rats and dogs, 
they are not reviewed here. However, gavage dosing was used in 
the shorter study and dietary admixing in the longer rat study. 
Both dog studies utilized capsule/tablet dosing on a daily basis. 
Also, these studies are not reviewed because they were not GLP. 
According to the sponsors summaries of those studies, the 
findings do not differ from those of the one-year studies. 

In one-year studies, rats were administered ORG 3770 in the 
diet at doses of 2.5, 20, and 120 mg/kg/day and dogs by tablet at 
doses of 2.5, 15, and BO mg/kg. There were no behavioral 
findings for rats and were only transient in dogs, including 
inappetence, emesis and tremor, as well as a single episode of 
tonic/clonic convulsions in 1 HD dog. 

The drug caused animals in the high dose groups to gain 
significantly less weight than controls. HD rats weighed only 
33% of controls and HD dogs were 7-20% less than controls. 
Although both species had weight decrements, HD rats ate more 
food than controls and dogs ate the same or slightly less than 
controls. The lower dose group! hE'lped form a dc1se-related 
trend, but were not significantly different from controls. The 
structurally similar ORG 4428 also stimulated increased food 
consumption in rats while producing severe weight decrements. 

HD dvgs experienced a mild normochromic, no.rmocytic anemia, 
and elevated serum alkaline phosphatase and transaminase 
activities. The sponsor attributes the former change to 
decreased food consumption and the latter to a generalized 
induction of hepatic microsomal enzyme activity by ORG 3770. 
Recovery values for ttllse hematologic and clinical chemistry 
values were normal. There were no significant changes in 
differential leukocyte counts. There were no unusual blood 
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findings in rats. Thus, neither of these studies predicted the 3 
cases of agranulocytosis encountered in clinical trials. 

Autopsy findings in the dog study included increased liver 
weights with hepatic enlargement and hypertrophic change~ 
consistent with enzyme induction. Again, recovery was complete 
after 5 weeks of washout. HD rats had relative liver weights 
that were significantly (p < .01) greater than controls, but 
there was no mention cf hypertrophy after microscopic examination 
of the liver. 

Microscopic renal changes were found in HD rats, mostly 
males. There was greatly increased numbers of vacuoles in the 
cytoplasm of tubular epithelial cells. This was not .:ccompanied 
by necrosis or degeneration, although mild pigmentatior. in these 
cells may indicate that some organelles were comproml~ed. Some 
recovery was noted after one month. The same effect was noted in 
the 13-week study. These findings were not replicated in the 
dog, although dogs did have evidence of siight renal 
inflammation. 

Carcinogenicity Mice were tested for 18 months at doses of 2, 
20 and 200 mg/kg in the diet. Rats were tested for 24 months at 
doses of 2, 20 and 60 mg/kg in the diet. The drug had no effect 
on mortality in mice. There was a significant linear trend (p = 
0.0038) for survival in male rats, indicating that the drug 
decreased mortality in the high-dose group (percent survival 
after 24 mos. in controls = 30, in high-dose males = 56). The 
drug had no effect on mortality in female rats. 

The terminal sacrifice body weights of male mice were 6% 
lower than controls ~nd females were 4% less than controls. 
Neither group was si·Jnificantly different from the respective 
control group. Wit!1 a large number of mice still alive in each 
group (n = 26-31), it could be expected that even these small 
percentage differences should be significant, but they weren't. 
Increased food consumption by treated mice, compared to controls, 
probably helped keep bodyweight decreases to a minimum and 
suggests that general metabolism may have been increased in the 
high dose group. Food utilization in drug-treated rats was also 
poor, especially in females. High-dose females ate 130% as much 
food as controls, but their body weights were only 71% of 
controls. Mid-dose females ate 111% as much as controls but 
w~ighed only 86% of controls. Male body weights for the L, M and 
H groups were 94%, 87% and 76% of controls and their food 
consumption was 104%, 105% and 111% of controls, respectively. 

Differential leucocyte counts were taker. in both mice and 
rats, but no relationship to the drug was found. Gross and 
histopathological lesions, other than the tumors reported herein 
as statistically significant, were of the type normally 
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encountered in aged rodents and were not related to drug 
treatment. However, there appeared to be a trend toward elevated 
uterine tumors and increased cervical hyperplasia in females 
dosed with 60 mg/kg. Although not statistically significant, 
this could be indicative of an endocrine disturbance not 
previously detected. 

There were no single tumor types in mice that were 
statistically significant, but when hepatocellular adenoma and 
carcinoma were combined, there was a linear trend in male mice 
(7, 5, 11, 17 in C, L, M, H groups; p = 0.0015). The incidence, 
in male mice, of adenoma was 3, 3, 6, 10 and of carcinoma was 4, 
2, 5, 8. One HD mouse had both one adenoma and one carcinoma. 
The number of mice with liver masses or nodules increased in a 
drug-related manner. Male mice had increased activity of liver 
enzymes, including P450. There was also ultrastructural evidence 
of induced enzyme activity in the form of modestly increased 
smootr. endoplasmic reticulum in males of the high-dose group. 

Male rats had an apparent, but uot signific3nt, increase in 
hepatocellular adenoma (0, 0, 0, 3 in C, L, M, H groups). Female 
rats had a significant increase in hepatocellular adenoma (0, 0, 
4, 5; p = 0.008, trend test). A paired comparison of the 
control group with the high-dose group was not significant. When 
this type of liver tumor was combined with hepatocellular 
carcinoma for statistical analysis by the FDA statistician, the 
combination was not significant in either sex. Although the p 
values for these analyses were 0.0101 for males and 0.0077 for 
females, they are not considered significant after correction for 
multiple tests of common tumors. The number of rats with 
hepatocellular adenoma in this study is within the range of 
historical controls. However, the occurrence of adenoma was only 
in the groups treated with higher d0ses of the drug. Carcinoma 
was also within the range of historical controls, but occurred in 
all treatment groups and the control group. 

Male rats had a statistically significant increase in 
thyroid follicular cell adenoma/cystadenoma (1, 4, 5, 9 in C, L, 
M, H groups; p = 0.0045, trend test). When these tQmors were 
combined with thyroid follicular carcinoma (0, 1, 1, 3), the 
result was also significant, p = 0.0047. Neither tumor type 
alone or the combination were significant in female rats. 

Three reproduction studies were carried out in Sprague-Dawley 
rats using doses of O, 2.5, 15 and 100 mg/kg. Dutch rabbits were 
dosed with 0, 2.5, 10 and 40 mg/kg in a Segment II study. The 
weight gains and food consumption of high-dose dams and does were 
reduced relative to controls. Oddly, the rabbits drastically 
reduced food consumption by 43% AFTER dosing stopped. High·-dose 
rats resumed food consumption and weight gain at normal or 
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supranormal levels a few days after the initiation of dosing. 
Mid- and hiah-dose females in the Segment I study had prolonged 
pro- or die~trous prior to mating, but this did not interfere 
with mating. 

43 

Three different dosing regimens were used in the Segment I 
study. All started dosing 14 days prior to mating, but dosing 
was terminated on Day 7 of g~station, Day 13 of gestation, or Day 
21 pp. Preimplantation loss was increased in the low- and high­
dose groups (24 and 49%; p < .05) of those dosed until Day 13 of 
gestation and then sacrificed at that time. Preimplantation 
losses were not affected by the drug in the other dosi~g 
regimens. The number of pups/litter was not affected by the drug 
in the group allowed to deliver. Postimplantation loss was not 
affected in any of these groups of the Segment I study, but were 
significantly affected in the Segment II rat study and there 
appeared to be an insignificant increase at the high dose of the 
rabbit study. Postimplantation loss in the high-dose rat group 
(Segment II) was 3-4x that of the other groups, p < .01. There 
were no signs of teratogenicity in the rat study and only very 
weak signs in rabbits, namely a possible slight increase in F1 

findings of pulmonary atelectasis and missing fifth sternebrae. 
Both of the latter findings may be considered as manifestations 
of embryotoxicity which are secondary to growth retardation. 

Pup mortality was a major finding in the Segment III study 
and was also significantly increased in the Segment I study. The 
percentages of pups dying within the first 24 hrs of the Segment 
I study were 0, 2, 1, 8 for the C, L, M, and H groups, 
respectively. During the next 3 weeks, pup mortality continued 
to be greater in the high-dose group, although the differences 
were not so dramatic as in the first 24 hrs. In the Segment III 
study, 7 entire litters in the high-dose group were lost at or 
before birth. No other dams lost litters. The sponsor did n<it 
count any pups as "stillborn•. Of those born alive, 1, 3, 2 and 
9% (C, L, M, H) died within the first 24 hrs and an additional 0, 
3, 2, and 19% died during the 2nd and 3rd days after birth. 
There was no correlation of the reduction of darn body weight gain 
during gestation with pup mortality. 

Pup body weights of the high-dose group were only 75% of the 
control group weights at birth and did not recover during 
lactation. Birth weight did not correlate with dam reduced 
weight gain. Birth weights of the low- and mid-dose groups were 
only 92% of the control group weights. 

A series of five mutagenicity screens (Ames, sister 
chromatid exchange, in vivo rat micronucleus, gene mutation in 
Chinese hamster V79 cells, and unscheduled DNA synthesis) failed 
to detect clastogenic or mutagenic effects of ORG 3770. 
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Male mice given ORG 3770 at 200 mg/kg in the diet (as in the 
carcinogenicity study) for 4 and 28 days were found to have 
increased hepatic protein (11-36%), P450 (32-58%), aniline 
hydroxylase (32-67%), aminopyrine-N-demethylase (56-86%), 7-
ethoxycoumarin-o-deethylase (132-193%) and glutathione s­
transferase (28-57%) activities. p-Nitrophenol-glucuronyl­
transferase activity was unaffected. 

The sponsor then tested male rats for liver enzyme activity 
and found increased P450, 7-ethoxyresorufin-O-deethylase, and 
UDP-glucuronyltransferase activity. 

T ~ levels- in plasma were found, in a subsequent study, to be 
lower in rats treated with the high-dose used in the 
carcinogenicity study, than in controls, but TSH levels were not 
affected by the drug. In yet another study, TSH levels were 
found to be elevated during the first month of treatment, but not 
after 3 months. T4 levels fluctuated above and below the levels 
of controls. 

In a study of cardiovascular safety, ORG 3770 was compared 
to mianserin and the tricyclic antidepressant, imipramine. The 
cardiotoxicity safety index for both ORG 3770 and mianserin was 
approximately twice that of imipramine when equal doses were 
tested, whereas the ratio was much higher when therapeutically 
equivalent doses were tested. Thus, ORG 3770 required high doses 
(> 100 mg/kg i.v.) to produce cardiovascular toxicity, manifest 
as cardiodepression leading to shock. Electrocardiographic 
changes were evident only at doses which decreased myocardial 
perfusion. Thus, direct effects on cardiac concuction do not 
appear to be a toxic effect of ORG 3770 treatment, as they appear 
to be with tricyclic antidepressants. 
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EVALUATION 

Mouse Carcinogenicity Study The slight weight reductions in 
high-dose mice suggest that the dose of 200 mg/kg was close to 
the MTD. The increased food consumption stimulated by the drug 
may have prevented 1reater weight disparities in these mice. 
This drug did not ii.crease mortality or cause any form of 
pathology except to stimulate liver activity. Therefore, the 
high-dose of 200 mg/kg could be accepted as the MTD for mice. 
Dose-range-finding studies were not submitted with this NOA. 

45 

It would be appropriate for the sponsor to justify their 
selection of 200 mg/kg as the high-dose. If the justification is 
not sufficient, the labeling proposed herein may need to be 
modified. 

Hepatic microsomal induction is an accepted nongenotoxic 
mechanism by which certain tumor types ~ay be increased in 
animals. Thus, hepatic tumors may be induced in mice by known 
inducing agents (e.g. phenobarbital, benzodiazepines) and the 
background incidence of these tumors is high, at least in some 
strains (e.g. male B6C3Fl mice). Therefore, the mouse tumor data 
in the present study are not particularly disturbing for the 
following reasons: (1) mutagenicity studies indicate no direct 
ORG 3770 genotoxicity, (2) hepatic microsomal induction has teen 
demonstrated in this and other species, and (3) the liver tumors 
were restricted to a single sex (males) and dosage group. 
Nevertheless, the significant combination of adenoma/carcinuma 
should be reported in the labeling. Phenobarbital is labeled as 
being carcinogenic in mice. 

Rat Carcinogenicity The high-dose of 60 mg/kg in rats should 
be considered to be higher than the MTD. The drug drastically 
reduced the weights of the treated rats, causing the mid- and 
high-dose groups to weigh much less than the desired 5-10% below 
the control group. The 24% & 29% reduction in bodyweight in the 
high-dose male and female groups is likely to have caused these 
animals to live longer and have fewer tumors than controls. In 
fact, the high-dose males did live longer than controls. 
Although it is usually the case that a dose higher than the MTD 
leads to increased death, in this case it seems to have led to 
decreased death, at least in HD males. 

The types of tumors found in these rats are consistent '.iith 
the types expected under conditions of liver enzyme induction and 
over-stimulated thyroid function. The sponsor has conducted 
studies, upon our recommendation, to demonstrate exaggerated 
enzyme and hormonal activity. The expected changes in enzyme 
activity and hormonal plasma concentration occurred, albeit 
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weakly. However, it is not clear that the statistical increase 
in hepatocellular adenoma in female rats of this study was caused 
by the drug or more directly related to enzyme induction. 
Adenoma and carcinoma occur in untreated Sprague-Dawley female 
rats spontaneously at rates of 5% and 1.4%, respectively. 
Earlier in this review, I cited a report from Ciba-Geigy 
(McMartin et al., 1992). They used control groups of 60-70 rats 
(same strain as that used by Organon) in 9 two-year studies. The 
range for hepatocellular adenoma within the 9 control groups went 
up to 21.7% in females and was slightly low&r in males. 
Hepatocellular carcinoma ranged up to 1.4%, per control group. 
In this study, the rates were 10% (5/50) for adenoma and 2% 
(1/50) for carcinoma in high-dose fe~ales. However, the fact 
that all 12 rats with hepatocellular adenoma were from the mid­
and high-dose groups does suggest that there may be a drug 
relationship. The sponsor reported that these rates were within 
the range of their historical controls, although those data were 
not submitted. We have requested this information from the 
sponsor and they are preparing a submission as of the date of 
this review. 

There were no control groups in the Ciba-Geigy data in which 
hepatocellular adenoma did not occur. In the current rat study, 
most of the tumor types that were found had a zero incidence in 
the control group, including adenoma in the liver. This is 
probably an unusual outcome. Therefore, even though the 
incidence of hepatocellular adenoma in the treated groups was not 
above the range of historical controls, the control group was 
lower than the range of historical controls. This accentuates 
the importance cf tumors found in the treated groups. Finally, 
because the liver adenoma in female rats were statistically 
significantly increased in treated female rats, this fact should 
be reported in labeling. 

Increased thyroid follicular tumor incidence is a known 
effect of drug-induced hepatic induction in the rat (McClain et 
al., Studies on the mode of action for thyroid gland tumor 
promotion in rats by phenobarbital. Toxicol Appl Pharmacol, 
94:254-65, 1988). The accepted mechanism involves an increase in 
thyroxine (T,) turnover, which leads to disinhibition of thyroid 
stimulating hormone (TSH) secretion. The resulting thyrotropic 
action of TSH may then lead to follicular tumorigenesis. This 
mechanism appears to be a possible basis for the dose-related 
increase in thyroid tumors observed in male rats dosed with ORG 
3770. The work of McClain et al. showed that an increase in 
tumor promotion by phenobarbital could :::>e blocked simply by 
administering thyroxine to the rats. This presumably reduced the 
excessive production of TSH through feedback on the pituitary 
thereby reducing stimulation of the thyroid. There is enough 
evidence for increased TSH release in rats treated with ORG 3770 
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to expect that the tumors found in the thyroid were not directly 
caused by the drug, but through a hormonal imbalance. However, 
it is known with phenobarbital that oile flow, the hepatic 
binding of thyroxine, the bile to plasma concentration ratio, and 
the biliary clearance of thyroxine are increased in rats. We 
don't know if ORG 3770 affects any of these parameters. Perhaps, 
even though both drugs are enzyme inducers, each may induce in a 
mutually exclusive manner. 

The reduced weight gain in conjunction with increased food 
consumption in treated rats is evidence of a high metabolic rate, 
probably caused by excessive T3 and T, secretion. 
This metabolic phenomenon probably did not occur in the 12-month 
dog study. Findings included increased liver weights in the 
higher dose groups, but not increased thyroid weights. Although 
the body weights of the higher-dose dogs were less than controls, 
there was no increase in food consumption among treated dogs. 

Finally, there is no proof that thyroid tumors do not 
develop in humans as the result of a liver-enzyme-inducing drug. 
Therefore, the tumors must still be reported in the package 
insert mentioning the likely mechanism 
of excessive TSH. 

RECOMMENDATIONS 

1. The NOA is approvable. 

2. The sponsor's proposed labeling is found below with 
recommended additions appearing under shade and deletions under 
strike-out. These recommendations may be subject to change after 
the sponsor submits further information about dose-range-finding 
studies and historical controls for carcinogenicity studies. 

CLINICAL PHARMACOLOGY 
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ar1ticiep~essaftt effeet:ivefteSEJ. BetR eftafltieme!'e ef miFtazaf!iAe 
a~e preel!ft\eS te eent:ri8~te te the antiele15?eeeaPlt aeti:it); tfle 
( 1) eftaPltiemer ey 1'leeJeirtfJ-et• aPtel S Iii .. reeepters, aftel the ( ) 
enaftt:ieft'ter 1') 1'leeJeiftfJ 5 if!r.a reeeptere. 
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P.::i?IEROtF1 is sl:!e a eefttrally aet:i ·.'e ftietatnifte (II+) artta~enist. 
'i'ftie inf.>ezactie:P'i "46~ '~::pl-a:i::n the iftit:ial eeelative eiteeta eeeft il'l 
~etieftt:e REtlEROtP". ASt!EROtP" J!'eeeeesea anJeielytie 15rersertiea 
~1Aieft May Be ef Beistefit ifl 'tfte t!'eatffteAt ef aPJ:Jtiet:y aym13tems 
whieh are eften aeeeeiatee witft 6epreaaien. 

REt4EPt91t"" lae!te tfte eaeie eiEie eflaiFJ eelie'teel t:e ee respef\sifsle 
fer t~e aAtie~eliAef~ie si~e effeete ef the tra~itieAal tFieyelie 
a~~iee~ressaftt-&;- In clinical studies, REMERON1" displayed fewer 
anticholi~~rgic side-effects than tricyclic antidepressants to 
whj-::;~, it was compared and, in particular, REMERON™ did not 
produce clinically relevant effects on the cardiovascula~ system 
at therapeutic doses. When administered in the evening, REMERON™ 
improves sleep by shortening the time to onset, reducing the 
number of nighttime awakenings, reducing the time spent awake, 
and increasing the latency to Rapid Eye Movement (REM) sleep. 
These clinical observations confirm earlier findings in EEG 
studies in animals. 

In healthy normal volunteers, a single dose of REMERON™ (lSmg) 
had moderate effects on subjective and objective psychometric 
tests designed to detect decreases in cognition, memory, 
attention, psychomotor performance and muscle tone. The effects 
of REMEROt-1"' and diazepam appeared to be additive. 

Carcinogenesis, Mutaqenesis, Impai:cment of Fertility 
Carcinogenesis: Carcinogenicity studies were conducted in mice 
(18 months) and rats (24 months) given mirtazapine in the diet at 
2, 28, 1u1el 288 m~/lt~/eay doses. up to 22 tl11\1!$i (mice) and 2, 28 
afteio 68 m~/lt~/eey 13 times (rats) ~e ~~,r~COJlll!lttnded human 
Ft~·~ ... ,:p~·::':'a .... ·mg/m~=:.'.J::,asis. · ···· ·rffte maxiftltt?ft. eieei!:!i .. in· t:~eee .. 9'ttteii.ee ··1ere 
a,ts!'SlL&matery 3gg (Me'dee) aftel 99 (rate) times 'E:fte maJtilfttilft Eiaily 
8e9e reee!Mtefteleei fer ftttJttaft ttse en a 11t~/Jte) 1'aeie. 

lft miee, there ~ere i~ereaaeei ~ltraetrt1ett1ral ehaft~ee ift 
ftepateeytee wftieft ~1e1·e eefteietePte wiE:h eRe.rwt_~:--=-=-~~=~'~'~-~!.e~._ ... aft_S_ .. _fE:.~.~-s 

~:d::::::~i:~;~:~::!}~!~~iii1\iim1~~~~~~.;~c£~~·'-S< 
ll'l~reased. incidel'lce. 'oi thyroid to11Tcuiar "C:eif ,/*!t"" ,, an 
adenoma/cystadenoma-Og;§;I.~~ eneio eareifteme in hi~h eese males as 
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ee1119a:re8 te eeAl!'el aAiMale il:!jH~!RtS. These !'es~lte rs:el!'e l.lff:~ 
••itlB;~~~\li~-.jti-(dl.l"et7''T.iver enzyme induction, 
i:nereaseel met:aeelism e:f thyrei:el herMePlea, iPlerea9eel '1'611 le'• els 

i%aii&i~iji~-~~i: e~:e e:r::;: ?!:::e~~: !fi~~~!,!~~i\Y 
felliettlar eell neeplaerns is Jeftewn te eee'tlr in rate whePi treateel 
witft eneyw.e i~S~ein~ eem,e~ft8s 1 ans ie eeftei8eree ee ee a 
speeiee epeei:fie1 ften ~ene~e1rie respenee aeseeiae~~ .... ~:~th._l~n9 

iim±iiiiji:({~;}~i;JL~J~~hA~fl~tieere • ~~.,;;J!+M~~S!;1Pt 

Mutagenesis: ORG 3770 produced no genotoxic effects in ~ 
~(tll ewiftl!J four in . v•i E:Pe ~#'?'""1~!1l cell assays (sistl!lrychromatld 
#ij.cl)anql!/t.f!st, __ unscht;dulftdiONA i~Y.l\~h•sis assay., gene mutation in 
~tn,,se. !ll!Jllst:l!r)V79 ~l!IJ..l~• ~tl•<Jl:l• .. viv9 •rat micronuc ... eus.···t:~l (and 
one ll'I vi¥e bacterial mutation assay (Ames test) : sister ... • . 
eftreRtatiel eJteftaRIJe teet 1 1::lAsefteeit1leel E>tJ.!J e~·AtAe:eis asaay, '='efle 
mttt:atien in Cftirsezse ftametere aftei a !ftiereftt1eiette teet. in rat3. 

Impairment of Fertility: Seses ef mirtaEa~iRe aemiRisteree te 
l!ats, at a~~reJtifftat:ely 159 titnes tftc l-ti~Pte3t reeeft't!r.E.l"l8:eel ftttfttaf'I 
elail) eese eft a m~/ltEJ ~asie, ree~lte~ iR t~e i"ereased 8eenatal 
me!'talit~,. aAei let;er SeEiy :1eiEJAt. ller,:e-.-er, eetret:ts eyele 
~ae~erfte, Matin~ aftei ~rc~nafley perfermaflee, ~re and peet 
iMplaAt:atiefl le!:3a al'ltJ the phyeieal anei l!eP.ta·:ieral ele-.-elepmer.t ei 
effs~Fift~ were P1et ath·ersely affeetee. In a fertility study. in 
;ats, mi:rtazapine waa 9!vena1;.,do~es up to 22 times the lll&l!.i!ll.WU 
,reco111111ended bwnan dp.1'~ (JllRijD)'.Oll.a mq/m2 basis;-.. Mating and 
conception were nota~feptedt>Y.the drug, butiestrous ~yq+-.il'ICJWas 
4+.s.,rµp~~ }tt. ~~~~~;tb.,!;#M!!ft i~{R; ;~r• rtimes_· 1;.pe- ~.Q~ 

Pregnancy 
T~ratogenic Effects - Pregnancy Category B C: Reproduction 
~tudies in pregnant rats and rabbits at doses up to ap~reni111atel'.!' 
lSS a!'ld 68 24.~>+7 times the maximum daily ~ftCOlll!l!!tnded human 
dose :<~Pl 'oii a m~/~2 basis, respectively •. h~ve ·_revealt;.c:l .. 110 

evide;nce)f;;tera;ogen~c effects. TJ' Z?i~~0~~:·P 
controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, 
this drug should be used during pregnancy only if clearly needed. 
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Nursing Mothers 
REMERON was found to be excreted in small amounts in the milk of 
lactating rats. As with other antidepressants, care should be 
exercised when REMERON is administered to nursing women. 

cc: NDA 20-415 
HFD-120 
HFD-120/GFiLzgerald 

/SSparenborg 

~~\_-..t 
STEVEN SPARENBORG, Ph.D. 
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Auplt 14, 1995 

RBVIEW AND BVALUA110N OF CAB.aNOOBNiaTY 8TtJDIBS 

'lllvisryn;r; 

Qmrical name: 

~tegory; 

lpdication: 

Bg1rmpupd: 

NDA 20-41& 

Steven Spmnbcq. Ph.D. 

Oia••wm, IDc. 
Wcat Onmgc, NJ 

RBMBRONe ( 6-ezamjenserin, mirtmpinc. ORO 3770) 

I, 2, 3, 4, 10, 14b-heuhydro-2-methylpyrazillo (2, 1-2] pyrido 
(2,3-c)(2)benD'Upinc 

"2• S-HT2, S-HT3 antqonist 

depression 

'lbil drua 'WU nepliw ill tbe Amm_ FliD '""''liGD ill °"'' SE 
hem- V79 ceUs. ln WW> nt miCIOllllCleul. •• hda1ecl DNA 
l)""W• ill HeLa S3 oelll. llld ._ cbrometid ....... tuts. 

'Ibo lpODP did DOt llJbmlt dolo-nD&e-flncUnc """'"with tbis 
NDA. 
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•A1111 motdh c:arclnopnk:lty t.1dJns llUdr In m1ce with oac; sm• 
CD-1 mice (SQ,lsex/dose) were glwn the tmt drug lo the diet at doses of 0, 2, 20, and 
200 mgllcg. 

1. The FDA 11atl1tlclan, Dr. Daphne Un, used lhe Cox t9lt wl the ... •allzed 
Wilcoxon test to analyze survtval. There were no l!mlfls;ut tlftyU. The data were 
wiyzed by gender and by two time periods, O-SO wa1lcs and 51-78 w11l:s The ftsure 
below uses 3 six-month time periods. 

50 

"" M 40 H==I 
0 
r 
t 30 H::::3 
a 
I 
i 201-1==1 
t 
y 

o....__._..__._~_...___._._ _ _._~--1:.:::::::i...L-.....1...~....l.--l....ti."li~ 

CM CF LDM LDF MDM MOF HOM HDF 

D weeka o-2e ~ Weeka 27-12 ~ Weaka «52-78 ' 

llpn J-!lt . • ....., 

The causes of death were unrelated to tho tllit drug. 

2. Weight effects w.. vwy lllsht- Male h ....... mice w.lshed 6 .. Im than 
mntrols MCI female 'high.dose ma welahed 4'9 lea. Mid- Ind high.dose mal• and 
females ate more food thin cantrols fp < .01; • the tlbles on lhe .following pages>. 
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3. 1'1H1 i«'r1 

c U> MD BD 

Hepatic "'eooma .s· . 3 3 (i 10" 
~ 1 2 1 0 

Hepatic carcinoma d " 2 5 8 
~ 0 0 0 1 

Hepatic bemaqioma/un:oma d 1 3 1 0 
~ 3 2 1 0 

Lung cuciaoma/1dcmma 0 4 3 1 2 
~ 3 0 0 4 

MaligDllll lymphoma 0 1 0 1 1 
~ 3 1 2 2 

Granulocytic leukemia ~ 0 0 0 1 

Histiocytic sucoma 0 0 0 0 1 
~ 1 0 1 0 

Testicular illtcrstitial 
cell tumor 0 0 1 1 0 

Mammary carcinoma ~ 0 0 1 0 

Ovarian cystadenoma ~ 0 1 1 0 

Ulerine am:oma/lciomyoma ~ 2 1 . 1 1 

Enclomettial stromll polyps ~ 1 0 2 3 

Otber 0 1 1 3 0 
~ l 2 0 2 

'P<.05 VI. c:mill01 (Filber) 

Ciross necropsy Indicated an lnaeue in ~ mala with llvw masses ar nodul• 
(10, 10, 22 and 28.,_ in C, LO, MD Ind HD, ....,.c:tively). This ftnd1ns WIS confirmed 
hlstopathologlcally by an lr.amed incidence of hepltlc adenoma and c:ardnoma In 
HOM (table 2). However, the FDA llltiltlCll ravlewer used the melhods of Peto Ind . 
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· lhe exact pennutatlon trend test to .nalyze the tumor data. After correcting for multiple 
testing, no tumor types were found to be statistically slgnlfic:Mt. 

The sponsor reported a tepll'lle study In which male mice were lhw1 200 mg/kg 
In the diet for 4 or 28 days In which ORG 3770 Induced actlvlti• of c:ytoc:hrome P 450 
(41·58'1.), amlnopyrlne-N~emethvlue (7C).86'1.), .nlllne hydroxylase (32-67 .. ), 7-ECOD 
(132·193 .. ). The activity of p-Nltropheno~luaironykransferase was not affected. 
Examination of animals not bearing hepatic tumors did Indicate .,. lnaeue In hepatic 
. vacuolation (10, 12, 17 n 13150 In CM, LDM, MOM .nd HOM), possibly due to 
lnduct!on. Comparison of eledron photomiaographs of livers from 3 CM and 15 HOM 
revealed modestly lnaeased smooth endoplasmic retlailum In the drug-treated animals, 
which is indicative of enzyme Induction. According to the sponsor, there were no other 
significant changes in the incidence of neoplasms. 

The most frequent nonneoplastic findings induded amyloldosis of the heart, 
spleen, adrenals, liver and GI tract, chronic pneumonia, mesenteric congestion and 
lymphoid hyperplasia, chronic nephropathy, testicular degeneration and uterine 
endometrial hyperplasia. None of these appeared to be affected by ORG 3770 
treatment, but instead were consistent with age-related findings in this species: 
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•A 24 month feeding study In nm with OIC 3770• . . 

Sprasue-Oawley rats (SOfsexldose) were given the drug In the diet It doses of 0, 2, 20 
and 60 mglkg. 

~. The Cox and Wilcoxon tests were used to analyze mor1allty. A significant effect (p 
< .01) was found in male rats. As can be seen in :.":e fl~re below, It is due to 
lnaeased survival in high.dose males. There was no effect of ii-.~ drug on survival in 
female rats • 
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2. Food coniumption was incnsued In all lnslted groups throughout the lb.ldy. The 
mid- and hlgtHiose groups ate lisnlflclntly more (p < .01) thin controls In most 
monthly samples, yet they did not pin as much weisht as did aintn>b. Al the end of 
the study, mean body welshts (percent of control) In the male L, Mand H groups· were 
94%, 87'1t and 76'1t. Female terminal mean body welBhts were 94%, 86'1t and 71 IJ. of 
controls, respec:tively. See the graphs of bodyweight and food consumpdon below. 
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T.W. 3 • Neapllltk Rncliip 

J; IJ2 

Hepatacellular adenoma cf 0 0 
2 o· 0 

Hepalocellular carcinoma cf 1 1 
2 1 0 

Thyroid follicular adenoma cf 1 " 2 1 1 

Thyroid follicular Clfdnoma 0 0 1 
v 0 0 

Thyroid C-cell adenoma 0 s 3 
2 2 7 

Thyroid C-cell carcinoma 0 0 0 
2 0 1 

Testicular interstitial 
cell tumor 0 0 2 

Uterine endometrial sarcoma 2 0 0 

Other uterin&'ovarian tumors 2 1 0 

Uterine endometrial polyps 2 1 0 

i-..tammary fibroadenoma 2 12 11 

Mammary adenoma 2 1 2 

Mammary fibroma 2 4 0 

Mamnwy catdnoma 0 0 2 
2 14 13 

Mammary fibre--~ cf 1 0 
2 1 0 

Mammary llpoma cf 0 0 
2 1 0 

Adrenal adenoma cf 0 1 
2 3 2 

Adrenal cardnoma cf 1 0 
2 0 0 

Am .1::112 

0 3 
4 5• 

1 3 
0 1 

s ga 
1 1 

1 3 
1 0 

7 7 
2 3 

1 0 
1 0 

0 3 

0 2 

0 2 

3 4 

1::1 7 

2 , 
0 0 

0 0 
13 19 

0 1 
1 0 

0 0 
1 0 

1 0 
1 3 

0 0 
0 2 
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Table 3 (continued) 

t1 4 6 7 2 
e 1 2 0 3 

hncreatlc Islet cell adlnorna t1 4· 1 2 2 
e 2 1 3 1 

Pltulmy adenoma t1 22 24 22 22 
e 41 43 45 35 

Pituitary carcinoma t1 0 1 0 0 
e 2 1 1 3· 

Renal lipoma t1 0 1 1 0 
~ 0 0 0 1 

Brain glioma t1 0 2 0 2 
e 0 0 0 ,. 

Skin squamous cell papilloma t1 4 3 3 2 
e 2 1 0 1 

Skin squamous cell carcinoma t1 0 0 0 1 ..• 
e 0 0 0 1 

Skin fibroma/fibrosarcoma t1 0 2 0 2 
e 1 1 4 2 

Histioc:ytic sarcoma t1 2 2 0 0 
e 0 0 2 0 

Malignant lymphoma t1 1 0 0 1 
e 2 0 0 0 

Granulocytic leukemia t1 0 1 0 1 
e 0 0 0 0 

Other t1 3 3 1 s 
e 2 2 1 2 

I Tumor-bearing animals t1 34 39 36 37 
e 47 47 48 48 

Total tumor c:r.unt e 70 93 52 17 
e 104 96 115 113 

'p<.OS (Fisher} 
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The IPOfllOr reported, as found In the abaw tlble, ~ there was a llanlfk:lnt linear 
INnd In hepatocellular adenoma In female 1'1111 and.thyroid folllallar cell adenoma In 
male nds. The FDA statlotldan also found thme two tumor typea ID be llplftcaidy 

• Ina 'ed. Using the 111 lldjustmd mllhod, a llnw bWld was found In the Incidence of 
hepatocellular ldenoma In females, p - 0.008. Usln1 the 1p unadjusted lllllhod, a 
linear trend was found In the lnddence of thyroid follla1lar cell adlnoma, p - 0.0045. 
The age.unldjusted method was used because not all thyroids W9l'e available for 
examination ("8, 49, 50 and 46 1'1111 from che male C, L, Mand H llOUPS). Pall'lld 
ex>mparlsons of lhe control and hlgtwbe groups were not liplflcant for either tumor 
type. 

The sponsor reported that the rate of hepatoceJlular aJenorna was within the 
range of their historical c:ontrols. ID a inclerm'mt colloctioo of 585 Crl:CD rats telted 
between 1984 llld 1991, the awnae rare ofhepltocellular ldtll!O!!!I w 5% for males a 
females (McMartin. et al.. Tolieologlc Palhology, 1992, 20(2), 212-225). Anotber 
independent aource allo rates tbae tumon at 5% in ommoll of this lllUi (Onawa llld 
F¥C:ini, Rat Hillopalhology, 2n4 F.dilion, BlleVier, Amsterdam, 1992). 

The historical control rate for thyroid follicular cell adenoma. howe-.w, Is well 
below the rate found In this study. HF0-120 recommended, In 1991, that the sponsor 
c:ondud studies to demonstrate that the liver and thyroid tumors found In rats were due 
to enzyme induction and hormonal effeds, as the sponsor claimed. Subsequently, they 
treated male rats for 14 days with 60 m&'lcsfday in the diet and found that mlaosomal 
protein increased to 13S% of controls on Day 1S when meuured as total protein. The 
adivity of the following substances was significantly (p < .01) lnaeued In treated rats 
on Days S and 15: cytochrome P450, 180'%. o( controls; 7..fROD, 600t. of controls. p. 
nitrophenol UDPGT was Increased on Days Sand 15 to 170% of controls, (p < .05). T1 
and TSH levels in plasma were not affected,. but T4 was 80% of control values (p < .OS). 
In a 90-day study using the same dose level, T4 pluma a>ncentration WU not 
consistently lower in treated rats. TSH was increased in the dru~ rats by 20-404' 
on Days 14 and 28, but not Day 92 (p < .OS). Other rats treated with phenobarbital In 
chis study had reducad T, and T~ levels and inaeued TSH conm111'1tions, but hot at 
every sampling time (Days 0, 4, 14, 28, 92). 

- :, 
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SUMMARY 

MORTALITY 

- llO efl'ect Oil IDOdllit)' ill mice 

- 6- tnmd 6r ..... in ... - in•'il:e'"• dlll lbe .. "" 1 mcnJity ill die 
~ amap (pcRord IUr¥ival after 24"1W. in oamvJa - 30. in bip.dolC -·-56) 

• DO efl'ect Oil IDlldllity in female rats 

BODYWEIGHT 

• camiDal llCrifice body weiaJits of male mice were 6% low dum coatrols and females were 
4% las than controla, neither group tdpifiQIDtly dliraeat fzom tbe 1espedive control 
poup. With a larac number of mice llill aliw in w.b poup (n • 26-31), it could be 

· CAplCtcd that even these small percaatagc diffcreaces sboidd be idplficent, but they 
weren't. . 

• tbe incrcued food consumption by tniated mice, compued to controls, probably helped 
keep bodyweiaht decreases to • minimum and suacsts that pncn1 mct•bolipn ma1 
have been incJeued in the high dose group. · 

. - food utili.ulion in dJua·trcated rats was also poor, especially in females. High-dose females 
ate 130% as much food u controls, but their body weiahts were only 71% of controls. 
Mid-dole females ate 111 % aa much aa controls but welahecf only 86% of controls. 
Male body weights for the L. M and H poups were 94%, 87% 11111 76% of controls 
and their food comumption Wll 104%. 105% and 111% of ooatrols, napecdvely. 

OlllER TOXIC FINDINGS 

• cli1renndal leucocyte OOUlltl were tlkm ill boda mioe and mfl. but DO rehdlmlhlp ID die 
clava wu found. Onla and hi~ 'wm1, mi. tban 1be tuman aiipCldlld 
benin • lllti"ica'ly l!plflcant. Wiie of die tJpl I'" nw!IJ Wlt""d ied ill tpd 
JOC ..... and WWI not m'aW ID drua 11*1 eat 

. 
TUMORS SPBClAL S1UDJES OF BNZYNBS AND HORMONES 

•time W'I DO 'hdldcaOy aipfftaent lliiW '1Jlll in mkle. but time Wll9 olelJ' llpl of 
toxicity In Ibo liver. A•.,.. (3, 3, ft 10 in C. L. M. H poupa) and aadDoma (4, 2. 
S. 8) alpplaled ID be imnued ill mile miDI. • ._.. 1be munJw of miao wllb Uwr 
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m• 11 or DOdulel. Mmle mloo Jmd Illa &Jd .civtty ofliwr WiUW. fmh..t!"I 
P450. 1bcn w allo allaiibUCCUUll .,..._,.,. or b'"":aoed e&IZ)D eadri:) ill tbo form 
of'mr-dutl)' im:r111 d -ooda .....,... .... ,..cieuhpn ID maim oldie..,......,_ poup. 

·lib male mice, male 1111 lmd itD IPl*eldJ but DOt liplflcent, iDcr JR ID .... b:IM"u'sr 
..._,..,, (0, 0. 0. 3 ID C. &... M. H pOUjll). Pemale mll bid a "*"'"' ult baraa iD 
bepalacelhWir .......,.... co. 0. 4, 5; p - o.ooa. tnad tllt). '11111 .,. ••• dllll tllted 
male nD for Jiwr em)'m MivJty ad foaDd ml Id P450, 7'4dioq:awww&dlu.(). 
deelhylae. and UDP.pwW.flllwfta& ICliYlty. 11le ........ of Ills w11b GM:1C 
tumon in tia 11114y ii wltbhl t11o nmae or biltodcal CClldaola. eow.v., t1ie 
occurrence or 6- tumors hen w aa1y in tbe jiUiipi trem1 wilh bl&f- .,_ of 
tbe drug. , , 

- male rats hlll a ltatiwtically mplficat iDcreue iD th)TOid follicum cell 
adenorna/cystadenome (1, 4, 5, 9 in C. L. M, H poups; p • 0.0045, 1leDd test). T4 

levels in plesme \WR found, in a lllblequent ltUdy, to be low in rm treated with the 
high-dole Ullld in the can:inopaicity study, than in coatrola, bUt TSH levela were not 
affected by the drua· ID yet lllOdler lbldy, TSH levels wae found to be elevated 
during the first month oftreehMnt, but not after 3 montbs T4 lcvelJ ftuctuated above 
and below the levels of controls. 

MlITAOBNICITY 

• this drug wu negative in the Amei, SCE, ln llil'O rat micronucleus, 1mschodwed DNA 
synthesis, and Chi-cu hamster V79 mutation assays. 

EVALUATION 

The slight weig11t reductions in higtHiose mice suaest that the dose of 200 mglkg 
was close to the MTD. The Increased food consumption stimulated i'Y the dNg probably 
preventeJ greater weight disparities in these mice. This drug did not lntreue mortality 

·or cause any form of pathology except to stimulate liver activity. Theiefore, th9 high­
dose of 200 malks should be acoel'ted u the MTD for mice. Dose-nnpftndlng studies 
were not submitted with this NOA. 

The high-dose of 60 malks In rats should be mnsldtted to be higher than the 
MTD. The drua drastically reduced the Mishts of the tre11ed rats, causlna the mid- wJ 
hlPMiose lfOUPI to weigh much less than the desired 5-10'9 below the mntrol group. 
The 24'1. Ir 29'1. reduction In ~t In the high.dote male mid '9male poups Is 
likely to have caused these animals to live lanpr Md haV9 fWMr tumors ~ mntrols. 
In fact, the hlsh-dose males did live lonpr thlr'I ciontrols. Althoush It Is mually the case 
that a dose hlghw than the MTD l9lds to lncreued dellh. In this aie It 111ma to have 
led to decrHJed death, at !eat In HD males. 

The types of tumors found In these mice Ind rats .,.. mnslstent "with the typeS 
expected under conditions of liver enzyme Induction Md CMHllmula:cd thyroid 
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function. Hepatic mlcrolomll Induction Is Ill .:c•ed llCJnolWIOIOXlc rnechlnlsm by 
which cmrtaln tumor types may be Ina ad In Mlmals. Thus, hip.ale tumors may be 
lnduc.d In mice by known lnduc:lna ,.. ... Ce.I- pMnobmbltal). ~lular 
ldenorna In untieated SpragueoOawley 1'111ocair1pon•ieowly Ill a l'llle al 5'Ai. This 
tumor type had a rate In this study al 4.5'Ai In r.males wt 1.5'Ai In males. However, the 
flct that ail 12 1'111 With hepllOQlllular adenoma wn from the mid-wt high.close 
.,.,.... does ......... thal lhn may be • drug ..a.danlhip. The spanlCll' reporl8d that 
&'11818 ,_ w .. within the 1'11119 al their hlltorkal.CX>nlrols. 
· lna811&:1 thyroid follicular tumor·lnddence II a known effec:l ol drus-lnduced 
hepatic lndUCllon In the rm CMcClaln et al., Studlm on the mode of action for thyroid 
si.nd tumor promotion In rats by f)henoblrbltal. Taodco/ Appl Phatmaool, 94:2~5, 
1988). The accepted mec:hai1llm Involves 1n Ir.awe In thyroxine (T,J tumover, which 
l8lds to dlslnhlbltlon of thyroid 1tlmulatln1 hormone (TSH) seaedon. The resultlns 
thyrotropic action of TSH may then lead to follicular tumorlgenesls. This mechanism 
appears to be a possible basis for the dOSHelated lncreue in thyroid tumors observed In 
male rats dosed with ORG 3770. 

The sponsor has a>nducted studies, upon our recommendation, to demonstrate 
exaggerated enzyme and hormonal activity. The expected chang$ In enzyme activity 
and hormonal plasma concentration occurred, albeit weakly, In mice and rats. 
Therefore, the hepatocellular adenoma in mice should not be considered to be genotoxlc 
events because 1) their occurrence was not statistically slsnlficant and 2) any Increase In 
tumors of this type can be attributed to the enzymatic induction which occurs In mice. 
The hepatocellular adenoma lrt female rats were statistically significant but were within 
the range of historical controls, and therefore, need not be considered to be drug­
induced. The thyroid follicular adenoma in rats probably occurred as a correlate of the 
Induction of liver enzymes, not as a direct effect of the drug. This tumor type should be 
reported in labeling along with an explanation of the probable mechanism of action. 

RECOMMENDATIONS 

1. These studies should be accepted. 

2. The sponsor's proposed labeling Is found below with rec:om:nended changes. 
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11/21/95 

Remeron (6-azamianserin, mirtazapine, ORG 3770) 

antidepressant 

PREVIOUS PHARMACOLOGIST REVIEIJV; NOA review of 9/20/95 (Or. 
Sparenborg). 

INTRODUCTION: 

Several questions regarding the results and interpretation of the mouse and rat 
c.-.arcinogenicity studies were raised in the above review and at a meeting of the CAC 
executive committe~ held 8/22/95. In general these questions concerned (1) the 
adequacy of the doses in the mouse study, (2) which tumors can be considered to 
have been increased in incidence by drug treatment, and (3) the evidence for and 
plausibility of the sponsor's proposed mechanisms for the drug-induced liver and 
thyroid tumors. In response to our request for more information, the sponsor's 
submission of 9/28/95 contains a 9 week mouse rangefinding study, historical control 
tumor data (from the lab pertorming the studies), and a study of the effect of the drug 
on hepatic enzyme induction and thyroid function in rats. (Additional enzyme 
induction and thyroid studies have been previously submitted and reviewed). The 
following will discuss the above questions in light of the sponsor's submission of 
9128/95 as well as previous data submitted to this NOA. 



(1) AQEOUACY OF DOSES IN MOUSE STUDY 

The doses used in this study were 2, 20, and 200 mg/kg/day given in diet. 
Aside form an increase in hepatoc;'tic hypertrophy and hepatic tumors in HD males, 
there were no clearly drug-related effects seen in this study. (As mentioned in the 
previous review, slight[< 5% below controls} decreases in bodyweight were seen in 
HD M. However, this was not seen consistently during the study, and was only 
statistically significant at a few time points. In the 9 week rangefinding study 
submitted 9/28/95, no effects on bodyweight were seen up to the highest dose tested, 
480 mg/kg. The previous review also noted a sight increase in food consumption in 
HD M; however this was based on food consumption expressed as grams of food 
consumed per kg of bodyweight and thus prllbably just reflects the slightly lower 
bodyweights in this group; a spot check of the data on amount of food consumed per 
animal shows no drug effect. The sponsor also claims that EM exams done in this 
study showed an increased amount of hepatic SER in HD M; however, the numbers 
of animals examined are too small [3 controls and 12 treated] and the results too 
variable to conclude an effect [see attached table] [and furthermore, although not 
explicitly stated, it appears that all 3 ..:ontrols but only 3 of the 12 treated mice had 
been previously examined using a different method of sampling and were found to 
have low amounts of SER, resulting in a possible bias in the subsequent 
examination). [On the other hand, in a separate study in mice, males given 200 
mg/kg/day in diet showed an increase in biochemical parameters of enzyme. 
induction, indicating some effect is demonstrable at this dose, although not one which 
is useful for determining an MTD]). 

It is thus concluded that an MTD was not reached in the mouse study; 
furthermore it is not possible to estimate how close the HD (200 mg/kg) was to an 
MTD. The 9 week rangefinding study showed no effects (signs, deaths, food 
consumption, bodyweights, lab tests, gross pathology) up to 480 mg/kg. It is also 
noted that in view of the above, the LD (2 mg/kg) and MO (20 mg/kg) used were 
extremely low. 

(At the full CAC meeting on 11/16/95, the sponsor showed data indicating that 
the mouse/human plasma AUC ratio for parent drug was about 1 [at a mouse dose of 
200 mg/kg in diet]; these data have not been submitted for review, but at any rate the 
relative amounts of metabo:ites must also be considered for this drug since it is 
extensively metabolized). 

(In contrast, the doses in the rat carcinogenicity study reached, and probably 
even exceeded. the MTD, based on decreased bodyweight gain. [This decrease was 
probably not secondary to decreased palatability since despite decreased weight gain 
in both sexes at both MD and HD. food consumption was decreased (slightly) only in 
HD M. and this occurred only during the latter part of t!ie:t study whereas weight gain 
was decreased throughout.). [The sponsor concluded thaf food consumption was 
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ln~rea8ed at MD and HD; however this was based on grams consumed per kg 
bodyweight: a spot check of the data for grams conscmed per animal showed a slight 
decrease in HO M as mentioned above]). 
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Distribution of SERTScores In Mice 

Score ControlM HOM 

40-60 3 4 

6()..80 5 

80-100 0 

100-120 2 

120-140 3 

140-160 1 



(21 TUMOR DATA 

A table 3howing the incidence values of the tumors being considered here is 
attached. The table shows the% incidence of the tumors found in the Remeron 
studies as well as the historical control values as provided by the sponsor. (Note that 
this table does not indicate results of statistical tests. The following discussions of 
likely drug effects focus primarily on comparison of incidence values with concurrent 
and historical controls, and on biological plausibility. Not all of the effects which I 
consider to likely be c!rug related were statistically significant. [Also, I h6ve some 
questions about the statistical approaches used, e.g. the alpha levels used for the 
various tests seem arbitrary and inconsistently applied, and pairwise comparisons 
were only done if the linear trend was significant (and even then, the pairwise 
comparison was limited to control vs HO). The results of the statistical tests can be 
found in the Statistical Reviews of 6/30/95 and 9/6/95.)). 

<A> Male Mouse Liver 

Hepatocellular adenomas and carcinomas (either alone or combined) were 
increased at HD. The incidences at HD were above the sponsor's historical control 
ranges. (Centrilobular hepatocyte hypertrophy was also increased in HD M: 10/50 vs 
0/50 controls). 

<Bl Female Rat Liver 

Hepatocellular adenomas were increa:;ed at MD and HD. The incidences were 
above the historical control range. There was no increase in carcinomas. An 
equivocal slight increase in eosinophilic foci (a putative pre-neoplastic lesion) was 
seen at MD and HD, and an equivocal slight increase in hepatocellular hypertrophy 
was seen at HD (10%, vs 2% in control). 

IC > Male Rat Liver 

It is difficult to conclude there is a drug effect on either hepatocellular 
adenomas or carcinomas alone due to the small numbers (remember that the table 
shows % incidence; sample sizes were - 50 and thus the numbers of animals 
affected are about% the numbers in the table). However, the incidence of animals 
with either adenoma or carcinoma was possibly increased at HD; the incidence at HD 
is well above the historical control mean although not above the upper end of the 
historical control range. The likelihood of the above being drug-related is supported 
by the increase in eosinophilic foci at HD (and equivocally also at the lower doses.). 
(Note that the finding of increased eosinophilic foci was not discussed in either the 
study report summary or in any of the sponsor's summaries of the carcinogenicity 
results). 
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CDl Male Rat Thyroid 

Follicular adenomas/cystadenomas were increased at HD. The incidence of 
follicular carcinomas was equivocally increased at HD: the number of affected 
animals was small, but a drug effect is supported by the fact that the incidence was 
above the historical control range as well as by the fact that the incidence of 
adenomas was increased. The incidence of animals with either 
adenoma/cystadenoma or carcinomas was clearly increased at HD. The incic'ence of 
adenoma/cystadenoma and of either adenoma/cystadenoma or carcinoma was 
equivocally increased at LO and MO; the incidence values were at the upper end of 
the hiistorical ranges. 

CE> Rat Uterine Tumors 

The question of a possible drug effect was raised at the CAC executive 
committee meeting of 8122195. As shown in the attached tables, the incidence values 
were quite low and not unexpected based on the historical control values submitted 
by the sponsor (and present in the literature). There was no indication of any other 
effect (e.g. hyperplasia) on the uterus. There were no drug effects on the uterus in 
the 12 month rat toxicity study (HO = 120 mg/kg/day in diet). 
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TUMOR INCIDENCES (%) 

Mouse Liver (male•) 

c LO MD HD 
adenoma 6 6 12 20 

carcinoma 8 4 10 16 

either 14 10 22 34 

Rat Liver (males) 

c LO MD HD 
adenoma 0 o 0 6 

carcinoma 2 2 2 6 

either 2 2 2 12 

(eosinophilic foci) 4 10 16 28 

(females) 

adenoma 0 0 8 10 

carcinoma 2 0 0 2 

either 2 0 8 12 

(eosinophilic foci) 6 2 18 14 

Rat Thyroid (males) 

c LO MD HD 
adenoma/ 2 8 10 20 
cystadenoma 

carcinoma 0 2 2 7 

either 2 10 12 26 

')( -
IO 3-17 

,;i- l'i 

0 ·-3 

). 0 -1 

). .. ('" 0 - ). 8' 

'3-~ o-1v 
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CONFID • 

0AGANoN Inc. Control Data for Sprague-Dawley lats -# Long Tena Studies· ~ " £1111]11 

STUDY J.D. M BB cc DD EE FF II .JJ KK 

DURATION OF STUDY JN MONTHS 24 24 24 24 24 24 24 24 24 

lumber £x111fned 70 80 70 70 80 65 49 68 60 

I~ssut!fiadiag (Uterus) 

8-Endometrfal polypl 4 4 3 - 7 2 1 6 1 
I-Cervix: stromal polyp 1 - - - - - - - -8-Polyp/llenign t111110r ·. - - - 1 - - - - -B-U/Adenoma - - - 1 - - - - -M-Endometria1 stromal sarcoma 1 - 1 - -M-Leiomyosarcoma - - - 1 - .. 
H·Endometrf a1 adenocarcinoma - 1 - - - - - -s-Hetastatic/invasive neoplasm - - - 1 - - - -

; 

\ 
> 

I 

lthis .findiny Cln also be found listed &S endClllltrial Strc.&1 polyp. 
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(3) MECHANISTIC STUQIES/HYPOTHESES 

Remeron is considered to be non-genotoxic (see Dr. Sparenborg'c review}. 
The sponsor hypothesizes that the increase in liver tumors (seen in both mice and 
rats) is related to hepatic enzyme induction. and that the increase in thyroid follicular 
tumors (seen in male rats) is secondarily related to this induction via an increased 
glucuronidation and elimination of thyroxine, leading to a compensatory increase in 
!SH release by the pituitary and subsequent stimulation of the thyroid gland. Such a 
mechanism has also been suggested for other drugs, e.g. phenobarbital. 

Studies in male mice and male rats showed that Remeron induces hepatic 
microsomal enzymes (including that responsible for glucuronidation of ! 4) at doses 
equal to the HDs used in the carcinogenicity studies. (One of the rat studies was 
included in the submission of 9128/95, and was not previously reviewed). (One 
previously reviewed rat study also showed enzyme induction in females; however the 
strain [Wist(W'] was different from that in the CA study, and the dose (80 mg/kg] was 
greater than the HD in the CA stuciy and was given by gavage). 

Three studies were performed in male rats to assess drug effects on blood 
TSH. ! 3 , and I,; the durations were 2 weeks (60 mg/kg in diet [i.e. the HD in the CA 
study)), 28 days (60 and 120 mg/kg in diet), and 90 days (60 mg/kg in diet or by 
gavag&). (The 28 day study was submitted 9/28/95 and not previously reviewed; 
results are attached). Results across these 3 studies were inconsistent. although 
when effects were seen were generally in the direction supportive of the sponsor's 
hypotheses (i.e. increases in TSH and decreases in T4 ). However, when these 
effects were seen they did not always occur in the s:ime study (e.g. in the 2 week 
study slight decreases in T4 were seen without change in TSH; in the 90 day study 
there was a slight increase in TSH but no change in ! 4). Also. effects were only seen 
on some of the sampling days, e.g. in the 28 day study there was both an increase in 
!SH and a decrease in ! 4 , but only on day 15 (with no effects on days 5 and 29). 
Individual animal data often showed a large amount of variability which is expected of 
hormonal measurements and probably contributed to the difficulty of showing a more 
consistent drug effect (if such an effect exists). 

Even assuming that Remeron induces microsomal enzymes aod (although less 
convincingly shown) decreases T4 and increases TSH in the specids tested, there are 
still some missing links in the sponsor's argument: primarily, that there is no evidence 
that these mecha11isms were responsible for the liver and thyroid tumors obseNed 
(i.e .• it is possible that the biochemical effects and tumorigtmic effects were 
independent effects of the drug and not related to each other). (For some dru~ e.g. 
phenobarbital, there is more evidence for this relationship, e.g. administering 
exogenous r. decreases the thyroid tumorigenic response.). Also it is not clear why 
female rats did not develop thyroid tumors, even though the liver tumorigenic effect 
appeared to ba greater in female;:; (Perhaf:>S females did not have decreases in I, 
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and increases in TSH; however, this was not looked at in females). Overall, although 
the sponsor's proposed mechanisms are plausible (in part based on previous work 
with other drugs), and are supported by some (albeit somewhat inconsistent) data, 
there is still some unc:Etrtainty regarding their operation in mice and rats. More 
importantly. it is not clear if it has been shown that the same mechanisms would not 
be operative in humans receiving therapeutic doses. (At the CAC meeting of 
11/16195, the sponsor stated that liver enzyme induction is not seen in humans ·as 
evident by the linear kinetics from 15130 mg· 75 mg;" hC1Wever this does not prove 
lack of induction, which would involve monitoring for a change in plasma levels with 
repeated dosing; also, it is possible for a drug to induce enzymes responsible for the 
metabolism of other compounds but not of the drug itself. The sponsor also 
mentioned that a human study showed no drug effects on thyroid hormone or TSH 
levels, but no results were shown [and note that. as mentioned above in connection 
with the animal studie'l, such effects are hard to show). [It is noted that if a drug. 
induced increase in TSH does occur in humans, there is some controversy regarding 
whether increased TSH is associated with thyroid tumors in humans-see Hill, et. al. 
Fundam. Appl. Tox. jl: 629-697, 1989)). 
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CONFIDENTIAL 
Of:loANoN Inc. 

LSR 11932348 

93·2293 
Oeteraination of TSH, TJ and T4 Le¥els in Sen111 ~f !lits Adllintstered 

ORG 3770 via the Diet over a Period of Z8 Days 

DIY 5 

Rat I TSH T4 Tl 
{n!l/111) (ua/dl) (na/dl) 

STAT A·L· A·L· A·L· 
SYMBOL: 

GROUP 1 
a s 3.17 3.32 97.35 
a 6 3.10 4.58 104.45 
b 29 2.78 3.86 88.14 
b 30 4.41 5.48 91.42 
c 53 2.so 4.77 84.34 
c 54 2.32 4.78 99.98 

Hean 3.05 4.47 94.61 
SD o. 74 0.76 7.51 
N 6 6 6 

GROUP Ill 
a 17 2.06 3.74 89.17 
a 18 6.25 2.87 81.91 
b 4'. 2.20 4.63 88.72 
b <i2 1.57 7.38 102.66 
c 65 2.64 4.22 91.26 
c 66 2.09 7.28 115.48 

Mean 2.80 5.02 94.87 
SD 1.72 1.8! 12.14 
N 6 6 6 

GROUP lV 
a 23 5.S6 2.67 79.70 
a 24 2.58 4.65 76.18 
b 47 3.68 4.06 92.19 
b 48 3. !l!I 3.07 94.73 
c 71 1.49 5.90 130.40 
c 72 4.67 4.89 88.41 

Hun 3.66 4.21 93.60 
SD 1.46 1.20 l~.40 
N 6 6 6 
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CONFIDENTIAi 
ORGANON Inc. 

I.SR 11932348 

93·2293 
Determination of TSH, Tl and T4 Levels in Strum of Rats Adainistered 

ORG 3770 via the Diet over a Period of 28 Days 

DIY 15 

Rat I TSH T4 Tl 
(ng/1111} (ua/dl) (ng/dl) 

STAT KJ+ A+L+ A·L• 
SYMBOL: 

0 
(.,. GROUP l 

• 3 2.27 5 .12 107.86 
N a 4 1.51 4.70 112.30 

b 27 1.31 S.65 92.47 

~ 
b 28 l.Sl 4.24 86.87 
c 51 1.87 5.47 83.66 
c 52 2.46 5.03 98.10 

I,... 
Mun 1.87 5.04 96.88 
SD 0.44 0.51 11.'4 

' 
H 6 6 6 

GROUP II 1 
• 15 l.69 3.04 78.49 
• 16 3.44 3.60 84.82 

~ 
b 39 4 .22 4.63 09.86 
b 40 4.72 3.90 81.95 
c 63 1.53 S.50 110.99 
c 64 3.29 4.75 104.80 

Mean 3.15 4,24 88.49 
so 1.30 0.89 15.97 ,.. 6 6 6 

GROUP IV 
• 21 3.60 ~.23 95.19 
• 22 3.70 4.34 98.33 

~ 
b 45 2.94 3.72 88.28 
b 46 5.45 3 .96 99.98 
c 69 10.49 2.74 64.89 
c 70 6.10 3.45 96.59 

Mean 5.38· J.57 .. 90.54 
so 2.78 0.56 13.20 

" 6 6 6 
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CONFIDENTIAL. 
OflGANON Inc. 

G 
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·"' 1 
0 
L. 

LSR 1/9323411 

93-2293 
Detenaination of TSH, TJ and T4 Levels in Strut1 of Rats Adllintstered 

DRG 3770 via the Diet .over 1 Period ~f 28 Days 

Day 29 

Rat I TSK T4 T3 
(ng/ml) (ug/dl) (ng/dl) . 

STAT A-L- A·L· A·L· 
SYHllOL: 
6ROUP l 

I l 2.56 2.20 68.72 
I 2 1.46 5.59 88.15 
b 25 2.92 4.44 93.94 
b 26 3.80 4.54 75.20 
c 49 3.07 5.05 72.15 
c 50 3.21 5.38 79.54 

Hean 2.84 4.53 79.62 
SD 0.79 1.23 9.72 
N 6 6 6 

GROUP Ill 
I 13 4.41 3.42 96.71 
a 14 2.95 3.94 101.68 
b 37 2.65 2.83 93.74 
b 38 3.33 5.50 83.40 
c 61 3.98 4.42 89.75 
c 62 2.40 3.88 81.50 

Hean 3.29 4.00 91.13 - SD 0.76 0.91 7.79 
ti 6 6 6 

GROUP lV 
a 19 2.78 3.69 101.19 
I 20 1.53 4.52 82.48 
b 43 7.01 2.03 71.54 
b 44 5.22 3.9J 87.06 . 
c 67 2.48 3.56 73.96 
c 68 5.19 4.38 98.64 

Hean 4.04 3.69 85.81 
so 2.09 0.89 12.ll 
N 6 6 6 

11 

: 182 : 0., ..... •) ---

- - --i-.-•• • -· 

~ 



LABELING: 

Dr. Sparenborg included suggested labeling regarding the carcinogenicity study 
results in his review of 9/20/95. The tumor types mentioned were "hepatocellular 
adenoma/carcinoma• in male mice, "hepatocellular adenoma" in female rats, and 
"'thyroid follicular cell adenomai/cystadenoma/carcinoma• in male rats. It is stated that 
"These effects are presumed t.o be due to liver enzyme induction and are not likely to 
be genotoxic responses" and t:hat •rhe relevance of these findings to humans is 
unknown." Dr. Sparenborg indicated that the suggested labelling may have to be 
changed based on further information being requested from the sponsor, e.g. 
historical control data. Based on my re-evaluation of the studies, including the newly 
submitted data (9128/95), I concur with mentioning the ab\.lve tumors in the labeling, 
although I think the doses at which they occurred should be included. In addition, I 
recommend that the findings suggestive of an increase in male rat liver tumors be 
added; although the numbers of tumors are not striking, I believe they are drug 

· · related as discussed in detail 11bove. Also, since it is current policy to include 
comparative exposure data in the labeling, this information m4Y need to be included rf 
the data are considered to be reliable. (As noted above, the mouse/human AUC ratio 
was said to be about 1 (at the HO in the CA study); these data have not as yet been 
submitted to the Agency for a determination of their validity (also note that data was 
shown only for parent compound, whereas this drug is extensively metabolized)). 

The question of whether to mention that the doses in the mouse study were 
'.nadequate is deferred pendint1 further discussion by the review team (and pending 
submission of exposure data which may bear on this issue}. 

Regarding the proposed mechanisms of tumorigenesis. as discussed above I 
think they are plausible but not well-established and thus I do not think the phrase 
"these effects are presumed to be due to liver enzyme induction .. ." should be used. 

Suggested labeling is as follows: 

Carcinogenesis: Carcinogenicity studies were conducted with mirtazapine given 
in the diet at doses of 2, 20, and 200 mg/l<g/day in mice and 2, 20, and 6u mg/kg/ciay 
in rats. The highest doses used are 22 and 13 times the maximum recommended 
human dose on a mg/m2 basis in mice and rats, respectively. There was an 
increased incidence of hepatocellular adenoma and carcinoma in male mice recei\iing 
200 mg/kg/day, of hepatocellular adenoma in female rats receiving 20 and 60 
mg/kg/day (with a trend toward increased hepatocellular tumors in male rats receiving 
60 mg/kg/day), and of thyroid follicular adanoma/cystadenoma and carcinoma in male 
rats receiving 60 mg/kg/day ( \"1•ith a trend toward an increase in 
adenoma/cystadenoma at the b:>Wer doses). The data sueuest that the above effects 
may be madiated by non-genotoxic mechanisms. the relevance of which to humans is 
not known. 

8 
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RECOMMENDATIONS: 

1) See recommendations regarding proposed labeling, above. 

2) To help determine the acceptability of the mouse carcinogenicity study (i.e. 
regarding dosage adequacy), the sponsor should be requested to submit the 
data on mouse plasma drug levels which were presented at the CAC meeting 
on 11/16/95. Since the drug is extensively metabolized, data on relative (i.e. 
between mouse and human) exposure to metabolites would also be useful. 
(These .Jxposure data, if adequate, should also be incorporated into the 
labeling as noted earlier). 

cc: HFD-120/Div. File 
/BRosloff 
/GFitzgerald ~f 1' 
IP David 

n:\rosloff\nda20415 

Barry N. Rosloff, Ph.D. 
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Statistical Review and Eyaluation 

NDA #; 20-415 ~te: 

.£ t..i . 
~IUN 3 0 1995 f 

Applicant; Organon Inc. . ....................... ~ i 

Name of Drug; Remeron (Mirta~apinel Tablets 

Documents Reviewed: ,I!! I Ii .·J 

l. NDA submission volumes 2. 28 to 2. 3 l "An J~ighteen Month 
Carcinogenicity Feeding Study in Mice With: ORG __ 37?0'.' 1 March 
13, 1989, Date of Documents, Jan. 30, l99J · · ·· · ·· 

2. NDA submission volumes 2.32 to 2.36 "A Twenty-Four Month 
Feeding Study in Rats With ORG 3770", May ll, 1990, Date of 
Documents, Jan. 30, 1995. 

3. Special submission, Amendments and Data diskettes for 
Carcinogenicity studies, Date of Document, Nov. 18, 1994. 

4. NDA original amendments, Data diskettes and computer listings 
of Carcinogenicity etudies, Date of Document, May 3, 1995. 

I. Background 

Two animal carcinogenicity studies (one in rats and one in mice) were 
included in this NDA submission. The purpose of these studies was to 
assess the carcinogenic potential of Remeron (Org 3770) when 
administered orally, via dietary admixture, to rats and mice for 24 
and 18 months, respectively. Mr. Paul David, HFD-120, who is the 
reviewing cso of this NDA has requested the Division of Biometrics to 
perform the statistical review and evaluation of these two studies. 

II. The Rat Study 

II. a. Design 

In this study, Org 3770 was administered orally, via dietary 
admixture, ~o 300 Sprague-Dawley CD rats (50/sex/group) at dose 
levels of 2, :>O, and 60 mg/kg/day for twenty-four months. Additional 
groups of so an.male/sex received standard laboratory diet a~d 
treated as controls. Physical observations, body weight and food 
consumption measurements were performed on all animals pretest and at 
selected intervals during the treatment period. After at least 
twenty-four months of treatment, all survivors were sacrificed. 
Complete gross postmortem ex4minations were performed on all animals. 
Histopathological ~valuations of selected tissues were conducted on 
all animals in the control and high-dose groups as well as all 
animals dying before study termination. In addition, livers and 
thyroid glands of all animals in the mid- and low-dose groups were 
evaluated. This study started March 13, 1986 and ended March 21-23, 
1988. 

i 
f 
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II. b. Sponsor's Analyses 

No statistical analysis was perfo:t111ed on the survival data. Based on 
the summary data in Tables l and 2, the sponsor indicated tnat 
mortality data did not reveal any indications of adverse treatment­
related effects between the ·~ontrol and treated animals. 

A standard chi-square analysis was performad to determine if the 
proportions of incidence differed between the groups tested. The 2x2 
Fisher Exact test was used to compare each treatment group with the 
control group. The p-values were corrected via the Bonferroni 
inequality to assure a prespecified overall type I error rate. The 
Armitage test was used to test the linear trend in tumor rates. If 
the 2x4 table had an expected Vdlue less than 5, the results of the 
chi-square and the Armitage tests were not reported. When this 
occurred, only the Fisher Exact test (corrected via Bonferroni 
inequality) was performed and reported. All tests were performed at 
the 5% and 1% levels of significance. The results of the above 
analyses showed that the incidences of thyroid follicular cells 
adenoma/cystadenoma and carcinomas were statistically significantly 
higher in the high dose males when compared to controls. The higher 
incidence of thyroid follicular cell neoplasms in the high dose group 
is known to occur in rats when treated with enzyme inducer compounds, 
like ORG-~770. Table 3 listed the selected findings in the thyroid 
gland for male and female rats. 

Based on the above analyses, the sponsor concluded that "the results 
of gross and microscopic postmortem examination showed an increase of 
thyroid follicular cell neoplasms in treated rats, compared to the 
respective controls." 

II.c. Reviewer's anal·tses arid Comments 

The Cox test and the generalized Wilcoxon test described in the paper 
of Thomas, Breslow, and Gart ("Trend and Homogeneity Analyses of 
Proportions and Life Table Data", Cgmputers and Biomedical Research, 
10, 373-381, 1977) were used to test for heterogeneity in survival 
distribution. The p-values of the Cox test were 0.0038 and 0.2316 
for males and females, respectively. Hence, there was no 
statistically significant difference (at 0.05 level) in survival 
distribution in female rats. However, there was a statistically 
significant difference in survival distribution i.n male rats. A 
similar conclusion was obtained in the generalized Wilcoxon test. 
The p-values were 0.0080 and 0.1469 for males and females, 
respectively. 

The intercurrent mortality rates for both male and female rats (see 
Table 4) were tested for linear trend according to the death rate 
method described in the paper of Peto et al. ("Guidelines for Simple, 
Sensitive Significance Tests for Ca=cinogenic Effects in l~ng-Term 
Animal Experiments", In Lona-Term and Short-Term Screenina Assays for 
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Carcinogens; A Critical b?0raisal, International Agency for Research 
on Cancer Monographs, Annex to Supplement 2, World Health 
Organization, 311-426, 1980) ueing the time intervals 0-SO, Sl-80, 
and 81-105 weeks. The actual dose levels O, 2, 20, and 60 mg/kg/day 
"'ere the scol.'~s assigned to the control, low, med.ium, and high dose 
groups, respectively. The ree:..lts of the analyses shewed that there 
was no significant (at O. OS level) linear trend in the ·intercurrent 
mortality rate in female rats (p • 0.18S9). However, there was a 
significant (at o.os level) linear trend in the intercurrent 
mortality rate in male rats (p • 0.0007). 

The methods described in Peto et al. (1980) and the methods of exact 
permutation trend test were used to test the linear trend in the 
tumor data. Noted that some tissues were not histological examined 
on all of the animals. Due to the limitation of the data submitted 
by the sponsor, the age-adjusted method was applied only to the 
tissues with all of the animals or more than 98\ of animals examined 
microscopically. The age-unadjusted method was applied to some of 
the tumor/organ combinations to which the age-adjusted method can not 
be applie~. The results of the above analyses showed that there was 
a significant (at 0.05 level) positive linear trend in the following 
neoplastic lesions; 

(1) Liver hepatocellu1ar adenoma (age-adjusted: p = 0.0262), thyroid 
gland follicular cell adenoma/cystadenoma (age-adjusted: p = 0.0153; 
age-unadjusted: p = 0.0045), and thyroid gland follicular cell 
carcinoma (age-adjusted: p = a.1a67; age-unadjusted: p = 0.0383) in 
males. 

(2) Liver hepatocellular adenoma (age-adjusted: p = 0.008) and uterus 
endometrial polyp (age-adjusted: p = O 0347; age-unadjusted: p = 
0.0639) in females. 

The statistical test results also showed that there are marginally 
significant (at a.as level) positive linear trends in uterus 
endometrial stromal sarcoma (age-adiusted: p = 0.0731; age­
unadjusted: p = a.a863) in females and in parathyroid GLS. adenoma 
(age-adjusted: p • a.1611; age-unadjusted: p • a.aS94) in males. 

The incidence rates of the above tumor types are listed as follows: 

Tumor/organ Incidence of Tumors 

Males: 

Liver; 
Hepatocellular Adenoma 

(Sa) (SO) 
0 0 

(SO) 
0 

(50) 
3 

P-values 
Unadjusted adjusted 

0.0262 
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Parathyroid GLS.: 
Ade no ma 

(46) (48) (44) (45) 
0 0 0 2 

Thyroid Gland: 
Follicular Cell Adenoma/Cystadenoma 

(48) (49) (50) (46) 
l 4 5 9 

Thyroid Gland: 
Follicular Cell Cazcinoma 

(48) (49) (50) (46) 
0 l l 3 

Females: 

Liver: 
Hepatocellular Adenoma 

(SO) (50) (50) (50) 
0 0 4 5 

Uterus: 
Endometrial Stromal Sarcoma 

(49) (31) (3 9) (50) 
0 0 0 2 

Uterus: 
Endometrial Polyp 

(49) ( 3 l) (39) (50) 
l 0 3 4 

0.0594 0.1611 

0.0045* 0.0153 

0.0383 0.106'7 

0.008* 

0.0863 0.0731 

0.0639 0.0347 

In order to reduce the overall false positive rate, the following 
decision rule was used to adjust the effect of multiple testings. A 
positive linear trend is considered not to occur by chance of 
variation alone if the p-value is less than 0.005 for a common tumor, 
and 0.025 for a rare tumor. 

On the basis of the above rule, the linear trends with the p-va1ues 
marked with asterisks in the above table ara considered to be 
statistically significant. 

The pairwise comparisons between the high dose and control groups 
were performed on the tumors with statistically significant tr~nd 
tests. The results showed that no significantly higher incidence 
rates in the high dose vs control groups in liver hepatocellular 
adenomc1 (p • 0.0347) in !emales or in thyroid gland follicular cell 
adenoma/cystadenoma (p • 0.0406) in males. 
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Noted that the numbers of thyroids examined given in the sponsor's 
repo·rt (volume 2.32, P. 0131) are 45, 35, 41, and 46 for control, 
low, medium, and high dose males. However, the sponsor's another 
report (volume 2.35, P. 0465) listed the numbers of thyroids examined 
as 48, 49, 50, and 46 for control, low, medium, and high dose males. 
Similarly, the incidence rates of thyroid gland follicular cell 
adenom.a/cystadenoma given in the sponsor's report (volume 2.32, P. 
0131) are l, 4, 4, and 9 for control, low, medium, and high dose 
males. However, the reviewer found that the incidence rates of this 
tumor are l, 4, 5, and 9, for the four groups, respectively from the 
sponsor's another report (volume 2.35, P. 0465) and from the 
sponsor's submitted computer diskettes. In this review, the data 
included in the sponsor's submitted computer diskettes are used for , . ana-ysis. 

III. The Mouse Study 

III. a. Design 

In this study, 200 male and 200 female CD-1 mice were randomly 
distributed into four groups (SO/sex/group). Animals in groups 2, 3, 
and 4 received Org 3770 orally via dietary admixture 'Purina 
Certified Rodent Chow No. 5002) at dose levels of 2.0, 20.0, or 200.0 
mg/kg/day, respectively, for eighteen months. Animals in group l, 
the controls, were similarly dosed with the vehicle only. Physical 
observations, body weight and food consumption measurements were 
performed on all animals pretesc and at selected intervals during the 
treatment period. After at least eighteen months of treatment, all. 
survivors were sacrificed. Complete gross postmortem examinations 
were performed on all animals. Histopathological evaluations of 
selected tissues were conducted on all animals in the control and 
high-dose groups as well as all animals dying before study 
termination. In addition, gross lesions were examined for all 
animals in the study and the livers from all male animals only were 
microscopically examined. Samples of the livers from 12 male animals 
(3 per group) were sent to experimental pathology laboratories, Inc. 
for electron microscopy. This study started September 3, 1985 and 
ended March 4-10, 1987 (Depending on the day of sacrifice) . 

III. b. Sponsor's Analyses 

No statistical analysis was performed on the survival data. Based on 
the summary data in Table 5, the sponsor indicated that mortality was 
similar between all treatment groups and control groups at 
termination of the study. 

Similar to the rat study, the chi-square test, the Fisher Exact test, 
and the Armitage trend test were used to analyze the tumor data. All 
tests were performed at the St and lt level of significance. The 
results of the above analyses showed that there was a statistically 
significantly increased incidence of hepatocellular 
adenomas/carcinom.a combined in the high dose males only (p < 0.05). 

··-1 
' 
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The sponsor stated that "from results obtained in other toxicological 
studies and the literature, it is suggested that the increased 
incidence of hepatocellular tumors in the male mice of the high dose 
group is a non-genotoxic response associated with hepatocytic 
microsomal induction; a well known phenomenon in the mouse liver 
reported in the literature for a wide variety of compounds". A 
summary of neoplastic findings is presented in Table 6.· The sponsor 
indicated that "all other findings were considered to be spontaneous 
or iatrogenic and not related to the exposure of animals to the 
compound Org 3770." 

III.c. Reviewer's analyses and Comments 

The Cox test and the generalized Wilcoxon test were used to test for 
heterogeneity in surv:i.val distribution. The p-values of the Cox t1'::st 
were 0.€839 and 0.9226 for males and females, respectively. Hence, 
there was not statisti,:ally significant differences lat O. OS level l 
in survival distribution in both sex.;o,s. A similar ccnclusion was 
obtained in the generalized Wilcoxon test. The p-values were 0.6496 
and 0.9140 for males and females, respectively. 

The intercurrent mortality rates for both male and female mice (see 
Table 7) were tested for linear trend using the time intervals o-so 
and 51-78 weeks. The results of the analyses showed that there was 
no significant (at 0.05 level) linear trend in the intercurl"ent 
mortality rate in both males (p = 0.3956) and females (p = 0.2613). 

The methods described in Peto et al. (1980) and the methods of exact 
permutation trend test were used to test the linear trend in the 
tumor data. Noted that some tissues were not histological examined 
on all of the animals. Due to the limitation of the data submitted 
by the sponsor, the age-adjusted method was applied only to the 
tissues with all of the animalb or more than 98% of animals examined 
microscopically. The age-unadjusted ~ethod was applied to some of 
the tumor/organ combinations to which the age-adjusted method can not 
be applied. The results of the above analyses showed that there were 
significant (at 0.05 level) positive linear trends in the following 
neoplastic lesions: 

(1) Lung alveologenic adenoma (age-adjusted: p • 0.017; age­
unadjusted: p • 0.04~5) in females. 

(2) Liver hepatocellular adenoma (age-adjusted: p • 0.0056) and liver 
hepatocellular carcinoma (age-adjusted: p • 0.0413) in males. 

The statistical test results also showed that there is a marginally 
significant (at 0.05 level) positive linear trend in uterus 
endometrial stromal polyp \age-adjusted: p • 0.0759; age-unadjusted: 
p • 0.0944) in females. 

The incidence rates of the above tumor types are listed as follows: 
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Tumor/organ Incidence of Tµmore 

Malea: 

Liver: 
Hepatocellular Adenoma 

(SO) (SO) 
3 3 

Liver: 
Hepatocellular Carcinoma 

(SO) (SO) 
4 2 

Females: 

Lung: 
Alveologenic Adenoma 

(SO) (25) 
l 0 

Uterus: 
Endometrial Stromal Polyp 

(49) (38) 
l 0 

(SO) 
6 

(SO) 
s 

(2S) 
0 

(36) 
2 

(SO) 
lO 

(SO) 
8 

(SO) 
4 

(so) 
3 

P-values 
Unadjusted adjusted 

O.OOS6 

0.04l3 

0.042S O.Ol7 

0.0944 0.0759 

In order to reduce the overall false positive rate, the following 
decision rule was used to adjust the effect of multiple testings. A 
positive linear trend is considered not to occur by chance of 
variation alone if the p-value is less than a.cos for a common tumor, 
and 0.02S for a rare tumor. On the basis of the above rule, no dose­
related trend was detected in both sexe!s. 

The reviewer also evaluated the validity of the experiment. The 
following two issues are important in determining the validity of an 
experiment: (l) The numbers of animals alive over the course of the 
study to get an adequate exposure to the chemical and to be at risk 
of forming late-developing tumors. (2) If the doses are high enough 
to present a reasonable tumor challenge to the animals. 

With regard to the first issue, th~ following criteria or rules of 
thumb have been propo1>!!d by some elcperts in the field: 

!Al Haseman proposes (through persc•nal communication with Dr. Karl 
r.in) that a SO\ survival rate of the SO initial animals in the high 
dose group between weeks 80-90 will be considered as a sufficient 
number and an adequate exposure. H1:>wever, the percentage can be 
lower or higher if the number of an"lmals used in each treatment/sex 
is larger or s1naller than so as lens· as there will be between 20 to 
30 animals still alive during these weeks. 
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(B)Chu, Ceuto, and Ward ("Factors in the Evaluation of 200 National 
Cancer Institute Carcinogen Bioassays", Journal of Toxicology and 
Enyironmental Health, 8, 1981, pp. 2Sl-280) propose that an 
experiment that has not shown a chemical to be carcinogenic should 
have (high dose) groups of animals with greater than sot survival at 
one year (52 weeks) . 

In this study, the survival rates of the high dose mice at one-year 
were 96t and 98t for males and females, respectively. These one-year 
survival rates satisfy the criterion of Chu et al. (1981). The 
survival rates of the control, low, medium, and high dose mice in the 
terminal sacrifice were S2t, sot, 60t, and sot, respectively, for 
males, and 54%, SO\, S2%, and 56t, respectively, for females. There 
were sufficient mice in the treated groups living long enough to get 
an adequate exposure to the chemical and to be at risk of forming 
late-developing tumors based on Haseman's proposition. 

With regard to the second issue, in the paper of Chu, Ceuto and Ward 
(1981), the following criteria for dose adequacy are mentioned. 

(AJ "A dose is considered adequate if there is a detectable loss in 
·weight gain of up to 10% in a dosed group relative to the controls." 

(Bl "The administered dose is also considered an MTD (Maximum 
Tolerated Dose) if dosed animals exhibit clinical signs or severe 
histopatnologic toxic effects attributed to the chemical." 

(C) "In addition, doses are considered adequate if the dosed animals 
show a slightly increased mortality compared to the controls." 

Figures l and 2 plotted the mean body weight versus time in weeks for 
males and females, respectively. In Tables 8-9, summaries of mean 
body weight data of the male and female mice are given. The body 
weight gains in the male low and medium dose groups are 3.38% and 
0.84%, respectively, more than that of the male control group. 
However, the body weight gains in the male high dose group are 13.SS\ 
less than that of the male control group. The body weight gains in 
the female low, medium, and high dose groups are 3.03%, 3.78t, and 
9.84t, respectively, less than that of the female control group. 

It seems that the high dose is close to MTD based on body weight gain 
and mortality data. However, before drawing the final conclusion on 
the appropriateness of the •elected high dose, the clinical and toxic 
signs of the treated ~nimals still need to be checked. 

IV. Summary 

IV.a. The Rat Study 

The test results revealed that there was no statistically significanc 
difference in survival distribution in female rats. However, there 
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was a statistically significant difference in survival distribution 
in male rats. Applying Peto•s method to test the positive linear 
trend in intercu1·rent mortality rates, the results of the analyses 
showed that there was no significant linear trend in the intercurrent 
mortality rate in female rats. However, there was a significant 
linear trend in the intercurrent mortality rate in male rats {p = 
0. 0007) . 

The Peto and the exact permutation trend tests were ueed to test the 
positive linear trend in the tumor data. Noted that some tissues 
were not histological examined on all of the animals. Due to the 
limitation of the data submitted by the sponsor, the age-adjusted 
method was applied only to the. tissues with all of the animals or 
more than 98% of animals examined microscopically. The age­
unadj~sted method was applied to some of the tumor/organ combinations 
to which the age-adjusted method can not be applied. The results of 
the above analyses showed that there was a significant (at 0.05 
level) positive linear trend in the thyroid gland follicular cell 
adenoma/cystadenoma (age-adjusted: p ~ 0.0153; age-unadjusted: p = 
0.0045) in males, and in liver hepatocellular adenoma (age-adjusted: 
p = 0.008) in females. 

IV.b. The Mouse Study 

The test results revealed that there was no statistically significant 
dif~erences in survival distribution, and linear trend in 
intercurrent mortality rate in both sexes. Results of tumor data 
analyses showed that there is no dose-related trend (at 0.005 level 
for a common tumor, and at 0.025 level for a rare tumor) in male and 
female :nice. 

The results of analyses of body weight gain and mortality show that 
the high dose used is close to MTD. However, before drawing the 
final conclusion on the appropriateness of the selected high dose, 
the clinical and toxic signs of the treated animals still need to be 
checked. 

Concur: 
Karl K. Lin, 

cc: Original NOA 20-415 
HFD-120/Dr. Leber 
HFD-120/Dr. Fitzerald 
HFD-120/Di·. Sparenborg 
HFD-120/Mr. P. David 

Group 

Daphne Lin, Ph.D. 
Mathematical Statistician 
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Tenninal sacrifice 

Killed JD cxit~mis 

Spontaneous deaths 

Accidental deaths 

Total 

Table 2 
.9. 

A Twenty-four Month Feeding Study 
in.Rats with Org 3770 

Plthology Report 

l 

15 

10 

25 

50 

Figure 1 

Mortality Svllaary 

Hales 

II Ill JV 

14 13 28 

14 12 8 

22 23 14 

2 

50 50 so 

I 

24 

12 

14 

so 

CONFIDENTIAL 

females 

II III JV 

Zl 15 23 

16 23 14 

13 12 13 

so so so 

0130 
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Table 3 

A Twenty-four Month Feeding Study 
in Rats with Org 3770 

Pathology Report 

Figure 2 

S11111111ry of Selected Findings in the Thyroid Gland 

Males 

Thyroid Gland I II III 

Number of Thyroids Examined 48 35 41 

Follicular Cell Adenoma/Cysta1enoma I 4 4 

Follicular Cell Carcinoma 1 1 

Combined 1 5 5 

~ *statistically significant difference (p. < 0.05) 

** statistically significant difference (p. < 0.01} 
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Table 4 
Intercurrent Mortality Rates 

Male Rats 

Weeks Control ~ Medium High 

s D % s D % s D % s D % 

0-SO so (, 8.0 so l 2.0 so 0 0 so l 2.0 

Sl-80 46 7 lS.2 49 10 20.4 so 17 34.0 49 6 12.2 

81-lOS 39 24 61.5 39 24 61.S 33 19 57.6 43 13 30.2 

Term. 15 15 14 30 

Peto Test: p-value = 0.0007 

Female Rats 

Weeks Control Low Mediurr. High 

s D % s D % s D % s D % 

0-50 50 l 2.0 50 0 0.0 50 l 2 50 0 0.0 

51-80 49 7 14.3 so 13 26 49 9 18.4 50 4 8.0 

81-105 42 18 42.9 37 16 43.2 40 24 60 46 22 47.8 

Term. 24 21 16 24 

Peto Test: p-value = 0.1859 

Notes: S: Number of animals starting during the period 
D: Deaths 
% : Percent of death during the period 
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Table 7 
Intercurrent Mortality Ratei; 

Male Mice 

Week§ Control ~ Medium High 

s D % s D % s D 'r s p 'r 

o-so so s 10 so 3 6 so 0 0 so 2 4 

Sl-78 4S 19 42.2 47 22 46.8 so 20 40 48 23 47.9 

Te:i.'111. 26 2S :I 0 25 

Peto Test: p-value .. 0.39S6 

Female Mice 

Weeks Control ~ Medium High 

s D % s D s D % s D % 

0-SO so 3 6 so 2 4 so 4 8 so l 2 

Sl-78 47 20 42.S 48 23 47.9 46 20 43.5 49 21 42.9 

Term. 27 2S 26 28 

Peto Test: p-value = 0.2613 

Notes: S: Number of animals starting during the period 
D: Deaths 
'r : Percent of death during the period 
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Tab1.e 8 

( 
Summary of Mean Body Weight(g) with (Standard Devi.at ion) 

The Male Mice Study 

Gain rel. to 
Dose Week , Week 77 Gain in Wt. Control 

* 
Control 30.7 42.5 ll.8 

(2) (4. l) 

Low 30.5 42.7 12.2 3.38% 
(1. 7) (5.5) 

Mediu111 30.3 42.2 ll.9 0.84% 
( 2. 0) ( 4 . 8) 

High 29.6 39.8 10.2 -13.55% 
(2. l) (3.2) 

Table 3 

Summary of Mean Body Weight(g) with (Standard Deviation) 

The Female Mice Study 

Gain rel. to 
Dose Week 1 Week 77 Gain in Wt. Control 

Control 24.8 38 13.2 
(l.3) (3.6) 

Low 24.4 37.2 12.8 -3.03% 
(1.4) ( 3. 9) 

Medium 25 37.7 12.7 -3.78% 
( l. 8) ( 3. 8) 

High 24.5 36.4 ll.9 -9. 84% 
( l. 5) ( 3. 2) 

Note: A negative sign stands for decrease in weight gain 
relative to control. 
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Statistical Reyiew and Eyaluation 
(An Addendum) 

l;IPA #; 20-415 Date:· 

Applicanti Organon Inc. 

Harne of Drµg; Remeron (Mirtazapinel Tablets 

pocuments Reviewed; 

SEP -6 1995 
'>CTllDll 

1. NDA submission volumes 2.27 to 2.31 "An Eighteen Month 
Carcinogenicity Feeding Study in Mice With ORG 3770", March 
13, 1989, Date of Documents, Jan. 30, 1995. 

2. NPA sil.bmission volumes 2. 32 to 2. 36 "A Twenty-Four Month 
Feeding Study in Rats With ORG 3770", May 11, 1990, Date of 
Documents, Jan. 30, !995. 

3. NDA original amendments, Data diskettes and computer listings 
of Carcinogenicity studies, Date of Document, May 3, 1995. 

I. Background 

The two animal carcinogenicity studies (one in rats and one in mice) 
included in this NDA submission have been reviewed by the Division of 
Biometrics. A statistical review and evaluation report was issued on 
June 30, 1995. In the previous review, our analyses showed 
significant positive linear trends in the thyroid gland follicular 
cell adenoma/cystadenoma (age-adjusted: p • 0.0153; age-unadjusted: p 
= 0.0045) in male rats and in liver hepatocellular adenoma (age­
adjusted: p = 0.008) in female rats. Dr. Steve Sparenborg, HFD-120, 
who is the reviewing pharmacologist of this NDA has requested the 
Division of Biometrics to perform trend test on liver hepatocellular 
adenoma and carcinoma combined in rats and mice, and on thyroid gland 
follicular cell combined adenoma/cystadenoma/carcinoma in rats. The 
purpose of this addendum is to report th~ results of the analyses 
when trend tests were performed on the above combined tumors. 

II. The Rat Study 

The methods described in the paper of Peto et al. ("Guidelines for 
Simple, Sensitive Significance Tests for Carcinogenic Effects in 
Long-Term Animal Experiments", In I..ong-Term and Short-Term Screening 
Assays for CarcinQgens; A Critical Appraisal, International Agency 
for Research on Cancer Monographs, Annex to Supplement 2, World 
Health Organization, 311-426, 1980) and the methods of exact 
permutation trend test were used to test the linear trend in the 
liver hepatocellular adenoma and carcinoma combined, and thyroid 
gland follicular cell adenoma/cystadenoma/carcinoma combined in both 
sexes. The time intervals 0-50, 51-80, and 81-105 weeks were used in 
the analyses. The actual dose levels 0, 2, 20, and 60 mg/kg/day were 
the scores assigned to the control, low, medium, and high dose 
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groups, respect- .'.vely. As mentioned in the previ<>us review, the age­
adjusted methoti was applied only to the tissues with all of the 
animals or more tban 9St of animals examined microscopically. The 
age-unadjusted method was applied to the tumor which the age-adjusted 
method can not be applied. The results of the above analyE:es showed 
that there was a significant (at 0.005 level for a common tumor, and 
at 0.025 level for a rare tumor) pDsitiye linear trend in t.he thyroid 
gland follicular cell combined adenoma/cystadenoma/carcinoina (age­
adjusted: p • 0.0047; age-unadjusted: p • 0.0006) in male rats. 

The incidence rates oi the tested tumors are listed as follc.•ws: 

P-values 
Tumor/organ Incidence of Tumors 

Males: 

Liver: 
Hepatocellular Adenoma and Carcinoma 

{SO) {SO) (SO) (SO) 
l l l 6 

Thyroid Gland: 

Unadjusted 

Follicular Cell Adenoma/Cystadenoma/carcinoma 
(48) (49) (SO) (46) 

l 5 6 12 0.000€* 

Females: 

Liver: 
Hepatocellular Adenoma and 

(SO) (SO) 
Carcinoma 

{SO) (SO) 
l 0 4 6 

Thyroid Gland: 
Follicular Cell Adenoma/Cystadenoma/ca~cinoma 

(SO) (49) (SO) (50) • 
l l 2 l 0.5571 

adiusted 

0.0101 

0.0047* 

0.0077 

0.4887 

Noted that in order to reduce the overall false positive rate, the 
following decision rule was used to adjust the effect of multiple 
testings. A positive linear trend is considered not to occur by 
chance of variation alone if che p-value is less than O.OOS for a 
common tumor, and o.02s for a rare tumor. 

The pairwise comparison between the high dose and control groups was 
performed on the thyroid gland follicular cell combined 
adenoma/cystadenoma/carcinoma in male rats. The results showed that 
there is a significantly higher incidence rates in the high dose vs 
control groups (p • 0.0107). 
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Noted that in this review, the data included in the sponsor's 
submitted computer diskettes were used for the analyses. 

III. The Mouse Study 

The methods described in Peto ~t al. (1980) and the methods of exact 
permutation trend test were used to test the linear trend in the 
liver hepatocellular adenoma and carcinoDa combined in both sexes. 
The time intervals 0-50 and 51-78 weeks were used in the analyses. 
The actual dose levels o, 2, 20, and 200 mg/kg/day were the scores 
assigned to the control, low, medium, and high dose groups, 
respectively. The results of the above analyses showed that there 
was a significant (at o.oos level for a common tumor, and at 0.025 
level for a rare tumor) positiye linear trend in the liver 
hepatocellular adenoma and carcinoma combined (age-adjusted: p • 
0.0015) in males. 

The incidence rates of the tested tumors are listed as follows: 

Tumor/organ Ineidence of Tumors 

Male•: 

Liver: 
Hepatocellular Adenoma and 

(50) (50) 
7 5 

Females; 

Liver: 
Hepatocellular Adenoma and 

(50) (50) 
l 2 

Carcinoma 
(50) (50) 
11 17 

Carcir.oma 
(50) (50) 

1 1 

P-values 
Unadjusted adjust~d 

0. 0015• 

0.4327 
• 

The pairwise comparison between the high dose and cor.trol groups was 
performed on the liver hepatocellular adenoma and carcinoma combined 
in males. The results of the analyses show~d that there is a 
significantly (at 0.05 level) higher incidence ra~ea in the high dose 
vs control groups (p • 0.0198). 

Noted that there is a discrepancy in the incidence rates of the high 
dose males in the liver hepatocellular adenoma and carcinoma combined 
be:tween the sponsor's and the reviewer's analyses. Male mice number 
4010 in high dose group has both liver hepatocellular adenoma and 
hepatocellular carcinoma, hence, this animal was counted as one in 
the above reviewer's analysis. It seems that the sponsor did not 
consider this duplicate situation which caused the incidence rate of 
coml'•ined hepatocellular adenoma/carcinoma in high dose males to be 18 

-"r;---
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instead of 17. Appendix l (the sponsor's Appendix F in Volume 2.27) 
showed the percentage or livers with adenomas and carcinomas and the 
sponsor's analysis results. The incidence rates of hepatocellular 
adenoma/carcinoma are 7, 5, ll, and 18 in control, low, medium, and 
high dose groups, respectively. 

IV. Summary 

The results of the trend test showed that there were significant 
positive linear trends in the thyroid gland follicular cell combined 
adenoma/cystadenoma/carcinoma (age-adjusted: p • 0.0047; age­
unadjusted: p • 0.0006) in male rats and in the liver hepatocellular 
adenoma and carcinoma combined (age-adjusted: p • 0.0015) in male 
mice. 

Noted that in order to reduce the overall false positive rate 
associated with in the trend test, the following decisior. rule was 
used to adjust the effect of multiple testings. A positive linear 
trend is considered not to occur by chance of variation alone if the 
p-value is less than 0.005 for a common tumor, and 0.025 for a rare 
tumor. 

The pairwise comparisons between the high dose and control groups 
were performed on the tumors with statistically significant trend 
tests. The results showed that there are significantly (at o.os 
level) higher incidence rates in the high dose vs control groups in 
thyroid gland follicular cell combined adenoma/cystadenoma/carcinoma 
in male rats (p • 0.0107) and in liver hepatocellular adenoma and 
carcinoma combined in male mice (p • 0.0198). 

Concur: 
Karl K. Lin, Ph.D., Group 

cc: Original NOA 20-415 
HFD-120/0r. Leber 
HFD-120/Dr. Fitzerald 
HFD-120/Dr. Sparenborg 
HFD-120/Mr. P. David 
HFD-710/Chron 
HFD-7lS/Dr. Karl Lin 
HFD-715/0r. Daphne ~in 
HFD-715/Chron (SARB} 

Daphne Lin, Ph.D. 
_ Mathematical Statistician 

,,.~r 

KFD-502/Aasiatant Director (Pharma.cology) 
HFD-715/DRO 2.1.1, Remeron, Organon Inc. 
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An £ightten Month C1reinogenlcity feeding Study 
In Hict with O!i 3770 

Patho109Y Report 

pESJDJS 110 QISQIS$1QK (cont.) 

ffgyre 3 

r-s 
85·2939 

. ferc:entages of LI vers wt th Ad1n11Us and Caret nous 

sex f!Alt f-le 

Groups I n Ill IV l JJ Ill IV 

f of livers uuined so so 50 so 50 so 50 50 

I of 1i vtrs wt th adena111s 3 l 6 10 l 2 1 0 
(Ii) 6.0 6.0 12.0 20.0 z.o 6.2 3.3 

I of livers with c1reln11111s 4 z 5 8 0 0 0 1 
(Ii) 8.0 4.0 10.0 16.0 z.o 

cOllbtned lden11111s/carein11111as 7 5 1l 18 1 2 l 1 
(Ii) 14.0 10.0 z;z.o 36.0* z.o 6.2 3.3 2.0 

• 1tatlstlc1lly significant difference (p. <0.05) 

The llOUSe liver his an Increased sensitivity for developing pri••ry tumors 

under cert1ln experl.,ntal conditions. It is 1lso very sensitive to C011P011nds 

th1t have an effect on the hepatic 1lcros0111l enzYM syst•. In 1 separate 

study (Org 178-SDGRR 2236) a comp1rison of Org 3770 to 1 kn- positive lllZYl't 

Inducer (phenobarbitone) WIS 11de. Org 3770 ind11ctd a definite incnue In the 
• 

acttwfty of ~ttochro11 P-450, uinopyrfnt•N-d11tthylas1, 111ftint hydroxylue, 

Ethoxyco11111rin·O·d11thyl1se and glut1thlonln1·S-transf1r111 in ult llOUH 

livers. 
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#1 
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rec'd by chemist 
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03-MAR·95 

SPONSOR: ORGA~ON 

NOA 20,415 

COMPLETED 
5-MAY-95 
5-MAY-95 
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5-MAY-95 

REVIEW CHEMIST: M.Zarifa, Ph.D ADDRESS: 375 Mt. Pleasant Avenue 
West Orange, NJ 07052 

PRODUCT NAME: 
Proprietary: REMER ON 
USAN: Mirtazapine MAY 30 1995 
Code Name/Number: ORG 3770 

DOSAGE FORM/ROUTE OF ADMINISTRATION: 15 mg and 30 mg Tablets/Oral 

PHARMACOL.CATEGORY/PRINCIPALINDICATION: Depression 

STRUCTURAL FORMULA & CHEMICAL NAME: 

Mol. Wt. 265.36 

1,2,3,4, 10, 14b-hexahydro-2-methylpyrazino[2, 1-a]pyrido[2,3-c]benzazepine 

REMARKS: The n.d.s. is a tetracyclic weak base '.ind is insoluble in water. 
The n.d.s. contains a chiral center but is manufactured and controlled as the 
racemate. The drug product batches showed good dissolution (NL T in 
20 min). The sponsor proposes a 48-months expiry date but has no stability data to support it. Other 
CMC deficiencies also exist in the NOA that need to be addressed by the sponsor. 

CONCLUSIONS & RECOMMENDATIONS: RECOMMEND THAT NOA 20-415 FOR ORG 3770 
TABLETS IS NOT APPROVABLE. SATISFACTORY CORRECTION OF CMC 0 FICIENCIES IS 
REQUIRED. SEE CMC DEFICIENCY LETTER. ~ 

c:c:: ORIG: NDA ~ C~~ ~ - /Ji\ " 
HFD-120/Dlv. Fiie u , ''1.-~ ~/V 
HFD-120/CSOIP.Davld Mone Zarifa, Ph.D., Chem 
HFD-120ISBlumlMZlrtfa 

1Nl1)1/;/3 . 
7/J-3/f-~ 

filename: N02o.t15.0DO 



NOA 20,415 ORG3770 ORGAN ON 

SUPPORTING DOCUMENTS: 

Original NOA su.bmission dated April 29, 1994. 
N.D.S. 
Drug product 
HOPE resinlbotiles 
(Drug Plastic & Glass) 
Closures/ innerseaUresin 

Colorant 
e:ister packs/backing 
(Reynolds); 

RELATED DOCUMENTS: IND 

CONSULTS: Environmental Assessment [Dr. Vincent) - sent January 30, 1995 
Inspection Request - sent March 9, 1995 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 

REVIEW OF CHEMISmY AND MANUFACTURING CONTROLS 

INITIAL SUBM!SSION: 
AMENDMENTS: 

CHEMIST REVIEW: # 2 

letterdate 
26..JAN-96 
2',-DEC-94 
13-FEB-95 
27-FEB-95 
25-MAY-95 

stampdate 
30.JAN-95 
22-DEC-94 
14-FEB-95 
28-FEB-95 
30'-MAY·95 

rec'd by chemist 
30.JAN-95 
22-DEC-94 
14-FEB-95 
03-MAR-95 
31-MAY-95 

SPONSOR: ORGANON 

., .J ,. ) 

. ~ .v"b 

NOA 20.415 

COMPLETED 
5-MAY-95 
5-MAY-95 
5-MAY-95 
5-MAY-95 
14.JUN-95 

REVIEW CHEMIST: M.Zarifa, Ph.D ADDRESS: 375 Mt. Pleasant Avenue 

PRODUCT NAME: 
Proprietary: 
USAN: 
Code Name/Number: 

REMERON 
Mirtazapine 
ORG 3770 

West Orange, NJ 07052 

JUN 2 0 1995 

DOSAGE fORM/ROUTE OF ADMINISTRf.. TION: 15 mg and 30 mg Tablets/Oral 

PHARMACOL.CATEGORY /PRINCIPAL INDICATION: Depression 

STRUCTURAL FORMULA & CHEMICAL NAME: 

Mol. Wt. 265.36 

1,2,3.4, 10, 14b-hexahydro-2-methylpyrazino(2, 1-a)pyrido(2,3·clbenzazepine 

RcMARKS: In the May 25, 1995 amendment the sponsor provides updated 
test methods for the n.d.s. specifications, validation data for the new 
assay, and modifications for the drug product manufacturing process and 
release/stability specifications. 

CONCLUSIONS & RECOMMENDATIONS: RECOMMEND THAT NOA 20-415 F ORG 3770 
TABLETS IS NOT APPROVABLE. SATISFACTORY CORRECTION o~c _DEFI ENCIES IS 
REQUIRED. SEE CMC DEFICIENCY LETTER. _"--.::f 
cc: ORIG: NOA 't-1 ~- ,,, - I ~ 
HFD-120/Dlv. File J\ U ~ ~ / f 
HFD-120/CSO/P.Dnld Mo1111 Zmfa. Ph.D •• Ch.,..t'-... 
HFD· 120/SBlum/MZarlfa 
INIT: ~G//f/;'i filename: N020415.001 



DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 

REVIEW OF CHEM!SJRY AND MANUFACJUR!NG CONJROLS 

INITIAL SUBMISSION: 
AMENDMENT: 

CHEMIST REVIEW: # 3 

letterdate 
26-JAN-95 
10-AUG-95 

stampdate 
30.JAN-95 
11-AUG-95 

rec'd by chemjst 
30-JAN-95 
12-AUG-95 

SPONSOR: ORGANON 

NOA 20.415 

COMPLETED 
6-MAY-96 
28-MAY-96 

REVIEW CHEMIST: M.Zarifa, Ph.D ADDRESS: 375 Mt. Pleasant Avenue 

PRODUCT NAME: 
Proprietary: 
USAN: 
Code Name/Number: 

~EM ERON 
Mirtazapine 
ORG 3770 

West Orange, NJ 07052 

-
SEP 2 8 1995 

DOSAGE FORM/ROUTE OF ADMINISTRATION: 15 mg and 30 mg Tablets/G1al 

PHARMACOL.CATEGORY /PRINCIPAL INDICATION: Depression 

STRUCTURAL FORMULA & CHEMICAL NAME: 

Mol. Wt. 265.3G 

1,2,3,4, 10, 14b-hexahydro-2-methylpyrazinoi2. 1-sJpyrido[2,3-c)benzazepine 

REMARKS: In this amendment the sponsor responds !o the two deficiency letters 
The data provided are adequato end satisfactory. 

CONCLUSIONS & RECOMMENDATIONS: CORRECTION OF CMC DEFICIENCIES HAS BEEN DONE. 
RECOMMEND THAT NDA 20-415 FOR ORG 3770 TABLETS IS APPROVABLE AND APPROVED 
CONTINGENT UPON RECEIPT OF APPROVABLE RECOMMENDATION FROM COMPLIANCE AND 
FROM EA REPORT. RECOMMEND RESTRICTION OF EXPIRY DATE TO 24 MONTHS AT THIS TIME. 

c:c: ORIG: NDA 
HFD-120/Dlv, Rle 
HFD·120/CSO/P.o.vtd 
HFD-120/SB1urn/MZ811fe 
INIT: 

~ft!fe'i 
fhneme: N020416.001 
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ENVIRONMENTAL ASSESSMENT 

AND 

FINDING OF NO SIGNIFICANT IMP ACT 

FOR 

Remeron™ 

(mirtazapine) 

Tablets 15mg/30mg 

NDA20-415 

FOOD AND.DRUG ADMINISTRATION 

CENTER FOR DRUG EVALUATION AND RESEARCH 

Div·ision of Neuropharmacological Drug 
Products HFD-120 
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FINDING OF NO SIGNIFICANT IMPACT 

NDAl0-415 

Remeron™ 

(mirtazapine) 

Tablets 15mg/30mg 

The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to assess 
the environmental impact of their actions. FDA is required under NEPA to consider the 
environmental impact of approving certain drug product applications as an integral part of its 
regulatory process. 

The Food and Drug Administration, Center for Drug Evaluation and Research has carefully 
considered the potential environmental impact of this action and has concluded that this action 
will not have a significant effect on the quality of the human environment and that an 
envi.rcrdllental impact statement therefore will not be prepared. 

In support of their new drug application for RemeronTM, Organon Inc. has conducted a number of 
environmental studies and prepared an environmental assessment in accordance with 21 CFR 
25.3Ja(a) (attached) which evaluates the potential environmental impacts of the manufacture, use 
and disposal of the product. 

Mirazapine is a chemically synthesized drug which is administered as a 15mg/30mg tablet in the 
treatment ofMajor Depressive Disorders. The drug substance is manufactured by Diosynth B.V. 
in The Netherlands. The drug produets are produced by N. V. Organon in The Netherlands. 
Packaging, testing and distribution of the drug product in the United States is performed by 
Organon Inc. with some packaging performed by .iR the United-Sta~ The finished drug 
product will be used in hospitals, clinics and private homes throughout the United States. 

Drug substance that is introduced into the patient is extensively metabolized, but residual 
mirazapine and metabolites will be excreted in the urine and feces and distributed into wastewater 
treatment systems throughout the United States. Chemical and physical test results indicate that 
mirazapine will most likely be restricted to the aquatic and terrestrial environments. Mirazapine 
significantly sorbs to soils and may be transported from the aquatic environm~nt to the terrestrial 
environment. Mirazapine rapidly photodegrades and is an important mechanism of degradation. 

As mirazapine is expected to persist in the aquatic and terrestrial environments for some time, the 
toxicity ofmirazapine to several environmental organisms was characterized. The lowest 
reported effect concentration was ca. 0.5 ppm for growth of parent Daphnia magna, a wat1z ilea, 
in a chronic toxicity test. The maximum expected environmental concentration is seveial orders 

20415.fPV 2 
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of magnitude lower than this toxicity value and therefore no adverse environmental impacts are 
expected. 

Disposal of the drug may result from out of specification lots, discarding of unused or expired 
product, and user disposal of empty or partly used product and packaging. Returned or out-of­
specification d1ug substance and rejected or returned drug produc· will be disposed of at a 
licensed landfill. At U.S. hospitals and clinics, empty or partially empty packages will be disposed 
according to hospitaVclil regulations. From home use, empty or partially empty containers will 
typically be c!isposed of by a community's solid waste management system which may include 
landfills, incineration and recycling, while minimal quantities of unused drug may be disposed of in 
the sewer system. For manufacture of the drug substance, the firm has provided letters from the 
Dutch governmental authorities that they are in compliance with the laws of The Netherlands. 

The Center for Drug Evaluation and Resei.~ch has concluded that the product can be 
manufactured, used and disposed of without any expected adverse environmental effects. 
Precautions taken at the sites of manufacture of the bulk product and its final formulation are 
expected to minimize occupational exposures and environmental release. Adverse effects are not 
anticipated upon endangered or threatened species or upon property listed in or eligible for listing 
in the National Register of Historic Places. 

-
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II /i.1.('f~ 
DATE 

GW~s.:f-. 
APPROVED 

P. G. Vincent, Ph.D. 
Environmental Scientist 
Center for Drug Evaluation and Research 

~ '11?/{~~o>.~ 
Nancy Sager 
Environmental Scientist 
Center for Drug Evaluation and Research 

Attachments: Environmental .A..ssessment 
Material Safety Data Sheet (drug substance) 
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1. Date: October 30, 1995 

2. Name or Applicant: Organon Inc. 

3. Address: 375 Mt. Pleasant Avenue 
. West Orange, New Jersey 07052 

4. Description or Proposed Action: 

4. I Regyested Approval 

In accordance with 21 CFR 25.3 l(a) for Environmental Assessment, Organon Inc. is 
requesting approval to package, distribute and sell RemeronTM (minazapine) 15 mg and 
30 mg tablets (NOA No. 20-415) for the treatment of Major Depressive Disord1~s. 

4.2 Need for Ac:tion 

Several classes of antidepressants (i.e., tiicyclics, heterocyclics, selet.:tive serotonin 
reuptalce inhibitors and monoamim~ oxidase inhibitors) and several compounds within 
each class, which are on the market, are effective and safe choices for the 
pharmacological treatment of many patients with a diagnosis of Major Depressive 
Disorders. Nevenheless, despite the large number of drugs that are available for the 
treatment of depression, there remain many patients with this disease who are not 
responsive and/or cannot tolerate treatment with these available medications. 

Remeron™ (minazapine), a member of the novel piperazinoazepine class of 
compounds, is a weakly basic tetracyclic, centrally active presynaptic arantagonist, 
which modulates central serotonin function via an interaction with 5-HT2 and 5-HT3 

receptors. It also posse"Sses antihistaminic and weak a 1-adrenolytic properties. Clinical 
studies have shown that RemeronTM is effective and safe for the treatment of Major 
Depressive Disorders. ReineronTM was also shown to reduce anxiety, often associated 
with depressive disorders, improve sleep and reduce suicidal thought and ideation. 
Minazapine lacks the anticholinergic effects associated with the tricyclic 
antidepressants and it does not induce agitation or gastrointestinal distress, which are 
side effects associated with the selective serotonin reuptake inhibitors. 

r OOU5 
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4.3 Location Where the Produs;t is Produce.!! 

4.3. J The Netherlands (Drug Substance and Drug Product Manufacturing) 

The drug substance, mirtazapine, is produced by: 

! 

The c!Pig product, RemeronTM (mirtazapine) J 5 mg or 30 mg tablets, are proau~d by: 

NV. Organon 
Molenstraat l J 0 
5340 BH Oss 
The Netherlands 

4.3.2 The United States (Patkaging, Testing and Distribution) 

Remeron™ (mirtazapine) JS mg and 30 mg tablets are packaged in HDPE bottles and 
labeled by: 

Organon Inc. 
6350 Hedgewood Drive 
Allentown, Pennsylvania JSJOS 

Remeron™ (mirtaza9ine) JS mg and 30 mg tablets are packaged in PVC blisters and 
labeled by: 

0006 



3 RtoAcr~ 
By APp~'fl.•Aor 

Remeron™ (minazapine) 15 mg and 30 mg tablets are quality control tested by: 4NT 

Organon Inc. 
375 Mount Pleasant Avenue 
West Orange, New Jersey 07052 

4.4 Locations Where the Product Will be Use<i and Disposed Of 

4.4. l Use of Drug Product 

The use of the drug product, Remeron™ (minazapine) tablets, is limited to patients 
being treated for Major Depressive Disorders. Treatment will occur in patients in 
hospitals, clinics and private homes throughout the United States. Its use is not 
expected to be more prevalent in any !Janicular geographic area. 

4.4.2 Disposal of Drug Substance and Drug Product in The Netherlands 

Waste resulting !Tom manufacturing and testing of the active ingredient, minazapine 
and the finished product, Remeron™ (minazapine) tablets, or from rejected or outdated 
drug substance or finished product wilJ be disposed of by 

All waste is disposed of in accord with applicable regulations and 
current letters of compliance with these licenses are provided in APPENDIX A. 

r 0007 
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4 4.3 Disposal of Drug Product in the United States 

Returned and rejected product, packaging and testing waste containing the active drug 
are delivered tG Organon, Inc, West Orange, NJ, 07052. 

These crushed wasti:s are transported by: 

For delivery to: 

Mana11.ed bv: 

and delivered to a landfill. 

( 0008 
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4.4.4 Waste Packaging Materials 

Waste bottle-packaging materials, generated by Organon Inc., Allentown, Pennsylvania, 
are recycled (paper) or disposed of by landfill by the local waste removal company. 
The current waste disposal firms for the Allentown, Pennsylvania facility are: 

Berger Sanitation 
P.O. Box 1412 
Bethel em, Pennsylvania 180 J 8-1412 

Cougle's Recycling Inc. 
1000 South Fourth Street 
Hamburg, Pennsylvania 19526 

4.5 Types of Environments Present At and Adjacent to Production Sites 

4.5.1 The Netherla'lds 

I. Manuf, 1cturing Sites 

' N.V. Organon are located in Oss, The Netherlands, a town 
ofapi;roximately 50,000 inhabitants. The factories are located on a 160,000 
square meter site together with other properties of AKZO Nobel, including 
resea1 ch and development laboratories, technical service offices, control 
laboratories etc. The site borders a meat canning company, a railway station, 
a housing development and administrative offices. The region is flat and the 
climate is temperate. The region is not a flood or earthquake area. 
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Disposal Sites 

Environments surrounding the disposal facilities are typical of waste disposal 
sites as regulated by the applicable governing body. Letters of reference, 
stating compliance with applicable regulations are provided in APPENTJIX A. 

4.5.2 The United States 

I. Packaging and Labeling Site, Organon Inc. 

The building at 6350 Hedgewood Drive, Allentown, Pennsylvania is located 
within an industrial park comprised of approximately 8.64 acres ofland. The 
packaging warehouse contains space for storage of materials, equipment for 
packaging of pharmaceuticals, and a packaging station. A warehouse from 
which released packaged material is distributed is also located at this facility, 
with storage and general office space for distribution personnel. The region is 
hilly and the climate is temperate. 

iii. Testing Site, Organon Inc. 

The quality control testing laboratory at West Orange, New Jersey is located 
in a suburban area. The facility is situated on property bordering an electric 
utilities substati6"n, a private golf course, an electric switching station, an office 
building and condominiums. The region is hilly and the climate is temperate. 

iv. Disposal Sites 

Environments surrounding the disposal facilities are typical of waste disposal 
sites as regulated by the United States governing bodies, i.e. Environmental 
Protection Agency. 

0010 
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S. Identification of Chemical Substances that are Subject to the Proposed Action: 

5.1 Drug Substance 

S.1.1 Names: 

United Stated Adopted 
Name (USAN): 

CAS Registry Number: 

Laboratory Code Name: 

Trade Name: 

Chemical Names 

Mirtazapine 

85650-52-8 

ORG 3770 

Remeron™ 

(I) pyrazino [2, 1-a]pyrido[2,3-c][2] 
benzazepine, l,2,3,4,I0,14b­
hexahydro-2-methyl-

(2) 1,2,3,4, 10, J4b-hexahydro-2-methyl­
pyrazino[2, J-a]pyrido[2,3-c] 
benzazepine 

S .1.2 Physical and Chemical Characteristics: 

Molecular Formula 

Molecular Mass: 

Siructural Formula: 

Appearance: 

Melting Point: 

Solubility: 

265.36 

White to creamy white crystalline powder 

120°c-124•c 

n-Hcxane: 
Toluene: 
Methanol: 
Diethyl ether: 
Water: 

IOmg/mL 
150mg/mL 
3SOmg/mL 
35 mg/mL 
Practically insoluble 
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5.1.3 Impurities 

The total level of impurities present in minazapine is not more than 0.5%. The 
chemical names and structures of the impurities are presented in CONFIDENTIAL 
APPENDIX I. 

A process flow diagram for the sy.1thesis of minazapine is provided in 
CONFIDENTIAL APPENDIX II. The material safety data sheet for minazapine is 
provided in APPENDIX B. 

5.2 Excipients: 

For tablet production: 

For coating of the tablets 

-A process flow diagram for the manufacture of RemeronlM tablets, presented in 
CONFIDENTIAL APPENDIX Ill, provides information on the tablet components and 
the type of equipment used to manufacture the drug product. Material safety data 
sheets for each excipient are included in APPENDIX B. 

5.3 Metabolites 

Mirtazapine is extensively metabolized and quantitatively eliminated in urine (75%) and 
in feces (15%), following ingestion by patients. Thus, metabolites are expected to enter 
the environment. The biotransformation pathways are presented on page 32 of 
SDGRR 2290, "Biotransformation of ORG 3770 in Man and Laboratory Animals" 
provided in CONFIDENTIAL APPENDIX IV. The major :xcreted metabolites, 8-
hydroxy- ORG 3770-glucuronide (10% to 30%) and quatemary-N-glucuronide (100/o 
to 20%) are not pharmacologically active. The relative percentage of these and all 
other metabolites found in the urine 24 hours after administration of minazapine are 
summarized in CONFIDENTIAL APPENDIX V. 
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Introduction of Substances into the Envtronment: 

The manufacture of the active ingredient, mirtazapine, and the drug product, 
Remeron™ (mirtazapine) 15 mg and 30 mg tablets, will be carried out by 

and N.V. Organon, Oss, The Netherlands, respectively. Therefore, no 
environmental release resultant to thest: operations will occur in the United States. 

Packaging, labeling and distribution for commercialization in the United States is done 
at three different sites in New Jersey and waste generated from these operations are 
expected to be minimal. 

6.1 Introduction of Substances into the Emdronment in The Netherlands 

6.1.1 Substances Expected to be Emitted 

Facilities located in The Netherland~ N. V. Organon) are monitored 
from an environmental point of view by the local and national governments. Both 
facilities operate in compliance with environmental permits from the Province of North 
Brabant and the Water Board "De Maaskant" (see APPENDIX A) and with national 
and local regulations concerning waste water discharge and waste treatment. 

Three distinct types of wastes can be generated from these facilities: solid waste, liquid 
waste and air emission. 

Solid waste consists of non-hazardous materials (paper, shipping materials), and 
pharmaceutical solids which result from weighing dry powder chemicals, and 
processing these chemicals into basic or active granulates and solids. 

Liquid wastes consist of water which may contain pharmaceutical waste such as 
hydrocarbon solvents, or water that had been used for production or cleaning purposes. 

Air emissions that occur may contain manufacturing solvents. Normal emissions from 
the heating and use of the building occur during packaging and labeling processes for 
shipment to the United States for further packaging and distribution. 
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6.1.l Controls Exercised 

Solid waste material from the tablet manufacturing process, such as results from the 
weighing of dry powder chemicals and the processing of these chemicals into the basic 
anci active granulates and solid material from the equipment and room cleaning 
processes, are packed appropriately and transported to an off-site regional incineration 
company. For the preparation of the basic and active granulates, an enclosed mixer 
granl!!ator is used to prevent the emission of pott:ntially hannful dust particles into the 
production area. The fluid-bed dryer is cquippred with a highly efficient filter system 
to prevent the escape of harmful dust particles. The handling of the basic and active 
granulates is done in closed transport containers with closed couplings. 

General measures to prevent or minimize the release of chemical residues after 
production consist of wet-cleaning the entire manufacturing area. Any residue material 
is cleaned immediately. All processing equipment is initially vacuum cleaned by the 
user through the dust suction system, then cleaned. All mobile machines are cleaned 
with copious amounts of hot water or ifneedf:d, with ethanol or acetone. 

Water which may contain pharmaceutical waste from the production or the cleaning 
process, is cooled and pretreated according to regional permits, and in accordance with 
the Pollution of Surface Waters Act of the Netherlands, is discharged to a waste water 
treatment company. The applicable letters of compliance may be found in 
APPENDIX A. 

The air emission from the production area to the surrounding environment is regulated 
by the National Nuisance Act in The Netherlands. General measures to prevent or 
minimize the release of airborne particles and/or vapors into the occupational and 
atmospheric environments during manufac;turing consist of separated, well ventilated 
weighing rooms and -production areas with sub-atmospheric pressure. Weighing 
equipment has local dust suction systems. Incoming air is filtered initially by Viledon 
F45 and subsequently by Trox T748 filters. It is conditioned at a temperature of 20°C 
to 22°C and a relative humidity of about 500/o. Before leaving the production area, the 
air is filtered by a rolfilter type Froxomat Fl006-20AOO and fhrther by Trox F746 
envelope filters. The number of air changes is 15 to 20 times per hour and no 
recirculation of air takes place. 
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Solid emissions from the manufacturing area to the environment are in compliance with 
the Environmental Act in the Netherlands. Liquid emissions from the manufacturing 
area to the environment are in compliance with the Pollution of Surface Waters Act in 
the Netherlands. Air emissions from the manufacturing area to the environment are in 
compliance with the National Nuisance Act in the Netherlands. The applicable letters 
of compliance are provided in APPENDIX A. 

6.1.4 Effect of Approval on Compliance with Current Emissions Requirements at the 
Production Site 

Letters from the Dutch Government certifying compliance with the applicable laws may 
be found in APPENDIX A. Based upon the controls described above (treatment of 
emitted substances by solid waste controls, waste water controls, air emission controls), 
the proposed action is not expected to have any significant impact on emissions 
produced by the existing facility, and is not expected to violate the current permit. 

6.2 Introduction of Subs;ances into the Environment in The United States 

6.2.1 Substances Expected to be Emitted 

Facilities located in the United States (Organon Inc., West Orange, New Jersey and 
Allentown, Pennsylvania, . . ") are monitored 
from an environmental point of view by local and national government and operate in 
compliance with environmental laws from the Environmental Protection Agency, the 
New Jersey Departme!!t of Environment Protection and with applicable national and 
local regulations. 

Three distinct types of wastes can be generated from these facilities, solid waste, liquid 
waste and air emission. 

Solid waste consists of shipping and packaging materials such as cardboard shipping 
materials and HD.Pt: oouiQ. 

Liquid wastes consist of water which may contain pharmaceutical waste such as 
hydrocarbon solvents 1sed in quality control testing, or water that had been used for 
packaging or clear.ing. purposes. 

Air emissions that occur may contain particles of active ingredient or solvents used in 
quality control testing. .From packaging and labeling processes, normal emission.£ from 
the heating and use of the building occur. 
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6.2.2 Controls Exercised 

Solid waste consisting of shipping and packaging materials such as cardboard shipping 
materials, and HDPE bottles are disposed of by recycling or landfill. Non-hazardous 
solid waste (paper, shipping materials) is disposed of either by recycling or by return 
to Organon Inc., West Orange N.J. for shredding (paper containing the Organon 
Logo). HOPE bottles are non-hazardous waste and are disposed of by local waste 
disposal authorities by burial in a landfill. Solid waste containing drug product is 
packaged and sent to Organon Inc, West Orange, N.J. for disposal as described in 
Section 4.4.3. Solid waste packaging materials generated at are close­
compacted and taken by National Waste Disposal, Trenton, New Jersey for delivery to 
a ce~ified landfill. PVC blister packaging materials are not incinerated. 

Liquid wasle from the packaging and labeling process is non-hazardous and is disposed 
of via the local wastewater treatment facility. Hazardous waste solvents from Quality 
Control testing are transferred from the source to an appropriately labeled empty safety 
c.an, which is then disposed of in accord with procedures described in RDGA-306, 
"Material Disposal" and RDGA-533, "Handling and Disposal of Hazardous Waste 
Solvents", provided in CONFIDENTIAL APPENDIX VI. 

Air emissions from the packaging and labeling process are normal emissions from 
heating and use of the building and are non-haz.ardous. Laboratory hoods are available 
to limit particle emissions frC1m the laboratory. A minimal level of solvents would reach 
the air vii: the laboratory hoods. 

6.2.3 Citation of, and St&tement of Compliance With Applicable Emission Requirements at 
the Federal, State and Local levels 

There is no release of liUardous subsUlllces or haz.ardous emissions from the packaging 
plant at Organon Inc., Allentown, or • At Organon 
Inc, West Orange, New Jersey, rrjrtazapine has been categorized as ID 27-Dry 
Industrial type waste, and therefore is disposed of in accordance with New Jersey 
Administrative Code Regulations. Waste solvents which result from Quality Control 
Testing are collected in a drum and disposed of as Hazardous Waste Materials in 
accordance with New Jersey Administrative Code Regulations. 
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6.2.4 Effect of Approval on Compliance with Current Emissions Requirements at the 
Production Site 

United States production sites will be used only for packaging, labeling, and testing of 
final product. Non-hazardous waste materials generated at each site will be disposed 
of either by recycling or by burial in a landfill. Testing solvents will be disposed of in 
accordance with New Jersey Department of Environmental Protection (NIDEP). The 
amount of waste generated by the packaging, labeling and testing of Remeron ™ tablets 
is not expected to significantly increase the waste production at any of the sites. 
Therefore, the proposed action is not expected to have any impact on compliance with 
current waste legislation. 

6.3 Estimate of Concentration of Substances Expected to Enter the Environment as a 
Result of Use or Disposal of Products Affected by the Action 

6.3. l Maximum Emitted Concentration (MEEC) ofMinazapine in Wastewater from Use of 
Drug 

The MEEC for mirtazapine, based upon the worst case scenario (that of all minazapine 
consumed by patients is excreted unmctabolized and not removed by wastewater 
treatment), is presented in CONFIDENTIAL APPENDIX Vll This figure is based 
upon a 5-year market projection using the projected maximum number of tablets that 
will be sold in a single year for this calculation. The MEEC is calculated to be 
45.6 pans per trillion (ppt). 

6.3.2 Expected Emissions from Disposal 

No substances are expected to enter the environment from disposal because solid waste 
from the manufacturing, packaging, labeling, quality coi:trol testing, and distribution 
(i.e., waste resulting from rejected, returned or outdated substance/product) is disposed 
of by landfilling. 
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7. Fate of the Emitted Substances in the Environment: 

7 .1 Studies were done to determine the fate, transpon, and transformation of the ai;tive 
drug, minazapine, in air, water and terrestrial ecosystems. Summaries for each 
environmental study conducted and test repons. including the experimental design. 
method and results, are provided in CONFIDENTIAL APPE!'li"DIX VIII. 

7. 1. 1 Water Solubility 

Measurement of the water solubility ofminazapine was done at pH 4.9, 5.1, 7.0 and 
9.0. The test article had a solubility of 462.7 g/L at pH 5.1 and 692. 7 gtL at pH 4.9. 
The water solubility in pH 7.0 and pH 9.0 was 332.6 mg/Land 92.5 mg/' .... , respecfr..-eiy. 

7.1.2 Octanol/Water Partition Coefficient 

Mi1tazapine was found to have a mean n-octanoUwater panition coefficient of 1243.4 
at pH 9 with a log I<_ 3.09. At pH 9 nearly all of the test anicle is in the unprotonated 
form. Values determined for pH 5 and pH 7 were in agreement with the value at pH 9 
after correcting for the associated fraction. Based on the low log K_, minazapine in 
its neutral form is expected to have a moderate potential to bioconcentrate. At pH 7 
and lower, the measured log K_ values suggest a lower potential to bioconcentrate. 

7. 1.3 Vapor Pressure 

The vapor pressure of [3H]-mirtazapine was determined. The vapor pressure of the test 
article, 3.5 x 10·10 mm Hg at 25°C, is among the lowest known for organic chemicals. 
The test anicle is therefore not volatile and is not likely to be transponed to other 
environmental companments by air. The test article has an estimated Henry's Law 
Constant of l.5 x 1o·T1

, which indicates that its vaporization from water would be 
negligible. 

7. I. 4 Dissociation Constant 

A dissociation constant (pKJ of 7.0 at 25 •c in water was determined for mirtazapine. 
With respect to envirorunentally relevant pH of S to 9, mirtazapine is charged positively 
at low pH values and has potential to bind to soils. At high pH values, mirtazapinc is 
neutral and capable of enterin~ and passing through lipid membranes. 

0018 



15 

7. I. 5 Melting Temperature 

The melting range of mirtazapine was determined by heating a pulverized sample of 
mirtal.apine in a hot stage unit which is mounted under a microscope. Polarized light 
was used to observe the mdting behavior. The mehing range of mirtazapine was found 
to be I 14.0°C to I 15.2°C. No decomposition was obSC!Ved and the white solid melted 
into a clear, light yellow liquid. No change of the state of the test article is expected 
at normal temperatures in the environment and its potential distribution within and 
between water, soil, and air will be minimal. 

7 .1. 6 Den.~ty and Relative Density 

The den~ity of mirtazapine powder is 1.23 g/cm1 at 20°C. The relative density of 
:nirtazapine powder is 1.23. This factor would not be expected to have any influence 
on the environment. 

7.1.7 pH 

The pH of a 1% (w/w) dispersion of mirtazapine in deionized C02 -free water was 
determined to be 7.89 at 25.2"C. 

7. I. 8 Conclusion 

Based on the above studies, it can be concluded that mirtazapine will enter the aquatic 
and terrestrial compartment. 

7 .2 The following studies were performed to determine the fate of mirtazapine in the 
aquatic and terrestrial.&ompanment. 

7 .2.1 Ultraviolet-Visible Absorption Spectrum 

The ultraviolet-visible absorption spectrum of mirtazapine was determined in 
methanol:water mixtures I: 1 (v/v) and in the same solvent mixtures at pH < 5 and 
pH> 9 in the spectral region between 290 nm and 800 run at 25°C. Mirtazapine 
solutions in methanol:water mixtures l: l (v/v) show a maximum absorbance at 292 nm. 
The molar extinction coefficient at this wavelength is 6200 L.mo1·1 cm·•. Mirtazapine 
solutions at pH < S have no distinct maximum in the spectral range 290 run to 800 nm. 
The maximum was found at 288 run. Mirtazapine solutions at pH > 9 have a maximum 
absorbance at 295 nm. The molar extinction coefficient at this wavelength is 
6100 L.mo1·1cm·1• 
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7.2.2 Hydrolysis in Buffered Aqueous Solutions 

Measurement of the hydrolysis ofmirtazapine was determined for one concentration 
at pH 5.0, 7.0 and 9.0. The average analysis at each pH showed that less than 10% 
hydrolysis had occurred after five days at 50°C. Mirtazapine is considered 
hydrolytically stable with a half-life projected to be equal to or greater than a year. The 
test article is likely to slowly undergo change through hydrolytic mechanism when 
present in the aquatic media. This factor would not be expected to exert any negative 
i1:fluence on the environment. 

7 .2.3 Sorption and Desorption in Soils 

Three soils, sandy loam, loam, and sand soils were evaluated. The results suggest 
significant sorption of the test article on all soil types tested and the mobility of the test 
article in these three soil types is likely to be low. 

7.2.4 Aquatic Photodegradation 

Measurement of the photodegradation of mirtazapine in aqueous solution was 
determined for one concentration at pH 5.0, 7.0 and 9.0. Photodegradation rate 
constants of2.220, 1.980, and 0.468 h"1 at pH 5, 7 and 9, respectively were determined. 
Half-lives of0.31, 0.35, and 1.48 hours at pH 5, 7 and 9, respectively were calculated 
from these rate constants. Photodegradation may be considered to be an important 
mechanism of degradation. 

7.2.5 Aerobic Biodegradation in Water 

Mirtazapine does not dsgrade in water under aerobic conditions. The biodegradation 
in water is therefore not considered a major mechanism for the degradation of the test 
article. 

7.2.6 Aerobic Biodegradation in Soils 

The aerobic biodegradation of mirtazapine was evaluated in sandy loam, loam, and 
sand. Based on the results, biodegradation in these soils is not considered a major 
mechanism for the degradation of the test article. 

7 .2. 7 Aerobic Biodegradation in Sediment and Sludge 

No aerobic biodegradation of mirtazapine in ditch sediment and activated sludge was 
observed. Based on the results, biodegradation in sediment and activated sludge is not 
considered a major mechanism for the degradation of the test article. 
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7.2.8 Conclusion 

Atmospheric volatilization is not relevant to the environmental fate of mirtazapine as 
the vapor pressure, at 3.5 x 10·10 mm Hg at 25°C, is among the lowest !mown for 
organic chemicals. Additionally, mirtazapine final disposition is burial in a landfiil or 
is released to sewage treatment facilities where volatilization to the atmosphere is not 
an operating process. Minazapine is therefore not volatile and is not likely to be 
transported to other environmental compartments by air. Mirtazapine has an estimated 
Henry's law constant of 1.5 x 10·11

, which indicates that also its vaporization from 
water would be negligible. 

Based on the above studies, mirtazapine will be removed from the sewage by binding 
to sludge in wastewater treatment facilities and by :iquatic photodegradation. Aerobic 
biodegradation is not considered a m:jvr mechanism for degradation. Since 
sludge/sediment is disposed of by !andfill (final disposal), the aquatic co •. ;parlment is 
the principal compartment in which minazapine may have environmen• et~ects. If 
binding of mirtazapine onto sludge/sediment and photodegradation are net u;ken into 
consideration, the maximum expected emitted concentration will be less than 45.6 ng/L 
since the effiuent of the wastewater treatment facilities will be further diluted by the 
surface water. 

7 .3 Metabolites 

The chemical structure of the excreted metabolites are simiiar to that of the parent 
active drug, mirtazapine (see Section 5.3). In general, the physico-chemical 
characteristics of the excreted metabolites (conjugated metabolites) are more polar 
(hydrophilic) than mirtazapine. Thus, once excreted to the environment they are 
expected to have a lo_)Ver volume of distribution because of their polarity, and as a 
result contamination to the e11vironment would be restricted to the aquatic system 
(worse case exposure assumption being 45.6 ppt equivalent of metabolites rather than 
mirtazapine in the aquatic system). All metabolites have lower or no pharmacological 
activity compared to the parent drug, minazapine, and have been indirectly studied in 
pre-clinical toxicology studies with minazapine. Based on their structures, it is 
expected that these metabolites will behave in a similar manner as mirtaz.apine. 
Therefore, the environmental effects studies conducted with mirtazapine are also 
representative of effects related to the metabolites. 
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Environmental Effects of Released Substances 

The following environmental effect studies have been performed with mirtazapine to 
determine its ecotoxicological effects in the water ecosystem. Summaries for each 
environmental study conducted and test reports including the experimental design, 
method and study results are provided on CONFIDENTIAL APPENDIX VIII. 

8.1 Tests and Conclusions 

8.1.1 Algal Assay 

For the green alga, the "no observed effect limit" (NOEL) and the minimum inhibitory 
concentration (MIC) were 4.87 mg/Land 9.74 mg/L for the maximum standing crop 
and 19.5 mg/L and 39.0 mg/L for the maximum growth rate, respectively, within 
14 days. For the blue-green alga, the NOEL and MIC were 9.74 mg/Land 19.5 mg/L 
for the maximum standing crop and 19.5 mg/Land 39.0 mg/L for the maximum growth 
rate, respectively, within 14 days. Since the maximum expected environmental 
concentration for minazapine is expected to be much lower, the test anicle does not 
pose any environmental concern. 

8.1.2 Microbial Growth Inhibition 

For the Penicillium verrucosum, the soil bacteria Pseudomonas putida, the ascomycete 
Trichodenna hamatum, and the nitrogen-fixing bacteria Azotobacter sp., the Minimum 
Inhibitory Concentration (MIC) was higher than 292 mg/L. For the nitrogen-fixing 
blue-green alga, Nostoc calcico/a, the MIC was 73.1 mg/L. Since the environment 
concentration of mirtazapine is expected to be much lower, it is expected that there will 
be no interference witlvtatural degradative functions of the microorganisms. 

8.1.3 Daphnia Acute Toxicity 

The acute toxicity of minazapine to Daphnia magna (Straus), water flea, was 
investigated twice in a semi-static test system for a period of 48 hours. In 
concentrations > 3. 95 mg/L subjective effects on mobility were observed, which could 
not be quantified. The EC50 at 45 hours for mobility was 25.8 mg/I.. in Test 1 and 
19.5 mg/I.. in Test 2. 
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8.1.4 Daphnia Chronic Toxicity 

The chronic toxicity of mirtazapine to Daphnia magna (Straus), water flea was 
investigated in a semi-static system for a period of2 I days. The lowest observed effect 
concentration (LOEC) and the no observed effect concentration (NOEC) of the various 
end points were as follows: 

Mortality of Parent Animals: 
Time of Production of First Brood: 
Growth of the Parent Animals: 
Reproduction (Total Offspring): 
Reproduction (Mobile Offspring): 

8.1.5 Fresh Water Fish Acute Toxicity 

NOEC 
1.95 mg/L 
0.97 mg/L 
0.24mg/L 
0.49mg/L 
0.49 mg/L 

LOEC 
3.90mg/L 
1.95 mg/L 
0.49/mg/L 
0.97 mg/L 
0.97 mg/L 

The acute toxicity of mirtazapine to the freshwater fish Pin.ephales promelas was 
investigated in a static test period of 96 hours. At concentrations of 2. 53 mg/L and 
higher, effects on coloration, equilibrium and swimming behavior were found. fhe 
LOEC and NOEC for death was 5.06 mg/L, and 2.53 mg/L, respectively. 

Since the maximum expected emitted concentration, 45.6 ppt is much lowe;r than the 
lowest effective dose tested in the relevant acute toxicity test for the aquatic 
compartment, the overall conclusion is that emission of mirtazapine from the use of 
Remeron™ will not result in environmentally adverse effects. 

8.1.6 Earthworm 

Microbial inhibitio.1 testing, which is indicative for terrestrial environments, was 
conducted. The mHtlmum inhibitory concentration for test fungi, soil bacteria, 
ascomycete, and nitrogen-fixing bacteria was greater than 292 mg/L, which far exceeds 
the MEEC. An earthworm study was not specifically conducted and not considered 
necessary. 

Due to its strong sorptive capacity and lack of biodegradability, it is expected that 
virtually all the excreted drug substance will make its way to a wastewater treatment 
facility (Publicly Owned Treatment Waste Facility, or POTW). In a POTW, 
mirtazapine will be partly present in the aquatic phase and partly in the sludge phase. 
The size of the respective fractions is determined by the ~ values, as seen by the 
results of the adsorption/desorption experiments in the table below. 

Soil pH Kd Uvitb CaC!J Kd (no CaCIJ 

4.5 

5.7 

7.6 

23.8 

58.7 

391.5 

579.7 

167.9 

592.S 
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The values with CaCl2 are most representative (since the influent to a POTW co~llo 
salts), and the average pH values ofPOTWs are between 6 and 7.5. Therefore, the Kf Ppl ~S Af-4 
of 58.7 to 391.5 are most applicable to the mirtazapine. Based on this, approximately IC41/! lJ( 
0.25% to 1.7% of the mirtazapine will exist m the aqueous phase, and an estimated 
98% vi.ill exist in the adsorbed phase. This adsorbed fraction will have an average 
residence time of 10 days at POTW, and the amount of mirtazapine available for release 
to the environment will bt: a function of the amount of mirtazapine which remains 
sorbed to the sludge after aquatic photodegredation and anaerobic degredation have 
occurred. 

Any mirtazapine which sorbed to the sludge, even after the extensive exposure in the 
POTW, will be taken with the sludge to appropriate landfills. The J>igh sorption 
properties will ensure that mirtazapine which has not degraded will remain in the 
la.1dfil~ and therefore, no meaningful threat of exposure to the terrestrial organisms and 
environment will occur. 

Based on the fact that exposure to soil is minimal and toxicity in soil microorganisms 
is at a much higher concentration, specific studies for the earthworm were considered 
not appropriate or meaningful. 

8. 1. 7 Preclinical Toxicology 

Available preclinical toxicology data on the acute and chronic toxicity of mirtazapine 
are provided in CONFIDENTIAL APPENDIX IX. Based on the information available, 
no adverse short or long-term effects are anticipated as a consequence of the release 
of mirtazapine into the environment at levels associated with the production, use and 
disposal ofRemeron™ tablets . 

• 
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9. Use of Resources and Energy: 

9.1 Estimate of the Energy Reguirement for the Manufacture ofMirtazapine for Marketing 

9.1.1 The Netherlands 

Production ofmirtaz.apine drug substance or Remeron™ tablets has been estimated to 
comprise approximately 3% of total ene1 \Y use and water resources for drug 
production. 

9.1.2 The United States 

Packaging a<1d distribution ofRemeron™ tablets comprises less than 1% of total energy 
use and water resources at each of the sites at which Remeron™ is packaged and 
distribu!ed. Quality control testing ofRemeron™ tablets comprises less than 1% of 
total energy use and water resources at the West Orange facility. 

9.2 Effects upon Endam.~ered or Threatened Species and upon Property Listed in National 
Register of Historic Places 

Since the drug substance and product will be manufactured at existing facilities outside 
the United States, there is no impact on endangered or threatened species, or upon 
property listing in the National Register of Historic Places in the United States, as a 
result of this action. Additionally, based on the findings of the environmental fate and 
effects testing and results, resource and energy use will not affect endangered or 
threatened species. 

No impact on endangered or threatened species, or upon property listing in the National 
Register of Historic Places in the United States can be expected from the limited 
packaging, distribution and quality control testing conducted in the New Jersey and 
Pennsylvania area. 
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Mitigation Measures: 

Facilities, buildings, equipment, and procedures for manufacturing packaging, 
distribution, and disposal of drug substance and drug product meet current standards 
of operation, i.e., building and energy regulations, both for the Netherlands, where 
production of drug substance and drug product is done, and for the United States, 
where packaging, labeling and testing of drug product is done. Controls exercised to 
mitigate potential adverse environmental impacts associated with operations have been 
described in Item 6. Standards under which production is operated include Good 
Manufacturing Practices, and internal procedures for safe handling of material. 
Internal and external inspections are done to help assure that these standards are 
maintail.led. 

There is no potential adverse environmental impact from disposal of the drug product 
by consumers. In addition, the following practices are in place to mitigate potential 
adverse environmental impacts. 

In the United States: 

(a) Spill control procedures and safe handling procedures are adhered to as 
required by Occupational Safety and Health Administration, the Environmental 
Protection Agency, the New Jersey Department of Environmental Protection 
and Organon Inc. 's company policy, as dictated by Standard Operating 
Procedures (SOPs). 

(b) No specific equipment systems are required since mirtazapine is not categorized 
as hazardous. LaboJatory hoods are available to limit particle emissions to the 
laboratory during testing. 

( c) Control plans for spills or accidental release are detailed in Organon Inc.' s 
"Preparedness, Prevention and Contingency Plan, Chemical Hygiene Plan". 

(d) Training regarding hazardous materials, personal protective equipment, 
production equipment, SOPs and personal safety practices are conducted 
annually. 
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In The Netherlands: 

(a) Spill control procedures and safe handling procedures are adhered to as 
required by the applicable regulations in The Netherlands. 

(b) Equipment systems used to prevent emissions from exceeding established limits 
are provided in detail in Section 6.1.2 of this document. 

( c) Control plans for spills or accidental release are in place for each of the facilities 
in the Netherlands. 

(d) Procedures regarding hazardous materials, personal protective equipment and 
production equipment, SOPs and personal safety practices are followed. 
Laboratories have individual SOPs as well as company SOPs to cover safety 
practices. 

-
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11. Alternatives to the Proposed Action: 

The only alternative to the proposed action is no action, which means that a new 
antidepressant with a minimal side effect profile, demonstrated to be safe and effective, 
will not be available to persons with depression who do not respond to other currently 
marketed antidepressants, or who will benefit by the anxiolytic and sleep-improving 
properties of this drug. 

In addition, ~ince findings of this report show that adverse environmental effects have 
not been identified with the proposed action to produce and market Remeron1"M tablets; 
that manufacturing, packaging and testing of the product have not been associated with 
any known environmental impact because of the strict environmental controls and 
mitigation practices employed, there is unlikely to be significant risk of adverse 
environmental impact. 

• 
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13. Certification 

• 

The undersigned official certifies that the information presented is true, accurate, and 
complete to the best of the knowledge of the firm . 

t!b/. ~ I 97.} _.. 
I Date 

Vice President, Product Development and Government Affairs 

-
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4.01 Growth Rate and Standing Crop of Two Algal Species (Selenastrum 

apricornutum and Microcystis areugmosa) 
4.02 Microbial Growth Inhibition 
4.08 Daphma Acute Toxicity 
4.09 Daphnia Chronic Toxicity 
4.11 Freshwater Fish Acute Toxicity 
5.01 Acute Toxicity Calculations 
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Environmental Impar.t AssPssmen: 

Environmental Acts and Regulations applicable to the Diosynth production 

Act/Regulation Subject Permit requirement 

Hinderwet/Wet Ge- Emissions to Air from Province 
luidhinder/Wet Soil and Ground- North-Brabant 
Algemenc Bepali~gen water Protection October 28, 1994 
Milicuhygiene/W et External Safety (annex I) 
Milieubeheer Noise 
(HW /WGh/W ABM/\\IM) I Nuisance 

I Environmental 
I Management I 

I System (EMS) 

Lozings Verordening I Waste water no site specific I 
' discharge to permit required 

local sewage 
sy£tem 

Wet Verontreiniging Waste water from Water Board 
Oppervlaktewateren discharge to "De Maaskant" 
(WYO) Municipal Waste October 19, 1994 

Water Treatment (annex II) 
Plant 

Wet Chemische .\fval- Waste Treatment no site specific 
stoffen. and Discharge pem1it required 
(WCA) (exclusive waste 

water) -
Wet Milicugevaar- Notification of notification of 
lijke Stoffon New Substances substances to 
(WMS) Substances 

Information 
ministry of VROM 

Labeling 

--17-
AKZONOBEL 
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Environment11l Impact Assessment (continued) 

WATERSCHAP DE MAASKANT ~ 

oss. · 19 oktober 1994 

Ol'\s kenmeck: MR/SR 

bi1lagen: 

onoerwerp ·. 

VERKLARING 

De dijkstoel van he~ waterschap De Maaskant, ten deze 
handelend als overheidsorgaan belast met het water~ 
kwaliteitsbeneer in het gebied van het waterschap 
voo:-:noemd.; 

gezien ~et verzoek van Diosynth B.V. te Oss·d.d. 
27 septe~ber 1994, kenmerk V&.M 9'1496.MM; 

verklaart hierbij dat uit vanwege hem in 1993 ui~3evoerde 
to~~icht op de naleving van de bij zijn besluit van 
19 december 1988 aan Akzo Phanna Nederland B .• _,. te Oss en 
zijn rechtverkrijgenden verleende vergunnin~ ingevolge de 
Wet verontreiniging oppervlaktewat~ren (S~o. 1981, 531) ten 
behoeve van de vestigingen Organon Intp:::national B. V. en 
Diosynth B.V., beide geleg~n aan Klo~~terstraat 6 te Oss 
(Nederland), niet is gebleken van cvertreding door 
vergunninghouder van enig bij of krachtens deze vergunninq 
gesteld voorschrift. 

De dijkstoel voornoemd v~rklaart hierbij tevens dat tot op 
heden door hem geen ac:tministratiefrechtelijke of straf~ 
rechtelijke sancties ten aanzien van vorerabedoelde 
vergunninghouder zijn getroffen, ter zake van bet niet cl&n 
wel onvoldoende naleven van meergenoemde vergunning. 

De dijkatoel, 
rittier, de 

/ 

H.A. vat: Schijndel 
Loco 

-f.,.... 
AKZO NOBEL 
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Environmental Impact Assessment (continued) 

Translation of the statement on the previous~ 

(Letterhead of the Water Board De Maaskant) 

Oss, 19 October 1994 

DECLARATION 

The Dike Coui:cil of the Water Board De Maaskant, being the government authority responsible 
for mainter.ailce of the water quality in the area of its jurisdiction; 

having regard to the request by Diosynth B. V., Oss, dated 27 September 1994, 
reference number V &M 941496.MM; 

and following its 1993 supervision for compliance with the permit issued on 
19 December l QSG under the Pollution of Surface Waters Act (Stb. 1981, 531) to 
Akzo Pharma Nederland B.V., Oss on behalfofOrganon International B.V. and 
Diosynth B.V., both situated at Kloosterstraat 6 in Oss (The Netherlands), hereby declares that 110 
violation of the terms and conditions of the said permit has taken place. 

The aforementioned Dike Council hereby also declares that it has thus far not brought any legal or 
administrative actions against the permit holder for insufficient or non-compliance with the 
conditions of the said permit. 

Tht1 Dike Council 

The Clerk 

(signature) 
M.W.J. van Oorschot 

-f?­
AKZONOBEL 

The Chairman 

(signature) 
H.A. van Schijndel 
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Enyironmcntal Impact Assessment (continued) 
INGEKOMEN ·\ 

Provincie 
Noord-Brabant 

PfOOllnc:iehuis 
8rabal°l'laan i 

Cllrrtspondenhf·adres: 
PoslbuS 9°J1$1 

5m:> MC '1-Hlnogtnbolch 
Tttelu:073· 1235~ 

Dienst Waterstaat. Milieu en Vervoer Telek>on 073 -81 28 12 

Ons kenmerk: 291lll .AA.&o NoPel Dio•ynth BV 
UW' kenmerk. : 
Afdel.ing 
Doorkie.snr.: 
Bijlagen 
Datum 
on~erwerp 

. • 

VIJ"t 941496 .HH 

LGM 
812491 

28 oktober 1994 
Verklarin9 adequate ailieU· 
vergunningcn. 

Ge&chte beer Van der MOit, 

t.a.v. de heer H. van der Ko•t 
Po1tbus 20 
Sl40 BH OSS 

3 1 OKT. 19Sl 

N1;ar aanleiding "'an uw verzoek d.d. 2' septemDer 1994., 
kenmcrk V"11 941496.HH verklaren wij hierbij; 

dat IJtzo PP•rma av. moe:dennaatschappij van Dio•ynth BV, be1chikt 
over vergWUlingen krachtens de Wet milieubeheer voor de door 
Ciosynth ev uitgevoerde activiteiten. De1e vergunningen krachtens 
de Wet -.ilieubehe.er zijn door ons college afgageven op respectie· 
velijk 19 december 1919. 15 aeptelJlber 1992, 2 111aart 19,l en 
8 m.11art 1994: 
cittt doo::- on• c:ollegie op de n&levi119 van boveuverm.elc,ie vergl.UU\ingen 
wordt toe9ezien; 
dat tot op heden door ons college geen beatuurarechtelijke of 
atrafr•chtelijke procedurea zijn gestart. om de nalevillg van de 
boY4lnV~rlllelde ve.i:gww.ingt:n af t• dwing&n. 

Wij vert~ouwen erop u hieraede voldoende van dienat te zijn geweeat. 

Oedepute•rcSy Staten van Noord·P.rabNlt. 
na-n• d••f• 
P.!tt hoofd ll .. n de afdeling 
Luchc., G ur en M&tingen, 

ir. B.D.H. Haaa • 

--f-,-. 
AKZO NOBEL 
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Environmental Jmonct Assessment {continued) 

Translation ofletter 9n previous page 

(letterhead Province of North-Brabant) 

Our ref 
0 p 

Dept. 
Direct line 
Enclosures 
Date 
Subject 

291333 
V&M 941496.MM 
LGM 
812491 

28 October 1994 
Adequate Environmental 
Licences 

Dear Mr. van der Most, 

Akzo Nobel Diosynth BY 
!lM>ur ref. attn. Mr. van der Most 

P.O. Box no. 20 
5340 BH OSS 

With reference to your request dated 27 September, 1994, refere:nce V&M 941496.MM, 
we hereby declare: 

- that Akzo Pharma BY, mother tompany ofDiosynth BV, is 
in possession of licences under the Environmental Act 
for the activities carried out by Diosynth. These 
licences under the Environmental Act were issued by our 
Board on 19 December, 1989, 15 September, 1992, 
2 March, 1993 and 8 March, 1994 respectively; 

- that our Board supe:vises the compliance with the above­
mentioned licences; 

- that our Board has thns far not commenced any legal or 
administrative actions to force compliance with the 
above-mentioned licences. 

We trust we have been of sufficient help to you. 

State Deputies of North-Brabant 
On behalf of the above, 

Jr. H.D.M. Maas 

Head of the Air, Noise and 
Measurements Departmer.t 
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No, 19.951 

Ministry of Health, Welfare and Sport 
Staatstoezicht op de volksgezondheid ., 
Hoofdlnspektie voor de geneismlddelen 

Rijsvijk - Postbox 5406, The Netherlands 

SWEHENT OE A HANUFACJllRER 

The undersigned, A.J. Smallenbroek, The Phar111ceuttcal Inspector tn 
The Netherlands herewith declares that: 

According to Netherlands Lav 

N.V. Organon 
Kloosterstraat 6 
5349 AB Oss, Holland 

1s licenced to manufacture and supply medicines b:; ltcence 
number 2233 Aid. 

This manufacturer conforms to principles and guidelines of 
good manufacturing practice for medicinal products for human 
use as Is required by the directive 91/356/EEC which is 
implemented in the national law. These requirements apply to 
products to be sold or distributed within the country of 
origin or to be exported. 

_The present statement It drawn up at the request of the interested 
party in order to be submitted to the Hellth Authorities of 

The Untted States of Allertca 

Rljswljk, November 29, 1994 

THE PHARMACEUTICAL INSPECTOR 
IN THE NETHERLANDS 

• SU 11 enbroek 
PharMcts t 

-
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No. 19.949 

Ministry of Health, Walfare and Sport 
Staatstoezlcht op de Volksgezondheld 
Hoofdlnspektle voor de geneesmlddelen 

tjswijk - Postbox 5406, T.hf Netherlands 

CERTIFIOOJ OF PHABMACEUTir.AL PROOOC'J 

Name and dosage form of product: BEMERON 15 1!Q 
tablerts 

Name and amount of each acttve ingredient: 

Mtrtazaptne 15.0 Ilg 

Manufacturer, and/or where applicable, the person responsible for r .ctng 
the pr»duct on the market: 

NI v I ORGANON 
P.O. Box 20 
Oss, Ho II and 

It ts certified that: 

This product has been authorized to be placed on the market for use &nd ts 
actually sold tn thts country. 
Number of permit and date of issue: RVG 16685, March 1~. 1994 

It ts also certified that <a> the manufacturing plant In which the product 
ts produced ts subject to inspections at suitable intervals, and (b) the 
111.nufacturer conforms to requirements for good practices tn the 
111.nufacture and quality control, as recoanended by the Horld Health 
Organtzatton, In respect.of products to be sold or .distributed wlthtn the 
country of origin or to be exported. 

The present statement 1s drawn up at the request or the tntci·ested party 
~n order to be submitted to the Health Authorttles of 

The Untted States of America 

Btjswtjk, November 29, 1994 

THE PHA'™-'CEUTICAL INSPECTOR 
IN TH EB LANDS , 

~w"'~~-l.i::..-~ 

NIO 2/880125 
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Name and dosage for11 of product: REHERON 30 mg 

tablets 

Name and amount of each acttve tngredtent: 

Htrtazaptne 30,0 Ilg 

Manufacturer, and/or where appltcable, the person responstble for plactng 
the product on the market: 

N. V. ORGANON 
P.O. Box 20 
Oss, Holland 

It ts certtfted that: 

Thts product has been authortzed to be placed on the market for use and ts 
actually sold tn thts country. 
Number of permtt and date of tssue: RVG 16686, March 16, 1994 

It ts also certtfted that <a> the manufacturtng plant tn whtch the product 
ts produced ts subject to tnspecttons at suttable Intervals, and Cb> the 
manufacturer confor11s to requt re111ents for gOOd practt ces In the 
manufacture and qualtty control, as rec011111ended by the World Health 
Organlzatton, In respect of products to be sold or dhtrtbuted wtthtn the 
country of ortgtn or to be exported. 

The present statement ts drawn ur> at the request of the Interested party 
In order to be submttted to the Health Authorities of 

The Untted States of Alllrtca 

Rtjswtjk, November 29, 1994 

TlfE PHARMACEUTICAL INSPECTOR 
IN T THERLANDS 

HHO 2/880125 
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APPENDIXB 
MATERIAL SA1''ETY DAT A SHEETS (MSDS) FOR mE CHEMICAL 

SUBSTANCES USED IN THE MANUFACTURE OF REMERO.NTM TABLETS 

-
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