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NDA :>.J-243 Page 2 

3. We acknowledge the commitmen~. made in your Septem.':>er ~, 19~4 amendmert to 
conduct an adequate a:~d well-cG•ntrolled relapse preventi.on t:ri.,l for 
fluvoxamine in the·maintenanc:e treatment of OCD. 

. ...... _ 
4. We acY.nowlecige the commitmPl1t n1ade .in your SeptcmL·_,~,~r 9; 1994 amendment to 

conduct additi~nal ~tudies to clarify the ~etabolism of fluvoxamine. 

5. We ackn.:>wledge the commitment made in your Sepcember 9, 1994 amendment to 
complete and :>ubmit your study in children and adolescents with OCD. 

Ph~trmacolcgy 

We acknowledge the commi tmenl made in your September 9, 1994 amendrnent to C<'nduct 
repeat preclinical S...:gment I ant.! r: reproducti•>n ''tudics 1n ~.he tat based r !'-On 
your rang~finding (1nd/or to:-:~coJ.:in0tic :;tudies. r;e bclie\"C th ...... _t: tt'le c•risi·~-=~1 

stud1.es did not achif.:'Ve ~ldequat·c e:-:po;,urc Tf you decide t:o request that the 
Agency ilccept those studies, please provH'•' complete toxicity and/or 
toxicokinet ic delta rtccomp.u! i cd by ,1 comprchen!:. i Vt' d i!>cU~!i ion to s~1pport your 
position. 

Manufactur~ng and Contr0ls 

We acknowledgP the ,_-oi'.n~icn~t•;;t_ :n.Hic .l!l your· Sept~ ... mb('_t' 9, 1)\L1 amendme•1t r·o lhlVe 
your estab}i.sbcd !1;-irr.--.. t _l1 • .. ·o:-.,unlnc· male~tt:c, adoptf'cl by t.h1~ lJ:';AN Council. 

nioph~rmaceuticn 

we Acknowledge the commitmPJ~: rnadl~ in your SeptPrnbC'l 9, l~I'H .-1TT''"f1(!nent ~-:>accept 

tt:e following dissolution mt.~~Loci .-1nrl !>pf>ciflc.ltion f;_)t ~-1.11 t •• blf'l~ s~~1engths: 

1\ppa r,1 t u.•: : 
r-..tddJ.-. :.:~·~··d 

C·led i uro: 
Q: 

tJ_<;p ,\ppdt.-ltu~-; ~ (P.hidl(•) 
( .(~ ;.' ! ';-: 
'H)O ml puri f !Cd \.o,';!tcr· ,lt .1"l°C -~- 0. l_',t>C 

tJL': 

Please suhmit:. 12 cutnt':; o; t ilt.• Ff''· .~~; ~:;oo:1 .-.~; lt t~; ,,v.-11l.1b]p .icven of the 
copies s·hould bt> ind:.v1du.·:d:y mount.r·d on heavy-\o.'eight p.lpcl· o1· Sl~\iL1!· rnd.terial. 
The .t.ubmi~sicn ~~~nuld be d·:sign.,-Jt~>,i for ·ldmini:;tr·ativ-_• purposes as "FPL for 
appz:oved NDA 20-243. Apptoval.ot t:JP !";uhmi:..SJ.1Jn by F!/;. i::; not re'Juired before 
the labeling may be u:.cd. ~;hnuld .1.dd:·tion~1l in~~or·mation relatinq to the safety 
and effEI'ctivene!>;<; o! thi:-. chu'J ~11--:H.hwt becorrc <l•,;lil.lbl~, ftu·thcr ~·cvision of the 
labeling may bt."' rP(jUl rPd. 

We remind you that you musL comply Wlt~\ the reqt1.ircm~nts .tor an approv~d 1-iDA as 
set forth under 21 CFR 314.00 and 3 Jc,. 81. 

",:~;;e~~~ 
(_lfflcc Gr Dt'ug Evaluation I 
(',~n: ,_·::: • .. r Dru9 I·>·.-1luation and Re.s·earch 

ATTAC!iMENT 

f 

' 
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NDA ::o-243 

Solvay Pharmaceuticals 
Attention: J. Greg Perkins, Ph.D. 
Vice Pres~dent, Reguldtory Affairs 
901 Sawyer Road 
Mariett,a, Geors·ia ~ooG:= 

Dear Dr. Perkins: 

DEC 

Please reter to your· New Drug Application (NDA) dated December :=4, 1991, 
subn1itted pursuant to section 505 (b) of the Federal Food, Drug, and Cosmetic Act 
L)r Luvox"' (Fluvoxamine maJ.eate) :=s, so, 100, and 150 mg Tablets, NDA 20-243. 

We also refeL· to an Agency Approvable letter dated August 3 0. 1994, and we also 
acknowledge receipt of your additional communications dated Sq>tember 7, 9, 20. 
November 4, and DecenilieJ.· 1 1 19 9L~ . 

Reference is alt~o made to a tele,fJhune conver~ation bet\\·cen Mr. Don Ruggirello of 
your office and Mr. Paul David of this Agency dated November 1, 1994, :_,, which 
the Agency :1ot.ified you !Jy facsimile tranJmission of the environmental assessment 
deficiencies contained in your resubmission dated September 9, 1994. We also 
refer to the November 30, 1994, telephone conference between Nr. Ruggirello and 
Ms. Nancy Sager, of this Agency, in which ·~.3. Sager infonoed you that any changes 
in lhe method of disposal of fluvoxamine maleate will require submission of a 
supplement to the appruved NDA. 

We have completed our revie>l of this application, as amended, and have concluded 
that adequate information has been presented to doemonstl-ate that the drue> product 
is safe and effective toT use in Obsessive Compulsive Disor-der (OCD). 
Additionally, \-.'(:"" refer t.o <1 November 9, 1994l conference call bet..-,reen staff from 
FDA and .:.lol vay dL.riug which agt·eement was reached on final labeling l~evisions and 
additional Phase 4 cotmni tment.s. Accot-diugly, the application, v.li th these 
labeling r-evisions, i.s approved, effect.ive as of the date of this let. Let·. 

Accompanying Ll..,is leL ter {ATTACHMENT 1) is lhe labeling, inc l udiug tht~ 1:evisionr; 
._.greeci to, that should be used ior· mar·keting this drug p>·oduct. These revisions 
are terms of the NDA appr·oval. Narketing the product befor·e making the agr·eed 
upon t·evisions in the :~roduct' .s labeling may l"ender the product misbranded aud 
ct.iJ. ..._.~.::.pp!.·ov~-:::d uew d1:ug. 

Please not"' that the labeling O!'ly netlects the strengths which you inten.:J. Lo 
market, i. ''., the 50 and 100 mg tablet:: 

Below is a listing of Phase 4 commitments and ol:.her agreements made between 
solva-y and the Agency. 

Clinical 

1. As discussed in our conferencP. call dated November 9, 1994, we note your 
ag:r:eernent to study the elimination half-life of fluvoxarnine at steady 
state after multipl" oral doses of 300 mg/day. 

2. As di~'1cussed in our conference cull dated November 9, 1994, we note you1· 
agt·~:..•ernent to conchrct a cl inicc1l :;tudy t'.l) r~xplore t.he po~.::.Gible effect Df 
the combiued usec:! oi t 1 uvoxdmine Llnd tet·f~nadinc on lJarent tt2rfeua.di::1.e 
levels and/ol: QT inte"t·valG. 
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DESCRIPTIOlJ 

ATTACl:C.I1ENT 

Luvox 
(Fluvoxamine Maleate) 

Tablets 
50 mg and 100 mg 

Fl uvoxarnine :nalcate 1.7 a S~' lect i ve serotonin \5- !IT) r·euptake 
inhi!Ji to.!.· ( SS!U) be lc_., g ing co a new chemical seoTres, Ule 2-
aminoethyl OXl<'k' ethe.!.·s of aralkylketones. It is chemically 
unr·elated co other SSRis and clomipr·amine. It i~.; chemicalJ.y 
designat.ed as ci-rnethoxy-4 '- (trifluoromethyl) val.erophenone- (B) -0- (2-
aminoethyl) oxime maleate (1: l) and has the empirical formula 
C15H21 0 2N2F3 • C4ll40 4 . lr.s molecular· weight is 434 .'l. 

The structural toPnula is: 

H( ( UOH 

" 
'O·lli2-t.H,:·'-!oi;> 11((.f}UI1 

Fluvoxamine maleate is a white or off white, odorless, crys~alline 
powder which is sparingly sc;luble in water, freely scluLl"' in 
ethanol and chloroform and practica~ ly insoluble in diethyl ethe~-. 

LUVOX'" Tc.blets an; d.Vailaule in SO mg and 100 mg strengths tor 01.:1 
administr'ltion. ln addition to ll!e active ingredient, tluvoxaihine 
mclleate, ,,_·acll Labl,ct colJt:ainE> the tollowi:1g inact.ive ing1·c:dients: 
cac-nauba \oJax, hyd1oxypropyl Plet.hvlcel.lulose, mannitol, polyethylene 
qlycol, polysol"l;ate BIJ, pregelatini·6ed st.at-ch, silicon dioxide, 
sodium :c;tearyl tumdlC<te, c>tarch, ,·ynthetic rro;;. oxides, and 
Litaniu~1 dioxide. 

CL::::NICAL PHARMACOLOGY 

Pharmacodynamics 

The mechanism of action of fluvoxamine maleate in obsessive 
com;;ulsive disorder is presumed to be link:t~d to its specific 
serotonin reuptake inhibition in brain neuron;;. In preclinical 
studies, it was found that fluvoxamine inhib1ted neurocal uptake of 
serotonin. 

In _t_n yit_:ro ~3tudic.~s r·1uvoxamin..:. t~1 alt-',1tc nad no signiticant r~t.t.~nity 
fn1 hi:std.tnillCl·gj_c, dlplhJ UL L1L~ld adl ene1·gic, rt'usc,_ . .:. _,_£•1 __ _. or 
dotJaminerqic receptor';_ Al ·taqonic;m ot '"orne ot th•c>St.' r;·'c>'ru. ,·s is 

l 
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tnought to be associated Kith various sedative, cardiovascular, 
anticholinergic, and extrapyramidal effects of some psychotropic 
drugs. 

Pharmacokinetics 

Bioavai labi.l i ty 

Tlk absolute bioavailability of tluvoxamine rna.leate is :i3%. 
b1oavailability is net significantly affected by food. 

Oral 

In. a dose proportionality study involving fluvoxamine maleat~e at 
100, 200 and 300 'ng/day for 10 consecutive days 1n 30 normal 
volunteers, steady state was a2hieved atter about a week of dosing. 
Maximum plasma co:~centrations at steady state occurred witl1in 3-8 
hours r)f dosing a:.1d reache0 ::::oncentr3.tions averaging 88, 283 and 
546 ng/mL, respectively. Thus, fluvoxamine had nonlinear· 
phar111acokinetics over thi~; doc;e range, i.e., higher doses ot 
fluvoxamine maleate pnKluced dL;propor·tionately l'igher 
concentrations than pzedicted from the lower dose. 

Distribution/Protein Bindj.na 

The mean apparent volume ot distribution for tluvoxamine ic> 
approximately 25 L/kg, suggesting extensiv.c> tissue d~stribution. 

Approximately 80~~ of fluvoxamine is l.Jound to plac;ma pl.ot:.ein, mostly 
albumin, over a concentration range oi 20 to 2000 n'::)/mL. 

Metabolisn] 

Fluvoxamine maleate is extensively metal.Jolized. by the liver; the 
main metabolic routes are oxidat:.ivc: demethyL1tio11 and deamination. 
Nine metaboJ.ites ;.;ere i.dc,ntitied following a ': mg radiolabelled 
dOi3e of fluvoxamine malt'ate, com>t.ituting dpp~·oxill\ateiy 85% of the 
urinal-y <.:xcretion prc•ducts oi. tluvoxamin,,. The main human 
met.a"oolite wac> tluvoxa.rnine .;ci.d \vhich, tn'l''Lhe:r with its N
acet.ylated aiuloc_J, accounted for dbout 60'ii ,_,t the utin:.ry excretion 
products. A Lhird met~oolite, fluvoxethailol, tormed by oxidative 
deamination, accounted for about 10%. Fluvoxaru.".ne acid and 
fluvoxethanol were tested ir: an in vit.:::Q assay of serotonL. and 
norepinephrine reuptake inhibition 1n rats; they \vere inactive 
except for a weak effect of the former metabolite on inhibition of 
serotonin uptake (1-2 or·der·s of magnitude less po: .. ent than the 
parent compOlJ!ld). Approximately 2% of fluvoxamine was excr-eted in 
urine unchanged. (See PRECAUTIONS -- Drug Interactions) . 

Elir'lination 

Folln\-..dnq ol 
14

C' '},ll)•_'_l.!t_:'d ()t•.tl (1()~';(' ')i f11l\.'-:lXdtn.in•.: ltVtl(~~-lt.e 
an avtc::ra~-Jt~ nt q<l_ ~c ot druq re! atQcl prociucLs wat.; recovt~red 

11rine \,·ithin "11 l!c'llL'. 

( ') 11K.J ) , 

ill Ute 
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The mean plasma half-life of fluvoxamine at steady state after 
multip1'! oral doses of 100 mg/day in healthy, young volunteers was 
15.6 hours. 

In a study oi LUVOX'" Tablets at 50 and 100 mg compar :<_ng elderly 
(aged 66-73) and young su~jects (aged 19-35), mean maximum plasma 
concentrations in the elderly were 40% higher. The multiple dose 
elimination half-life of fluvoxamine was 17.4 and 25.9 hours in the 
elderly comr,ared to 13.6 and 15.6 hours in the young subjects at 
steady state for 50 and 100 mg doses, respectively. 

111 elderly patients, the clearance of fluvoxamine was reduced by 
about 50% and, the.cefore, LUVOX'" Tablets should be slowly titrated 
during ~nitiation of therapy. 

Hepatic and Renal Disease 

A cross study comparison (healthy subjects vs. patients with 
hepatic dysfunction) suggested a 30% decrease in fluvoxarnine 
clearance in association with hepatic dysfunction. The mean 
minimum plasma concentrat.ions in renally impaired patients 
(creatinine clearance ot ~ to 45 mL/min) after 4 and 6 weeks of 
treatment (50 mg bid, N~13) were comparable to each other, 
suggesting no accumulation of fluv~xamine in these patients. (See 
PRECAUTIONS, Use in Patients with Concomitant Illness.) 

Clinical Trials 

Tt1e effectivenel;s of LUVOX'" Tablets tor th,, treatment ot Obsessive 
Compulsive Disorder (OCD) WilS den:onstrated in two 10-week 
multicenter, parallel gr•)up :;tudies of adult outpatients. Pa':ient,_; 
in these trials were titrated to a total 0a\ly fluvoxamine dose ot 
150 mg/day over the tirsc two weeks ot the trial, tollowing which 
the dose was adjusted within a range of 100-300 mg/day (on a bid 
schedule), on the basis of rc!spor:.se and tolerance. Pati8nts rn 
these studies had moderate to severe CCD (DSI\1 IIl-h), with mean 
baseline ratings on the y,,le-Brc\m Obsessive Compuls~ve Scale 
(YBOCS, total score) ct 2~. Patients receiving tluvoxamine m2leate 
experienced mean reductions of approximately 4 to 5 units on the 
YBOCS tocal scor·e, compare::i to a 2 unit reduct ion for placebo 
patients. 

The following table provides the outcome classification by 
treatment gr·oup on ~hP. Gl0bal Improvement item ot the Cli.nical 
Globa2 Impr"~"ssions (CGl) scale for both St'ldies combined. 

3 
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I Table 1. Outcome Classification (%) on CGI-Gio!Jal Improvement Item b for Completers in Pool of Two OCD Studies 

Outcome Classification Fluvoxamine (N = 120) Placebo (N = 134) I 
Wcm:e 4% 6% 

31% 51% I No Change 
I 

Minimally Improved 22% 32% I 

Much Improved 30% 10% 

II Very Much Improved 13% 2% 

Exploratory analyses for age and gender effects on out:comes did not 
suggest any differential responsiveness en the basis of age or sex. 

INDICATIONS AND USAGE 

LWOX'" Tablets <:u-e indicated tor the t·::-eat:ment of ol..:se8sions and 
compuls~ons ir1 patier1ts with obsessive-corrpulsive disorjer (OCD) , 
as defined in tLe DSM-III-R.. The obseGsruns L'r cumpul..;i.OtlS cause 
marked distr·ess, are time··consuming, or· signiticant.ly interfere 
with social or occupational functioning. 

The efficwcy of LUVOX'" was established ir. two 10-week trials with 
obsessive-compulsive outpatients witl1 the diagnosis of obsessive 
compulsive disorder· a;; defined in DSM-Ili-!-1.. (See Clinical Tr·i.:ds 
unaer CLINICAL PHARMACOLOGY) . 

Obsessive-compulsive disor·der is char·acter·ized by n~cUtTte>nt. and 
per·sistenc ideas, thot1ghts, impulses or images (ob:;essions) th<it 
are ego-dystonic and/or r-epetitive, purposeful, and int.entiolla:_ 
behaviors (compulsions) that are l-ecognized by ;::lle person as 
excessive or urn·easonable. 

The effectiveness of l...UVOX'" Tablets for- long-term use, r.e., tor 
more than 10 weeks, has aot been systematically evaluated in 
placebo-controlled trials. Therefor<:>, the physician who elects to 
use LWOX'" Tablets for extended periods should periodically 
reevalua::c the long-term usefulness of the drug for the individual 
patient. (See DOSAGF. AND ADMINISTRATION). 

CONTRAINDICATIONS 

Coadminjstration of rc'rtenadint' or astemizole wit.h LUVOX'" is 
coutJ..dindicated (see WA.;WINGS and l'h.ECJ\.UTIONS) . 

4 

I 
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LUVOX'" Ta~Jets a~e contr~indicated in patients witl1 a history of 
hypersensitivity to fluvoxamine maleate. 

W.~.RNINGS 

Potential for Interaction with Monoan1ine Oxidase Inhibitors 

In patients receiving another serotonin reuptake inhibitor drug in 
combination with monoamine oxidase inhibitors (MAOI), there have 
been reports of serious, sometimes fatal, reactions including 
hyperthermia, rigidity, myoclonus, autonomic instability with 
possible rapid fluctuations of vital signs, and mental status 
chang~s that include extreme agitation progressing to delirium and 
coma. These r~actions have also been reported in patients who have 
discontinued that drug and have been started ~n a MAOI. Some cases 
presented with features resembling neurolept.ic malignant syndrome. 
Therefore, it is :t·ecommended that LUVOX'" Tablets not be used in 
combination with a MAOI, or within 14 days of diacontinuing 
treatment with a MAOI. After stopping LUVOX'" Tablets, at least 2 
weeks chould be allowed before starting a MAOI. 

Other l'otantially Important Drug Interactions 
(Also ~le2 PRECAUTIONS, Dr.·ug Interact:. ions) 

Alprazolam - When tluvoxamine maleate (100 mg qd) and alprazolam (1 
mg qid) were co-admirlistered to steady-state, plasma concer1trntions 
and other· phC~rmacokinetic parametc'r" (AUC, Cm,"' T 11 ,,) of alpra::ol:un 
wer·e approximately twice thoS<" obser·ved whur alpr:a:::olam was 
adr11ir1ist~r8d alon~; oral clearance was reduced 0~, about 50%. 1'110 
elevated plasma 0.lprazolam conc<~ntratic:•ns result.•"d in decreased 
IJc;ychomoLor per·i.cnmance ,3nd. ;n,,mor·y. Tll i:3 interact ion, 1d1icll ha:; 
not !Jec'll investiqaLed usincJ hiqher doses ot t luvoxamine, may Uc' 
more pr·cnounced it a 300 mq dai~y do~3e 1s co-adminic>tered, 
particularly c3lnC•c tluvoxan'ine exhibits non-linear 
pharmacokinetic:; over the·' doc7CllJ•' rancJe 100-300 mg. I[ cdpr:<120larn 
l.L; co-adminirH,:>n~d 1·1ith LUVOX'" Tablets, the initial alpro.zolam 
dosage ''hould be at le>ac;t: halvc'd and titr.·Cltion to the lowe:;t 
effective dose is recommended. No dosage adjustment is required 
for LUVOX'" Tablets. 

Similar pharnHcokinetic intet·actions would be expected with some 
other benzodiazapines, such ·.s tr1.azolam, but ar·2 not seen with 
all, e.g., lorazepam (see Precaut.ions, Dr:u9 Interactions) Caution 
i ~~ t-ec~crnmclldcU ~.-viH.=uevt2l- Uez1~uJ.i..ct~e!:JiHes ct.Le cu-ddminisco2r.cd VJith 
LUVOX'~ Tablets. 
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Potential Terfenadine and Astemizole Interactions 

Terfe~adine and astemizole are both metabolized by the 
cytochrome P450IIIA4 isozyme, ar1d it has been 
demonstrated that ketoconazole, a potent inhibitor of 
IIIA4, blocks the metabolism of t8rfenadine and 
r,stemi zolt>, resulting in increased plasma 
concei"ltrations of parent: dn1g. Increasce>d plasma 
concentrations of teri'O!ladine ar;d astemizole cause QT 
prolongation and torsades de pointes-type ventricular 
tachycardia, sometimes fatal. As noted above, a 
substantial pharmacokinetic interaction has been 
observed tor fluvoxarnine in combination with 
alp~-azol.Jm, a drug that is known to be metabolizt~d by 
the IIIA4 isozyme. Although it has not been 
definitively demonstrated that fluvoxamine is a potent 
IIIA4 inhibitor, it is likely to be, given the 
substa11tial interaction of iluvoxa~ine with alprazolam. 
Cons.,quently, it is rec·:Jmmended that fluvoxamine not be 
used in combination with c~ither terfenadine or 
asternizole ( "''""' CONTR!\lND1Cl\TIONS AND PRECAUTIONS) . 

Theophylline 

The ·:>fiect of steady-stale tluvoxamine (':iO ms bid) on the 
pharmacoKinetics ot a single dose of theophylline (375 mq as 442 ms 
aminophylline) was evaluated in 12 healthy non-smoking, male 
vol untee:ns. The c leat~ance of theophy l J ine was decreased 
ctpproximately 3-told. Thc:1eiorc:, ii ti1eophyll.ine is co
ctdminist.e=re<J will! iluvoxamine, its dose shoulci l>e reduced to one 
third oi the usual duily m<-~intenance dose and pli1sma concentrations 
oi theophylline shouLd l.Je monitorc~d. No dosage adjustment ic> 
t-equired tol LUVOX'" Tablets. 

Warfat-ill 

\~hen fluvoxamine 111c1l.eate (~0 ;nq tid) was adnLnisteL-ed COJ!Lcomitantly 
with wcu·t.:n-in tor two weeks, warfarin plasma concenLratio:1s 
increased by 98"c and pl-ctlnoml>in times wc:re pn)l')nged. Thus 
patients recei '" ing oral anticoagulants arU LUVOX'" Tablets should 
have their prothromb-Ln t:ime monitor-ed and •:.heir anticoagulant dose 
adjust:ed accordingly. No dosa.,;e adjustment is required tor- LUVOX'" 
Tablets. 

PRl~CAUTIONS 

General 

b 
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During premad~eting studies involving pr·imarily d~pressed patients, 
hypomania or mani<-. occur1·ed approximately 1% of patients treated 
with fluvoxarr.ine. A.:::tivation of mania/hypomania has also been 
reported in a small proportion of patients with major affective 
disorde:· who were treated with other marketed antidepressants. As 
witl1 all antidepressants, Ltn·ox•• 1'ablcts should b~ used cautiously 
in patients with a history ot mar1ia . 

.Seizure§_ 

Dut·ing premarketing studies, seizures wo::re reported in 0.2'. ot 
fluvoxamine- treated p:-cients. LUVOX'" Tablets should be used 
cautiously in patier1ts witl1 a history ot seizures. It should be 
c'iscontinued in any pac ient \dlO develops se i.zuJ.-es. 

Suicide 

The possibility ot a suicide attempt ls inherent rn patients with 
dep1·essive syrnptnms, \d!ether r.hesc occu1· in primar·y depression 01· 
in association with ar:other !-'rimary diso1·der such a:; OCD. Close 
supervision ot high rlsk patier1ts should accompa~y initia: drug 
therapy. P:cescript ions tor LUVOX'" Tablets :o-!1ould be \vri t ten tor 
the smallest quantity ot tRblet.s consistent: \vit.il good patient 
management in order to reduce t~e risk ot overdose. 

Use in Patients witl1 Concomitant Illr1ess 

Closely moniton•d clinical e • .:pet·ience with LlTVOX · Tablets in 
pati~r1ts with concomitant systemic illness is limited. Caution _iq 

advised in admi,•istering LUV0X'" Tablets to ;>atients with diseases 
01 conditions that could ul.iecr; hemodynamic responses or 
mt:.~tal>olism. 

LlJVOX'"' Ttd.J) t:.-ts hdvt~ not l._,een evalt•.:1.tt~d or U~Jed co any appreciable 
extent in patit•nt~; ,,·ith a r·ecent histo1y ot myocardial infarction 
or unstc-dJl•o" he;u·t di~3ease. Patients wich these diagnoses wer·e 
systematic.'llly excfuderi tr·om many clinicul studies dul·ing the 
procclct' s p1·t~marKet ing testing. E\·al uar ion ot the 
t'lecLrocardiograms tor patients \,·ith del)ression or· OCD who 
partici!_•ared rn plecmarketing ~?tudies revealed no differences 
bo;>tween tluvoxamine and placebo in th·~ t'met·gencl~ ot clinically 
impo1·tanL ECG changes. 

In pati.~nts with liver dystunction, tluvoxamine clearance was 
decreased by appr·oximately 30%-. LUVOX'" T1.blets should be sl::>wly 
cit1·ated 111 patients with liver dystunction during the initiation 
of treatment. 

Information for Patients 

Physicians dLL' aJvi,eci to discuc;s the iolJm-:1ny issues with 
p~lt ients ror \dlcJrn th~::y prescriUe LUVOX'M Tablt:~t s: 

7 
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Interferenc0 with Cognitive or Motor Performance 

Since any pRychoactive drug may i:11paj_r· judgement, thinkinq, or 
motor skills, patients should be cautioned about operating 
ha~3rdous machinery, including automobiles, until they are certain 
that LUVOX'» Tablets therapy does not adversely affect their ability 
to engage in s~ch activities. 

Pregnancy 

Patients should be adv1sed to notify tht::~ r phy:3ician if they become 
pregnant or intend to become pregnant C:ur·ing therapy with LUVOX"' 
Tablets. 

Patients receiving LUV0X'" T3olets should b~' ad,·ised to notiiv t:heir 
physicians it they a:n~ oreast feeding an intant. (See PRECAUTIONS
-Nursing Moth•':!n;.) 

Concomitant t<ledication 

Patier1ts should be advised to tJotif}· their physiciars it they are 
to.king, cr· plan to take, a:1y prescription 01 ov-".r-the-countet· 
drugs, since there is a potelltial tor clinically important 
intP.ractions with LWOX'" Tablets. 

Alcohol 

As v;ith other psychotropic lllt'citcatlons, pa.tic~nt:s should be advised 
to ;Avoid alcohol ,.,.hile takiny ::..wox'" Tal> lets. 

Allergic Reactions 

Patienu:; should be ddvised 
develop a rash, ni ves, or a 
tl1erapy with Luvox•• Tabl~ts. 

Laboratory ~estd 

to nottty thei.r 
relctted allergic 

physicictn i.f tl1ey 
pheuomenon d.ur i ng 

'l'het·e are no S!Jecific lab<.n··3toq· tests t·ecommended. 

Drug Interactiuns 

Potential Intel act:ions with Dt·u_gs that Inhibit or are Metaboli;wd 
ill: Cytochro1_ne J..o4';o ~;sozymes 

Multiple hepatic cytochrome P450 (CYP450) enzymes are in'")lVe<l in 
th•.• oxidativ · L•iot ranstorma·~ ion ot a laL·ge numbet· of stt:uctu!:'ally 
dith>t·ent dnJqS c1!1<: ··nd<)Cjt'll<•\l!' ··omp()td1ds. The avai lab1t> k!lO\IIL•'dqt' 
cuttcc•rnill':J t:IJ,, tellLior::ol!iJJ ot t luvoxamine and the CYP4':>0 euzymc! 
c'Y''t"m has bt'<'ll ol·~<linc·d mo:;tl:· from phar•n«cokinetic inte1·actio11 
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studies conducted in healthy volunteers, but s0me preliminary HI 

vitro data are also available. Based on a finding of substantial 
ir1teractions of fluvoxamiLe ~ith certain of these drugs (see later 
par·ts of this section and also Warnings for details) and limited in 
vit:r-o data fr:>r the IIIA4 isozyrr~e, it apr,ears that fluvoxamine 
inhibits the tullowing isuzymes that are known to be involved in 
the metabolisrh of the listed drugs: 

IA2 IIC9 IIIA4 

Warfarin Warfarin Alprazolam 

Theophylline 

Propr;:molol 

In viuo ddta :;uggest that tluvoxamin.e is a relatively weak 
inhibi Lo:r. ot LLe I l D6 i ~'oz:.·me. 

None of the drugs s·~·Jdied tor thug int.e:r.·acti_ons sJgniticantly 
aitec:t.ed the phc;l·macokinetics ot fluvoxa'!line. However, the 
met.abolism ot tluvoxami.ne has not been tully char·acterized and the 
ettects of pot en~ inhil:.Jitors ol: I 106, such as quinidine, or of 
IllA4, such as Yetoconazole, on fluvoxamine metabolism have not 
l:.Jeen studied. 

A clii1ical\y signLticaiJt iluvoxamine ir1teraction is possible with 
dnl<jS hav ill,:) a !lC\lTOW therapeutic ratio such as tertenadine oL

a:-;t_dmizole, wari<,rin, theophylline, certain benzodiazepines, and 
phenyto; 11. 1 L LUVOX'" Tauh't:.S <He lo l'e administered to<:rethel· with 
a dtug that i_,; c'liJninat:ed via oxi-lative rnetabo1ism and has a r:arrow 
therapeutic window, ~)la''1;1.:1 leveh; .:lnd/or pharmacodynamic efter·ts o( 
the latt~el- drng c;!'-·ould :Ue monitored closely, at least uncil .c,:..,,ady
stat.e conditione; are Leached (Sec l~AHNINC.S). 

Alprazolan1 - See l~ARNINGS 

Lorazepam - A study of multiple doses of fluvoxamine maleut:e (SO mg 
bid) 111 healthy male volunteers (N~l2) and a single dose of 
lor-azepam (4 mg single dose) indicated no sign.iticant. 
!Jhar·macokinet i c interact ion On avera.ge, both lorazepam alone and 
lorc~zepam with tluvoxamine produced substantial decrements ru 
cognit:ive functioning; however, the co-administration ot 
t 1 uvoxamiue and lo1·azepam did not produce .Larger mean aecn=ment.s 
co111pared t (J lorazepam alorP. 
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se~otonergic eifects of ~luvoxamine and, therefore, the combination 
should be u~ed ~ith c~~~ion. Seizures have been reported with the 
co-administration of fluvoxamrne maleate and lithium. 

Tryptophan - Tryptophan may enhance the se:t:otonergic effects of 
tluvc:,amine, an,j the cc:nbinaticn should, therefore, be used with 
caution. Severe vomitinc has been reoorted with the co-

~ . 
admi:1istration of fluvoxa.mine maleate and tryptophan. 

Clozap1ne - Elevated serum levels of clozapine have been reported 
in patients taking tlL:voxamine maleate and clozapine. Sir:ce 
clozapine related seizul-es and orthostatic hypotension appear to be 
dose related, the risk of these adverse events may be higher when 
fluvoxamine and clozapi::e are co-administered. Patients should be 
closely monitored when fluvoxamine maleate and clozapine are used 
concurt-enc ly. 

Alcohol Studies involving single 40 g doses of elhancl (oral 
administrar ion '"' one scudy and intravenous in the other) and 
multiple dosing ~itl1 fluvoxamine maleate (50 mg bid) revealed no 
effect of either drug crt the phay·macokinetics or pharmacodynamics 
of the other. 

Tr.icyclic Antidet->re,;sams (TCAs) -Significantly increased plasma 
TCh J.evels have been repot·ted \'iith the co-<dministration of 
fluvoxamine maleate and amitriptyline, clomipramine, o1· it~ipramine. 
Caution is indicated with the co-administration ot LUVOX'" Tablets 
and TCAs. 

Ca2·bama::epine Elevated carbama::t:>pine levels and symptoms of 
t:>xicity have ueer~ tepm,,ted witb the co-admir1istration ot 
£ luvoxamine maleate anci cat bamazepilk. 

Nethadon"" - Siqni ricantl\· increased methacioth~ (;:1lac-rna lev•~l :doSt') 
t·atios hav'" been teport,;ci when rluvoxamine maleate w.:Eo administet,eci 
to patients receiving ma1n::er.ance methadone treatment, with 
symptoms ot opiojd intc.'.ication in one patl•"nt. Opioirl withdt·a,v<'ll 
symptoms \\'e:L't' J_-~"'·C'l"ted fol1o•.,'ing rluvoxamiJle maleate 
discontin<-:ation :n J.nor_i:el- ~atient. 

Other Dnws 

Theophylline See WARNINGS 

Pt·opranclol and Other Beta-Blockers Co-administration of 
fluvoxar1ine maleate 100 mg per day a:-td pl-op::-anolol 160 mg per day 
in no~mal volunteers res~lted in a mean five-fold increase (range 
2 to 1-') in minimum propr"lnolol plasma concentrations. In this 
study, there was a slight potentiation or the propranolol-itlduced 
reduction ir: ht-',trr- rar~:-..,. and rc·duc~ icn in r:h(' t'Xel-c·i !·3~-' <iiastolic 
pressul.·e. 

lO 
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One case of bradyca1~dia and hypoter;sion and a 
orthostatic l!ypotensi<<~ llalle been reported 
administration of fluvoxamine and metoprolol. 

second 
with 

case 
the 

or 
co-

If propranolol ~'r metoprolol lS co-administered w.i lh LUVOX'M 
Tabl<=ts, a reduction in the initial beta-blocker dose and mo1.·e 
cautious dose titration is recommended. No dosage adjustment is 
required iol L.uvox'¥ Tablets. 

Co-administration of fluvcxamine malear.e 100 mg per day wit.h 
atenolol 100 mg per day (N=6) did no·: affect the plasrna 
concent"Cat ions oi atenolol. Unlike propt·anolol and metoprolol, 
which undergo hepatic metabolism, 3.tenolol is eliminated primarily 
by renal excretion. 

Warfarin - See WARNINGS 

Digoxin - Administration of fluvoxam .. •.ne maleate 100 mg Jaily for 18 
days (N=B) did not significantly affloct the pharmacokinetics of a 
l. 2'> mg single ir:travenous dose of digoxin. 

Diltiazem Brad:,'cardia has been reported with the co-
administration of fluvoxamine maleate and diltiazem. 

Effects of Smoking on Fluvoxamine Metabolism 

Smokers had a 25% incl.·ease n, the met.abolisr•i of fluvoxamine 
compared to nonsmokers. 

Electroconvulsive Therapv (ECT) 

There ano no cliui.ce1l studies establishing the benefits or risks of 
combined use ot ECT and tluvoxamine maleate. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

Carcino<J<"nesis 

There is no evidence ot ca1·cinogenicity, mutagenicity or impair:nent 
of fert:ility with l_luvoxamine maleate. 

There was no evidence of carcinogenicity in rats treated orally 
with fluvoxamine ~1leate for 30 months or hamsters treated orally 
with fluvoxamine maleate for 20 (females) or 2~ (males) months. 
The daily doses in the high dose groups in tht~se studies were 
inc.t:eased over the cou1·se of the study from a minimum of 160 mg/kg 
to a maximum of 240 rng/kg in rats, and from a minimum of 135 mg/kg 
to a maximum of 240 rug/kg in hamsters. The maximum dose of .240 

ll 
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tng/kCJ 1s approximately 6 timeG the maximum rr.1man daily aose on a 
mg/m

2 
basis. 

t'iutagenesis 

No evidence of mut::genic t=:otential was observed 1n a mouse 
micronucleus test, an in vitro cl1romosome aberration test, or the 
Ames microbial mutagen test Kith or without metabolic activation. 

lmpctirment of Fertilitv 

In fertility studies of male and female rats, up to 80 mg/kg/day 
orally of fluvoxamine maleate, (approximately 2 times the maximum 
human daily dose on a mg/fl'." basis) had no effect on mating 
performance, duration of gestation, or pregnancy rate. 

Pregnancy 

Teratocenic Effec\;.G _::__?r,•orcancv Cateaor·y C 

In teratology stt.di0'S 1n 1·ats ::md rabbits, daily oral doses <..'f 

fluvoxamine maledte ot up to £30 and 40 mg/kg, respectiv"lY 
(approximately 2 Limes the maximum humarl daily dCJse on a mg/m' 
basis) caused nc fetal malformations. !l..:>wcver, in other 
repJ:oduction studies in which pregnant rats were dosed through 
weaning the1·e was (1) an increase in pup mortality at birth (seen 
at 80 mg/kg and above but not at 20 mg/kg), and (2) decreases in 
postnatal pup weights (seen at 160 but not at 80 mg/kg) and 
survival (seen at all doses; lowest dose tested ~ 5 mg/ks). (Doses 
of 5, 20, 80, and lGO mg/kg are approximutely 0.1. O.'::i, 2, and.; 
t.imes the maximum human daily dose on a mg/m· basls). \~hile the 
results of a cross-fostering stud}· ir~lied that at least some of 
these results likely occulTed secondcn·i l·y· to mat.ernal 'oxicity, the 
role ,,t a diJ.·c~ct drug effect on t.he ic'':.uses or pups :ould not l.Je 
ruled out. There are no adequate ana wel.l- cunt.rollc d st.udies in 
pregnant women. Pluvoxamine maleate should be used during 
pt.egnancy only it the potential ~Jene>tit justifies L'1<:! potential 
risk to the fetus. 

Labor and Delivery 

The effect of fluvoxamine on labor and delivery lll humans 1s 
unknown. 

NurEJing Mothers 

As for many other d1·ugs, f luvoxamine is secreted in human breast 
milk. The decision of whether to discontinue nur·sing or t~o 
disconti::ue the drug should take into account the potential for 
seri0\..~3 advt.:-..'C.Se t::t-ff"rt_:; (rom (_:-xpo::-~u!-(" t._--1 fluvcxamin8 in th~.::: nur~;~iuq 

intant as well as the putentiill Lenei i.ts oi: LUVOX'" Tablets Lherat-Jy 
to the mot.her. 

12 
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Pediatric Use 

Safety and effectiveness of LUVOX'" Tablets in individuals below 18 
years of age have not been established. 

Geriatric Use 

Approximately :230 patients participating in cont.rolled 
pn,marketing studies \Vith LUVOX'" Tablets were 65 years of age or 
over. No overall differences in safety were observed between these 
patients and younger patientc·. Other J.·epoJ.·ted clinical experience 
has not identified differences in response between the elderly and 
younger patients. However, tf:e clearance of fluvoxamine is 
decreased by about 50% in elderly compared to younger patients (see 
Phanr,i1cokint':tics under CLINICAL PHARM.l\COLOGY), and greater 
ser1sitivity of some older individuals also cannot be ruled out. 
Consequently, UNOX'" Tablets should be slowly titrated during 
initiatior:. oi therapy. 

ADVERSE REACTIONS 

Associated wit.h Discontinuation of Treat:ment 

Of the 1087 OCD and depressed patients treated with fluvoxamine 
maleate in controlled clinical trials conduct~ed in North Ame!.-ica, 
22% discontinued treatment due to an adverse event. The most 
common eve11ts (~1%) associated with discontinuation and considered 
to be drug related (i.e., those events asc>Ociatecl with dJ.·opout at 
a rate at least twice that ot placebo) included: 

l3 
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TABLE 2 
ADVr .,. ,VENTS ASSOCIATED WITH DI~CONTINIJATION 
OFT t •,MENT IN OCD AND DEPRESSION POPULATIONS 

BODY S~STEN'. 
ADVERSE EVf s.' 

PEflCENTAGE OF 
FLUVOXAM!NE 
PATIENTS 

PERCENTAGE OF 
PLACEBO PATIENTS 

BOOY AS P "',OLE 

.!·~· .ache 

~--~ · nenia 

l Jdo:mnal Pam 

DIGES (I' 

>Jausca 

Vonutu~y 

Dy:.;pepst.:J 

1\1.· i!'. JUS SYSTEI" 

Sonlnol+1r1<.:C 

Nervousness 

Agttation 

Utaincss 

Ory W.outh 

Incidence in Controlled Trials 

3% 

2% 

1% 

9% 

1% 

2% 

1% 

1% 

4% 

4% 

2% 

2% 

2% 

1% 

1% 

<1% 

0 

1% 

<1% 

< 1% 

< 1% 

<1% 

1% 

< 1% 

< 1% 

< 1% 

< 1% 

<1% 

< 1% 

Cummonl v Observed Adverse Ever:ts in C_onl_L: lled Cl .i..P.1>::11. :~:~:-.Jc,~l~;:_;_ 

LUVOX'" Tablets have been ~'tudied l'' control1.::d L:ci.i1ls '-'t OCD 
(n~320) ard d0pn~ssion (n~l350). In general, ,i::Jver:;r• evenL ru•:es 
were similar in the two data sets. The mc"t co:,lmonly observed 
adver:::e events associated with the use of LUVOX'" Tab1eta and likely 
to be drug-related (incidence of 5% or greater and at least twice 
that fo1· placebo) derived trom Table 3 below were: somnolence, 
insomnia, nervousness, tremor, r1ausea, dyspepsia, anorexia, 
vomiting, abnormal ejaculation, asthenia, and sweating. In a 
pool of two studies involving only patients with OCD, the following 
additional events l'lere identified using the above rule: dry mouth.._ 
decreased 1 ibido, ___ urinary frequency, anorgasmia, rhinitis, and 
taste perversion. 

Adverse Events Occurring at ~n lllcidence ot 1%: 

'fal.>le 3 that follows enumerC>tes adverse events that occutred at a 
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fr·equency of 1% or· more, and were more frequent th·'LJ. in the placebo 
gr·oup, among patients treated with LUVOX'" Tablets in two short
term placebo controlled OCD trials (10 week) and depression trials 
(G week) in which p~tients were dosed in a range of generally 100 
to 300 mg/day. This table shows the per-centage of patients in each 
group who had at least one occurrer1ce of an event at some time 
durinc; thei1 treatment. Reporte:.d adverse events wer·e classified 
using a standard COSTART-based Dict:ionaq terminology. 

The prescrioer should be ·· ·lare !=hat these figur·es cannot be used to 
predict the incidence o: side effects in the course of usual 
medical practice where patient ~haracteristics and other factors 
may chi: fer from those that pr·evailed in the clinical tr·ial.s, 
Sin1ilarly, the cited tn;quencies cannot be compared witl:. figures 
obtained from other clinical investigatiow> involving different 
treatments, uses, and · .. nvestigators. The cited figures, however, 
do provide the prescribing physician with some basis for estimating 
the relative contribution ot drug and nor1-drug factors to the side
effect incidence rate in the population studied. 

TABLE 3 
TREATMENT-EMERGENT ADVERSE EVENT INCIDENCE RATES BY BODY 

SYSTEM IN OCD AN::' DEPRESSION POPULATIONS COMBINED' 

1\DVERSE EVENT 

Chills 

CARDIOVA:Ol IJLA C• 

Palpitations 

DlGES1 iVf ;..;, ~>Tr:M 

Nausea 

Diarrhea 

Constir;atio11 

Percentage of Patients Reporting 
Event 

fllNOXAMINt 
N= 892 

l " 

14 

3 

2 

3 

40 

1 1 

10 

PLACEBO 
N= 778 

20 

2 

2 

14 

7 

8 
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Percentage of Patients Reporting 
ADVERSE EVENT Event 

FLUVOXAMINE PLACEBO 
N= 892 N= 778 

Dyspupsia 10 5 

AltOrexia 6 2 

Vomiting 5 2 

Flatulence 4 3 

Tooth Disorder' 3 1 

Dysphagia 2 1 

NERVOUS SYSTEM 

Somnolence 22 8 

lnsonu11a 21 10 

Dry Mouth 14 10 

Nervousness 12 5 

Dizziness 11 6 

Tremor 5 1 

Anxiety 5 3 

Vasodllatauon 3 3 1 

Hypertonia 
.., 
~ 

At;1tation 2 1 

libido Decreased 2 1 

Ocpre!>$ion 2 1 

CNS Stimulation 
.., 
~ 

RESPIRATORY SYSTEM 

Upper Respiratory lntection 9 5 

Dyspnea 2 l 

Yawn 2 0 

SKIN 

Sweating 7 3 

SPECiAL SENSES 

lt> 
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J 

4 

ADVERSE EVENT 

Taste Perversion 

Amblyopia" 

UROGENITAL 

Abnormal Ejacolation'·6 

Urina~y Frequem;y 

Impotence" 

Anorgasmia 

Urinary Retuntion 

Percentage of Patients Reporting 
Even• 

FLUVOXAMINE 
N= 892 

3 

3 

8 

3 

2 

1 

PLACEBO 
N= 778 

1 

2 

2 

1 

0 

0 

Events lor which fluvox0n11ne maleate incidence wus equ:JI to or less than placebo are not 
listed in .. 1e table above, but include the ffJIIow•ng: i>bdornin~' pain, abnormal dreams, appetite 
increased, back pain, chest pain, confusion, clysmcnorchea, fever, infection, leu cramps, 
migraine, myalgia. pain, parest11esiu, pharyngitis, postural hypotension, pruritus, rash, rhinitis, 
thirst, and tinnitus. 
Includes "toothache," "tooth extraction und abscess,'" and "caries." 
Mostly feeling warm, t1ot or flushed. 
Mostly "blurred vision." 
Mostly '"dolayGd ejacui<JliO!L'" 
Incidence based on nun,ber oi 111a\e pattents. 

Ad'Cerse Eyents ~n OCD Placebo Controlled Studies Which ~re MarkegJy 
Different _idefined as at least a two-fold difference in rate) in 
Rate from the Pooled Event Rates in OCD and Depression Placebo 
Controlled Studies 

The events in OCD studies with a two-told decrease in rate compared 
to event rates in OCD and depression studies were dysphagia and 
amblyopia (mostly blurred vision). Additionally, there was an 
approximate 25% decrease in nausea. 

rhe events in OCD studies with a tl.\'o-fold increase 1.11 rate compared 
to event rates in OCD and depression studies were: asthenia, 
abnormal ejaculation (mostly delayed ejaculation), anxiety, 
infection, rhinitis, aao1.·gasmia (in males), depression, libido 
decre:~sed, pharyngitis, agitation, impotence, myoclonus/twitch, 
tbirst, weight loss, leg cramps, myalgia, and urinary retent~ion. 
These events are lis~ed ill order ot decreasing rates in the 0CD 
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triaLs. 

Vital Sign Changes 

Comparisons of fluvoxamine maleate and placebu 3roups in separat~ 
pools of shore-term OCD and depression trials on Ill ~Pdian change 
trom baoot~line on various vital '"ign:o vc;.riables and on (2) H1cidence 
of patient:o: TJ:eecing criter,ia for- potentially important changes fr·om 
baselir1e on va:d.ous vital signs variables revealed no import.ant 
differences between fluvoxamine maleate and placebo. 

Laboratory Changes 

Comparisons of fluvoxamine rnale<-,Le and p: acebo g.t:oups in separate 
pools cf short,term OCD and depression trials on (1) median change 
tr,om baseline on var'ious serum chemistry, hematology, and 
urinalysis variables and on (2) incidence of patients meeting 
criteria for pocer1tially important changes irom baselir1e on various 
serum cltemistry, hematology, and urinalysis variables revealed no 
importa11t: Jifferences between tluvo:x.amine maleate and placebo. 

ECG Changes 

Comparisons of tluvoxamine r.1aleate and. placeLo gr,oups in separate 
pools ot short-term OCD and depression trials on (1) mean change 
from baseline on var·ious ECG variables a;1d on (2) incidence ot 
patrents meetins criteria for potentially important changes fron1 
b:-<seline on va.t.ious ECG variables revealed no irnpor,tant differences 
betweer1 tluvoxat~ine maleate and placebo. 

Other Events Observed During the Premarketing Evaluation of LUVOX'" 
Tablets 

Durinn prerna.t.keting clinical tri;;ls condc;ctPci in Nort.h Ame:cica and 
Europe, multiple doses of fluvoxamine tt1al2ate were adn1inistered tor 
a combined total of 2737 patienl exposure'S ill Jjatient:o suffering 
OCD or Major Depressive Disorder. Untoward everllS assoc1ated witl1 
this expos:.ne ,.,er,e recorded by clinical investigat:or·s using 
descriptive terminology of thei1 own choosin:1. r~c;11sequent ly, it is 
not possible to provide a meanin<.Jful ~::;timatc' of the proportion of 
individuals experienc in<,~ adverse events without:. first grouping 
similar types of untoward events into a limrt:.ed (i.e., reduced) 
number of standard event categor·ies. 

lB 
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In the tabulations which tolluw, a standard COSTART-based 
Dictionary terr.inology has be~n used to ~lassify reported adverse 
events. l t the COSTAH.T term ~:or an event wa :::J gene~·a1 as to be 
uninformi't.ive, it \..-as replaced with a more i. ~rmat:ive tenn. The 
1 requencies pr•"senc<cci, t~herevn·e, represent tne proportior1 of the 
2737 patient exposures t0 multrple doses of fluvoxamine maleate who 
ex;,eriencec an c?Vt·'nt of th•o type:: cited "n at least one occasion 
while l"c..'ceivii!:l tl·c~voXiHnine ma.i•"'ate. All report:<"d events are 
included .:..n tl1e list below, \d.tL :~he following exceptions: 1) tho~>e 
events already listed in T~ble 3, whict1 tabula~es ii:cidence rates 
of common adverse experiences 111 placebo controll~d OCD and 
depression cliuical tl ials, are exch:.ded; 2) those evencs for which 
a drug cause- wa:s conside~·ec, remote (i.e., neoplasia, 
gastl-oii1':._0stin:ll ca1·cinoma, l1erpes simplex, lteri:Jc~-> zcsle~·, 
application sit<"' reaction, and \..;,intended pregnancy\ a~·e omit.ted; 
and 3) events w::ich v.·ere repor:.c~d in only one pat:ient and judged to 
not: be potentially serious are not included. It is importa11t to 
emphasize that, al Lhough the evccnts reported did occur during 
treat:mc,nt \-lith tluvoxamine maleate, d causal n"~acionship to 
fluvoxamine maleate has not beert established. 

Events are tur·ther classified wir.:1in body :3yst:ern categories and 
enumerated in orde·~· at decr'"asin9 trequency usinc1 the f:c·llowing 
definitions: t~equent adverse ever1ts ar~ deii11~d as those 
occur1:il1!] sr .. une 01.:· mo:re occaslO.L!S in at least l/:1v00 patients; 
inl requenc advers•= ev,ont s art' t.hoc'e occurring Let ween 1 I 10 0 and 
1/1,000 patients; and ~are adve~·s·2 events arco those occur:r-iug in 
less than l/1,000 patients. 

BQd~'-'"' a Whole: Fl~c:_ouent: ac-cicie'H -1l 
allergic reaction, neck pal.ll, 
photoc;ensit ivity l·ei'lct} AL, "uicici·" 
pain, suddt~ll dt._~ath. 

injury, mala it;e; l.!lin"quent:_;_ 
neck 1·iqidity, OVt:~rdose, 

attempt; kare: cys!:., t>elvic 

C 0 __ rd i o_y.i:t_Li ct_U_ . .Q}_· -~~:ILL t:->rn: _fJ-~~-(1~ tt' ~ ~~-~-;___ h ypt=_• r t t • n~-{ ion, hyt-Jo ten~-; ion, 
synccpe, tachycardia; Inlr~~~:n_t~. dnqind pc,ctorit;, b~·adycardia, 
car·diomy·:>!JaLhy, cardiova~~cu'l(t t' lllSt_<::t~~e, cold extremitit:.s, 
conduction delay, hear·t failurc>, myoca1clial infarction, pallor, 
pulse i n:eguLu·, ST segment changes; Rar£_;_ AV block, 
Ct~r-ebrovascular ace id~nt, C\.)ronar)l artery disease, em.oolus, 
pericarditis, phlebitis, pulmo-:1ary ·Lntarction, supraventricular· 
extr·asystoles. 
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r· System: Frecuent: elevated liver tl.·ansaminases; 
~ coliti~e, eructat.ion, esct'hagitis, gast1.·itis, 

.=l.· it. ::_s, gastrointestinal hemcn·rhage, gastrointestinal 
g::_ngjvitis, glossitis, llernon:hoids. melena, rectal 

··::2, s:.omatitis; H;ne: biliary pa.Ln, cholecystitis, 
• i. ._.nias is, Lecal incontin<>nce, hematemesis, intestinal 

. , 1: •lC t ion, jaundice. 

~ndocri11e Systerr1: Infreouent: hypothyroidism; Ra1e: goiter. 

Hem f.! L i c and 
leukocytcsis, 
purpur·a. 

Lymph System'l: 
lymphader,opachy, 

In[leauent: anemia, 
thrombocytopenia; Ra1.·e: 

ecchymosis, 
leukopenia, 

Metabolic ar1d Nutrit icJnal Svstems: freguent: edema, WEight gain, 
weight loss; Infrequent: debyd1·at:ion, hypercholesterole .• ~ia; Rare: 
diabetes mellitus, hyperglycemia, hyperlipidemia, hypoglycemia, 
hypokalemia, lactate dehydrogenase increased. 

l-1uac'.lloskel·~tal ..12.Y_.2_tem: lntreguent: c.rthra lgia, a1·t 1n·i tis, 
bursitis, genet·alized .nuscle spasm, myasthenia, tendinous 
contract ur·e, tenosynov it 2 s; Rare.: at·throsis, myopur:hy, palholog ical 
fr-acture. 

Nervous Svstern: Fr:eguent: arnno::sia, ~I,JaLlly, hype1·kiuesia, 
hypokinesia, manic reactlon, myoclonus, p:;ychotic reaction; 
Infrequent: agoraphobia, akathisia, at:c~xia, CNS dep~·ession, 
convulsion, del ir·i um, delusions, depersonaliz<>tion, d:cug 
dep.c;ndence, dyskinel'ia, dyc;tonia, e•nJotional lability, c>uphor·ia, 
extrapyramidal syndrom'-'• gait unsteady, hallucinations, hemipjegia, 
bostility, hypenmnmia, hypuchomi:·ia.sis, hypotonia, hysteria, 
incoordination, incredsed c~alivat:ion, libido incr·eased, neurJlgia, 
paralysis, paranoid l•.e«ction, vlwlJia, IJsychc-sis, :3le•=fJ di:.oo1·der, 
stupor, twitching, ve1tigo; E;;l·e_;_ aKinesia, comu, fibrillations, 
muti~·;m, obs~:~--;sions, rt~flt_~xe:::_~ decr~;:::ased, slurrt'd speech, Lardive 
ciyskine~;ia, torticollis, tr-ismm;, \,·ithdt·a\,·aJ syudrome. 

Hesciratory SyL<tern: Ftccquent: cough inc:t.cca»ed, sinusitis; 
I '1[ reguent: asthma, bronc hit i:3, epistaxis, ho.J.r·seness, 
hyf>el·vencilation; R;u:e: apnea, congestion of upper· air·wuy, 
hemoptysis, hiccups, la1.yngismus, obstructive pulmonary disease, 
pr;.eurnonia. 
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Skin: Infrequent: acne, alopecia, dry skin, eczema, exfoliaLive 
dermatitis, furunculosis, seborrhea, skiz1 discoloratioz1, urticaria. 

Soecial Senses: lntreauent ;_ accomodat:.ion abno1·mal, conjunctivitis, 
deafness, diplopia, dry eyes, cdr pain, eye pain, mydriasi:_;, 
otitis media, parosmia, photophobia, taste lo:o'>, visual field 
defect; Hare: con1eal ulcer, retinal detachmenL. 

Urogenital System: }nfreauent: anuria, breast pain, cystitis, 
delayed menstruation, 1 dysuria, female lactation,' hematuria, 
menopause, 

1 
menorrhagi_a, 

1 
metrorrhagia, 

1 
nocturia, polyuria, 

premenstrual syndrome,· urinary incontinence, urinary tract 
infection, urinary ut·gency, urination impai1ed. vaginal 
hemorrhage, 

1 
vaginitis;' !<.an~~ kidney calculus, hematospermia, 

1 

oliguria. 

l 
Bas·~d on the number of females. 

2 
Based on the number ot males. 

Non-US rostmarketing Reports 

Voluntary reports ot adve~se events in patients takinc! LUVOX'¥ 
Tablets that have been received since market introductic·n and ar'" 
of unknown causal relationsl1ip to LUVOX~ Tablets use ir1cl~de: toxic 
epidermal necr-ol ysi s, Stevens- .Johnson syndrome, Henoch- Schoenl,, in 
pUl:pur-a, bullous erupt ion, priavism, agr·anulocytos is, !leU1:opa thy, 
aplastic an<~mia, anaphylactic react.ion, hyponatr,cmia, acute renal 
failure, and sevete akinesia \;ith tever when fluvoxamine was co
administeled with c:ull:ips}cl:otic medication. 

DRUG ABm:E AND DEPENDENCE 

Controlled Substance Class 

LUVOX Tablets are not cont ro _ l•:>d :3Ub<>Lancec;. 

Physical and Psychological Dependence 

The potez:.tial tor abuse, tolerance and physical dependence with 
fluvoxamine maleate has been studied in a nonhuman primate model. 
No evidence of dependency phenomena was found. The discontinuatio!l. 
effects of LUVOX'~ Tablets were not systematically evaluated in 
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co:1trolled clinica 1 trials. LiJVOX'" Tablets were not systematically 
stu~ied in clinlca.l trials for potenti.al tor abuse, but there was 
no indicdtion of a::·ug-seeking behavior in clinical trials. It 
:ahould be nou~d. however, t.hat r:at:lentB at risk for d:::·ug dependency 
were sy:c:tema·~ ic<1l.l) excluded trorr, ltL·estigationa.l studies of 
fluvoxamine rLa}e;·te. Genr.:rally, it is not possible to pn'"dict on 
th•" basis ot p:r>~:·linical or premarketing clinical experience the 
extent to whi.c:l a. L'l:; accive drug will b .. , misuse.:i, diverted, and/or 
abused onc•-' r::z,n;-e:t<:d. Consequently, physicians should carefully 
evaluate f'o.Vi.tc'r:ts for a history of ot·ug abuse and follow such 
patients cl~sely, observing them for sigr1S of fluvoxamine maleate 
misuse cr o,t···· :•;,_: (i..e., development of. tolerance, incremen:.a.t:t.on oi 
dose, drug- 3 •d:inq beho.vior). 

OVERDOSAGE 

Human Experienc1~ 

Worldwide exposure to tluvoxamine maleace include>s oVt.'l .. <7, DOD 
patients treated in clinical trials and an esti111at·"d exposure ot 
4, 500,000 pat:.i.:•ntG tlt:ated during foreig<~ marketing ·~X[)erience 
(circa 1.992). Of the 354 cases of deliueraLe or accidental 
overdose involving fluvoxamine maleJtr repo~·teJ. r.n::>m Llris 
population, the~·;: W•ere 19 deaths. Of the 19 Jeathc:, 2 \,·,>rc-'! in 
patients taking t:cuvoxamine maleat•: alon.:: and the temairung 17 were 
in patier;ts takin~1 tLlVoxamine mal'"ate along witlJ other drugs. ln 
the remaining 335 patients, 309 had complete recov,~ry atte1· gastric 
lnvage or symptomatic tt·eatment. One patient had !Jet·sistent 
mydt·iasis atter the event, and a ~>econd par: ient. had il bowt::l 
intarction requiring a hemicolectomy. In the remaining 74 patients 
the outcome ''as unknm-:n. The h ighe~'t reported ov.::-::dosc• ot 
tluvoxamine maleate inv . .)lved a non-leth,ll ingc•Htion ot 10,000 mg 
(equivalent of 1·3 me 'ths' do.saqe). The patient fully 1'<-"'covered 
with no sequelae. 

Commonly ol>selved adverse events associat.ed witl1 tluvoxamir1<.: 
maleate overdose ir.~luded drowsi nc:ss, vorni t 1ng, d.iatThc•d, and 
dizziness. Ot.her· note\,':'::.~ signs and symptoms seen \vith fluvoxamine 
maleate ovet·dose •fs.ing.i? or mixed dnrgu) included coma, 
tachycar-dia, br-adycardia, hyf:ntension. EC'G abnonnalities, liver 
function abnormalities, convuls1ons, and symptoms such as 
aspir·atio··~ pneumonitis, ·cespiratorr dit:iculties or hypokalemia 

OCD fluvoxamine Page 30 of 708



that may occur secondary to less oi consciousness or vomiting. 

Management of Overdose 

1. An unobstructed a1rway should be established with 
maintenance of respiration as req~ired. Vital signs 
and ECG should be monitored. 

2. Administration of activated charcoal may be as 
effective as emesis or lavage and should be 
consider·ed in treatinq overdose. Since absorption 
with overdose may be delayed, measures to minimize 
absorption may be necessa~y for up to 24 hours post
ingestion. 

3. ~1aintain close observation as clinically indicated. 

4. There are no specific antidotes for LUVox• Tablets. 

5. In manaqing ov~·rdosage, consider the possibility "J[ 

multiple drug involvement. The physician should 
cor:~ider contacting a poison control center for 
additional information on the treatment of any 
overdosage. 

6. Dialysis is not believed to be beneficial. 

DOSAGE AND ADMINISTRATION 

Tilt' r·ecomme;nded stat·ting dose for LUVOX'" TabJ ets is 50 1119, 
a.dminist:ered as a r,;ingle daily dose> at bedtime. In the cont:·~olled 
c.L i rLical t l-ii'.hi .,,;cabl ic~hing t:1e ei t:ectiveness ot LUVOX'" Tabletc; in 
OCD, patients were titt-ated within a dose range of 100 to 100 
rng/day. Consequc•ntly, Lht~ dose .should !Je increased lli 50 mg 
ittcr-enhents evety 4 to 7 days, as toletated, until maximum 
tllt"raf.PULic l.Jeneii.t is achieved, not to exceed 300 rng per day. lt 
is advisdble LIJat a total daily dose ot more than 100 mg sl1ould Le 
giv,~n in two divided doses. It the doses at-e not equal, the lar·ge~
dose should be given aL bedtime. 

Dosage for Elderly or Hepatically Impaired Patients 
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Elder·ly patients and those with hepatic impairment have been 
observed to have a decr·e:'lsed clearar:ce of fluvoxamine maleate. 
Consequently, it may be appropriate to modify the initial dose and 
the subseq~ent dose titration ior these patient groups. 

Maintenance/Continuation Extended Treatment 

Although the efficacy of LUVOX'" Tablets beyond 10 weeks of dosi.ng 
for OCD has not been documented in controlled trials, OCD is a 
chronic condition, and it is reasonable to consider continuation 
for a responding patient. Doso.ge adjustments should be made to 
maintain the patient 011 the lowest effective dosage, and patients 
should be periodicall}· reassessed to determine the need for 
continued tr·eatment. 

HOW SUPPLIED 

Tablets 50 mg: yellow, elliprical, film-coaced 
and "4205" on one side and c>cored on the other) 
Bottles of 100 
Bottles of 1000 . 
Unit dose pack of 100 

(debossed ''Solvay'' 

NDC 0032-4205-01 
NDC 0032-4205-10 
NDC 0032-4205-11 

Tablets 100 mg: scored, beige, elliptical, film coated (debossed 
"Solvay" and "4210" on one side and scored on the otho2r) 
Bottles of 100 NDC 0032-4210-01 
Bottlo2s of lOCO . NDC 0032-4210-10 
Unit doso2 p~~k ot 100 NDC 0032-4210-11 

LUVox'• 'f'"blets should Lo2 protected tr·om hi9h humidity and stored at 
cor1trolled room to2mperatur~. 1~ 0 -30° C (59°-86° F). 

Dispense in tight containers. 

Caution: Federal law prohioits dispensing without prest·ription. 

Doc #LAB1-LUVX.AP4 

24 
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UEPARTJ\\ENT 01 HEALTH .S.. HUMAI\ SERVICn 

NDA 20-2~3 

Solvay Pharmac'!ut:icals 
Att:.ention: Virginia 0. Ackerman 
901 Sa""Yer Road 
MarietLa, Georgia 30062 

Dear !'-Is . Ackerman: 

AUG 3 lJ IS':! : 

Pubhc Health Service 

Food and Drug Administration 
Rockville MD 2.08o 7 

Please refer to your New Drug Applicat:ion {NDA) dated December 24, 1991, 
submitted pursuant to section SO',(b) of the. Federal Food, Drug, and Cosmetic Act 
for Luvox"' {Fluvoxamine maleate~ 25, 50, 100, and 150 mg Tablets, NDA 20-243. 

We also acknowledge receipt of )OUr additional communications (e>ee ATTACH1·1ENT 1). 

We have completed our review of this application and it is APPROVABLE. 
approval will require your r<.sponses to the following ie>sues: 

Final 

CLINICAL ·• 
1. Labelinq. 

Accompanying 
labeling of 
submitted in 
summary of 
fluvoxamine. 

this l<:tt.~r (ATTACHMENT 2) is the Agency's proposal fox· the 
Luvox"'. O:.u· proposal is based on your labeling proposal 
an October 27, 199:\ amendment. We believe it presents a fair 
the information available on t.he benefits and J:isks of 

PlecLSf.! u.se the proposed text verbatim. 

We have proposed a number of changes to your draft. labeling, and 
explanations foJ t_hese changes are provided in the brackett..~d comments 
embedded 1>Jithin the proposed text. In certain instances, we have asked 
you to further modify label.;ng _ Div; sion staff would be happy to meet 
with you to dic,cuss any disagreements you might have with auy part of th,e 
proposed labeling format or cor, tent. 

2. Safety Update 

Our assessment of the safety of flunoxamine in the treatment of OCD is 
based on o.>r 1·eview of all saf~cy i:1formation subnuLted up to and 
incluc1ing )OU!: final safE>~~· update {ll-~3-93). This update tocused on 
St!rious ev2nts with a cutoff dat.e of 10-~2-93. Please provide a ti11al 
Berious events update to include serious adverse events up to a more 
recent ct·.toff date. In addition, !Jlease p1·ovide a suonmary of any 
additional postmarketing data available since the 11-23-93 safety update, 
with a f•.)CUs on serious events. This final safety update may be in the 
same ge·.1eral format as your November 23, 1993 safety update. Of 
particu·.ar importance, it should include a line listing of pr~viously 
unreported deaths and other serious events associated with the use of 
fluvoxamine along with narrat:Lve summaries. The safety upda.te should 
i~entify any previously unrecognized serious adverse events thac appear to 
be caasaq.y related to the use of fluvoxamine. 

3. World Literature Update 

Plec.se p:t-ovide a world litel-ature update for fluvoxamine including 
inf .Jl-mation available ::.n1.Dseqth ... ~rt to the :.itel.-atul·e update provided in your 
11-23-93 amendment. This ur•date should focus on l--epol-ts of serivus 
ad·J"erse evt.!nts associated with tht~ u::_;e of fl uvo:x.amine and can bt~ in t.he 
same general format as that utilized in your 11-23-93 literature update. 

OCD fluvoxamine Page 34 of 708



NDA 20-2~3 !?age 2 

4. For~iqn Regulatory Update~ 

Plea:>e provide any new information on t.he regulatory status of fluvoxamine 
\o..'Orld~,o.·ide, i.e., into1mation a\.·ailc.ble subsequent to the regulatory status 
Ui-Jda.t.e providt..:d in your ll-:2:3-93 amendment.. 

5. Long-T~l:m Etticacy Data 

One deficiency ot your development program tor fluvoxarnine in the 
treatment of OCD was the absence of adequate relapse yrevention data. It 
i:-.> not unrea.:.;onable to e~cpect relapse prevention data for treatments of 
chronic conditions :::.;uch as OCD, and the PDAC it;. also increasingly focused 
on this is!3ue. In mann.g~.ng OCD, the cliniciau is faced with the question 
o[ what to do following response to acute tl·eatment. 1-lhile there were 
sume data available fl·om open and uncontrolled extensions from studies 
5529 and 5534, these data were inadequate for analysis and they do not 
shed much useful light on this question. In the absence of adequate data 
bearing on this question, we have proposed in labeling an acknowledgement 
of the absence of ::lata, along with a suggest ion that it would not be 
unrea9onable to continue responding patients beyond the acute treatment 
phase. However, prior to the final approval of this application, we ask 
that you commit to conducting, following the approval of this indication, 
an adequate and well-controlled relapse prevention trial tor fluvoxamine 
:i.n the maintenance treatment of OCD. 

6. Pediatric OCD Information 

Another impox·tant: deficiency in your development program tor t.his 
indication was the abs•~nce of safety and efficacy data for children and 
adolescents. Thet·e were only a few adolesceats and no childr·en 
represented in the population of OCD patients that you studied. This is 
a problem for OCD because of the ver~' early age of onset foz· t:bis disor-der 
(peak age. cf on~;et i~~ 9 fol- males and 1~ for females)_ Once fluvoxamine 
is approved !or treating adults with OCD, it is likely that many childl-en 
and adolescc!nts with OCD will be tn'ated with this drug as well. We are 
awa1·e that you have under'-"·ay a lC;-week trial involving children and 
adolescents with OCD, and we encourage you to complete this trj.al in .:1 

tin•ely manner so that the labeling can be updated following approval with 
information pertinent to the treatment of pat"-ents in these age groups. 

PHARMACOLOGY 

1. Pregna::1cy Category C 

The '-;egment III reproduction studies in rats revealed a decrease in pup 
weight and survival. Because it could not be determined whether or not 
all of these findings were related to effects of the drug on the 
developing fetus in utero or were secondary to postnatal ctr·ug effects on 
the dams and/or pups, we have labeled fluvoxamine pregnancy Category C. 
We wo·Jld be happy to discuss with you approaches to studying this 
question. If such a study or studies clearly establish that the adverse 
effect on.pup weight and survival is occurring as a result of postnatal 
effect rather than an in utero effect of drug on the fetus, the labHling 
may be changed from pregnancy Category C to pregnancy Category B. 

2. Segment. I &nd li Rat Studies 

The segment I and II r·at reproduction studies were conductt:d at doBed 
which wet-e too low to provide a valid assessment of thoe. pot~ntial of 
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fluvoxamine to produce adverse effects on these phases of reproduction in 
thiC> '3pecies. Ne thus request that these studies be repeated post
markc>ting. Do'-ies used in these studies should be based on range finding 
studies and/o1· other rele; ant data to insure adequate exposure. 

MANUFACTURING AND CONTROLS 

1. l•letlwds Validation 

The validation of the analytical methods has not been completed for· this 
application. We would appreciate your full cooperation in resolving any 
problems that may aris2. 

Establishment Inspectio:1s 

Please note that the establishment inspections have not yet h~en 
completed. We caunot approve this application until satisfactory 
Establishment Inspection Reports have been received for all facilities 
involved in the manufacture and packaging of the bulk drug and the d:rug 
product. 

3. No1nenclatcure 

1he established 
USAN Council. 
expeditiously. 

name, fluvoxamine maleate, has not been adopted by the 
We request that you submit this name to the cowlCil 

4. Environmental Assessment 

Your environmental assessment has been carefully reviewed. Prior to 
approving this application, you will need to fully address the following 
deficiencies: 

1. Item 4: Please revise this item to include descriptions of the 
environ,oentcs p1·esent and adjacent teo the manufactu1·ing facility iu 
the Netherlands and the packaging facility in New Jersey. 

Item 5: Please 1·evise this item to include all imt>urities in 
addition to the (Z) isomer and appropriate limits. 

3. Regarding Item 6: 

A. Regarding manufacture of the drug substance: 

1. We note that all environmental assessment information 
regarding the manufacture of the drug substance was 
submitted in a confidential appendix. The Environmental 
Assessment (EA) is a public document which will be 
available for review per 21 CFR 25. 31. Information 
defined in the formats per 21 CFR 25. 31a should be 
contain·ad in the EA. Confidential or proprietary 
information should be placed in appendices which arc 
clearly marked as confidential at the end of the EA. 
However, confidential information should be summarized 
to the extent possible and included as ;>a1·t of the EA in 
accordance with ~l CFR ~5.30(b). 

You indicated ~hat limits for the emission of specific 
orgau1c solvents were included in tche applicable 
pe1·mits. The documents sub•nitted did not contain a list 
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of specit1c organic solvents or applicable limits. 
Please submit this intox·mation along with certification 
from the i1ppropriJ.t.~.: regulatory authorities confirming 
th.:. accuracy of t:he information. 

PleaGe · ir~clud~. in t:1e 
controls used to limit 
emissions. 

as::.H~s::;ment, a discussion of 
gaseous and particulate a~r 

4. You have indicated that, due to the multiproduct nature 
of the manl!tacturing facility, a-::curate determin2.tion of 
the impact of the action on compliance with wastewater 
stl-eam limits was not possiLle. However, the incr·ease 
in the amount of wdstewatet- along with reaGonabl\! 
ass'ltnptions (e.g. the COD/DOD of the influent remains 
~-elatively constant over time) may be used to estimate 
the increar;e in influent COD/BOD in order to demonstrate 
tl~t sufficient reserve capacity does exist for 
wastewater tr·eatment. Please submit this type of 
estimate along with the appropriate assumptions. 

5. Please include, in the assessment, a br·ief description 
of the controls used at your wastewater treatment plant. 

6. Please include, in thd assesament, a brief description 
of the incineration equipment and process {e.g. two 
stage, emission controls) used for the disposal of solid 
and chemical wastes. 

7. Please note that all ,;tatements of compliance with 
applicable environm<'ntal regulations and laws must be 
included in the Envir·onmental Aasessment and r•ot 111 

confidential appendrces. 

B. Regarding manufacture of the dr·ug product: 

1. Plea~3e include, in the a:..>~e.ssment, a brief description 
of the iucine1:ation equipment anct rn·ocess (e.g. twc 
stage, emission controL>) us~d at both proposed 
facilities to~· the disposal of solid and chemical 
waste::;. 

""' Please submit calculat.ioau showing the potential impact 
the action may have on ~ompliancc with permit limits for 
air emissions. 

3. Plea>~e revise the lrstings and descriptions of all of 
permit numbers to include expiration dates and 
appl:ccable limits. Do not send copies of the actual 
perml.ts unless speclfically requested. 

4. Regar·ding Items 7 and 8: 

A. The testing reports submitted in support of this assessment 
contained significant discrepancies (See Comment 8) . The 
iuformation based on these studies must therefu1·e be 
son:..; ide t-ed inadequate- to GUIJpot·t any concl usiotJ::> t·ega..r-ding 
tate of ~mi1:ted .sub~tanc~s and environm~nta.l effects of 
1eleased substilllces. Yo'.l have therefo1e failed t:o comply with 

OCD fluvoxamine Page 37 of 708



HDA 20-243 Page 5 

the ~egula~io~s tor these items per 21 CFR 25.31a(a). Your EA 
must address r1ll topics included for these items and contain 
te:..1ting 1·esul t s t.o support any concluoions. Th,._ items may 
leien:~nce con!: ident.ia l appendices where necessary, but. may n.-.f
be compoGed solely ot L3Uch references. 

B. Yo~ hdve stated that the dt·ug substance wa!3 not tound to Ve 
biodegradal.Jle by the test: model employed and have L1.lled to 
ideiltity ~ mectlallism for removal of the drug substance from 
the environment. Failure. to identify such a mechanism may 
neces-f.>itate chr·onic toxicity studies. Please submit estimates 
of when ~uc!1 stud1~s ~auld be required as well as propoued 
testing. Pl~a.se. ao1:e also that identiticatiou of a tnt2Chdni~m 
tor the r~pid removal of the drug substanc-e fl:onl t~1e 

env1ronment could possibly negate the need for chrollic 
toxicity studies, and it is strongly tecommended that a 
m~chanism be ident:fied if possibl~. 

C. You have 1·efe1·red to the "PMA/F'DA Environment:.al Acsessment 
Teclmical Test: ~tat:cix" and the "PMA/FDA Interim Environmental 
Assessment Guidancr~ 11 in your assesumt:~nt. Please be advised 
that this L1terim PMA document is not ,m FDA document and has 
not been sanctioned by the Agency. The , 'u-aseology used in 
your assessr.<ent shnuld be modified accordingly. 

5. Item 10: Please note that the purpose of this item i.s to address 
mea.sur~s taken if available information indieate:::; that advet-se 
envi1onmental impa:::ts may be associated with th~.~ proposed action. 
Should the assessment : ~1dicated no adverse impact, please state that 
it is your conclusion that there will be no adverue impact and that 
t!litigation is ther~for·e not necessary. 

6. Item ll: Tht de:tenr.ination ot \oo'hether cu1 u.ltet·native action is "not 

7. 

warranted" is tht:! dt:~cision ot the Agency. Plea~e 1·evi!;)e your 
statement to remov~ this phras~. 

Item 14: Please 
including OECD and 
inlet·im document. 

t-evi~~e thia 
FDA testing 

1te-m to include 
pt·ocedut·e:;. an 

all 
well 

refe:t-~-"llces 1 

as the PhA 

8. Regarding I tern 15: 

A. Y::)u tailed to includt:>. Data Summat-y Char·ts in yout 
Environmental AsEess.ment. Please note t.hat these charts 
should be part of the assessment and not placed solely within 
confidential appendices. 

B. The study submitted for the determination of dissociation 
conscants is inadequate. 

1. 'l'he report was revised to indicate that the constant 
ob,;erved in the range ot pH 10 - 12 was due to excess 
base and not a true inflection point without submitting 
supporting data. 

:; . ':.'h~ report indicated that the inflect.ion points at lo...,.·er 
pH '-'d.lucB \o.'t:'!l·e due in par·t to the p1·otonation ot the 
car-bo;....yl~Lte groups on the maleate as well as the primary 
.. 1mine group en t 1 uvt.Jxarnin~. Datu rcsol ving these ...._.as 
not suomit.ted. 
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Th~ r-eport indicated that analy!";is in aqueous solutions 
at pll > 8 was co~-1plicat.ed by the rn:ecipitation of the 
iree base. Thi.s obset-vatit1n ~tror:glr· .su~Jgests t:hat the 
t luvoxamine ls dissociated ft·om the maleate, with the 
pott:.nt.ial fo1· precipitat:ion in the envit-onmc-nt. 
Dissociation constant studies !Jhould therefore be 
conducted on fluvoxamine tz:·ee base and 110'"". fluvoxamine 
maleate. 

c. The ''t:udy ,_,ubmitted fur the determlnation ot octanol/water 
!}artition coefficients ic: inadequate. 

l. The stud:· indicated that tht~ partition coefficient at 
differed from that obtained at lower 

concentr·ations. However, association or diS!:30C iation 
effects were not addressed as requ1red in the Technical 
Assistance Document 3.02. 

2. The above obs~rvation, along with the precipitation of 
the fl'ee base at pH values >8 indicate thut th~ study 
should have been conductrtl at pH values of 5, 7 and ::• 
using fluvoxamine free base instead o( at pH 7 using 
fluvoxamine: maleate. 

D. The study submitted for the determination of water solubility 
i~ inadequate. In view of the above observations, the 
solubility ::;tudy should have been conducted at pH values of 5, 
7 and 9 using fluvoxamiue free base. 

E. The study submitted for the determination of vapor pressure is 
inadequate. 111 view of the above observat.ions, the study 
should have been conducted using f luvoxamine free base in 
ordet lo determine the Henry':; Law constant to<· t:he molecule. 

F. The study submitted for the det.e!·mination cf aerobic 
biod2gractation is ir1adequate ir1 that signiticar1t deviations 
ft·om OECD Pt·ocedut e 30 lE were :n.;de •.;i thout t.he c;ubmis"ion of 
validJtion for the changes. The changes included: 

1. Stcn:age of 30il samploes iol.- up to 30 days instead of 
s~rne day use. 

Stor·age of :>ctivated sludge tot· u<' to 48 hvurs instead 
of same day use. 

3. The use ot raw sewerage in the combined inoculum. 

4. The acclimation of the combined inoculum to the test 
substance for 14 days prior to initiation of the study. 

5. The u:.;e of sealed biometer flasks containing Ba (OH) 1 

scrubbers. Note t!lat the OECD procedure requires 
closure which allows for exchange between the flask and 
the atmosphere. 

In addition, the test:\ .. ng resnlts for C01 evolution ·were 
dt.!.scril.J~d as lov.:er thdn t.~.xpect..ed tor the cont1:ol substance. 
The ~xtent, potential cause and significance of the deviation 
v.:as not dddressed. 
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G. The study submitted tor tlle d••termination of microbial 
inhibition is inadequate. 

BIOPHARMACEUTICS 

l The general protocol submitted did not include detailed 
lnformation r-egard1ng the testing procedure used, to 
include specific media and pt·e!Jaration, and incubation 
conditions. 

:2. The incubation conditions r2ported in the testing 
results did not include observed temperature ranges and 
wer~ not consistent with the time periods sho·-11n in the 
procedure section of the report. 

In addition, the study indicat•e'~ that a % dimethyl sulfoxide 
solution was needed to reach the n•quired drug substance 
concentration of ppm, since the sample was not soluble 
in water at this level. This observation is not. consistent 
with the value of ppm reported in the water solubility 
study. Please explain the discrepancy. 

l. Additional Metabolism Studies 

On the basis of positive in vivo interaction studies and case ,_-eports 
suggestive of f 1 uvoxamine interactions, it appears that. fl uvoxamine may 
inhibit sevRral cytochrome P450 isozymes, i.e., IA2, IIC9, IIIA4, aad 
possibly IID6. The preliminary in vitro data submittc~ October 29, 1993 
support the in vivo findings regarding IIIA~ inhibition, but not for IID6 
inhibition. Given the likelihood that fluvoxamine is a potent IIIA4 
inhibi t:or, we have proposed ~ contra ir.dication for the concomitant use of 
fluvoxamine and either tcrfenadinC> or astemiz.ole because of the 
potentially very serious risks of such u.se. 

The~e is a need fo~ more stu~ies lo establisl1 defii~itively the extent to 
y,;hich fluvoxa.mine may inhibit any of the~_;e isozy-mes. ConsequenLly, "We 
ask that you conduct, subs ~quent to approval, additional studies to 
cla~·ify the metabolism of fluvoxamine. 1;e "·auld be happy to discuss with 
you the design of appropriate studies to achieve this goal. 

Alpra::olam/Fluvoxu.mine Interc:tction 

We note thal iu a study involving the coadminiscration of alprazolam 1 mg 
qid and fluvoxamine 100 mg qd, the m?.a.n fluvoxamine concentration was 
decreased by about 2~t compared to fluvoxamine alone. Although a 25\ 
decrease it~ fluvoxamine concentration may not represent a clinically 
impot:t.ant difference, this finding raises a question about a possibly 
clinically important effect on fluvc>xamine concentration at higher doses 
of fluvoxamine given on a bid schedule, especially since fluvoxamine 
pharmacokinetics become nonlinear at higher doses. Please comment on 
this finding. 

3. Dissolution Specification 

\~e ask that. you ag1·e(~ to the following recommendation Ly the Division of 
Biopharnuceut:icG tot: a d.issoluL.io~1 met.hod and specification tor a.ll tablet 
stl-engths: 

OCD fluvoxamine Page 40 of 708



NDI'. 20-243 

Apparatus: 
P1ddle .S!Jeed: 
t•ledium: 
Q: 

USP Apparatus 
RPt~ 

(Paddle) 

ml pui-ified ~ate~ at 
NLT \ in mrnutes 

Page 8 

Please .submit, in triplicate, the advertising copy r.ha.t yo·J intend ~o use in your 
p1oposed introductor.-y pl_-omotional and/or advert.isiug campa . .i.gn. Please .sul~mit one 
copy to the Division of Neuropharmacological Drug Products and two copies to the 
Division of Marketing, Adven::ising and Communrcations, !IFD-240, Room l7B-l7. 
Please submit all pr·oposed materia.1.s 1 dt·at~ or mock-t..p tc.,rn, not final print. 
Also, please do not u.se fo1-m FD-:2::53 for t.his submission; this form is for 
routine use, not proposed mate1:ial.s. 

Please submrt :!.2 copies of the final printed labeling. 

In acco>:dam:<C with the polrcy described in :::1 CFR 314. 102 (d) and in the Center· 
for Drug Evalualion and Hesea>:ch Staft Naoual Gu1d·-' CDIJ 48~0. 6, you may r·eque>st 
an i~formal conference with the Division to discuss what further steps you need 
to secure approval. The meeting is to be requ<'sted at least 15 days in advance. 
Alte>:natively, you may choose to >:eceive such a report via a tElephone call. 
Should you wish tllis conferet1ce or a telepho11~ ~eport, or ohould a11y que~t.ionD 
arise concerning this NDA. plea!;e contact. Nr. ?aul David., Regulat.ot·y Nduage~'lent 
Officer, at (301) 594<!777. 

Within 10 days after the date of this letter, you are required to amend the 
app.:ica~ion, or notify us of your intent to file an amendment, or· f<)llow one of 
the other alternatives under· ~1 CFH 314.110. In the al>sence ot such act: ion on 
your part, the FDA may proceed to withdr·aw t.h" applicat.ic,n. 

This drug may not be legally marketed for the i!ldicat ion pr·ovided by this 
"P!'lication until you have been notified in writing that t:he applicatiOJ: is 
apprc 'Jed. 

ATTACHMENTS 

OCD fluvoxamine Page 41 of 708



I 
~.,, ~ f o/ :i'w;.,c-.SC 

cc: p ~ 

ORIG 1/D.ll. :!0·243 \~~ 
HFD-2/Nedwatch v\1 .... \ . J --::, ·· '-1 'f 
ln'D-85 C> j b ' . 
HFD-100/RTemple r-::;,(J{ fpr- ' {,I u~ 
HFD-10::/PVlncent/CGood~ ./f u,'ff' rl.//fY_ 
JIFD-1::0/DIV FILE 7 I I ( <J C•.f •/7/>y 
!!FD-1::0/PI,eber/TLaughren/GDuLi:s>n· .p .. u '1 ~ ,/"7 , )M_ f) /(·f'•i· I 

/GFitzgerald/Bl<osloft t]f• . . ·t·'l't t,"1p•r[.tlfY!P\ f J1'}'£1D 0 Y ·"1 
/SBlum;t...:Rzes=otatsk1/I'i'.L·td f""' S '" 1

/; ,..... / 

;:~:~~!~~~~~~~~j., ~~/\\rr~\'17· If' 
HFD-500 'f-, 
!!FD-b38 '/ I ' 
HFD-713/ENevius/D!lol><~t:man .. ~('1"'\ ')--). 7 -jy h./r r;Jro /'1..'( 
HFD-735 '..J V 
Di~tt·ict Of !ice 
Doc II LTRFLUVX.AEl 
NDA AI'PROVABLB 

OCD fluvoxamine Page 42 of 708



Outside of Package 

TABLE OF CONTENTS 
APPROVABLE PACK..\GE 

LUVOX" 
(Fluvoxamine Maleate) 

NDA 20-243 

A. Ac>-.... on Package Tracking Form 
B. NDA Action Package Checklist 
c. Approvaole LetLer t.o Sponsor (with package labeling) 
0. Division Director's Memo 
E. Group Leader's Memo 

Inside of Package 

VOLUME 1 (BLACK) 

SECTION 

A: Approvable Letter to S{'onsor 
B: Suparvisory Overview: Division Director's Memo 
c: Group Le.,der' a Memo '-' 1 • "' 2.-

:::HECKLI STS 
D: NDA Action Package Checklist 
E: Exclusivity Checklist 
F: Pediatric Checklist 

G: Patent Information 

LABELING 
H: Draft Package Insert Labeling (by Division) 
I: Amended Draft Package Insert Labeling fx·om Sponsor dated 10-27-93. 
J: o-tr Container Labels 

(,., .. \ 
K: 1. DSI REPORTS (COMIS LISTING)/ STUDY SITE INSPECTION REPORTS) 

2. List of all investigators 
3. Greiat Report: VAI-2 
4. Kozak Report: VAI-2 
5. Rasmussen Report: Pending (. S« ~ i- Milt 1.. '\l':0-J 

L: TRADEMAR.lt REVIEW FROM NOMENCLATURB COMMITTEE I~, .. j •• 

• .,(, IJ., " 
M: AGENCY CORRESPONDENCE LETTERS 
N: AGENCY CORRBSPONDBNCB - MBMOS TO THE FILE 
0: AGENCY CORRBSPONDBNCE - TBLECONS 
P: MINUTES OF tU:ETINGS 

(Including Pre-NDA Meeting Minutes dated 5/21/90) 
Q: DOCUMENT HISTORY CARD WITH NARRATIVE SUMMARY 
R: summary Basis of Approval (from ~ponsor) 

.....,,....,...; t ,..,,..( 

1.1 ~ '] 1""-C. 

s. Clinical Data (Efficacy aud Safety) Summary and rtisults of 
Statistical Analysbs 

OCD fluvoxamine Page 43 of 708



VOLUME 2 (TAN) 

CLINICAL REVIEWS 

1. Clinical review (Safety and Efficacy) 
2. Clinical review ·~f 5-22-92 amendment 
3, Clini..:al review ·~f 9-4-92 amendment 
4. Clinical review •:>f 11-23-93 amendment 

VOLUME 3 {GREEN) 
STATISTICAL REVIEW 

Statistical Review 

VOLUME 4 {ORANGE) 
BIOPHARMACEUTICS REVIEWS (ORANGE) 

1. Biophal:maceutics Review #1 
2. BiophaL~ceutics Review #2 

YOLUMR 5 (YE:O::.LOW~ 

PHARMACOLOGY REVIE'hS t \ , Lf .. . ( ~JJ.( f., ~·'-' 

of original NDA 

(Safety Update) 

<; .. 1'}~'\~·J• ~ ,' 1.: ... '\.4.-

1. Pharmacology Re,·iew Original SUJDmary ( Includ,:; pharmacology review10 
from NDJ. 19-189 dated 11/30/84, S/29/ll::i, and 9/3/86 as well as a 
statist>•:al review from NDA 19-189 dated 7/18/85). 

2. Pharmac<>logy review addendum 
3. Statistic"! Review of Carcinoge .. nicity Data (Includes addendum) 
4. CAC Ex~cut .. ive Committee Meetin;r Minutes dated April S, 1994 

VOLUME 6 (REDl_ 
CHEMISTRY REVIEWS 

#1 - #12 Chemist Reviews 
13. ~stablishment Inspection Reports 
14. KA Review tnot=:±iu~o:l:!:!!a~d~•!!!dt::J"d';mn~en~u~z-ditiAT~::zoac:J'tt-oel:'miBIPP'i'leaelleedd) 
... 11 : ~ ..r a~,, 'I'( 1 
t'I•L b11t<J fC··l~·'J1 l 

VOLUME 7 (BROWN) 
ADVISORY COMMITTEE MEETING TRANSCRI~T~ 

OCD fluvoxamine Page 44 of 708



ATTACHMENT l 

NDA 20-243 
LUVOX~ (Fluvoxamine Maceate) Tablets 

.:\:n•.:mdment· s and Correspondence submi t.ted to ~DA since orio i:Ial submission: 

:.:.n-ch 16, 199::: 
:-::1r-ch :4, 1992 
; .. pril ~, 1992 
t•!a.y 18, 199:: 
July 17, 1992 
Septembet· 01. 199~ 
t;ovemb0r :A, 1 ?92 
January 15, 1993 
Ft:~bruetry :..;, 1993 
r-tnch cs, 1993 
~!ay 03, 1993 
June 07, 1993 
July 30, 1993 
August ~5. 1993 
September :::<>, 199 3 
October :::7, 1993 
December 20, 1993 

M.,rch 18, 1992 
March 25, 1992 
April lS, 1?92 
June 1:1, 199: 
July 27, 199: 
September· 0-l, 199: 
December 03, 199::: 
February 12, 1993 
Febtuary 24, 1993 
April OB, 1993 
Nay 21, 19c13 
July 01, 1993 
July 30, 1993 
September 01, 1993 
September 21, 1993 
Novewbet· ~3, 1993 
January :s, 1994 

l·liUCh 20, 1992 
Narc~, 31, 1992 
April 2:2, 1992 
June 15, 1992 
August 24, 1992 
S~ptember 17, 1992 
D<'cember 03, 199;:: 
F~bruary :C3, 1993 
t·t.:n-ch (12, 1993 
]\[Til (JB, 1993 
Nay '27, 1993 
Ju:y '21, 1993 
August 21, 1993 
s.,ptember 09, 1993 
October 13, 1993 
November '23, 1993 
AJ.n-il 5, 1994 
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CSO LABELING REVIEW 
Comparison of approval letter for Dr. Temple's signature to the 
approvable letter issued August 30, 1994 

I have used -;;tx·ikc::l to denote text deleted or moved. Shaded text 
denotes additions or inserted words tram elsewhere lll yot1r text. 

DESCRIPTION 

ATTA2HMENT 

Luvox 
(f'luvoxanline Maleate) 

Tablets 
50 mg and. lOO mg 

Fluvoxamine rnaleate is a selective se.rotoni.n (5-HT) reupt.ak.e 
inhibito1 (SSRI) belonging to a new chemical series, the 2-
aminoethyl oxime ~thers of aralkylkete>nes. It is chemically 
unrelateci to other SSRis and clomipramine. It is chemically 
designated as 5-methoxy-4'- (trifluoromethyl) valerophenone- (E) -0- (2-
aminoet:.hyl)oxime maleate (l:l) and has the empirical formula 
C15H21 0 2N2F3 • CJi40 4 • It.s molecular we:i.ght is 4 34. 4. 

The structural fo.rmula is: 

Fluvoxamille maleate is a white or <...:L ·.vhite, 
odorless, crystalline powder whicl1 is sparing:y soluble in water, 
freely soluble in ethanol and chloroform and practically ir1soluble 
in diethyl ethe~. 

LUVOX'" Tablets at·e available in: 50 mg and 100 mg 
stn~ngtlls fur o.t·a.l aclministl·ation. ln addition to the active 
ingredient, fluvoxamine maleate, each t:ablet contains the following 
inactive in,31edi.ents: ca1nauba wax, hydroxypropyl methylcellulose, 
mannitol, polyethylene glycol, roJ.ysorbate so, pregelatinized 
starch, silicon dioxide, sodium stearyl fumarate, starch, synthetic 
iron oxicies, and titanium dioxide. 

CLINICAL l?iiARMACOI,OGY 

Pharmacodvnamics 

The mechanism of action of fluvoxamine maleate in obsessive 
compulsive disorder is presu;ned to be linked to its specific 
serotcnin reuptake inhibition in brain neurons. In preclinical 
studies, it was found that fluvoxamin<: inhibited neuronal uptab: oi 
serotonin. 
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In in vitro studies fluvoxamine maleate had no significant affinity 
for histaminergic, alpha or beta adrenergic, muscarinic, or 
dopaminergic recept~rs. Ar1tagouis1n of some uf these receptors is 
thought to De associated with various sedati.ve, cardiovascular, 
anticholinergic, and extrapyramida] effects of some psychotropic 
drugs. 

Pharmacokinetics 

Bioavailabilitv 

Tl1e absolute bioavailability of fluvoxarnine maleate is 53%. 
bioavailability is not significantly affected by food. 

Oral 

In a dose proportionality study involving iluvoxamine maleate at 
100, 200 and 300 mg/day for 10 consecutive days in 30 normal 
volunteers, steady state was achieved after about a week of dosing. 
Maximum plasma concentrations at steady state occurred within 3-8 
hours of dosing and reached concentratior1s averaging 88, 283 and 
546 r.g/mL, 1·espectively. Thus, tluvoxamine had nonlinear
pharmacokinetics over this dose range, i.e., r>igher doses of 
fluvoxamine maleate produced disproportionately higher 
concentrations than predicted from the lower dose. 

Distribucion/Protein Binding 

The mean apparent vc~lume of distribution for fluvoxamine is 
approximately 25 L/kg, cuggestiL~ PX~ensive tissue distribution. 

Approximately 80% of flU\·oxarnine is bollnd to plasma protein, mostly 
albumin, over a concentJ.-ation range of 20 to 2000 ng/mL. 

Metabolism 

Fluvoxamine maleate J.S extensively metabolized by the liver; the 
main metabolic routes are oxidative demethylation and deamirlation. 
Nine metabolites were ide!ltified following a S mg radiolabt,,lled 
dose of fluvoxa,nine maleate, constituting approximately 85% of the 
urinary excretion products of fluvoxarnine. Tl1e main human 
metabolite waB fl.uvoxarnine acid which, together with its N
acetylated analog, accounted for about 60% ot the urinary exczetion 
products. A third metabolite, fluvoxethanol, formed by oxiddtive 
deamination, accounted for about 10%. F'luvoxamine acid and 
fluvoxethanol were tested in an in vitro assay of serotonin and 
norepinepl!rine reuptake inhibition in rats; they were inactive 
except for a weak eftect of the former metabollte on inhibition of 
serotonin uptake (1-2 cr·ders of magnitude less potent th.::n the 
parent compound) . Approximately 2% of fluvoxamine was exc~-eted in 
urine unchanged. (See PRECAUTIONS P.;;.~g .• +gJ.;I\l.;p;u;::t;~pQs 

) . 
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Elirninacion 

Following a 
14

C-labelled oral dose of fluvoxarnine n~leate 
ar1 average of S4% of drug-related products was recovered 
urine within 71 hours. 

( 5 mg) , 
in the 

The medD plasma half-life of fluvox.;:,mine at st.eady state after 
rrctd t i[.>le oral doses of 100 mg /day in heal thy,. young volunteers was 
15. 6 1,om.·s 

Elderly Subjects 

In a study of LUVOX'" Tablets at 50 and 100 mg comparing elderly 
(aged 66-73) and young subjects (aged 19-35), mean maximum plasma 
concentratior1s in the elderly were 40% higher. The multiple dose 
elimination halt-life of fluvoxamin·' was 17.4 and 25.9 hours in the 
elderly compared to 13.6 and 15.6 l~urs in the young subjects at 
steady state for 50 and 100 mg doses, respectively. 

In elderly patients, the clearance of flw:oxamine was reduced by 
about 50% and, ther·efore, LUVOX'" 1'ablets should be slowly titrated 
during initiation of therapy. 

Hepatic and Renal Disease 

A cross study comparison (healthy subjects vs. 
patients with hepatic dysfunction) suggested a 30% decrease in 
fluvoxarnine clearar1ce in associatio11 with hepatic dysfunction. The 
mean mir;imum plasma concer1trations ir1 renally in~aired patients 
(cr:eatinine clearance of 5 to ·15 :crL/min) after 4 and 6 weeks of 
treatment. (SO mg bid, N~l3) were con•parable to c~ach other, 
suggesting no accumulation of fluvoxamirw in these patients. (See 
PRECAUTIONS, Use in Patients with Concomitant Illness.) 

Clinical Trials 

The effectiveness of LUVOX'" Tablet~ for the treatment of Obsessive 
Compulsive Disorder (OCD) was ·· .. ·demonstrated in two 10-week 
m·1lticenter, parallel group studies of adult outpatients. Patients 
in these trials were titrated to a total daily fluvoxamine dose of 
:\.50 mg/day over the first two weeks of the trial,{following which 
the do!;e was adjusted within a range of 100-300 rng/day (on a bid 
schedttle), on the basis of response and tolerance. Patient& in 
these studies had moderate to severe OCD (DS!'i III-R), with mean 
baseline ratings on the .Yale-Brown Obsessive CompulsivT Scale 
(YBOCS, total score) of 23. ··Patients recei"ing fluvoxamine maleate 
experienced mea•1 .c·eductior•s oi. approxirnat,~ly 4 to 5 units on the 
YBOCS total score, cornpa1.·eJ to a 2 unit reduct ion for placebo 
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patients. 

I 

It 
The following table provides the outcome cl(lssificat.ion by 
treatment group on the <~lobal . Improvement item of the C.l.,l,n,ical 
Global ImpF~{;I.sions (CGI) sca;Lt; £9.r both studies co!Jll?i;ned. · · 

Table 1 ~ Outcome Classification (%) on CGI-Giobal Improvement Item 
for Completers in Pool of Two OCD Studies 

Outcome Classification I Fluvoxamine IN = 120) Placebo {N = 134) 

Worse +- 4% 6% 

No Change 31% 51% 

Minimally Improved 22% 32% 

Much lmprovsd 30% 10% 

I Very Much Improved 13% 2% 
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Exploratory analyses for age and gender effects on outcomes did not 
suggest any differential responsiveness on the basis of age or sex. 

INDICATIONS AND USAGE 

LUVOX'" Tablets at·e indicated tor the tt·eatment ot obsessions and 
compulsions in patients with obsessive-compulsive disot·der (OCD), 
as de'"ined in t.he DSM-III-R. The obsessions or compulsions cause 
marked distress, are time-consuming, o1· significar,tly int.erfe:~:·e 

with social or occupational functioning. 

The etficacy of LUVOX'" was established in two 10-week trials with 
obsessive-compulsive outpatients with the diagnosis of obsessive 
compulsive disorder as defined in DSM-Ili-R. (See Clinical Trials 
under CLINICAL PHARMACOLOGY). 

Obsessive-compulsive disorder is characterized by r·ecurr·ent and 
persistent ideas, thoughts, impulses or images (obsessions) that 
<:n·e ego-dystonic and/or repetitive, purposeful, and intel,t.ional. 
behaviors (compulsions) that are recognized by the person as 
excessive or unreasonable. 

The effectiveness of LUVOX'" Tablets for lon9'-term use, i.e., for 
mot·e than 10 weeks, has not been :.;ystematio:::ally evaluated in 
placebo-controlled trials. Therefore, the physician who elects to 
use LUVOX'" Tablets for extended periods should periodtcally 
reevaluate the long-t.erm usefulness of the drug for the individual 
patient. (See DOSAGE AND ADMINISTRATION) . 

CONTRAINDICATIONS 

Coadministration of terfenadine or <ctst.emizole with LUVOX'" is 
contraindicac:ed (see WARNINGS and PH;::;CAUTIONS). 

LUVOX'" Tablets are contraindicated in patients with a histo:~:·y of 
hypersensitivity to tluvoxamine maleate. 

WARNINGS 

Potential for Interaction with Monoamine Oxidase Inhibitors 

In patients receivh1g another serotonin reuptake inhibitor drug in 
combination with monoamine oxidase inhibitors (MAOI), there have 
been reports of serious, sometimes fatal, reactions including 
hyperthermia, rigidity, myoclonus, autonomic inst~bility with 
possible rapid fluctuations of vital signs, and mental status 
changes that include extreme agitation p.I:-ogressing to delirium and 
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coma. These reactions 'aave also been reported in pat.ients who have 
discontinued that drug and have been started on a MAO!. Some cases 
presented with features resembling neuroleptic malignant syndrome. 
Therefore, it is recommended that LUVOX'" Tablets not be used in 
combination with a HAOI, or within 14 days of discontinuing 
treatment with a Ml\OI. After stopping LUVOX'" Tablets, at least 2 
weeks should be allowed before starting a MAOI. 

Other Potentially Important Drug Interactions 

(Also see PrecautiorJs, Drug Interactions) 

Benzodiazepines 

Alprazolarn - l'ihen t luvoxa:nine maleate (100 mg qd) and alprazolarn ( 1 
mg qid) wer·e co-admiruc~te:·ed to steady-,-,;tate, plasma concentrations 
and other pha.r:macokinecic param<::'ter-s (l\UC, Cl11i,x' T112 ) of alprazolarn 
were approximately tl,·ice those obse>:ved when alprazolam was 
administered alone; oral clearance was reduced by about 
50%. The elevated plasma alprazolam concentrations resulted in 
decreased psychomotor performance and 
memor·y. This inter· act ior', which has not been investigated using 
h.~gher doses of fluvoxamine, may be more pronounced if a 300 rnq 
daily dose is co-administered, particularly slnce 
fl.1voxarnine exhibits non-linear· pharmacokinetics over the dosage 
ravge 100-300 mg. It alprazolam is co-administered with LUVOX'" 
Tablets, the initial alprazolam dosage should be at least halved 
and titration to the lowe'st ettective dose is recommended. No 
dosage adjustment .is required tor LUVOX'" Tablets. 

Similar phannacokinetic int<::'ract ions would be expected with some 
other benzodiazapir1es, sucl1 as triazolarn, but are not seen with 
all, (~.g., loraz<::'pam, see' Precautions, Drug Interact" ions) Caution 
is rec~mmer1ded whenever benzodiazepines are co-a~ministered with 
LUVOX'" Tablets. 
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Potential Terfenadine and Astemizole Interactior1s 

Terfenadine and astt•mizole are both metabolized by the 
cytochrome l'·150IIIA4 isozyme, and iL has lJeen 
demonr;trated that ketoconazole, a potenc inhibitor of 
IIIA4, blocks the met<Abolism of tertenadine and 
astemizole, resulting in increased ~lasma 
concenttations oi parent drug. Increased !Jlasma 
concentl·ations :.;f. tertenadine and astemizo:!.e cause QT 
IJrolongation and torsades de pointes-type ventl:icular 
tachycardia, sometimes fatal. As noted above, a 
substantial pharmacokinetic interaction has been 
ol.Jserved to1. tluvoxamine in combination with 
alpra:;;olam, e1 drug that is known to be metaoolized by 
the I1IA4 isozyme. Although it has not been 
definitively demonstrated that iluvo.xarnine is a potent 
IIIA4 inhilJitor, it is likely to be, giv~11 the 
substantial inlt'raction of :':l.uvoxarnin~ with alp.r·azolam. 
Consequently, it is recommer.ded thc:t fluvoxc,m.i.ne not be 
used in coml.Ji11ation wit_h ,:;.ther terfenadine or 
a<;ternizole (see CONTRAH;:..•ICATIONS AND PRECJ\UTIONS) . 

~---~~~----~--~~~--~--~~~------------------------~------·~ 

Theophylline 

The eff~ct of steady-state fluvoxamine (50 mg bid) on the 
phanr.acokinet:ics of a c;ingl~ dose of theophylline (375 mg as 442 rng 
ami.nophylline) was evuluated in 12 healt.hy non-smoking, male 
voluuteers. The c l~arance of theophylline was d~creased 
a!Jp~·oximaLely 3-fold. Theteitn·~. it theo(Jhyllin.~ 1s co
adminisle!ed with tluvoxamine, iU; dose should be reduced to one 
thi1.·d ot the u:.;ua l. ddily maintenanc,~ dose and plasma concentration~· 
of theo!Jhylline should be mouito~ed. No dosage adjustment is 
requi~ed tor LUVOX'" Tablets. 
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Warfarin 

When fluvoxamine maleate (50 mg tid) was ad'11inistered concomitantly 
with warfarin for two weeks, warfarin plasma concentrations 
increased by 98% and prothrombin t irnes were prolonged. Thus 
patients receiving oral anticoagulants and LUVOX'" Tablets Gi1ould 
have thei1· prothl·ombin time monito1·ed and their anticoagulant dose 
adjusted accordingly. No dosage adj ustHl<.ont is required fo:~.- LUVOX'" 
Tablet..s. 

PRECAUTIO::<rs 

General 

A~tivation of Mania/Hypomania 

During premarketinq studies involving primarily depressed Patients, 
hypomania or mania occurred approximat~ely 1% of patients 
treated with fluvoxamine. Activation of mania/hypomania has also 
been reported in a small proportron of patients with major 
affective disorder who were treated with othe1 mar;ceted 
antidepn::3sants. As with all antidepressants, LU'-'OX'" Tablet;$ 
should be used cautiously in patients with a l1istory of mania. 

Seizures 

During premarketi ng studies, seizures we1·e reported rn 0. 2% of 
fluvoxamine-treateJ patients. LUVOX'" Tablets should be used 
cautiously in pat:ientc; witL a history ot seizur·es. It should be 
discontinued in any patient who develops seizures. 

Suicide~ 

The possibility of a suicide attempt is inherent 111 patients with 
derressi ve: symptoms, whether these occur in primary depression o:~.· 
in association with another primary disorder such as OCD. Close 
super·vision of high risk patients should accompany initial drug 
therapy. Prescriptions for LUVOX'" Tablets should be written for 
the smallest quantity of tablets consistent with good patient 
management in o:~.-der to reduce the risk of ove:r·dose. 

Cse in Patients with Concomitant Illness 

Closely m•::lnitored clinical experience with LUVOX'" Tablets in 
patients with concomrtant systemic illness is limited. Caution is 
advised in adm.Lnistering LUVOX'" Tablets to patients with diseases 
or conditions that could affect hemodynamic responses or 
me: l abul is n; . 
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LUVOX'" Tablets have not been <:'Valuated or usc:d to any appreciable 
extent in patiencs with a recent !Jistory of myocardial infarction 
or unstable hear·t uisease. Pati.ents with these diagnoses were 
systematically excluded from many clinical studies during the 
product-'s premarketing testing. Evaluation or the 
electrccar·diograrns for !Jalients with depression 01 OCD who 
participated in premarkecing studies revealed no diit~1ences 
!J,~tween iluvoxamint' and p~acebo in the emergence oi clinically 
important ECG changes. 

In patients with liver dysfunction, fluvoxamine clearance W<ts 
decreased by app1.·oximately 30%. I,UVOX'" Tablets should be slowly 
titrated in patients with liv.:>r dysfunction during the initiatl.Oll 
of treatment::. 

Information for Patients 

Physicians are advised to discus~' the following issues with 
patients tor whom th.:>y prescribe LUVOX'" Tablets: 

lnterfereJlce with Cognitive or Motor Performance 

Since any psychoactive drug may im~air judgement, t!Jinking, or 
motor skills, patients sl~~ld be cautioned about operating 
hazar·dous machinery, including automobi1es, until th<'Y are certain 
that L\.NOX'" Tai:>lets therapy dot!S not 3.dversely affect their ability 
to engage in such activities. 

Pregnancy 

Patients should be adviscod co 110t ify their physician if they becornt: 
pregnant or· intend to become pregnant during therapy with LUVOX'" 
Tablets. 

Nursing 

Patients 1:eceiving LUVOX'" Tablets should be advised to not iiy their 
physicians if they ar.:> br·east i•:.c'ding an intaut. (See Pl<ECAUTIONS
-Nursing Mothers.) 

Concomitant Medication 

Patients should be advised to notrty their· physici<HlS if they are 
taking, or plan to take, any pr·escription or over-the-counter 
drugs, since ther·e is a pL)tential for clinically impor·tant 
interactions with LUVOX'" Tablets. 

A:(,cohol 

As with other psychotropic. medi.c.ttion,;, patients sh~)t.:ld iJ,_. advi.;ed 
to avoid alcoh::>l while takinq LUVOX'" Tablets. 
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Allera1c Reactions 

Pati·~nts should be advised to notify their physician it they 
develop i! rash, hives, or a r-elated allergic phenomenon during 
therapy with LUVOX'~ Tablets. 

Laboratory Tests 

There are no specific laboratory tests recommended. 

Drug Interactions 

Potential Interactions with Of:Ug§ that lnhibi t Ql are Metaboli_;:ed 
by Cytochrome P450 Isozymes 

Multiple hepatic cytochrome P450 (CYP450) enzymes are involved itl 
the ox_:_dative biotranstormaticn ot a Lu·ge number oi structurally 
ditier-ent drugs and endogenous compounds. The available kncwledqe 
concerning tl1e relationship cf iluvoxantine and the CYP450 enzyme 
system has been c·btained mostly t.c-::Jm pharmacokirwtic interaction 
studies conducted in ileal thy volunteers, but some preliminary i.D 
vitro data are also available. Based on a tinding of substantial 
interactions ot fluvoxamine with ceJ·tain of these drugs (see later 
parts of this secticn and also \'iarnings t:lr details) and limited in 
vitro data tor the IIIA4 isozyme, it appears that fluvoxamine 
inhibits the toilowing isozymes that are known to be :tnvolved in 
the metabolism of the listed drugs: 

IA2 IIC9 IIIA4 

Warfarin Warfarin Alpra 
zolam 

Theophylline 

Propranolol 

~ In vitro data suggest that fluvoxamine is a 
relatively weak inhibitor of the IID6 isozyme! 
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None oi 
affected 

the dtugs Cltudied tor 
the rharmacokinet ics 

drug 
of 

interact. ions 
tluvoxamine.· 

significantly 

However, the metabolism of 
fluvoxam.i.ne has not been fully characteriz~cod and the effects of 
potent inhibitors of IID6, such as quinidine, or of IIIA4, such as 
ketoconazol.,, on fluvoxamine metabolism have not been studied. 

A cliiJicaLly significant tl~voxamine interaction is possible with 
drugs havi11g a narrow the~apeutic ratio such as tertenadi.ne or 
a~;temizole, wartari11, theophylline, ce~tain benzodiazepines, and 
phenytoin. If LUVOX'M 
Tablets are to be administered together with a drug that is 
elimin<>t.ed via oxidative meta!Jolism dnd has a narrow therapeutic 
wir,dow, l'lasma levels and/or pharmacodynamic effects of the lat.ter 
drug should !Je monitored closely, at least until steady-state 
conditions are r'"ached (See WARNINGS). 

CNS Active Drugs 

Monoamine Oxidas~ Inhibito:>:s - See WARNINGS 

Alprazolam - See WARNINGS 

Lorazepam - A study of multiple doses of fluvoxa.mine m3leate (50 mg 
bid) in healthy male volunteers (N'"'l2) and a single dose o: 
lorazepam (4 mg single dose) indicated no significant 
pharmacokinetic interaction. On average, both lorazepam alone and 
lorazepam wir.h fluvoxamine produced substantial decrements in 
cognitive functioning; however. the co-admini>>t:t·at ion ot 
fluvoxamine <md lorazepar•J did not produce L.u·gel: il\e.:.ln decr·emeuts 
compartd to lorazepam alone. 

Lithium- As with other serotonerqic drugs, lithiu.rn may enhan-::e the 
serotonergic etiects oi tluvoxamine and, ther·etore, the combination 
should be used with caution. Seizures have been reported with the 
co-administration of fluvoxaminecmAl~ii~.l;~<and lithium. 

Tryptophan - T:r:·yptophan may enhance the serotonergic effects of 
.. fluvox.3.mine, and the combination should, therefore, be used with 
ca~tion. Sev~re vomiting has been reported with the co-
admiuistration of fluvoxamine maleate and tr-yptophan. 

Clozapine - Elevat,~d serum levels of clozapine hav•~ been reported 
in pat i~nt.B t.>ki ns f 1 uvoxamiue Wdl edt'" anu c.: losapin0. Sin .. :t= 
clc·zapine 1:elat.ed t>e:l zures and o~ tllostatic hypotension aJ!pear to be 
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dose related, th~ risk of tl1ese adverse events 
tluvoxamino:? and clozapine are co-adminisc.ered. 
clonely monitored whe!! fh.lVoxamine maleate and 
concu:t:rently. 

may be higher when 
Patients should be 
clozap.ine at"e used 

Alcohol Studies involving singl.e 40 g doses ot ethanol (oral 
adminL;tration tn c_,ne study and intravenous in the other) and 
multiple dosl!lg 1,·ith tluvoxamine maleate {50 mg bid) revealed no 
ettect oi ·~ither drug on the pharmacokinetics or pharmacodynamics 
of the other. 

Tricyclic Antidepressants 'TCAs) - Sisniticantly increased plasma 
TCA levels have been reported with the co-administration of 
iluvo'(amine mal.~ate and amitrlo:::yline, clomiptamine, or 
imipramine. CaL:t.ion is indi<.:'.l.Led 1-:ith the co-administration or. 
LU\'OX'" Tablets and TCAs. 

Cad.lamaz<:epine Elevated carbama~epine level,; and symptor,,:o ot 
toxicit.y have bee11 report<:ed with the co-administration ot 
fluvoxarni:,e maleate and carbamazepi:k. 

Methadone - Signlfi~antly increased methadone (plasma level:dose) 
rat.ios have- been reportc:d \vhen t luvoxamj ne ma:eate was administered 
to patlents receiving maintenance: rnetlndone treatment, with 
symptoms of opioid intoxication in one patient. Opioid withdrawal 
symptoms were repo1ted following tluvoxamine maleate 
discontinuation in another patient. 

Other Drugs 

Theophylline - See \~J\RN lNCS 

Propranolul and Other Beta.-Blockers Co-administration of 
fluvoxamine maleate 100 ms per day and propranolol 160 mg per day 
in no.nnal volunteers resulted iu a r:lean five-fold in<..:.r·ease (.r·anye 
2 to 17) in minimum propranolol pl<wma concentrations. In this 
':lludy, there was a sl iqht pott:nLiaL.ivli of th~ prop.r·<urolol- induced 
reduction in heart rate and r~duction in the exercise diastolic 
pressure. 

One case of bradycardia and hypotension and a second ·case of 
orthostatic hypote~sion have been reported with the co
administration of fluvoxamine and metoprol<Jl. While hypotension is 
infrequently associated with the use ()f met.oprolol <due to a 
prderential effect on cardiac adrenore•.::eptors, high dgses · <tl.so 
inuibit ad1·env1·eceptors in vascular musc.\,l.;I,atu·re:i~qfm~y;:re.j>~lt<i.n, 
hypotensive. x~act.ig.ns as :t'epa.t"teQ.. ·· · · · · · · · · · · 

If prop.r·;wolol 01: l!letoprolol is co-administ.ered wj U4 LUVOX"' 
Tablets, a reduct ion in the ini t: ial beta -blocker dO''E' and more 
caiJ.t i0us dos~ tit .r ~:c. Lion l s l:ec:~,.munt:!udeJ. 
requi:t:ed for LUVOX"' Tablets. 
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Co-administration of fluvoxamine maleate 100 mg per day with 
acenolol 100 mg per day (N=6) did not affect the plasma 
concentra ticns of atenolol. Unlike propr <molol and m<:toprolol, 
which undergo hepatic metabolism, atenolol is eliminat.~4 P:t:;;,w~a;,:;-ily 
by renal t!XC ret. ion. 

Warfarin - See WARNINGS 

Digoxin - l'>dministration of tluvoxamin~; maleate 100 mg daily for· 18 
aays (N~Sl did ~ot sigr1ificantly affect the pl1armacokinetics of a 
1.25 mg L;ingle i ttravenous dose of digoxin. 

Di l t iazem Ilradycat·dia has been r·eported wi tJ, the co-
administ1:ation of fluvoxamine maleate and diltiazem. 

Etiects of Smok.ing on Fluvoxamine Metabolism 

Smoke1s had a 25% increase 111 the metabolism of fluvoxamine 
compared to nonsraokers. 

Electt·oconvldsive Tl<erapy (ECT) 

There at·e no cl:i nical studies establishinq the l.Jeuefits or· risks of 
combined use of. ECT and tluvcxamine maleate. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

Carcinogenesis 

Th•,·t·c i:> no evick,nce of carcinog,c>nicity, mutagenicity or· impai1·ment. 
of tertility with tluvoxamine maleate. 

There was no evidence of ca1·cinogenicity in :r:ats treated orally 
with tluvoxarr.ine rna:~eate for 30 months or hamsters treated orally 
with fluvoxarnine maleate for 20 (females) or 26 (males) months. 
The daily doses ir1 the high dose groups in these studies were 
increased over the ::::ourse of the study from a minimum of ~60 mg/kg 
to a maximum of 240 mg/k.g in rats, and from a minimum of 135 mg/kg 
to a maximum of 240 mg/kg in hamsters. The maximum dose of 240 
mg/k~ is approximately 6 times the maximum human daily dose on a 
mg/m ba:3is. 

Mutagenesis 

1\o evidence or mutagenic voteutial was observed in a mouse 
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mi.c~·onucleus test, an ;,n__vitn chromosome aberration test., or the 
Ames microbial mutagen test with or witllOUI metabolic activation. 

Imt.?.:,?,irment: of Fert i 1 i Ly 

Ir1 fertility studies ot male and female rats, up :.o 80 mg/kg/day 
ot·aLly of tluvoxamir~e maleate

2 
(approximat,ely 2 times the mc1··i:num 

human da1ly dose on a mg/m l:Jat31S) hau no ettect O!l mdting 
pertormance, duration of gestation, or pregnancy rate. 

Pregnc..ncy 

Teratogenic Effec·ts - PreOJ..@.ili;''" Category C 

In teratolo<::.fY studies in rats and ral:Jbits, daily ,n:al doses o± 
fluvoxamine maleate ot u~ to 80 ar1d 40 mg/kg, respectivel¥ 
(approximately 2 times the: maximum human daily dose on a mg/m 
basis) caused no fetal malformations. However, in other 
reproduction studies in which pregnant rats were dosed through 
weaning there was [1) an increase in pup mortality at birtlt (seen 
at 80 rng/kg and above but not at 20 mg/kg), and (2) decreases in 
postnatal pup ~;eisJhts (seen at 160 out not aL 80 mg/kg) and 
survival (seen at all doses; lowest dose tested = 5 mg/kg). (Doses 
of 5, 20, 80, and 160 mg/kg are approximate!¥ 0.1, 0.5. 2, and 4 
times the maximum human daily dos"" on a mg/m basi~c;). While the 
results of a cross-fostering study implied that at leRst some ot 
these results likely occu.n·ed secowiarily to mat•'rnal toxicity, th•." 
role of a direct drug effect ora the fetuses or pups could not be 
ruled out. There are no adequate and ~ell-conttolled studies in 
pregnant women. Fluvoxami.ne maleatP- should be used during 
pregnuncy only if the potential benefit justifies the potential 
risk to the fetus. 

Labor and Delivery 

The effect of fluvoxamine on labor and delivery H1 humans ~s 

unknown. 

Nursing Mothers 

As for many other drugs, fluvoxami'le is secreted in human breast 
milk. The decision of whethe~- t.<' discontinue nursing or- to 
di~continue the drug should take into account the potential for 
serious adverse effects from exposure t.o fluvoxamine in the nursing 
infant as well as the ootential benefits of LUVOX'" Tablets therapy 
to the mother. 

Pediatric Use 

Safety and effectivtoness of LlTVOX'" Tablets in individuals below 18 
years ot age have not Leen e:JtaL>l it;hed. 
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Geriatric Use 

App~oximately 230 patients participating in controlled 
prema~"keting studies wit:h LUVOX'" Tablets wer<" 65 years of age or 
ove~. No overall difte~ences in safety were observed between these 
pa~ients and younger patientu. Other reported cli11ical expe1·ience 
l1as not identiti._od ditterencces in r·esponse l.Jetween the elderly and 
younger patient.s. ~lowevex-, the clearance of fluvoxamine is 
decreased by about SO% in elderly compared to younger patients (see 
Pharmacokinetics unde1· CLINICAL PHARMACOI..OGY) , and greater 
se~sitivity of some older individuals also cannot be ruled out. 
Consequently, LUVOX'" Tablets should be slowly titrated during 
initiation of therapy. 

ADVERSE REACTIONS 

Associated with Discontinuation of TrE-atment 

Of the 1087 OCD and depressed patients treated with fluvoxamlne 
maleate in controlled clinical tx-lals conducted in North America, 
22%- discontinued treatment due to an adverse Pvent. "'he most 
common events (;,1%) associated with d1scontinuation and considered 
to be drug related (i.e., those events associated with dropout at 
a rate at least twice that of placebo) included: 

ISlE SPECIFIC TABLE REVISIONS FROM APPROVABLEAND APPROVAL LEHERS; P.DAiiiO. CSO} 

TABLE 2 
ADVERSE EVENl S ASSOCIATED WITH DISCONTINUA liON 
OF THEA lMENT lN OCD AND DEPRESSION POPULA liONS 

BODY SYS1EMi 
AOVEIISE <:VENT 

Body as a Whole Fluvoxamine 

BODY .4S A WHOLE 

Ht!sd~chu 

Astheo1a--

Abdominal Pain 

OIGE-STIVE 

Nausea 

Dizmhea 

Vomiw>g 

Anorexia 

Dyspq1sia 

NERVOUS SYSTEM 

PERCENTAGE OF 
FLUVOXAMINE 
PATIENTS 

Placebo 

3% 

2%-

t% 

9'10 

1% 

2% 

1% 

1 '}\) 

PERCENTAGE OF 
PLA:;EBO I'A TIENTS 

1% 

<l%:.1 

0 

).% 

<1% 

<l% 

<J% 

<1% 

OCD fluvoxamine Page 61 of 708



!llSOfri\\ia 4% 1% 

Sornnolenca 4% <1% 

Nerv;:,JlJ~11t:l.6S 2% <:1% 

Agit;ttion 2% <·1% 

D11Z1ness 2% <1% 

AIIX.iPty 1% <1% 

Dty Mouth lYin <1% 

Incidence in Controlled Trials 

Commor1ly Observgd Adverse Events ~n Controlled Clir1ical Trials: 

LUVOX'" Tablets have been studi~c'd in contl:'olled triah; of OCD 
(n~320) and depression (n=l350). In general, adverse event rates 
were similar in the two data sees. The most commonly observed 
adverse events associated with the U'cJe of LUVOX'" Tabl~ts and likely 
to be drug-related (irlcidence of 5% or greater and at least twice 
that for placebo) derived from Table 3 below were: somnolen~.~.. 
insomnia, nervousness, tremor, nausea, dyspepsia, anorexia,_ 
vomiting, abnormal ejaculation, asthenia, and s.weating. In a 
pool of two studies involving only patien\~s with OCD, the follo;,;ing 
additional events were idel!tified using the atove rule: drv mouth. 
decreased libido, urinary frequency, anorgasmia, rhinitis, and 
tW,fit'K Qerv~,J;~iqn. 

Adve1:·se Events Occ\.lrring at an Incidence of 1%: 

Table 3 that follows enumerates adverse events that 
occurred at a frequency of l 9o or more, and were more frequent than 
in the placebo group, among patients treated with LUVOX'" Tablets 
in two short-term placebo controlled OCD trials (10 week) and 
Q.epression trials (6 week) in which paticmts were dosed in a range 
of generally 100 to 300 mg/de1y. This taLle shows the pel:T<211tage of 
patients in each group who had at least one occurrence of an ~=vent 
at some Lime during their treatmerlt. Reported adverse events were 
classified using a standal-d COSTART-Lat>ed Dictionary Lerminology. 

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 
may differ from those that prevailed in the clinical trials. 
Similarly, the cited frequencies can~ot be compared with figures 
obtained from other clinical investigations involving different 
treatments, uses, and investigators. The cited figures, however, 
do provide the prescribing physician with some basis for estimating 
the relat i.ve conttil.Jut ion ot dn.!CJ and non-druc; tacton; tu the 8ide-· 
effect incidence rate i11 the populatiorl studied. 
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[SEE APPROVAL AND APPROVABLE LETTERS FOR SPECIFIC TABLE REVISIONS; 
P.DAVID, CSO] 

TABLE 3 
TR!;ATMENT·EMERGENT ADVERSE EVENT INCIDENCE RATES BY BOllY 

sn> TEM.IN O~OAN.O Ol;qRES§IPt.! POP!.JLJ\TI.ONSCOM1i!IJIIED1 

BODY AS WI{Q!.,!; 

Astheniu 

Flu Synd1ome 

Chill:.; 

CARDIOVASCULAR 

f•IPotatlons 

DIGESTIVE SYSTEM 

Nausl!a 

Diarrhea 

Constipatin11 

Dyspepsia. 

vou')i;ol)~ 

&<l!-H!lll(;!l-

'fq~~~9fd\W 

PV*®~~ 

Reportmg Event 

f'LUVOXAMI.N€ PLACE;!lQ 
N'" f?~ 

!192 

22 

14 

2 

3 

11 

1C 

10. 

2.0 

6 

2 

10 

14 
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ADV€fl&E EVENT 

Somnolttnca 

Insomnia-

Dry Mwth 

Nt.- •ousness 

Di~~ine~ 

fromor 

Anl\i&!V 

V!J$o<lilata~on' 

Hyportorh.a 

Agitation 

L•b1do Decruased 

Depression 

C.:NS Stimu!atiQil 

ftE$PIRA TORYSYSH.M 

IJPAAr•~AAP"'!WrVIQ!I)l;tioll 

Dyspnea 

Yawn 

SKIN 

Percentage tlf Patients 
Ropu1 ling Event 

FLUVOXAMINE 
l't ... 

892 

22 

21 

14 

12. 

11· 

f; 

~ 

3 

2 

2 

29 

~; 

2 

2 

PLACEE)O 
N" '1781 

; SYSTE~J 

1).+4 

1.0-+0 

lO<i 

!N 

68 

1 

3 

l 

l 

1 

0 
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ADV~RSE EVENT 

sweating 

Taste Pcrvcrs~o~"'-

Amblyopia' 

UROGENITAL 

lr.-.potenca' 

Unn.:.uy Hetunlivn 

~Percentage ol Pattents 
Heportrng Event 

FLUVOXAMINE 
N,. 

SP~CIAL SENSES 

7 

3 

3 

2· 

2 

PlACEfiQ 

N"7J~ 

1· 

2-

1 

0 

c 

Eve.,ts tor wh•ch fluvo.an>me maloatQ inc,dence was equal to"' less tl\nn plat:ubo ale nolll~te.ttnt~Jl!lal)le,ilbov~. 
tM m;:klue th& .tollowin~; ab<Jomi'la! pam, abr«JIIt)al <Jrl!ams, 8illlet.te oncreased. 

migraine. J~~v~ia, 

pain 

pl.lrc~ttwsia, ·~hilTVJtgitts., pos.twal hyVQt1msion. pturitus.,

t<CUltt~,. 
~ 

~.{.' 
':./:,:-'Includes "toothache, • 10 tooth extrutotio_!l-~nd 

Mustlv .f~Qiing. ~9fm. nut "'· llu$llod. 
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Mo!il!y ''tJiwre\..1 '<'IS!Un," 

r..1o2>tly "de!.-,vect ('j<!Cu\.:lt\01;," 

lncidtmce based on nwnbttr of mcti~ IJ<>Huntt:. 

h_dy~~-se_]:vent.JL_in_QCD !'let_cebq __ c;;:9n~J;:s>J1ed __ ~t\ldie.§ Which ar.e M_(!~kedly 
);l_:Lfferer.1t (de:O:ined as at l.,ast __ a twq_::._fq_ld di_fference in raf.:e) ig. 
Ra_t;~ ____ !_~oll) __ ~h-~ .. P_9od,ed Eve:J.t Rates in OCD and Depression Placebo 
Controlled Studies 

Tbt: e\'t.~lit.S in OCD ;:.;tudie!::' \ ... ·i t..h a t\o.'O ·fold dc2crt~nse in 1:a tt~ compa.r·ed 
to ev~nt rates in OCD and d~pr!ssion studies were dyGphagia and 
amblyopia (mostly blurT•'!d vision) . Additionally, there was an 
approximate 25% d~crease in nausea. 

The events in OCD studies wir-h a two-told inc:rcase in rate compa:ced 
to evdlt .r·ates in OCD and d"'pressiou studies were: asthenia, 
abnormal ~jaculation (mostly d~layed ejaculation), a:1xiety, 
intection, rhinitis, a;1orgasmla (in males) , depression, libid0 
decreased, pharyngitis, ag1tation, impotence, myoclonus/twitch, 
lhinst, weight loss, leg c"t·arnps, myalgia, and urinary relt'nlioll. 
These events are listed in order ot decreasing rates in the OCD 
tt·.ials. 

Comparisons ot iluvoxamine maleat<; and placel.Jo group0 in s•:paratt' 
pools of: shorl-t,~rm OCD and dept·e,,sion trials on (l) median clunge 
from ba~;elinc:; on va1·ious vital sign.s varial.Jlt.~S and on (:.::) incid~u.ce 

ot paLi•onts m<~eting -=:ri teria tor pot.e'ut ially important changes tr:orn 
baselir:e on var1ous vital :;igns Vi"lrialJlc:>c; 1·evealed no impot·tant 
d.i r: icl·\,;n"-:t __ ~s bt~L\ .... t_>'!l t 1 uvuxc.lLLillt"• maleztt~ dlld plact_~lJo. 

Curnp~_ll·i:::~un~J of :1uvnxamiue rnalt:•at_t_: d!lC.i pld·.:t_~bo groups in St31JdL'ctLe 
pools ot "hort-·Uorm OCD and depression tri«ls on (J) median change 
t1·om b;l3t..~lilit-· nl\ \'~~t·L(~u~; ~-;t~l·um c~lt·miutl·y,h,_'m,-tl_olo~:n:, and UL-.iu.:Jly~-;LE:.: 

VdL'ialJlt:~s c1nd on (~) incidt_~nce ut ~)dlit-.nC~3 meetill:j cr·iteria tot· 
pott,ntL<lly i.mpottant change'S i1om baseline on vari.ouc~ serum 
chcmi~;c.t·y, hcmatolc~J'/, etnd ur ind.ly:::;i~ \·ar-iab1es reVt::!al~::d no 
imjJOlLant ditf:t~l·,=nces l.J~tween tluvoxamille mal<~ate and placebo. 

]:':CG Chanqes 
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Cor.1pa1·isons ..>f tluvoxannne malr~ate and 1Jlac<"bo groups in selJarate 
pools ot sh..>rt-Lenn I)CD C\nd depr":'ssio:. trials on (1) mean change 
from l>aseline on va:.:ious ECG variables and on (2) incidence of 
patients meeting crite1:ia for potentially important changes from 
baseline on vat·ious ECG vclriab1c.s revPe~led no important differences 
bt•tween tluvnxami>1e maleate an,, placebo. 

Other Events Observed During the Premarketing Evaluation of LUVOX'" 
Tablets 

During v~·emarketing clinical tl·ials conducted in Nor·tb America and 
Eur·ope, multiple do8es oi: fluvoxamine maleate we1·e administered for 
a combined total of 2737 oaLient exposures in patitmts suffering 
OCD o .. Major Depressive Disor·der. · 

Urt:owc.rd eveut3 associated 
with this exposure were recorded by clinical investi<,J&tors using 
descriptive terminology ot their own choosing. Consequently, it is 
not possible to provide e1 meaningful estimate of the proportion of 
individuals experiencing advet·se events without ti1·st grouping 
simila1· types of unt:OY.'iHd events into a I imited (i.e., reduced) 
number oi: standa1·d e\·enc catego1·ies. 

In the tabulations \vhich f:ollow, a standard COSTAR'l'-be~sed 
Dictionary terminology has been used to classify report.ed advei:Be 
events. If the COSTART te1·m for an event was so general as to be 
uninformative, it was replaced wit}a a more informative term. The 
frequencies presented, tnerefore, represent. the proportion of the 
2737 patient exposures to multiple doses of flu•Joxamine maleatE~ who 
experienced an event of the type cited on at least one occasion 
while receiving fluvoxamine malea.t.:. All repor·tf;!d events are 
included in the list below, with the following exceptions: 1) those 
events already listed in Table 3, which tabulat.es incidence rates 
of comm0n adverse experience::; in placebo controlled OCD anC:: 
dep:~:e£Jsion clinical trials, are excluded; 2) those events for which 
a drug cause was considered t·emote {i.e., neoplasia, 
gast.rointusti.nal car·cinoma, her·pes simplex, herpes zoster', 
application site reactiun, and unintended pr·egnancy) are omitted; 
and 3) events which we~·e reported in only one patient and juc.ged t.o 
not. be potenti.:1lly serious are not included. It is import t to 
emphasize that, although the events reported d;i.d occur a -·ing 
treatment with fluvoxamine maleate, a causa]. :r~J.at.:J.on§.P,,i.p -co 
fluvoxamine maleate has not been established, ·· · · 

2-1-
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Events are further classified within body systP~, categories and 
enumerated in order of decreasing frequency using the following 
definitions: frequent adverse events are defined as those 
occurring on one or more occasions in at least 1/100 patients; 
infrequent adverse events are those occurring between 1/100 to at 
least 1/1,000 patients; rare adverse events are those occurring in 
less than 1/1,000 patients. 

Body as a Whole;. Frequent: 

accidental 

neck pain, neck l-igidi ty, ovel-dose, 
suicide attempt; Rare: 
d~ath. 

photosensitivity reaction, 
cy:.; t. P<!bY~G p.g,;q,;; 1.?\\49-~P. 

Card i ova s cu l a r sy st~1ni .>F:.Jr;..)-e;;, .. ::;;l8...!;ul!e"-lnc!.t\:. .. ~,;.= .. ;_.· ----------

hypertension, hypotension, syncope, 

tachycardia; 
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bradyca~dia, cardiomyopathy, 
extremitieu, conduction delay, 

ca1·diovascular 

heart failure, myocardial infarction, 

disease, 

pallor, pulse irregular, ST 3egment ch .. mges; B,:a'?'r,_-_,e'-':"----
AV block, 

cold 

cerebrovascular accident, coronary artery disease, embolus, 
pericarditis, phlebitis, pulmonary inta1-·ction, supr-aventricular 
extrasystole:;;-

Digestive System: FregtJent: elevated liver t.ransamina.'h~S; 
Infrequent: colitis, 

eru~tat1on, esophagitis, gastritis, 

gastroentel·itis . - . . 

gastrointestinal hemorrhage, gastrointestinal ulcer, gin9ivitis, 
glossitis, hemorrhoids, melena, 

rectal hemon:hage, stomatitis; Ra.re: biliary pain, 

ch•)lccystitis, cholelithiasis, ft:cal incont.iue,nce, 
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hemat~mesis, intestinal obstruction, jaundice. 

Endocrine System: Infrequ~nt: hypothyro1dlsm; Rar~: goiter. 

li.ill!l?U;, i c and 
lt:ukocytosis, 

Lyrnnh Systems: 
lymphadenopathy, 

Infrec.uent;;: anemia, ecchymosis, 
t:hrombocy~openia; Rare : 

leukopenia, purpura. 

Mt"tabolic e~nd Nutrit.io11al ~stfillill,: Fn;quent: c~dema, weight gain, 
weight loss; Infrequent;_ dehydration, hypercholeste:tolemia; Rare: 

diabetes 
-

hyperl ipiderr.ia, mellitus, hyperglycemia, 
hypoglycemid, hypokalemia, lactate dehydrogenase jncreased. 

Musculoskeletal System: Infrequent: arthralgia,· 

-

bursitis, generalized muscle spasm, 

myasthenia, tendinous contracture, tenosynovitis; Rare: arthrosis, 

myopathy, pathological f.r·actun:!. 

Nervous System: Frt-'aucnt: amnesia, 

apathy, 

hyperkinesia, hypokin~sia, 

manic react ion, myoclonus,· Pf?YC,llqt,ic reaction; 
f\99~~pb,qbia, akathisia. · 

ataxia, 

CNS depresr>ion, convul(?ion, · deli:rl urn, 
delusions, 

d~personali:.:attun, drug dependence~, 

lntrequent: 

dyst.onia, 
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emotiona: lability, euphoria, 
unsteady, hallucinations, 

hemiplegia, 

extrapyramidal syndrome, 

hoHtility, hyp~raormia, hypochondriasis, hypotonia, 

hysteria, in..::Jor·dination 

gait 

increased salivation, libido increased, neuralgia, paralysis, 
paranoid reactio.1, phobia, psychoBis, slct"P disor·der, 

stup•Jr, twitching, vertigo; Rare: akinesia, 
coma, fjbril!ations, mut1sm, obsessions, reflexes 
dc:!crease~,.i. slt,:-red speech, tardive dyskillesia, torticollis, 
trismus, withdrawal syndrome. 

RespirZ~tory System: Frequent: cough increased, sinusitis; 
1r:freguent_; 

asthma, bronchitis,· 

epistaxis, h•.;<irseness, hyperventilation; H.are: apnea,. congestion 
of upper airway, hemoptysis, hiccups, laryngismus, obstructive 
pulmonar·y diaease, 

pneumonia. 

Skin: 1nf.~guent.: acn.:, 

alopecia, dry skin, eczema, 
extoliative dermatitis, 

selJo:tThea, skin discoloration, furuncu los i ,3, 
urt:icar·ia. 
Sreci,a 1 Se_n§'<:s: Infn;.quent: accomc::.dation abnormal,· 

COicjunctivit.is, dc"atness, diplopia, 

dry eyes, ear pain, 

eye pairo, mydriasis, otitis media, pa):osmia, photophobia, 
t<.ste loss, vis\laLfield r.iefect; Rar~ corneal ulcer, 

l;'etitlal detachment. 

OCD fluvoxamine Page 71 of 708



!Jreast p~in, G}'stitis, delayed menstruation,' dysuria, female 
lactation, hematuria, 

menopause, menc':.·.r:hagia,' 1 
metror.d;ag ~a, noctur i<:<, 

syn.d:rcme, ~ ul:.·ina.t-;' incoiitinence, 
t~act inrecti<cll, urinary urgency, 

urinacio:1 impaired, vag~na.L hetnoJ::rna~Je, 
Hare: kidney calculus, hematosperrnia, oliguria. 

1 
Based on the number of 

2 Based on the number 
females. 
or males. 

Non-US Postmarketing Reports 

pr·emenstrual 
u1.inary 

• . • I 
vaguut~~>i 

Voluntar·y reports of adverse events in patients taking LUVOX'" 
Tablets that have beer1 rece1ved sir1ce market introduction and are 
of u:rknown causal relationship to LUVOX'" TaLlets 1se include: toxic 
epidermal necrolysis, Stevens-Johnson syndrome, Henoch-Schoenlein 
purpura, bullous er·upt ion, priapism, agl:anuloqitosrs, neuropathy, 
aplastic anemia, ar;aphylact ic reaction, hyponatremia, acute renal 
failure, and severe akinesia wit.h fever when tluvcxamine was<co~ 
ad:ninistered with antipsychotic medic:;~.t:ion. 

DRUG ABUSE AND DEPENDENCE 

Controlled Substance Class 

LUVOX Tablets ar·e not controlled substances. 

Physical and ~sychological Dependence 

The potenti~l for abuse, tolerance and physical dependence with 
fluvoxamir.e maleate has been st.udied in a nonhuman primate model. 
No evidence of d~pendency phenomena was found. The discontinuation 
effects of LUVOX'" Tablets wer·e not systematically evaluated in 
controlled clinical tr·ials. LUVOX'" Tablets were not systematically 
studied ir1 clinical trials for potential for abuse, but there was 
no indication of drug-seeking behavio1.· in clinical trials. It 
should be noted, l10wever·, that patients at 1.·isk for drug dependency 
\'r're systemC<ticdlly c•xcludr'd tr,•m irtVt>sLi•":Jr1tiCJnill studt•'S ut 
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fluvoxamine 1.101leate. Generally, rt is not possible to predict on 
the basis of preclinical or premarketing clinical experience the 
extent to ~hich a CNS active drug will be misused, diverted, and/or 
abused once marketed. CGnsequently, physicians should carefully 
evaluate patients for a rlistory of drug abuse and fol.low such 
patients closely, observing them for signs of fluvoxamine maleate 
misuse or a bus·= (i.e.· 

development of tolerance, incrementation of 
dose, drug- seekrng bet1a vio:t"l . 

OVERDOSAGE 

Human Experience 

Worldwide expo.s~n, c: .. fl:....voxamine maleate includes over 37, 000 
patients treated in c.:·:,ic::ll trials and an estimated exposure of 
•l,'iOO,OOO patients treated du:::·ili':J foreign marketing experience 
(circa 1992). ut the 354 cases of acl:!.herate or· accidental 
overdose involving f luvoxarnine maleate repOLL di f:::·om this 
populatior~. there we1.·e 19 deaths. Of the 19 deat:1s, 2 we:::·e in 
patients taking fluvoxamine maleate alone and the rem~ining 17 wer~ 
in patients taking fluvoxamine maleate along •;ith otLer d1.·uss. ln 
the remaining 335 patients, 309 had complete recovery after gastric 
lavage or symptomatic treatment. One patient had persistent 
mydriasis after the event, :tnd a secona pi'ltient 11ad a bowel 
infurct ion requiring a hemicolectomy. In t.he remau,iZlg 24 patients 
the outcome was unknown. The highest. reported cve:c·close of 
fluvoxamine maleate involved a non-lethal. ingestion ct 10,000 mg 
(equivalent ot 1-3 months' dosage) . The patj.ent fully recovered 
with l!o sequelae. 

Commonly obr;erved adverse events associated with fluvoxamine 
maleatP overdose included drowsir1ess, vomiting, diarrhea, and 
dizziness. Other notable Gigns and symptoms seen with fluvo~<a;'ilille 
m:deate over·dose (single or· mixed drugs) included cc..ma, 
tachycardia, bradycardia, hypotension, ECG abnormalities, liver 
funct.ion abnormalities, convulsions, and symptoms such as 
aspiration pneumonitis, respiratory difficulties or hypokalemia 
that may occur secondary to loss of consciousness or vomiting. 

Management of Overdose 

1. An unobstructed airway should be established with 
maintenance of respiration as required. Vital signs 
and ECG sboulri lJe monitored. 
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~- Administration of activated charcoal rna~· be as 
effective as emesis or lavage and should be 
considered in treating overdose. Since absorp:::ion 
\,·ith overdose may be delayc'd, meaDures to minimize 
absorption may be necessJry tor up to 24 hours post
ingestion. 

3. Maintain close obser\ ~ion as clinically indicated. 

4. The1e are no specific antidotes for LUVOX'" Tablet[< 

5. l11 managing overdosage, consider the possibility of 
The multiple drug involve:nent. 

consider contacting a poison 
additiunal information on the 

physician should 

over·dosage. 

contr·ol center 
treatment of 

6. Dialysis is r1ot believed to be beneficial. 

DOSAGE ~~ ADMINISTkAT: ~ 

for 
any 

The recommended starting dose for LUVOX'" Tablets J.s 50 mg, 
administe1·ed as a single daily ,jose at l·edtime. In the' co!'trolled 
clinical trials establishing the efte·~t.iveness of LUVOX"' Tablets in 
OCD, patients were titr·ated withi~r a dose 1·ange of :t.oo to .300 
mg/dil.y Consequer;tly, the dose should be increased in ~u mg 
increments ever·y 4 to 7 days, as tolerated, until maximum 
t!:erapet.:tic benefit is achi•.•ved, net· to excet"d 300 n;g f""r dLJ.y. It 
i.e; advic<able that a total d<iily dose ot more tlnn 100 mg should be 
given in two divided doses. If the doses are nJt equal, the larger 
dose should be given at bedt1me. 

Dosage for Elderly or Hepatically Impaired Patients 

Elder·ly yatients and tho.:;e \vith h<=patic :.mpairment have been 
observed to have a dec1·easeo. clearance ot tluvoxamine maleate. 
Consequently, it may be app1·opriate to modify the initial do:.;e and 
the subsequent dose titl·ation tor· thc:se patient groups. 

Maintenance/Continuation Extended Treatment 

·Although the efficacy of LUVOX'" Tablets beyo;1d 10 weeks of dosing 
for OCD has not been documented in controlled trials, OCD is a 
chronic condition, and it is t·ec-,sonable to consider· continuat.i..on 
tor c. responding patient. Dosage adjustmer.ts shou.ld be made to 
maintain the patient on the loWE!Sl effective dosage, and patients 
should be peri0dically reassessed to determine the need for 
conti.nut:>d treatn~ent. 
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HOW SUPPLIED 

Tablets 50 mg: yellcl\>, elliptical, fil:n-coated (de).:)ossed "Sqlvay" 
and "4205" on one side and scor.::d on the other) 

TalJlet:s 'iO mg - yellow, elliptical, film-coated (debossed 
"Solvay" 

e.nd "4205" on one side and scored on the 
Bottles of 100 
Bottles of 1000 . 
Unit dose pack of 100 

other) 
NDC C032-4~05-01 
NDC 0032-4205-10 
NDC 0032-4205-11 

Tablets 100 mg:---scored, lJeigtc', 
(debossed "Solvay" and "'<1210" on cL• 

e1liic•tical, film-coated 
on. th~ . ot;h,~~} 

Bot.tles of 100 
Bottles of 1000 
Unit dose pack of 100 

· ·' ~ \nd sco:t.·ed 

NDC 
NDC 
NL.:: 

J032-4210-0l 
0032-4210-10 
0032-4210-11 

I ,)\'OX'" TaLlets should h> ptotected !:rom higll lmmidrty and stated at controlled 
room tempet·>tur.e, 15°-30° c (59° ·8ti° F). 

Dispense in tight coutain~:t-s. 

Caution: Fedt:!t-al L.l\oo' p:t:ohil.Jit.s jist-n-•nsi!.g ~ithout pr-=.sct·ip~.:ion. 
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REVIEW AND EVALUATION OF CLINICAL DATA 

Application Information 

NDA #: 

Sponsor: 

Clock Date: 

Drug Name 

Generic Name: 

Proposed Trade Name: 

Drug Categorization 

Pharmacological 
Category: 

Proposed Indication: 

NDA Classification· 

Dosage Forms, 
Strengths, and 
Route of 
Administr<ttion: 

Reviewer Information 

Clinical Rev1ewer: 

Review Completion 
Date: 

20,243 

Solvay Pharmaceuticals 

December 30, 1991 

Fluvoxamine Maleate 

LUVOX 

Selective Serotonin Reuptake 
Inhibitor 

Obsessive Compulsive Disorder 

lS 

25mg, 50mg, lOOmg, and 150mg 
film-coated t~blets. 

Gregory M. Dubitsky, M.D. 

october 22, 1993 
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1.0 Material Reviewed 

1.1 NDA Material 

The following item,; \>"ere e;(amined in the procec;s of preparing this 
rev1ew. 

I 

l L NDA VOLUME(S) SUBMI;SSIO•< DATE MATERIAL ---- -

I 
1. 2:; December ') ' l 9 9 1] !_!urn()_ n pharmacokinetics I -~ ' 

1. 4 0 December ~ ' 1991 Summary and draft L~, 

I labeling. 

1. 41 December ~. 1991 Backgroand, special -~ ' 
interest studies 

1.42 December 24, 1991 Clinical pharmacology 
studies 

1.49 December ? ' -~. 1991 St:ud;r reE'ort ( 5529) 

1. 49-1.52 December .., ' _ .. , 1991 Appendices to study 
report (5529) (Reference 
only) 

1. 52 December 24, 1991 Study repot-t (5534) 

1.52-J..56 I December 24, 1991 Appendices to study 
report (5534) (Reference 
only) 

1. 62 December 24, .:.991 Table of studies and 
Integrated Summary of 
Efficacy. ----

1.63-1.65 December 24' 1991 Integrate:l Safety 
Summar::{ (Struta I) -

1.66-1.85 December 24, 1991 Strata I ISS Appendices 
(Reference only) 

1.86-1.87 December 24, 1991 Integrated Safety 
Summary (Strata II) 

l. 88-l. 9 5 December 24, 1993 strata II ISS Appendices 
(Reference onl_y) 

1.97-1.'!9 December 24, 1991 lntegrated Safety 
Summary (Strata III) 

111.100-1.123 December 24, 1993 Strata III ISS 
Appendices (Reference 
only) 

Page 1 NDA 20,243 
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[Yo A VOLUME(S) L SUBMISSION DATE [ MATERIAL I - - -- - --- -- - ·-

1.124 Dece;;tber 2 4 1 1991 Integrated Safety 
Summary (Strata IV) I 

"Acute Fluvoxamine 
Po is~.,_. ding Reeort_" 

I 1.125-1.128 Dec~.?:"Jber -.. 1991 Strata IV Patient .;. '-1 I 

Profiles (Reference 
only) 

.. .. .... ("'\ 

Dccc::~bcr ~ ·' 1991 Ov£!rdose s. Drug AbUSP I .l..J..£.:1 .......... 

I Information, Benefit to 
Risk Statement 

I 1.130-1.141 Decembel:" 2 4 1 1991 Master Bibliography 
(predominantly 

I summaries) 
-

1.307 ·'ece::-~ber 2 4 I 1991 Index to NSR's & CRF's 
( ll.eference only) 

1.308-1.324 Oect2mbcl- ? • 
- .. I 1991 NSH's (Deaths, serious 

AE' S 1 & dropouts) 
(Heference only) 

I 
1.325-1.423 December 2 4 1 1991 CRF's (Deaths & ser~ous 

iE Is) (Reference only) 

- January 151 1993 Suicidality 
meta-analysis 

- February 12-t 1993 Updated COS TART 
Dictionary & revised AE 
tables 

- February 231 1993 E..~rata III Safety Update 
(to JulJ>: 1992) 

- April 81 199 3 Strata IV Safety Update 
(to July 1992) 

- June 3, 1993 

I 
Heports of 4 new human 
eharm<lCOkinetic studies 
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[ NDA VOLUME(S) I SUBMIS~?ION- DATE~ MATERIAL I 
!~==========~~==============~========~-====-====~! 

April 4, 1992 
May 12, 1992 
May 13, 1992 
July 17, 1992 
October 12, 1992 
October 26, 1992 
October 30, 1992 
January 27, 1993 
January 29, 1993 
February 2, 1993 

I February s, 1993 
Febru..!ry 8, 19~'3 

February 10, 1993 
March 5, 1993 
i\pril 8, 1993 
May 3, 1993 
Nay 4, 1993 
Mi\ y 19 , 19 9 3 
Nay 27, 1992 
July 1, 1993 
July 9, 1993 
July 22, 1993 
July 26, 1993 
Auqust 8, 1991 
.1\uqust 12, 1993 
1\.uqust 19, 1993 

Re~ponses to requests 
for additional safety 
information. 

1

.1\ugust 23, 1993 
August 26, 1993 
september 2, 1993 

_September 9, 199=3==~==========================~ 
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1.2 IND Material 

The division tile tor llJD the sponsor's IND for 
rluvoxclmine, was consulted during the course ot the NDA review. In 
additior', the tollol:inc; r;-,ateri.:ll pertaining t<J IHD was 
reviewed. 

!1 a y 2 .; , l 9 :: 3=---------+-'l~t:.:.J:::D__:.A.:.cn_:.:n:.:.:::u.=a:..:l:__:R:.:.':::]J.:..:CO:..:r:_t=-----------JI 

July 2, 1992 
July 15, 1992 
July 24 1 1992 
August 6, 1992 
August 13, 1')92 
• :gust 21 1 1992 
August ~s. 199:' 
Sept. 17, 1992 
october 2, 1992 
October 22, 1992 
November 6, 1992 
November 20, 1992 
Decemb~r 1, 1992 
December :4, 1992 
December !7, 1992 

:!.993 
19 9] 
1993 

January 1 ':, 
January 22, 
February 4, 
February 22, 1993 
March 2, 1"i9 3 
March 17 1 1993 
March 26, :993 
April 1J 1 1993 
April 19 1 1993 
Hay 5, 19'!3 

"10-Day Repor·ts" at serious 
adverse events. 

Hay 17, 1993 

May 27, 1993 L 
June 22, 1993 
July 2 • .L993 II 
July 2 2, :~--~:=--=-=-=~='===·============-·=:=J 
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2.0 Background 

2.1 Indication 

The only other druq cur·rently upprsvcd uy the FDA for treatment of 
OCD is clor.drJrunlne (,\n<>.tranil) ,•,.;hich was appr·oved in 1990 on tl;e 
basis ot demonstrated moderate eftectiveness in treating obsessio~s 
and compulsior1s in patients with moderate to severe DSM-III OCD in 
controlled clinical trials. lt is claimed that tluvoxamine has a 
side effect )Jrotile W!Jich is superior tn that of clomipramine, most 
notably a low incidence of anticholinergic side effects, no 
clinically signiticant cardiotoxicity and an extremely low seizure 
rate. 

Fluoxetine (Prozac), another selective serotonin 1~euptake inhibitor 
which is approved for depression, has also ueen s.:1own to be helpful 
in treating some patients with OCD in investigational trials and 
was recommended for approval tor this indication by the 
Psychopharmacologic Drugs Ad·:isory Committee in July 1993. 

Other available drugs, such as tric)·clic antidepressants, have not 
demonstrated consistent etticacy in OCU. 

2.2 Related IND's and NDA's 

Other selective serotonin reuptake i n!J i bi. tors cut"t"et,t ly approved in 
the u.s. are summarized below. 

I Trade Name J. Gen_r:t· ic ticwe j Nf?A _11 I Indication ) 
-·-· ·- ·-

Prozac Fluoxetine 18,936 ! oeeression 

Zoloft Sertraline 19,839 DeE.ression 
. ·-

"'paxil Paroxetine :~0,031 Depression 

IND (sponson"d uy Lcl.l>rt~ncc !1. Price, M.D. of Yale 
University) and IND (;;pon,;ot-ed by D<~niel \o/instcad, M.D. of 
Tulane University) are HID's tn addition to the .:>ponsor's IND 

which have been tiled tor the investigational use of 
fluvoxamine in the Utlited States and are currently active. Records 
indicate that 10 other IND's for the investigational use of 
fluvoxamine have been filed over the past several years; these 
appear to have been cancelled or withdrawn or are inactive at this 
time. 

2.3 Administra' ·e History 

Fluvoxamine maleate 
synthesizeu 111 The 

tc; c~ .·;u·;,•l unicyL:lic compound whi.ch was first 
Netherlands tn the early 197(1' s. It was 
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discover8d to selective:; inhibit the rc~~take of serotonin into 
presyttaptic neurons l•ot:h in •:itt-o and :n vivo and, given this 
property, tluvoxa~in~ ~as in;estigateJ with the intention of 
ultimately seeking rnat->·.eting approv.:.l (ol.· tile treatment of 
depression. 

IND was submittej to the fDA on October 15, 1975 for the 
initiation ot trials of rluvoxamine in the treatment of depression. 
Studies commenced and a patent was issued for tluvoxamine maleate 
on April 18, 1978, to expire in 1995. A p-~-ND~ meeting convened 
on May 19, 1983, to discuss required data and the format to be used 
for the NDA submission. 

NDA for the use ct tluvoxamine in depression was submitted 
en December 20, 1983, and included a total ot 71 separate studies 
and 1,172 subjects treated with tiuvoxamine 0ver an 8 year period 
in Europe and North America. After a thorough revie~' of this 
submission, a not-approvable letter was ser1t to the sponsor based 
primarily on tai lure to adequately demonstrate efficacy. Also, 
data ~ontained in tht Phar~acology, Chemistr)·, and Biopharm~~eutics 
sections was considered to be dcticient. On October 3, 1985, the 
sponsor informed the Fo.; ~t its intent to tile an amendment to the 
NDA but an adequate amendn~nt had not been tiled as of October 2~. 
1990, and the NDA was considared to be withdrawn. 

In the meanwhile, the sponsor elected to pursue studies to 
demonstrate the efficacy and safety of fluvoxamine for the 
treatment of obsessivc-conpulsi~e disorder based on the tt1eory that 
CNS serotonergic dysfunction was implicated in the biology of OCD. 
On September 18, 1987, an anwndment to the ot-lginal IND w.Js filed 
for the initiation of studies 5529 and 5534, two adequate and well
controlled studies \vhich, together idth safety data accumulated 
over the previous several years, \>ere intended to provide the basis 
for the eventual approval of fluvoxamine for ocD. 

Given the vast satety databas~ tl1at had been accumulated to that 
time, the ~ponsor Jl~OJlOsod a stratiticatior1 of safety data to pool 
studies ot comparable co~pletcness and reliability. A meeting was 
held on May 21, 1990, to consider the sponsor's proposal. A pre
NDA meeting occurred on May 4, 1991, during which stratification of 
safety studies into 3 le,·els was detailed and presentation formats 
were further delineated. 

NOA #20,2~< 
December 30 
available as 
NDA was made 

J..ut- the use 
1991; the 

of December 
on February 

of t luvoxamine in OCD was received on 
initial submission presented all data 
31, 1990. A determination to file this 
18, 1992. 
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2.4 Directions for Use 

::1e :ollo••ing recommendations an:- pt-o}·oseu by the sponsor: 

::<it:al t.herapy should consi!>t ot •.luvuxamin~ ~Omg q!IS tor 4 d'lys, 
-::-:er. 100r.1g q!IS tor anot!1er .; dayc;. subsequent. doses should be 
-:!trated by 50mg increments, ~ith 3-4 days at each dose level until 
:~:n;::-:um tr:eraoeutic et:ect 1s ilttained. The recommended daily 
d~sa~e range is 100-300:-:g. 1ilblets should be swallowed with water 
a::d "n'ithout chewing. Total daily doses ot gt·eater than lOOmg 
should be taken in two equally divided dos~s. If unequal doses are 
taken, t.he la·:ger dose should be taken at bedtime. Hecommended 
d~ration of therapy tor OCD 1s unclear. It is reasonable to 
consider cont1nued treat~ent tor a responding patient with periodic 
assessment of drug usefulness. 

Since fluvoxamine is extensively metabolized by the liver, this 
being the major rcute of excretion, it will t.e important t<) 

..::onside!: recornmenc!ations tor use in p;:;tient~s with hepatic 
i~pairment. Lik•wise, specitic directions for use in the elderly 
r-3.y be warranted given de :·em•.>nts in hepatic ar.d renal function 
~o.·ith age. 

Particular attention should be paid to drug-drug interactions which 
r.:ay need to be mentioned as contra indications or warnings in 
labeling, such as the contraindicated use of concurrent MAOI 
therapy with other SSRI's. 

Finally, the potential for 
for~ulate any recommendation 
therapy. 

2.5 For~ign Marketing 

hepatotoxicity mllst be ass4:o~ssed to 
tor monitoring liver function during 

Fluvoxamine was first approved !or· marketing in Switzerland in 1983 
and has since beer approved in 40 other foreign countries for the 
'Creatment ot depressive di.son.ler-s; tile cs..:imated worldwide exposure 
as of early 1993 is about ni.llion pillient.s. There have been no 
foreign marketing withdrawals to date. Below are the 36 countries 
~o.here fluvoxamine is marketed (as of May 1993). 
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Alstria 

Bel"gium 

Cc.nada 

Croatia 

Cyprus 

Czechoslo·Jakia 

Denmark 

Finland 

France 

Hungary 

Ireland 

Isruel 

Italy 

Jordan 

Saudi Arabia 

Singapor"e 

Slovenia 

spain 

Sweden 

switzerland 

'I' a iwan 

Thailand 

Turkey 

U A. E. Germany 

Greece 

tivnq Kong 

Luxembourg 

Malta 

Netherlands 

Netherlands Antilles 

Norway 

Pakistan 

Portugal 

United Kinc;dom 

Yuqoslavia 

3.0 Chemistry 

Chemistry data has been revi~wed separately. 
outstanding chemistry concerns relev;u,t to the 
fluvoxamine. 

4.0 Animal Pharwacolo~y 

• 

There are 
clinical use 

no 
of 

The mechanism ot action ot tluvoxamine in obse:"sive-compulsive 
disorder is not s~ecitically known but is felt to be related to its 
selective serotonin reuptake inhibition in CNS neuronal synapses. 
Fluvoxamine binds in a highly selective manner to presynaptic 
receptcrs which mediate serotonin r~uptake. There is no 
significant affinity for histamin~rgic, dopaminergic, alpha or beta 
adrenergic, nr muscarinic receptors. Animal studies have produced 
no data which would preclude its clinical use in man at the maximum 
recommended dose, JOOmgjday, corresponding to approximately 4-
6mgjk.g/day. 

Autonomic signs, to include constipation and mydriasis, were noted 
at a doses of 5-80 mgjkg in dogs. 

The following ren3l abnormalities w~re ob~erv6d in animal studies: 
kidney lymphocytic infiltration in rats exposed to 40-240 mgjkg/day 
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tor 18 months, renal tubular ch~nges in h~n,sters exposed to 9-432 
mg/kgjday for 4 ~eeks, and glo~erular atrophy in dogs treated with 
62.5 mgjkgjday tor 52 ~eeks. 

F 1 ~voxamine ad~inistration to mice (up to 21 weeks) and hamsters 
('.r to :1 weeks) demonstrated an association with hypolipidemia at 
ural doses 2:80 mgjkg/day in r.1ice c· j C:9 mgjkgjday in hamsters; 
there 1-1as accunulation ot l : :ds in the liver of the mice and, only 
at the highest doses (2"30 and 432 mgjkgjday), in the hamsters. 
Fluvoxamine 160-200 ngjkgjday given for 1 year to rats was 
associated with a mild form of phospholipidosis. When dogs were 
exposed for 7 months and one year to 60 mgjkg/day, foamy 
macrophages were observed in the intestinal and mesenteric lymph 
nodes and the spleen: these cells were found to consist mainly of 
phospholipid. Although this possibly indicated a disturbance in 
fat metabolism, the significance of this findi,g for humans is not 
knmm. 

In vitro studies indicate 
elimination of drugs 1-:hich 
liver. 

that fluvoxamine can prolong che 
ace metabolized Ly oxidation in the 

Fluvoxamine was not considered mutagenic in the micronucleus test, 
the chromosome aberration test, or the Ames test with and without 
metabolic activation. 

There are no documented eftects on mutagenic or carcinogenic 
potential. Reproductive studies in rats revealed lower mean values 
for litter size and litter \-'eight with occasional statistical 
significance at doses of 5-SOmg/kgjday. Also, rat offspring 
exposed to the milk of dams treatec with 160mgjkg,'day showed 
decreased survival dUL" ing tt,, early po:;t partum period. 

Fluvoxamine was administered to drug-nai~e monkeys (n=4) for two 
28-day periods to assess for physical dependence liability, using 
diazepam as a control (n=2). Durinq the first period, the dose was 
increased to 67.5 mg;kg PO bid and, during the second period, 90 
mgjkg PO bid. A benz~diazepine antagonist, Ro 15-1788, was qiven 
on days 24 and 59 four hours after the morning dose, producing 
withdrawal symptoms (mild hyperirritability, apprehension) in only 
1 of 4 f luvoxamine monkeys on day 2.4 and moderate to severe 
withdrawal signs in ~he diazepam-treated ar.imals on both days. 
Following drug di.sconti.<uation after the first period, 2 
fluvoxamine animals exhibited piJ.7erection and a~prehension on 
sinqie occasion~ with none of the 3 surviv!ng fluvoxamine animals 
showing any such signs after the second period; mild to severe 
signs were observed after both periods in the diazepam monkeys. 

\ One monkey died of an accidental lung dose during the second 
period. 
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Fluvoxamine was thus 1elt to be devoid of physical dependence 
liability. 

Potential for psychological dependence was ilSsessed in 4 drug-naive 
monkeys in a selt-administ~ation test 2

• After singl~ doses of 1, 
2, and 4 mgjkg, 3 of 4 monkeys showed no e~irl2nce of drug-seeking 
behavior above control levels. A further period of dosing with 
fluvoxami~~·- ·l mg/kg every 3 hours failed t.o initiate lever
pressing. The fourth monkey did demonstrate i.l desire tc; self
administer fluvoxamine after a 4 mgjkg dose. However, when the 
fixed ratio of lever presses to doses was increased from 1 press:1 
dose to 3 presses: 1 dose, lever pressing immediately regressed, 
whic~ was not felt to be typical of drug-seeking behavior. 

2rn this test, 
intragastric cannula 

monkeys c eceived a dose of Fluvoxamine 
in response to lever pressing. 

Page l.O NDA ..:0,243 

by 

OCD fluvoxamine Page 89 of 708



s.o Description of Clinical Data sources 

The clinical safety data for f luvoxamine derives from over 175 
clinical trials and a post-marketing surveillance database 
generated by an estimated 4.5 million patient expos~res since it 
was first introduced in switzerland in 1983. Given the variable 
reliability and completeness of this clinical information in this 
immense database, a decision was made by the sponsor to organize 
the Phase 2-3 data into 4 Strata (I-IV) so that data within each 
Strata is of comparable completeness and reliability: 

Strata I consists of 13 North American controlled 
studies. 

Strata II is comprised of 70 North American unco:1trolled 
and European controlled and uncontrolled studies. 

Strata Ill is composed of 92, generally uncontrolled 
worldwide post-marketing studies. 

Strata IV consists of the worldwide post-marketing 
surveillance database maintained by the sponsor. 

The cutoff date for Phase 1 data was May 1993. The cutoff date for 
Strata I and Strata II data was December 31, 1990; Strata III and 
Strata IV data !tave been updated to July 1, 1992. Additionally, 
serious adverse events, to include qeaths, which have been 
3Ubmitted to the agency as ot July 1993 have been monitored for 
cases which were felt to be clinically significant and possibly 
drug related. 

Also mentioned in this submission is Strata V, a residual category 
which the sponsor has reserved for studies which have produced 
incomplete or unverifidble data, investigatic..,s which had not been 
initiated by the cutoff date for inclusion in the original NDA 
database (December 1990), or individual patient data lvhich was 
incomplete or inadvertently omitted from the original NDA database. 
For these subjects, this submission does include a Narrative 
Summary ReporL (NSR) and a case ReporL Form (CRF) fur each subject 
who died 0uring or after study (5 deaths) and for each subject who 
experienced a serious adverse evenc (29 patients) . 

. The only Strata IV an~ Strata V data addressed in tnis review are 
deaths and serious adverse events. Reascnably accurate population 
sizes for these two Strata are not known. 

1
This data is com~iled in two IND Annual Reports (February 

1992 and May 1993) and, for events reported since the end of the 
pericd covered by the last l"nnual Report (October 1992), as 
separate 10-Day Reports of serious odverse events. 
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-, 

• 

5.1 Primary Development Program 

Strata I, II, and III studies are depicted 1n the Table of Studies 
1n Appendix 5. 1. 

Table 5.1 displays a summary enumeration of participants in the 
various trials of the sponsor's primary development program for 
fluvoxanine. 

I 
TABLE 5.1 

SUI{MARY OF ALL STUDIES 

I::nuiteration by Treatment 
Group 

Nf luv Nplac Not her -
PHASE 1 (CLINICAL PHARMACOLOGY & PHARMACOKINETICS) 

Single Dose 269 79 69 
-

Multiple Dose 382 179 180 

SUBTOTAL 651 258 249 -
PHASES 2-3 (CLINICAL STUDIES) 

Strata I 

Placebo controlled 

Outpatient 

t 
Fixed Dose 226 114 0 

Dose Titration 795 793 4 93 

\ Inpatient 

~ Dose Ticratioo 66 49 65 

BTOTAL cl0H7 956 558 - ... 

strata II 

Placebo Cantrelle' 

_ ~-uteatient 

Dose Titration 177 50 98 

Inpatient -
Dose Titration 115 86 50 

Active Controlled 
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~ 
TABLE 5,1 

SUMMARY OF ALL STUDIES 

Enumeration by Treatment 
Group 

Nf luv No:ac Not her 

outet -
Dose Titration 13 5 0 119 

rneatie;1t 

Fixed Dose 34 0 33 

Dose 
1--

Titration 177 0 176 

Uncontrolled 

outpatient 

Short-Term 6 0 0 

Long-Ter_nt 962 20 24 

Inpatient 278 6 7 

SUBTOTAL * 192 3 428 581 

Strata III 

Placebo Controlled 

outpatient 

Dose Titration 92 58 0 

Active Controlled 

outpatient 

Dose Titration 761 0 508 

I Inpatient 

Dose Titt:ation 218 0 215 

Uncontrolled 

Outpatient 

I Short-Term 32813 0 0 

Long-Term 151 0 0 
I 

~nkncvin 45 0 0 

oatient l50 0 0 
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r. - -

TABLE 5.1 
SUMMARY OF ALL STUDI:t:S 

Enumeration by Trcacment 
Group 

Nfluv Hploc Not:her 

Unknown 357 0 0 I 
SUBTOTAL 34587 58 723 

,I SINGLE DOSE TOTAL 269 79 69 

MULTIPLE DOSE TOTAL 37706 1292 1882 

GRAND 'rOTAL •• 37975 1371 1951 
-

* Patients within each treatment group are unique. 
** Note that the grand total is less than the sum of the Phase 1 
and P~ase 2-3 study totals: this reflects elimination of double 
enumeration for 765 Strata I patients who continued treatment in 
Strata II extension trials and who were counted in tlle enumerations 
for both individual Strata; the grand total equals the number of 
unique patients 111 each treatment group. 

5. 1. 1 Phase 1 

Study Type and Design/Patient Enumeration 

Phase 1 studies within the sponsor's dev~lopment include 14 
miscellaneous clinical pharmacology studies, 28 pharmacokinetic 
studies, and 13 drug interaction studies as of May 1993; these are 
lis~ed and briefly described in Appendix 5.1. Subjects in these 
studies were distributed among treatment groups as follo~s: 
fluvoxamine = 651, placebo= 258, and other active control= 249. 

Demographics 

The demographic profile of Phase 1 study participants is depicted 
in Table 5.1.1.1 below. (Percentages are based on patients with 
available demographic d2ta.) 

Extent of Exposure (DosefDuration) 

Exposure and m2an daily dose data for the Phase 1 study population 
is presented in Table 5 .1.1. 2 below. (Percentages are based on 
patients with available dose and duration data.) 
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these 2 patients were re~o\·e~ irom the analyses, these interactions 
were no longer significant at the a= 0.10 !evel. 

Additionally, a responder analysis was performed using CGI 
improvement item scores to examine the pe~·.::entage of patients 
experiencing a significant response during the study. Responders 
were defined as those subjects rated as "much improved" (score= 2) 
or "very much ir;-,proved" (score= 1) a'-:. each eva 1 ua t ion point. 
Displayed is ttw percent.age of respr..nders over time using the 
observed cases sample and at Week 10 using the LOCF dataset. 

Miscellaneous ·.ssues (Studies 5529 and 5534) 

The Y-BOCS total score was broken down into obsessio~ and 
compulsion subscores and changes in these subscores from baseline 
were examined for the treatment groups from studies 5529 and 5534 
combined (i.e. all fluvoxamine treated patients were pooled and all 
place~o treated pa~ients were pooled) . This data is presented at 
the enr' of Appendix 7.2.1. 

Mean subscores were CO<.lpurab le at busel ine. Nean changes from 
baseline for each subs,:ore over time using the OC dataset and at 
endpoint using the LOCF dataset were likewise similar, suggesting 
that both components of the disorder responded about equally. 
There ls a hint that improvement in obsessions may occur earlier 
than that fer c01npulsions. 

David Hoberman, Ph.D., the Statistical Reviewer for this NDA, 
performed the follmving analysis to enumc,rate the fluvoxamine 
patients by baseline level of illness in terms of outcome level of 
illness for the pooled "observed cases" datasets of the pivotal 
trials (N11 uv= 120, N 10,= 134). The level of illness was defined 
according to the NIM~-OC categories: Normal= 1-3, Subclinical= 4-
6, Clinical= 7-9, Severe= 10-·12, and Very Severe= 13-15. The 
enumerations of fluvoxamine patients are shown in Table 1.2.1.2. 

There was a slight tendency for patients with higher baseline 
levels of ill !ss to improve in greater numbers. Specifically, the 
percentages ot completers in each baseline category who experienced 
improvement by at least one NIMH-OC category by 1-Jeek 10 are: 
subclinical 0%, clinical 51%, severe 63%, and very severe 67%. 
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I TABLE 5.1.1.1 I Demogra}2hic Prc,file for Phase 1 Studies 

Fluvoxamine Placebo 

I 
Active-

( U tot= 651) (N = 2 58) control tot 
(N,n,= 249) 

l<GE 

Mean (yrs) 3 2 0 9 29.9 28.8 

Rang_e (yrs) 
-

I Groups ( % ) 

<40 y:-s 76% 82% 85% 

40-64_y_Ts 14% 17% 14% 

~65 yrs 10% 1% 1% 

SEX (%) 

Female 19% 19% 17% 

Male 81% 81% 7','.!=j MEAN \-lEIGHT 72.8 71.3 
(kg) 

-·- --

r 
TABLE 5.1.1.2 I Number (Percent) of all Volunteers Receiving Fluvoxamine 

According to Mean Daily Dose and Duration 
in Phase l Studies (N ~ 634) * 

Duration ~SOmg SO<mgslO\l lOO<mg.slSO lSO<mg:$200 200<rng,;250 >250mg 
(Days) 

-
l 512 153 43 15 l 3 

2-·1 l 'ji, )8) 77 33 16 50 

8-14 24 68 t, 1 7 0 

15- ':ll 0 21 3 3 1 0 

22-2b 0 17 0 l 0 I 0 

29-39 1 17 0 0 0 (\ 

* Subjects were enumerated at each dose level received by the duration of 
exposure at t.h.,.t level; thus, many subjects were enumerated in multiple cells 
within a column and/or in multiple columns. 
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5 .1.2 strata I studies 

study Type and Design/Patien~ Enumeration 

Strata I involved a total of 2601 patients, of whom 1087 were 
exposed to fluvoxamine, and consists of 13 studies: 2 OCD trials 
and 11 trials in depression. The two OCD studies, 5529 and 5534, 
were ten week, flexible-dose trials of fluvoxamine in patients with 
DSM-III-R Obsessive compulsive Disorder and form the basis for the 
demonstration of fluvoxamine efficacy in the treatment of OCD. The 
remaining 11 studies were trials of fluvoxamine in patients with 
depression and lasted from 4 to 12 weeks. Planned dose range for 
all these trials was 100-300 mg/day generally given on a bid 
schedule. Nine of these depression studies used an active control 
(desipramine or imipramine 100-300 mgjday) in addition to a placebo 
control. 

Demographics 

The Strata I patient population is described demographically in 
Table 5.1.2.1 below. Females pradominatcd in the Strata I 
depression trials but, for the 2 Strata I OCD studies, the sexes 
were about equally represented; this reflects the epidemiology of 
these conditions. Overall, most fluvoxamine patients were 
Caucasian and between the ages of 31 and 50 yaars old; about 6% 
were age 65 or older. 

Extent of Exposure (Dose;ouration) 

Table 5.1.2.2 displays the duration of exposure vs modal daily dose 
of fluvoxamine for Strdta I subjects. Approximately 85% receiv2d 
a modal daily dose in the range recommended in proposed labeling, 
100-300 mgjday: 80% of these patients were treated for 3 weeks or 
longer. 
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~ -c TABLE 5.1.2.1 DEMOGRAPHICS - STRATA I I 

~~ TOT11 
~- ·- -- -.J 

OCD studies Depression Studies 

Jl~i JL • I N~~~- N, luv N~ N other 
~ -- J.- ·-~ ..:.._~J 'j__ 

~er JGL160! 16JI 
927 L 7961 558 I . -

I sex I I I I ) 

38. 5 1 % Male 4 8. 7 4 9. 4 36.7 40.8 3 8. 9 
··-. 

% 'I 50.6 59.2 61. 1 Female 6l.5,Ll.2 63.3 

Ratio_j M/F .62 J :~ . 9 8 . 58 .69 . 64 
' 

I Race _j 
% White 7 ·l . 1 97.5 95.6 70.0 79.0 91.10 

% Black 2. 8 . 6 0 3 . 1 4.0 5.4 -
% Other 2. 3 1.9 4 . 4 2. 4 2.6 3. 0 

% Unknown IG.9 0 0 2 4 . 5 14.3 0 

I Age J 
% 18-30 25.9 32.5 37.5 24.7 25.5 22.0 

% 31-50 53.6 55.6 50.0 53.3 49.2 48.7 

% 51-64 14.9 9. 4 8. 7 15.9 I 19.2 21. 1 

% >=65 5.6 2. 5 3.7 6. 1 6.0 8.1 

Page 17 NDA 20,243 

OCD fluvoxamine Page 97 of 708



TABLE 5. 1. 2. 2 
PATIENTS • 

DOSE vs EXPOSURE - STRATA I FLUVOXAMINE 

E ~1od;Jl Dose (mq/day) I Exposure ---.,.-l------r:..:::.:::..::.:=--=::.:;:-=-->...::=.c_::-=...lrr'i, '-------r~-----ll 
I~=====~ -< c ') Q_ ) Q Q - ;> 0 Q 2 50- 3 0 L 'r="'T"'O"' .. ""T;~i;L~"l=='!o=. 9-~· ~) =""11 

<=2 wk.s. BB 127 50 1 I 266 (25) 

3-6 wl<s. 62 2~5 136 146 589 (55)_ 
~~--11----~~----~~----~~-----~~~~--~~1-~~~41 

7-10 wks. 4 60 24 90 178 (17) 

>=11 wks. 
0 9=====9 t==="=~====l~ ~I 3~0 ( 3) I 

I~T~O~T~A~L-----1Ir--~1~5~-4~r---~"~~~l~---~2~1~4~---~2~5~4~ 1063 ~(~1~0~0~)--~l 

( \) (14) (41) (20) (24) (100) 

• Total excludes 24 subjects for wt.om Dose/Exposure data is 
unknown. 

5.1.3 Strata II Studies 

Study Type and Design/Patient Enumeration 

Strata II is composed of a total ot 70 North American uncortrolled 
and Eur.--.,ean controlled and uncontrolled studies: 60 or these 
studies were tri~ls of fluvoxamine 1n depressed patients, 4 were 
OCD studies, and the remaining 6 studies were tor other 
indications: panic disorder (2), alcoholism (2), renal impairment 
(J.), and migaine (1). Ten of the depression studies and 2 of the 
OCD st:udies were long-term extensions of StrJta 1 trials (see 
below). A total of 2546 pZ~tients wer~> involved in Strata II 
studies, with 1923 exposed to fluvoxarnine. The range of duration 
for these trials was 4-52 weeks with a planned dose range of 100-
300 rn<J/day. 

Deruographic:J 

Th• Strata II patient demographic characteristics are shown in 
Ta. Le 5.1.3.l below. Treatme.1t group totals consist of all 
o tenLs ~ho were ever exposed to that treatment for any period of 
.l.m<>. Females predominated in these trials, most of ~o.·hich studied 
depressed patients. Alnost 10% of the fluvoxamine patients were 
elderly (>= age 65). 
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rrlc==============T~A=D=l·E==5=.=1=.=3=.c=l==_= __ = ___ ~D=E=M=O=G=R=A=P=H=l=C==S==-==S=T=.R=A=T=A==I=I===_=======~~ 

Gex _ _ _n I 
% Male 37.5 41.8 31.8 

%Female ) 60.8 53.2 67.6 
lf--_..:~..=.;:=-::.::.. ___ lf--------+------'--0.--=--t-------::....:... .... n 

% Unkr.cwn ·---1- 1. 7 4. 9 0. 5 
M/F Ratio I .62 .79 _ .47 

I Race _ J j 
'I % Hh_i~t_e ____ _,1 ________ s_7_._6-r------s_9_._7~-----------5-~_. __ 4 

l_% __ B __ l_a_c_~-----------lf------------l_._l·--+-------------1_._6_+----------2~.1~1 
. % Other 1.4 3.7 1.2 

L=-%==u=n=k==n=o=w=n===-=====~lf~==========3==9=·=s~====,========4=-~=9=f=-==·========4=1=·=J~1 
[J.g_e " 

% <18 0 0 0.3 
~~~~-----~1------------+-----------1----------~-~, 

% 18-30 16.9 2 3. l 13.8 

% 31-50 4 G. 4 '=>0.5 46.6 

% 51-64 22.5 17.8 25.8 

1~% __ >_=_6_5 _______ ~~--------9~---------3~._7-+--------9~·~8_,,, 
1 

~ Unknown 5. o i 4 . 9 3. 6 . 

Extent of Exposure (Dose;ouration) 

Table 5 .1. 3. 2 depicts exposure vs duration for the Strata II 
patient population. Almost one third of the Strata II fluvoxa1nine 
pati~nts were treated for 25 weeks or longer. About 80% of the 
fluvoxamine patients received a modal daily dose in the range 100-
300 mgjday generally yiven on a bid schedule, with 89% of these 
exposed for 3 weeks or longer. 
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. 
PATIENTS * li TABLE 5.1.3.2 DOSE vs EXPOSURE - STRATT. II FLUVOXAMINE 

. 

Modal Dose (mg/da:z:) 

I II Exposure <=50 100- :coo 250- >300 TOTAL 
(weeks) 1':!0 300 

<=2 
.I 

114 10 5 4 1 ! 1 J 0 273 

3-8 I 84 291 128 147 2 652 

9-24 ~· C"' ::).) 99 58 124 0 331) 

25-48 27 73 35 87 0 222 

49-96 86 101 28 98 1 314 

>96 9 1-< 9 51 0 83 

TOTAL 375 683 299 520 3 1880 

(%) ( 2 0) (36) ( 16) (28) ( 0) ( 100) 

* Excludes 43 patients tor whom Dose/Exposure d~ta is unknown. 

There were 765 Strata I patients who continued treatment into a 
Strata I I extension trial. Tt,q combined Strata I J I I database 
encompasses 4382 unique patients, of which 2737 were exposed to 
fluvoxamine. This population was used to search for specific, 
uncommon adverse events, when a larg•3r database was desirable. In 
order to adjust adverse event ir1cid~nce rates for differences in 
treatment exposut·e duration ~."hen t.his pool was utilized, the 
sponsor computed the e~posure for each treatment group within this 
database in terms of ~~tient-exposurc-years (PEY's), with 1 PEY 
being equivalent to one Jatient exposed to that treatment for one 
year or two patients exposed tor b months and so on. PEY 
statistics for the combined Strata 1/Strata 11 database are: 

Fluvoxamine 
Placebo 
Active-Control 

940 PI::'i 
133 PEY 
132 PI::'i 

Table 5 .l. 3. 3 and Table 5 .l. 3. 4 depict 
characteristics and dose vs. duration data, 

.Strata !/Strata II. Treatment group totals, 
all patients ever exposed to a given treatment 
time. 
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[ TABLE s. L3 ~ 3 _ D:C:M~(;Rl\PHICS - ~TRA_TA I/II (co~:ined) ~~ 

~~~======~;==~l~==~N~H~w~2=7=37~l'P===-~N~pl.~-~=1=0=55~1P===N~o~th~cr==97=9~1~ 
Ll!:tl!lber Pts ~--- Jlf=-···===~=4=====""~~-====:=;;~-! 
G;x- J 

% Male 3 7 • 8 41.0 34.6 

%Female 61.0 57.0 65.1 
---~~~------1~------------i-----------~~--------~~~1 

% Unknown 1.2 2.0 0.3% 

M/F Hatio 0.72 0.53 

j Race 

% White 60.8 81.3 69.8 

% Black l . 6 3 . 1 3 . 9 

1~%~0~t~h_e~r--------~~~-----------l_._s-+ _____________ 2 __ .~8-+ ___________ 1.8 

% Unknown 

I Age J 
% <18 

% 18-30 

% 31-50 

% 51-64 

% >=65 

% Unknown 

3 5. q 

0 

19.7 

4 8. 2 

20.3 

8. 3 

3 " • :> 
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26 ~5~--------~1~7~·~8~: 
48.5 45.:) 

17.7 24.c> 

5.2 9.8 
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Hodal Dose (mqjday) 

<=50 Exposure ~00- 200 250- >300 TOTAL (%) 
(weeks) 150 300 

r<=2 I 1)9 303 89 151 o 546 (20) 
I~J~--=8~~----~I------=~5~2~-----=5-=_8-=2~-----2-=2-=1~-----2-=5....:8....:+--------2:~!-----1-=1~1~5~--~(~4~2~)--~I 
1 ~9~--~~,4------,r-----2~1,_ ____ 1~~~-7~----~6~2~~----~~------~o~~----~3-=9-=6~--~(-=1~5~)--~1 

~~~2:5~-~4:3:~~~~ 1[ _______ ....:2~9:~:t,~~~~::8tt-'-7:~~~~~....:3....:_4~-++---_-_-_-__ .:.8=9=:1:::::::~o~~~:::::~2:1~9:::::(:.:8.:..'-',_):::l ,. 49-96 _ 16~ 26 t 98 1 309 (12) I 

>96 21 81 53 0 88 (J) 
F=========~F=====~========~===~====r======--~J~======~~====~~~~~I 

l~;=<~>====~~====~:~:~~-==~~~~~::~::~~:c::::~~~+=~~~~c::~~~5·~~~=~t=r----2-6_7J_=t=+-~c-r_o_o~)~jj 
* Totals exclude 64 patients :or· whom dosejdur .:!t.i'm data is 
unknown. 

5 .l. 4 strata III stuaies 

study Type and Design/Patient Enumeration 

Strata III is composed of 92 worldwide marketing studies conducted 
in Europe and Pakista;1 which were completed as of July 1, :'.992. 
Th2 range of planned duration for Strata III studies was 4-52 ueeks 
with doses in the range 50-300 mgjday. None of these studies were 
planned or conducted accor.iing ~o consistent guidelines and safety 
data was frequently incomplete or inconsistent. Sixty-six of these 
studies make up che "dedicated safety database" in 1-ihich a total of 
35,368 subjects were involved, with 34,587 were exposed to 
fluvoxamine; about 96% of the fluvoxamine ~ubjects participated in 
uncontrolled, depression trials. 

The remaining 26 investigations are excluded from this database 
beca..1s~ of deficiencies, particularly lack of any CRF's, which 
render the data c1early inferior to the data in the dedicated 
database. These excluded studies involved 1089 patients with 951 
exposed to fluvoxamine; tt:ese subjects are excluded from the 
tabul~tions in this section and were discussed only in a separate 
"Medical Report" in the ISS ot this NDA. Only deaths and serious 
adverse events occurri~g in this database will be addressed in this 
revle~'. 
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Demographics 

Table 5.1.4.1 below shows tne demographic profile of the Strata III 
dedicated database. Again, females predominate in this population. 
Elderly patients (>= age G5) make up 14% ot Strata III fluvoxamine 
patients. Racial statistics were ~ot reported for Strata III. 

[ 
-

~ TABLE 5.1.4.1 DE!·IOGRAPHICS - S'l'RATA III - - -- -- - . ---~-- -- - --

I II Nfl1~ I I Net bet II NIQIII I ~£!/'' 
Gurnber Pts._j[ 345S7 I ss I _ 7_2JL. J5368] 

- ----· ....... -

[_sex 
' 

I 
I 

I - --- j I 
% Male ~S.lJ 37.9 30.2 

~ 
28.9 

% Female 69.2 60.3 67 ·-~ 69.2 

% Unknow~ 1.9 1.7 1.9 1.9 
- -

[ M/ F Rat10 _ ·~ .63 .. 44 .42 .... ._ 
- -- - - --

G:~lL. I 
--

I :li <15 

I 
(l.l 0 0. 1 0. 1 

% 18-30 13.6 22 .. 4 12.6 13.6 

~ 31-'iO 41. J 51.7 47.4 4 4. 4 

% 51-64 ........ ") 24.1 25.2 ~ 26.2 ..... \.} ....... 

~: 
I >=65 14.0 0 I 12. 7 14 ._q_ 

Unknown l.S 1.7 1.9 1.8 

ExtPnt of Exposure (Dose{Duration) 

Dose vs duration data for Strata Ill is displayed in Table 5.1.4.2. 
About 84% of the tluvoxamine treatme11t group received a modal daily 
dose in tl1e range 100-300 mgjday generally given on a bid schedule 
with over 90% of these patients being exposed for 3 ,.eeks or 
longer. 
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[ TABLE 5 .1. 4. ~ DOSE vs EXPOSURE - STRATA III FLUVOXAMINE PATIENTS * ~i 

[

. ----~~-------,-----~M~o~d~arl_D~o~s~e~~(mrg~/~d~a~yu)~~----· ----~-------~~~·~. 
L Exposure J <o-5Q__j 100- I 200 l ;50- l >300 11 TOTAL I (\;) 

(weeks) 150 __ 300 _ J . _ 1

1 

<=' .. 1556 :;232 92 27 0 
1
, 3907 ( 12) 1,' 

1: 
~~3~--7~-----1f--~3~C~l2~9~--~1~5~1~9~34----~J~0~7~34------~~,9~44--------7~,I--~2~2~0~9~6~--~(~7~_)---i 

8-?5 3-19 l 'P.O 1089 Jf)P. 1 1 '1::>97 ( 17\ I 
26-51 8 129 2 H 1~ 17 11\ I 

G."" 52 IP==~1~3=P==~·l~9+==~2~:=P===~1 ~0 =l===~1~~L-=-=~9;;::~=,h(0~1)~~' 
I~T~O~T~A~L~*----1~--~4~9~5~5~--~2~1083 ~----4~3~0~1~----1~2~1~34-----~2~0~~-~3~1~5~7~2~--~(l~O~OL-)~I 

(%) ( 16) i ( 6 7) ( 14) ( 4) ( 0) (100) 

* Total excludes 3015 subjects tor whom dose andjor exposure data 
is unknown. 

5.2 secondary Clinical Data Sources 

5.2.1 Non-IND studies 

This submission includes references to 12 non-IND studies reported 
in the literature: 7 Phase 1 studies and, under IND 5 Phase 
2/3 studies. These studies are listed and briefly described in 
Appendix 5.1. 

5.2.2 Post-Marketing Experience 

Strata IV of the Integrated Safety Summary d;1ta embraces post
m;:Jrketing information accrued since the initial introductio11 of 
fluvoxamine in Switzerland in 1983, to include safety rronitoring 
reports from the United Kingdom. There has been no action by any 
regulatory agency to withdr;:Jw approval of fluvoxamine. Based on 
typical patterns of use and the amount of fluvoxamine sold since 
that time, it is estimated that million individuals have been 
treated with this drug worldwide. The sponsor has within its 
organization an Adverse Drug Exper1ence Unit (ADEU) which is 
responsible for the monitoring of adverse events related to the use 
of Solvay compounds worldwide. All known information from 
spontaneous reporting and the literature and submitted by 
regulatory authorities to the sponsor is transferred to the ADEU 
and entered into a database regardl'ss of event severity or 
causality. 
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As of June 30, 1992, 1426 cases h~d. been received ~y the ADEU at 
Solvay: 525 of these are classltled as serlous, 897 as not 
serious, and 4 as indeterminate. Sixty-seven deaths were reported: 
30 deaths were due to suicide and, of these, 19 were due to an 
overdose; only 2 of the overdose deaths appeared to involve 
fluvoxamine alone. 

5.2.3 Literature 

A Master Bibliography, which consists of 12 volumes of literature 
data, was reviewed for evidence of fluvoxamine-associated safety 
issues. There was no indication ol any safety concerns which had 
not been addressed elsewhere in thJs submission. 

6.0 summary of Human Pharmacokinetics 

Absorption: Oral doses ot tluvoxamine are virtually completely 
absorbed as shown by radioactive excretion: an average of 94% of a 
C-14 labelled dose was recovered in urine within 71 hours. The 
mean oral absolute bioavailability in 17 subjects was 53% (90% 
c. I.= 44-662%); it appears that tluvoxarnine undergoes an moderate 
degree of hepatic ext:raction. Absorption is not significantly 
affected by the presence of food. After a single 50mg tablet dose, 
c_., is achieved i•1 3-B hours (mean 5 hrs.) and is in the range 

,gfml (mean 17.6 ngjml). A study of single oral doses of 25mg, 
50mg, and 100~g indicates essentially linear pharmacokinetics over 
this dose range. llowever, a dose proportionali.y study involving 
multiple doses at 100, 200, and JCO mgf~ay (given on a bid schedule 
for· 1 week at each level) in JO normal males indicated nonlinear 
pharmacokinetics with greater than proportional increases in Css and 
AUC over this dose range. Steady state concentrations were 
achieved after (at most) 6 days of dosi!lg at the 2 higher doses and 
after 4 days at 100 mgfday. 

Distribution: Plasma protein binding is about 80% ln 
the plasma concentration range ot ng/ml. 
appears to have a high volume of distribution in humans 
consistent with pronounced tissue binding. 

humans ever 
Fh. oxamine 
(-20 L/kg) I 

Metabolism: Fluvoxamine is extensively metabolized by the liver, 
the main route being oxidative demethylation of the aliphatic 

2cases were classified according to FilA criteria at the time 
of classification; ,,,hen severity, and not seriousness, Wils 

documented f.or an even>-., all cases rated as "severe" or as "very 
severe" \\ere classified as serious. 
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methoxj'l group and yielding the corresponding carboxy lie acid. 
Nine urinary metabolites have been identified. Fluvoxamine acid 
and N-acetylated fluvoxamine acid make up 60% of the excretion 
products. A third metabolite, flovoxethanoJ, makes up 10% of the 
urinary excretion products. Fluvoxamine acid and fluvoxethanol 
have sho~n no serotonin reuptake inhibitory a~~ivity. Fluvoxamine 
shows little isomerization of the active trans 1somer to the 
inactive cis isomer during r.letabolism. The maximum rate of. 
metabolism, 330 mg/12 hrs., is about double the maximum recommended 
dosing rate (300 mg/24 hours). 

Elimination: The mean plasma half-~ite alter a single 50 mg oral 
dose in heal thy vo 1 un teers wac; 1 3 llco·.:rs compared to 16 hours UPcier 
steady-state condition~ witlt 100 mg/day dosing. Elimination 
follows Hic:taelis-t•lent •tt kinet.ic,~. Only about 4% of an orally 
administered dose is excl. cte'd ur~<.:hanc;c:.d in the urine. 

See Section 8.8 for a summary of drug interaction studies and case 
reports. 
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7.0 Efficacy Findings 

7.1 overview of studie~ Pertinent to Efficacy 

This NDA contains th~ result~ o~ 2 pivotal trials in support of the 
claim of efficacy in the treatment of DSM-lll-R Obsesssive
Compulsive Disorder (OCD): H.ll4.5529 ~nd H.ll4.5534, referrred to 
hereafter as 5529 and 5534. 

Also briefly mentioned in this submission ~re 14 other trials of 
fluvoxamine in OCD: 

-tl1ree placebo controlled ~rials, 2 of which were conducted under 
2

· with the third being J 

study conductec~ under the sponsor's IND 
non-sponsor IND's 
foreign post-marketing 

(FR.009). 

-one active-controlled trial conducted under IND 

-one-year, uncontrolled laumanitarian extensions t0 5529 and 5534: 
5529E and 5534E. 

-two uncor.trolled trials 
compassionate use program: 

conducted under 
5533 and 5540-0. 

-s1x uncontrolled trials conducted under IND 
were ongoing at the time of NDA submission. 

the sponsor's 

2 of which 

Since most of these 14 studies cannot contribute definitive 
efficacy data, this review will focus on the 2 pivotal studies, 
5529 and 5534, which were submit. ted as primary support for the 
claim of efficacy. 

7.2 summary of studies Pertinent to Efficacy 

7.2.1 Short-Term Placebo Controlled Trials 

The 2 placebo-controlled pivotal stuuies, 5529 and 5534, have 
identical overall study plans. Common elements will be presented 
first followed by information specific to ectch study, with 
appendices of tabulated data corresponding to each study found in 
Appendix 7.2.1. 

1
sponsored by MercK, Sharp, and Dohme. 

2lndividual invest1gator· IND sponsored by George Heninger, 
M.D. (Yale University) 
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Common Elements: Study Plan 

Assessment of the relative effectiveness and safety of fluvoxamine 
and placebo ir. the tr~atment of OCD. 

Ponulation 

Criteria for inclusion were: 

o Outpatients with DSM-III-R Obsessive-Compulsive Disorder. 
o Age: 18 years or older. 
o Di~gnosis of OCD for at least 12 months pre-study. 
o NH111 OC Global Eating Scale score of ?.7 at screening and at 
baseline. 

Criteria for exclusion were: 

o Het DS''-III-R criteria tor a najor affectiv<~ disorder, had a pre
study HA..'lD tot a J score ?. 2 0, or an !lAND i tern 1 score of >2. 
o A history of ol:her psychiatric disorders including sch.izoph:.:-enia, 
psychotic syn~pt.oms .. bipoLn- disorder, dementia, psychosurgery, 
personality disorders which might interfere with compliance, 
Tourette's syndrome, panic disorder, ~goraphobia, eating disorders, 
or, within the prior year, substar.ce abuse or alcoholism. 
o Clinically unstable medical illness or not euthyroid. Patients 
with cardiovascular, hepatic, renal, gastrointestinal, pulmonary, 
metabolic, endocrine, hematologic, or s·•st.er..ic disease that could 
interfere with diagnosis, tr-eatment, or assessment. of OCD were 
excluded. 
o Necessary medication with any drug that might obscure the action 
of or interact with fluvoxamine. 
o Any clinic;1lly important ECG or laboratory study abnormality. 
o Multiple drug allergies. 
o Tr•2atment with an ~lAOI, anxiolytic, antipsychotic, or lithium 
with1n 4 weeks ot trial participation or another antidepressant 
drug within 2 weeks. 
o Exposure to any experimental medic.1tion or depot neuroleptic 
within 3 months of trial participat~on. 
o ECT, insulin shock, or psychiatric hospitalization within 6 
months of study initiation. 

Design 

Studies 5529 and 5534 were 10 wee'<, randomized, double-blind, 
placebo-controlled, parallel group trials, each involving 4 U.S. 
centers with a total of 320 patients, 160 per treatment group. 
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Potential parti'1ipants ·.,ere evaluated during a 14 to 30 day 
screening period during ·which placebo (one capsule each evening) 
was given and patients ~ere assessed with clinical examinations, 
l<~borato>:y studies, and an E:CG. On the last day of screening, 
baseline evaluations ••e~e perrormed' and eligible patients were 
assigned a patient identification number in order of study 
qualification; patient n~mbers were obtained from a randomization 
schedule of 160 consecutive patient identification nurnbers that had 
been prepared by the sponsor so that 40 patients, 20 per treatment 
group, were enrolled at each ~;ite. Patients who dropped out were 
not replaced. 

Based on the results of ? previous double-blind, placebo
controlled, cross-over study , a target dose range of 100-300 
mg/day was chosen, with an initial dose of 25 mg bid and titration 
to a maximum of 150 mg bid depending on clinical response and 
tolerance. 

Treatment was conducted undar double-blind conditions with 
identical gelatin onaque capsules; the blind was broken for only 
two patients, one in each study; these were placebo patients who 
were terminated due to worsening oi OCD symptomatology. 

Patients were titrated to a daily dose of 150 mgjday over the first 
2 wee~s of the trial. Aiter this, each investigator was permitted 
to increase the dose to a ~aximum of 300 mgjday if the patient had 
not adequately responded or suffered any dose-limiting symptoms. 
Doses were given on a bid schedule in matching capsules containing 
either fluvoxaminc 50 mg or placebo; if the number of capsules for 
a given day was uneven, the greater number was taken in the 
evening. For those subjects experiencing ad1erse experiences, the 
dose could be adjusted l>i thin the range of 100-300 mgjday. The 
minimum allowed dose ~as 100 mgjday. 

The schedule for efficacy and satety measures is provided in Table 
7.2.1.1. In the case of patients prematurely terminating, week 10 
assessmer·ts were to be .~one at the time of termination. Laboratory 
studies consisted of hematology, biochemistry, and urinalysis 
evaluations. Also, thyroid hormone levels (T3 and T4 ) were obtained 
at screening. 

3our·ation of the washout was dependent on prior medication 
use .. 

4Y-BOCS, 17-item l!Al>lD, CGI, NIMH oc scale, and vital signs. 

5 Pe.se et al. Am J Psychiatry 1987; 144(12): 1543-1548 
(Protocol MSD-17 done under IND 
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I TABLE 7.2.1.1 - SCHEDULE OF EFFICACY & SAFETY ASSESSMENTS: 5529 & 5534 

L Screen Day o 

I 
End of Week: I 

2 I 4 I 6 I 8 I 10 
I) 

Diagnostic Criteria X 

Prior Medication X I 

I~clusionjEx~lusion X 

' I H?.MD X _I 
X I Randor.'oi zation I I 

Baseline Assessment X 

Y-BOCS X I X X X X X X 

I liHlll OC seale X I X v X X X X />. 

I I 
I CGI X X X X X X X 

Dosaqc> Record X X X X X X 

I Concomitant Meds X X X X I X X 

I Drua Plasma Assay X 

Physical Examination 
I 

X X 

Vital signs X X X X >: X X -
I 

Lab Studies X X 

12-Lead ECG X I X 

Adverse Experi~nces I X X X X X X Jl ~~ -
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Additjonal psychoactive medication, ECT, and behavioral therapy 
were prohi~ited except for sleeping medication when deemed 
unavr;idable . Other drugs were to be taken only if unavoidable 
provided that the inves~igator was satisfied that the medication 
would not interact with or obscure the action of fluvoxamine. 

tJ•a lysis Plan 

rhe intent-to-treat ~opulation, consisting of all patients who had, 
at a minimum, one dose of study medication and one evaluation after 
this dose, was used for efficacy analysis. ~eparate analyses were 
pertormed for an LOCF dataset, in which last observations for 
dropouts were carried forward to Week 10, as well as for a visit
wise dataset, which utilized data from all patients remaining in 
the trial at ea~h assessment point and excluded data from patients 
who had dropped out prior to that point. 

For both studies, p_·imary efficacy meaf;ures were change from 
baseline in the Yale-Brown Obssessive-Compulsive Scale (Y-BOCS) and 
the NIMH Global 0~ Scale (NIMH OCI scores at the last available 
assessment, or endpoint; a secondary mea;;.1re of efficacy was the 
Clinical Gl9bal Improvement item of the Clinical Global Impression 
scale (CGI) . 

A 2-way .1\NOVA model which asses,:;ed t0r treatment, center, and 
treatment-by-center effects, was used for hypothesis testing. For 
a study to be considert>d "positive," a statistically significant 
difference in at least one of the primary variables in favor of 
f luvoxamine c..vtr placebo \"as to be observed, with :1 2 -tailed 
siqnificance level set at u= 0.0~'5 (2-tailed) to correct for 
multiplicity. Additonally, to explore the nature ot any treatment 
effects, changes trom baseline in the Y-BOCS, NIMH OC, and the CGI 
improvement score would be examined at weeks 4, 6, 8, and 10. 

6 Either chlot·al hydrate 1-2 gm or lo::-a.:epam 1-2 mg !IS. 

7The ~-DOCS is a lU item scale wl1ich rates, for obsessions and 
compulsic ~ separately, the following 5 features, each on a scale 
of 0 (none) to 4 (extreme): time consumed, interference, distress, 
resistance, and control over the obsessions/compulsions. 
The NIMH-GC is a global rating of the present clinical state 
categ01·ical scale, with specific clinical definitions of 
category: 1-J (min.i.maljnormal), 4-6 (subclinical symptoms), 
(clinical symptoms), 10-12 (severe), and 13-15 (very severe). 

on a 
each 

7-9 

The CGI rates severity of ~llness and global improvement 
separately, eacl1 on a scale of 1 (normal and very much improved, 
respectively) to 7 (Pxtrem•:dy ill and very much worse, 
respectively); the third rated parameter is an efficacy index, 
which cross-ratPS therapeutic ettect and degree of side effects. 
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study 5529 

Investigators/Locations 

The following individuals were ~l1e principal investigators for each 
center in this study. 

-

I Center numbert!nvestigator _ _L LOC"'l.l:ion I ·--· --

1/ John H. Gre:ist, M.D. University uf Wisconsin 
Hadison, 1-lisconsin 

~ 
Michael Jenike, H.D. Massachuset~ts Gene<<~l Hospital 

Boston, Massachu~.~-11:-ts ---
3/ Jeffrey Lieber-man, M.D. Hillside l!c}pital 

Division of Long Island Jewish 
Hedical Center 
Glen Oaks, New York --

4/ Steven Hasmussen, H. D. Butler Hospital 
Providence, Hhode Island 

Baseline Demoorwhics 

Mean ages for the 2 treatment groups were very close, 35.4 for the 
fluvoxamine group and 35.8 for placebo. There were roughly equal 
numbers of males and female~ and most E;ubjects were Caucasian. 
There were no significant between-group imbalances at baseline with 
respect to sex, race, or age. 

Baseline Illness Sever_ity 

There were no substantial differences between treatment groups in 
ncan baseline scor·es on the Y-BOCS, NHI!i OC, or CGI severity of 
illness rating. 

Patient Disposition 

Eighty patients were randomized to each treatment group; the 
intent-to-treat sample consisted of 79 fluvoxamine patients and 80 
placebo patients; 20% of the fluvoxamine group dropped out, most of 
these due to adverse experiences, whereas onlj 5% of the placebo 
sroup prematurely terminated. 
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Dosing Information 

The me~n daily dose tor patients in the study gradually increased 
over time, with a relative plateau after Week 6. The average dose 
of the completers at Week 10 was roughly 250 mgjday. 

Use of Concomitant Medications 

Fifty-three flu~oxarnine and ~4 placebo patients in the ITT sample 
used concomitant medicatio~ during the st11dy. The most commonly 
used medications among the fluvoxamine c.ubjects were: aspirin, 
lorazepLirn, acet.Liminopher., ibuprofen, and chler·al hyd:.·ate. One 
tluvox2;uine patient cor.tinued chronic Limbitrol therapy throyghout 
the study for depressive symptomatology, which remained unchanged. 

Efficacv Result~ 

Appendix 7.2.1 presents a summary of the efficacy res~~ts: 
fluvoxamine is compared with placebo 011 rneLin change from baseline 
for the Y-BOCS, NH!li-OC, and the CGI inpro•:ement item for the 
observed cases (OC) dataset at each visit during the study. Also 
displayed is a summar·y ot changes tr·om baseline at \'leek 10 for 
these 3 variables using an LOCF dataset. Reported p-values are 
based on 2-tailed significance testing tor treatment effect as 
described under Analysis Plan. Analysis tor treatment-by-center 
interaction was non-significant for all variables using both 
datasets at the a= 0.10 level. 

Additionally, a responder analysis was performed using CGI 
improvement i tern scores to examine the perr::entage ot patients 
experiencing a significant response during the study. Responders 
were defined as those subjects rated as ''much improved'' (score= 2) 
or 11 very much improved 11 

( scot·e= 1) at each evaluation point. 
Displayed is the percentage ot t·esponders over time using the 
observed cases sample and at h'eek 10 using the LOCI" dataset. 
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Study 5534 

Investigators/Locations 

The following individuals were the principal investigators for each 
center in this study. 

L Center number/Investigator l Location J ---~ .. ~ - - ·- --

1/ Mh:hael Kozak, N. 0. !·led i c.11 College ot 
l'enn;,ylvania 
Philadelphia, Pennsylvania 

2/ \.Jayne Goodman, H.O. Yale University 
New· Haven, Connecticut 

3/ Michael Liebowitz, t-1.0. flew Yot·k State Psychiatric 
Institute 
New York, New York 

4/ Kerr in h'hi te, i-1.0. Nc:Lean Hospital 
Belmont, Hassachusetts 

Baseline Demographics 

Nean ayes for the 2 treat.mL'nt qr·oup" ~>·ere vecl· close, 36.7 tor the 
fluvoxamine group and 3b.6 tor placebo. There were equal numbers 
of males and females and most subjects were Caucasian. There were 
no significant between-group imbalances at baseline with respect to 
sex, race, or ag~. 

There were no substantial ditterences between treatm~nt groups in 
mean baseline scores on the Y-BOCS, NlNII OC, or CGI severity of 
illness ratins. 

Also, there wet-e no 
variables or baseline 
5529 and 5534. 

Patient pispos.Ltioo 

important differences in mean demographic 
~!i~ical rating scale scores between studies 

Eight} pat ic>nt~; \d_'re L1lhiomi::ed to each tl-l'C~tment grout--; the 
intent-to-treat sample consisted ot 78 tluvoxamine patients and 78 
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placebo patients: 2~% ol the tluvoxaDine g-oup dropped out, most 
of these due to adverse experiences, whereas 20% of the placebo 
group prematurely terminated. 

It should be noted that a pack..:ging error occurred during this 
trial which ir1volved ~o !Jaticnts from Center 4: the final bottle 
ot capsules dispensei at I..Jeek 8 to seven fluvoxaminc patients 
contained placebo and to eight placeb.~ patie:.ts contained 
fluvoxamine; the other 5 patie11ts, who would have received 
mislabeled medication, had prematurely terminated betore Week 8 and 
were not effected. ~or purposes of efficacy analysis, the ~ffected 
15 patients wer2 considered to have competed tl1e trial at Week 8, 
prior to receivin0 the mispackaged medication. 

DosiwJ Information 

'l'he mean daily dose lor patients in t.he 
over time, reaching a maximum at tl1e end 
dose ol tl1e completers at Week 10 was, 
mgjday. 

Use ot Concomitant Medtcations ------ ' 

study gradually increased 
of the study: the ~vl?r3.g8 
as for 5~~9. roughly 250 

Vifty-tour tluvoxamine and 54 placebo patients in the ITT sample 
used concom1tant medication during the study. The most commonly 
used medications among the tluvoxamine subjects were: aspirin, 
lot-azepam, acetaminophen, ibuprufen, and chloral hydtate. One 
fluvoxaminc patient used imivramine tor one day ~ue to increased 
depressive symtomatology and subsequently dropped out. A placebo 
patient used cannabis throughout the study, a pr-otocol violation; 
no effect on OCD symptoms was seen. 

Appendix 7.2.1 vresents a summary of the et(icacy results: 
tluvoxamine is compared with placebo on mean change from baseli11e 
for the Y-BOCS, NHlii-OC, and the CGl improvement item for the 
observed cases (OC) dltasct at each visit du~ing the study. Also 
shown is a summary of changes from baseline at Week 10 for these 3 
variables using an LOCF dataset. Reported p-values are based on 2-
tailect significance t•~stinq tor treatment effect as described under 
Analysis Plan. 

There were significant treatmcr.t-by-center interactions for the Y
BOCS at Weeks 8 and 10 using tl1e OC sample and at Week 10 using the 
LOCF' sample and tor thL ~IH!l!-OC' at \>leek 10 using the LOCF sample. 
'I'heo.e interaction:.; ar-c: attrilnitL'd by the l;ponsuc to~ placebo 
patients in Center 1 who experienced a dramatic remission of 
symptoms during the sec.:ond llalt o( the trictl: wh<.!n t;he scores of 
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these 2 patients were removed from the analyses, these interactions 
were no longer significant at the a= 0.10 !evel. 

Additionally, a responder analysis was performed using CGI 
improvement item scores to examine the percentage of pat1ents 
experiencing ,, sigi,iticanc response during the study. Responders 
were defined as those subjects raLed as "much improved" (score= 2) 
or "very much imt_ro,ed" (score= 1) at each eraluC~tion point. 
Displayed is the percentage of responders over time using the 
observed cases sample and at Week 10 us1ng the LOCF dataset. 

Miscellaneous Issues (Studies 5529 and 5534) 

The Y-BOCS total score W3S broken down 1n~o obsession and 
compulsion s~bscores and chanaes in these subscores from baseline 
were examined for the treatment groups from studies 5529 and 5534 
combined (i.e. all fluvoxamine treated patien~s were pooled and all 
placebo treated pa~ie~ts were pooled) . This data is presented at 
the enr of hppendix 7.2.1. 

Mean subscores were compat·able at baseline. !olean changes L:·om 
baseline for each subscore ovur time using the OC dataset and at 
endpoint using the LOCF dataset were likewise similar, suggesting 
that both components of the disorder responded about equally. 
There is a hint that improvement in obsessions m~y occur earlier 
than that for compulsions. 

David Hoberman, Ph.D., the Statistical Reviewer for this NDA, 
performed the following analysis to enumerate the fluvoxamine 
patients by baseline level of illness in terms of outcome level of 
illness for the pooled "observed cases" dat.,sets of the pivotal 
trials (N 11 u,,= 1::!0, N01 ",= 134). The level of illness was defined 
according to the NIMI!-OC categories: Normal: 1-3, Subclinical= 4-
6, Clinical= 7-9, Severe= 10-12, and Very Severe= 13-15. The 
enumerations ot tluvoxamine patients are s.Jcwn 1n Table 7.2.1.2. 

There was a slight tendency tor patients \vitt1 higher baseline 
levels ot illness to improve in grea~er numbers. Specifically, the 
percentages of completers in each baseline category who experienced 
improvement by at least one NIMH-OC category by Weel~ 10 are: 
subclinical 0%, clinical 511, severe 63%, and very severe 67%. 
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I TAELE 7.2.1.2 - ENUMERATION 0f' FLUVOXAMINE CO!-'PLE'l'ERS BY LEVEL 
OF I!..LNESS P&'l' BASELINE VS. WEEK 10 

Baseline ~~ NHlH-OC Category at Week 10 

NIM!!-CC 1 it ot tlornJ.l Sub- I Clinical S<?vere Very 
Categ~ Pts. JL cl1n1ca l_1__ __ Severe I 
Subclinical 1 0 1 0 0 0 ' 

I Clinical 78 6 14 34 4 0 I 

I 
Se "ere I J3sll~-----=-1 -+---__:__9 -+-----=-14.:..._ -+-----14 --+----'0:...___11 

~~V~e~r~y==S~e~v~e~r~e~-~==~d-~-~~0~~~~==~0====~======1==~==~~~1==~~~==1 _]I 
This analysis was repeated for the placebo patients and results are 
displayed in T<ble 7.2.1.3. Here, 22% of those in the baseline 
"cl inical 11 cat•~rjory improved by at least one category versus 39% in 
the c;evere category. Thus, ~ t seems thi:it greater spontaneous 
improvement among morP ill patients may account in part for the 
observed trend in the tluvoxamine group. 

TABLE 7.2.1.3 - ENUMERATION OF PLACEDO COMPLETERS BY LEVEL OF 
ILLNESS AT BASELINE VS. WEEK 10 

Baseline 
NIMH-OC 
Category 

Clinical 

# of 
Pts. t 

NIM!I-OC Category at Week 10 

No-rmal-~----- Sub- Clinicall_l_severe 
clinical 

- - - - -
Very 

Severe 

Severe :: E : I \' I :: I :, I : I 
~==~~~~~~~~==~=±~====~~==~~====~ 

Add i tiona 11 y, Dr. l!ol.lernan expanJed on the 11 responder analysis 11 

done by the sponsor using tl1e CGl improvement item as previously 
described: the numbers of patients who experienced categories of 
improvement in total Y-BOCS score were evaluated using the same 
dataset used above. 

Table 7. 2 .1. 4 displays the resu_; ts of this enumeration. While 
substantial numbers of patients in both groups showed no or small 
(~25%) decrease in Y-BOCS score at endpoint (52% of the fluvoxamine 
vs. 81% of the placebo patients), clearly a greater percentage of 
fluvoxamine patients experienced a substantial decrease (~26%) in 
Y-BOCS score compared to placebo patients (48% vs. 19%). Also, 18% 
of the fluvoxarnine patients versus only 6% of the placebo patients 
had a 1reater than 50% decrease in Y-BOCS. 
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I 
TABLE 7.2.1.4 - ENUMERATION OF I:'LUVOXAMINE vs. PLACEBO 

PATIENTG BY CATEGORY OF DECREASE IN Y-BOCS I:' ROM BASELINE TO 
WEEK 10: 5529/5534 (OC DATASET) 

~ 
0 Decrea::-;e 1n Fluvuxamine Placebo 
Total Y-BOCS 

t/ " t l 0 

_5C_Qr_·2- 0 '6 . - -

< o· .. t :29 .-, 1 ~ 
4- '"t 0 ~) 2 39% -

1-25% 34 28% 57 42% 

26-50% 39 33% 19 14% 

51%-75% 15 13% 5 4% 

76-100% 3 2% 1 1% 

I TOTAL I 120 I 100% r 134 I 100% I -

A total of 21 fluvoxamine and 33 placebo patients in Studies 5529 
and ~534 used concomitant psychotropic medication during the 
trials. The numbers of responders (as defined under Efficacy 
Results above) and non-responders at endpoint was calculated for 
concomitant psychotropic medication users in each treatment group 
for the 2 studies combined: results are summarized in Table 
7.2.1.5 belcw. Most of the concomitant psychotropic medication use 
occurred among non-responders in both treatment groups. Thus, it 
does not appear that the use of other psychotropic agents affected 
the observed efficacy of tluvoxamine in favor of drug or increased 
the rate of remission among placebo patients. 

TABLE 7.2.1.5 - CONCOMITANT PSYCHOTROPIC MEDICATION USE IN 
RESPONDERS VS. NON-RESPONDERS: STUDIES -

Fluvoxamine ~ 
I
I TO TAL USUJG CONCO~JITANT 21 

lr;: 
.[; 

YCHOTROPICS 

spenders 

n-Responders 
.. 

2 

19 

552~/5534 

Efficacy Conclusions (Studies 5529 and 5534) 

COMBINED 

Placebo 

33 

9 

24 -

Tho results o{ ea-:.·h stuJ;· con"_;ie>tl'ntly favored fluvoxamine over 
placebo for ~oth primary efficacy variables beyond 6-8 weeks of 
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treatment using the observed cases analysis and at endpoint using 
the LOCF dataset. Also, the betl>'ecn-group comparisons of the 
percentages of patients with a significant response at endpoint as 
rated by the CGI improvement i tern as ·.:e 11 as by the percentage 
change on the Y-BOCS support the• efficacy of fluvoxamine over 
placebo in the short-term treatme11t oi ~utcatients with OCD. 

7.2.2 Other Trials Pertinent to Efficacy Evaluation 

There are 14 other trials of fluvoxamine in the treatment of OCD 
which are briefly discussed in this NDA: 1 placebo-controlled 
torei,Jn post-marketing study, 2 placebo-controlled studies and 1 
active-control study not conducted under the sponsor's IND, and 10 
uncontrolled studies. The 3 placebo controlled studies of 
fluvoxamine in OCD will be briefly described. 

8 MSD-17 , conducted under IND was a placebo-controlled, 
double-blind cros~over study with 8 week treatment periods and a 2 
week inter-per1ou washout. Twenty patients with DSM-III OCD were 
enrolled and 16 completed the study. Flexible dosing was used in 
the range of 25mg bid to 150mg bid. Four patients met the criteria 
for major depression. Using the completer dataset, there were 
statistically significant changes ft·om baseline (a= 0.05) with 
fluvoxamine treatme1t versus placebo for 4 of the 5 obsessive
compulsive measures , with at least 25% improvement on most 
measures. There were also significant changes on measures of 
depression and anxiety. Improvement in obsessive-compulsive 
measures correlated with improvement in depressive symptoms. 

A double-blind, placebo-~cntrolled, parallel group trial conducted 
under IND enrolled 50 patients with DSM-III OCD; 42 of 
these (21 per treatment group) completed at least 2 weeks of 
treatment and 1..-ere included in the efficacy analysis. Active 
treatment consisted of fluvoxamine 50-300 mgjday for either 6 or 8 
weeks. Decreases in th2 mean Y-GOCS scores for the f luvoxamine 
group were sig~1if icantly greater thc~n for the placebo group at 
weeks 2, 3, 5, 6, 7, and 8 (u= 0.01). Also, there were 

8Perse T et al. Fluvoxamine Treatment in Obsessive-compulsive 
Disorder. Am J Psychiatry 1987; 144(12): 1543-1548. 

9SCL-90 obsessive-compulsive scale, General Rating Scale
obsessions, General Rating Scale-compulsions, and the Maudsley 
Obsessive-Compulsive Inventory. The mean change on the Obsessive
Compulsive Checklist was not signiticant (p=O.lO). 

10 Goodr.1an \-1 et al. Ett ica.cy ot Fluvoxamine in Obsessive-
Compulsive Disorder. Arcl1 Gen Psychiatry 1989; 46(1): 36-44. 
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significant 1y more responders; 1 in the 
placebo group (a= 0.01) at endpoint. 
Dnd compulsions were roughly equal. 

fluvoxamine compared to the 
Improvements in obsessions 

FI<.009
12

, a Strata III post-marketing study, randomly assigned 
outpatients with DSM-III OCD to one ot three treatment groups for 
24 1-eeks: fluvoxamine \,'ith anti-exrosu.ce (F', fluvoxamine with 
exposure (F

0
), or placebo with exposure (P

0
) n. Fluvoxamine was 

administered in evening doses up to Joo,ng. Of the 60 patients 
entering the trial, 44 completed treatment to week 24. Clinical 
assessments were made at weeks 8, 24, and 48 (post-treatment 
follow-up). Ri tualc3 ~>'ere self-rated and rated by a blinded 
assessor according to time and discomfort as ~,·ell as the total 
duration of ritual.s each day, the latter taken as a global measure 
of treatmqnt effectiveness. At week 24, the number of 

1. 
"succes:;es " by treatment group were: F

0
•= 11116, F= 7113, and P.= 

6/15; pairwise comparisons of F. versus F and F
0 

versus P
0 

revealed 
no statistically significant differences. Overall, holding 
fluvoxamine exposure constan~ (F versus F.), there was no 
difference between anti-exposure and exposure in terms of .ariables 
measuring ritual beha·:ior at any timepoint. Holding exposure 
constant (F. versus P.), fluvoxamine was better than placc..Lu :m 
rituals only at week 8; this inter-group difference disappeal·o:d by 
week 24. 

While these studies generally lend sur·port to the claim of ett icacy 
of fluvoxamine in the treatment of OCD, they cann0t providu primary 
evidence of efficacy because of lack of a placebo control and/or 
small sample size. These studies are summarized in Appendix 7.2.2. 

11 
"Responder" 

section. 
... ·as defined 0 ,. u _, previously described lrl t11is 

12 Cottraux Jet al. A Controlled Study of Fluvox,un'r.e and 
Exposure in Obsessive-Compulsive Disorder. International Clinical 
Psychpharm. 1990; 5: 17-30. 

13 Exposure pa ~. ients were assigned homework and f loading in 
fantasy for 8 weeks and guided exposure with response prevention 
for another 16 \,'eeks; anti-exposure patients were requested to 
avoid any exposure to feared situations and to not resist rituals 
andjor compulsions. 

14 
11 Success 11 is 

duration of rituals 
delined 
per day. 

by 
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7.3 summary of Data l'erinent to Important Clinical Issues 

7.3.1 Predictors of Response 

The relationships betl>een thet·apeutic response and each of the 
demographic variables, age and sex, ~ere examined by Dr. Hoberman. 
This analysis included all fluvoxamine p3tients from bo~~ studies 
and ccnsidered response as the changes from baseline i11 the Y-BOCS 
score or NHH!-OC score at the last assessment. A regression of 
response on age indicated a statistically non-significant slope. 
Similarly, the distributions ot responses at endpoint by sex were 
nearly identical. Thus, there did not appear to be any clear 
correlation between therapeutic effect and age or between 
therapeutic effect and sex. 

Dr. Hoberman performed the following 2nalyses to examine 
predictors of response. Only those patients in the 
cases" datasets of the pivotal trials were included 
assessments (N 11 u,= 120, NP 1,,= 134). 

potential 
"observed 
in these 

Fir~~. patients were subgrouped according to baseline total Y-BOCS 
scores; those in the upper and lower quartiles ot the districutions 
of baseline scores were then evaluated in terms of Week 10 Y-BOCS 
and NP!H-OC scores to assess the relationship between level of 
illness at baseline and response. Table 7.3.1.1 displays the 
results of this investigation. There is no consistent difference 
between these 2 subgroups. 

-

TADLE 7.3.1.1 - BASELINE Y-EJCS vs. RESPONSE 

Baseline Y-BOCS Number of Mean Char:<Je f :-lean Change from 
Patients from Baselin0 ! Baseline 

(Y-BOCS) I (tHMH-OC) ' -~~ ~~ 

~~~ 

I 1 I 

~ 3:' -6.7 i -1.5 
I 

I < 20 39 -.1. 6 .l. -1.9 
-

Next, a sir.tiLlr ar;alysis ~-o·as perforr.1ed acccrdi.ng to baseli:1e HAMD 
scores to examine the relationship between baseline degree of 
depressive symptomatology and outcome at Week 10. Table 7.3.1.2 
depicts the results of this examination. As above, there appears 
to be no significant difference between these subgroups. 
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~ TABLE 7.3.1.2 - BASELINE HAMD vs. RESPONSE 

Baseline !!MID I Number ot Mean Change He an Change from 

l Patients frura Baseline Baseline 

- -· ----· . - JY-eoc;s) 
·-

(NIMH-OC) 

E:J [ 3:C i -4.8 

I 
-1 . 7 

I ·-
32 -5.6 -1.7 

Due to the flexible dosing used in these jtudies, a dose-response 
relationship cannot be addressed. twnethe less, this issue was 
explored in a prelirninCJry manner by exarn1ning the relationship 
~etween final fluvoxamine dose and Week 10 ~herapeutic response was 
assessed. Table 7. 3. 1. 3 depicts the outcome of this analysis. 
There is no clear evidence ot a dose-response rela~ionship based on 
this data. 

TABLE 7.1.1..3 - FINAL FLUVOXAMINE DOSE vs. RESPONSE 

Final Number of Mean Change He an Change from 
Fluvuxamine Patients from Baseline Baseline 

Dose (mgjday) ( Y -BOC_S) (NIHH-OC) 
- -

'iO ' -6.5 -3.3 .. 
<---·--- ·- I II- _____ 1.00 12 -6.5 I -2.2 

15 -6.2 -1.3 !:. l~O ________ .. 
i• ., 200 13 -7.5 -2.5 
' u-------- ··- -

...., ,- _,... 10 -10.8 -3.7 " L'JU 

II 
'r ·---·- I ll 3 0 () 66 -4.0 -1.4 

. .==:;::;.-;:;-._:;;:;;...-:;-_::·_-;:,__ . 

Post-hoc subgroup anal~·ses w2re performed by the sponsor examining 
the ef:'re-::ts of marital ste1tus, previous "resistance" to SSRI 
treatment, and "secondary depressive symptomatology" on the 
therapeutic effects of fluvoxamine. While these analyses showed no 
substantial interaction between each of these variables and 
efficacy, any conclusions drawn from these analyses, particularly 
from the latter 2 analyses, are of questionable validity; 

·regarding efficacy in treatment resistant patients, treatment 
resistance was not well defined and the adequaci of previous SSRI 
trials is in doubt; regarding the effect of depressive 
symptomatology on efficacy, conclusions ilbout an antidepressant 
component t.o the total therapeutic effect cannot be drawn since 
only baseline HAMD scores were collected. 
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Fluvoxamine plasma levels ~ere performed for all participants at 
the fi'1al assessment time,,oint as a measure of compliance. 
Howevor, there was no consistency in the timing of blood sample 
collection (?:12 hours after the last dose) and, as expected, no 
correlation ~as seen bet~een tluvoxamine plasma levels and 
th~rapeutic response (i.e. change trom baseline in the Y-BOCS and 
the improvement item of the CGI). 

7.3.2 Size of the Treatment Effect 

There are no studies comparing the OCD efficacy of fluvoxamine to 
that of other agents approved or pending approval for this 
indication with the same patient population. However, a rough 
comparison was made by the following method. 

The treatment effect size observed with fluvoxamine ~ds compared to 
that seen with 2 other drugs used in the treatment. of OCD: 
Anafranil, currently approved for the treatment of oco, and Prozac, 
recommended for anproval for the treatment of OCO by the 
Psychopharmacologic Dr-ugs Advisory Committee on July 2v, 1993. 
This evaluation was accomplished by ccmparing the mean cha~ges ft·om 
baseline to endpoint in 7he total y .. Bocs score tor t_he active drug 
patients in the sllor·t-term pivotal trials submitted to support 
efficacy in each !IDA. 

For each drug, 2 such stuuies were submitted. 
trials were dose comparison trials, results tor 
provided (20, 40, and 60 mgjday). Results are 
7.3.2 below. 

Since the Prozac 
each dose level are 
presented in Table 

The mean baseline total Y-DOCS scores across these populations were 
comparal1le, with a slightly higher- score ;1mong the Anafranil 
patients. While any detinitive statement about comparable efficacy 
mandates a comparison of tluvoxamine with another active agent in 
a well-controlled clinical Lrial, in these studies the effect size 
observed with fluvoxamine was comparable to that seen with Prozac, 
which ~as substantially less than that seen with Anafranil. 
Although the presented data is based on "Observed Cases" datasets, 
a similar pattern holds true tor the corresponding LOCF datasets. 
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rTABLE 7.3.2- COMPARISON OF TREATMENT EFFECT SIZES FOR FLUVOXAMINE, ANAFRANIL, & PROZAcl] 
IN PIVOTAL SHORT-TERM OCD STUDIES (OC ANALYSIS! j 

~ug 
...,.-

Eodpoi ot I """" '~c:J Duration Dose Trials Baseline Mean Y-
of Range Number BOCS at Number Y-BOCS from 

Trials of Pts. Baseline of Pts._j Baseline 

Lluvoxamine 10 weeks 100-300 5529 79 23.3 "±'~I I 

5::34 78 27.6 _j 53 - -5. 2 _, 
' 

Anafranil 10 weeks lOG-·3~ 59 118 26.3 102 I -10.1 ~ ., 
61 134 26.2 120 I -ll.S _j _j_ 

~ 

Prozac 13 weeks 20 HCEP#1 47 23.0 42 

I ~~ -· 

HCEP#2 39 2 4. 4 33 

40 HCEP#l 45 22.4 35 I I 
-4.3 j HCEP#2 41 25.4 32 I -7.1 

vO _lHCEP#l 47 I 2 3. 1 

I 
37 I -5.0 

li i HCEP#2 42 I 26.0 31 I -10.0 -' --' 
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7. 3. 3 Choice of Dose 

Since no ~dequate and well-controlled fixed dose trials have been 
conclL:cted, a definitive s':.a ternent abcut a dose-therapeutic response 
relationship cannot be made. Based en the dysjng strategy used in 
the dose titration studies whtch provid~ primary suppcrt for the 
claim of efficacy, it seems that a11 ini~ial dose of 25 mg b ~ith 
increases in dcse to 150 mg 0id as toleri.tted ar.d ovur a week 
period is appropriate, at least in !1ealthy adults. 

7.3.4 Duration of Treatment 

While long-term, uncontrolled humunitarian extension trials do 
sugges~ maintenance of efficacy in OCD patients for one year, this 
issue has not been studied using well-controlled trials. To date, 
efficacy up to only 10 weeks has been adequately studied. 

7.4 ~onclusions Regarding Efficacy Data 

Overall, the data from studies conducted 1n this development 
program provide support for the efficacy or' fluvOJ,amine in the 
acute treatment of outpatients with DSM-III-R OCD witl1 doses in the 
range of 50-150 mg bid (or 100-300 mgjday) for periods up to 10 
weeks. 

Patients with significant depression were excludP.d from the pivotal 
trials to eliminate improvement in depression as a confounding 
variable in the determination of OCD cfticC~cy; efficacy in a 
depressed OCD population has not been well studied to date. Also, 
efficacy 1n OCD patients who have been refractory to other agents 
has not been established. 
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8.0 Safety Findings 

a.1 Methods 

The genAral 
immens-:.., ccrrq 

to assessing the safety data from this 
s~ was two-pronged: 

l) An effor' c0 idPntify important, serious adverse events 
••hich coul• .~. ·,ly lir.ked t.o fluvoxarnine ex["losure. Since 
these ev~~~ ~Y~ccted to be uncommon, this search tended to 
encompass m~- ~• the NDA database. Specifically, this entailed: 
a) a review of individual clinical data for each patient who died 
while exposed or shortly after exposure to fluvoxamine, incluJing 
those involving an overdose ut tlu·:oxamine, in the entire NDA 
database (Strata I through \') up to July 1993; b) a revie·..; o~ 
ir,dividlla:!. clinical in:·ormation tor certain serious adverse events 
in the tota~ database up to July 1993, thosE adverse events being 
selected on the basis of judged potential to represent a clinically 
significant anatomical or physiological change which could Jnad to 
death or serious and/or permanent alteration in bodily tunct' "ning; 
c) a specific search for clinical symptoms related to drug-induceJ 
bleeding symptoms, allergic events, serotonin syndrome, and 
zimelidine syndrome, generally utilizing the combined Strata 
!/Strata II database; d) a review of available data regarding 
abuse potential or any witlldr·a" .l phenomena seen with 
discontinuation of fluvoxamine therapy and outcome of presnancy for 
women exposed to tluvoxamine during gestation; and e) a surv~y of 
drug-demographic, drug-disease, and drug-drug interaction studies 
and case reports which might portend dangerous clinical events 
related to these interactions. 

2) An assessment of the common adverse event profile, laboratory 
study changes, vital sign al~erations, and electrocardiogram 
chanyes commonly associated with fluvoxamine use, to include events 
usually seen with fluvoxamine OV•!rdose. In addition, the potential 
for a relationship bet~een fluvoxarnine treatment and suicidality as 
well as hostile/aggressive behavior was explored. An examination 
of particular events which appeared to be associated with premature 
termination was perf onwd. II' t th the except ion of ECG changes, 
these parameters were examifle.d in both OCD and depression 
populations. since these events were commonly observed, 
populations used for the·:;e irvestigations came mainly from the 
higl1-quality, but relatively snall, Strat~ I studies. 

1 • d . . d ~ Ser1ous et1ne as per ~l 
is tata i, 1 ife-thrc~~1Lt2I1ll1lJ, 
inpatient hospitali:.1tion, or 
overdose, or· cLincer. 

CFH 312.32: 
{JL'!'f:1di1L':1t} Y 
rt.'preser. ts 
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A summary of potentially important adverse events C011sidered to te 
related to fluvoxamine use are summarized as well as important 
events not felt to be related to fluvoxamine. 

The following findings are based on a review of the safety database 
as outlined above. Since several different pools of studies were 
used to examine the safety areas noted a: :ve, each pool will be 
described in its corresponding section. ~ote that discussinns of 
.Individual patients are referenced by _u>trata/Protocol 
HumbE~r I Patient _Numb<;>Ll, except for Strata IV cases, which do not 
have protocol designations. 

8.2 Assessment of Deaths 

Narrative Summary Reports for all Strata I, II, and V deaths that 
occurred up to December 31, 1990 and all strata III and IV deaths 
up to .Tuly 1, 1"92 were examined. A line listing of each 
f luvoxamine death is presentecl in Appendix 8. 2.1 and of each 
Placebo a~d Other Active Drug death in App~ndix 8.2.2. Treatment 
group assignment is the treat~ent at the time of death or, in the 
case of post-study deaths, the last treatment received. 

Table 8.2.1 enumerates all 146 deaths in fluvoxamine-treated 
patients that occurred in all 5 Strata for the above timeframes. 

Estroto TABLE 8.2.1. - ENUMERATION OF ALL DEATHS I 
II Fluvoxamine I Placebo _ I Other Active][ TOTAL l 

I I 0 0 1 1 

II 18 1 1 20 

III 58 0 5 63 

IV 67 N/A N/A 67 

v 3 0 2 ,-
,) 

II TOTAL II 146 I 1 I 9 Jl 156 I 
Deaths from the Strata I/II pre-marketing studies will be presented 
first, then data from the lower quality, Strata III trials will be 
considered. Lastly, death information from post-marketing 
surveillance (Strata IV) and Uw miscellaneous satety database 
(Strata V) will be discussed. 
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Within this drltabase, the crude incidence rates death a~e: 
fluvoxamine 0.7% (18/2737), placebo 0.1% (l/10:i5), and active
control 0.2% (2/979). h'hen these rates are adjusted for different 
exposure durations across treatment groups, the rates (per 100 PEY) 
are not substar1tially different: fluvoxamine 1.9, placebo 0.8, and 
active-control 1.5. 

The identified causes o: death among the 18 tluvoxamine patients 
are categorized in Table 8.2.2. 

Among fluvoxamine pati2nts, the ~est common cause of death by far 
was suicide (7/18 deaths or 39%). This is not surprising given 
that the vast majority of these subjects suffered from a depressive 
illness. Deaths due to overdose are discussed further in Section 
8.5.8. The dt~ath rate due to cardi<tc events is 0.1% (4/2737). 
Other events WPre evenly distributed ~mong 6 other known causes. 
There was one placebo death due to suicide and 2 deaths on active
control agents (imipramine and clomipramine), both due to ~u1c1de. 

L TABLE 8.2.2 - CAUSES OF DEATH: STRATA I/ II :=] FLUVOXAMINE PATIENTS 
---

[ L N _ _j 
·- --

I Suicide 

1-
7 

I 
Unknown 1 

cardiac Events * 4 

Infection 1 I 

Cancer 1 tleor lasm 1 

Stroke 1 -

Accidental lniun· 1 

Pulmonary 1------
Embolism 1 

Hemorrhaqic Pleur_is;( 1 - _,, 
I TOTAL r 18 

* 3 h~art attacks nd 1 case of cardiac tailu~e. 
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Strata III 

The crude deat:1 rates within Strata Ill are: fluvoxarnine 0.2% 
(58/34, 587), placebo 0. 0~; (0/::>8), and active-control o. 7% (5/723). 
Ttte identified causes of death among the 58 Strata III fluvoxarnine 
patients are categorized irt Tab:e 8.~.3. 

Again, suicide was the leading kno~r cause of death (22/58 deaths 
or 38%), followed by cancer;neoplas~ (8/58 or 14%), and infection 
(7/58 or 12%), usually pneumonia oc bronchopneumonia (5 of the 7 
cases). The 8 cancers and neopla;o;rns are distributed among 5 
different organ systems: CNS (3), gastrointestinal (2), and 
uterine, breast, and lymphoma (1 each). 

There were 5 
suicides) and 
unknown) . 

deaths on active-control agents: dothiepin ( 2 
mianserin (2 myocardial infarctions 3nd one cause 

I~ ]' TADLE 8.2.3 - CAUSES OF DEATH: STRATA III 
FLUVOXAMINE PATIENTS 

.. - - --· -

l L N I - -

I 
Suicide 22 

Unknown 9 

Cancer/Neoplasm 8 

Infection 7 

Cardiac Events * 4 

Stroke 3 

Accidental Injurv 3 

Pulmonary Emboli::;m 1 

Ruptured Aneur;rsm ( Unspec. ) 1 

bo·r~L T 58 I 
• 2 heart attacks and 2 cases of cardiac arrest. 

·Strata. 1'!/V 

Ther~ is 110 reasonably accurate denominator for this population. 
'l'here we::-e 67 reports of death in the sponsor's post-marketing 
surveillance database (Strata IV) and J deaths in Strata V 
fluvoxamine patients. Two active-control patients (both taking 
imipramine) in Strata \' died, one of stticide and one secondary to 
choking. Causes ot d~~ch are depicted in Table 8.2.4. 
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[ TABLE 8.2.4 - CAUSES OF DEATH: STR.A'J:'A IV/V I 
FLUVOXAMINE PATIENTS J - . 

II I N I 
J - - - -·-- -

Suicide 30 

Cardiac Events • 11 

Unknown 11 I 
Tnfection 4 

Cancer/Neoplasm 1 

Stroke 2 

Accidental Injury , 
J. 

Pulmoi1ari: Embolism 

I 
1 II 

Sudden Death 3 I -
G. I. Hemorrhage ' 
Pancreatitis ., 

~ 

Ruptured Aortic Aneur}::sm 1 

I Leuko/Thrombo~ytopenia 1 

,, TOT/•L I 70 ~ 
* 6 heart attacks, 2 cardiac arrests, and 3 cases of cardiac 
failure. 

There were 3 cases described as ''sudden death'': one patient 
suffered frcm cerebral palsy and epilepsy and, tor the other 2 
patients, phenothiazines were felt to play a role in the sudden 
death. The case of le~kopenia and thrombocytopenia occurred in an 
80 y.o. male who received 100 mgjday of fluvoxamine for 3 days with 
markedly abnormal hematology studies one day after drug 
dlscontinuation. Leukemia was felt to be J more likely etiology 
than a drug reaction although a bone marrow biopsy was not 
performed. The patient died 3 days after stopping fluvoxamine. 
(IV/ FL629) 

In additiort to the above, 10-day reports of all serious adverse 
events submitted since the corresponding cutoff dates to July 1993 
were screened for deaths which could be related to fluvoxamine 
exposure: no C:ea th among these reports was judged to be reasonably 
attributable to fluvoxamine. 

The assessmer1t ot the potential role ot fluvoxamine in contributing 
to a fatal outcome was often complicated by p1~Jisposing medical 
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conditions, concurrent medications, and incomplete data, making any 
definitive statement about causality very difficult in some cases. 
As will be discussed in Section 8.5.8, there are 2 overdose deaths 
which may have involved ingestion of fluvoxamine alone. 

Otherwise, it is Loncluded that tl1ere is no evidence that the use 
of fluvoxamine was likely to play a significant etiologic role in 
any of these deaths in the judgement ot this medical reviewer. 

8.3 Assessment of Dropouts 

6.3.1 Overall Pattern of Dropouts 

Ir1 the course of the st11dies in Strata I, II, and Ill, there were 
a total of 13,148 patients who prematurely 1:erminated for a variety 
of reasons. Table 8.3.1.1 enumerates these dropouts by t~eatment 
group according to treatment at the time of dropout. 

TABLE 8.3.1.1 -PREMATURE TERMINATIONS * ~ 
Strata Fluvoxamine Placebo Oth-:::-11 

{Nrar=37J24) (N1 n 1 =111J) {Ntar=l~ 

I 4 50 309 24:' 

II 1048 30 170 

III 10655 1 5 173 

TOTAL \[ 12154 l 404 590 

* N,
0
,= the number of urnquc patients per treatm2nt group for all 

J Strata combined. 

strata I 

Table 8.3.1.2 depicts the pcrce~tages of enrolled Strata I subjects 
by treatment group who completed studies and who dropped out for 5 
major categories of reasons: 1) 1neffective medication, 2) adverse 
experiences (includes adverse events, suicide attempts, deaths due 
to suicide, and deaths due to other causes), J) intercurrent 
illness (used only if a condition was clearly not related t0 drug 
treatment), 4) improvement, or 5) administrative reasons (includes 
lost to follow-up, protocol violations, or other non-drug related 
reasons). Dropout rates in the fluvoxamine gro~p for all 
categories of reasons were comparable to those in the group treated 
with other active drugs, with slightly fewer fluvoxamine subjects 
dropping out for adverse events (21.7% vs. 27.8%, respectively). 
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II 
TABLE 8.3.1.2 - STRATA I TERMINATIONS ,, 

J[ Fluvoxamine I Placebo I Other I· - . .. 

# E;.;;;osed 
: 

1087 ' 9':>6 5"8 
f-"---*-

% TotaJ l~ropouts ~2% 3H 43% 

% Dropout By Reason 

- Lack of Effect 8% 14% 6% 

- Adverse Expe>:ience 22% 7% 28% 
( 

- Intercurrent Illness ' 0% 1% 0% 

- Improvement 0% 0% 0% 

- Administrative 12% 11% 9% 
-

Strata II 

For purposes of these enumerations, treatment group is determined 
by the treatment (i.e. fluvox:1mine, placebo, or other active drug) 
received at the ti1ne of trial discontinuation. Table &.3.1.3 
presents the percentages of enrolled Stra:a II patients who dropped 
out for the 5 general categories of reas~r1s described under Strata 
I. Over one-half of the fluvoxarnine patients dropped out of Strata 
II studies, primarily due to adverse experiences, administrative 
reasons, and lack of effect, with the rates for each of these 
categories higher than the corresponding rates for patients treated 
with other active drugs. 

·-

I TABLE 8.3.1.3 - STRATA II TERMINATIONS ~ 
I J[ Fluvoxami.1e I Placebo I Other I 

_j -

# Exposed 1923 428 581 

% Total Dropouts 54% 19% 29% --r--
% Dropout By Reason --
- Lack of Effect 14% 9% 8% 

- Adverse Exp. 20% 2% 10% 

- Intercurrent Illness 0% 0% 0% 

- Improvf'ment Jt 6% 2~ J% 

- Administrative 14% _l 6% 8% -~ -
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Strata III 

The data in this section derives only from the 66 studies in the 
dedicated databasE in Strata lll. Table 8.3.1.4 presents the 
percentages of pati0r1ts who enrolled in studies and prematurely 
terminated for the 5 ~ajor categories of reasons described above. 
Fluvoxamine-treated paLients demonstrated a l1igh completion rate 
(>2/3) with the most fr,•quent reason for d[-opout being adverse 
events. The dropout ratJ~ due to adverse experiences i:1 the 
fluvoxamine group was comparable to the rates in the placebo and 
other active control populatic~s. 

L TABLE 8.3.1.4 - STRATA IIJ: TERMINATJONS 
-· -- . _ ____) 

[ 'L£_' . I Pl.:!ccbo _j_ Other J ·-_j r _lU'vUACllltiatC I 

[L Exposed 34587 I 58 7 23 

% Total Dropouts 31% ::6% 24% 
f---... 

% Lropout By Reason 

- Lack. of Effect 2% 7% 3% -
- Adverse Exp. 14% 12% 13% 

l - In':ercurrent. Illness 0% 0% 0% 

- I~rovement 

Jt-
2% 0% '"71~ 

- 0 r-- --
.Z\dministrative 13% 7% 60 J I -o 

.!::-~ - -

8.3.2 Adverse Events Associated with Dropout 

During clinical studies in Strata I, II, and III, a total of 5,995 
subjects dropped out due to adverse experiences. Table 8.3.2.1 
enumerates these dropouts by treatment grot1p according to treatment 
at the time of termination and strata. 

'r 
EVENTS I II TABLE 8.3.2.1 - PREMATURE TERMINATIONS DUE TO ADVERSE 

Strata Fluvoxamine Placebo Other TOTAL 

I 236 67 155 l 458 

II 383 7 56 ~ 446 

III 4989 7 95 5091 

I[ 
... ---· - -·- --·- -- - . - -. ------ - ·- -·-

I TO'I'A~ 5608 I 81 I 306 II 5S! 9 5 I -
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Strata I 

In Strata I studies, the most frequent body system~> involved in 
adverse events leading to dropout w·ere the nervous sytem, the 
digestive system, and bod~ as a whole. For purposes of comparing 
dropout rates across tt·eat.:nent groups, the U.;o 10 w·eek pivotal 
studies in Obsessive co"1pulsive Di~order, 5529 and 5534, were 
pooled to examine dropout rates in patients with OCD; Table 8.3.2.2 
displays the incidence rates for dropout in this pool by these body 
systems. 

Table 8.3.2.3 presents dropout data for specific adverse events in 
the pooled OCD studles for events cited by at least 1.0% of the 
f luvoxamine dropouts. For this table and ~~ubsequent analogol!s 
tables, the figures provided are the percentages of patients who 
prematurely terminated and cited an adverse event in that body 
system as a reason for dropout. 

I TABLE 8. ~. 2 . 2 - DROPOUT RATES (%) BY BODY SYSTEM IN STRA'l'A I I OCD STUDIES 
~- - ___J 

L I FLUV £N=160) I PLAC (N=l6D) ~ -
I N<.•rvous 8.8 1.9 

~tive 
t 

3.8 0.6 

as a Whole 5.6 1.9 

G;y Body ~ster" =r . 15.6 I 3. 8 ~ 
~ -

[TABLE 8.3.2.3 - SPECIFIC AE'S LEADING TO DROPOUT IN J STRATA ! OCD STUDIES 
- -

I Body System I Adverse f~~:~~lt I FLUV 
I PLAC 

L.. _l (N=l6o) (!!=160j 

Nervous Insomnia --- L 3 . 1 0.0 

Somnolen .. :e 2. 5 0.0 --
Anxiety 1.9 0.0 

Digestive Nausea 2. 5 0.6 

Body as a \·lhole Asthenia 3. 1 0.0 

Infection 1.3 0.6 
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Likewise, the following placebo controlled, d~pression studies of 
equal, short duration (6 weeks) wer•~ pooled: 5506, 5508, 5510, 
5520, ~522, 5525, 5526, 5527, and 5528. Table 8.3.2.4 displays the 
rates of premature termination by major body system tor this pool 
of studies tor body systems implicated in at. le.:Jst 5% of the 
tluvoxamine dropouts: ncrvuus, jigestive, and body as a whole. In 
each of the above r..entioned t>Od)' systems a2 ··ell as tor all adverse 
events combined, patients in these studies dropped out at a higher 
rate than patients in OCD studies. 

'[TABLE 8.3.2.4 - DROPOUT RATES (%) BY BO~Y SYSTEM IN SHORT-TE~J 
DEPRESSION DROPOUT POOL 

- - -- - -- -- - - -- ------ --- -- - ·- - --· r 
_jFLU_\' (t~ ~ 8 7_9) I P_LAC (N~:i·lG) ! 01'!1 (N=505)] L .. - -

Nervous 14.9 3. 9 18.0 

Di estive 12.5 1.6 

I 
7.1 I 

Body as a \\hole 6.7 2. 6 5.5 ll}":~B~o~dy~~s·s=t~em~'====~==~22~-=3==~==d=====7.=5=====b====~2~6.=3===Jdl 
Table 8.3.2.5 depicts the frequency of premature termination by 
specific event for events cited by at least 1.0% of the fluvoxamine 
dropouts in this study pool. All listed adverse experiences 
occurred more often in fluvoxamine patients than in placebo 
recipients. Nausea was associated with dropout at a sustantially 
higher rate among the tluvoxamine subjects compared to those 
receiving other standard antidepressants (imipramine or 
desipr·amine). i\lso, n.:.usea ~>as seen in 11% of the depressed 
fluvoxamine patients at the tiDe of dropout but was implicated in 
premature termination tor only about r< ot the OCD fluvoxamine 
patients. Dry mouth, given as a reason tor dropout in 4.8% of the 
active control drop outs and the mos.._ common event leading to 
termination in this treatment group, occurred in only 0.9% of the 
fluvoxamine dropouts. 
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F 8.3.2.5 - SPECIFIC AE'S Ll:ADING TO DROPOUT IN SHORT-TERM 
DEPRESSION DROPOUT POOL 

Body systew I Adverse FLUV PLAC OTHER 
! Event (tJc37'J) (N=746) (N"'505) 

~ . ~ ~ - ~~- - ~-

Nervous Insomnia , ') ... ~ 1.6 2.6 

Somnolence 4 . 0 0.4 4.2 

Nervousness 2. 8 0.4 2.6 

Dizziness 2 . 4 0.4 2.8 
-

Agit<~tion 1.9 0.1 2. 2 

hnxiety 1.0 0. 1 0.8 

Digestive Nausea 10.6 1.1 4.0 

Vomiting 2. 6 0.3 ~. c 

Diarrhea 1.7 0.5 0.4 

Anorexia 
i 

1.3 0.4 1.0 

Dyspepsia 1.3 0.1 0.8 

Body as a 1-Jhole Headach1.~ F.o 0.9 1.4 

Asthenia 5 0.5 1.8 

Abd. Pain I 1.0 i o.o o.o 

Strata IT 

For purposes of evaluating dropout rates seen with extended 
exposure to fluvoxamine, the following Strata II placebo 
controlled, depression stJdies ot about equal, l_ong duration (46-52 
weeks) were pooled: 5508E, 5525E, 5526E, a~d 5527E. Protocol 5508E 
employed a target dose range ot 50-300 mgfday; the other 3 trials 
used 100-300 mg/da)'. Tt1e most trequent body systems involved for 
dropouts were, as in strata I, the nervous sytem, the digestive 
system, and body as a whole. The rates of association of these 
systems with premature termination is shown in Table 8.3.2.6. 
Treatment group assignment is det2rmined by the treatment received 

'at the time of tri<l discontinuation. 
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EL~ 8.3.2.6 - DRO'i'OUT RATES (%) BY BODY SYS:!'EM IN LONG-TERM I DEPRESSION STUDY POOL 
~- - ~ -· ·-

I FLUV 1N~l97\ PLAC (N=63) OTH (N=llG) L. - ~ ~- . -'-- -· -. ; . 
-~ 

Nervous 11.2% 1 .. 6% 6.9% 
. -

Digestive 7 . l ,, 0 .. 0% 5 .. 2% 

Body as a \-lho l e 6. 1% 1 .. 6% 8.6% 

[An~ I I 
'---, j Bod~ SJ:·stem 19. 3% 4 . 8% _j__ 17.2% 

Table 8.3.2.7 displays the incidences of specific AE's leading to 
dropout which were noted in at least 1.0% of the fluvoxamine 
terminators. With the exception of psychotic depression, none of 
these events caused placebo subjects to dropout. 

Of the 37 fluvoxamine patients dropping out due to adverse events 
in t1.2 course of these 4 extension trials, :!6 dropped out in the 
first 10 weeks of the extension tric ls, 7 ter·minated during the 
second 10 week period, ilnd 4 during the third 10 week period. No 
patient in any treatment group dropped out due to an adverse event 
after 30 weeks of participation in this pool. It must be noted, 
however, that the attrition rate during the first 10 weeks in all 
3 treatment groups was high and highest in the fluvoxamine group, 
of whicll about 40% prematurely terminated by week 10; less than 20% 
of the fluvoxamine group continued participation in these trials 
beyond week 30 with similar figures for the placebo and active
control groups. Thus, this data is not felt to be very useful tor 
the assessment of significant adverse events seen with long-term 
use of fl~voxamine and the incidence rates noted in Table 8.3.2.7 
are weighted toward events associated with dropout with short-term 
use. Examination of the 11 t luvoxamine dropouts that occurred with 
longer-term exposure (i.e. beyond week 10 of the extension trial) 
showed that the adverse events reported at dropout were very 
diverse and there was no clear patter:< oi adverse experiences 
associated with these dropouts. 
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~TADLE •• 3.2.7 - SPECIFIC AE'S LEADING TO DROPOUT IN LONG-TERM 
D~PHESSION STUDY POOL ~ r= - .. -- -- - -- -

System Adverse Event FLUV II Body 
'c .. ._ ___ (U'=._197) 

Nervous Insomnia 2.5% 

Drv Mo•.1 th 2.0% 

Somnolence 2~0% 

Nervousne~-;s 1. ~% 

Tremor 1. 5% 

Manic Heact ior. 1. 0% 

Psychotic .1..0% 
Depression 

Digestive Nausea 4.1% 

constip~~tion 1.0% 

Diar-rhea 1.0% 

Body as a Whole Headache 4.1~-

Urogenital Impotence • 3.1% 

Prostatic I 1.5% 
Disorder •# I 

Cardiovascular Tachycilrdia 2.0% 

Skin Sweatiny 1 .._. <:-• ::> 0 

• Rate denominiltors corrected tor sex. 
# Prostate infection. 

Strata III 

PLAC 
(N=6J) 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

1.6% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

OTHER 
{N=116) 

0.9% 

1. 7% 

0.9% 

0.9% 

0.0% 

0.9% 

0.0% 

4.3% 

0.9% 

0.0% 

5. 2% 

0.0% 

C.O% 

1.7% 

3.5% 
' 

II 
_j 

I 

Most Strata III studies usJd a target dose range of 50-300 mg/day. 
Planned duration of these trials varied widely, from 4 to 52 weeks. 
In these studies, 14.4% of the fluvoxamine subjects discontinued 

. trials due to adverse experiences. Table 8.3.2.8 shews dropout 
r:ltes by body system in Strata III studies and Table 8.3.2.9 
displays the incidence of adverse experienc~s in the fluvoxamine 
group which contributed to premature termination in at least 1.0% 
of the fluvoxamine patients. Since tl:e vast majority of Strata III 
patients were 1n the fluvoxamine treatment group, comparisons 
across treatment <Jroups ;n·e not pres0ntcd in the latter table. 
Qualitatively, this adverse event protile is not substantially 
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ditterent from tl1ose rn tl1e Strata I and strata II study pLols. 
Quantitative!:,·, these incidence rates appear to be somewhat lower, 
perhaps a reflection ot less cumillete adverse ever1t documentation 
in these lower quality studies andfor exposure to lower doses (16% 
of all Strat.:1 III tluvoxumirw putients received a modal dose of 
><'00 mg.fday \>hl't clS 3.DOl:t: 43% O[ both Strata 1 and Strata II 
patients received ~ modal dose in this range.) (Note: The 
denominators 111 th0se .., t,-llJles exclude subjects tor whom CHF 
documentation regardinq advei-se events leading to dropout wus 
incomplete vnd judged by the sponsor to be unrelrable; this 
involved 855 f luvoxamirw 1Jatients, 3 placebo !Jatients, and 4.; 
patients treated with ar1other active control.) 

I TABLE 8.3.2.8 - DROPOUT RATES (%) BY BODY SYSTEM IN STRATA III I ·-
I 

I 
I I OTI! l FLUV I·LAC (N=55) (N=':79) 

-· 1 (tl 3J,?J2) - ---
Digestive 6.9 1.8 2. 7 

Nervous G.S 1.8 4. 4 

Body as a Whole 3. 9 5. 5 2. I 

I An:t: Bod:t: s:r::stem I 12. 3 I 7. 3 I 7.5 J 

TABLE 8.3.2.9 - ADVERSE EVENTS LEADING TO DROPOU'l' 'l 
IN STRATA III FLUVOXAMINE PATIENTS 

- ·-- ----- ·-- -

I 
Body System Adverse Event Incidence ( % ) 

.. - . 
(_N~J3, 732) 

·-

Digestive J Nuusea 

I 
4 • 6 I ~VomiUn<J 1. 7 J -·- -· . - -

tecvous DizzinLess 1 "' -. J -

Somnolence 1.2 
- - - -· -

Body as a Whole Headache 1.2 ·-

I I Abdominal Pwin 1.1 

Page 59 NDA 20,243 

OCD fluvoxamine Page 140 of 708



8.4 Safety Findings Discovered with Other Specific search 
Stl:ategics 

8.4.1 Search for Serious Adverse Events 

The sponsor u~ed a specific search strategy to screen all ~ Strata 
tor "s•.'r ious" adverse events; tor Strata I I I and Strata IV, this 
includes the July 1992 updates. The critet·ia used to define a 
seriouP adverse event ~ere in accordance with the ~DA definition: 
any adverse event that ~o;a,; tatal, life-threi.itenin<J, permanently 
disabling, requiring inpatient hospitalization, or represented a 
congenital anomaly, o\·erdose, or canct.?r. For purposes of this 
section, only QQ_Il::-_f!l_tnl serious adverse e•Jents will be discusst:od 
unless otherwise noted; all deaths ~ere addressed in Section 8.2. 
causality judgement was not a tactor ir1 the sponsor's report of 
these events. 

There were 33 tluvoxa~inc patients in strata I, 152 in strata II, 
and 702 in Strata II I >>ho rr.:~or·ted serious adverse events. 'l'he 
sponsor's review ot spontaneous adverse event reports (Strata IV) 
revealed 483 ser-ious events. Also, Hi fluvo>.:amine patients in 
Strata V experienced serious adverse events. 

In strata I, Strata II, Strata iii, and Strata V, the most common 
reason for designating an e·:cnt as serious anwng tluvoxamine 
patients was hospitalization; also, in all 4 ot these Strata, the 
most common reason for hospitalization was worsen1ng of depression. 
Within the world-wide post-marketing surveillance database (Strata 
IV), the most common non-fatal, serious event was intentional 
overdose. 

Serious .:;dverse events, ins'-l_tl_gi_ng those as'--ociatcd with deu.th, seen 
in the combined Strata 1/Strata ll population at an incidence rate 
of at least l/1,000 among th~ tluvoxa~ine patients are displayed in 
Table 8.4.1, along witl1 ~ne placebo and active-control rates. All 
rates in the fluvoxa~ine group approxi~ate tl1e placebo rates with 
the exceptions of those tor suicidality i'lnd non-suicidal 
depression. llov.ever, when these rates are adjusted for different 
exposure durations amon<• the treatment groups, the adjusted 
fluvoxamine rates (per 100 PE\) are less than the placebo rates: 
suicidalality: fluvoxamine 5.9, placebo 6.0, and active-control 
9.8; non-suiciqal d~£ression: fluvoxamine 5.2, placebo 7.5, and 
active-control 0.8. 

1Excluding one serious adverse event in a tluvoxamine patient 
in the non-dedicated database ol Strata Ill: a 37 year old male 
with depn'ssion took .1n ovcrdos<' ot diazepam after 54 days ot 
tluvoxamine thera~y; apparently there "'ere no advet·sp sequelae of 
tt1is event since tl1e patient completed the G month study. 
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r 
INCIDENCE ll TABLE 8.4.1 - SERIOUS ADVERSE EVt:N'l'b OCCURRING AT AN 

> 1/1,000: STRATA !/STRATA II I, 

Adverse Event FLUV ! l)L.1\C I CONTROL J (tiC:'73"7) ' ( N -7 1 0 ,, 'i) (No:979) - - - ·- . --- ) - - - _J . 

r;icidality * 

I 

2.0% , _ ___J 0.8% 

I 
1.3% li 

I /Non-Suicidal 1. 8 ~l 0.9% 0.1% 
Depression •• --
Accidental Injur-_y 

+ 
0. 3% 0.1% 0.2% 

Infection o.n 0. 1% 0. 1% 

Allergic Reaction 0. ~% o.o% 0.1% 

Myocardial 0 "1~ .... o.u% 0.2% 
Infarction 

Neurosis u. 2% 0.2% 0.1% 
--,, 

-
'I syncope u. 2% o.u% 0. 1% 

Cerebrovasc~lar u. 1% O.U% 0.0% 
Accident 

Mania 0. 1 't 0.0% 0.4% 

Seizure 0.1% 0.2% 0. 4% -
* Includes events coded as suicide, suicide attempt, overdose, or 
suicidal ideation. 
** Inclllde5 only those patients v.:ith depn.:!ssion or psychotic 
de~ressiun and none of the terms included under suicidality. 

Serious event listings (or all clinical trial1; (Strata I, II, III, 
and V) were examined ~~ t.l1e reviewer to seat·cll tor adverse event 
ter:::s which wc>re felt to pos,-;ibly rept·L·s."nt clinically siqnificant, 
drug-related ..;,vents. Serious events which prompted review of 
individual Narrative Summ..Jry l<eport,:; were: allergic reaction, 
anemia, arrhythmia, atrial tachycardia, bowel infarction, 
carcinoma/neoplasm, cataract, cerebrovascular accident, coma, 
deliriuM, dementia, drug level increased, dyspnea, gastrointestinal 
bleeding, goiter, hematuria, hemoptysis, hepatitis, hypertension, 

-hyponatremia, hypotension, hypot!lyroidism, intestinal obstruction, 
jaundice, liver necrosis, lung edema, mescnteri~ occlusion, 
myocardial infarction, pancreatitis, paralysis, ~ericarditis, 
peritonitis, postural hypctension, pulmonary embolism, renal 
caculus, retinal detachment/disorder, sepsis, shock, stupor, 
tachycardia, th~ombucytopeni~. and withdrawal syndrome. 
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Events classified as serious in this database but nut selected for 
individual casE' review are listed in Appendix 8.4.1: for some 
events, the nunber of observed cases was clearly not unusual given 
the sample sLce (tl 11 u,> 37, 000); for other events, the terms were 
deemed less likely to rep~esent truly hazardous experiences; the 
rema!~der ot these events are adequately addressed in other 
sections G! this review and a case-by-case review as part of this 
search ;;as nut felt to be critical (i.e. convulsions, mania, 
abortion, prcgn<.~,.~v. ecchymosis, suicidal ideationjattempt, 
overdose, and hostiliL~·l. 

Additionally, listings of se~ious adverse events for Strata IV were 
screened for events which: 1) were identified in the other stsata 
and felt to be clinically impor~ant and possibly drug related OR 
2) events which were felt to repr~sent a potent~ally serious drug 
effect and were not seen in the other Strata . This database 
included 10-day Reports of serious ldverse events up to July 1993. 

Based on the above selection of specitic events for review, a total 
of 149 cases of non-fatal, serious adve~se events were reviewprl: 26 
cases were felt to be clinically signiticant and attributable to 
fluvo~·lmine4 • These events ~re as follo~s: 

Allergic reaction, bradycardia, epidermal necrolysis, ~tevens
Jchnson syndrome, hepatitis, hyponatremia, dystonia, extrapyramidal 
sympton1s, and thrombocytopenia. (Only an isolated case was 
identified for each of 2 events: thrombocytop~nia and bradycardia 
which was not du= to a drug interaction. These are presented in 
Section 8.5.2.2 and Section a.s.3, respectively. The other cases 
will be discussed ir1 Section 8.6.) 

2Events seen in Strata I, II, III, and V which were felt to be 
importc.nt ilnd possibly drug-related, includinq isolated findings, 
include the following: allergic reaction, brady~ardia, drug 
interaction, hyponatremia, liver toxicity, movement disorders, and 
thrombocytopenia. Other events which were class if .iced in this 
category were: nausea, se~ual dysfunction, mania, and seizure; it 
was felt that data regarding these events was adequat~ to permit 
discussion 'n Section 8.6 and thus these were not so~ght in the 
search of Strata IV. 

3Import.1nt events not previously observed were: cerebellar 
syndrome, epidermal necrolysis, marrow depression, and Stevens
Johnson syndrome. 

4C3.usalitv \>'as based on the judgement ot the re·;iewer and 
included th•! iollowing factors: timing of the event r~lative to 
Fluvoxilmine ther<~py, likelihood of alternative etiologies, 
approxim.1t0 incidC:iiCl' ot the event in the genet-al popul:ttiun, and 
results of rechallange with the drug. 
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Also clinically significant and attributable to fluvoxamine were 
the following, which are thought to be related to drug-drug 
interactions: increased anticoagulant effect due to possible 
interaction with a hepatically metabolized Vitamin K antagonist, 
bradycardia due to a possible 1nteraction with propranolol, 
bradycardia due to a possible interaction with diltiazem, 
orthostatic hypotension due to a possi•,le interaction with 
metoprolol, increased theophylline levels with toxicity, and 
increased levels of tricyclic antidepressants (amitriptyline and 
clomipramine) - these cases will be p~esented in section 8.8.3. 

8.4.2 suicidality 

Emergence/Worsening of Suicidal Ideation 

The emergence of suicidal ideation ~as assessed by conducting a 
meta-analysis of 12 clinical studies in depression using item #3 
(Suicide) of the Hnmilton Depression Rating Scale {HDRS). All 
studies were either 4 weeks or 6 weeks in duration. Emergence of 
suicidal ideation was defined as a change from an item 3 score of 
o or 1 at baseline to 3 or 4 at any ti:ne post-baseline; only 
patients with a baseline score of 0 or 1 were included in this 
analysis. Emergence rate differences across treatment groups were 
primarily tested for statistical significance using the Mantel
Haenszel adjusted incidence difference with secondary analysis 
using Pearson's Chi-Square test. Table 8.4.2.1 presents the rates 
for emergence by treatment group. 

Statistical analysis of this data reveals no significant difference 
for fluvoxamine vs placebo or for fluvoxamine vs active control 
using both the Mantel-!laenszel adjusted incidence difference and 
Pearson's Chi-square. The Breslow-Day test was not significant for 
lack of homogeneity of the odds ratios across the 12 studies at the 
0.10 level for fluvoxamine vs placebo nor for fluvoxamine vs Active 
control. It is concluded that fluvm·:J.mine treatment was not 
associated with an increased risk of emergence of substantial 
suicidal ideation among these depressed patients compared ~o 
placebo or tricyclic control groups. 

' 
3Thc database consisted of 3 placebo-controlled studies 

5522, and 5528) and 9 placebo- and active-controlled studies 
5505, 5506, 5508, :>510, 5:520, ::>::>25, 5526, and 5527}. 
controls were ir:•ipt·amine or desipramine 50-300 n.gjday. 
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TABLE 8.4.2.1 - INCIDENCE OF EMERGENCE OF SUICIDA~ IDEATI~ 
IN 12 PLACEBO-CONTROLLED TRIALS: A META-ANALYSIS 

. - - -- - -

F'LUVOXAMltJE PLACEBO ACTIVE CONTROL 
(N~478) (11=376) (N=250) 

Number ( % ) 8 (1.7%) 12 (3.2%) 7 (2.8%) 

M.ll. Adj. Incidence --- -1.4% -1.1% 
Difference • 
95% c. I. for --- -3.5, 0.6 -3.4, 1.3 
Difference 

M.!l. p-value for --- 0 .. 17 0.36 
Difference 

Pearson's Chi- --- 0.15 0.31 
Square p-value for II Difference -d ' 

• Difference of fluvoxamine rate min;.~s placeoo;active-control 
rate. Negative va.llJes for the adjusted incidence difference 
indicate that the fluvoxamine rate was less than the Placebo/Active 
control rate. 

The incidence of worsening of suicidal ideation was evaluated using 
the same study pool and analysis as described above. Worsening was 
defined as an increase in the item 3 score from baselir! at any 
time; patient~> with a baseline score of 4 (the highest possible 
score) were excluded from this analysis. Table 8.4.2.2 presents 
the rates for worsening by treat:ment group. 

Statistical analysis of this data reveals no significant difference 
for fluvoxamine vs placebo or fluvoxamine vs active control 
comparisons of rates of suicidal ideation worsening. The Breslow
Oay test was not sig~ificant for lack of homogeneity of the odds 
ratios across the 12 studies at the 0.10 level. Jt is concluded 
that fluvoxamine treatment was not associated witl1 an increased 
risk of worsening of suicidal ideatioll among depressed patients 
relative to placebo or tricyclic control groups. 
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-
TABLE 8.4.2.2 - NUMEER OF i'l\TIENTS WITH WORSENING OF SUICIDAL 

IDEATION IN 12 PLACEBO-CONTROLLED TRI'\LS: A META-ANALYSIS -- -· - -- -

I 
F'LUVOX.l\MI N 1:. ! PLACEBO ACTIVE CO'lTROL 

J.N=886) (N=789) (N=542) 

Nur.~ber Ctl 147 (16.6%) 137 (17.4%) 82 (lC:.l%) 

H.H. Adj. Incidence --- -.GO% 2.1% 
Difference * 
95% c. I. for --- -4 . 2, 3~ -2.~, 6.3 
Difference -

H.H. p-value for --- U.74 0.34 
Difference 

-

J Pearson•s Chi- --- 0.67 0.47 
Square p-value for 

Difference - . 

* D.1.~ference of fluvoxamine rate 'Tiinus placebo/active-cc,ntrol 
rat:e. Negative values for the ~diusted incidence ctiffer.:mce 
indicate that the fluvoxamine rate wa3 less than the placcbojactJ.ve 
conc.rol rate. 

Suicidal Ideation/Behavior 

The occurrence of events associated with suicidali~y was examined 
in the combined Strata r;strata II popu~ation. Investigator terms 
which were the focus of this search are classif]ed as follows: 
suicidal ideation, suicide attempts and gestures, ana completed 
suicides. Table 8.4.2.3 displays the incidence rates of these 
events within this dataset. The only c'ifference between the 
fluvoxamine and placebo _incidence rates wh1ch is significant is 
that for suicide attempts•; however, when these rates are corrected 
for the difference in exposure duration between these 2 treatment 
groups, the adjusted rates (per 100 PEY) are: fluvoxamine 1.6 and 
placebo 0.8. These rates are not substantially different. 

In summary, fluvoxamine treatment 
the emergence or worsening of 
behavior. 

does not appear to be related to 
suicidal ideation or suicidal 

4Using c.tw ::-ta;led Fishet·':.; exact t•est \vith a= 0.10; p= 
0.054. 
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TO SUICIDI\LITY: 'I TABLE 3.4.2.3 - INCIDENCE OF EVENTS RELATED 

I STRATA I/II j 

~- 1 
FLUV PLAC£LO OT!iEfu 

(" _:'}']!) ( N= 10:0 5) (N=979) ,, 
- - - - ~-- -

Suicidal Idedtion 

I 
0 . ()% I 0.2% 0.3% 

Suicide Attempts• o.~)?s <0.1~ 0.2% 

Suicides I 0.~% I <0.1% 0.2% 

Gu I =r I 
-

II Events 1.1% 0.3% 0.5% --

* Includes gestures and co~pleted suicides. 

8.4.3 Events Related to Aggression or Hostility 

:.-he listings of adverse events lor Str2ta I and Strata JI was 
searched for investigator terms wl1ich suggested the emergence of 
asgression or hostility during treatment with fluvoxamine, placebo, 
or an active-control drug. The percentages ~f patients with these 
events are: fluvoxamine 0.6% (17/2737), plac..::L.:- 0.3% (3/1055), and 
active-control 0.2% (4/979). It adjustment is made for the 
difference in exposure duration among the 3 treatment groups, the 
rates (per 100 PEY) are: lluvoxamine 1.8, placebo 2.3, and active
cont-rol 3. 0. It does not appear that f l uvoxar.: i ne exposure is 
related to the emergence of aggression or hostility. 

8.4.4 Bleeding Symptoms 

Ecchymosis was observed 1n 1.3% (2/1ll0) of the Strata I OCD 
fluvoxamine patients, 0.7% (5/732) of the Strata I short-term 
depression pool patients, and 1n none (0/778) of the placebo 
patients in either pool. 1'o estimate the incidence ot all bleeding 
events in a larger database, adverse events in tl1e Strata !/Strata 
II population were searched for investigator terms which suggested 
bleeding. Events ide~tified were: hemorrhage, ar1emia, de~~eased 
hematocrit, melena, hematochezia, epistaxis, hematuria, 
menorrhag i-1, metrorrhagia, hem a tospermia, bleeding ~urns, 
ecchymosi~. bruising, hematoma, and purpura. Incidence rates for 

-all identified bleeding events in this dataset were: fluvoxamine 
2.0% (55/2717), placebo 1.0% (11/1055), and active-controls 1.5% 

5 ' - ' For a g1ven pat1ent, mult1ple occurrences of bleeding or 
sin,ultaneous blcedinq from multiple sites was counted as a single 
numerator event tor pur~oses ol computing an o;erall bleeding event 
inc !.de nee rate. 
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(15/979). Exposure-adjusted rates (per 100 PEY) are: 
5.9, placebo 8.3, and active-control 11.4. 

fluvoxamine 

One fluvoxamine patient in this population died with a bleeding 
event listed as a cause ot death: a 70 year old male who had been 
treated with fluvo> ~inc up to 150 mgjday for over 31 weeks died, 
with the do•:umented causes of death being ~yocardial infarcticn and 
perfor'lted •2uodenJ.l ulcer. Of note, this patient. appears to have 
been treated chronically for arthritis with piroxi.cam, with which 
gastrointestinal perforation has b•~en observed. lt is unlikely 
that fluvoxamine played a role in this de~~h. (II/5066/2533) 

Six other fluvoxamine patients in Strata I and Strata II dropped 
out with a bleeding event reported at the time of dropout. These 
cases are summarized in Table 6.4.4 below. !n two of these cases, 
predisposing conditions are noted: chr•>nic gastritis and 
diverticular disease. The possibility of exacerbation of these 
conditions by fluvoxamine exposure and the etiologic role of 
fluvoxamine 1n the other four cases is unclear but a drug 
relationship is not suggesced given the wide range of exposure 
durations prior to dropout. 
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- DROPOUTS WITH BLEEDING EVENT-;: STR11.T11. If II - II Tli.BLE 8.4.4 
!i 

Strata/Study/ Age Sex Dose Duration Event Comments __j 
Pt. (mgjday) (days) 

I/S534/62898 38 F I 2:.0 65 Fe Deficiency "Mild": slight. j 1n 
Anemia H/H, using ASA PPN; 

irr.proved -.: i th Fe TX. 
I 

ll/5508E/ 37 F 300 199 Bleeding TX'd wit~ cimetidine 
5392 Ulcer durii2.S!_ erial. 

II/5520Ef657 34 F 300 235 I Gastric "Long !!/0 gastritis." I 
1--

131Peding 

I II/5066/3352 43 !1 75 3 llematernesis Vomited blood )2 with 
epigastric pain, 
nausea. 

II/5529E/ 39 F 200 66 Rectal Fer·: to be D/T 
62719 Bleedir..9:_ diverticular disease. 

II/5526E/ 30 F 300 68 1 Henstrual Occurred during 2 
61453 Bleeding periods without D/C 

I 
after first episode, 

II no labs. .dl . 
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The sear=h tor serious adverse events revealed 2 cases of bleeding 
u leers, 1 case of rupture of. esophagea 1 Vi' rices, and 1 case of 
hemoptysis which were not felt to be related to fluvoxamine , 
e;{posure 

Overall, evidence to date does not support an association between 
tluvoxamine and bleeding events. 

8.4.5 serotonin syndrome 

To investigate the possible emergence of serotonin syndrome in 
fluvoxamine-treated patients, it was requested that the sponsor 
search the available clinical trial database for patients 
concurrently exposed to tluvoxamine and at least one other 
serotonergic agent; the clinical da~a pertaining to these patients 
was then assessed for the emergence of serotonin sy9drome as 
defined by diagnostic criteria suggested by Sternbach . Si.nce 
considerable datd necessary for proper analysis was missing for 
Strata .II patients, only Strata I, Strata II, and Strata V search 
results were reported. Additionally, data tor JO Strata IV 
patients who experienced adverse events and l1ad been exposed to 
combined fluvoxamine/lithium therapy was submitted for review. 
Altogeth~r. clinical data for 81 unique patients with conco~itant 
exposure to fluvoxamine and other serotonergic agents was 
examined. Examination ot the reported symptom clusters for these 
patients revealed no case that met the aforementioned criteria for 
serotonin syndrome. 

6Bleeding UlCeLS: 
ruptured varices: 
III/UK.921/GG Yl26. 

ll/550BE/5J92 anJ 
III/~R.Ol9/1504210; 

III/CII. 950/09 013; 
and hemoptysis: 

7sternbach !!: The Serotonin Syndrome. Am J Psychiatry 1991; 
148:705-713. The su~qested Diagnostic criteria are: A. At least 
l of the following coincident with the addition of or increase in 
a kncwn serotonergic agent to an established regimen - mental 
status changes, agitation, myoclonus, hyperreflexia, diaphoresis, 
shivering, tremor, diarrhea, incoordination, or fever; B. Other 
etiogies have been ruled out; and c. No preceding initiation or 
increc~ed dose of a neuroleptic. These criteria were suggested on 
the basis of a review of 38 humar. cases of serotonin syndrome from 
12 literature reports cited in the above article. 

8Lithium, 
amitriptyline, 
fenfluramine. 

L-tryptophan, trazodn~e. imipramine, amoxapine, 
clomipramine, tria~olam, buspirone, and 
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8. 4. 6 Allergic Reactions 

Adverse events associated with dropout in the combined Strata I/ 
Strata II population were searched tor investig-:1tor terms that 
suggested an allergic reaction, rlamely: allergic reaction, 
eosinophilia, rash, and l!rticariJ. The incidence rates for 
allergic events at the time O! premature termination were equal for 
fluvoxamine (16/2737, 0.6%) and placebo (:i/1055, 0.5%) and 
considerably higher in the active control group (24/979, 2.5%). 

A search of all 5 Strata was performed for allergic events 
classified as serious or associated with dropout, clinically 
important, and reasonably attrib11table to fluvoxamine. Four 
ser 1 ous ad verse events \,·en' iden t i! ied. A case in Strata I 
involved urticaria and acute dyspnea during fluvoxamine therapy and 
is possibly related to fluvoxamine: this case is pr·esented in 
section 8.6.4. A case from Strata IV involved anaphylaxis; 
clinical information about this case is not adequate to determine 
the exact nature or seriousness of the event: a 93 year old fernala 
experienced "anaphylaxis" follO\ving one day of treatment ··ith 
fluvoxamine 100 mg/day; tluvoxamine was discontinued and the 
patient had a complete recovery. (IV/FL76~) Th~ other 2 cases were 
not felt to be related to fluvoxamine exposure . 

8.4.7 Zimelidine syndrome 

The 4 most common manifestations of the zimelidine syndrome are 
fever, arthralgia, myQlgia, rash, and liver enzyme elevations. The 
adverse events associated with dropout in the Strata !/Strata II 
fluvoxamine-exposed population (N,

0
,., 1=2737) were searched for 

investigator terms consistent with one of these manifestations as 
well as flu syndr·ome. Then, among the patients prematurely 
terminating and experiencing at least one of the above at the time 
of dropout, a search was performed to identity patients who had a 
combination ot 2 or more of these manifestations at dropout. Only 
one patient was identified: a 23 year old male who had been 
treated with tluvoxamine for ~4 weeks at doses up to 300 mgjday and 
dropped out because of a flu syndrome with fever; it is highly 
unlikely that this case represents zimelid~ne syndrome given the 
duration of exposure p~ior to cnset and the patient's report of a 
"head cold" at the time of dropout. (II/5509E/6214) 

There is a Strata lV case of Guillain-Barre syndrome following 
fluvoxamine exposure: a 48 year old male had been treated for 
depression for 6 months with fluvoxamine 150 mgfday; then 
fluvoxamine was discontinued and fluoxetine was taken for 2 months, 
at which time he was hospitalized with a several day history of 
right facial weakness, intermittent diplopia, and distal numbness 

9
Ilf:i066/26ll and IV/FLUV1920060. 
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in his extremities. Tl·:o ~o;eeks before, he had experienced an 
episode of ''gastric flu''· Based on a complete neurological work
up, the diagnosis of Guillain-Barre was made and he was treated 
with plasmapheresis. Eventually, all symptoms completely cleared. 
It is felt that this event was most likely related to the preceding 
"flu" illness and not likely reluted to fluvoxamine. (IV/FL742) 

8.5 Other Safety Findings 

8.5.1 ADR Incidence Tables 

Treatment emergent s~gns and sympto~s (TESS) were defined as those 
signs ar•d symptoms which occllrred after initiation of double-blind 
treatment or those present prior to drug administration but which 
increased in severity during double-blind treatment; this 
definition is independent of causality judgement. For Strata I and 
II, coding of TES~ was performed us1ng a modified COSTART 
dictionary (Jrd Edit1on). Th1s dictionary was modified once by the 
sponsor following submission of the original tWA to reconcile 
coding inconsistencies that were detected and to document all terms 
associated with any given adverse event in lieu of coding each 
adverse event to one term. 

For purposes of comparing the fluvoxamine rates of common adverse 
events with corresponding placebo rates, only data in the highest 
quality strata (Strata I) was examined. Two Strata I study pools 
were formed for this purpose such that studies within each pool 
were of equal duration: the OCD Pool consisted of 5529 and 5534 
(10 week trials) and the Short-Term Depression Pool consisted of 
5520, 5522, 5525, 5526, 5527, and 5528 (6 week trials). Appendix 
8.5.1.1 and Appendix 8.5.1.~ list adverse event incidence rates 
that occurred at an incidence of 1% or more among fluvoxamine
treated patients in the OCD Pool and the Short-Term Dep.ression 
Pool, respectively. 

Common and Druu-Related Adverse Events 

Based on tile above tables, events commonly seen with the use of 
fluvoxamine (incidence ~ 5%) and not observed at a comparable 
incidence among placebo-treated patients (fluvoxamine incidence ~ 
2X Placebo incidence) in either of the 2 study pools are shown in 
Table 8. 5 .1.1 in order of decre<•sing frequency. 
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~ABLE 8.5.1.1 - COMMON & DRUG-RELATED ADVERSE 
EXPERIENCES 

OCD POOL 

Insomnia 
Nausea 

somnolence 
Asthenia 

Abnormal Ejaculation 
Nervousness 

Dry Mouth 
Thinking Abnormal 

Rhinitis 
Tremor 

Anorexia 
Anorgasmia (Mdles) 

Sweating 
Libido Decreased 
Taste Perversion 
Urinarv frequency 

DEPRESSION POOL 

Nausea 
Somnolence 

Insomnia 
Nervousness 

Asthenia 
Dyspepsia 
SIJeating 
Anorexia 
Vomiting 

Evidence of Dose-~elatedness for Certain Adverse Events 

No adequate fixed dose study was available to :;ystematically 
analyze the relationship of dose to certain adverse events. 

Evidence of Adaptation for Certain Adverse Events 

The likelihood that patients will adapt to common, drug-related 
adverse experiences over time was investigated by pooling the 
short-term depression pool (5520, 5522, 5525, 5526, 5527, and 5528) 
witl1 the 2 Strata l oco trials (5529 and 5534). Then, from this 
pool of 8 studies, those patients who completed their respective 
studies and experienced ~ given adverse event during the first week 
of the study were taken as a cohort and the incidence of that 
adverse event in that cohort was computed for each week to week 6. 
This was done for each of the 18 common and drug-related events in 
the Strata I pools. These incidence rates over time are displayed 
in Appendix 8.5.1.3. For the following adverse events, patients 
did show evidence of tolerance over the first 6 weeks: anorexia, 
asthenia, dyspepsia, insomnia, nausea, nervousness, somnolence, 
sweating, taste perversion, thinking abnormal, tremor, urinary 
frequency, and vomiting. A substantial proportion of patients with 
dry mouth and rhinitis at Week 1 still had these experiences at 
Week 6. The small sample size:; for sexual events (abnormal 
ejaculation, male ano1gasmLo, and decreased libido) reflect the 
fact that mo~;t ot these events had an onset aft§r the first week of 
treatment and were thus excluded from this analysis. 
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Other Events Noted During Pre-Marketing Evaluation 

In the coursG ot the pre-:narketinq assessment of fluvoxamine, 
multiple doses were ad~inistered to a total of 2112 patients in the 
Strata I and Strata I! studies which collected adverse event data 
by spontaneous report inq. In the tal.m lations that follow, the 
revised COSTART dictionary, as described above, was used tu 
classify the investigator terms for· these adverse events. The 
frequencies pre:o;ented represent t:le pt·oportion of these 2112 
patients who experienced the given event on at least one occasion 
while receiving fluvoxamine. Those events already listed in 
Appendices 6.5.1.1 and 6.5.1.2 are not listed here. It must be 
noted that the foll8wing tabulations are independent of any 
judgement of causality, i.e. although the events occurred during 
treatment, they were not necessarily caused by the treatment. 

Events were further categorized by body system and listed in order 
of decreasing frequency as follows: freguent events occurred on one 
or more occasions in at least 1/100 patients; infr~uent events 
occurred at a frequency of 1/100 to 1/1000 patients; ra.r.g events 
occurred in fewer than 1/1000 patients. 

Body as a Whole [r~§'n_!;__:_ infection, pain; Infrec:;ru_ent: 
malaise, neck pain, face e~ema, allergic reaction, hangover effect, 
neck rigidity, overdose, suicide attempt, photosensitivity 
reaction; Rare~ hernia, abno:-mal lab test, abdomen enlarged, 
cyst, halitosis, intentior1al overdose, neoplasm, pelvic pain. 

Cardiovascular;: - fre®_•~nt: t:.achvcardia; J_n_freg_uent: hypotension, 
migraine, hypertension, s~ncope, abnormal ECG, perip~eral vascualar 
disease, cardiovascular disorder, angina pectoris, pallor; Rare: 
arrhythmia, cerebrova,;cular ace ident, cerebrovascular disorder, 
hemorrhage, AV block, bradycardia, cardiomyopath~·. heart failure, 
supraventricular extrasystole, supraventricular tachycard1a, 
varicose veins. 

Digestive - Infreg_1_!("Ilt_:_ abnormal liv<.:r function tests, colitis, 
eructation, gastrointestinal disorder, esophagitis, 
gastroenteritis, gingivitis, melena, B_ar~~ cholecystitls, 
cholelithiasis, gastritis, gastro1ntestinal hemorrhage, glossitis, 
rectal hemorrhage, ulcerative stomatitis, biliary pain, duodenal 
ulcer, gastrointestinal carcinoma, hematemesis, ileitis, jaundice, 
liver damage, malabsorption syndrome, peptic ulcer syndrome, 
stomach ulcer, tongue disorder, tongue edema, tooth caries. 

Endocrine - Rare: hypothyroidism. 

,_,H-"e"'m""a""'t"-"'i "'c'--,.a~r. d L_y;n__n !I_ a t i~ 
B_are :_ iron det iciency 
purpura. 

Ir.fr~..IDJ_ent_~ aneMia, lymphadenopathy; 
anem1a, thrombocytopenia, leukopenia, 
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Met~~bo l i :;; __ ilD~L t;._l_t r_i 1:-_iO!l{l) - r):"_QOUen_~: \-:eight gain i l n freguent: 
edema, peripheral edcr:la; HilLe:_ dehydr·ation, diat·etes mellitus, 
hypercholesterolemia, hypogl)'Cemia, hypokalemia. 

MU_!';_<;_gj oske 1 eta l - _]_D_l_reQ._~_erct: myasthcn ia, arthralgia, leg cramps, 
arthritis, bur·s:tis, r-heumatoid ar-thr·itis, tenosynovitis; Rare: 
tendtnous contr·acture, joint disorder, muscle hemor·rhage, myopathy, 
pathological fracture. 

Nel:"_yous r_r·~g_t;e~_o!~ amnes1a; Jntr:_e_q_u_~ot_;__ neurosis, ataxia, 
apathy, manic reaction, vertigo, akathisia, rsl•chotic depression, 
hypokinesia, depersonalization, emotional lability, increased 
salivation, slePD disorder, dyskinesia, paranoid reaction, 
ha} lucinatiof1s, t1yperkinesia, speech disorder, hostility, 
neuralgia, abnor::1l gait, liuido ir.cn•ased, ,;tupor, euphoria, 
extrapyr-ar.Jidul syndrome, hypotonia, psychosis; Bat_g_;_ convulsions, 
delusions, dyst~nia, hemiplegiC~, hysteria, reflexes decreased, 
akinesia, CNS .'.<::pression, cogwheel rig1dity, hyperesthesia, 
incoor~ination, personality disorder, torticollis, withdrawal 
syndrome. 

Res_Q_i__ra tory - _Frequel"l!;._;_ cough i ncre<lsed; _l __ _ni_requent: s 1 nus i tis, 
ya;.vn, bronchitis, epistaxis, hyperventilation, voice alteration; 
Hare: asthma, lung di::.:orde1·, pneumonia, apnea, hiccup, laryngitis, 
nasal septal detect, pleural disorder, respiratory disorder. 

Skin- Intreql}_ent.:_ dry skin, acne, urticaria, herpes simplex, skin 
disorder, alopecia, mc~culopapular rash; Rare: exfoliative 
derm.ltj __ tis, furunculosis, skin di~;coloration, application site 
reaction, eczema, herpes zoster, hirs~,;tism, nail disorder, 
psoriasis, seborrhea, skin granuloma. 

~ecial Sent2_QS J::r·eqJJen_t._;_ tinnitus; InJr_g_c:ruent:_ abnormal 
vision, abn:>rmality ot accomodation, eye disorder, ear disorder, 
ear pain, my:iriasis, conjunctivitis, photophobia, dr·y eyes; Bare: 
deafness, diplopia, e)·e pain, otitis media, parosmia, taste loss, 
corneal ulcer, eye hemorrhage, retin<:~l detachm·~nt, visual field 
defect. 

Urogenital* Llltrequent: vaginitis, mer,st•_·ual disorder, 
metrorrhagia, urinary tract infection, menorrhagia, polyuria, 
urinary urgency, cystitis, nocturia, dysuria, temale lactation, 
urinary incontinence, menopause; Rare: breast pain, hematuria, 
urination impaired, urine abnormality, bre<:~st enlargement, 
unintended pregnancy, uterine disord3r, vaginal hemorrhage, anuria, 
kidney pain. 

* Incidence rates ot sex-specific adverse events wurc based on the 
number ot temales or males at risk, as appropriate. 
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8.5.2 LaPoratory Findings 

ln St.rata l, approximately 1.;4 tluvoxamine patients in the 2 
pivotal OCD studies and 75~ tluvoxamine patients in the 11 
dep~ession studies l1ad evalu3ble laboratory data (i.e. both 
baseline and post-baseline laboratory values) for clinical 
biochemistry, hematology, and ~rinal~·sis studies. About 160 Strata 
II tluvoxamine patients '"ho par-ticipated in the OCD extension 
trial~ 5529E and 5534E r~iLh or without turther participation in 
the open-ended trial ss.;o-o) ~3d CVilluable labs. In the original 
Strata III dedicat~oi database, only 17 of 54 studies collected 
laboratory data, yieldjng 1630 fluvoxamine patients with at least 
one lab value. Given that most Strata II and Strata III lab data 
is uncontrolled, only Strat.a I la!Joratory qata was examined in 
detaj l; date. is presented t.cr the OCD pool and t:he depre;.sion 
pool separately in each subsection below. For Strata II and Ill, 
only dropouts due to abnormal lab assessments were addressed. 

8.5.2.1 Serum Chemistry 

Median changes trom baseline to last visit in chemistry parameters 
are depicted in ~ppendix 8.5.2.1.1 and ~ppendix 8.5.2.1.2 for the 
OCD pool and the depression pool, respectively. The small median 
increases in SGOT and SGPT compared to placebo were not felt to be 
clinically significant but, given past foreign labeling changes 
related to transient, mild increases in LFT's seen with 
tluvoxamine, these changes were explored in more detail as follows. 
Box plots of the distributions ot changes trom baseline to week 10 
for the Strata I OCD pool and from baseline to weeks 2, 4, and 6 
for the strata I depression pool were Rxamined. Visual inspec~ion 
o[ these plots suggested a tendency tor sligl1tly higher changes 
from ba~;eline in the fluvoxamine gt·oup versus placebo for both 
enzymes in the OCD pool but negligible differences between 
treatment groups in the depression pool. Tl1e 901 levels (i.e. the 
value which equals or exceeds '-:he change tr·om baseline for 90% of 
the patients tor each enzyme at each timepcint) are presented in 
Appendix 8.5.2.1.2a. There ls a hint that fluvoxamine may !Je 
associ .Led with slight elevaLions in SGOT and SGP'r compared to 
placebo, as noted by tl1e increased changes tram haseline at Week 10 
in the OCD pool. l!owc>ver, incn~<lses of this I<~<J.ynitude are not 
likely to have clinical significance. Patients wi~h larger changes 
in transaminase levels will be discussed in the next section. 

Comparison of the median chang~s by treatment group for the other 
·chemistry variables reveals no or negligible differences. 

1Two OCD studies: 5529 and 5534. 

2
EleVQn depression 

5522, 552'i, S':>26, 5527, 
studie~_;: ~J'JO~, 

5528, and 5531. 
5~00, 
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Table 8. 5. 2. l presents the criteria that were used to identify 
pat~ents in Strati I studies with clinically significant serum 
chemistry values; 

TABLE 8.!>.2.1 ij 
' CRITERIA FOR IDENTIFYING PATIENTS WITH POTENTIALLY CLINICALLY 
I SIGNIFICANT CHANGES IN CLINICAL CHEMISTRY VARIABLE 

LOH iiiGH 

Albumin <:.5 5)/dl 

Alkaline ~390 U/L 
Phos_pha tase 

BUN >30 mg/dl 

Calcium <8.2 mg/dl >12 mqfdl 

Chloride <90 meq/L >118 meq/L -
Cholesterol ~600 rng;dl 

Creatinine >2 mgLdl 

Globulin 51 g/dl -
Glucose <30 mgfdl ~175 mgfdl 

LDH >750 u_Lml 

Phosphorous :>1-7 mgjdl -
Potassium <2.5 meq;L >6.5 me_q/L 

SGOT r--- >150 U/L 

SGPT >165 U/L -
Sodium <l:b me.9.LL >156 me_q/L r-
Total Bilirubin >2 mgjdl 

Uric Acid -
Female >8.5 mgjdl 

Male > Hl. 5 mgfdl 

Appendix 8.5.2.1.3 and Appendix 8.5.2.1.4 provide the proportions 
of patients who met these criteria at some tiwe during double-blind 
treatment in the OCD pool and in the depression pool, respectively. 
Note that these tables include patients with abnormal as llell as 
normal baseline \'aluec~. In both study pools, the inchknce o[ 

alevated serum glucose was sligt1tly higher among fluvaxamine 
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patients compared to placebo. Most of these abnormalities are in 
patients with poorly controlled diabetes mellitus and these 
differences across treatment groups were not statistically 
significant3

• Differences between fluvoxamine pnd placebo fOE' all 
other chemistry variables were not significant . 

S8ver~ f luvoxamine patients had a significant 1ncrease in SGPT 
levels during treatment, the highest elevation being 6X ULN 
(I/5529/62681); none ot these cases vas classified a~·. serious using 
FDA criteria, none was associated with jaundice or ~iver failure, 
and only one of thdse patients dropped out, a 54 year old male who 
dropped out dt!e to severe anxiety after 3 100mg doses of 
fluvoxamine and had elevations of SGOT and SGPT to 91 and 194 UfL, 
respectively, post-study with normal v~lues one week later 
(I/5520/404). Of the. remaining G cases, one abnormality 
substantially decreased tm·:ard the normal range with continued 
treatment, 3 substantially decreased within 2 weeks after 
fluvoxamine exposure stopped, and 2 had abnormal values at study 
termination with no tallow-up data'. 

If the transaminase dat~ lor both pools are combined, O% (0/918) 
of the tluvoxamine patients and 0.2% (2/842) of the plncebo 
patients met the above criteria for SGO'l' abn,Jrmalities; 0.8% 
(7/906) of the fluvoxarnine patients and 0.6% (5/829) of the placebo 
patients h.::~d SGPT .::~br\ormalities. Neither difference is 
statistically sign if i2.::1:1t . 

The combined Strata !/Strata 11 population was ~eviewed for 
patients who prematurely tE'rminated and for whom a chemistry 
abnorMality was documented at the time of termination. The vast 
majority ot these al.Jnonnalities consisted of abnormal liver 
function tests, which occurred at ir1cidence rates of 0.4% 
( 12/2737), o .1% ( 1/ 1055), and o. 7% (7 /979) .in the fluvoxamine, 
placel.Jo, and active-control groups, respectively. The 12 
fluvoxarninc patients ~ho dropped out due to elevated LFT's were 
individually assessed: 4 had mild (<2X ULN) or moderate (2-JX ULN) 
changes 1-:hich normalized after discontinuation, 3 had abnormal 
baseline values without significant change during treatment, 2 had 
moderate changes (JX ULN) which decreased with continued drug 
exposure, 1 l1ad a mild change without follow-up, 1 had hepatitis B, 
and 1 had marked elevation of LFT's (7X ULN) which normalized after 

3 
a~ 0.10, 2-tai~ed Fisher's exact test. 

4
Decreased with treatment: 1/5508/~401; decreased 

D/C: I/5522/9520, I/5525/61175, and I/5528/62309; 
I/5527/61841 and l/55:9/62681. 

after drug 
no F jU: 

' ·usir~q tlw ~-tailt'd Fisher's eXclct test, p~ 0.23 fo1· the SGOT 
comparison arad p= 0.78 tor the SGPT comparison. 

Page 77 NDA 20,243 

OCD fluvoxamine Page 158 of 708



fluvoxamine discontinuation". All cases occurred within t~e first 
6 weeks of exposure to flt-voxamine exc8pt for one patient from 
study 5529, who ~ns noteJ to have increased trans~mina~es at Week 
10, at the first post-baseline laboratory assessment. In all 
cases of treatment-er..ergent LFT elevation possibly related t.o 
fluvoxamine and •.-;ith toLow-up data, the abnormalit.y was 
reversible. One patient, who experienced normalization of LFT's 
after fluvoxamine discontinuation, was rechallenged with no 
recuurence of the abnormality (ll/5529E/62681). 

In this population, only 2 otht?.- patients droiJped out with a 
related lab abnormality: a poorly controlled diabetic patient 
dropped out with hyperglycemid (II/5540-D/61433) and another 
patient was noted to have hypokalemia during an E.R. visit for a 
sprained ankle (potassium level not provided) (II/5534£/62856). 

Strata III was reviewed for dropouts and serious adverse events 
with associated chemistry abnormalities. Events which were felt to 
be clinically important and possibly related to fluvoxami11e are 2 
cases ~f jaundice and 1 case of hyponatremia. These cases will be 
discussed in Section 8.6. 

The search for serious adverse events revealed a total of 15 cases 
of hepati.tis: 5 of these are felt to be possibly related to 
f luvoxamine treatment and are discussed in Section 8. 6. Of th•:: 
other 10 cases, assess~ent of drug relatedness in 6 was confounded 
by the concomitant exposure to alcohol and/or vther drugs with the 
potential for hepatic effects and the rema~ning 4 cases were not 
felt to be related to fluvoxamine exposure . Also, there were 4 
cases cases of jaundice classified as serious: 2 of these were felt 
to be attributable to fluvoxamine and are presented in Section ~.6. 
The other 2 cases were unlikely to be related to fluvoxamine . 

6Abnormal baseline without sign1ficant change: I/5525/61119, 
II/5532/4, and II/5533/90081; mild-moderate increase, normal after 
drug DjC· II/5004/5, II/5015/130, II/S091/8290, and II/5532/5; 
decreased with treatment: II/5091/8283 and II/5520E/203; no FfU: 
II/5525Ef613'27; Hepatitis B: II/5520E/511; and marked increase, 
normal after drug D/C: II/5529£/62681. 

7rt should be noted that, within the Strata !/Strata II 
database, 616 patients were exposed to tluvoxamine for 25 weeks or 
longer. 

8confounded cases: III/rR. 024/426123, IV /FL446, IV /FL643, 
IV/FL1136, IV/FLUV192U029, and IV/FLUV7920003; cases probably not 
drug related: Ill/EU.901/879, III/FR.003/460ti, IV/FL755, 
IV/FLUV1920075. 

9
III/UK.921/UN X163 and IV/FL1519. 
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It appears that intrequent mtld to moderate elevations 1n liver 
function tests may occur with fluvoxamine exposure; these changes 
generally appear to be reversible with discontinuation of the drug. 
Otherwise, ther·e is no evidence to suggest a pattern of chemistry 
abnormalities which could be reasonably attributed to fluvoxamine. 

8.5.2.2 Hematology 

Median changes from baseline to last visit in hematology variables 
are depicted i~ Appendix 8.5.7..2.1 and Appendix 8.5.2.2.2 for the 
OCD pool and the d0presslon pool, respectively. Comparison of the 
~, ·dian changes between the f luvoxamine and placebo treatment groups 
ior each hematology parameter reveals no or neoligible differences. 
Table 8.5.2.2 pre>:ents the criteri.. that were used to identify 
patients in Strata I studies with clinically signii.icant hematology 
values: 

~ 
,.. . 

II TJ\BLE 8.5.2.2 
CRITERIA FOR ll''::NTIFYING PATIENTS WITH POTENTIALLY CLINICALLY 

t. 
SIGNIFICANT CHANGES IN HEMATOLOGY VARIABLES 

L_ LOW HIGH I . . 

I 
Hemoglobin 

Female <9.5 (j/dl 
-

Male < 1 1. J y;dl -
HHmatocrit 

Female < 32 ",(, 

Male I < 31~~~ ' 

Red Blood c.,:ls ,;3 x 10'/cmrn 

Wh1te Blood Ce:ls < 2 S x 1 0 1 'cnHn > 16 x 1 0 3 /crnrn 

I 
Neutrophils < 1 ~7~ 

Lymphocytes ~ 75~~~ 

Monocytes C! 15% 

Eosinophil~ > 10% 
-

Basophils 2:-10% 

Platelets < 75 x 103 /crnrn > 700 x 1 0 3 /cmrn 

Mean Corpuscul;;1 Voiume :5 65 II <! 11 0 II 
(IV.CVl 

-
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ean Corr,uscular M 
He •tnoglobln (MCHI 

@ eJn Corpuscul.:;r 
·nloglubtn Content 

--

--,-·-

"'20 pg 

~ 2oc;s 
(r,iCI'-

- -

Appendix 8.5.2.2.3 and Appendix 8.5.2.2.4 rrovidc Lhe proportions 
of patients who rnet these criteria at sorne tirne during double-blind 
treatment in the O~D pool and in the depress~on pool, r~spectively. 
Note that these tables include patients witl1 abnormal as well as 
normal baseline values. Overall, only changes in t:he tot.>l WJ3C 
count in the depression pool approached statistical signlfic~nce : 
fluvoxamine patients experienced a higher incidence of low WBC 
counts than placebo patients (1.0% vs. 0.3%) but placebo patients 
had a :1igher incidence of high \~13C counts than the fluvoxamine 
group (0.6% vs. 0%). All 9 fluvoxanine cases of low WBC counts 
were e>:il;mined: in none of these did the WBC count fall below 
2, oou;mm . It 1s interesting to note that all 9 patient.s were 
femaie and 6 of the 9 were in tl1e age range 25-36. One uf the 9 
patients continued fluvoxaminc despite tl1is abnormality and 
experie,nced normalization ot this finding. Five of the 9 
abnormalities were discovered at the end of treatment or shortly 
after discontinuation and subsequently resolved. In the other 3 
cases, the abnormality was noted af the end of treatment and no 
callow-up information \>as available 1

• 

1he search for adverse events 
case of pancytopeniq which 
fluvoXilmine treatment 2

• 

identified 2 cases of anemla and one 
were not felt to be related to 

The st:~ata I/Strata II datab~se was sE~arched for dropouts with 
documen~ation of a hematology abnormality at the time of 
termination. Only 3 fluvoxaminc patients met these criteria: a 38 
year old female was found to have an iron deficiency anemia at 
final visit which resolved with iron supplementation 
(I/5~)34/52898); a 50 year old female experienced a drop in platelet 
count to 6,000 with bruising following 21 months of exposure which 

10 a= 0.10, 2-tailed Fisher's exact test. 

11
Normalized with treatment: I/5505/5015; detected at or 

shortly after drug discontinuation and subsequently resolved: 
I/5520/143, I/5520/732, I/5525/61030, I/5525/61369, and 
I/5534/62930; and no F/U: I/5522/9110, I/5526/61463, and 
I/5~)34/62864. 

12 . 
Aner:11a: lli/UK.CJ0'>/Cl54 and 1Il/UK.905/Cl55; pancytopenia: 

1V/FL637. 
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norm..:~li:.cd tollov1ing dt-ug di~;continuCJtion and splenectomy: final 
diagnos1s w~;~; not provided (ll/:l:C40-D/Gl417) i and the third 
patient, a 41 year old tem<:lle, experienced ;::, decreased platelet 
count to 69,000 after 2 rnontl1s oi cor1tinuous fluv<lxamine exposure 
which i~creased to 176,000 within 3 days cf drug <ILscontinuation, 
thus C!ppc~arinq to be clruq related. Prior pli!t:elet <~ounts w·ere not 
providc~d (ll/5520Ejl69). An C~dclitional c2sc, of tLrombocytopenia 
and one of pur!Jura, both trom Strata IV and identified from the 
searclt lor serious adverse events, were not felt to be fluvoxamine 
rnlated (IV/PL412 and IV/}L1934, respectively). 

Thrombocytopenia was seen in all 3 treatment groups in the Strata 
J/Tl. populat:ion, with incidence rates of o.~go (3/2737), <G.l% 
(1/1055), C~nd 0.1% (l/979) in the fluvoxamine, placebo, and active
control. groups, respectively. Ir1cidence rates adjusted for 
exposure duration were 0.3, 0.8, and 0.8 per 100 patient-years, 
respectively. 

A speciill search was done for bleeding symptoms in 2 Strata I and 
one S.:.rata II r"ols of studies: sec Section 8.4.3. There \vas 
little evidence to suggest an association between fluvoxamine 
treatme~t and bleeding events. 

It is pr-emature to draw any conclusions based on the sliqhtly 
increased incidence of decreased WBC counts noted in fluvoxamine 
versus placebo patients in the Strata I pools. It does seem that 
this finding is infrequent (S1j100), not associated with any 
clinically significant events, and reversible. There was only one 
case of marked thrombocytopenia which could be attributed to 
fluvoxamir~e. Overall, there is no evidence that fluvoxamine 
treatment is associated with a pattern of significant hematology 
variable abnormalities. 

8.5.2.3 Urinalysis 

Appendix 8.5.2.3.1 C~rld Appe!tdix 8.5.2.:.2 displily median changes 
from baseline to last visit in urinalysis variables for the OCD 
pool and the depression pool, respectively. No differences across 
any treatment groups were noted in the median changes in either 
pool. 

Table 8. 5. 2. 3 presents the criteria that were used to identify 
patients in Strata I studies with clinically significant urinalysis 

·valu.es: 

Page 81 NDA 20,243 

OCD fluvoxamine Page 162 of 708



~~-
--~--- -

l r TABLE 8.5.2.3 
CRITERIA FOR IDENTIFYING PATIENTS WITH POTENTIALLY CLJNICALL Y 

SIGNIFICANT CHANGES IN URINALYSIS VARIABLES --
LOW HIGH 

pli :S4 ;:;:9 
1--

Protein An increase of at least 2 
untts frorn BL 

Ketone 4 ,. 

Glucose An increase of at leJst 2 
urllts from Ell 

Blood ( Dtps tick) 4+ 

Appendix 8.5.2.3.3 and Appendix 8.5.2.3.4 provide the proportions 
of patients who met these criteria at some time during double-blind 
treatment in the OCD pool and in the depression pool, respectively. 
Note that these tables include patients witl1 abnormal as well as 
non'lal base~ine values. There are no statistically significant 
differences 1 between fluvoxamine and placebo on any urinalysis 
variable. 

No patients in the combinej Strata r;strata 11 population or in the 
Str::ta III databa:::e dropped out with an associated urinalysis 
abr:ormality. 

The searGh for serious adverse events revealed 3 cases of hematuria 
and 2 cases of renal calculi which did net ap11ear to be related to 
f l 

. 14 
. u voxa~-;n ne . 

8.S.3 Vital Signs 

Median changes from baseline to last visit in vital sign variables 
are depict~d in Appendix 8.5.3.1 and Appendix 8.5.3.2 for the pool 
of the 2 Strata I OCD trials and the pool of the 11 Strata I 
Depression trials, respectively. Comparison of the median changes 
between the fluvoxamine and placebo treatment groups reveals no or 

_negligible differences. 

13 
a= 0.10, 2-tailed Fisher's exilct test. 

14 . l!ematurJil: lil/bE.901/I 81, III/fR.OOJ/4412, 
III/UK.904/G077; r.enal calculi: I/5510/5709 and IIl/SP.914/52. 
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Table 8.5.3.1 displays ~he criteria used to define a significant 
vital sign abnormality: 

- - ll 
TABLE 8.5.3.1 - CRITERIA FOR IDENTIFYING PATIENTS WITH 

POTENTIALLY CLINICALLY SIGNIFICANT CHANGES IN VITAL SIGNS 
VARIABLES * FEBRUARY 1, 1993 

LOl~ HIGH 

Pulse <:50 bpm and a ~120 bp:n and <tn 
decrease of 15 bpm increase of 15 bpm 

systolic Blood ~90 r..::\ llg and a 2:180 mm Hg and an 
Pressure ( SBP) decrease ot 20 m:n increLlse of 20 rnm 

Hg l!g 

Diastolic Blood ~50 r..n Hg and a ;:>:105 mm Hg and a:~ 

Pressure ( DBP) decrease of 15 rnm increase of 15 l"ffi 
Hg -- l!g 

Temperature <:10 1 degrees F and ~101 deorees F and 
a decrease of at an :1ncrease of at 

least least 
2 degrees F 2 degrees F 

Heigt>t A change from A change from 
baseline of at baseline of at 

least ~· -,-o le. st +7% 

* All changes are relative to baseline. 

Appendix 8.5.3.3 and Appendix 8.5.3.4 provide the proportions of 
patients who met these criteria at some t1me during double-blind 
treatment in the OCD pool and in the Depression pool, respectively. 
A comparison of fluvoxamine and placebo incidence rates for vital 
sign abno~ralities indicates no statistically significant 
differences . 

The incidence rates of premature termination associated with vital 
·sign abnormalities among fluvoxamine patients in the Strata I/ 
Strata II database were all < 0.3% and are displayed in Appendix 
8.5.3.5 with the corresponding rates for the placebo and active
control groups. 

15 
a= 0.10, 2-taileu Fisher's exact test. 
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A review of the tluvoxa~ine dropouts and serious adverse events in 
Strata I and Strata II tor clinically important events related to 
vital sign changes revealed only 2 cases. 

A 67 year old fec.ale drorped out due to a substantial 
increase ir1 s~·stolic artd di~st~ol ic ~lnod pressures which 
seemed to be associated ~itl1 tluv~.~~~ine exposure 
(baseline: 160/90 standing, 186/94 supine; Day #7: 
192/112 sta:-,ding, :::18/l::O supine) and v;hich returned to 
pre-study levels after iluvaxamine discontinuation and 
incr~ase in the dose of pindolol, ~hich !1ad been started 
concurrcr1tly with initiation of iluvoxarnine treatment. 
This patient had pre-existing hypertension. (I/S506/5210) 

The second patient, a 47 year old female, dropped out due 
to bradycardia (st~nding pulse 44 bprn, supine pulse 40 
bpm) noted on Day18 wt1ich improved on follow-up (standing 
pulse 64 bpm, sup1.ne pulse ::;s bpm 8 days after drug 
discontinuatior.:; bradycard1u. \vas noted pre-study but 
pulse rate was .1ot provided. (ll/5011/7) 

Since both cases involved abnormalities whict1 LXisted pre-study, it 
is difficult to gauge the significance oi these ~~ents. 

The search for serious adverse events revealed 3 cases of 
significant vital sign changes probably related to fluvoxa::Jine 
therapy; since all 3 events were likely Jue to the interaction of 
fluvoxamine and another agent (bradycilrJia ~-.·ith fluvoxamine + 
propranolol, bradycardia with fluvoxamine + diltiazem, and 
orthostatic hypotension with fluvoxarr.ine + metoprolol), these cases 
will be presented in Section 8.8.3. This search also identified 3 
cases of hypotension, ~ne with bradycardia, wt1ich were not felt to 
be fluvoxamine related 0

• 

A 10-day report, submitted 11/20/92, involved a 70 year old female 
who received f luvoxanine 50 mg bid tor 2 days and experienced 
dizziness and weakness; examination revealed a pulse of 35 bpm 
(blood pressure not indicated). Tl1ere were no concomitant 
medications and no knol>'n pt·edisposing r.ll~dical conditions. The 
patient recovered after atropine administration and fluvoxamine was 
discontinued. (IV/FLUV1920217) 

To search for other cases of significant bradycardia, the entire 
NDA database was searched for dropouts with bradycardia: this 
revealed only one case of clinical importance which could be 
reasonably attributed to fluvoxamine - a 63 year old male who had 
bradycardia most likely due to an interaction between fluvoxamine 
and metoprolol. This case is presented in Hection 8.8.3. 

16
IIj5083/3717, lll/FIL00·~/08:24 ..JnJ IV/FLU\"1~9:20012. 
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Thus, the termer cas·• 1s the only identified case of significant 
bradycardia which 'las not due to a possible interaction of 
fluvoxamine with dnother ~edication. Future adverse event 
surveillance may elucidate the potential tor fluvoxamine to cause 
bradycardia. 

Overall, only isolated cases ot important vital sign 
could be related to fluvoxaminc exposure were seen. 
appear that tluvoxamine treatraent is linked \.:ith 
significant vital sign abnormalities. 

8.5.4 EC<., 1 s 

changes which 
It does not 

a pattern of 

This section will address ECG findings observed with both short
term and long-term use of fluvoxamine in oco and depression. 
[Note: ECG informaticn for the 2 Strata I OCD studies (55"'9 :::-:d 
5534) and for the Strata II extension of the~"· trials (5529E, 
5534E, and 5540-0) was submitted by the sponsor as part of this 
NDA. Daca and analyses for the 11 Strata I depression trials and 
their Strata II extensions as of December 31, 1991 were submitted 
as part of NDA 20,350, curr·ently pendL>g rcvic•n· for the usc of 
fluvoxamine in the treatment of depression. information presented 
in this section regarding ECG findings in depression studies was 
extracted from the latter NDA.] 

The medical review procedure which was applied to the coding and 
evaluation of ECG tracings was performed by an independent 
consultant who is an experienced clinician and clinical researcher 
in electrocardiography; this consisted of ~ stages: 1) 
identification of abnormalities in the study population as a wt1ole 
under blinded conditions ami 2} assessment of identified 
abnormalities in the context of the patient's pre-study condition, 
treatm~nt assignment, and clinical course. 

Short-Term Effects 

A total of 277 patients in the Strata I OCD stuJies had both a 
baseline and at least one follcw-\~ ECG recording: 139 fluvoxamine 
patients and 1~8 placebo patients' . A deteriorated ECG is defined 
as an ECG in which the overall sum of tinctings since the previous 
tracing could possibly point to a change in patient status that 

'could require investigation. Specific criteria used to determine 

17 . 11 d . . In total, 320 pat1ents were enro e 1n the 2 OCD tr1uls. 
Of these, 43 were excluJ~d from the short-term ECG analysis for the 
following reasons: drug packagi~g error in 5534 (14 patients), no 
follow-up ECG (20 patients), tollow-up ECG Jane atter initiation of 
extension trial participation (9 patients). 
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deterioration included D PR intervol >0.21 sec, QRS interval >0.12 
sec, and QTc >0.45 sec. Among Strata I O~D fluvoxamine patients, 
2 a i 13 8 ( 2 o%) were judged to have exper iencr,d a deterioration in 
... heir I::CG trocings relative to baseline versus 20/138 (14-\.) in tae 
placebo group; this difference is not statistically significant . 
Appendix 8.5.4.1 provides the numbers ot patients within this study 
pool who had follow-up ECG's which were judged by the consu~tant to 
be deteriorated relative to boseline for various ECG 
characteristics. There are no statistically significant 
differences in the incidence of specific findings or of classes of 
findings associated with deteriorated EC~'s between fluvoxamine and 
placebo patients with ECG deterioration 

9
• There were no cases of 

second degree AV block or complete heart block. No ECG was 
consid~red to be deteriorated to the extent that the patient''; 
cardiac ~ondition was compromised or at risk tor compromise. A:l 
deteriorations were felt to be clinically benign by the consulta~t. 

ECG waveform measurements were made from matched pairs of ~aseline 
and ''end-of-trea~ment'' ECG's; changes were compared across 
treatm~~t groups. The mean changes and standard deviation of each 
distribution of changes are pre~ented in Table 8.5.4.1. Changes 
were very small and no substantidl differences between the 2 
treatment groups were noted. 

I -
TA!JLE 8.5.4.1 - CHANGES IN WAVEFORM MEASUREI~ENTS FROM BASBLINE 

TO END OF TREATMENT: STRATA I OCD STUDIES 
' 

FLUVOXAMINI:: PLACEBO 
-

r; Mean (\ S.D. l' Mean (\ S.D. 
- - - - -- ' - - -·----- - - -· --~ -

Ventricular/ 139 -0.8 11.3 138 +0.8 11.5 
Atrial Rate --
PR Interv<.d 139 -0.002 0.015 138 +0.002 0.016 -
QRS Interval 139 ' -0.001 0.007 138 o.ouo 0.006 

J - -
I QT, Interval 139 -0.002 I 0.029 138 0.000 0.032 -

18 a= 0.10, 2-tailed Fisher's exact test. 

19 a= 0.10, 2-tailed Fisher's exact test comparing the followinq 
proportion between treatment groups: (number of patients in that 
group manitesting an ECG deterioration with a given 
finding) I (number ot patients in that group manifesting an ECG 
deteril'ration 1"ith ·:1:1y ot the other tindinqs). Note that ea::::h 
patient in this analysis l1ad only one deteriorated ECG. 
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A to~al of 1840 patients in the Stra~a I depression stu~ies20 had 
both a baseline and at least o~e tollo~-up ECG recording and were 
included in an analysis ot ECC cleterioratior.s: 740 fluvoxamine 
patients, 648 placebo pa~i~nts, and 452 pa~ients on active-cor1trol 
agen~s ( i.r.1ipramir.e or desiora~ine). 1\.mcng Strata I depression 
tluvoxamine patients, 146/740 r:o%) ~ere judged to have experienced 
a deterioration in their ECG tracings relati\·e to baseline versus 
129jc48 (20%) in the placebo grcup and 186/452 (41%) in the active
control group (ir.1ipramine or desiprar.1ine). Appendix 8.5.<1.2 
provides the numbers ot patie~~s within this study ~ ol who had 
tollo~-up ECG's which ~ere judged by the consultant to be 
deteriorated relative to baseline with various ECG characteristics. 

There was a statistical!~· signiticant dilference21 in the incidence 
rates of 6 findings when the t luvoxamine and placebo treatment 
groups were compared. For 4 ot ~hese findlngs (total of all rhythm 
disturbances, sinus tachycardia, PVC's, and t irst degree AV block), 
the placebo rate was higher than the fluvoxamine rate. 

There was ~higher incidence of deteriorated ECG's with a short PR 
interval in the f luvoxaDine group co::1pan"d to the placebo group 
(3.9% versus 1.4%, p=0.10); ~he clinical significance of this 
finding is not known. Amonq the fluvoxamine patients with a 
deteriorated ECG and a short PR interval, 1 patient experie_nced a 
serious adverse experience and 1 dropped out. These 2 cases were 
reviewed: neither case appearei to involve a cardiac adverse event 
that c ·uld be attributed to tluvoxamine. 

Also, there w~s a higher incidence of T-wave flattening among the 
fluvoxamine patients compared to the placebo patients (6.3% versus 
2.3%, p=0.04). or the tluvoxamine patients with a deteriorated ECG 
who had flat T-waves, J experienced a serious adv~rse event and 2 
dropped out. However, a revitel> ot these 5 cases2 indic<:.~ted that 
none of the serious ever1ts or adverse e~periences associated with 

20 55051 5506 o 55081 55101 55201 55221 55::5 o 5526, 55271 5528, 
and 5531. 

21 a= 0.10, 2-tailed Fisher's exact. test comparing the following 
proportion between treatment groups: (number of deteriorated ECG's 
manifesting a specific ECG finding)! (the total number of 
deteriorated ECG's associated 1vith all other findings in th<it 
·treatment group) . 

" ''I/5528/62202 and I/5531/62611. 

23
I/5510/5803 1 l/ ~.:.lj'~'"'l/(131~ 

-'--•·r~ -, l/5522/9443, anu 
I/55:CB/62202. 
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dropout could l.Jc r·easo:1ably attributed to cardiac effects of 
fluvoxar.~ine. 

Overall, no ECG was considered to be deteriorated to the extent 
tt~t rhe patient's cardi~c conditicn ~as CODpromised or at risk for 
CO!npt<.lmise Y.'ith the c!Xc<-';,tion ot one pe1tient, who experienced an 
acute rn~·ocardial intar-ction related to cor-onary artery disease 
following 9 days ot tluvoxamine treacment (I/5526/61745). 

ECG ;.;aveform measur·er.wr,ts \;ere exa,T.ined trom matched pairs of 
baseline and "end-o1-tt8at:rcent" I::CG's and changes were comparE!d 
across the fluvoxamine -1nd !Jlacebo treatment groups. The me<m 
changes ill"d stund:u·d dev iL~t ion ot eilch distr ibut:ion of :::hanges are 
presented in Table 8. 5. 4. 2 . .;s with the OCD poo 1, cr .. anges were 
very small and no clinically meaningful differences between the 2 
treatment groups were ~oted. 

I I TABLE 8.5.4.2 - CHliliGES IN WAVEFORM MEASUREMENTS FROM BASELINE 
TO END OF TREATMENT: STRATA I DEPRESSION STUDIES 

!'[ UVOXA1HNE PLACEBO 

tl J !·Lt.:~ an '' S.D. N H"'an !I S.D. 
~- - .. - ·~-

.~- -- ----··· - - -
Atrial Hate 74 0 -1.0 11.8 648 -0.5 11.4 -
Ventricular 7.; 0 -1.0 11.8 648 +0.5 29.5 
Rate 

PR Interval 74 0 -0.002 0.016 648 +0.001 0. 017 

QRS Interval 740 0.000 0.009 648 0.000 0.041 

QT_ Interval 7 ·l 0 -0.002 0.030 648 o.ooo O.P27 

Long-Term Effect§ 

A total ot 185 patients trom the Strata I OCD triills received 
tluvoxamine treatment in the cor~esp0nding 011e year Strata II open
label extension study (5529£ or 5534£); patients completing one of 
these ex~ension tr1als were then eligible to continue treatment in 
5540-0, an open-ended humanitarian extension trial. For these 
patients, the baseline ECG was the basel1ne ECG prior to core study 
treatment for strata I fluvox·mine patients and the final Strata I 

· ECG for Strata I placebo p~tLents. 

As tor the Strata I pool, ECG ~avetorm me~surernents were made from 
matched pairs of baseline and "end-of-treatment" ECG's and changes 
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" " were compared across tre:i.l.tmcnt gr·cups 'l'hG r.wan changes ar.d 
standard deviation of eact, distribution of cl1anges are presented in 
Table 8.5.4.3. hith the exception of ventricular tate, changes 
were again very s~all and comparable to those seen in the shorter 
dur<:~tion studie,;. Tt1erc is a larg;·. f:',ean ch1nge in ventricular 
rate co::1pared to the Struta 1 data: a r.1ean decrease of about 2.6 
bpm. This is likel~ to have little clinical signiticance. 

F;.I\DLE a~ 5. 4. 3 -- CHANGEs IN ~A-~EFOR.'1 MEASUREMENTS FROM j! 
DASELINE TO END OF TREATMENT: STRATA !I OCD STUDIES 

L 
FLUVOXAMINE 

t J ~lean {-, SEM 
-- -. - - ·- -- ·- ----- -- - ---- -- --·-

Ventricular( Atrial Hate I 158 -2.'j7 11.973 

PR Interval 157 +0.001 0.017 

QRS Interval l'j8 +0.002 0.010 

QT. Interval 158 -0.002 0.031 .. 

A total ot 388 p<ltier.ts trom the Strata l depression trials 
received treatm~V't \"ith tluvo:..:amine in a long-term Strata II 
extension study ; patienrs completin0 one at these extension 
trials ~ere then eligible to continue treatr1ent ir1 'j'j40-0, an open
ended humanitat-iiln extension tr·ial. Duri.ltion of the extension 
~tudies ranged from 24 to 52 weeks. As above, the baseline ECG was 
the ECG just priot· to core study treatment tor Strata I tluvoxamine 
p~.tients and the tin<ll Strata I ECG tor Stt·<ltil l pl'let'bo patients. 
There were 311 tluvuxamine patients ir1 lony-term Strata II 
dep~cssinn studies ~Ito had botl1 a baseline and at least least one 
folluw-up ECG and who were eligible !or inclusion in the tollowing 
unalysis. 

The mean chanqes in vcu· i<:Jus \.:ave torn p<erometers ft·om baseline to 
last available ECG and the star,cJani dcvic~tion of each distribution 
of changes are present:ed in Table 8.5.4.4. As abuve, changes were 
very small and ..:omparable to those see.n lll the short duration 
studies; there was no decrease ir1 ventricular rate comparable to 
that seen in tl1e long-term OCD pool. 

24
The long-term ECG anaiys is include~; only 158 patients; 27 

Strata II p~tit>nts 1-:ere e:.;cluded: 11 due to the packaging error in 
5534 and 16 v.llo had no Stt·ata 1 I tollo\-:-up LCG. 

,, 
' S'>O'>E, '>'JOuL, :,:,o8L, SSlOL, S:;~OL, ':i':i22L, ':iS2':iL, 5'j26E, 'j527E, 

;:md SSJ 1!::. 
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L 

TABLE 8.5.4.4 -CHANGES IN WAVEFO~ MEASUREMENTS FROM I 
BASELINE TO END OF TREATMENT: STRATA II DEPRESSION 

STUDIES 

I I LL\UX,\>Jlt;L ] 

. . N I :·!c:ln I SEH_ .. 

Ventricul:u·; i>.trial Rate 311 +0.4 11.9 

PE Interval 311 -o.oo;; 0.017 

~ter\·al 311 +0.004 0.055 

terval 311 TQ.OOl 0.036 

There was a 28 year old female in a long-term depression study 
(II/5525E/61335) who was found to have an asymptomatic Mobit~ I 
(vlenckebach) seco.d-degree heart block tollO\;ing 5 months of 
fluvoxar:<ne trcat:-:1ent. !!0\,·cvcx:-, a toll01,·-up ECG 2 weeks later did 
not demonstrate !Wr!C.istencrc ot this finding; also, her baseline ECG 
was abnormal (first-degree AV block). This patient was using iron 
supplementation at the time of the Mo~icz I block, a factor which 
was felt by the cardiology consultant to possibly contribute to 
this finding. Overall, it is unlikely that tluvoxarninc played a 
role in the etiology ot this event. 

The combined strata I/ Strata I l population \\as screened for 
dropouts with associated ECG abnormalities. For each of the 
following ECG findings, one tluvoxamine patient rrematurely 
terminated and r.1a:1itcst:e:l the [ ir.Jing ilt ternin,Jtiort: sinus arrest 
(Il/5041/847), sinus tachycardia (I/5508/6351), supraventricular 
t.~chycardiil (Il,'5100/l0630), ,;trial ectopic rhythm (I/5527/61897), 
ventricular· cxt.rCJsystole (Il/5503/9), non-specific ST-T changes 
(li/5059nOJ, c~nu T-l;ave invt:t·sion \II/501:.i/F,5). The case of 
sinus arrest occurred 1n a 6b yeC~r old female who experienced 
palpitations, dyspncCJ on cxcttiorl, di~phoresis, and weakness pre
study but unfortunately did not have a baseline ECG. She was found 
to have an irregular r·llse about 9 day~; after- star:ting fluvoxamine 
and was referred tor cardiology consultation; she was hospitalized, 
found to have ischer.lic heart J iseas.e, and underwent permanent 
pacemaker placement. Clinical summaries of the other 6 cases were 
reviewed: in 3 cases, a ~~usal relationship between the event and 
f luvoxamine was doubtful· ; in the other 3, the events were not 

·deemed clinicallv Lnpor·tant 27 

<:o I I /50 1 5/1 5 ·) , I I I 'i I 00 / I ''" \ 0 , .11~ .1 l I /5 :i 0 J i 9 -

'7 
• 1/5508/63~1, I/5'c>27/bl8SU, ancl ll/:i059/:'0. 
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The search uf all Strata for .~erious adverse events revealed 8 
cases of myocardial infarctio:c', -~ cases of caru!ac arrhythmia29

, 

and cardiogenic pulmonary edema' which were not felt to be 
reasonably attributable to fluvoxamine exposure. 

In summary, the above data does not suggest a pattern of 
significant ECG abnormalities associat~d with fluvoxamine therapy. 

II/5005/8, II1/FR.Ol9/1706108, 
III/UK.904/P080, IlljUK.905/Cl70, 

28 I I 55 2 6 I 6 1 7 4 5 I 

III/FR.024/76141, 
III/UK.905/Q075, and III/UK.92l/RW_G202. 

NII/5100/10630, 1Il/WG.900/1091_02, and III/G.915/71l_Ol. 

30
III/FR. 01.!/0329 and Ill/ FR. 019/1502202. 

Page 91 NDA 20,243 

OCD fluvoxamine Page 172 of 708



s.s.s Special studies 

Studies of Effects on Sleen EEG and Cognitive Functioning 

1L.J-_1•i. 5501_:_ This stud~- ·.:us :: 1 ndo~1ized, double-blind, placebo
controlled, crossover st~d~· to examine the effects of fluvoxamine 
on sleep. Eight healthy m.:1les received, ~- weekly intPrvals,. 
single oral doc;es of fluvoxa:Jine 2:img, 50mg, lOOmg, 150mq, and 
placebo in random order 20 m~nutes prior to sleep. Fluvoxamine 
showed a tendency to increase REM latency and to shorten REM time. 

!:1-114.5502: This 1-.'as a randomized, double-blind, placebo- and 
active-controlled, crossover study to assess the EEG effects of 
fluvcxamine. Twelve healthy subjects were treated with single oral 
doses of fluv0xamine lOmg, 25rng, 50mg, and 75mg; imipramine 7Smg; 
and placebo on G occasions in rar1dom order. The ELG's of subjects 
receiving fluvoxamine 75mg r~sembled thosP of subjects who received 
imipramine except that tht former la~ked the slow wave activity 
characteristic of imi~ramine, suggesting that perhaps fluvoxami~e 
was less sedating th.::, imipramine. 

H.114.5016: This double-blind, placebo-contr<Jlled, crossover 
study examined the influence of fluvux~minc on the EEG and 
attention span. Ten he~lthy vclunteers received single, oral doses 
of [luvoxamine 75mg; clcvoxamine SOmg, 75mg, and 125mg; imipramine 
75mg; and placebo 1n random order at 1-1eekly int!.~rvals. Both 
fluv·~xamine and imipra::1inc produced an increase in slow wave 
activity (in.ipraminc > fluvoxamine) with a concomi_ant increase in 
fast~ activity and a decrease in u activity. Psychometric testing 
showed an improvement in attention and concentration with 
fluvoxamine compared to placebo. 

H.l14.5088: This 1;as a double-blind, placebo- and <>ctive
controlled, crossover study of the EEG ar:d memory effects of 
multiple dose tluvoxamine. tiine healthy participar1ts were 
administered fluvoxamine (Somg bid), mi:J.nsc;:·ln (20mg bid), and 
placebo (bid), each for an 8 day period in random order with 1 
week washouts. FluvoxaG,ine was found to have no effect on memory 
performance or EEG; it did impair performanc in the symbol copying 
test compared to placebo but not compared to mia:-~serin. 

studies of Autonomic Effects 

H.ll4,.~512:_ This was a randomized, double-blind, placebo-
. controlled, crossover study of the 2.utonomic effects of 
fluvoxamir~e. Seventeen normal volunteers received single oral 
doses at weekly intervals of fluvoxamine (50mg, 75mg, and lOOmg), 
doxepin (50mg and 75mg), and amitriptyline (50mg and 7:-:ng) in a 
La~in Square design. At all 3 doses, fluvoxamine demonstrated no 
d~stinguishable difference from placebo in i~s effect on salivary 
flm•, pupil diamc,ter, and p.:!lpebc·.:ll tisc;ure s;zc; the other 2 drugs 
sho.,ed clear differences fr.)m placebo i:< tlle~e areas. All 3 d!:"Ugs 
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1-:ere associated 1vith S;;JL!ll, clinicL~lly insigniticL~nt changes in 
vital signs. 

J.L.ll_j_,_93QL_UJS_;_ This randor:;ized, double-blin--i, placebo- and active
controlled, crossover study investigated the autonomic effects of 
single doses of tl.uvo:-:L~:::ine. Ten heL~lthy volunteers received 
fluvoxamine (SOng or 100~'g), amitriptyline (50mg or lOOmg), a:-Jd 
placebo. Fluvo:..:amine \,·as indistinguishable from placebo with 
respect to supine and standing blood pressures and heart rates, 
restir1g pupil diameter, and niotic responses to pilocarpine and 
light flashes; there was a slight reduction in salivary flow and a 
small but dose related reduction in c~·bachol-induced sweating. 
Amitriptyline was associated ~ith strcr ~olinergic effects . 

. ' 

H.._114. '5030_:_ This l·:as a double-b.. and active-
controlled, 3-way crossover study of the ~ular effects of 
fluvoxami.ne in 27 healthy volunteers. Treac.. ..ere ad .. tinis+-<?rcd 
using a Latin Square design and consisted ...~t 0 day treatment 
periods for fluvoxamine, clovoxarnine, and placebo with 5 day 
washouts between periods; active drug dosing was as follows: days 
1-2= 50mg tid, days J-7= lOOmg tid, days 8-9= 50mg tid. Both drugs 
showed a ptolongation of the R-R interval, equivalent to a decrease 
in heart rate of up to 7 bpm, compared to placebc. There wer~ no 
other systematic, relevant findings. 

Studies of Endo~rine Effects 

lL_llA. 55l5 ~- This was a randomized., douhl·2-bl ind, placebo
controlled, p~rallel group study in 10 healthy males to evaluate 
the influence of fluvoxamine on hypothalamic-pituitary function. 
Participants (5/group) were assigned to receive oral dose of 
fluvoxamine 50mg or placebo every 8 hours for 4 doses. Endocrine 
responses to insulin-induced hypoglycemia and to TRH were then 
measured. Prolactin, Gil, and cortisol r~sponse to hypoglycemia as 
well as the prolactin and TS!! response to THH administration were 
unchanged before and after fluvoxamine treatment. 

lt,_1_14._0)1_()~;_ This double-L>lind, 3-way crossover study investigated 
the effects of fluvoxamine on melatonin secn~tion in 8 healthy 
males. Single lOOmg doses of fluvoxamine and desipramine as well 
as placebo were given, with 1 week washout period3 between the 3 
treatments. F'luvoxamine, but not desipramine, greatly increas~d 
the quantity and duration of melatonin secretio.'1 relative to 
placebo; there was no evidence of a sect·etory r~:.se shift with 
fluvoxarnine although desipramine advanced the onset of Eecretion by 
3-4 hours. 
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Studies of Miscellaneous Physiological Effects 

H. 114.5024: This double-blind, crossover study investigated 
c_rtain physiological effects of fluvoxamine in 11 healthy 
subjects. Participants received either 10mg or 2~mg of tluvoxamine 
tid for 7 days Lollowed by a 2 week washout; the alternate dose of 
tluvoxamine was then given tor 7 days. At these doses, fluvG~amine 
had no demonstrable effect on blood serotonin, pl~telet monoamine 
oxidase, urinary phenolic acids, or catecholamines. There was a 
slight inhibition of platelet aggregation. A slight increase in 
serum creatinine, a fall in systolic blood pressure, and a dose 
related increase in diastolic blood pressu~e with the higher dose 
was found. None of these changes were deemed clinically 
significant. 

Published Studies Outside the Sponsor's IND 

Seven special studies were conducted outside th2 sponsor's IND: 1> 
effect of fluvoxamine on the sleep EEG in depressed inpatients , 
2} effect of fluvoxamine on fSF 5-HIAA and cognition in alcoholics 
w~th or~anic brain ~yndromes , 3) s~fety of f~uvoxamine in patients 
w1th llver d1sease, 4-7) 4 publ1shed stud1es of tne effect of 
fluvoxamine on melatonin secretion4

• 

8.5.6 Withdrawal Phenomena/Abuse Potential 

As described in Section 4.0, monkey studies to assess for physical 
dependence liability and abuse potential did not provide clear 
evidence of a distinct symptom cluster associated with fluvoxamine 
discontinuation nor evidence of abuse potential. There are no 
human clinical trials specifically desig11ed to evaluate withdrawal 
symptoms associated with fluvoxamine discontinuation or abuse 

1Kupfer DL et al. Fluvoxamine versus Desipramine: Comparative 
Polysomnographic Effects. Biol. Psychiatry. 1991; 29: 23-40. 

2Martin PR et al. Fluvoxamine Treatment of Alcoholic Chronic 
Organic Brain Syndromes. Clin. Pharmacal. Ther. 1987; 41(2): 211. 

3Holm E et al. Safety of Fluvoxamine for Patients with 
Chronic Liver Disease. Adv. Pharmacother. 1986; 2: 151-165. 

4Demisch K. et al. The Influence of Acute and sutchronic 
Administration of Various Antidepressants on Early Morning 
Melatonin Plasma Levels in HEalthy Subjects: Increases Follo~ing 
Fluvo:-:amine. J. Neural. Transm. 19R7; 68: 257-270. (3 studies) 
and Demisch K. et al. i·'lel<:ltoni n and Cortisol Increase After 
Fluvoxamine. !3r. J. C1in. Pl1armac. 1986; 22: 620-622. 
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potential. !im.,:ever, the spor,sor did sub:::~ t the following data 
regarding possible clinical ettects of tluvoxamine discontinuation. 

Two patients who participated in sponsored cJinical trials 
developed symptoms upon tluvoxamine discontinuation which could 
represent wit:hdre~wal phenomena. One patient (Il/5540-0/62904) 
experienced withdrawal symptoms which were likely related to the 
surreptitious use of clonazepum. Also, eight cus<c•s of possible 
withdrawal eftect:s were spontaneously reported to tl1e spo11sor with 
an additional case reported in tl1e literature. All 11 cases are 
presented in Table 8.5.6.1. Incomplete data and lack of a control 
limit the usefulness of this data. 

Also, there is one published study describing potential withdrawal 
phenomena following abrupt discontinuation of tluvoxamine in 14 
Panic Disorder patients who h~d been treated tor up to 8 months 
with doses up to 300 mgjday . symptomatoloqy on the day of 
discontinuation (Day 0) was assessed and these patients were 
subsequently contucted 5 and 10 days afte~· discontinuation and 
evaluated in persor on Duy 14 for spontaneously reported adverse 
events. In summary, 9 of the 14 patients experienced symptoms 
including dizziness/incoordination. headaches, sleep disturbances, 
and irritability ~;·hicll began Hithin 24 hours of discontinuation and 
were reported 5 days after stopping fluvoxamine; symptoms were 
reduced in severity by Day 10 and were essentially resolved by Day 
14. With the exception of 1 patient with sleep disturbance at 
baseline, none of these symptoms were present on Day 0. Two other 
patients experienced an occurrence of anxiety ot sufficient 
severity to warrant treatment. It must be noted, however, that: 
1) this was not a random sampling of patients, 2) there was no 
control for comparisort, 3) monitoring tor the use of other 
medicat'on was no~ performed during the withdrawal period, 4) the 
sample size was small, 5) the incidences of 3 of 4 of the above 
mentioned symptoms ~;·as ~;·ell under C:O% at Day 5 even after exclusion 
of the 2 subjects requiring treatment (92% for 
dizziness/ incoordinution, 42% tor headaches, 17% for sleep 
disturbances, and 33% for irrit:ability), and 6) a line listing of 
symptoms by subject was not available so that the uctual clustering 
of symptoms could not be assessed. Thus, this data is also felt to 
be of limited value. 

5Black !)\-/, et a 1. 
in l'atients with Panic 
149. 

The ALr-UfJt. Di~.o::ontinuation of Flt voxami.ne 
Disorder. J Clin Psychiatry 1993; 54: 146-
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8.8 SU!lU!Iary of Drug Interactions 

8.8.1 Drug-Demographic Interactions 

Three demographic variables we::e studied regardin<J their· predictive 
value for the occurrence of the 18 common and drug-related adverse 
ev~nts which were identified in Section 8.5.1: sex (male versus 
female), age (<65 versus ~65 years old), and rdce (Caucasian versus 
non-Caucasian). The 18 identified events are: anorgasmia (among 
nales), abnormal ejacualation, anorex1a, asthenia, dry mouth, 
dyspepsia, insomnia, libido decreased, nausea, nervousness, 
rhinitis, somnolence, sweating, taste perversion, abnormal 
thinking, tremor, urinary frequency, and vomiting. For these 
analyses, the dataset used consisted of all patients in the 
combined Strata I/Stra~a II population who participated in studies 
which used spontaneous reporting to collect adverse experience data 
(Nfluv= 2112, N lac= 821). Exrlqded i'"rom the respect.ive analyses were 
5 patients wi~h spx designation missing, 32 patients with missing 
age data, and 887 patients with no indication of race. 

The method used to explore for demographic inter.:~ctions was as 
follows, using the sex variable as an example. For each identified 
adverse event, the relative risks for males (R~) and females (RR1 ) 

with reference to placebo were computed, then the ratio of the 
relative risks of females to males (RR 1 /R~) was calculated. Next, 
the odds ratios for each subgroup and also a common odds ratio 
(using the Mantel-Haenszel method) were calculated. Finally, the 
homogeneity of the odds ratios between the subgroups was tested for 
each selected adverse event using the Breslow-Day Chi-square test. 
This was tl1en rerc3ted uslng the age and race subgroupings. 

No significant interactions were seen for sex and race. Two events 
were more common in the younger age group (<65) than in the older 
age group (~65), with a third event being of borderline 
significance: nausea, somnole!lce, and taste perversion, 
respectively. However, these findings must be interpreted with 
caution since they arose out ot multiple comparisons. Also notE' 
that these analyses may be underpowered to detect subtle 
differences. 

Three studies and one report compared the phar·macokinetics of 
fluvoxamine in elderly subjects with the corresponding parameters 
in young volunteers. 

Study 5090 involved 8 subjects betweEn the ages of 63 and 82 years 
old and used a 50 mg dose of fluvoxamine to compare single dose 
kinetics between young and elderly subjects. When cornpared to s 
young adults from study 5087, there were no significant differences 

1
Eighteen studies did not collect race data, accounting for 

855 of these pJlients. 
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TABI.E 8.5.6.1 - POTENTIAL FLUVOXAMINE WI~HDRAWAL SYNDROMES II 
I ObservationsjCo~~er1ts il 

Protocol Patient Age Sex Fluvoxamine Duratior 
DOSE: of 'TX 

(mg/day} (dayo,) l 
I 

CLI!liCAL TRIAL REPORTS II 
' Headache & nightmares X 3 I 01.01- 26 F 100 <2 

nights beginning 1 day after 
DfC. 

5529 

I 
42 F Unr: nown 70 NauseC!, weakness X 5 'ays; 

vivid drei'ims, nightmares, 

I paresthesia, & depression X 
I 2 weeks after D/C. 

PUST-~ARKETING SURVEILLANCE REPORTS I 
: 7 29 F 50 fUnk -180/30 Anxiety & a~itacion within 2 

days of D/C, resolved with 
restarting fluvoxamine; same 
SX after second trial I 

_j following more gradual I 
taper. I 

43 F 200 60 Headache, anxiety, light- J I headedness, tearfulness, 
I weeriness X 4 days. 

6
study RH.114 01.01 is included in the sponsor's pivotal depression program as part of 

their recent NDA for depression, which was submitted in June 1993; this study is not 
otherwise mentioned in the OCD NDA. 

7
Patient received Fluvoxamine treatment during 2 time periods. 
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L TABLE 8. 5. 6. 1 - POTEN'I'Il\.L FLUVOXAMINE WITHDRAWAL SYNDROMES I 
Protocol Patient Age sex Fluvoxamine Duration Observations(Commcnts_________j

1 

Dose of TX 
(mqjday) (days) 

Unk 1·1 

I 
250 UnJ.: W/D phenomena noted but not 

described. 

I 
,I 

Unk F' 100 174 W/D phenomena noted but not 

II described. 
i I j': 

unt: F I 200 I 67 Jiarrhea, abdominal pa1n, d 

I 
syncope, llr>iVLlciJP of unf:. I 
duration. ir -

I' 70 F 200 -lGS 1-1/D phenomena noted hlt not I 
I df>scribr>d. ' 

I 

II 
l:nl: !·l ~00 I 90 W/D phenor:'.ena noted but not 

I 
descrih0d. 

I 
' 12 r-~ 1.2. 5 -2SO nausea & hcadactlC' llccJ inning 

i 
3 days after DJC, reso 1 Vt?d 
with restarting fluvoxamine. 

li 
LITERATURE REPORTS 

!I I I I 100/;-;1-· "'"""' / Fee 1 i ngs of aggression a ftcr British Journal of 30 F 
1 Psychiatry, 160: 

I 
I first D/C; elation, t'"l-:!84, February 

I 
i hypomania, aggressive 

9 2. 

I j_ feelings/thoughts after _j second DfC. ----· ------· ------
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To further inveestigate th<' !JUssibility of discontinuation phenomena 
in humans, the 7 Strata l depression triils which used spontaneous 
reporting to collect adverse event data were pooled as were the 
2 Strata I OCD studies (5529 and 5534). Duration of these trials 
ranged from 6 to 12 weeks. Only patients with adequate data during 
taper or after discontinuation of tluvoxamine were included in this 
analysis: the d~pression ~ool coGsist~J ot 459 fluvoxamine 
patients and ~55 placebo patients and the OCD pool included 138 
fluvoxamine p<:J.<:.ients <:~nd 1':>2 placebo patients. Ne\.Jly emergent 
adverse events which occurred during the 2 week period following 
discontinu<:J.tion ot fluvoxamine were then enumerated for both 
treatment groups in the 2 pools. For those patients who underwent 
a taper of fluvoxamine, newly emergent events lvhil·' medication W<:J.s 
being decrea:..;cd during the: 10 Juy pet·ioli before tot<:J.l 
discontinuation \·;ere counted as well. For purposes of this 
analysis, a newly emergent event was one that was not noted for a 
given patient during the 3 week period prior to taper or 
discontinuation; tbi.s definitio.J was intended to exclude events 
which mav not have been associated with the discontinuati._g_IJ of 
fluvoxamine. The incidence rates of these events among fluvoxamine 
patients could then be examined <:~nd compared to the corresponding 
placebo rates. 

There were no significant differences between the fluvoxamine and 
the placebo treatment groups with respect to adverse event 
incidence rates tor any adverse event. Among tl1e 597 fluvoxamine 
patients included in this an<:~lysis, 567 (95%) experienced no 
adverse experiences Juring taper or pcst-discont inuation phases and 
no adverse event was noted at an incidence Late of 1* or higher. 
It is concluded tl1at this analysis demonstrated no adverse events 
related to ~he discontinuation ot tldvoxamine. 

B,, d. 
..>tU leS 5520, 55:6, 5528, and 5531 . 
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8.:i.7 Human Reproduction Data 

An unpublished Prescription Event Monitoring (PEM) study conducted 
in Britain by the CSM provides data on 18 women who were exposed to 
fluvoxa~ine during pregn~ncy. Seventeen women ~ere expos~~ during 
the first trimester wit.h the rollo~-o·ing outcome: 7 live birtns of 
presumably normal newLorns (including a pair of normal twin~); 5 
spontaneous abortions; ~ terr:1inated pregnancies; and 1 ectopic 
pregnancy. The one patient. exposed during the second or third 
trimester had a normal live birth. The same study reports the 
results ot follo~-up on 57 women exposed to fluvoxamine prior to 
the last menstrual period: 32 live births (including 1 infant Wlth 
gross abnormalities ~ho lived 3 hours and 1 infant with an abse""lt 
kidney); s pregnancies terminated (including one termination 
following detection ot a genetic defect by amniocentesis in a woman 
who was exposed to phentermine in addition to fluvoxamine); 7 
spontaneous abortions; : ectopic pregnancies; and 3 with outcome 
unknown. These results are summarized in Table 8.5.7. 

There have been no adequate' and well-controlled trials to study 1..ne 
effects of fluvoxamine in pregnant women. As of April 1993, the 
sponsor had received reports ot 3 ~ pat.ie11ts who took fluvoxaminc 
during pregnancy or becarne pregnant While taking fluvoxamine (these 
reports likely overlay cases from t~e PEM study). The outcoffies of 
these pregnancies are as follcws: 20 normal deliveries with normal 
newborns; J pregnancies terminated; 2 ;;pontaneous abortions; 2 
pending delivery; 1 normal delivPry with severe jaundice in the 
infant and normal LFT's (mother also received fluoxetine during the 
first trimester) ; 1 premature de 1 i very with tachypnea, apnea, 
bradycardia, and hypoglycemia noted in the infant (consistent with 
prematurity); an·l 5 with no information available. 
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Timefrar-le for 
Fluvoxamine 

I Exposure 

TABLE 8.5.7 -OUTCOME OF PREGNANCIES FROM PEM STUD~ 

Total 
Pregnancies 

Live Births 

Pregnancy Outcome 

Ectopic Spontaneous 
Pregnancy_ Abortion 

~ I .A G. o ~ I ., '\ C 0 

( '1. ) ' 
Pregnancy 

Tercninated 

8 (14%! 

Outcome 
Unknown 

8 (14% l 

- . I 5 (29%) I 4 ( 24'1.) 0 ( 0'1.) l u '(It 

I 
() , ni \ 0 ( 0'1. \ 0 ( 0~. l i :' •.. ' I 

r-;;:fore LMP 57=.==]J-32 (56\) 1 ' (Hl 1 ' (u•l I 

6:~::: ~~~.~~::t:.: ~'''~'--
1
1:===='):!,1 =~1

7

~/1~:=
1

0='1.'1.=,=="''==- . -===±==-==='=·=-=' ===========z!....-======== 
I 
Perce~tage5 of tne row totals. 
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8.5.8 overdose Experience 

Table 8.5.8.1 displays the de~ographic clJaracteristics of the 354 
overdoses wlllch were reported as of October L991 tor Strata I, II, 
and V and as of July 199: lor Strata III and IV. The preponderance 
of the overdoses were in !crnales (70%) and in patients under the 
age of :il (c2%). As expected, most reports were in Strata IV 
{sponcuneous !JOst-r.Jarketin') .::-eports), which retlects the total 
patient t'opul.ltion exr;osed .. ,,n-lctwic..l.e. 

rri====_=_====T=A~=L=E=G~=.=5=.,~8=.=l===~=F=L=U=V=O=X=AM==I=N=E==O=V=E=R=D~O=S=E==D=E=M=O=G=R=A~P=H=I=C=S~======~===~ 

'f----~~·---1~·~ lf-~---,-1 --~ - --- -ST!<:\TA 

v =r:;:-TAL I I ' ]- I I I I l l l IV ' L '---·- - -- -

[ # C v e r:-ct os ~s -~~[""' __ "'_ .__;4"'_·=+""""--'------+-"""'"-...'=.-....;.-~'="=~=~~=~:~=~~==• 
~ ----- ____ l 

J 9 I 51 I n_~_ 19 ][ 354 I - -- - . -- ------ - - -- -- __.;-;-

Male 1 0 18 73 3 100 
-

~emale 3 9 32 194 11 249 

nknown 0 (1 1 4 _j ll ':) 
-

r I A~E ] ~, --, 

<18 I 
0 o I 0 16 0 ~~-I 18-30 1 ') 

' 18 lOb 7 134 ' -
31-50 3 5 24 98 10 140 

I 51-64 0 1 3 13 

:'1 
18 

- -

f i >=65 0 1 4 14 19 

Unkn0wn 0 0 2 24 
..,_ 
"' I 

There were 19 GVerdose deutl1s which involved fluvoxamine in Stra~a 
IV as of July lJ92 (no overdose deaths w~re reported in the other 
Scrata}. In only 2 cases was tluvoxamine judged to have been taken 
alone: 

A 55 y. a. fem.lle with a medical history remarkable for 
seizure, cer~bral infarction, renal dysfunction, 
gastritis, .:wd an ulcer took an estimated >5,0CIJ mg 
fluvoxamine whic;1 p.cduced a blood lev~·l of 0.3 mg/100 ml 
(C"'" is 0. OJ-O.l.'7 mg/ lOOml aftPr r~!Jeatec..l. doses of 
300:ngjc..l.ay) .:111J •.Ill ,,;.;tn.'c1ely ele'.',1l•2l ll\·ur concentt·ation 
of fluvoxamine. l!01,;ever, diazepam 5mg lv had been 
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adninistered upon hospital admission and may have 
contributed to demise; the ti~ing of the diazepam dose 
relative to the time ot d..:ath is unclear, i10wever. Also, 
this patient was using te8azepam prior to death and this 
drug may have be~~n involved ir. the over·dos~. (1V/FL1778) 

,; spontaneocts adverse event rcpor·t submit t•;d to the FDA 
on April 1, lS'~2, describes a fi.!flldle in he: 50's or 60's 
who apparently took an unknown amount ot tl~'0Xamine and 
subsequently died; post-r;wrtem examination revealed a 
tluvoxamine blood concentration of .35 mgjlOOml, about 5 
times the maximum therapeutic level. No other d1·ugs were 
:1etectcd. (IV/FLUV1492001J) 

All 19 overdose deatl1s are sum~arized in Appendix 8.5.8.1. 

In the remaining 335 patients, only 2 are kt1own to have complicated 
recoveries: 

,; : y.o. remale who took 4,000 mg ot tluvoxamine wiLh 
ami.triptyline 750 mg and naproxen experienced a bowel 
infarction <ll1ci unden:ent a hemicolectomy, with subsequent 
uneventful recovery. (ll/5526E/61665) 

A 19 year old lemale whu took an overdose of tluvoxamine 
1400mg, prazepam 6Umg, and ulcol!ol; bilateral dilated 
pupils were noted and this finding was still present 3 
months later. This finding is qucstlonably related to 
drug toxicity given the persistence of this tinding over 
time. (IV/FL152) 

The outcome tor 24 patients 1s unknown. The other 309 patients 
were considered to have complete recoveries. 

Also, a 63 year old t.emale with no lwpatic disease who inyested an 
overdose of tluvoxamine 1500mg cHid tlunitraze!Jam 40mg (typtcal 
flunit~·azepam dose~ ~mq) exper·ienced hepatitis marked by elevations 
in LFT's up to 60X Ul.N. Since tlunitrazepam was telt to have very 
weak ltepatoxic effects and other causes 1,·er-e rul<"d out, fluvoxamine 
was felt to be the probable c3use tor the hepatitis. This patient 
completely recovered. (IV/FL448) 

An analysis of 2 collections of overdose cases is presented in this 
NDA. The Paris l'oison Centre (PPC) received reports of 221 cases 
of deliberate fluvoxamine overdose from July 1985 to June 1988 
(overdose range 150-9000mg) and the International Safety Department 
of Duphar BV collected data on 78 cases up to December 31, 1990. 
These bodies of information have been somewhat useful in 
characterizing l-i.e experience with tluvoxamine overdose. 

Correlation ot ovet·dose signs ancl :.;ymptoms with t luvoxamine 
inces~ion is difficult and Utlcertain due to the frequent ingestion 
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ot concomitant medicat:.ons, individual subject variability, and 
imprecision in estimating the amounts ot drug consumed. Both tt1e 
PPC Study i!nd the Duphar St:.ldy sought to identify signs and 
syntptoms associated with overdoses which could be attributed to 
fluvoxamine alone. 

Among tt1e 194 overdose cases in the PPC database which manifested 
toxicity, symptons were itlentitied in tne study analysis as 
probably due to tluvoxamine, atter symptoms which could be 
adequately explained by the ingestion ot the other agents taken in 
ecrh case were excluded. Appendix 8.5.8.2 displays these symptoms, 
t.he number of cases displaying each symptom, and the amount of 
fluvoxami·,e ing.,~ted. 

Among the 5b overdose cases in the Duphar· Study which were 
symptomatic, 2 o ~ppeared to have taken t l uvoxamine a .ione. Appendix 
8.5.8.3 presents the symptoms displayed in these 20 cases with the 
amount of fluvoxiamine assumed to have been taken in each case. 

Overall, symptoms observed 1"ere consistently benign with 
fluvoxamine ingestions under 1000 mg in these patients: drowsiness, 
tremor, nausea, vomiting, abdominal pa1n, bradycardia, and 
anticholinergic effects (dry mouth, mydriasis, sinus tachycardia, 
and urinary retention) ~ere seen. Bradycardia was not s~rious and 
required no treatment. Most of the seizures oc·=urred with 
ingestions ~lSOO mg. 

Plasma ass~ys were performed in 46 subjects in the PPC study and in 
7 patients from tile Duphar database. Results indicated no 
meaningful correlation bet1-:een plu~;ma levels and clinical 
manifestations, with tile most clinically benign cases often having 
very hlgh levels and some of the most serious cases having only 
moderate levels. Also, there did not appear to be a correlation 
betwPen plasma l~vels and prognosis. Ti1e highest known non-lethal 
plasma level is 0.~7 mg/100 ml iollowing a 4800 mg overdose, which 
ended in complete recovery. The i1ighest known non-lethal dose is 
-10,000 ng, which also ended 1n completf• recovery. Patients have 
survived untreate~ overdoses up to ~soo mg. 

Treatment ot fluvoxamine overdos~ is symptomatic. Absorption may 
be delayed beyond 24 hours; thus, gastric lavage and administration 
of charcoal is recommended up to 24 hours post-overdose and, given 
possible delayed onset of symtoma to logy, it is recommended that 
patients be monitored for at least 48 hours post-overdose 
·:~~ardless of initial clinical presentation. Due to a large volume 
:1f distribution, elimination by dialysis is not recommended. 

In summary, it appears that 2 overdose deaths were due to 
tluvoxamine taken alone, although one of these may have involved 
the usc of CNS depn'ss.>nts in addition to tluvoxamine. or the non
lata! tluvoxi"lmine ovet'd<)Ses, only ' patients are Known to have 
experienced complicated recoveries trom an overdose involving 
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fluvoxamine (bowel 
mydriasis); however, 
fluvoxamine and one, 

infarction/hemicolectomy and persistent 
both cases involved other dru9s in additin~ to 
mydriasis, is doubtfully overdose related. 

Given the low incid~~cc ot tatal outco~e in overdoses which 
involved fluvoxamine as well as high incidence of complete recovery 
from fluvoxamine overdose, it is concluded that fluvoxamine is 
reasonably sate when taken in overdose. 
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8. 6 <,umma.:-y of Potentially Important Adver~e Events Considered 
Possibly or Probably Drug Related 

8.6.1 Nausea 

Nausea was very com~only reported as an adversu event in both the 
Strata I OCD and short-term depression pools, being the most common 
adv~rse experience reported and the event most frequently 
associated with premature termination in the ~atter pool; see Table 
8.6.1.1 and Table 8.6.1.2 below. Of fluvoxamine-trea~ed ~atients 
with nausea, about 25% dropped out in the d~pression pool versus 
only 9% in the OCD pool, sug<jesting poorer toleranc·' and/or 
inc~eased severity of this adverse event in depressed patients. 
However, examination of a comple~er cohort analysis (see Section 
8.5.1) indicates that adaptation to nausea did occur in those 
patients who did not. dropout, with a cohort of 246 f,!atients 
reporting nausea at week 1, lJ0/246 at week 2, 45/246 at week 4, 
and only 17/246 at week 6. There were no serious adverse events in 
Strata I associated with nausea. 

t TABLE 8.6.1.1 - IN~IDENCE OF NAUSEA IN S'l'RATA I STUDY POOLS 
\ 

.L FLUVOXAMINE PLACEBO .. 

OCD POOL 29.4% 6.9% -
SHORT-TERM DEPRESSION POOL 42.2% 16.0% I ... 

TABLE 8.6.1.2 - INCIDENCE OF NAUSEA ASSOCIATED WITH DROPOUT IN I STRATA I DROPOUT POOLS 

_j FLUVOXAMINE I PLACEBO J . 

OCD POOL I ..., (;:;_~ i 0.6% 

I 
.... -' 0 -

Si-!ORT-TERt1 DEPRESSION I lu.G% 1.1% 
DROPOUT POOL 

8.6.2 Sexual Dysflinction 

Sexual dysfunction, especially ejaculation disturbance, has been 
reported with r..ther SSRI's. In t.he Strata I OCD pool., the 
incidencR of aonormal ejaculation was particularly common among 
fluvoxamine males con,pared to placeb0 males, as depict8d in Table 
8.6.2.1 below; it war less t:equent in the short-term depression 
pool. Similar ~ut less noticeable interpool differenc~s were seen 
for male anorgas:mia and impotence. Abnormal ejacu.'.ation and 
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anorgasmia appear tc be common, drug-related among males treated 
for oco and more prevalent in the OCD patients compared to the 
depressed patients. 

1pABLE 8.6.2.1 - INCIDENCE OF SEXUAL DYSFUNCTION IN STRATA I 
STUDY r>oor.s * 
I F LUVOXM1I N E PLACEBO -

OCD POOL 

Abnormal Ejaculation 17.9% 0.0% 

Anorgasmia (Males) 7.7% 0.0% 

Impotence 3. 8% 1. 3% 

Anorgasmia (Fema~es) 2.4% 0.0% 

SP.ORT-TERM DEPRESSION POOL 

Abnormal Ejaculati 0_n 4.5% 0.8% 

Impotence 1. 9% 0.8% 

P.norgasmia (Males) 1. 9% 0.0% 

Anorgasmia (Females) I 0.6% 0,0% 
.. 

• Inc:dence denominators corrected for gender as appropriate. 

Despite th~ frequency of sexual side effects in these Strata I 
pools, these events were associated with dropout for relatively few 
patients as shown in Table 8.6.2.2. 

In summary, fluvoxamine does appectr to be associated with the 
frequent occurrence of sexual dys!:'unction, particularly delayed 
ejaculation and male anorgasmia. These events seem to occur at 
higher frequencies in patients with OCO compared to depression. 
These even·ts were infrequently associated with premature 
termination. 
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II TABLE 

.. 

8.6.2.2 - INCIDENCE OF SEXUAL DYSFUNCTION ASSOCIATED 
WITH DROPOUT IN STRATA I DROPOUT POOLS * 

FLUVOXAMINE PLACEBO 
.. 

oco POOL 

Abnormal Ejaculation 0.0% 0.0% 

Anorgasmia (Males) 0.0% 0.0% 

Impotence 0.0% 0.0% 

Anorgas~nia (Females) 0.0% 0. 0 i 

I SHURT-TERM DEPRESSION DROPOUT POOL 

0.6% 0.0% Impot-1ce 

Abnormal Ejaculation 0. 3% 0.0% 

.rmoroasmia (Males) 0.0% 0.0% 

Anor~;psmLi (F8males) 0.0% 0.0% 

* Incidence denominators corrected for gender as appropriate. 

8.6 . .! Liver Dysfunction 

The search for serious adverse events revealed 5 cases of hepatitis 
from Strata IV which were felt to be reascnably attributable to 
fluvoxamine exposure. These cases are sum~arized in Table 8.6.3.1 
below. 
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TABLE 8.6.3.1 - HEPATITIS CASES REPORTED AS SERIOUS ADVERSE 
EVENTS AND PROBABLY DUE TO FLUVOXAMINE 

Patient# Age Sex Dose Duration* Comments 
(mq/dLly) (clLlys) 

- --

46 M 300 18 With jaundice, no 
LFT data, resolved 2 
wks. after DfC. 

39 F 100 ? LFT's 4-6X ULN I 

concurrent 
alprazolam, resolved 
after D/C. 

32 F 100 7 With jaundice, LFT's 
20X ULN, resolved 3 
wks. after DjC. 

49 F 150 28 With jaundice, SGPT 
12X ULN, resolved 2 
wks. after DfC: 

30 F 100 10 With pruritis + 
abdominal pain, no 
LFT data, resolved 
20 days after D/C. -

*Time to the onset of hepatitis from the initiation of fluvoxamine 
therapy. 

Additionally, there were 6 other cases
1 

of hepatitis reported as 
serious events in which assessment of the role of fluvoxamine was 
co'nplicated by tile use of alcohc ancljor other drugs which could 
have contributed to liver toxicicy. 

A search for dropouts with hepatitis andjor jaundice among 
fluvoxamine-exposed patients in the total NDA database revealed 
only 2 cases in which clinicall~ importa~t events could be 
reasonably attributed to fluvoxamine. Although both patients were 
taking concomitant benzodiayepines, there had been no changes in 
medication or dosing w!thin at least 6 weeks of starting 
fluvoxamine. Both cases presented with jaundice but no laboratory 
data was provided. 

A 76 year old male with hepatic cirrhosis was treated 
with fluvoxamine 50 mgjday for depression for 19 days 
when he experienced jaundice and malaise; fluvoxamine was 

1III/FR.024/42o123, IV/FL446, IV/FL643, IV/FL1136, 
IVJFLUV1920029, and IV/FLUV7920003. 
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discontinued 2 days later and the jaundice resolved over 
the next 2 weeks, with full recovery (III/UK.905/K066). 

A 65 year old female with anxiety neurosis and no known 
medical problems was treated with fluvoxamine 50 mgfday 
for 7 days, then 100 ngjday for 3 days when she 
experienced jaundice, nausea, and vom!ting; fluvoxamine 
was discontinued 4 days later. No follow-up data was 
given (III/UK.905/NOO..J). 

There is a literature report of hepatitis in a 63 year old female, 
with LFT elevation up to 60X ULN, which was observed following an 
overdose of fluvoxamine 1500mg and flunitrazepam 40mg; evaluation, 
to include a hepatitis screen, indicated no evident cause for the 
hepatitis 2'1d it was concluded that the most probable cause was the 
fluvoxamine ingestion (IV/FL448). 

'i'O investigate the incidence of more su0tle changes in liver 
function, the incidence of all events related to liver dysfunction 
was exam.tned in the Strata I/Strata II databas2. The overall 
occurrence of events related to possible hepatic dysfunctioll within 
this population is: fluvoxamine 1.9% (53/2737), placebo 1.8% 
(19/1055), and other control 3.6% (35/979). The incidence of 
specific events by CO START term is displayed in Table a o 6 o 3 o 2 
below. 

Little is known about the Cdse of liver damage: this event was 
described by the investigator as ''liver acting up again'', occurred 
after 176 days of fluvoxamine exposure, was not considered serious, 
and did not lead to premature termination (II/5079/9526). The case 
of jaundice lasted only one week, apparently resolving following 
fluvoxamine dosage adjustment (l/5534/62822). 

In summary, this data suggests that fluvoxamine may be associated 
with rare cases of hepatitis andjor jaundice which seem to occur 
within the first 4 weeks of treatment and resolve upon 
discontinuation of fluvoxamine; t~ere is no known case 0f permanent 
liver damage which could be attributed to fluvoxamine. 
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TABLE 8.6.3.2 - INCIDENCE OF LIVER DYSFUNCTION: STRATA I/II 

I FLU\'OXAMINE PLACEBO OTHER 
(11=2737) (N=1055) !N=979) 

If % N ~· N % 0 

LFT's i\bnor-ma l 51 1.9 19 1.8 35 3.6 

Liver Dam~e 1 0. 04 0 0. 0 0 o.o 
Jaundice 1 0.04 0 0.0 0 o.o 
SGGT Incr. 1 0.04 0 0.0 

I 
0 

I 
o.o 

'I SGPT Inn·. 1 0.04 0 o.o 0 0.0 

8.6.4 Skin Disorders 

Three spontaneous post-marketing reports of serious skin reacti .• s 
associated with fluvoxamine therapy were identified: 

A 15 year old femalE· was treated for depression with 
fluvoxamine lUO my;Jay, with concurrent clorazepate. 
Afte~ 9 days of treatment, she developed a widespread 
bullous eruption which included the mucous membranes as 
well as ocular and genital lesions and eventually 
progressed to cover 60% of her body surface. She became 
febrile (104°F) and had respiratory impairment, requiring 
artificial ventilation. Skin biopsy was consistent with 
toxic epidermal necrolysis. At one month follow-up, skin 
pigmentary changes and photophobia persisted. (submitted 
6/22/93: I\'/FLUV1930086) 

A 68 year old male was treated with fluvoxamine 50mgjday 
as well as lorazepam, meprobamate, alprazoJ.am, and 
clonidine. After 4 days, he experienced perioral 
erythema, urethral ulceration, and several erythematous 
plaques on his buttccks and arms; Stevens-Johnson 
S'!ndrome was diagnosed. There was a past history of 
bullous eruption with sulfonamide treatment. He was 
treated with steroids and fully recovered. (submitted 
2/4/91: IV/FL674) 

A 26 year old female received fluvoxamine at unknown dose 
for one month with partial clinical respose; lithium was 
added to her regimen and, 2 weeks later, she developed a 
rash which progressed to Stevens-Johnson syndrome. Drugs 
were stopped and she was treated with prednisone and 
improved. (submitted May 18, 1987:IV/FL337) 
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Although the second reaction nay be ascribed to meprobamate, with 
which Stevens-Johnson syndrome has been rarely reported, the timing 
and duration of meprobamate use is not known and this may be an 
unlikely etiology. Like•.vise, ir. the other 2 coses, a causative 
role for fluvoxamine cannot be ruled out. 

A serious adverse .;,vent. was id<2ntitied :i.n Strata I wl.ich involved 
urticaria and d~spnea: 

A 58 year old fe:cale \vith depression, sinus problems, 
hypertension, and a history of allergy to penicillin and 
shrimp experienced urticaria following 8 days of 
fluvoxamine a+_ a dose of 150 mgjday. Fluvoxamine was 
continued and urticaria persisted; 3 days later, she 
experienced acute dyspnea and hoarseness and this was 
treated in an emergency room as an allergic reaction, 
presumed secondary to fluvoxamine. Fluvoxamine was 
discontinued and the events resolved over the next 3 days 
without sequelae. Although she received multiple other 
medications duri1.g the trial, the dates of administration 
for these drugs could not be reasonably linked to the 
reported symptoms (I/552b/6l695). 

The November 1992 issue of Signal, puolished by the WHO 
Collaborative Centre for International Drug Monitoring, reported 
seven cases of photosensitivity during fluvoxamine therapy. These 
reactions occurred in both sexes and the ages varied from 34 to 64 
years old. Time to onset of the reaction was 2 days to 3 months. 
Two patients took no concomitant medication and the concurrent 
medication in the other 5 patients is reportedly not known to 
produce photosensitivity. In 6 patients, fluvoxamine was 
discontinued and patients recovered. In one of these patients, 
later rechallenge resulted in a photosensitivity reaction. Further 
clinical information on these patients is not available. The NDA 
database contajns 6 cases of photosensitivity, 3 in Strata II and 
3 in Strata IV . (Overlap of these patients with those referenced 
in Signal is likely.) These 6 cases were revie~ed and an etiologic 
role for fluvoxamine cannot be ruled o~t for 5 of the patients; the 
sixth case is questiona~ly related to fluvoxamine due to an initial 
onset after more than 3 months of therapy and an adequate 
rechallenge without r<~currence of photosensitivity. 

Rash and pruritis were commonly seen in the Strata I OCD (Nfluv=l60) 
and short-term depression study pools (N 11 ~=732) as shown in Table 
3.6.4..1 below: 

2
II/5520E/ 176, II/5520£/653, ll/5534E/629ll, IV/ FL373, 

IV/FL972, and IV/FL1195. 
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TABLE 8.6.4.1 - INCIDENCE OF RASH AND PRURITIS IN STRATA I 
STUDY POOLS 

FLUVCXAMINE PLACEBO -

~OL 
Hash 2.5% 3. 1% 

Pruritis 2.5% 0.0% 

SHOHT-TEHM DEPRESSION POOL 

Rash 2.0% 1 .. 9% 

Pruritis 2.0% 3. 1% -

An.ong the fluvoxamine patients in these pools combined (N=892), 15 
reported rash, 15 reported prutitis, and 4 reported both rash and 
pruritis. Based on a comparison with placebo rates, it {~ 
difficult to draw any firm conclusions regarding an association of 
rash or pruritis with fluvoxarninc. Time to event onset in the 
fluvoxamine-treated patients who experienced rash and who 
experienced pruritis was examined to determine any temporal 
clustering that might suqyesl ct <.iLuy relationship for these 2 
events; Table 8.6.4.2 displays this data. Clustering is not 
evident for pruritis but two-thirds of the rashes occurred within 
the first 15 days of therapy. Although this increases the 
likelihood that rash is drug related, this data must be considered 
inconclusive. 

Among the 19 patients with rash, only 2 dropped out: one developed 
a rash after 36 days of therapy and the other a rash after 15 days; 
both events resolved without sequelae within 2 weeks of fluvoXilffiine 
discontinuation (I/5522/9331 ar1d I/5525/61098, respectively). 
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- ; = 
TABLE 8.6.4.2 - INCIDENCE OF RASH AND PRURITIS OVER TIME: 

FLUVOXAMINE PATIENTS IN THE STRATA I OCD/SHORT-TERM DEPRESSION 
STUDY POOLS 

~ime to Event Onset (da.L_s) RJsh (fj=l9) _L Pruritis (n=19) 

0-5 4 7 

6-10 ::i 0 

11-15 4 3 

16-20 1 0 

21-25 0 0 

26-30 2 J -
31-35 \) 1 

36-40 1 J 

>40 2 2 

In summary, while fluvoKamine use may be associated with severe 
skin reactions and photosensitivity, these events have been very 
rare to date. Rash has been commonly seen with fluvoxamine 
exposure but was infrequently is associated with dropout. 

8.6.5 Hyponatremia 

Several cases of hyponatremia have been reported with the use of 
other selective serotonin reuptake inhibitors, namely fluoxetine 
and t?aroxetine. There ~-o·ere no cases of "hyponatremia" reported as 
an adverse event in the combined Strata I/Strata II database among 
f l uvoxamine patients. However, a review of se:-: ious adverse events 
and premature terminations due to adverse events in all 5 Strata 
revealed 2 cases of significant hyponatremia, one in Strata III and 
one in Strata IV. 

A 64 year old female inpatient with bipolar depression, 
moderate hypertension, hypercholesterolemia, and 
hyperlipidemia took fluvoxamine 50 mgjday for 3 days 
during a Strata III study. T\.Jo days after stoppin::J 
fluvoxamine, the patient became febrile, severely 
hypertensive (systolic blood pressure 190-240), and went 
into a coma; her serum sodium was 116 mEq/L (sodium at 
baseline was 141 mEq/L). Final examination 12 days later 
rEvealed no abnormality. (III/FR.012/147) 

A 54 year old male 
received fluvoxamine 

outpatient 
200 mgjday 

with de(>ression who 
and, after 7 days of 
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exposure, ex per ienceu a convulsion and v;as f cund to be 
hyponatremic (seru'" sodium not giver.). He was diagnosed 
with syndrome of inappropriate AD!! secetion but no cause 
for this condition was cietermined. He was recovPred 3 
weeks after drug discontinuation. (l\'/F'L240) 

Additionally, a third case of hyponatremia was SL~mitted to the FDA 
as a 10-day report on May 26, 1993: 

A 70 year old depressed femal8 was treated with 
fluvoxamine 100 mgjday tor 5 days and found to have a 
serum sodium of 114 mEqjL. SIADH was diagnosed. 
Fluvoxamine was continued for 5 days following hospital 
admission and serum sodium levels remained low. 
Fluvoxamine was then discontinued and, within 3 days, 
serum sodium rose to 129 mEq/L and contirued to rise for 
the next 7 days. (IV/FLUV1930112) 

.2'\ltllough the role of fluvoxami:w in the first case is not clear, 
the latter 2 sases jo suggest that fluvoxamine ~ay be associated 
with the rare occurrence of clinic::.lly signifi,;ant hyponatr~mia. 

8.6.6 seizure 

Since seizures have been infrequently associated with the use of 
marketed SSRI's, the incidence of this eve~t was examined in the 
larger Stratai/S~rata II dataset. Seizures were observed in the 
Strata I/Strata II population at the following incidence rates: 
fluvozallline 0.2% (6/2737), placebo 0.09% (1/1055), and active
controi" 0.5% (5/979). 

Seizures n•~Y be an infrequent complication of fluvoxamine therapy 
and appeared, in this dataset, to occur at a rate not much higher 
than the placebo rate an4 at a rate similar to that seen with other 
approved anti~epressants". 

3Includes all investigator terms coded into the COSTART term 
convulsion. since many of the investigator terms questionably 
represent an actual seizure (e.g. attacks of cataplexy, pseudo
convulsive attacks, and fits), the rates of true seizures may be 
overestimated. 

4Desipraminc, imipramine, clomipramine, maprotiline, lithium, 
and amineptine. 

5seizure rates according to current labeling; 
0.1%, fluoxetine 0.2%, an•i buproprion 0.4%. 
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S.6.7 Mania 

Since mania is a re'..atively inrr·equent but important adverse 
e~perience with a~tidepressant use, the Strat~ r;strata II 
population was revie<.:•.:;d t:::>r the incidence of this event. The 
Strata !/Strata II da-abase includes several cases of mania6 with 
the following incidenc~ rates: tluvoxamine 1.1% (29/2737), placebo 
0.8% (8/1055), and active-control 1.J~ (14/919). Mania associated 
with dropout occurred ut the following rates in tt>is population: 
fluvoxamine 0.5%, placebo 0.1%, and active-control 0.5%. 

The occurrence of mania with tluvoxamine use seems to be infrequent 
and only slightly higher than the placebo rate. Mania was 
associated with dropout at a rate equal to that tor the active 
c~ntrol agents in this population. 

8.6.8 Movement Disorders 

Although SSRI's are not generally thought to be associated with 
movement disorder syDptoms, such cases have been uncommonly 
~eported with fluoxetine, sertraline, and paroxetine. The search 
for serious adverse events revealed 5 cases of movement disorders 
which were felt to be reasonably attributable to fluvoxa~ine: 4 
cases of extrapyramidal symptoms and one case of dystonia . None 
of these patients was known to have been receiving a concurrent 
dopamine blocking agent and, in fact, 2 of the patients with EPS 
had pre-existing Parkinsonism which was exacerbated following 
exposure to r:uvoxamine. Four of the five events resol~ed 
following discontinuation of tluvoxamine and the fifth resolved 
after a decrease in fluvoxamine dose. Additionally, this se2rch 
revealed 2 other cases of extrapyramidal symptoms, a case of 
chon:o,:\thetf. i.s, and a case of neuroleptic ~alignant ,;ymlrome which 
were nat felt to be related to fluvoxam1ne . 

Given these cases, 
for occurrences of 
during treatment. 
displayed in Table 

the Strata !/Strata II population was screened 
related treatment-emergent signs and symptoms 
Th~ incidence rates of these events are 

13.6.8. 

6Hypomania is coded as the COSTART term mania. 

7EPS: IVjFL153, IV/FL158, IV/FL172, and IV/FL2130; Dystonia: 
IV/ FLU''~-930050. 

• JS: IV/FL177 and IV/FL1521; choreo~thetosis: IV/FL173; and 
NMS: - .. 1 FL611 . 

~Enumerations for these statistics exclude 1 fluvoxamine and 
1 active-control patient known to have been administered a 
dopamine-blocking agent at tl1e time of movement disorder onset. 
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[ TABLE &.6.8 - MOVEMENT DISORDER TESS: STRATA !/STRATA II 

_ _!_ 
FLUVOXAMI ~~ 1:: PLAcLU OTHER 
fN=?~J7) (tJ cJ 0' :S) (!l=979) 

Akathisia 0.6% 0.~:·~ 0.6% 

Dyston1a O.L% <0.~% 0.2% 

0.2% 0. c ':; i 
o.o% EPS 

'I 

- -
Dyskinesia 0. H O.C% 0.2% - --

I TOTAL I 1. 3% I 0. 3% I 0.9% - I 
The difference between f l~;yoxamine and placebo tot<.ll rates is 
statistically significant (p=0.003) while that between 
fluvoxamine and the active-control group is not (p=0.397). Very 
few of these ~atients were taking a concomitant dopamine blocker. 

Ot the 37 fluvoxa ••. ine patients with movement disorder symptoms in 
this database, only 9 dropped out of treatment; 7 of the 9 
experienced akathisia. 

Thus, it seems that fluvoxamine may be associated with the 
infrequent occttlrence ot movemer1t disorder symptoms typically seen 
with dopamine-blocking agents; however, these do not seem to be 
substantially more frequent than with the other non-neuroleptic 
psychotropics used in this population (desipramine, imipramine, 
clomipramine, maprotiline, lithium, and amineptine), generally do 
not lead to dropout, and are rarely serious. 

8.7 summary of Other ser1ous Adverse Events Considered Unlikely to 
be Drug Related 

A ser1ous adverse event, tor purposes of this NDA, is defined 
according to the FDA definition, i.e. one that is fatal, lifP
threatening, permanently disabling, requiring inpatient 
hospitalization, or is a congenital anomaly, cancer, or overdose. 

Deaths ~hich occurred in fluvoxarnine patients in all Strat3 are 
consi~ered in Section 8.2 and are listed by patient in Appendix 
a.2.1 ; iL is felt that no death could reasonably be attributed 

10 . h • F1s er s exact test, 2-tailed. 

11 As of July 199~. 
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to tluvoxamine with the exception of the 2 overdose d~aths which 
reportedly involved only fluvoxamine (see Section 8.5.8). 

Serious adverse experiences involving bleeding symptoms, allergic 
reactions, and symptoms of zimelidine syndrome were presented in 
Section 8.4 under the corresponding special searches. 

Serious events associated with laboratory abnormalities, vital sign 
changes, or ECG manifestations are discussed in Section a.:;.?., 
8,5,3, and 8.5.4, respectively. Overdose experiences are discussed 
in Section 9.5.8 and available human reproductive experience is 
presented in Section 8.5.7. 

Events ••hich were classified as serious, felt to be clinically 
important, and reasonably attributed to tluvoxamine 12 are discussed 
in Section 8.6; those which involved probable drug-drug 
interactions are presented in Section 8.8.3. 

Appendix 8. 7. 1 presents a 1 isting of the serious, treatment
emergent adverse experiences among fluvoxamine patients from the 
search for serious adverse events (Section 8.4.1) which were felt 
to be clinically important but which could not be reasonably 
considered etiologically related to fluvoxamine and which were not 
discussed in other sections of this review. 

Using the same search procedure in the placebo and active-control 
groups within strata I, II, III, and V, 6 other cl!.nicaily 
important, treatment-emergent serious adverse events were 
identified which were felt to be unrela~ed to drug exposure. (No 
such events were identified for the placebo yroup.) 'l'hese are 
listed in Appendix 8.7.2. 

, 2 . - . . l Based on a rev1ew ot cl1n1ca 
serious adverse event cases in all 5 
8.4.1. 

data from a selected sample of 
Strata as desccibed in Section 
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8.8 s~umary of Drug Interactions 

8.8.1 Drug-Demographic Interactions 

Three demographic variables ~ere studied regarding their predictive 
value tor the occurrence o: the 18 come1on aud drug-related advecse 
events whicl1 ~ere identitied in section 8.5.1: sex (!~ale versus 
female), aoe (<65 versus ~65 )'ears old), and race (Caucasian versus 
non-Caucas an!. The 18 identified events are: anorgasmia (among 
males), a0~ormal ejacualation, anorexia, asthenia, dry moutn, 
dyspepsia, l.nsomnia, libido decreased, nausea, nervousness, 
rhinitis, somnolence, s·..:eating, taste perversion, abnormal 
thinking, tremor, urinary frequency, and vomiting. For these 
analyses, the dataset used consisted of all patients in thL 
combined Strata r;strata II population who participated in studies 
which used spontaneous reporting to collect adverse experience dato 
(Nfluv= 2112, Nploc= 821). Excluded from the respectjve analyses were 
5 patients with spx designation missl.ny, 32 patients with missing 
age data, and 887 patients with no indication of race. 

The method used to explore tor demographic interactions was as 
follows, using the sex variable as an example. For each identified 
adverse event, the relative risks for males (RRml and females (RR1 ) 

with reference to placebo were computed, then the ratio of the 
relative risks of females to males (RR 1 /R~) was calculated. Next, 
the odds ratios for each subgroup and also a common udds ratio 
(using the Mantel-l!aenszel method) were calculated. Finally, the 
homogeneity of the odds ratios between thP subgroups was tested foe 
each selected adverse event usl.ng the Breslow-Day Chi-Square test. 
This was then repeated using the age and race subgroupings. 

No significant interactions were seen for sex ~nd race. Two events 
were more common i the you.JgEr age group (<65) than in the older 
age group (~6S), witl1 a third event being of borderline 
signific<lnce: nausea, somnolence, and t 1ste perversion, 
respectively. However, these findings l!:ust blc int . .erpreted with 
caution since they arose <)Ut of multiple comparisons. Also nJte 
that these analyses may be underpowered to detect subtle 
differences. 

Three studies and one report compared the pharmacok '.netics of 
fluvoxamine in elderly subjects with the corresponding parameters 
in young v~lunteers. 

Study 5090 involved 8 subjects between the ages of 63 and 82 years 
old and usAd a 50 mg dose of fluvoxamine to compare single dose 
kinetics between young and elderly subjects. When compared to 8 
young adults from S::udy 50S7, there were no significant differences 

1 . l . El.gr.teen stu( J.es did not collect race data, accounting for 
855 of these ·a-r.ients. 
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E-114.5026 

----~ 
1! 

Randomized, DB, cor.1parison with ir:1ipram1_ne; i~patients with depressive symptom" 
II ( n,=B, n.~B); fluvoxami~e dose 75-225mg/day; 4 weeks. 

II H.114.5026E Extensicr. of 5G26; nF4, n =-3: fluvoxarnine dose 150-225!l'g/day; 52 weeks-
' I 

H.ll4.5029 OS comparison with clomipramine; 1npatients, tipolar or u~:polar de~ressior. { !";_..= 1 s, l 
I 

n,=l5); fluvoxa~i~e dose 150-300<"·9 /day; 4 -...•ee :,.~ .5. I 
I 

H.114.5029E Lxtensicn of 5029; r.,.;:: 5 , n-:;: 1; flu·Joxar..lr-,e d-:--,s~ 7S-300m1]/day; 52 \o)eeks. 
i 

I 
compdrison with clc:nipramine; ir.::atients, pri~ary depressive 

I 
H.ll4.5035 Random~ zed, DB I syl.lptoms ( n=2, " ~J); fluvox~mine dose 150-JCJO:r.g/day; .; !tl~eks. 

.I 

I' 
H.l14.5037 Randomized, DB cor..parison with imift"Omir.e; o~.,..;tpatier.t£:, rrimary derressive ;y,-,dror.•e II 

( nr= 18, ,-,~22); fluvoxamine dose 75-300~-;/day; 4 weeks. II 
' 

II ~"""" Randomized, DH cotnparison with imiprarr.ir..e; 1n.patient.s, pr.:..r.-., y deprPSsive S)'~ptO:TlS 

( nrS, n==3); fluvoxa~ine dose 50-300mgid;;y; 4 weeks. 

.114.SJ41 Randomized, DB co~parison with imipramir.e; cut.patier:t.s, rrimary derress:ve sy~ptof:'F I 
I I (nr22, n~22); fluvoxamine dose 50-300r:'g/day; 4 wPe).:s. 

' 
ur.iplar II H.ll4.o043 Randomized, DB, lo~g-ter~t co~parisc~ witt 1:.-.t:.iurr.; o•Jt[-'at. ie!'"':~s. chrCJr:ic 

depress .Lon (r:-=17! n.=l2}; f 1 u vox ar;. i ne d::JSE 50-300r:-:g/day; 24 ; ... ;eeks. 

H.ll4.S05£ Randor..i zed, DB comparisor. with imiprar..i r.e; ir:t=atie!".ts, pr1~ary depressic~ - 1 1\ I (r.-~~1 ' n.:;: 1) ; fl~vcxamine dose 50-JOOr-.g /day; 4 -...·epks. 

H.ll4. 5060 Randorr. i zed, DR comparison with c l orr. i pr an.i r:e; out.pat.iEr::ts: er.dogenous dc-prcs::;i· .. n~ \I 
( nr27, r.,=21;; fluvoxamine dose 50-20011'.g /day; 6 w£~ks. ,, 

H.ll4.5060E Extension of 5060; r:...= 10, r.,=l2; fluvoxa~i~e dose l00-4CC~g/day; 52 weeY.s~ II 
H.ll4.50G7 I Rando~ized, CB comparison with clcmiprami~e; 1nratients. depressivP ::;tndrorr.e!::' 

ll (nr=20, r._=20 ) ; fluvoxamir.e dc~e 100-400_:-:-.qtday; 4 weeks. 

H.ll4. 5C68 Randomized, parall">l group comparison with ami,eptine; in pat iF-.itS, rr:2.rke-j 
li 
·' 

depressive syndrome ( nr=20, n,=20); fluvoxamine dose 100-J::JOmg/day; .; weeks . 
i 
i 

H.114.5091 Randomized, parallel group compariso~ witr. r.aprotilinE; ger1.atric cutpat.ier.ts, I 
depression (nr43, n~~4S); fluvoxa~ine dose 50-300mgjday; 6 weeks. I 

H.ll4.5102 Single-blind, paralldl group comparison with ~aprotiline; inpatientsfcutp~tie~ts, 
depression ( n..-:=31, n~::::2-3); fluvoxamine dose 50-300mg/day, 6 weeks. ! - -- -
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H.l14.5505E Extension of 5505; nr=2, n,=3; fluvoxamine dose 50-3QDrr:g/day; 24 \oo.:eet<:£. i/ I, 
H.Jl4.5507 Randomized, DB, co:-:lpari.son with i.mipra!l'ln~; ir.patie~ts/outratier.ts, f r .:_!::."1 ry ~ depression {n.-=22, n~22); fluvoxa~;ine dose 100- 3 GOrr.-:"? Ida y; E. we~ks. 

! 

H.ll4.5509 Randomized, DB, r.n.1l t i.center compa':"ison w:.tt: ir:-.ipra~ir:e; ou~patier.ts, rrlrary Jl depression (nr=44, r.==42); fluvoxamine dcse 100- 3·JO::-.tj /day; f weet-:s. 

H.ll4.5509E Extensi:Jn of 5509; r.:=6, n ~a; fluvoxa~ine dos2 c.o-•·J,......, ..... tG~v· ::._ _ · VI.':!, 0• l 52 w·eE.·KS. i/ 
i: 

UNCONTROLLED STUDIES (DEPRESSIOrJJ (STRATA IU ll ,, 
I H.ll4.5004 Open label st.udy; ir:patients, depressive 1-llr-.ess {r.=l3); fluvoxa~i~e d~sc .;:.- lj 

22Smgjdav; 6 .,..,&eks. l1 -
il I H.JJ4.5005 Open label st.udy; lr.raticnts, derrcssive l~lr.ess {n:::::23}; f] U'JC·/.~}Ji 1 r.r_· j <~f" .;~- Jl 225mg/day; 5 W(?C' Y. S. 

H.ll4.5006 Open label study; ir:ratient5, depressive illr..•ss (r.~J 3); f: uvcxarr.~ r:t· :l' •S(' tJ'!- II 
300mglday; 5 v ... eei-:s. :: 

' 
H.114. 5007 Open label study; inpatients, def:ressi vC' illr.css (r.~l2); f: UVG>:d":r.;. !J:- ·:i·':",se E-G- :I 

3QOmq/day; 5 weeks. I! 
I H.ll4.5008 Open label study; inpatients, depress:.v:: i~lr:ess (n~lO); fl-...:voxa":":".!.:'.e dcse EO- Jl 300mojday; = wee~:s. I 

ir.pat.ic-nt.s, 
., 

H.ll4.S009 Baseline-controlled study; depressive syndrcf",es (r.=2;; r:~vox~~l~e dose 
90-30Qr.,gjdev; 4 weeks. !. 

H.ll1.5010 Open label, early phase I I study; .L!if:-S.t ier.t.s, depressive sy;;dr::.J~7'es (!-.~7); 

II fluvoxarr.ine dose 150- 300iT:g[day; 5 .... •eeks _ 

H.114.50ll Baseline-controlled study; int=at.ier.ts, de::res.sive s -;" r. d r :)f:'T• s (r.~1l); f l~..r ... ·.::ya:.:i r.e 

II dose 9 0-3 0 0.-:-;9 / d a v ,· 4 weeks. 

H.114.5012 Open label, early phase II study; inpatier.ts, de~ressive sy~drorres (r::::::/}; ~ f luvo;·amine d:ose 75-300"'9/d?;t; 4 \o.'Ceks. 

H.114.5013 Early, cpen label studyi outpatier:.t.s, depressive syr.dr:.::~:.es lr.~~); fl~v=xami~e dose lj ' 7S-300mgLday; 4 weeks. 

I 
1 H.ll4. 5019 Open label, lo<:g-term study; outpatients, depressive sy:-:drs:-:-:es (r::JO); fl;..:vcxar.-.ir.e 

1l dose 25-225mo/day_; 52 weeks. 
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H.ll4.5020 Open label, long-term study; inpatie~Lsfoutpati~nts, depress:..ve sy:--.d::-:.:-:es (r.=3l); 
II fluvoxamine dose 50-225mqjday; 52 weeks. 

H.ll4.5034 Baseline-controlled study; inpatients, depres~ Lon (n=S); fluvoxa~i~e dose 1'00-
II 300mq/day; 4 weeks. 

H.ll4.5044 Baseline-controlled study; inpatients, de-pression (n=6); fluvcxa~i~e ci8se EO-

II 300ma/dav; 4 weeks. 
.. 

H.ll4.5046 Baseline-co~~rolled study; u:pat i.er.ts, de:t='ressive syr:d:-o!"'".es (r:=7); f:uvcxa~i~e ~~sc •i 

90-lSOrr.g/dav; 4 ~,o.reeks. li ., 

H.ll4.S059 BasEline-co~trolled, lor:.g-term, r..ulticer.ter study; cutrat.J..c:;~s, depressior: (r:=31i; i• 
fluvoxar..~r.e dose 50-3000".'1 {dav; 51 ·.-Jeeks. i\ 

H.ll4.5066 Baseline-co~trolled, lor.g-~err:: study gc:-:eral practicP; c~~:~t:cr.t:., de>r rcss i cr. 
,; 

11. ,, 
(n=222); f l uvoxarr~1 ~.c dos.~ 2S·-300mq idav; S7 •.-:·~el-:s. 

;: ,, 

E.ll4. 5079 Baseline-con~rclled, !or.g-terrr. study; C'lt!=atier.ts, depress~cr: (r.~J!)); !'luvc>-:a:7.ir:t-

Jl dose 75-}00r:-.a,idav; 5'.:. v:eeks. 
r-I H.ll4.5080 Baselir.e-co~~rolled study; O!...ttpatier.ts der:n::-s::::ior. (r;:::::/); :: ;,_,:vcxari.~ ::L· ~c;:e :., :J-

Jl 300mqfdav; 4 weeks. 
;i 

H.ll4. 5082 Long-terrr., ur.ccntrolled st~dt·; depress:..o::, (r.=l9); flu~axa~~~e ~cse -:c-4:o'-::·day; ' 
I 52 \-:eeks. Ji 

I ' Baseline-controlled, 

ll 
H.l14.cl00 lcng-t.er::n, r;,u lt.i ce1-..t..er study; aut.~at.ier.~s, OeFressior. (r:=5.2); 

fluvoxa;rnr:e dose 1 00-JOG~.g[dav; 52 weeks. 

I H.ll4.5l01 82seline-co~trolled, long-term, multicer:ter s~udii geriatric cut.;a~ien~s, 
,, 
II depressicr: (r:=39l; fluvoxamine ~ose 50-300<".g(day; ~2 \.:ec~:s. 

H.ll4.5503 Open label, early phase II study; ir:patients, depressive sy:-:drcr..0s (:c=l2); 

ll fluvoxarnir.e dose 100-3CO::-.qjd~; 4 weeks. 

H.ll4.5504 Open label, early phase II study; inpatients, depressive sy:--.d!""or:-.es (r.=ll); 
i, 
'· 

fluvoxamine dose o0-300mo(day; 4 weeks. J! 
H.ll4.5520E Extension of 5520; r.=l57; fluv8xamir.e dcse 100-300:cg[dav; 4-S w·eeY..s. i· ;j 

H.ll4.5522E Extension of S522; r,-;:::13; fluvoxa~ine dose 2::-3GO:-:-.a /dav; 4 '· \.:eeks. lj 

~_!l-_114. 5531E _____ Extension of 5531; n=7; fluvoxamir.e_ dose _100_-]_GOr::_giday; ~2 weeks. Ji 
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in mean AUC, C 1' t., or t·enal clearance, although there was fll.jA I rl\.t>. I 

a hint of a sllqhtly lt;.{er renal clearance in the elderly group 
(mean tenal cleatance u.s L/tlr with ~5% Cl ot .05-1.8 vs. 1.6 L/hr 
with 95% CI 0.4-3.8). 

;;;t.uc~09fi studied 14 lwalthy volunteers (aqc rc~nqL'c; not given) to 
compure :;teady-stdte pl1<H·macoldnetics lJetweL youny and elderly 
patients. FluvoxL~mine. :-o mg l.Jid w<:~s adnJinisten.2J tor 28 uays with 
multiple blood !><Hlples collect,,d on days 14 a11u 28 tur 1'1\ analysis 
and with trouyh levels on days 5, 10, 14, <'flU 23. There was no 
difference betwee11 the Day 1~ ar1d DLly 28 AUC's c 's or T 'c 1 m .. tx 1 ma)(. ,;.:. • 
When compared to 8 young adu 1 ts from StuQ_'i,___ 5 08 7, there were no 
significant ditt•~rences in mean AUC, c,,,,, ot-t.,, although there was 
a hi.nt of a sligh;:.ly decreas~d AUC <.~nd c""' 1n the elderly. 

Report H.114.6?~ ~as a tetrospective review of data collected from 
patients age c (I Lind older who participated in Europe,1n and Nort.h 
American clinical trials in depressior. to compare plasma levels 
with those found in the general study population. ~la~ma levels 
selected for analysi~ ~ere those obtained after p<.~tients had been 
on the s<.~me dose tor at least 6 days. Mean plasma trough levels 
were compared at do::;age~; of 100, 150, 200, an-i 300 mg between 7(1 

elderly subjects and the general population. Mean truuyh levels 
anrl level ranges at each dose were comparable between the 2 groups. 

Study RH.ll4.0L..Q_!?_, the most recently completed study, enrolled 12 
young (ages 18-35) and 11 elderly (ages 65-75) subjects to compare 
single- and multiple-dose pt1armacokinetics between the 2 age 
groups. Fluvoxamine was administered as follows: 25mg on Day 1, 
50mg/day on Days 3-13, and lOOmgfday on Days 14-20. Multiple blood 
samples were obtained following dosing on Days 1, 3, 13, and 20 and 
trough levels were obtained just prior to dosing on Days 11-13 and 
Days 18-20. Meiln pharmacokinetic parameters after single 25 mg 
dosss in the elderly subjects were higher than those in the young 
population: mean c"' .. ' (1-G%), AUC0 48 1+38%), and T,, (+52%). A 
comparison of these parameters at steady state (Day 20) following 
100 mg daily dosing is illustrated in Table 8.8.1.1. There were no 
serious adverse events or urug related changes in physical 
examinations, laboratory studies, or ECG's d. cing this study. 
While age related PK changes are observed at steady state, the wide 
range of many of the values limits the ability to draw definitive 
conclusions from this uata. 

In summary, nausea. somnolence, and possibly taste perversion May 
be more common in younger versus older patients. There is a 
suggestion that clearance of the parent compound may be decreased 
in the elderly versus younger patients. 
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-- ·-·--·--·-

TABLE 8.8.1.1 - A COMPARISON OF l'HARMACOK I NET .r C PARAMETERS AT 
STEADY STATE WITH 100 MG/DAY DOSING IN YOUNG AND ELDERLY 

SUBJECTS 

--~ 
---·-

!lean ± so 

- - - - -- --·-- ·--·----
__ Y._ounq 

-- - ---- -
Elder_!}· 

-

c ( ngjmL) 77.8 :+: 51.3 113.7 ± 65.6 

AUC!l_ 7, .i._r2.SL_ X lu /mL) 1328 ± 105·1 2016 + 1288 

'I', ( hrs) 15.6 + 9.8 25.~ + 11. 5 

~ (hrc-) 6.1 + l.O 7. 0 ± 1.2 

I : :~~;~L) -· --
-----1--

38.8 ± 35.9 64.4 ± 50.5 --· --

8.8.2 Drug-Disease Interactions 

Study__~_()91. was cor,duct:ed to assess the influence of renal 
impairment on the sat~ty anct tolerance of tluvoxamine; a subs~t of 
the study population provided blood and urine samrles for ki.<etic 
data. Twenty-five patients with chronic renal impairment (i.e. 
cre<1t;inine ch~arance <60 ml/min; patients requirL1g dialysis were 
excl11ded) were enrolled at 2 centers to participate in this open
label, baseline-controlled study during wh1ch fluvoxamine was given 
as follows: 50 mg;day X 3 days, then 50 mg bid X 39 days. No 
serious cllnical events were observed. Examination of blood 
samplG data obtained during weeks 4 and 6 from nine patients 
revealed a range of fluvoxamine trough levels similar to those 
observed in subjects with norm.Jl renal function. also, week 6 
levels were cQmparable to week 4 levels, sugg2sting that 
accumulation does nc>t occur in patiet.ts with renal impair,nent once 
steady-state is .Jchieved. 

st;~gy __ U_._§_5_ examined the ettects of liver fcilure on the 
ph.Jr:,lacokinetics ot tluvoxanillle given in .3 single 100 m'i oral dose 
in 13 pi'lt ients \¥ith a histor') ct .Jlcoholic liver failure c , t,

1
, 

max l 

and AUC were then calculated for each patient and compared with the 
mean pharmacokine~ic parameters obtained in healthy subjects from 
4 similar studies . Over.Jll, results indicated a 60% increase in 

2
Defined by steatosis or steatofibrosis confirmed by biopsy, 

elevated -y glutamyl transfer3se, decreased elimination of 
Bromsulphalein from the bloodstream, and abnormal values for at 
least 2 other liver labcr3tory parameters. 

3 -
114.614, 566:,4/22/76, 114.607 (capsules), and 114. 607 

(tablets). 
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t~ and a 76% increase in AUC in the liver patients compared to the 
normals, indicative of lower clearance in the formf!r; there was 
little difference in the Cfi)JA bet\v/2eJ1 these populations. 

In summary, based on the above studies, it appears that renal 
1mpairment has little effect or1 the pharmacokinetics of fluvoxamine 
but that hepatic impairmer1t can be expected to prolor1g the 
elimin3tion of fluvcxamine. No s•;udies of the pharmacokinetic 
behavior of fluvoxamine metabolites have been com~leted to date. 

8.8.3 Drug-Drug Interactions 

There we1e 11 studies p~~lor~ed under the sponsor's drug 
developr.\<!nt pro<;t·am c.c e>:.:;.:nine pharmacokinetic andjor 
pharmacoc11 "•"~!;,_lc drug ir:<·c;t·a,·'-. -Y\s involving fluvoxamine. 

Digoxin ('i08') ;, dc.ullle-~:.: ind, placebo coutrolled study in 8 
volunteers ,,x-~mi•n··~ th•' ~• t';.-L:t.s of fluvoxamine 50 mg bid X 18 days 
on the l<inr~U•:·~ ct .; •·'-'"'l\e dose of digoxin 0.125 mg IV. There 
werP no effect.:-; ".>!1 ,, •.. , '1.-olume of distribution, eliminat1on half-
life, or AUC of ·.lll;<•;:tn. lt \vas concluded that chronic flu\·oxamirte 
do:o;.ing does not ~''·''luence t.he kinetics of digoxin. 

Propranolol (5092) A double-blind cross~ver study of the effects 
of enteric-coated fluvoxamine 50mg bid X 12 days in 12 volunteers 
who had been stabilized on propranolol sustained release 160 
mgjday. In subjects treated with fluvoxamine, plasma levels of 
propranolol were increased about five-fold. Fnaramacodynamic 
manifestations of this interaction were small but statistically 
significant decreases in d1astolic blood pressure (seen only with 
exercise) and l1eart rate (-3 bpm at rest ar1d -8 bpm during 
exercise) . 

Propranolol (5095) An identl.cal study to 5092 with the exception 
that the immediate release form of propranolol \vas used. Again, 
fluvoxamine-treated subjects demonstrated a five-fold increase in 
plasma propranol0l levels. 

Atenolol (5096) A double-blind crossover' study of the effects of 
enteric-coated fluvoxamine 50mg bid X 12 days in 12 volunteers who 
had been stabilized on atenolol JOO mgjday. There was no influence 
of fluvoxamine on plasma levels of atenolol. 

w~rfarin ((5094) A double-blind crossover study invest1gating thP 
effect of ent·eric-,;oated fluvoxa~r.ine 50 mg tid X 2 wet!kS i~. Vl 
volunteers who had been stabilized ou war far in 3-7 mgjda~' (os 
needed to produce a 5C% increase in prothrombitl time) . Fluvo~~1nine 
appeared to produce a st~tistically significant increast ln 
warfarin plasma levels (a'cout 60% incre,1se) with associated 
increases in protl1rombin times. 
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~_y1ol:JJ.fOJl1_g_j14!2.0 ,'\_c_t:i,_y_i_t_y ( 6003) An open label crossover study of 
tt1e comparative influence ot iluvoxarninu 50 mg bid, clovoxamine 50 
mq tid, imipramine 50 mg bid, and no treatment on antipyrine AUC 
and halt-life in 8 volunteers. All drugs were administered for 3 
day» with antip]<Tine plasr.li, level n.easurements on the second day. 
both tluvoxamine and clovoxamine wure associated with significant 
increases in antipyrir1e AUC and half-life compared to no treatment; 
imipramine had no et t t'Ct on tlH'se parameters. 1 here was no 
indication ot a carryover· etiect dur·ing the 2 week washout perious 
betweeen treatments. 

Bt;:gmazepa.m.Ll .. o_ra_z__<e·oa!T) (6004) A double-blind crossover study of the 
effect of multipla fluvo>· 't•ine dosing (50 mg/day X 4 days, then 100 
mg/d<.~y X 21 days) on the cogniti.ve effects of single doses of 

:;...'" brom.:Jzepam 12 mg and lora::qxw1 4 mg. In the presence of 
~-- fluvoxamine plus benzodiazepine, peak impairment in attention spa~ 
~ nd vigilance was markedly reduced with no effect on peak 
' }npairment of memory or subjective sedation compared to 

... ~\ nzodiazepine alone. Fluvoxamine did appear to prolong 
~-n~airments in all these areas, which remained signifi.cant 40 hour:s 
~~j~ ":-dose vs 12 hours post-dose in the absence or fluvoxamine. 

~f~;, lQ_l_ (6002) A randomized, double-blind, placebo-controlled 
l.:::¢_ over study examining the ef_fect ot single dose fluvoxamine (50 
rog) ,~d multiple dose t'luvoxam1ne (50 mg;day X 3 days, then 100 
rr1'~da X 9 days, then 50 mg on .Jay 13) on the ki.netics and clinical 
effect 3 (labs, vi~al signs, and cognitive functioning) of single 
doses (40g) of orally administered ethanol in 12 volunteers. 
Adrliti 'nally, the effect of alcohol administration on fluvoxamine 
kipet_i. 's was assessed. There were no significant effects of single 
dosr; c multiple dose fluvoxamine on the AUC, c ... ,, or Tmax of 
a;.coho~ 

' 
!.1lcQ) 1 o~, (6001) A partially blind crossover study of the effects of 
fluvclxa line on the kinetics nf IV alcohol in 12 volunteers. Two 
hours ~ ter a dose of fluv0~amine 50 Qg or placebo, IV alcohol was 
admi ni, cred; tll is was repeated 1 1-1eek later after crossover. 
Then, ., tltiple doses ot fluvoxamine (50 mg/day X 3 days, then 50 mg 
bid x 0 days) vcrc g i vcn to ~l.l suL j eeLs followed by a. dose of 
alcoll Again, alcohol kinetics were not significantly affected 
by f . ~voxamine. 

Ale hal (5538) A randomized, double-blind, placebo-controlled ---cr ssover study of of the effects of 2 fluvoxamine dose levels (50 
~ or lGO mg) on memory (word recognition test) in 10 young male 
.ocial drinkers. There was no significant pharmacodynamic 
interaction with alcohol. 

Alcohol (5074) A double-blind, placebo-~~ntrolled parallel group 
study assessing the effects of tluvoxamine alone and of combir1ed 
fluvoxamine and alcohol on fitness to dr-ive in 48 volunteers. 
Subjects were assigned to receive multiple doses of fluvoxamine (25 
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mg tid X 1 wee~. ~hen 50 mg tid X 1 week) OR placebo X 2 weeks; in 
both treatment groups, subgroups were tested with and without 
alcohol. Fluvoxa.mine alone produced no impairment in motor 
performance compared to placebo. The effects of cornbined 
fluvoxamine 150 mgjday an.g alcohol were more pronounced than the 
effects of either suL-tance taken alone with regard to vigilance, 
orientation capacity, and continuous attention span. 

Alpra_zolam (P-200-92-016) A rundomized parallel group study using 
3 arms (fluvoxamine, alprazolam, and fluvoxamine/alprazolam 
combined) was conducted to assess the effects of multiple dose 
fluvoxamine uo;e on al!Jl·azolam pharmacokinetics. Sixty young, 
healthy males v:ere evenly assigned among the 3 groups, with 
assignment contro.Lled tor smokerjnon-smokcr status ot the subjects. 
Study dura~ion was 10 days with iluvoxamine closes ol 50mgjday for 
3 days and lOOmgjday for 7 days; alprazolam was given as 1.0 mg QID 
on days 7-10. The coadministr<.Jtion of fluvoxamine and alprazolam 
resulted in a 100% increase 1n :1ean alprazolam levels with an 
increase in mean alprazolam t.,, fl·om 20 hours to 34 hours. 'l'he 
increased plasma levels ot alpr~~olam were associated with 
signit.J.cantly incn~ased psychomotor performance decreruents, 
especially on day 10. 

Theophylline (6008) A non-r0.ndol1'.ized crossover study using 12 
healthy male volunteers examined the effects of multiple dose 
fluvoxamine use on tl1eophylline pla~ma levels following a single 
dose of oral a:ninophyllir""· study duration was 20 days: 
aminophylline 442mg was given on day 1 and on day 17; fluvoxamine 
was administered as SOmgjday on days 4-6 and 50mg bid on days 7-19. 
The AUC~ of theophyl.l i ne increased by a factor of 2. 67 after 
coadministration of .luvoxarnine; this was attributed to a 
proportionate decrease in theopl>v ll ine clearance. Cmax was not 
changed. Fluvo~amine plasma levels did not change with the 
coadministation of theophylline in this study. 

As of June 1993, no formal studies of the effect of fluvoxamine 011 

the 1'4 50
1106 

isoen;:yme have been completed by the sponsor. 'rhere is 
one published in vitro study which compared tl1e effects of a seri~s 
of SSHI's ur1 cytochrome l"4:>V 1106 act:ivity in huma11 liver microsomes': 
all SSlU 's w•2re seen to have potent :nhibitory etfects on P450 1106 , 

with fluvoxamine having relatively less cytochrome inhibition than 
the other SSRI 's tested (paroxetine, fluoxetine, norfluoxetine, 
sertraline, and citalopram) . 

Conclusions which may be drawn from the above studies are as 
follows: 

4 Cre1,·e l!K et al. The Effect of Selective Serotonin Re-uptake 
Inhibit.Ol:s on cytochrome p.;::>o 200 .1\c:tivity in Human Liver M.J.crosomes. 
Br. J. Clin. l'harmac. (1992), 34:262-265. 
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1) There is no evidence of an effect of chronic fluvoxamine use on 
single dose IV digoxin kinetics. 

2) Multiple dose iluvoxamine use leads to an five-fold increase in 
plasma levels of propranolol, suggesting a reduction in hepatic 
elimination. This is not tl!e case with another ;'1-blocl<er, 
atenolol, a drug that is mainly excreted unchanged via the kidneys. 

3) Multiple dc•se use fluvoxLlmine incne2ses mean plasma warfarin 
levels by about GO% and prolongs prothrombin times. 

4) Fluvoxamine may inhibit the enzyme activity of cytochrome P450 
in the liver LiS demonstrated by decreased antipyrine clearance. 
This finding may be due to simple competitive inhibition, however, 
and this inhibition is likely to be reversible. 

5) Multiple dose fluvoXLlmine may prolong cognitive impairments 
seen with single dose benzodiazepine use. 

6) Single and multiple dose fluvoxamine does not appear to affect 
the pharmacokinet1cs of alcohol. 

7) The combined use 
vigilance and attention 
either substance alone. 

of fluvoxamine and alcohol may impair 
span significantly more than the use of 

8) The combined use of alprazolam and 
siguif icantly increased a lprazo lam 
decrements in psychomotor performance. 

fluvoxamine may result in 
levels with concurrent 

9) The concurrent administration of fluvoxamine and theophylline 
may result in significantly increased theophylline levels due to 
decreased theophylline clearance. 

Individual case rcrorts, both from the literature and from the 
spon3or's database, provide ~dditional dat1 regarding possible drug 
-drug interactior:s with fluvox<1minP, Ur.fo:r:tun.J.tely, lal_.;h. of 
complete clinical data and/or follow-up icformation in some cases 
limits the usefulness of this data. 

Two patients from studies in Strata III experienced cardiovascular 
compromise when fluvoxamine was used with metoprolol, a p-blocker 

.metabolized by the liver: 

A 47 year old male was being treat~d with metoprolol 200 
mgjday for tachycardia 1..-hen he began fluvoxamine 100 
n.gjday for depression. Paseline blood pressure was 
135j95 and pulse was 68 bpm. Although vital signs were 
unchangec' after 7 days, he presented wi t!l orthostatic 
hypotension on day 17 of therupy (BP 110/80 supine, 60/40 
erect); pulse wa~> not reported. (lll/EU.901/840) 
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A 63 year old male with depression and hypertensive 
c a r d i om y o p a t h y w a s r e c e i v i n g t~ c d u r e t i c 
(hydrochlorothiazide SOmg/amiloride 5 mg), captopril 25 
rug tid, and metoprolol 300 rug/day wh<en he began 
fluvoxamine 100 mgjday. After 8 d.:;ys of therapy, he 
presented wi~h severe hypotension and bradycardia (BP not 
provided, pulse= 44 bpm; baseline vi~al signs were not 
gi\·en). (III/BE.907/38) 

Additionally, two Sttala IV patients experienced bradycardia, one 
receiving fluvoxamine with propranolol and one fluvoxamine with 
diltiazem, a hepatically metabolized calcium channel blocker: 

A 60 year old female 11as being treated for migraine with 
propranolol (dose unknown) when treatmen~ was begun with 
iluvoxamine 100 mgjday. After one day of fluvoxamine 
L'},po,~ur·,,, :;IH' <'XfH'rienced bradycardia (pulse= 50 bpm, 
pre-tluvc1X;Jmine pul~e not given). Both drugs were 
discontinued with subsequent complete recovery. 
(IV I F'LJ04) 

A 45 year old male had been treated with diltiazem for 
Prinzmetal' s angina and, following one 50 n1g dose of 
~luvoxamine, experienced bradycardia (pulse: 40 bpm, no 
pre-fluvoxamine pulse provided). Atropine wa~ 
administered and fluvoxamine was discontinued; 
bradycardia did not reoccur. (Bradycardia is associated 
with diltiazem overdose.) (IV/FL591) 

An 81 year old male in a St:rata III study ,,·ho was receiving 
fluorindione, a hepatically metabolized anticoagulant, experienced 
a 10% increase in prothrombin time after 12 days of treatment with 
fluvoxamine 100 mg/day for depression. Treatment was discontinued. 
(II I I FR. 012 I 2 o 1) 

~heophylline is a drug eliminated primarily by hepatic metabolism. 
There are 2 case reports of theophylline toxicity possibly rPlated 
to fluvox~~inc usc: 

A 80 year old male with cOPD and heart failure who was 
being treated with theophylline began fluvoxamine 
treatment for depression as a subject in a Strata I 
study. About one week later (at a fluvoxamine dose of 
:i.OO mg/day), he was hospitalized because of a "toxic 
confusional state'' with a theophylline level of 32 mg/L; 
his pre-fluvoxamine !eve l had been 26.2 mg/L/. No 
further levels are available. (I/5531/62562) 

An 83 year old male hospitalized for bronchitis had been 
receiving theophylline l>itll leve:s of 10.7, 14.6, and 
12.7 mg/L lil the p::evJous Inonth. Following 13 days of 
fluvoxamine tl1erapy (100 mgfday) for depression, he 
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became agitated and developed 
fibrillation; the t.hc;ophylline 
3 9 . s mg I L. (IV I FL 1127) 

tachycardia and atrial 
level had increased to 

There are 3 published foreign reports of a possible pharmacokinetic 
interaction between fluvoxaminc and tricyclic antidepressants. One 
report describes 3 patients taking benzodiazepines (flunitrazepam 
for one and chlorazepate and pt·azepam for the other two) as well as 
the following tricyclics at steady state: clomipramine 150 mglda~, 
amitriptyline 125 mg;day, and amitriptyline 150 mgjday. 
Fluvoxamine (100-300 mgjday) was tl.cn co-administered for 10 days 
and plasma TCl1/TCA metabolite levels were measured. There were 
marked increases in the levels of parent drug as well as in the 
parent:metabolite ratios. 

The second report discusses 4 patients on amitryptyline therany and 
4 patients on clomipramine therapy, all at steady state, wh•J then 
received fluvoxamine augmentation6

• Again, marked increa:;es in 
parent TCA levels and parent:metabolite ratios were observed. 

The post recent report was submitted to the agency in September 
1992 . Two patients were being treated with imipramine (100 and 
125 mgjday) and two with desipramine (both 100 mgjday) prior to 
augmentation with fluvoxamine 100 mg/day. All experienced dramatic 
increases in levels of parent compound (with less impressive 
changes in desipramine levels 1n the 2 patients receiving 
imipramine) compared to pre-fluvoxamine levels and three of the 
four developed cli.nical symptoms consistent with 'rCA toxicity: 
seizure (1 case), tremor, confusion, and anticholinergic effects. 

Since fluvoxamine prodltCes increased synaptic levels of serotonin 
and lithium potentiates this effect by increasing serotonin 
synthesis, it has bel'. postulated that a combination of these 2 
drugs would produce an increased incidence or severity of 
serotonerg ic adverse events. HoweveJ·, a publish( i pilot study in 
which 6 patients with bipolar disorder or rec..urrent unipolar 
depression received bot.h fluvcxamine (100-150 mg/day) and lithium 
(600-3000 mgjrl~)7 ) fnr 3 to 23 ~ccks (tct~! ca~bi:1cd GXp0~uL~ wd~ 59 
weeks) did not reveal any significant clinical toxicity or evidence 

s Bertschy G, et al: Fluvoxamine-tricyclic antidepressant 
·interaction. European J Clin Pharmacal 1991; 40: 119-120. 

6 Vandel S, et al: Fluvoxamine 
1990; 45(1): 5S. 

tricyclic antidepressant 
interactio!a. Therapia 

7Spina E, et al. Intet·;,ction Between Fluvoxamine 
ImipraminejDesit.n·amine in I·uut Patu~nts. Ther3peutic 
Monitoring 1992; 14: 194-196. 
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of an effect of fluvoxa.nine on lithiur.~ levels
8

• Randomized, 
double-blind studies of lithj_um aug1:wntation for 2 weeks in 11 
patients with fluvoxar.;ine-resistant OCD and for 4 week~' in 5 
simil~f patients revealed no increased incidence of adverse 
events . In yet anot~er stud~,, 9 OCD !)atients refractory to 
fluvoxamine monotherapy were ~reated with a combi~~tion of 
fluvoxamine, lithiu;;;, and a neuroleptic c~.,currently . ·rhis 
regimen was 'n'ell tolerz'ted. Finally, s::: patients from Strata I, 
II, IV, and V, hho were identitied in the process of searching for 
cases of serotonin syndrome, were exposed concurrently to 
fluvoxarnine and lithium: although there was no pattern of adverse 
events evident among these patients that might be attributed to a 
drug interaction, there was one case of hypotension (IV/FL291) 3nd 
2 cases <:Jf convulsions (IVjFL454 and l\'/FL458) which occurred 
within the first week of fluvoxaminejlithium coadministration which 
could be attributed to combined the~apy. 

A unpublished pilot st~dy in Germany was conducted to assess for 
interaction betweeil f 1 uvoxamj_ne and L-tryptophan: over d period :>f 
4 weeks, 5 patients ~· ~e administered fluvoxamine 100 mgjday and L
tryptophan 3 g/rlay. Severe vomiting did occur in one patient at 
the onset of exposure and led to her discontinuation from the 
trial. However, nausea did not see:n to increase in the other 
subjects. 

Thus, this additional clinical data further suppor·ts the 
possibility that fluvoxamine may raise serum theophylline levels 
and levels of certain other hepatically metabolized agents, such as 
metoprolol, propranolol, diltiazem, and antico~gulants; 
additionally, it suggests that tricyclic antidepressant levels may 
also be increased by fluvoxamine, probably as a result of decreased 
metabolism of the parent drug. Isolat~d reports of seizures and 
hypotension with concurrent lithiun and severe vomiting with 
concomitant L-tryptophan administration have been reported. 

8Hendrickx B and Floris H: A Controlled Pilot Study ot the 
Combination of Fluvoxamine and Lithlum. Curr Ther Res 1991; 49(1): 
106-110. 

9 
McDougle 

Augmentation 
Disorder: Lack 
184. 

CJ, et al: i\ Controlled Trial of Lithium 
in Fluvoxarnine-Refractory Obsessive-Compulsive 
of Efficacy. J Clin Psychopharmacol 1991; 11:175-

10
McDoug le c,J, et a 1: Neuro 1 c'pt ic Addition in Fl uvoxamine

Refractory Obsessive-Compulsive Disorder. Am J Psychiatry 1990; 
147: 652-654. 
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9.0 Labeling Review 

The clinical sections of the draft labeling (submitted on 9/~8/93} 
were reviewed. The following modificatiOJlS to those sections are 
suggested. 

PHARMACOKINETICS 

Clinio::al Trials in Patients with Obsessive Compulsive Disorder 
(OCD): This paragraph should be inserted under INDICATIONS AND 
USAGE as opposed to this section since it describes the pivotal 
efficacy studies in suppport of this ind1cation. Furthermore, the 
follow!ng moditi.cations are recommended: 1) this paragraph should 
mention the numbers of patients studied (i60 fluvoxamine and 160 
placebo}; 2} there is no m~ntion of treatment effect size; this 
might be addressed by adding the follo"ing: "Study completers 
takinrt fluvoxamine experienced mc~an reductions in Y-BOCS total 
sccres of 5.2 and 5.8, representing an average improvement on this 
scale of approximately 25%. Mean decreases on the NIMII-OC were 2.0 
and 1. 7 for these patients. Apr:-roximately 43% o~ thes•e patients 
were rated as 'much improved' or 'very much improved' at the end of 
treatment as measured by the Clinical Global Impressions 
improvement item score." 3) the last sentence describes 
improvement seen 1n one r.easure (CGI) in only one study for 
responders versus non-responders. significant ditferences over 
placebo were not seen this early on the NIMII-OC scale or the Y
BOCS. It is felt that this statement suggests an underestimated 
latency of therapeutic response and it should be deleted. 

INDICATIONS AND USAGE 

Obsessive Compulsive Disorder: The sec0nd paragraph is <!ssentially 
duplicates the first sentence of the paragraph discusseoi above and 
should be deleted. 

PRECAUTIONS 

Activation of Mania/Hypomania: This incidence is based on tht• 6 
pivotal depression studies fro~ which has not yet be2n 
reviewed. One problem with using this database is r_hat the maximum 
daily dose was 150 mg. It L; ,o:;uggest~-d that the pre-marketir,g 
study database from this ND/1. be used for incidence calculatiun 
(incidence of 1.1%} since the dcse range used in the pre-marketing 
database (maximum of 00 mgfday) is the same as that recommended 
for the treatment of OCD. 

suicide: The reLerenced meta-analysis -:iid net show significant 
improvement in suicidal ideation among fluvoxamine-treated patients 
when compareq_ to place•cQ - this statement should be deleted. 
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Seizures: It is su~gested that thL i~cidence of seizures be based 
on the pre-marketing study database, in which the incidence was 
0.2%. The low quality of the Strata III studies casts doubt on the 
a-.:curacy li[ the c; l ven incidence. The iacideqce in the post~
marketing surveillance database should not be included since a 
reasonably accu~ate deno~inator for this population is not known 
and since the nuJ~erator is based only on reportert cases; this rate 
likely underestimates the true incidence. 

Use in Patients with concomitant Illness: The second paragraph, 
which describ-"s clinlcal ECG findings, mentions 1453 depressed 
patients t.reatec: with tluvox:.~mine in shotc-ter·m studies; this 
refers to the combined short-term pool of 139 OCD patients in 
Strata I as well as 740 patients from the 11 Strata I depression 
studies and 575 patients tram the pivotal depression studies in 

The inclusion of OCD 
patjents in addition to depressed patients shotlld be indicated. 
However, a possible complicatiun is the incl~sion of data from a 
separate, later NDA which nas not yet been fully reviewed. 
Additionally, the maximum dose in tl1is latter database was only 150 
mqjday. Also, the last sentence in that paragraph may mention 
sinus tachycardia and prolonged QTc only since the other findings 
(PVC's, IVCD, and ST-T changes) were not substantially more 
frequent in the TCA patients compared to the fluvoxamine patients. 

Drug Interactions 
Benzodiazepines: The two-fold elevation in alprazolam levels an4 
prolonged alprazolam half-life observed in the formal interacti0 ~ 
study should be specifically mentioned to complement the stated PC 
effects. 

Clinical Events suggesting a Dr~_~nteraction: Mention should bL 
made of the following case report§ of important adverse events wher 
the indicated medication was used concurrently with fluvoxamine: 
bradycardia and hypotension with metoprolol; bradycardia with 
diltiazem; significar1tly increased TCA levels with amitriptyline, 
clomipramine, desipramine, and imipramine; elevated anticonvulsant 
levels with symptoms of toxicity with carbamazcpine; seizures with 
lithium; and severe vomiti~g with L-tryptophan. 

Nursing Mothers: Based on an animal study in rats which showed that 
the offspring exposed only to tne milk of females treated with 160 
mg/kgfday had decreased survival during the first 4 days post
partum, consideration should be given to including an explicit 
recommendation that fluvoxamine not be administered to nursing 
mothers unless potential clinical benefits were felt to be 
preponderant. 

ADVERSE REACTIONS 
Associated with Discontinuation of Treatment: Pools of Strata I 
studies of equal duration, one for the OCD trials and one for the 
depression trials, were used to examine t;1e lncidence of adverse 
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eve~ts associated with dropo~t in the process of reviewing this 
~;[);... !ionethelec;s, the g<'nera l inc1uence rates and patterns of 
eve~ts associated with dropout observed in these pools are similar 
~o those in tl1e presented pool and there ~re no strong objections 
~o ::.ncluding the data as pt·oposed by the sponsor. 

!ncidence in controlled Trials 

T_able _ _l: Three modiricatiom, ar~ indicated: 1) the presented 
:ncidence rates lor rhinitis are Incorrect; tl1is line should read: 
Rhi:-atis 8.8% (fluvoxamine) 3.1% (placebo). 2) the presented 
!ncidence for anorqasmia 1s for rnal_e2.__()nlY; this should b·= so 
:nd:cated. 3) the incidence for anorgasmia ar.1ong females was 
~mi~ted: 2.4% (tluvoxamine) 0.0% (placebo). 

Other events observed duri_l]_g_t.he pre-market.in.~E~luation of L\JVOX 
ifl.uvoxamine mal_ea te) T.<tQ:I,_ets: The number of pa ti.=nts exposed to 
:lu·:oxamine during pre-marketing trials 1-1hich docum·.~nted adverse 
eve~ts by spontaneous reporting is incorrect; the correct number is 
:,112. In the list1nq of other events which follows, the following 
3 events should be added: under Digestive System, ulcerative 
sto~atitis (rare) and, UI'der Musculoskeletal System, myasthenia and 
leg cramps (both infrequent). 

Other Clinical Studies: The section ~oulo Le better designated as 
Foreign Post-Marketing studies. Also, it ·~igllt be worth mentioning 
that one case of serious hyponatre~ia possibly related to 
fluvoxamine treatment was reported in this database. 

A section titled Post Introduction Reports or Post Marketing 
surveillance Reports could be added and mention spontaneous reports 
of the following serious adverse events which may be related to 
fluvoxamine exposure: s cases of hepatitis, a case of toxic 
epidermal necrolysis, 2 cases ot Stevens-Johnson syndrome, and 2 
cases of hyponatremia. 

OVERDOSAGE 

Human Experien~e 

In the sentence discussing the outcome for the 335 non-fatal 
overdoses, the case in which a bowel infarction occurred and 
necessitated a hemiclectomy should be mentioned in the same vein as 
the case of persistent mydriasis, i.e. ]09 ••ith complete recovery, 
one with mydriasis, one with bowel infarcti0n; hemicolectomy, and 
24 with outcome unknown. 

In the paragraph describ:.ng the signs and symptoms seen with 
overdose, perhaps it v.·ou ld be 1:1ore useful to preseat those events 
~hich were commonly seen after an overdose at i1uvoxamine 
(supposedly) alone: drowsiness, vomiting, diarrhea, and dizziness. 
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Management of overd~de 

It is probably worth mentioning the fact that absorption in the 
overdose situation can be delayed beyond 24 hours and 
lavagejcharLoal shot''d be administered up to 24 hours post
ingestion. 

10.0 conclusions 

Overall, there appears to be sufficient evidence to support the 
efficacy of fluvoxamine in the short-term treatment of oco. 
Additionally, fluvoxamine seems to be reasonably safe under the 
conditions of use recoli\mended in labeling. 

11.0 Recommendations 

lt is recommended that fluvoxamine be approved for use in the 
treatl"ent of OCD. However, to further support the safe and 
effective use of fluvoxamine, it is recommended that the following 
issues be explored by the sponsor. 

l) The long-term efficacy of fluvoxamine in the treatment of OCD 
should be examined by an adequate trial of at least one year 
duration, such as a relapse prevention trial. 

2) Fixed dose studies should be conducted to elucidate the dose
response relationship in OCD, particularly to identify the minimum 
effective dosEe. 

3) Sinc8 OCD not infrequently begins in childhood or adolescence, 
trials to e~amine the safety and efficacy of fluvoxamine in the 
treatment of OCD in these populations should be completed. 

4) The interaction of fluvoxamine with the P450 enzyme system 
should be formally studied to elucldate the specific 1soenzymes 
affected by fluvoxamine administration. 

cc: NDA 20-243 
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l\ I APPENDIX 5.1 - TABLE OF ALL STUDIES 

I MISCELLANEOUS CLINICl'J.. PHARMACOLOGY STUDIES 

PHASE 1 STUDIES I 
I 

!!.114.5001 Open-label, multiple dose, ri~ing dose tolerance trial; healthy volunteers (n;lO); 
fluvoxamine dose ra~e 5-E.-::g PO tid; llf'_ to 3 5 "~s. 

H.ll4.5002 Open label, rising dose tolerance trial; healthy volunteers (n;lQ); fluvoxamine I 
dose up to 30Cmg /d_ay; ~~known duration. -

H.ll4.5003 DB, PC, multiple dose, crosscver tolerance trial; healthy volunteers (n;lO); 
fluvoxa~ine dos~ SOc.:; PO tid; 28 da:ts. 

H.l14.5018 I DB, PC, crossover tolerance trial with enteric-coated capsules in multiple dosesi I 

I healthy V(.Jl"....:r:.teers (n::=l..l.li. fluvoxamine dose 50~ tid; 28 dnvs. 

I H.l14.SS01 Randomized, DB, 5-way crossover study using 4 doses of fluvoxamine & placebO> in 
single doses; effects on sleep; healthy volunteers ( n;8) ; fluvoxamine dose range 
25-lsoms. 

II H.ll4.5502 Randomized, DB, 6- .... :ay crossover study using 4 fluvoxareine doses, imipramir.e 75m!J, & I 
I~ 

placebo in single doses; EEG effect-s; healthy volunteers (n;l2); fluvoxa~i~e dose 
range 10-?Smg. 

I H.ll4.5016 DB, 6-way crossover study using 1 dose of fluvoxamine, 3 doses of clovoxa~i~e, 1 
dose of imipramine, & placebo in single doses; effects on EEG and attention span; 

I H.114.50BB 

healthy vO>lunteer·s (n;10!; fluvoxamine dose 75mg. 

DB, multiple dose, 3-way crossover study using fixed doses of fluvoxamine, 
mianserin, & placebo; effecot on EEG ar.d memory; healthy volunte~rs (n;ll); 
fluvoxarnine dose ::= SOnog_ bid; 38 d<>ys. 

H.ll4.5024 DB, 2-,, .... ay crossover study of 2 dose levels of fluvoxamine; effect on blood 
serotonin, platelet HAO, platelet aggregation, and urinary catecholamines; healthy 

I volunteers ('';11); fluvoxamine doses lOmq tid or 25nog_ tid; 14 days. 

H.114.5512 Randomized, DB, single dose, Latin square crossover using 3 doses of fluvoxamine, 2 

I doses of doxepin, 2 d0ses of amitriptyline, & placebo; autonomic effects: normal 
volunteers (n;l7); fluv0xamine doses 50, 75, and 100mg. 

H.l14.930/UK DB, single dose, S-way crossover study using 2 fluvoxamine doses, 2 amitriptyline 
doses, & placebo; autonomic effects; healthy volunteers (n=lO); fluvoxamine doses 

' SOm.9 & 100mg. 
~ -
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H.ll4.5030 DB, 3-way Lctin square crossover study using fluvoxamine, clovoxamine, & placebo; 
cardiovascul>~ effects; healthy voluntee~s (n=27); fluvoxamine dose: SOmg tid X 2 
days, 100mg tid X ~ c.ia:z::s! then SOmg tid X 2 days. 

H.ll4.5515 Randomized, DB, PC, pa~allel group study; effe' t on hypothalamic-pituita~y 
function; healthy volun~ee~s ! S('lrouE); fluvoxamine dose SOm9 o 8 hours_X 4 doses. 

H.ll4.5103 DB, 3-way crossover study using single doses of fluvoxamine, desi~ramine, and 
placebo; effect on melatonin secretion; healthy males (n~S); fluvoxamine dose 
100n1g. 

PHARMACOKINETIC STUDIES -
Study I Unavailable Open label, single dose abscrption study using "c labeled fluvoxamine; healthy 

volunt:eers 1 n=-5; fluvoxamine doses lrr9 (1 subject~, sms ! 4 subjects}. 

H.l14.6501 Open labe 1, single dose, 2-way crossover study of the effect of food on 
bioavailabilit~; healthy_ volunteers, n=l2; fluv~xamine dosP SOmg. 

I 
H.ll4.615 Study of fluvoxamine adsorption by medicinal cl1a:-coa l. 
(renort #) 

sso30/o4f77 Study of protein binding l-L human plasma. 
(report #) 

H.ll4.630 Study of protein binding in human plas~a. 
( repor•c #) 

56654/16/74 Determination of metabolites. 
(report #l 

56630/114/77 Determination of metabolites. 
I report #) 

H.ll4.5099 Open label, single dose study of in vivo isomerizatior,; healthy volunteers, n-:::;5; I 
fluvoxa~ine doses 50mg q4 hours X 3. 

p 61-11 Early, single dose PK study; healthy volunteers, n=lO; fluvoxamine dose 100mg. 

H.l14.5073 Single dose, 3-way crossover d~se proportionality study; healthy volunteers, n=12; 
fluvoxamine doses 25, 50, & lOOmq. 

R!l.l14.02.02 Multiple dose, dose proportionality study using the proposed fo~mulation for the 
u.s. market; healthy volunteers, n=30; fluvoxamine dose: titration to s~eady state 
doses of -- 50mg bid, lOOmg bi_<l_, &_150mg bid. 
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I 
H.ll4.5087 Open label, multiple dose PK study; healt >Y volunteers, n;6; fluvoxamine dose: 50mgJI 

on day 1 ,_ 50mq bid on days 4-31, 50mg on day 32. 

I 
H.114 5085 Open label study of PK in depressed patients; n:=4; fluvoxamine dose: lOOmgjday or. 

day 1 lOOmg bid on da:z:s 4-31, lOOmaLda:z: da:z: 32. 

i H.ll4. 620 DB, multiple dose trial; p~ in depressed patients comp.:1red to healthy volunteers; 

(report I) !1. American subgroup: n=102 depressed patients on f:>ame dose for at least 6 days, 
Zuropean subgroup: n=42 patients on same dose for at least 4 weeks; fluvoxamine 

I doses to 300mgLday. 

11.114. ;;o9o Single dose PK study in elderl:z: volunteers; _!1_:::8 i fluvoxaminE! dose 50mg. 
i 

H.ll4.S098 Multiple dose PK study in elderly volunteers; n=14; fluvoxami11e dos~ SOmg IHd ior 

I 27 davs, 50mq on day 28. 

' l!.l14.G23 DB, multiple dose trial; PK i~ elderly young depressed patients; n=69 (cub set of VS 

(report #) H.ll4.620); f~uvoxamine doPes to 300mgLday. 
' 

H.ll4.5097 Open label PK study in rendlly-impaired patients; n=25; 
! 

fluvoxarnine dose: 50mg/day 
for 3 da:z:s then lOOmgLda;:: over 6 weeks. 

H.ll4.Ul1 Open label. single dose study; PK in patients with chronic liver disease, r.~l3; 

t luvoY.ami:- dose lOOma. . 
RH.ll4.00.02 Single dose, p~lot: bioequivalence study comparing SOmg tablet, 50mg capsule, & SOmg 

soluti.on; healthy val unte-ers, n= b. 

RH.ll4.00.03 Single dose bioequivaler.ce study compari~g ti1e 50'llg tablet, 50mg capsule, and SOm9 
solution; healthy volunteers, n=24. I 

! H.ll4.5064 2-way crossovAr formuiation study comparing 50mg enteric-coated tablets & 50mg 
I capsules; healthy volunteers, n-=l::i; fluvoamine dose lOOmg. 

1

1!Lll4.ss17 2-·way crossover formulation study comparing enter ic-coatl!d t_ablets v~, aqueous 

II solution; health:z: volunteers, n=22; fluvoxamine dose 25mo. 

1

[ H.114. 5086 I 3-way crossover 
I 

formulation study comparing 50mg film-coated tablets. 50mg 
cap_su 1 es, & 50mq aqueous solution; healthy volunteers, n-=12; f 1 uvoar.1ine do£~ SOma. 

I H.ll4. 5093 Open 1 abe 1, 2-way crossover formulation study comparing film-coated tablets ·.rs 
I solution; healthy volunteers, n= 12; fluvoxamine dose SOm9. 

Study # Unavailable DB, PC sirgle dose PK study of the Japanese small taLlet formulation; :wal thy 
volunteers, n=24; fluvoxamine doses 25, 50, 75' 100, & 200mq. I 
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RH.l14.01.08 Open-label, parallel group stu6y to compare the single- and multiple-dose 
pharmacokinetics of fluvoxamine between young and elderly healthy male subjects; 
n=12 (young), n=ll (elderly); fluvoxamine dosing: 25mg on Day #1, SOmg o~ Day#], 
50mg_ daily on Days 3-13 & lOOmg on Days 14-20. 

H.!l4.G006 Rando~ized, 3-way crossover study to compare the pharmacokinetics of 1 oral dose 
and 2 IV infusions of fluvoaxamine; heal~hy male volunteers, n=l8; fluvoxamine 
doses: 50mg PO, lOmg IV, and 30ng IV. 

DRUG INTERACTION STUDIES 

H-114.5083 DB, PC interacti011 study of t~e effPct of ct1ronic fluvoxan1ine dosir1s on lV di~~xin 
kinet1cs; healthy volunteers, n=B; fluvoxa~ine dose SOmg t,id for 18 d.1ys, riigoxi~ 

dc£e 0.12Smg IV. _ 

H.114.::;-092 DB crossover PK ir.tcraction st-udy of fluvoxamir.0 &. propri\nolol slo;..' rP1Pi1!;t-·; i 
henlthy vuluntcL-r!i, r:=l2; fluvoxamlne du~~(· ~OIIi(J bid Jay:...: 4-lS, l)l"fJid.Li!J()Jul Ju~(' 

l60mq/day davs l-15. 

I 
H.ll4.S095 DB rrossover PK interaction study of fluvoxarninc & propra~olol intermediatp 

release; healthy vo)unteers, n..c5; fluvox~minf'> d05e SOmrJ tJld days 4-1~., rn·:JI r.""'\1\01f>1 I 
dose 160.-ng.Jday days 1-15. 

H.ll4.5096 DB crossover PK interaction study of fluvaxami~e & atenolol; healtl1y volunLeers, 
lf--------------+-'n'-'.~1<· fluvoxamir.e ci-c:>se 5Qrr,q bid days 4-15, ater.olol dose 100rrn·a~~s J-15. --j 

H.114.S094 DB crossov~r PK/P·· ir;:e~~cti.on study of fluvoxamine & ~arf~rin; healthy volunteprs, ! 
lf-------------+r;·--:19_~---t '., ·''2) -~_: ine _:~~':)~~~~--~~a, war far in dcse 3-?mg/day. __ 

1 

H. 114.(003 ! (.'_ -- . , PK 1nteraction study comparing the c•ffects of flc:voxarc.ine v,; 

I ::. .· .. ;·r.1.;~ on the rr:etabolism of antipyrine; heallhy volunteers, n::::o8; 
if--------------_ ' _ ' _ ·_·>~ -~_lo~oxami ne dose SOmg tid, imipramine dose oC'-nn~g,__:b:.;l:.;-d::_:_. ___ 41 I H.ll4.t.C:Q4 L " 6':udy of single doses of brorr.azepam ar.d lot·azeparr ir. 
II ~ ~r ~ultiple doses of fluvoxamine; effect of fluvoxamir.e o~ 

II 
,-.y srorr.azeparn and lorazcpam; healthy r..ale volunt.cers (n=l2); 
-~-.-. -~ __ • r 4 day" then lOOrr.g for 21 days. 

H.l14.6002 Randon._ 
fluvoxa..-r.1.ne 
cn=12); fl1Jvo•.4:" ... 18 
with alcohol ;·::. -_·y 

0ssover study; influence of single & multiple dose 
.nical effects and PK of alcohol; healthy male volunteers 

~0sing: SOmg for 3 days, lOOmg for 9 days, then SOmg for 1 
1 and alcoholfpiacebo o~ days 10 & 13. 
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~~ 
\ 
" 

H.ll4.600l Partially b]ir: crossover p~ i~tn
volunteers, r.~-2! fluvnx~ . uO$~ 

1 9-1, ~nmn (): · Wlth 4r. 

..... st.udy o! fluvoxamine & IV alcohol; healthy TI 
~o~q on day 1 with eth2n0l 40g IV, SO~g(day days ~ 

~ .·'"""01 d •• ,. 12-21. 

H.l14.5538 

H.ll4.5074 

Ran 
dos 

au 

dom:i..zec!, · ·_., ~ _, single c·.ose, crossover, PD interaction study of 2 different 
es of. l a.mine or placebo co;,bined with alcohol or ~lacebo; effect on r:1emory, 
n9: ma~~ . ..:ial drinkers, n=lO; fluvoxamine dsses 50mg & 100m9.. 

PCi' rr tip-le dose, pat-allel group, PD interaction St\.ldy; effects on fitness to 
ve p;.nc i~teractinn with alcohol; healthy volunteers (n~48); f 1 uv·:Jx<J:":"'.inP dosP 
....., - l d ::;z__ . ._ 

DB, 
dri 
25m ~ week then SOmq tid X 1 week. 

P-2000-0476 

fii
.;;, 

. -:~ 
•1 1 · Jos 
.. • 4 ·6008 ~~,,.. .ifj'" ~~on 

4.:FJS" the vol 

para el group study of the p~tential in~eraction between alpraz::l}a;r: and 
voxar. ~ under multiple dose condi.ti.ons; healthy male volunteers, n=60; 
vox a: '? dose 50:r.g once daily X3 days then lOOmg once daily X7 days, alrrazolam 
e 1· QID. --· 
-r;::;.: ::<iz.ed, 2-way crossover 3tudy of the effect of multiple-dose tluvoxamine on 

p!c. iacckinetic parar..eters of single-dose oral aminophyll1ne; healthy r..ale 
U~·"' ,- ["S 1 n::::l2; fluvoxamine dose 50mg once daily X6 days t "len 50mg hld >:13 days, 
r.c: l~1r:.e doses of 442mg given in the presence and absence of multiplP dose 
'I' r:ir,P. 

ami 
flu -

PHASE 2 - 3 STUDIES (OCD) - .... 

I: NORTH AMERICAN f' 
- .CEBO CONTROLLED STUDIES (OCD) 

' 

I 

H. 114. ·- ':.29 

H.ll4.5534 

;: .rallel group, 4-center, 10 week, flexible dose trial of fluvoxarr.ir.e .,s ~ 
~c __ ::o; outpatients, OCQ (nr=:80, n~=80); fluvoxamine dose ranae 50-lSO~g bid. 

DB, 
pl<i 

CB, 
pl< 

•arallel yroup, 4-center, 10 week, flPxible dose trial of fluvoxa~ine vs __j 
STRATA II: N. AMERIC!<N l 

H.ll4.5529E 0• 

1 _ I d c 

H.ll4.5534E c ,, 

I +'' 
H.ll4.5533 c? 

~0 

-~ ~bo; outpatients, OCD (nF80, n~=BO); fl~voxamLne dose range 50-lSOmg bid. 

'· ;oNTROLLED[EUROPEAN CONTROLLED & UNCONTROLLED[SPECI~L & PILOT STUDIES ~OCD) l 
n-label, humanitarian txtensior: of 5529; utpatier.ts I OCD (n~'?J); fluvoxar..ine l e 50-lSOrr.g bid; 42 \-Jeeks. 

:n-label, humanitarian ~xtension of 5534; uutpatients, OCD (n~47); fluvoxamine 
;e 50-JSOmo bid; 42 weeks. 

!n-label, compassionate use protocol; outpatients, OCD (n~l53); fluvoxam,ne dose 
I -40Crnqfctaz; one zear. 

--- -- ----
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1-'1 

I 

\ 
II I ' --· ~ U H.ll4.5540-0 Open-labe~. =ompassionate use protocol for patients completing 5529E, 5533, or 
1 15534E; out [.ltients, OCD (n=124); fluvoxam~ne dose 100-300m')/day; oper. ended. ' 

~STRATA II I: WORLO-WIDE POST-MARKE".' l_'IG STUDIES (OCO) I 
I H.ll4.009f84FR PC, p?rallel c·oup trial with behav1oral intervention (cxpo_:;ure '"' an~J-CX['osur·cl 

1 
·t= 1n Q(""iJ; n.=40, -~ ... =20; fluvoxam1ne dos•:.: range 100-JOOmg/day; :L!J weed>;.~:;. 
I • 

I --- .!'.'lASE 2 - 3 S":..'UDIES (DEPRESSION) I 
STRAT:. I NORTH AMERICAN PLACEBO CON'. P<•LLED STUDIES (DEPRESSION) I f--'-- -- -- -

i 
p. 1 1 4 Randorr.i zed, DB, t· f. flexible dosP. comparison of fluvoyamine & imipramine; 

outpatients, pri1 ;._ .·y depression (n,=21, nr=2£, n.=26); fluvoxamin'2 dose S0-300mgjday; 
4 weeks. -·--

corr.parison of 
I 

H.ll4.5506 Randcmizerl, ~n FC r.·Jlticcnter, flexible aose fluvoxaminP and ._, l) I 

.i..m1pramine; outpat1e;~ts, primary depression (n.=35, nr= 30, n,=29); fltlvoxaminc dose 
50-300mgjday; 4 wee.{s. -

H.lJ4.S508 Randcf""';~ed, DB, PC multicenter~ flexible dose cornparison of f l UVOY.CH'li rlP and 
imipra; .. l.ne; outpatients, pr1ma~y depression (n,=Bl, n,= 79, n;=8Z1) i fluvoxamine dose 
S0-300mg/day_; 4 weeks. 

1!.114.5510 Randomized, DB, PC flexible dose compariean of fluvoxami1~e and imiprarr:ir.e; 
inpatients, primary depression (n,=31, n,,= 19, n= 3 6) ; fluvoxamine dosP S0-30Urng/d<3y; 

I 6 weeks. 

1!.114.5520 DB, PC, multicentet·, flexible dose r::omparison of f luvoxanane and irniprami ne; 
outpatients, maJor depress1on (n~l59, n,= 15 7 r.,=79) i fluvoxa: "1e dose 100-300mgjday; 
6 weeks. 

H.ll4.5522 PC, multicer:t.er, flexible dose compariso;; of 2 dosing reg liT,ens; outpctt ient!.;, major I depression (n.-=226, no=ll4); fluvoxamine dose 25-lJO.,-,gjday; 6 weeks. -· 
1!.114.5525 DB, PC, rr.ult.icenter, flexible dose comparison of fluvoxamine with imiprami:;e; 

outpatier.ts, depression (n,=l06, n.,=105, n,=l06); f luvoxamir,e dose 1 00-JOOrr.g/ day; 6 

I weeks. 

H.ll4.5526 DB, PC, multicenter, flexible dose comparison of fluvoxamine with desipramine; 
outpatients, depression ( n,=95, n,=95, n4~9B); fluvoxamine dose 75-300mgjday; 6 
weeks. 

-·- -
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B.114.5527 DB, PC, multjcenter, flexible dose comparison of fluvoxamine with desipramin~; 
outpatients, depression (n,=71, nP=72, n,=73); fluvoxamine dose 100-300rr.g day; 6 

weeks. 
r---

H.ll4.5528 DB, PC, single-centf.;>r, flexible dose ccr.:pa rison; outpatients, depression 
( nr= 7 5 , n" = 7 5 ) ; fluvcxamine dose 100-300mgjday; 6 weeks. 

H.ll4.S531 DB, PC, rr.ultice~ter, flexible dose comparison of fluvoxamine with desipraminE~ 
geriatric outpatients, depresr.ion (n,.-=2"7, n,=28, n~:: 7) ; fluvoxamine dose 100-
300m9[day; lL weeks. 

ST~ATA I I: N. AMERICJ>N UNCOUTROLLED/EUROPEAN CONTROLLED & UNCONTR<'LLED(SPEC!AL & PILOT STUDI£5 (OEP.) 

I I PLACEBO CONTROLLED STlDIES !DEPRESSION) !STRATA II) 
I 

H. JJ4. 5045 Randomized, DB, PC, rr.ulticenter comparison wit..h imipramine; inpatients, pr1mary 
depression ( nr54, n_=43, n=48); fluvoxamine dose !'0-300mg/day; 4 weeks. 

' 

fl.l14.5076 Rar.dorr.i z<?d 1 DB, PC SLJdy; inpatients/outpatients, primary depression (n,=34, r·.,=34); li 

II 
fluvoxamine dose 50-300mq[day; 4 weeks. 

H.ll4.5506E Extension of 5500; nr=9 1 n~=4 1 n.::::- 3; flu~oxamine dose 50-300mg/day; 24 weeks. .I 
H.ll4. 5508E Extension cf 5508; n.=2 6 1 r."=20, n-==21; flcvoxam1ne dose 50-300mg/day; 52 t,.,•eeks. I 
H.ll4. 5510£ Extensio'l of 5510; n(=4, n~=2, n,=4; fluvoxamine dose 50-300r..gjday; 24 weeks. 

H.l14.5525E Extens.ior: of 5525; nr: 3 5, n~= 14, n.=2 6; fluvoxamine dose 100-300mg/day; 46 weeks. I 
-

II 
H.114.5526E Extension of 5526; n:= 7 4, n,.,= 17, n,=4 3; fluvoxamine d~se 100-300mg/day; 46 weeks. 

H.ll4.5527E Extension of 5527; nr=62, n ,= 12, i!,t=24; fluvoxamine dose :i00-30umg/day; 46 weeks. 

ACTIVE CONTROLLED STU~I~S (DEPRESSION)(STRATA I I ) ·- I 
H-114.5015 DB comparison with clomipramine; in pat ier1ts, depressive synd;_·omes (n,=l7 ,n,.=l8); 

I tluvoxa~~ne dose 50mgjday; 4 weeks. -
H.ll4.5017 DB comparison with clomipramine; inpat'ents, depressive sy~jromes (n,~:.7,n.~'5); I 

fluvoxamine dos~ 50mo/day; 4 weeks. 

I H.l14. 5021 Randomizea 1 DB, comparisrn wit!l imipramine; inpatients, dt!press~ve syr.droL7i2 (n,=lO, Jl 
n,:lO); fluvoxamine dose S0-225mg/day; 4 weeks. 

_,j 
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H.ll4.5026 Rand. orr: i zed, DB, comparison with imipramine; inpatie·nts '.-:ith depressive symptoms I 
' ( n,=S, n.~e); fluvoxamine dos~ 75-225mgfday; 4 weeks. ' 

H .114. 5026E Extension of 502 6; nr=4, n =1 • 
' - ' fluvoxaminc dose 150-?25mg/day; 52 weeks. 

H.ll4.5029 DB compar~son with clomipramine; inpatients, bipolar or unipolar depression (r.c=lS, 
n, ""15) ; fluvoxamir.c dose 150-JOOmg/day; 4 wPeks. -

H.ll4.5029E Extension of 502'); n,=5, n =1 i fluvoxamine dose l5-300mg/day; 52 weeks. 

H.ll4.5Q35 H.andornized, DB comparison with clor..ipramine; inpat.ients, primary depressive 
symptoms { nr= 2, n ~ 3) ; fluvoxaminc dose 150- 300~r.g, day; 4 wL~eks. I 

H.jl4.50"l7 Randomized, DB co:r.rarison with imipr.?.minc; ou'..:.pat ients, primary deprcssivP ;yndromc I (nr18, n=22); fluvoxo.mine dose 75-JOOmg/day; 4 weeks. 

H.ll4.5038 Randomized, DB comparison with imipramine; inpatients, primary depress~·Je sympt,:~ms 

( nr= 5, n,= 3) ; fluvoxamine dose 50-300mg/day; 4 \.Jeeks. 

H.l14.5041 Randomized, DB corr:paris('ln with imipramine; outpatients, primary depressive s~rmptcJmS 

( nr2 2, n~22); fluvoxami~.e dose 50-JOOmgfd,>y; 1 W~PkS. I 
H.l14.5043 Randomized, DB, long-ter~ comparison with lithiumi out1atients, chr-r.nic unipolar I 

depression (r.r=17, n~l2); fluvoxa:::ine dose S0-300mg/day; 24 ,.,e£'ks. ' I 
H.114.5052 Randomized, Db ::cmparison with imipramine; in pat ier.t.s, primary depress.:.on (r.r=l, 

n,=l); fluvo~amir.e dcse 50-JC'C!!q /day; 4 weeks. 
f-- -~---~ 

I H.114.~060 Randomized, DB coffiparison with clom~praminF; outpatients, endogenous depression 
{n,-=22, n.~21); fluvoxamine dose 50-200rr.g/day; 6 weeks. --I - --

H. 114. ~060E Extension of 5060; n.=IO, n~12; fluvoxamine dose 100-100mg/d3y; 52 '.·.'Peks. 

H.ll4.5067 Randomized, DB comparison with clomipramine; inpatients, depressive sycriromes 
( r.c=20, n,:20 ) ; fluvoxamine dose 100-40Jmg/day; 4 weeks. 

H.lH. 5068 Randomized, pacallel group comparison with amineptine; inpatients, marked I 
depcessive syndcome {nr20, n,=20); fluvoxamine dose 100-JOOmg/day; 4 weeks. 

H.ll4.5091 1 Randomized, pacallel group comparison with maprotiline; geriatcic outpatients. 
depcession (n,.=43, n~=4~) : fluvoxamine dose 50-300rq/day; o weeks. 

H.ll4.5102 Single-blind, parallel gcoup comparison with ma'>rotiline; inpatients (out pat 1ents, 
depcession (no=31,n~=29); fluvoxamine dose 50-300mg/day; 6 weeks. 

-
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H.ll4. 550~E I Extension of 5505; n,=2, n,=J; fluvoxamine dose 50-300mg/day; 24 wee~.s. __ - .. 1 
II H.llCS~O/ 

H.1~4.5S09 

Randomize~, DB, comparison with irtipramine; inpatients/outpatients, 11rim~ 
depressj~:: (nr=22, n,=22); fluvoxam.ne dose 100-JOOmg/day; 6 weeks. 

Randomized, DB, multicenter comparison with imipramine; outpatients, primd 
1 , depression (nF44, n=42); fluvoxam•ne dose 100-JOOmg/day; 6 weeks. 

1! H.114.5509S I Extension of 5509; nF6, n=B; fluvoxamine dose 50-300olg(day; 52 weeks. __ _ 

, U~COVTPOLLED STUDIES (DEPRESSION) (STRATA II) 

~ 
' j 

H.ll4.5004 

H.:d4.5005 

--
H.l:4.5006 

H.Jl4.5007 

--
H.ll4.5008 

H.ll4. S009 

H.Jl4.5010 

H.ll4.50ll 

H.ll4.?U12 

r 
h 

H.ll4.5013 

---
H.l14.5019 

Open label study; inpatients, depressive illness (n=lJ}; fluvoxamtne dcse 45-
225mgfday; 6 weeks. 

\ LL~mgJaay; ~ wePKS. fluvoxamine dosP 45- I 
I 

Open label study; inpatients, depressive illness (n;l3); 
225mgLda;r; 5 weeks. 

Open label nludy; inpatients, d:?pressive illr.ess (n=l3); fluvoxaminc dosp co-
300mg/da-,:; ':' weeJ..:s. 

l 

fluvo>:arninc· dose GO- II 
f .luumqtoay; ~ weeKs. 

I 

Open label study; inpatients, depressive ill!._ 35 (n=l2j; 
300mg/day; 5 weeks. 

Open label study; inpatcients, depro=;;c;ive illr.ess (r.~lO); fluvoxar:1ir.e dose CO- :::l 
300mg/day; 5 weeks. 

lSC Baseli~e-co~trolled study; i~patients, depressive syndro~es (n=2); fluvoxamine de 
\ 90-JOOmg/dav; 4 weeks. 

1 Open label, early phase II study; inpatien~s, depressive syn~rurnes (n=7); 
I fluvoYamine dos~ lS~-]OOmq/day; 5 weeks. I 

Baselinc~-controlle. d slu.dy; inpatients, ciepressive syndror:ocs (n=ll); fluvoxami~':__~ 
dose 90-300mg(da_y; _4: weeks. ~-

Open label, early phase II study; inpatients, depressive syndro~es (n=7); 
fluvoxamine dose 75-JOOmq/day; 4 weeks. 

Early, open label study; outpatients, depressive syndromes (n=6); fl~voxamind dose 
75-300mgjday; 4 weeks. 

Open label, long-term st'Jdy; outpatients, depressive syndrorr:os (n=30); f'.uvoxamine 
dose 25-2L5mg(day; 52 weeks. 
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H.ll4. 5020 Open label, long-term study; inpatients/outpatients, depressive syndror.,es (n<n); 

\ fluvoxamine dose 50-225mq/day; 52 weeks. 

H.ll4.5034 Baseline-controlled study; inpatients, depres; ton ( n~5); fluvoxamine dose JSO-

I JOOrr.gjdav; 4 weeks. 

H.l14.5044 Baseline-controlled study; inpatients, depression ( n~6) ; fluvoxamLne dose 150- I 300mg/day; 4 weeks. 
,I .. 

H.114.5046 Baseline-controlled study; inpatients, depressive syndromes cn=7); fluvoxamine do~e ~I 
90-150mgfday; 4 weeks. 

! 
H.Jl4.c059 Baseline-controlled, lcng-term, ~ulticenter study; cutFatients, depress~a~ (~=Jl); ~~ 

I fluvoxar:-.:r:e dcse 50-JOOr.-.a/day; 51 weeks. ·; 

I 
I 

f'.114.5066 Baseline-co~trolled, long-term study in general practicP; out pat. ie>r.ls, depression 

J (n"'"2.~2}; fluvo.xamine dose: 25-300mqjdav; 52 ··~~C:>e¥.s. 

P.. 1 1t;. 5079 · 5-:?sel ir.e-contrc:lled, long-term study; outpatier.ts, deprossion (r.oJQ); fluvoxamine 

II d"se 75-JDOr.-.ajdav; 52 weeks. 

I P..1J4.'.080 Baseline-co~Lrolled study; cutpatiePts, depression ( n=7); f l uvo>:ar..ine dose 50-
II 300mg/dav; 4 weeks. 

I :! 
P..ll4.::082 ~ .. ong-terr.,, ur.controlled study; depression, (n=l'i); fluvoxami~e dose 50-400rr.g/day; 

(I 52 weeks. 

P.. 1 1 4 . s 100 Baseline-contra) led, long-term, multicent.e!· st~,..;dy; oulpatjent.s, dc>prc-ssion i_ ll::.: 52 1 i J fluvoxaffiine dose l00-300r.-gjday; 52 weel<s. -
H. 114.5101 Baseline-controlled, long-term, multicenter study; geriatric outpatic~ts, I 

deoress lor. {r.d9); fluvoxamine dose SO-:lOOr:<g/day; :)2 ·weeks . i) • 
H.l14.5503 Open labe J , early pl:ase II study; inpatients, depressive syndror:-:cs (r.=12); 

II fluvoxa!":",ine dose 100- 3GO:m~ L da:z:; 4 -..Jeeks. 

H.114.5504 t)pen lab.,l, early phase II study; inpatiEnts, depressive syndromt~S ( n=ll); 

II 
fluvoxamine dose 50-3CO"':JLda;i; 4 weeks. 

H.l14.5520E Extension of 5520; n~l57; f luvoxarr.ine dose 100:300mstday; 48 weeks . . 

H.114.5522E Extension cf 5 52 2; r.=13; fluvoxamine d~oe 25-300mgjday; 46 weeks. II 
ll..!!-..114. ~531E - Extension of 5531; n-:::;:7; fliJVoxamine dose 100-JOOmg/day; SL \o.:eeks. J ----·- -- ----· -
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- I Open H.ll4.S536 label, compassionate use protocol; outpatients, depres.;.:..on (n=20); fluvaxamine 
dose 1 oo- 300m3[cta::u 52 week,;. 

l 
H.l14.5540-D v:--en-1 abe 1, c~mpassionate use protocol for r tients completing 5525£, 5 52 6E, 5527f. 

or 5536; C'...:tpatients, depression ( n=8) ; fluvoxamine dose 100-JOOmg/day; open 
ende"-i. 

STRATA I! I: WORLD-WIDE POST-~~RKETING STUDIES ~DEPRESSION! 

CO!ITROLLED S""'cnTES 

H . 1 14 . 9 3 8 (IlL PC t.rial in d\:'()rP.ssion; n.= 15, n~:::.l S; fluvoxamin~ dose r<"~ngP S0-3'J0X'l/d.::'l.y; 8 wc>eks. 

H.ll4.006/83Ff' 1-.C trial in depression; r._.-=30, n_.,trl=30; fluvoxamine dose range 100·-JOOmg(day; ( 

weeks. 

H.114.0:C./84FR AC trial ir. depreSSlOI; i n.;85, n,~~rL;:: 4} f fluvoxamine dose ranf)e JOC-200mg/rlay; G 
weeks. 

H.ll4.015/86FR AC trial 1r. depr..,~ssion; n:-=:!66, n.mr:;::: 16 3; (luvoxamine dare range 100-JOOmg/day; 8 
weeks. 

H.lJ4.016/86FR r.c t.r1al in depression; nr21, n.,.., 1,= 18; fluvoxamine dose range 100-JOOmg/day; 4 
weeks. 

H.l14.902/IT 1\C trial 1n depression; r.....= 10, r:_...,,:=lO; fluvoxamine dose rar.gP l00-150r.g/day; 4 
weeks. 

H.Jl4.906/IIL Depression t.rial (protocol unavailable); n~=2B, n..,,.=28. 

H.ll4.909/UK 1\C trial in depres~ion; r:~34, r..,.,,r!=-33; fluvoxa~ine dose rar.ge 100-·JOOClg/<'Jy; 6 I weeks. ---, 
H.ll4.910(UY 1\C tna\ 1n derression; r.,-:::41, r._.;;d;37; 

""MOC>eO '0'0 "'"''" W0-,0m'"'" ~ 
f----

weeks. 

H.ll4.914/UK AC tria.~ i_n depression; r:..-=28, n ..,,.~=28; fluvoxamine dose range S0-200mg(day; 6 weeks. 

H.ll4.915/UK AC tria:~ in depressi.on; nr:=29, n ..,,, 1;;2 8; fluvoxamine dose range 50-2C~mg/day; 6 week~. 1 

H.ll~.917/UY. AC triaj in depression; r..-=29, n,'Tltrl=31; fluvQxamine dose range 50-150mg(day; 26 
weeks. 

H.114.918/UK AC trial in depr0ssion; r.F35, r.,Ttlr!:::35; fluvoxamine dose range 100-1 S Om<; I -~"Y; 6 
weeks. 

-
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H.ll4.919/UK AC trial 1n depression; nr31, n .... fMl::: 31; fluvoxamine dose range 1 0 0- 3 0 Orr.g fda y ; 6 

II weeks. 

H.ll4.922/U<, AC trial in depr;::...;sion; n.=30, n . ...,:rt=17; fluvoxamine dose range 50-lSOmg/day; 6 weeks. I -
H.114.905/WG . AC trial 

beks. 
in depression; n;= 21, n, .. ,,r~= 2 1 ; fluvoxamine dose range 100-300mg/day; 4 I 

UNCONTROLLED STUDIES ii ---·----
H.114.901.hU Uncontrolled de2ression trial; n=-37; do~e rans.!e 100- 300rr.;,/ da ;-; 6 wePks. I 

I 

' H ' 1 • G 0. I BE t-=~ .J_ - "f • - ,j - Uncontrolled depression trial; n:::J51; dose range 100-300mo/day; 52 W£?C'ks. j 
H.l\4.907/BE Uncontrolled deo~essio~ trial; n=46; dose ranqe 100-200rr<;,/day; 

I 
8 ~.;eeY..s. ' 

H.114 .. "o0LCH Uncontrolled depression trial (no pr0tocol available); n:::317. I 

I ~l14."S<l/CH Uncontrolled deEression trial; n~54; dose range 100-300m')/dav; 4 ....._,er·ks. 

... 1 14 . 9 S 7 I CH Uncontrolled derression trial; n~89; 
i; 

dose ro~'f'JE J00-300ooofday; 6 wee\-·"s. 

r--.!:!.:}14_.':'01/EU UnconLrolled deoression trial; r.~Jl33; dose range 100-.oDDmg[day; 6 v..:eeJ.:r:;. I 
H.ll4.l!03/81FR Uncontrolled deoression trial; n=5G2; dose range 100-300m:~day; 4-6 weeks. 

II 
H.ll4.004[83FR Uncontrolled depression trial; r.=136; 6 V.'eeks. dose ranae 100-300m day; 

I 

H.114.005/83FR Uncontrolle~ de£ression trial; n=45; dose JOOm<;;_/daz; 6 •·ee ks. I 
! 

H.ll4.007/83FR Uncontrolled d~_ression trial; n~477; dose rangP 100-300~d~; 6 weeks. il 

H.ll4.012/85FR Uncontrolled deEression trial; n=j34; dose range 50-30DmgLdav; G ., ... eeks. 

H.l14.019/87FR Uncontrolled depression trial; n~l9l8; dose range 100-3 OCcog~'-'- 6 \-:ceY.s. J 
' H.ll4.024/88fR Uncontrolled depression trial; n=8422; dcse ra~e 100-300maidav; 6 t,..reeks. 

H.Jl4.9J5/G Uncontrolled deprEssion trial; n~3685; dose ranoe S0-300mqjday; 6 \.o.'eeks. 

H.ll4.902/NL Uncontrolled d~Eression trial; n~387; dose ranae 100-300~d"Y_; 6_( :1 weeks. 

H.ll4.904/NL Uncontrolled depression tri"J.; n=l73; dose range 100-300mgjday; G WE'~eks. 
I 

H.114.920/NL Uncontrolled de£ressicn trial; n=45; dose range 100-300~/da"; duration unknown. 

H.114.940/NL Uncontrolled de£ress!on trial; n=60; dose range 100-300mgfday; 6 weeks. 
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I H.ll4.901/PA UOCC~trolled deprESSiOn trial; J'!:.-=30; t:'!Jse range 50-300mg(day; 6 W<'<'ks. 

I H. l j 4 . 9 01 I PO ~ncon~rollPd depression trial (prJt.Ocol unav,j i 1 ahle_l; n=40. 

t!:::ll4. 9010 IPO Uncontrolled deEression tri?l; r:=244; dose range lD0-30cJmg[day; 12 W('f">kS. 

114.903/l'O UncontrollPd derressio~ t.rial; n=l451; dOSP rar:3c-> J00-30CJmg[day; G 1,-...'C::.e>k.;. --I H.114.912(SP Uncontrolled d0pn.:·c-:sion trial; n=2084; dose r·ar.a0 1 00-300r..9(day; 12 l,o.'(>r>k~;. 

Uncontrolled dc.:prcssion t..t·ial; n=415; dose ran9o 50-300m9[day; 12 \-.'CPkS. I. ~913/SP 
C.14/SP uncor.troJ lt-•d dP.(lre>:.sJ.on trial; n=lS03; Jose ranrp• 50- 300:ncl[uay; 17 ... :e>t·Ys. II 

f--H.ll4 .Er,o1[SP Unco~·-rolled dPpr\~ssion trial; r.=J09; dose rang0 100-/00m'][day; (, t-:f">f'k~. \i 
~]14.901/UY. Ur.contrc:•ll cd drprPssior: tria]; r.=G2; dose> 100mgfdav; 6 w••<'ks. 

!I. 114, 'JfJ)/UY U1"1Cor.troll(·d drT~r·c-ssion L r 1 ·ll i n::35?; dr)r;t · r.1 r;_(_.l! • 100- )!)()llifJ /d,-l_j-'; I , '.-! 4 • t • )t. ~ . , 

11.114.~04/UY. ~~control_]ed donr·rssion tr·i~l; n=/078; d~S(> ranr10 50-]0.Q·:H;/day; (, ......... Y. ~::.. 
I 

H.ll4.'JOS/l'Y Uncont. ;o l J Pd ~rPss i <?n t_ r i r1 I ; n:;7;•0; dn~P r·:1n(!'' r,n-JOfltJ,,i/d,l;; (, "'·"·4·V.::. I --- _________ ). --- _... --- ------· --- ------11 
t!.ll4.~D7LUK Uncontrolled depression trial; n=495; dose rar.ae 50-300mo[di1;'; G V.'t-"rks. 

I,_!!·} 14. 908/UY. Uncontrolled depr?ssion triali n=324; dose> 50-lSOrr.r;jday; 6 \.o.'(·Pk<::;. 
Ji rangr 

-

H. 114. <J70/UY Unconlrollf'd dfT'rPSSlon trial; n=JSS; dosP l'dl10(> . 50-lOOrnr.;,;/dCJ.y; 6 W(•t>Y.:->. 

H.ll4.21..UUY. Uncontrolled derression trial; n=2505; dose ra.r.9e so- 3 oom~;u' day; 6 \-.'('::r">kS. 

' 1i. 11_'. 926/UY. Uncontrolled derression tt-ial; '1=432j d0se rangP 1 0 0- 2 'l Orr.g [day ; ( ·...;ppk s. 
I 

H.JJ4.9fJOji-IG I Uncontrolled d;;.pressicn trial; n~2:1~'i: dose> rangr> J00-300mg[day; l v:Pekr:. 

PHASE 2 - 3 STUDIES pH SCELLANE0US INDICATIONS) 

I STRA7A I I: "'· AMERICAN UNCONTROLLEDLEUROPEAN CONTPOLLED & UNCONTPOLU:D/SPECIAL & PILOT STU!:>IES _fMISC.) 

I H.ll4.S541 PC trial of fluvoxamine as an a~junct to relapse prevention in alcoholisr.1; 
inpatients/outpatients, (nr10,n~=9); fluvoxamine dose 50-20C:mg/day; 12 weeks. 

H.ll4.5S32 Uncontrolled study of fluvoxamine as an adjunct to relapse prevention 1n 

'-- ----·-
alcoholisr.t; i_~pat ients! (n=l6); fluvoxamine uo5e 75-l50mg(day; 52 weeks. ----- ---
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-· .. ii 

H.il4.HSD-12 Open label, pilot stujy; inpatients/outpatients with panic attacks ar.d/or II 
lf--------·-----+-'a::.'o=•o..::r..::a:.c plh..::.o=b..::i..::a:_-,_(n:,:_=..::2'-'-2 );c. f b vox ami r.e dose 10 0-2 00"'9 (day; 6 . "::'<'=.-P~k.:;s:.:·------------·=1 

h.ll4.~SC-12£ Open label, -.l~ns;-t..<:""t:."!n extension of MSD-12; panic att..acks 1 (n:;9}; fluvoxam.ine dose 

1 
100-200~o/ddl, 6 weeks. . 

H.ll4.S05l Open lLbel study; migraine prophylaxis, outpatients, n=l2; fluvoxarnir.e dose 50-
300rr.g/dav; 26 weeks. .._ 

300f19JCay; 6 weeks. 

I 
H.114.5524 Uncont~olled study of fluvoxamine in renal ~mpair~ent; n=3~ fluvoxami~e dose 50-

~RATA III: WORLLI-WIDE POST-MARKf:TING STUDIES (MISC. INDICATIONS) li 
~ CONTROLLED S~UDIES .I 

H.ll4.902/BE PC trial in pain control; n.-::ol7, n_=lB; d~JSP rar:ge ~n-1SOr:-1gjday; 8 wc(·k~;. II 
H. ~14.925/UK PC, crossover trial in pair. cor.trol; nr20, r..,:::S; dose rar.ge lOOP<~OQrr,•J/d.-iy; ~2 

weeks. 

H.l::...4.·:14/8SFP AC trial ~n anxious depression; r...=52, n.,...,,:;:.5e; dose range 100-250r:.g;'day; 4 ,...·eeks. 

H. :14.924/UK AC trial ir. ar:xicus deFress~on; r: . .:60, r:,.,.. .. ~=61; dose range 100-300rr.g/day; G \o:eeks. ~~ 
H.ll4.903/NL AC trial in emotior.al ir.stability; n~24, n-.=28; dose range 1D0-30D~g/day; 6 weeks. ~ 
H.ll4.Cil3/85FR AC trial ir. alcoholism; r.=25, r .... ,=25; dose range 100-300;ngfjay; 4 weeks. 

I UNCONTROLLED STUDIES 

I H.ll4.020/87FP. Ur.cor.trolle,; trial in alcoholism; n=83; dose range l.00-30Crr.g/day; 13-26 ""ePks. 

H.ll4.021/87FR Uncor.trolled trial ir. bulir:1ia; n=lB; dose cc-:r;e 1C0-300r:'.glday; 8 "-"eeks. 

H.ll4.904.SP Uncontrolled trial in bulimia; n=20; dose 150mgjday; 8 weeks. 

H.ll4.927/UK Uncontrolled trial in bulimia; n=l7; dose rar.ae l00-200~dax; 8 weeks. 

H.ll4.901/GD Uncontrolled trial in cardiovascular disease & depression; n=64; dose lOOmgjday; 4 
weeks. 

I H.ll4.937/NL Uncontrolled trial in P~S; n=S; dose range 50-300~~~; 12 weeks. 

~RATA III: WOKLD-WIDE POST-MARKETING STUDIES EXCLUDED FROM THE DEDICATED DATABASE 
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I H.ll4. 902/AU Ope,-,, baseline-controlled study ir~ patient£ with panic at..ta.cks; n=2Ui ~0-300mg/day; 

G.-114.90;/AU 

6 weeks. 

DB, PC crossover study of fluvoxamine/placebo .. dded t_o l:.Hc:!":~~v ior TX 01' dietary 
manaaerr.ent in the treatment of obesity; n=62; fluvoxamine dose 100mg[da·.u 16 ~.·eeks, 

) li. 114 . 9Q l I BE Open, baseline-controlled tolerance trial of fluvoxamine combir:eJ with lltr.ium in 
bipolar disnrder or recurrent e!'dogGnous dcprcs~ ion; n=-G; f 1 uvoxar:-: i r;.--. dn[_;e 100-

~ll-'. 904/BE 

300mg/day with 600-JOOOmg Li./day; 6 weeks. I 
Open, bar~line-controlled trial in depressed cpi:eptics; n;:::35; dose rar.ge 50-
20umg/day; 4 ,.,eeks. 

H.l14.905/BE Randor..i zed, DB, PC tr1al in psycr.ocutaneous disorders; r:.:.: J 7, n,.=JJ; f l UVCJXCinli nl' 

dose r~e JOO-JOOmgfday; 4 .,.,.eek s. ---
i 

H. '.14.XXX/BE Open, haseline-controlleG L :· _;_a l in depresr>i 011, OCD, & ra f: i C d i Sordl· 1-; T1: J} :/; <)'_)~~(· \ 
'I ransc 2S-30Un.r1/_dar:; 3 mor.tr.s. I· 

H.ll4.9SB/CH Randomized, single-blind, PC, parallel group tr-ial 1n fibrorr.yalgia/1 1brosic .3 Ji 
syndrome; r..-=4, r._=4; dose lOOmg/day; 4 •, .. :eel-::s. 

' comparison of fluvoxam1r.C VS marrot.:Jinc on ~ I H.l~4.'-J06/G RC:LndomizC?d 1 DB, crossover the effect. of 
chror.ic pair.; n.~;:16; fluvoxamine d~~e lG0-150 mg/day; 6 ·.-.•ceks. I ----. 

1: 

H.ll4.9l6/IT Open, L'r.controlled study of tolPr?.b'lity and efficacy in dysthymia; n::::::0; 
fluvoxaminA dose lC!_0-300rcgL<'':.'!..Y; 6 months, oEt1onal UP to 12 months. 

H.ll4.907/IT Open, uGcontrolled study of tolerability and efficacy 1n dysthymid; n~ ll ; 
fluvoxamine dcse 100-300rr.q/dav; 6 months, optional ur lo ]2 mont.hs. 

l!. 114,908/ IT Open, uncontrolled study of tolerability and eff ic.1cy in d::·str.yr:li a; r.~20; 
fluvoxami~e dose 1 0 0- 3 0 Orr,g/ day ; 6 months, optional up tc 12 mor.tt:s. -Jl 

H.ll4.909/IT I Open, uncontrolled st~dy of tolerability and ~fficacy in anxious depression; n=15; I fluvoxar-:-nne dcse 100-..:sOOr:-.gLda:,t; 6 months 1 oEt1onal uo ~o 12 l't'.onths. 

H.llL910/IT Open, uncontrolled study of tolerability and efficacy ir. c:1ron ic and acute tension 
headache; n=40; fluvcxamine dose 100-200ng/da:{; 3 months. 

i H.ll4.900/NL DB, partial crossover comparison trial with oxaprotiline in depressio'!'l; r.~=70; 
fluvoxamine dose l00-300mgfday, cxaprotiline dose 1G0-300mg/day; 4 week treatment 
periods. 

-
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H.ll4.909/NL 

I H.ll<\.921/NL 

I. 
I) H.l!4.934/NL 

I H.ll4.902/PO 

H.ll4. ~07/SP 

H.ll4.914/SP 

i I U '• E /''K 

( u ·. ~. ~ c-..., Jt•K i •. • J. ~ '-1 • ..J.:.. f I U 

II 
I ..... ~ 30j··~ r. • .._~';.';} .....: •. 

H.1l4.90l/1-.'G 

fi.ll4.903/WG 

I H.ll4.901/YU 

Open, baseline-controlled trial in depression; n=20; dose l00-300mgjday; duration 8 
weeks-10 m0~ths. 

Randomize~, PC, crossovEr study in panic disorder; n=20; dose range 50-150mgjday; 4 
week tr2atrr,er.t p_er 100s. 

n 

Open, baseline-controlled, pilot study in chronic PTSD; n=24; dose to JOOmg/day; 12 1/ 

weeks. :r 

Open, baseline-controlled study in pat~ents with ftJnctional somatic co~plai~ts; 1· 

n=80; dCJse range l00-300mgjday; 6 weeks._·---------------------------! 

Ope~, u~co~trolled study of tt.e effectE of ac~te a~d chro~ic fluvoxa~i~e trcat~0~t 
on extracellular and platelEt serotonin; depressed fb~ients, n=JJ; f!ll\·oxa~~l~~ d~sc 

100-lSOmgLday; 12 weeks. 

Open, uncontrolled study of tolera~ility a~d efficacy in dorression; ~=6; 

fluvoxa~ine dose 50-300~a/day; 12 weeks. 

~andcr.::.z:d, _DB, p~:~ll~l ~roup corrpar1.scr. W1.~r. rr~~r.ser1~. l.f'. ~:pres_seC r::tl~:-::s \>'ltf'. \ 
H/0 ~.I., r.-1, r.~-1, f .... uv'--'xar:ane dose range ~00- ... uOr:-g/do;, r. . .1anse11r. d0.~c ra .. ge 60- 'I 
18Grro/dav; 12 ~o•PPks. ---1, 
Randc~~zed, DB, parallel group study co~par1ng we~ght changes assoc1ated w1t~ I 
fluvoxa!':':ir.e vs ar..itr.iptylir:e rr.aintenance therapy in depression; n..~.,::::-3]; duse I 
rar.ges: fluvcxar:ar.e 100-lSOc-.g(day, amitriptyline 100-lSOmg(day; 6 c-,c;nths. I 
see ··~iscellar.eous Clir.ical Ph1rmacolcgy Studies'' I 
Single-blind, crossover study of the cardiac effects of single doses of fluvoxamine 
vs placebo i'1 patients with minor cardiovascular disease; n=25; dose 1~0~. 

Randomized, 
fluvoxarrine 
mapr!jtiline 

DB, parallel qroup cc~parison of the onset of antidepressant action 
vs rnaprotiline; depression, n.~ •. =4C; fluvoxa~iGe dose 200~gjday, 
dose 200mgjday; 3 weeks. 

! 
of 

I 
DB, parallel group ccmpari.sor, of the safety E. efficacy cf fluvoxarc.ircc vs ~ 

l 
maprotiline in depresE"icn; n,~,:=l15; fluvoxar..ir.e dose range 100-JOOrr·g/day, 

rna pro': i l i c:e des e r a no e 1 0 0- 3 0 0 xo 1 c: a y_; 4 ="'=·e'=e=k=·=s=·================== 
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APPENDIX 7.2.1 

rr= -- '=;1 

I STUDY 5529: DEMOGRAPHIC CHARACTERISTICS 

Treatroent Group n /,ge ( ear.s) sex fn(%)] l Pace n(%)] --

He an Range I·\ a lc I fcmal_r~ l'lhitc lior:-v:hi trj 

I I I 
I 

cluvoxamine 79 3 5. 4 38 (48) 41 (S2) 77 (98) ;> (lj ---'--

F]acebo 80 35.8 39 (49) I 4 1 ( 5] ) 7 :> ( 9 4 ) 0 (G) 
--- - --

F. 
- ~ 

STUDY 5529: BASELINE ILLNESS SEVERITY II ,~ficacy Variable I Fluvoxamine (mean) I Placcho lrnear:~)_ --j 
-~ I ~ 
1-I-:-BOCS i 2 3 . 3 2 2 . 8 II 

~ 
I 'I ~m -oc 8 . 9 a . c; I 

~I-Sev2rity 4.5 4.5 J 
------------ ---- --- ---- ---- ----

STUDY 5529: NUMBER OF PATIENTS IN STUDY OVER TIME 'I ~;otc.ent Group I Bosel i ne I ;,eek 2 I ;,eeY. ' I WeeY. 6 I Week 6 I_ knelc 2"_JI 
11 Fluvoxamine I 80 I 79 I 74 I 68 I 65 I 64 I' 

80 80 78 __ 78 76 l Placebo 80 
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r -- STUDY 5529: MEAN DAILY DOSE BY WEEK ~ 
11 I Heek ~ ______ J 

I I I I ! I I I ~ I I II 1 2 3 I 4 5 6 8 9 10 

' 
I 

llurrber of 79 
I 

77 75 74 72 68 G6 I 65 64 I 64 J Patients 

i 
I 

J I /<lear: Daily Dose 68 127 164 192 216 234 24 (. 24 s I 256 2'Jl 

I ' 
Fluvcxamine ( m J) 

--

I STUDY 5529: CONCOMITANT PSYCHOTROPIC MEDICATION USE I I 
r~ed i cat ion Fluvoxamine (ITT=79) Placebo ( ITT=E 0) I 

H )l il 
I Lorazepam 8 3 II 
rhlorol Hldrote ± 5 " _j\ J 

zolam 3 0 I' I 
Limbi t.r-o l I 1 0 ,I 
M<cthy 1 ph en ida te , 

0 II ' ~- ~-
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----- -~ - ~ - --

J] 
STUDY 5529 (OC DA'i'ASET) : HEAN CHANGE FROM BASELINE IN Y-BOCS I 

Treatment Baseline .. eek _jl 
Group 

2 4 6 

I 
8 

I 
10 lj 

I n X n 6 n 6 n I 6 n I 6 n J r,_jj I 

I Fluvoxamine 79 23.3 78 -0.8 69 -3.0 68 I -4. o G7 -5.4 67 
II 

-5. 8 I 
I 

I 
76_ -l.sJj ~cbo 80 22.8 80 -1.2 79 -1.9 77 I -1.7 77 -/ .. 0 

alue 0.51 0.44 0. 11 0.0001 0.0001 0. 0001 d 
-

I . 
' STUDY 5529 (OC DATASET): .'-lEAN CHANGE FROM BASELINE IN NIMH-OC I 

-
Treatment Baseline Week 

Group I 
2 4 6 8 10 II 

r. X n 6 n ' n 6 n n _j_ r, II ,_ u 

I I 

Fluvoxamine 79 8.9 78 -0.3 69 -0.9 68 -1. 3 67 -1.6 67 I -2. o 
I I 

Placebo 80 8.9 80 -0.3 79 -0.4 77 -0.5 77 -0.7 76 i -0. 8 

_E_:_V~_l u e 0.77 _j -- 0.99 0.035 0.002 0.002 0.0001 I -----
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STUDY 5529 (LOCF DATASET): MEAN CHANGE FROM BASELINE TO WEEK 10 

Treatment Y-BO\S NIMH-OC 
Group 

n {, n (\ 

Fluvoxamine 79 -<1.9 79 -1.7 
. 

Placebo 80 -1.7 80 -0.7 - -
L_p-valuc 0.0002 0.0003 

-
STuDY 5529: MEAN VALUES OF CGI (Improvement Item) 

i 

~reatment 
' 

Observed Cases Dataset 'I LOCf 

WC>e}: l h'ce}: Lcoop 2 4 6 8 10 10 ~I n X n X n X n X n ll ! X ' 

' 
Fluvoxamine 78 3. 7 69 3. 2 68 3. 0 67 2.9 67 2.9 7') 3.0 

Placebo 80 3.8 79 3.7 77 3.6 77 3.5 75 3. 5 JL,lo 3. 5 

p-value J 0.70 I 0.0005 0.0001 0.0001 0.0002 
,, 

0.003 
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STUDY 5529: PERCENTAGE RESPONDERS BASED ON CGI (Improvement Item) SCORES 

Treatment 
Group 

n 

2 

0 
-'6 

Observed Cases Dataset 

Week 

4 6 

n & 0 n % 

8 10 

n % n 0 
-'6 n 

LOCF 

1-leek 

10 

0 
-'6 

Fll:voxarnine 78 I 6.4 69 15.9 68 27.9 67 38.8 I 67 I 4J.3jl 79 38.0 

Placebo 80 I 1.3 79 6.3 77. 11.7 77 14.31 75 l )3.31L 80 15.0 

p-valuE: 0.11 -· _Q.D_E>.Q ____j __ _Q.O_l} _ 0.001 <0.001 !Lo.OOJ 
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a STUDY 5534: DEMOGRAPHIC CHARACTERISTICS 

Tr ent Group n Age ( ears) Sex [n(%)] Hace n (' 

Mean Range Male Female h'h j tf' tlon-White I/ 

oxamine 78 36.7 39 (50) 39 _(50) 76 ( 9 7) -. ( 3%) <. 

ncebo 78 36.6 39 (50) 39 ( 5 O_l____t 76 ( 9 7) I 2 (3%) _I 6 
r=-
/1 Ef f ic 'CY Variable 

STUDY 5534: BASELINE ILLNESS SEVERITY 

I Fluvoamirc (!".can) i j:O 1 tlCC•bo (1"."'il11) J 
I Y-Bou; I 22.6 23.8 II 

I rnr-:1:-oc 

I 
8.9 9.0 

4.5 4. 5 . CGI-Severity 

~------- STUDY 5534' NUMBER OF PATIENTS IN STUDY OVER TIME ] 

~~nt Group Baseline \1eek 2 Week 4 _\ ~6 I \-leer: E I WPet: 1 o / 

I fluvoxamine I 80 I 78 I 71 r 66 i' 64 I 59 ~jl' 
Pl_accho ~===:!-~=~8,;0==~-'===::7,o:9~==~-===7~6~==~' ===7~2~-==d-===·;,;o _ 64 ~ 
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,-- - ~-- -ll 

Ill I STUDY 55 3 4-: ____,M_E_AN--DA-Ir-L-Y-DO_:'---:;-e_:_Y_W_E_E,.--··K----,------,-----,.----{1! 

~ I 2 I 3 I 4 I s I 6 I 7 I 8 _j_9 _j _1 o_ 

I Nurn~er of I' 78 II 76 I 71 I' 71 I 69 I 66 I 64 I 64 I 61 I 59 
1 

Patients I 

If 
I 

Mean Daily OOSP 
Flu~oxarnine (rng) 

,\ . . 
; Hed1cat1on 

I 

69 124 

STUDY 5534: 

164 J ! -- -
198 215 222 228 230 241 245 

CONCOMITANT PSYCHOTROPIC MEDICATION USE ·-
Fluvoxamine (ITT=78) Placebo (ITT=78) 

N H II 

II Lorazepam 
-;I 

13 7 

Chloral Hydrate 5 3 

D i a zPrar.l 3 0 I 
I.-Tryptophan 1 0 

i 

Fluo>:etine 0 1 

Alprazolam . 0 1 

Triazolam 1 0 

Ir.:ipramine 1 
I 

0 

Cannabis 0 , 
~ 

Clorazepc.te 0 1 I -
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I STUDY 5534 (OC DATASET): MEAN CHANGE FROM BASELINE IN Y-BOCS -
Trcatr.ent Baseline 1-lceJ.: 

Group 
2 4 6 8 

n X n t. n {, n ' n_j_ 6 u 

ll Fluvoxar;;ine 
I I 78 22.6 69 -1.6 69 -3.1 63 -3.3 60 j -4.6 

77 ; 3. 8 I 76 I -1.4 72 -1.5 70 -1.4 69 I -1.6 I Placebo • 

I p-vaJue 0.24 
I 

0.77 0.061 0.033 I 0.003 
--

* Excludes one patient who had no baseline Y-BOCS score. 

L -- STUDY 5~34 (OC DATASET): MEAN CHANGE FROM BASE_LINE IN NIMH-OC 

II ·rrcat:-.ent Basel1nc I \·:cc~: 

1 
I 
I 

10 

n to 

53 -5. 2 li 

58 -1~1 
o. 006 Jl 

il 
_j' 

I II Gccup I --~ j 

I I n l X I n ~ L n I L=± n l r, 

8 

~Ln n 
](_) -:--l 
I , . . 

' ' ' Fluvoxaminc 78 8.9 69 -0.4 69 -0.8 GJ -0.8 GO -1.3 ~311.7_J 
Placebo i 78 9.0 77 -0.2 73 -0.2 71 -0.2 70 -0.3 0 

II p-value I 0.66 I 0.34 I 0.021 0.053 0.007 'J.005 
-~ - --

I 

j 
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I 
~ 

STUDY 5534 (LOCF DATI\SET): 
MEAN CHANGE FROM BASELINE TO WEEK 10 

: 
Treatnent Y-BOCS NIM!l-OC 

Group 
n l 6 n l 6 

Fluvomine t= n I 
-3.9 it 78 

I 
-1.3 ~ Placeto I 77 * -1.7 78 -0.4 

_E-:a J ue j _ 0.013 il 0.004 II 

* Ezcludes one patient '<lt:CJ Lad no baseline Y-BOCS score. 

~~ STUDY 5534: MEAN VALUES OF CGI (Improvement Item) 
-

'~ I OkJserved Casps Dataset __ J_,OCF 

Treatment WeeJ.:: WeeJ.: 
Group 

2 4 6 8 10 10 
I 

n X n X n X n X n X n X I - ,, 
Fluvoxamine 69 3.6 69 3. 3 63 3. 1 61 3.0 53 2.8 7'2. 3. 1 I 
Placebo 77 3.7 73 3.8 71 3.7 70 3. 6 58 3.6 78 3. 6 

p-value 0.34 0.003 0.0001 0.001 I 0.0002 0.0008 
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P"""" 
-

8.'>.2 .1.2<:! - 90th ?::!\CE:\T: '-FS !'OR Cl!A:\GES FROM BASELINE IN SGOT & 
SGPT: STRATA I OC!l I'OOL A:\D STRATA I DEPRESSION POOL * -

I l'I.U\'('~'L·t I"\ E !'L\C EllO 
Liver Stre~ta I Timc~;oiut 

I En::ymc Study Pool (.:,.:>: ") N YO% Level N 90% Level 

L (U/L) (U/L) 
- - ·-· .. 

s:;or OCD [ll lOu +16 128 +5 

/1 SCOT Dt..~pl"t!SS ion 
., 

~. 9 It ! 9 4S6 +10 -
SGOT Depression :.. l 7 8 +11 18'1 +'I 

SCOT Depression u !, ll +11 L,4Q +10 
-

SC!'T Ut:ll 1 \ l I : l) t> I +37 12 B +8 

SGPT Depression \ !.JG +12 445 d2 -
SGl'T o~press ion I 4 170 +18 Ull +16 

SCPT Dt->pression 6 ~26 +21 436 +12 
-

* Th·e vcdue .:hich <'<jLlals or ~'"'''''dS tlh· <'llatlge from uas~.;litw fur 90% of the 
patients for each eu::ymt~ ;J.t each tillltTOi[lt. 
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i - . I STUDY 5534: PERCENTAGE RESPONDERS BASED ON CGI (Improvement Item) SCORES _j 
Observed Cases Dataset LOCF 

Treatment Week W~ek 

Group I 2 ~ 6 8 10 10 

n % n l ~ n % n ! ~o n I % [ n J % 
:r , 

. I ' 
Fluvoxam1ne 69 7.3 69 l7.4 63 25.4 ol 27.9 53 4~~4 L--2.£-t33.3 

. Placebo 77 5 .. ~ 73 I 6.9 71 7.0 1 70 11.4 58 8.6 f 78 _L~_o __ 
j p-valuc 1 0.74 0.053 o.oo..; j 0.017 <0.001 <O_.OOJ_ 
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I STUDIES 5529/5534 (COMBINED OC DATASET): MEAN CHANGE FROM BASELINE IN Y-DOCS OBSESSION 
SUBSCORE -

'Treatment Baseline vleck 

Group 
2 4 6 

[, II 
--- 8 10 

~ n X n h n h n /;, n h -

Fluvoxamine 157 11. 3 14 7 -0.6 138 -~-131 -2. 2 17 -; i -, ., L'U -2. I ~· - ~- . ' 
Placebo 158 11.7 1S7 -0.6 J 52 -0.8 148 -0.8 147 -0.9 134 -1.~ 

I J p-valuc n.s. n.s. 0.003 0.000 0.000 0.000 I 

~ . ·================================================~ 

. STUDIES 5529/5534 (COMBINED OC DATASET): HEAN CHANGE FROM BASELINE IN Y-DOCS Jll 
1~-------------.------------,----------~C~O~M~P_ULSION SUBSCO_~~R~E~-----------------------------------

Treatmcnt Baseline Week ------.-------------.---------
Group I I 2 4 6 8 10 

n X n '' j_n I 6_ ~ f\ n \ n n _. h_j 
Fluvoxamine 157 I 11.7 ! 14 7 -0.7 138 -1.1 1J 1 -1.8 127 -2.2 120 -2. 5~1 
Placebo 158 11.6 E>7 -··0.7 152 -0.9 1'.8 -0.9 H'l -l.J 134 -0.8 I 
p-value n.s. :1-s. n.s. 0.005 0.001 0.000 \ 
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II STUDIES 5529/5534 (COMBINED LOCF DATASET): 
I MEAN CHANGE FROM BASELINE TO WEEK 10 
I 

Treatment Y-BOCS OBSESSION 

I 
Y-BOCS COMPULSION I 

Group SUBSCORE SUBSCORE 

I 
--

I n /., n 6 
' 

I I 
-2.~1 Fluvoxamine 157 -2.3 157 

i-

I Placebo 158 -0.8 158 -0.9 

p-va::.ue 0.000 0.000 IJ 
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APPENDIX 7.2.2- OTI!Ei<. TRIALS PERTINENT TO OCD EFFICACY EVALUATION =:1 
I E1 ' ,

1

· IND Study Study Design Elumber of I Fl uvoxam~r.e Study:l_ OutcGc-e 
Number Number Pstients Dose Ra~ge Ourat1cn 

1 ____ 1 lrcg/day) __ 

I I FRG09 I -

I I 

I Flu• 

I ~~U\ 
I rl.c.:. ...... 

I 

hSD-17 Dn~ble-bliGd, 

crossove~ Lri~l 

of fluvo~~mir:e 

vs. placebo. 

• 4-- I 
\1 \ - Doul:le-blind, 

II 
d 

II 

5529E 

f luvoxarr.ir.e vr: 
placebo. 

Oouble-bl.:.nd, 
fl'.lvoxamir.e vc 
desiprar.~in8. 

F1uv= 10 
F1ac= 10 

fluv= 21 
Plac= 21 

f1uv• 

Page !60 

30C 

50-JOO 

100-300 

NDA 20,243 

8 • .... !C>t'ksj 
TX pl:as·_·_, 
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----- --- -- --- ---------

j APPENDIX 7. 2. 2 - OTHER TRIALS PERTINENT TO OCD EFFICACY EVALUATION 

IND Study 

I 
Study Design tlumber of Fluvoxarr.inE: Study Outcoroe_j 

Number Number Patier.ts Dose Range Duration 
(mgjday) 

I 5534E Open label, Fluv~ 71 100-100 I l year t~o defined 
humanitarian efficacy r(~sults; 

II 
extension. therapeutic 

respor;se 
rr.a. ir.ta i ned. 

___Ll0 ~ II - 0 c: ) 

5533 Open !abel, Fluv=- ~ .:)9 50-40C 1 year l~o rel1ahle 
compassionate efficacy dat_a. 
use protocol. 

5540-0 Open 1 abe 1, Fluv= 124 100-300 On go i I~CJ r~ :1 rc:o.liablc 

! 
compassionat.c efficacy d·-lla. 
use protocol. 

Single-bllnd, Fluv~ 10 50-300 4 \-lf?C Y.:; j 6 ,_-psr-or:·Jr:·l·s. -
uncontrolled (Y-BOCS) 
trial i_n 

refractorv pts. 

- Open l abc l erial Fluv~ 17 1-:ean dose~ Mean= 9 responders wi_t.h 
of adjunctive 291 4.1 wJ.:s. the addit.ion of 
neuroleptic in neuroleptic. 
fluvoxamine- (Y-BOCS) 
refractory pts. 

- DuublP-blir.d Fluv/Li ·~ 200-300 2 weeks 2 fluv/Li. · I 
trial of ll responders, 0 

J fluvjlithium vs Fluv/plac~ fluv/plac 
fluvfplacebo in 9 responders. 
fluvoxamine- (Y-BOCS) 
refractory pts. 
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-------- -~-- ------------- ----- ---- -- ------ -- - - --

APPENDIX 7. 2. 2 - OTHER TRIALS PERTINENT TO OCD EFFICACY EVAI.UATION 

If,'D Study Study Design Number of 

I 
Fluvoxamine Study 

Ou=---J /1urr.bEcr Number Patients Dose Range Duration 
(mg/day) 

I 

' ' I - Double-blind Fluv/Li "; 200-300 4 weeks 0 fluvfLi · 
trial of s rcspondet-s, 0 I fluv/lithiur.i vs FlL t/plac; fluv/plac I 
fluvfplacebo in 5 responders. 

r 
fluvoxamine- (Y-BOCSj 
refracton' pls. 

- Double-blind Fluv I 200-300 14 weeks 'Ir~ial ongoing at 
tria 1 of buspirone= r;Dr~ cut-off. 

~ 
fluv/buspiror.e 32 
vs fluv/plac lr: Fluv/plac= 
fluvoxam..i.nc- 32 
refruccory r,ts. 

I Double-blind FluvfLaJ; 200-300 12 weeks Trial - onq0inq at I trial of 32 :; :] ,, cut-off. 
fluvfhaloperidol Fluvfplac; 
vs fluv/pluc 1n 32 
flu-.,oxarr-.ine-
refractory pts. 

-----
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~c-· APPENDIX 8.2.1 -DEATHS ON FLUVOX&~INE 1 

Protocol# Patien~# Age Sex Dose(Pgjday) Days of TX Cause ot Death I 

STRATA II !I 
5017 J 63 H 150 5 Suicide (i 

5046 1 51 !'< 30 1 Accidental Injury II 
1 75 ) F 100 -120 Stroke JJ 

61 lr-: 75 -210 Heart l<ttac}: II 

5066 

5066 
lj 

115066 I 165 1l·l 1200 -1100 ll<'r:wrrh<lCJi~£1our~i,·.y ______ _ji 
56 r-: 150 -60 Lul'1g c.:u•cor / 

184 I F 1100 _ -8 j Suicide (hanging) j 
5079 

5091 

5891 84 F 100 -8 Cardiac Failure 

I I 161 I F il50 ~-10 I Suic~de (drowning) I 
I 5533 29 

1 

1-l 350 -26 Su1c1de .I 
J a I r-: I 3 oo 

5091 

5540 -900 I Suicide (CO_pojsnning) 

115 o 4 5
1 I ! 52 I F ! l o o j 27 , __ 6.:..0.:..

2 
__ +-=s:...:u:.:i:..::c:..:i:.::d:.::e'---------------' 

5066
1 

70 /11 : 150 I -180, ·/ Heart l<ttacl-: l1 

5066
1 I 171 lr 175 l2, Unl-:.

2 lunJ-:nov:n j 
I /15066

1 I j43 lr j75 j3, 180
2 

IHeartHt.=..a:::..:ck.:...· _______ ~ 

1 
Post-study death (>3 days after last dose). 

2
Days post-study at time of death. 
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------ ------- ---- --

I !I ~PPENDIX 8.2.1 - DE~THS ON FLUVOXAMINE 

II 
Protocol# Patient# Age I Sex Dose(rngfday) l Days of TX Cause of Death 

I 

5067
1 

30 [' 300 11, 45 
i Pulrnonar:t EmLolio,m 

5101
1 

66 F 50 -100, 1652 Suicide (drowning) 

553 3
1 

37 F 50 10, 7 5
2 C' . Jeps1s 

I STRATA I I I 

BE. 903 39 r·1 100 39 Cerebral Aneurysr;1 Hupt. 

FR.007 56 .. 100 4 Suiclrl0 

fR.007 74 F 100 UnY.. SuicidP (d0ff'n0o,tr.1tion) 

FR. 017 84 F 100 16 Influ0nz.> 
- --·-----

FR.015 60 F 200 86 Suicide ( drovm i no) -
fR.015 68 F 200 119 Heart llttacJ.: 

FR.Ob 57 1·1 200 14 Suicide (hanging) -
fR.015 -L 42 F 300 117 Suicidr> 

FP..Ol'.J 66 F 100 2B C.:Jrdiac l;JTf'st 

fR.Ol9 67 f 150 UnJ.:. Uterine C<Jnc0r 

FR.024 78 !1 100 3 Bronchopul!1'.onary Infect.iofl 

FR.024 34 !1 150 23 Suicide 

I FR. 024 78 F 300 Unk. UnJ.:nown 

,\ FR.024 81 M 150 Unk. Suicide (gunshot) 

FR.024 82 eX_ 100 70 Unknown -------- -

Page 164 NDA 20,243 

OCD fluvoxamine Page 251 of 708



' 

:::J I APPENDIX 8.2.1 - DEATHS ON FLUVOXAMINE 
I I Protocol# Patient# !;qe Sex Dose(mqfday) Days of TX Cause of Death 

I 

FR.024 52 F 300 19 Suiciclo 

FR.024 77 F 100 32 An!C!ur_ysm Rupture 

FR.024 62 F 100 16 Unknown 

FR.02.4 45 !1 100 Unk. Suicide 

.1.!'-. 0 2 4 80 M 200 44 Gastrointestinal Cancer 

FR.024 24 11 1SO Unk. Suicide 

FR, 024 32 F 150 Un\r .. Unknown 

· FR. 024 28 11 200 17 Suicide 

FR. 0-:> 1; 47 :·l 100 Unk. Cardiac Arrest 
- ---

FR.024 68 11 100 Unk. Suicide (hangir.g) --I NL.902 67 UnJ.-, 150 Unk. Suicide 

63 F 100 83 Heart P.ttac}: 
I 

NL.902 I 
' 

NL.902 - 92 !'. I 50 1 Pneumonia 
' 
'HL.909 J F 300 49 Suicide 

UK.904 58 H 50 8 Brain Tumor 
f- --

UK.905 78 F 100 53 Bronchopneumonia 

UK. 905 75 H 50 18 Suicide (hit by train) --

UK.908 18 M 100 11 Skull Fracture (accidental) 

I UK. 921 47 IF 150 14 Unknown 
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L APPENDIX B.2.~ - DEATHS ON FLUVOXAMINE I 
i Protocol# I Patient# I Age I Sex Oose(mgfday) Days of TX Cause of Death ~ 
~'!-900 80 F 100 6 Breast Cancer ~ 

WG.900 52 
,, 
J' 150 31 Suicide I 

G.915 84 F 50 37 Unknown 

I P0.90:l 23 l·l 100 unr:. Accidental Injury 
' 

SP. 9 L' 47 l·1 100 21 Suicide 

SP.917 57 l·l l 00 29 Sujcjd" 
----··--1 

SP.912 72 F 200 29 Unknovm 
I 

SP. 9 L' 72 F 100 25 Stroh' 
------~ 

SP.912 57 J.1 100 -50 Suicide 

SP.912 76 ir 100 12 Accidental Injury 

SP.9H - 77 f·! 100 76 Pneumonia 

SP.914 1 34 11-1 
100 12 S•~Esis (I!IV-related) 

I ' I 3 
1 I UnJc ~ 100 

1

. EU. 901• Unknovm ----
II FR. 003' 85 F 150 16, 42 Strob"' 

fR.004
1 I 

>3 o2 75 11 200 169, Suicide -
fR.024 

1 
33 F 100 56, 16 2 

l:Y111phorna 

fR. 02 4' - 60 F 300 Unk. , unk
2 

Suicide 
I 

Unk
2 

~-024 64 F ~00 43, Unknown 

. 024 I i 84 f 100 8 , 30
2 

Pulmonary Embolism 
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!I 
APPt:r 

j Protocol# Pat.ient,;: ;,ge sex Dose (m<;I_Iday) Days of TX Cause of Death -r· r 1 76 Unt: 100 19, 1~/ Glioblnstoma I , IlL. 90;.> 
It-

2 I' 1 I !/L.902 73 unr: 100 15, UnY: CNS Mesothelioma 
' 

NDIX 8.2 DEATHS ON FLUVOXAMINE ~ 
I Ul-'.'303

1 2 I 
69 11 200 18, -30 Pancteatic Cancer 

UY. 9 0 7
1 75 1·1 50 15, 52 Q l . .,rene 10pnE;umon1a 

• 1 54 F 100 13, 1-,2 <.:uicide (poisoninq) i Ul\.907 '· 
I I STRATA IV - - I 

77 11 150 7 Heart Tltt.acY: 
I 42 F 50 5 Suicidr' (hnnginq) I , 

I 50 F UnY:. Unk. Suicide (overdose) 

67 H 150 3 • Suicide I 

43 F 150 28 Suicide (hanging) I 
34 l1 '"n 7 Suicide (hang:ing) I - ~J~ 

I 70 F 100 -730 UnY:nov.'r. 
I 

unr: F Unk. 5 Suicide I 

I 
I 

38 F 50 2 Heart Attack I . 

r· 45 F 300 -35 Unknown . 

74 F Unk. Unk. Unknovm 

35 F Unk. Un}:. Suicide (overdose) 

7 M Unk. Unk. Suicide (overdose) I 
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- ·~--- - -·-----

ij L APPENDIX 8.2.1 - DEATHS ON FLUVOXk~INE 

Protocol# Patient# Age Sex Dose(ngjday) Days of TX Cause of Death 
1/ 

61 M 100 4 Pancreatitis II 
- 71 F UnJ.:. UnY.:. 1 Suicide (overdose) ~~ I 

. 
40 F I Un~:. Ur.Y.:. Suicide (overdose) 1/ 

79 F 50 4 Cardiac Failure II 
82 H 50 2 F'upt. Aortic Aneury::~1 li I 

lr !) t· __ 33 Unf:. Unf:. ;;uicidr> ( OVC'J"c:!u:oe \ 

- 1 G6 F 200 23 UnY.:no·,:n II 
I· 

II 

F 
66 F 50 3 Heart 1\tt.ilck 

Unk r-: . 150 15 Sepsis .I 
I 

80 I r·: 100 9 Duod. Ulcer ller:Jorrhagc> 

53 !r 100 -150 Stroke 

Unk !·: 50 10 !!cart /,tt.ack 

63 F 100 5 GI Her..orrhage I 
78 r-: 150 46 Pancreatitis 

66 F 100 -35 Heart AttacJ.: 11 

I .. 80 F 50 4 Cardiac Failure 

81 F 50 5 Stroke ·-
'Jnk M 100 Unk. Suicide 

! 53 F 
.. 

2~0 -18(' Suicide (overdose) --- -· 
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1 l I ---
' 

- - -- - I 

lj Protocol# I Patient# ! A~e ' 
Sex Dose (m9Jda_y) Days of TX Cause of Dea~h I 

! 59 F ::co 22 Aspiration Pn0unonia l\ 

I - H 300 ! -JJO. Sudden Death (thioridaz.ine) 'l 38 I I 

I ' il 36 r-: 50 Unf'. SuicidP ( overdo~.e) 

li 49 F 'Cnl-:. Vnl-:. Suicide (overdose) -
75 IF 50 -90 Unl-".nov.n 

II -=i! r-: l 00 J Lcuko/Thrombocrt.openia 

- , !-: i I.Jnl-: Vnl-:. Unl-:. Suicide ( overdoc.e) I 
J 29 F Vnk. I.Jnf:. Su;.cide (overdose) ~ 
~nl-: I·~ 100 L?o Heart Attacl-: ) 

I ' ., 
59 J·: 100 -60 Suicide (drowninq) --I 
26 F 100 4 Bronch~neumonia I - ---

I 80 f 300 Vnk. · Suicide I 
88 f 100 12 Unl-:nown I 

f- F Unk. UnY:. SuicidP I' 30 ( overd o~;e) II ·-
H Unk. UnJ.:. Suic~ide jl 80 (overdose) 

.I 
74 f Unk. Unk. Suicide (overdose) II 
48 f 100 6 Suicide (overdose) 'I 
62 M 50 Unk. Accidental Drowning I . 

.l. Un}·. ! f I Uni'. Unk. \ Suicide (overdose) I ------ - - -
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-
_]j I APPENDIX 8.2.1 - DEATHS ON FLUVOXAMINE 

I ProtocolLlt>atient# /,ge Sex Dose(mgjday) Days of TX Cause of Death lj 

35 l·l 100 <14 Sudden Death (epi lel"'sy) I ~ 

_J62 r-: 50 126 Cardiac /,rrest I 
I 

I·'O 1" ' 
50 UnJ.:. Suicide ( O'/crdo!;(') L . ./ J', --

l 100 63 UnY.nown 83 i F 

~-~ I r· .. Unk. 259 Pulmonary Em!l0lism 

77 F UnY.. UnJ.:. UnknoY-'n --
77 F 50 <7 He a r·t Failure lr-·-- 50 F 200 UnJ.:. Suicidr (ov.-:>rdosc) 

I 32 1·1 0.0 
I 

"/ Sujcide (llit !Jy train) I 

' 
43 f·: 100 lt\ - Suicide (defenestrat.ion) 

UnJ.: lr·l I UnJ.:. Unf:. Unf:nol-!11 

Unk UnJ.: Unk. 14 Suicide (ov0rdose) 
-· 

Unk F Unk UnJ.: Suicidf' (def0t10strat: ion) ·-
UnJ.: Unk Unk Unk Unknown 

' ' Unf: Unk UnJ.:. UnJ.:. Un~:nown 
~----

36 M 100 49 Sudden Death (JJ_henothia z ine) 

I STRATA v 
I 

5056
1 

Unk M 150 Unk, t!nk
2 

H~atic Carcinoma ==11 5056 56 F 200 16 Se!1sis 
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APPENDIX 8. 2 . 1 - DEATHS ON FLUVOXA!HNE 

[Protocol# PatiP.nt# Age sex Dose(mgfday) Days of ~X I Cause of Death 

I 507 2
1 I 1 3 6 IF 1200 I 20 I 82 I Cardiac Arrest 
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I 

APPENDIX 8.2.2 DEATHS ON PLACEBO & OTHER ACTIVE DRUGS 

I Protocol# I Pa~-~~t# I i Sex j Tr:_eatment I Cause o!_ I Age D~s of TX Death I 
~- J STRATA I 

-

I 5510' L l 48 I F 11' (overdose) 
i 

Imipramir.e 36, Suicide 

I STRATA II 

r;;= 42 F Placebo 20, 60' Suicide II 
ii I on"'' 60 f Clomipramine 1' -60' Suicide ( O\'C?rdsse} _j - " ... ~ 

STRATA I I I _l - ----· 

L STRATA II I 
I 

-,--
-.J~ui c ~~c·_ { drovm i r:-']) 

- ----- ~- I 

t;F.'J1C G7 F Dol hi ern n j 35 
' I I 

J ur-.91" ' 66 F Dothiepin l 3' ~uicidt ( 0\'01·dosc·) -- +~6, 
ur:.915 72 M P.ianserine I ;-\eart Attack \ l. 7 

~-
I ~...:.eart Att3.ck )i 

ur:.915 77 M Mianserine 4 2, -30 ' Unkr.o .... :r. 

UY. 91 :. 68 lr: 1-:ianser ir:e 52 _hE>ar1_ / ... ttack 

STRATA V 
~--- --

I I i I =r- I i-
- o056-- S8 r Imipramine I >120 - Choku,q 

~ 57 M I Imipramine I 85 _ Suicide (hanging) 

3Post-study death (> 3 days after last dose) .. 

4
Days post-study at the time of death. 

5
Patient continued imipramine therapy post-study until the time of death. 
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~PP£NDIX 8.4.1-

c 

I· 
!I 
' 

Abdominal l'a1n 

Abortion 

Abscess 

Accidental Injury 

Agitation 

Amblyopia 

Angina Pectoris ( 1) 

Anorexia 

Anxiety 

Arteritis { 1) 

Arth:t:itis ( 1) 

Asthenia 

Asthma ( 4) 

Ataxia 

Back Pain 

Bronchiectasis (l) 

Bronchitis (1) 

Chest Pain 

Chol.ecystitis (5) 

Cholelithiasis (2) 

Colitis (l) 

Confusion 

Constipation 

Convulsion 

Dehydration 

Depersonalization 

Depression 

Diarrhea 

Dizziness 

Drug Dependence 

-, 
' ., 

SERIOUS ADVERSE EVENTS NOT SELECTE~~ .. 
REVIEW * ~~_j 

Page 173 

Dyspep~;ia I 
Dysphagia 

Ecchymosis 

Emotional Lability 

l!ead Trauma 

Headache 

f!ernia 

Host1lity 

Hyperglycemia (2) 

Hyperkinesia 

Hyperucicemia (1) 

Hypesthesia 

Hypokalemia (2) 

Hysteria 

Increased Salivation 

Infection 

Insomnia 

Malaise 

Masked Facies 

Menstrual ~isorder 

Nausea 

Neck Pain 

Nervousness 

Neuritis (l) 

Neurosis 

Overdose 

Pain 

Pallor 

l'alpitat.i.on 

NDA 20,243 
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l ==A=P=P=E=N=D=I=X=8=.
0

~4=.=1=-=S=E=R=I=O=U=S=A=D=V=t;='R~-s=E==E=V-E-N1==,s:~=~~o:~=-~=s:~~-L:-E=C~T~E=-D=-l'=:O=R==~~~~:. 
REVIEW * _ 

Paranoid Heaction ~3uicide Attempt I 

Pat.~esthesiu 

Pathological Fracture (1) 

Peptic Ulcer (3) 

Personality Disorder 

Pneumonia (2) 

Pregnuncy 

Psoriasis 

Psychosis 

Psychotic Depression 

Salpingitis (1) 

Sinusitis (1) 

Somnolence 

Spce<..:i1 Disorder 

Suicidal Ideation 

syncope (17) 

1'esticular Torsion 

Thinkitlg ~bnorrnal 

Tremor 

Urinary Prequency 

Urinary Incontinence {2j 

Urinary Tract Infection 

Urticaria 

Varicose Vein!.J 

Vascular Anomaly 

Vasodilatation 

Vertigo 

Vomiting 

\-Ieight Loss 

• Balded events are those which could possibly represent 
sLJnificant, th-ug-related findings b:.~t which occurred in nllmbers 
not deemed to l.Je unusual in this large database (Niluv> 37, 000); the 
number of observed cases in this database for eacl1 such event is 
provided in parentheses. 
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APPENDIX 8.5.1.1 

Treatment-Emergent Adverse Experience Incidence ip 
Pooled Place~o-Controlled Clinical Trials in OCD 

Body System 

Nervous 

Preferred Term 

Insor:mia 
Somnolence 
Nervousness 
Dry Houth 
Anxiety 
Dizziness 

2 
Thinking Abnormal 
Tremor 
Depression 
Libido Decreased 
Myoclonus andjor Twitch 
Agitation 
Vasodilatation 
Abnormal Dreams 
Paresthesia 
Akathisi<J. 
CNS Stimulation 
confusion 
Hypertonia 

Digestive System Nausea 
constipation 
Dyspepsia 
Diarrhea 
Anorexia 
Flatulence 
Thirst 

Body as a \-Jhole 

Vumitil'g 
3 

Tooth D.i. sorder 
Increased Appetite 
Gingivitis 

. • 4 
Hect.a 1 D ~ son.ler 

Asthenia 
Headache 

f 
. 5 

In ect~on 
Abdominal Pain 
Fl';J ~yndrome 
P;cnn 
Chest Pain 
Back Pain 
Fever 
Ctulls 
Accid~ntal Injury 
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Fluvoxamine 
Cn=l60) 
31. 3% 
28. Po 
15.6% 
1] • 9% 
10.6% 
9.4% 
8.8% 
8*1% 
6.9% 
5.6% 
4.4% 
3.7% 
3.7% 
3.1% 
:3.1% 
1. 3% 
1. 3% 
1.3% 
1.3% 

29.4% 
14.4% 
13.8% 
ll. 9% 
8.1% 
4.4% 
3.7% 
3.1% 
2 .. 5% 
1. 9% 
1. 3% 
1. 3% 

28.1% 
20.0% 
11.3% 
6.2% 
5.0% 
4.4% 
3.1% 
2.5% 
2.5% 
1. 9% 
Ln 

Placebo 
Cn=160) 
14.4% 
9.4% 
6.2% 
3.1% 
8.1% 
5.0% 
3. 1% 
0.6% 
4.4% 
1.9% 
1. 9% 
o.o% 
1. 3% 
1. 9% 
4.4% 
0.0% 
0.6% 
0.0% 
2.5% 

6. 9% 
8.8% 
9.4% 
8.8% 
3.1% 
5.6% 
0.0% 
2. 5%. 
0.6% 
1.3% 
0.0% 
0.0% 

10.0% 
23.8% 
9.4% 
8.1% 
3.7% 
2.5% 
1.9% 
3. 7% 
2.5% 
0.0% 
1.1% 
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APPENDIX 8.5.1.1 

Treatment-Emergent Adverse Experience Incidence ip 
Pooled Placebo-controlled Clinical Trials in OCD 

Dody System 

P.espirat.ory 

Skin 

Special Senses 

Musculoskeletal 

Preferred Term 

Hhin::is 
Phary:Lgitis 
Dyspnea 
Ya\;n 

S1.;ea t i ng 
Pruri-cis 
Hash 

k . . d 1 S 111 D1sor e::-

~aste Perversion 
Ear r.:nn " 
Amblyopia' 

Leg C::-amps 
Hyalgia 
Myasthenia 

MetabolicjNutritioWeight Loss 
nal 

cardiovascular 

Hematic 

Urogenital 

Palpitation 

Ecchymosis 

. . 1 0 11 
Abnormal E)aculatlpn ' 
Anorgasmia (Hales) 1 

Urinary F~equency 
Impotence 

. 11 
Anorgasm1a (~emales) 
Dysmenorrhea 
Urinary !l.etention 

Fluvoxamine 
(n=l60) 
8.3% 
6. 2% 
3.1% 
1. 9% 

7.5% 
2.5% 
2.5% 
1. 3% 

5.0% 
1.9% 
1. 3% 

1. Sl1> 
1.9% 
1. 3% 

3.7% 

1.9% 

1. 3% 

17.9% 
7. 7% 
5.0% 
3.8% 
2. 4% 
2. 4% 
1.9% 

Placebo 
( ;1::":16 0) 

3.1% 
5.6% 
0.6% 
0.0% 

1. 9% 
0.0% 
3. 1% 
0.0% 

0.0% 
u.6% 
0.6% 

0.0% 
2.5% 
0.6% 

0.6% 

2.5% 

0.0% 

0.0% 
0.0% 
1. 3% 
1.3% 
0.0% 
8.6% 
0.0% 

1 Even~:s reported by a~: least. l\ of pa1:ients treated with fluvoxamine are 
included. 

2 Mostly concentration difticulty. 
3 Bruxism. 
4 Herrunorhoids. 
5 Mostly colds, rhinitis, and URI. 
6 Mostly joint pain. 
7 Skin surgery 
8 Earache. 
9 ~costly blurred vision. 
10 Mostly d<>lay>2d "jaculat,on. 
ll Incidenc~ t".:to:es cot·t·~co;.ed tot.· c;endt.?-t·. 
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APPENDIX 8.5.1.2 

Treatment-Emergent ~dverse Experience Incidence in 
Pooled Short-Term Placebo-Controlled Clinical Trials in Depression1 

Body system 

Digestive 

Nervous System 

Body as a \'/hole 

.Skin 

Respiratory 

Preferred Term 

tL . .lUSe.-t 

Di.arr-l1eJ. 
Constipation 
Dyspepsia 
Anorexia 
Vomiting 
Flatule>ncc> 
Dysphagia 
Increase~ Appetite 

Somnolence 
Ir.somnia 
Dr·y Mouth 
Nervousness 
Dizziness 
Trerwr 
Anxiety 

2 
Thinking Abnormal 
Hypel~tonia 
Vasodilatation 
Paresthesia 
Agitation 
CNS Stimulation

3 Abnorma 1 Dream~; 

Libido Decn~ased 
Confusion 

Headache 
Asthenia 

• 4 
Infect1on 
Abdominal Pain 
Pain 
Back Pain 
Fla syndrome 
Chills 
Chest P3in 
Fever 

SweC~ting 
Rash 
Pruritis 

Rhinitis 
Dyspnea 
Ya1-1n 
l'llar·ynyitis 
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Fluvoxamine 
(n=732) 
42.2% 
11.2% 
9.4% 
9.0% 
6.0% 
5.2% 
4.0% 
l. 8% 
l. 0% 

20.8% 
18.3% 
14.6% 
11.2% 
10.8% 
4.6% 
4.0% 
3.7% 
2.6% 
2.3% 
1.8% 
1.6% 
1.5% 
1. 4% 
1.1% 
1.0% 

21.9% 
10.5% 
6.0% 
4.0% 
3.6% 
2.3% 
2.2% 
2.0% 
1. 9% 
1.4% 

6.8% 
2.0% 
2.0% 

2.6% 
1.6% 
1. 5% 
1 . 4% 

Placebo 
(n=618) 
16.0% 
6.3% 
7.1% 
4.4% 
2.3% 
l. 9% 
2.3% 
0.8% 
1. 8% 

8.1% 
8.3% 

12.3% 
4.7% 
5.8% 
1.0% 
2.1% 
2.3% 
0.8% 
1.0% 
2.8% 
0.6% 
0.5% 
1.9% 
0.2% 
1.6% 

18.9% 
4.4% 
5.5% 
2.6% 
4.0% 
3.4% 
1.1% 
1.8% 
2.9% 
1. 8% 

3.2% 
1. 9% 
3.1% 

3.7% 
1. 6% 
0.2% 
1.1% 
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APPENDIX 8.5.1.2 

Treatment-Emergent Adverse Experience Incidence in . 
1 Peeled Short-Term Placebo-Controlled Clin~cal Trials in Depress1on 

Dc::!y System 

ca::-diovascular 

M~.:sculoskeletal 

Urc:;Jenital 

Preferred Term 

' ,;::11Jlyc:: ia· 
~astc ~er\·ersion 
Tinnit~s 

Palo1tation 
' .. . b 

t.Jlg r a L".e 
Postur:;.l liypctension 

t-Iyalgia 

b l . l . 78 A norna EJacu at1on · 
Urinar~· Frequency 
Impoter.ce 
Anorqas::1ia (t:ales) a 
Dysmenc ::rhea-
Urinar~· Retention 

89 
~lenstrual 8 Disorder · 
Vag1n1t1s 

Fluvoxarnine Placebo 
(n:732l (n:618) 
::.9% 1.9% 
""\ ....,~ 
..... &..o 0 1. 6% 
1. 2% 0.8% 

2.9% 1.8% 
1 ')~ • ~ 0 0.3% 
1. 2% 1. 5% 

1.1% 1. 0% 

4.5% 0.8% 
2.2% 1.9% 
1. 9% O.B% 
~-. 9% 0.0% 
1.7% 1.6% 
1.2% 0. ~·% 
1.1% 0.5% 
1.1% 1,9!1; 

l Events reported by at l~ast l\ of patients treated w1th fluvoxamine are 
included. 

2 Mostly spacey, dtfficult) concentratir1g, and feeling drugged. 
3 Hostly nightmares, bad d~eams. and increased dream.ng. 
4 H=stly colds. rh~:1it1s, ar1d URI. 
5 Mcstly blurred vision. 
6 M2stly migraine headach~s. 
7 Hostly delayed eJaculat:~n and ejaculatory failure. 
8 I~cide~ce rates correctej tor g~nder. 
9 Mostly delayed menses. 

Page 1.78 NDA 20,243 

OCD fluvoxamine Page 265 of 708



-

APPENDIX 8. ~. l 3 - ADAPT,;TIUN TO COMMON, DRUG- ).{ELATED ADVERSE EXPERIENCES ---
: 

( '1, ) ,., 
" I Inc i cien.__·c ·' 

\".'t_• L' k I l 
\)t}l-" k ' h't -,~·-, :..-. l h'f?t:k Week 5 Week 6 ' ' " - .. - - - . .. -. .. -

1\bnol·mal 1 lUO~ lUO-. llllh lOll~ 100% . 
EjcJ.culation 

-

Anot-ex i.a 3 () 6/'t. j ~-t c~ I I~ ll~ 6% __ - -
:"-1.norgasmia l I lllU'l. 100'1. lOUt llJU% 100% 
(males) 

Asth...:nia so 7-:''t )Ll% lG';. 28'1. 20% 

Dry Mouth (,/ 7h 541. 48'1. t,() .. 37% 

" Dyspepsia J'.l (, :' .. 2l't. lHt 13% 5% 

Insomnia "' 62~ 39<t. )0'!. 23% 20% '., 
Libid. l ll'l. 0% U% U'l. 0\ 
Decreased 

Nausea 53'!. 27't 18'!. l I% 71. 4% 

Nervousness SG !, 5% 2h Ul'l. 9% 7% 

Rhinitis 8 7 'n bh 63% 63% 50% 

Somnolence 9:' 7U'I. 43'1. 36% 30% 23\ 

Sweating l<J 71•% 53'!. l._ 1~ 2L'I. 21\ 

Ta~te ll 73% }(>~ I 36'1. 27'1. 18% 
Perversion 

Thinking 21 86% 3h 29~ 24% 14% 
Abnormal 

Tremor 19 53% 3 7% 2 l .• 2h 2h 

Ur ina.L·y s 4\h (h (}'j, 0~ 0\ 
Frequency 

Vomi.t i.ng l 3 3l't !)'!, 0'1. 0'!. 0'!. 

* The rate denomi.nator equals N, the numb•.n· of patients with the aclverse 
event at Week l. 
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APPEKDIX 8.~.2 L.l 
Median Change tro:n Bast: line to LJSt visit in Serum Co~.::mistry Values in 

l)lacebo-Co:1trolled Studies: OCD Study Pool 

I f'LU'.'OXA!.A, L:;s PLACEBO 
Se.t:L;m CLem:.._str.·'.· 

I Val·iaDles -._..., .... - 1 Media:l Total M<edian _,....._a .... 

?j.t.~~:-:.r.s Change Pat:ients Change 
- -

Albumin (g/dl) 14 ~~ --0. 10 141 -0.10 

Alk. P'tase (U/L) 141;. + 7. oo tid 0.00 

BUtJ (mg/dl \ I ~. ·, () -00 ]!; I -1.00 --
Calcium (mg/dl) l ;, !..._ -0. 10 lLo I 0.00 

Chloride (mSq/L) l ~~ ~~ -l _()\) ]Ill 0.00 

Cholesterol (mg/dl) l 1--tl;. -8.00 1 {, 7 -10.00 

Creat.inine (mg/dl) l !-t .' .. 0.00 14 7 O.CO 

Globulin (g/dl) 14!~ 0.00 l I, I 0.00 

Glucos.-, (mg/dl) 14ft -3.00 1 {, 7 0.00 I 
LDH (U/L) 11.4 +10.)0 ]!, 7 -2.00 

I Phosphorus lmg/d1) 144 -0.20 141 0.00 

Potassium (mEg/L) 1 /. t. -0. lll 141 0.00 

SGOT (U/L) l !1 /~ +2.UU jl, 7 0.00 

SGPT (U/L· l !~!.., -• ') . U<J l I, I 0.00 
-

Sc.dium (m,;q/L) l ,'. !~ 0.00 li• I U.OU I .. 
T. BLit·ubin (mg/dl) l/,1, 0.00 1~/ U.OU II 
Ur-ic Acid \mg/dl) l !,.!, •0.0) ]I, 7 0.~\~1 - -
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Alji'Et~D IX 8 ).: t.2 
~edian Change from Uase~ine to Last Vis it in St! ru1:1 Chemistry Values in Placebo-

C<'nlrolled Stul!it.:::>: Depres~- iou Study Pool - .. 

~ <W'O"""' PLACEBO OTHER ACTIVE 
.:3 >-' • ...-:11 Chemistry 

I ·:at· i.c.b les Tot.al ~ediar; Tot.al Ho2di.an Total Kedi.an 
Patients c:1anlJe Putients Change Patient.s Change 

~ 

I A:=c;mc:o (g/dl) ))() o.no l} 1 I -0.10 2Y 1 0.00 

I A:~ ?'LiSt! (U/L) !Sb tl.UO () 7 9 I -2.00 419 +4.00 p--'dl} })) tJ.OD bll 0.00 1,16 0 00 
- ----

c.~--·'-'"' (mq/dl) 31.9 -tl . l 0 j)~ -0.10 ~Y2 -(j. 10 
.. -

c:--.: 01.·:. J,~ ( 1n!-:q/L) l.', 9 ll.UO 351 0 00 291 -1. ()0 

c:--.::J.~s:erol (mg/dl) :J)() -'!.00 3}1 -4.00 291 -2.00 

C:-ea:...i:;inl2 (mq/dl) 7)1 0 . Utl ,,n 0.00 /~6 0.00 

c:.:buli.n (g/dl) 3Ul -0 lO 3)0 -0. lU 289 0.00 

c:·....:cose (mg/dl) 3 /.l) ' l . 00 352 +l 00 292 -1.00 

t::-: (t:IL) 752 tit .00 blb -1.00 '• 74 0.00 

P:-.:JspJ'.orus (mg/dl) 'J/,9 -0. 10 352 0.00 292 10.10 

?c-:.assium (mEq/L) 349 0 .CO 3 j 1 0.00 >91 0.00 

SCOT (U/L) 7':>6 ll. l)l) {J 7 ti 0.00 t,]& +1.00 

SG?T IU/L) 736 +1. 00 66) 0.00 45) +2.00 

5.:-:.ii.um (mJ.:q/L) 11;9 0.00 }'}! 0.00 291 -1.00 
- -

- Bil.1rul>in (mg/dl) ! '} 7 d. O•J l>76 0.00 '• 76 0.00 . --
jG:·:.c_M.cld (mg/dl) 7'>5 tO.ltJ b 7(.~ 0.00 419 -u. 10 

l'ag~ 181 
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Al'PENDlX 8.5.2.1.2·! - 90th n:~.CE:\TJ u:s FOI\ Cl!M>CES Fi\O!i BASEL1Nt: IN ~;GOT & 
SG!'T: STRATA I oc::; !'001. A.o...;o STKA'fA I DHKESSlON POOL * 

f 
-

F l.t '\1t · ;-:,\:.1 L !'-: E !'L\CEBO 

l Livet· Strata 1 Timt .. 'l't>int. 

l 
. ----

J ·-
En~ymc St.udy l'oo 1 ( Wp,,•k ~) N YU% J.e,·c1 N 90% L~vt•l 

(U/1.) (U/L) 
- - ----· -- . ---- -

SGUT UCD 1 i; lOb +16 121! t5 
--

SCUT Dl.~prL'ssioH ' :. ') {. t9 :.~& +lll . 

Sl:UT Dcpre!isiou I, l I H I } [ 11!9 +9 

SGUT Dcpl'eoisd ,, ld l +ll 440 +lU 

l 
r 

SC:I'T (Jl;ll ltl InL I '3 7 lJP t8 
I 

Sl;I'T Dcpre~sioH 
., 

I, /0 +12 t,t. ~ +12 . 
SGPT Deprcssiou 4 1 1 IU tlS 181 t 1& 

-- -
SGI'T Dcprt.!SSion b t • . ~ 6 +21 1.36 +12 

-

* The value which t.~qu~1ls or e~c~._•,·ds thl· ,·hdllLt._~ trom Lascliuc tor ~0% vf t.hc 
patients for each cn;:yntt.~ .tt ~..·;~,·h t illit'PI'illt. 

NDA ~0, 2 4 J 

I 
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r --
A:- l'f.:.~U IX. 8.~-2.1.3 

Proport. i~..'Ils ol ratieiltS Havi'lg Potentially Clinically 

I Sign it icao\t. lll<>od Cl1·~·::1 is t r.y \'alUt.:S in ~laCMbo-Controllcd 
Stu,!ies: OCD StuCy !'nul 

l f- I.:_".'(;.\.-\ .. '·: l.'~E l'LACUIU I 
iHoo<l Ch'-·ao i.:..; try 

t-"T l \'ari;iblt·s () t d. Abrur;n.:! 1 Tot<d Abnonnal 
i 1 aticnts " 't Patieuts " 't 

- - -
Albumin- Lo..- l lt '~ 0 0% lid \) O't 
~-

Alk. P'tast.•-HiE,h 1' . 
L ·• •• 

l) O't. 14 7 () 0% 

BUN-High 1 '· t. 1 <1% 14 7 \) 0% 

Cl.llcium-l..ow 1 : •• ·• () 0% 14 7 1 <l't 

Ca1cium-lligh u . .:~ 0 0% 147 0 0% 

Chlorid.:-Lo.; t '· •.• 0 0% 14 7 () 0% 
"-1--

Ch 1 o d J,. -li i gla ll. /, () O't 14 7 0 0% 

Chohstd·o1-lli;;h l /~, t. I) U% 11· 7 0 0% 

Cr t:a l ill i lW -IIi t;h 1 '· •• 0 0% 11, 7 1 <l% 
' 

Globulilt-Lu..- l {._l, () 0;, ltt 7 0 0% --
Gtucose-llif,h 1 /~, t., t, 3% l!. 1 l <l% 

- - -----
Glu~ose-l.ow 1M· u 0% lq I ' 0 0% -+ _____ .. 
LD!i-liigh [1,1. () u. 141 0 0% -
Phosphorus- Lo\o.' l t, '• u 0% 11, 7 () 0% 

PotassiLun- Low u.r .. () O't )I, I 0 ()~ 

Potassium·· I! i ~',h 1 t, .... l <l~ [1, 1 1 <1% ---- -

SG0T -lll f.h 1 / •. ·• u 0~ [I, 1 0 0\ 

sc:I'T- ilL r.h l lo to l <h 14 I 0 0% 
-

Sodium~ Low- lltl• () O'i 141 0 O'i 

Sodicun-High 1 '• •.• ll 0% 141 0 0\ 

Tot:~1 Bi1irubiu-llit;h !<')It 0 0% lt.l 1 <1\ 

Uri~ Ac i d ·!! i g,h i t.,l., 0 o. 11, 7 (l 0% 
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I APPENDIX 8.5.2.1.4 I 

I Proportions of Patients Having l'uLcnt ially Clinically Significant: Blo<'d Chemistry 
Valut!s in I'l acl~.._::: ::>"'lntrolled Studies: Depression Study Pool 

i 
--------,--

~":..V\'OX:\XlN£ PLACEUO OTHER ACTIVE 
i Ulood Ch~mistcy 

Tc::,l ~ ;,t;r:onnal I Va.r iaDl(;s Total l\br~orma 1 Total Abnormal 
Pdtients # % Patients ,; \ Fat:..2:lt.S ;; 't. 

. -

Albumin-Low 'l.:: 11 
..;...-'J 0 () 35'J 0 0'1. :>9:> 0 0\ 

Alk. P • tase-~iigh --' I <lt 4tl7 0 0'1. 487 0 0\ . 
r. Bt!~l--fllgh 

~ 

. l <1'!. t>96 
., <I 'I. 4~) 4 <h 

I 
Calciu.m--Lo-...· -~ .. '-' I < l'i. 355 I <!'I. 29; 1 <h 

Calcium-High 3:. s 0 0'1. 35'> 0 0'1. 29 .. 0 0\ --
Chloride-Low 3~9 1 <1'1. 35) () 0'1. .. , . 

0 0% .. } : 
. . .. 

Chloride-High 3 .• ~~ () U\ 355 0 0'1. 291 0 0% 

Choles tero 1-il 1gh :. -:_I) u 0'1. 355 0 0'1. 292 0 0\ 

Creatinint:-Bigh 7; 0 ' <1'1. 693 0 0'!. '•81 2 <1% 1 

Globulin-Low I 
l i. 8 0 0'1. 354 () 1)\ 291 0 0\ 

3 -~ '1 ' <h. 355 () 0\ 292 1 Glucos~-Low 1 <1% 

Glucose--High 349 II 3'1. 35'> I 2\ 292 7 2\ 

LDH-High 7)0 () o .. 6% 0 0\ 483 0 0\ 
-

I 
Phosphorus-Low 3!. ';l l ..::1'1. 35) 0 0'1. 292 0 0\ 

I 
I Potassium-Low v.q () 0'!. 3)5 ll 0\ 291 0 0\ 
I 

I Potassium-Hiqh ~ .'., ',1 0 0'1. J'lS 
., ..::u 291 0 0\ ' ' 

' --
I SGOT-Hig!l 7 '7 ... 0 ()'!. 6~5 ) <l\ 486 5 l\ . 
;I SGPT-Hlgh ' ' I lJ •. " .C:['!, u82 ') <1'!. '•65 14 3\ 

' 291 ' Sodium-Low ~ .'. \1 ll 0'1. 35'> l) 0\ 0 0\ ! 

Sodium-!ilgh J :.1) 0 0'1. -.~:;; 1., 
.) .J ... l) 0\ 29! 0 0\ --

Total Oi l1t·ubin-Hig!l 173 

I~ 
.c:h 6')7 0 ll\ 1,85 0 0\ 

Uric Acid-High __j_ 7 -, •) l\ 697 b .C:1\ 1,8 7 4 <h '-

1:-;!JA 20.Z4J 
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APPENDIX 8.5.2.2.1 
Median Change r ro:n 5ciscline to Last: Visit in Hematology Values in 

l:lac~bu-C_:~tr~>llcd St•JCiies: OCD - .,J y Pool 

! FLUVOXAH! !~E PLACEBO 
Hemi tolon·.: I Vari..abl~s ':'otal Mt?dian Total Median 

?atient.s Cha.ngt;~ Patlents Change 

Hemogloblll (g/dl) --r li•U -0. :o lL•4 -0. 10 

Hematocrit ( t) I 1 '•0 0. 01> 1 IJ, -0.45 
I 

RBC (x lO"/mm 1
) UY 

----
0.00 14!, 0.00 

--
MCV ( fl) 

I 
ll•O 0.00 ]1,4 0.00 

... ---
_\ MCH (pg) l 39 -0. 10 

' 
144 -0. 10 

~H<.'llC ( 't) ~ 
:39 ll.OQ 144 0 00 

.•. 

l<BC (x lll 3jn411 3 ) u.u o. o~,.; I 11·4 -0.10 

I Neutrophils I 'i. ) + 143 -1.00 14 1 -1.00 
I 

Lymphocytes ( l. ) ]:d +1.00 ]1, 7 +1.00 --
Monocytes ( .. \ lid O.JO l'• 7 0.00 

Eosi.nophils ('t) l43 0.00 l 1, 7 0.00 
-

BasOf)hi.ls ('t\ lid 0.00 14 7 0.1!0 

Platelets (x l 0 3 'nun3 J l 38 -S.OO 142 -1. '>0 J I ' 
-

Page 18 ~' 
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AFPECiDIX 8.5.2.2.2 

Median Chang.e lrom Baseline to Last vis it iol Hematology Values i!'l Placebo-
Conlrvlled Stt:dies: Depression Study Pool 

F I U\'OXl\~~: t~ E !'L,\CEIJO OTHER ACTIVE 

L Hematolog~· r--
Val·iaules Tctal ~·~edian Total Median Total Median 

Pa.Li.ents Chang~ Patients Change Patients Change 
II - -

I 
I I 

Hemoglobin !g,/d:) 7 ~~ 7 -0. 1 c I 6{> 7 -0.:'0 473 -0.10 -
I 

-
Hematocrit (~) /4 7 -i.J. -0.80 472 0.00 

-
RIJC (>- 1 U0 

/ :l'..:ll ) 3 .'. li I --IJ J -u. ·;s 290 +0.02 
--
1-'.CV (f l) 3.::09 0-' I ' . 00 288 0.00 
-· r--

MCH ( pg) 349 0.00 0 . Ct 289 0.00 

MCiiC ( ... ) J4c1 0.00 )_J 0.00 280 0.00 

WBC (x ) J 1\J /r:-Jn ) ll. 7 -0. 10 666 J. 20 473 -0.30 

Neutrophils (%) / /, /_. +0_ GO i 660 0.00 463 0.00 

Lymphocytes ( .. ) 35U -l. 00 1 3)4 +I .00 ~90 0.00 

Konocytes (%) 'l51 0.00 354 O.llO 290 0.00 - --
Eosinophils ( .. ) l L, 3 0.00 6)9 0.00 460 0.00 

Basophils ( .. ) ~so 0 00 352 0.00 290 0.00 . 
Platelets (X lOJ /nun') 686 -6.UO 620 -4.00 410 0.00 

I -

Page l8o tWA 20, 24.l 

J 
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I 
Al'l'E~;IJIX 8.).:2.:2.3 

Proportions oi Pat ienr:s Havi"t; l:'otenti.a~ly Clinically 
Signiiicant He::Jatolut:,y Value~ in Placebo-Controlled 

Studit~: OCD Study Pool ----
! . LLVOX1\>t l ~~E. i'LACEBO 

lil'!ll:l tu 1 oc.y 
V.:-1riabl.es T • 1 • 0 l_ • ~ • :\b::orm~,l To L<i l j Abuonnal 

l\.ilit'!"!LS .. ~ p .:l t: i (_•IJ t_ s " % 
-

"k lielltOf,luLin- Loh' l4U O• ll• G 0 0% 

!h.~lli.::J. toe t-it- Lo•,.; 1.!-.U <l'. l4b l <l't I 

RI\C-Luw I 139 I) 'h 146 0 0% .. 
:·:CV- Lo~,o: l!1U () Oo l!•G 0 0% 

HCV- H Lf,h )I,\) 0 0% l4G I) 0% 

~1CH- LO\o.' l3'' l <)\; 11•6 () 0% 

:·tl:i!c- Lu ... · l 5 ~~ u 0\; ll. b 0 0% 

1•~· BC- Luv.: l!.O 
., 

h l4G lj 0% 

1-.'BC -I! iglt u.o 0 0% 146 l <1% 
-· . 

:-;.,utrophils- Low 14 3 ll 0% 11. 1 0 0% 

Lymphocytes- High 143 0 0% )I, 7 0 0% 

Honocy t e s -l! i gh 143 0 0% 11. 7 0 0% 

Eusinophils-!ligh 143 u 0% 14 7 0 0% 

!lCisophi ls-Hig,h lid 0 0% lid 0 0% 

l'lalv),,t Ct-I.ow 1 3o () 0% 11-t ;. 0 ll% 

Pl.Jtelet Ct-!lii',h 1 lo u 0% 11·4 0 ll% 
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Al'l'i:::\DlX 8.}.;'.2.4 

Proportions of ratients Having Potentially C lin ica lly Significa lt Hematology 
VC~lues in P lac t! Lo- Co11 t rvllt.! d St.uJics: Depx.·ession Study -~ool 

FLU\.'OX,;~-~ I r: E PLACEUO I OTHER ACTIVE 
H"matology 
Variables Total l\L:lo!.·r~la l Total AbnonnA.l Total Abno;:-mal j 

Patit.:nts II ~ j Patie,..ts tl 'j, Patients # % 

<ll 

-. 
Hemoglobin-Low 771 1 GS7 0 0% 485 () 0% 

Hematocrit-Low 771 l oH7 (, <l~ 485 !, <l'l. <h 

RBC-Low .i )0 ll lh J ~) 5 () ()'!, 2<J~ () 0'!. 
--

MCV-Low JSU 0 U'l. 3'l'J 0 lh 292 0 O'i. 
--

MCV-High 350 u 0'1. 355 0 ih 292 0 0% 

MCH-Low 350 () lh 3 ~i, 0 U'i 292 0 O't 

l MCiiC-Low 350 0 0% 3)4 0 0% 292 0 0% 

WBC-Low 771 I <1'1. GSG 2 <l% 4 St, 7 1% 

1-IBC-High 771 () ()'I, 680 i <1'1. 484 3 <1% 
·--

Neutrophils-Lo"' 710 () 0'1. 6 81• lJ lh 480 1 <h 

Lymphocytes-High l 'l I () 0'1. '} )(J 1 <h 292 () 0% 

Monocytes-High 3)] 0 0'1. 3)6 () 0'1, 2Y2 1 <h 

Eosinophils-High it> lJ 1 <]'1. u~n I O::l'i, 477 ].4- <h 

Basophils-High 350 I) l)'j, 355 () ll% 292 0 0% 
··-

Platelet Ct-Low 731 0 0'!. 652 I .::1% 431• 0 0% 

Platelet Ct-High 731 0 0'1. 652 0 0% 434 l <h 
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Al'I'E~lliX 8.5.2.3.1 
Median Change trom Baseline to Last Visit in Urinalysis Values in 

Plar•bo-Controlled Studies: CCD Study Pool 

F LU\'0:\i\}1 IN E PLi\CC:lJO 
C:-inalysis 

VariaDl12s ~::_,tal !1t?dian Total Median 
(:)ir.~sr.ickJ P.::.:.it.?r:ts Change Pat.ient.s change 

pH 139 0.00 11·2 0.00 

Protein lJ'J I o.ou l4c 0.00 

Ketones 

I 
d8 I U.OO 11·2 0.00 

Glucane l YJ 0.00 11 •) 0.00 '·-
+·tJload l3<J O.OIJ l t. 2 0.00 H 

APPEt;DIX G.'l.2.3.2 
:teJian Change tro:n B{ist~l ine to Last Visit in Urinalysis Valu"s in Placebo-

Controlled Studies: Depression Study Pool .. ----
I FLUVOXAMIN!:: l'LACC:BO OTHER ACTIVE 

Urinal)-'Sis 
VJxi..Cibl~s Tot.al Med1an ·:'ota 1 Media:t ':'otal lied ian 
(Dipsti.c'<) Patients Char<ge Patients Change Patients Change 

pH 31, I \) .00 }46 0.00 2YO 0.00 

Protein ?"_~!~ 0 00 6)5 O.OU 4 61, 0.00 
-

Ke.:ones Vol lJ.lJO j t~ 1 0.00 :2lJO 0.00 -
Glucose 73) 

I 
U.lllJ i>'>:i O.lJO 46) 0.00 

+Blood 3l~-? 0.00 ·31, I O.lJO 290 0.00 I I 
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TA~Lt: 8.).2.3.~\ 

Proput·t ions oi Patituts Having Po teL,..._ ia lly Clinically 
Signiiic~n~ Urin.J.~v!:is \'iilucs in Placobu-Corttrolled 

Studies: OCD Study J'ool 
-

r:LU\.OXi\>1 It~~ I)Li\CSBO 

U!:inaly~is :·otal Abnormal To1:al ALl normal 
\'at"i.allles 

I 
Pat. i..-c:lt.S # '!. Patients # 'j, I 

pH-Low lid 0 0% lid () 0% 

::;!l-H ~gh lid u 0'1, ]I, l ll 0% 

Protein l J9 l <l't ll~ ;: l <l'i 

Ketonl::! lid u (l'f, lid :I 0% 

Gluco~oe 139 1 <h 142 0 0% 

t:.Jloo-::' I ]!d u 0% 14l 0 0'1. 
-

'fAilLE 8.5.2.3.4 
Proportions of Patients Having Potentially Clinically Significant Urinalysis 

Values in Placebo-Controlled Studies: Depression Study Pool 

FLUVOXF,Mltli:: PLACEllO OTHER ACTIVE 

Urinalysis Tutdl M.bnormal Totu.l Abnorm.a.l Total Abnormal 
Variables Pac.ients If .. Patients # 't Fatients # % 

p!l-Lmo~ J !, c; ' <lt. ))~ l <l't 291 0 0% • 

p!l-lllgh 3 / .. t: l <['I, 3' ., 0 Gt. 291 0 ()% '· . ·-1--· 

Protein ) )!, ' . <h (.,)~ !· <h 4(,4 2 <h 

Ketone )!o8 l <l"i> lY' 0 ~~'+:, 291 0 0% 
. 

Glucose 7lS 5 <h b)S 5 <l\ 46) 1 <l't. 

rBlood }/_.8 1 <il. 35c 3 <l% 2ql 2 <h 
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APPE~DIX 8. ~. 3 .1 
Median Change from Baseline to Last Visit in Vital Sign 

M:easurement.s in Placebo-Controlled Studies: oco Study Pool 

F:.. :JVOXA:-1 It; E: PLACEBO 
Vital Sign -· 
Variable Total. Median Total Median 

Pat~ier:t.s Cb.ange Patients Change 

systolic BP (m.r.Hg) 154 0.00 159 0.00 
Sitting 

Diastolic BP (mmHg) 1'A 0.00 l'>B 0.00 
Sitting 

Pulse (C>pm) Sitting 15-' 0.00 1'1() o.uo 

I 'Te~pi=:.rGture c·"'r-·) I 151 0 00 1:08 0.00 

I' Weight (lu l I l 'j I, 0.00 1'J9 0.00 
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APPENDIX 8.~.3.2 
Median Ci1ange from Baseline to Last Visit in Vit:al Sign Measurement:s in Placebo

Controlled Studies: ~epression Study Pool 
11-----------,.--·· 

Vital Sign 
Varial>lt= 

I Systolic BP (mmilg) 
Supine 

FLU\'OXA!-!1 NE 

Total 
Patients 

596 

~-ted ian 
change 

0.00 

n_s_y_'_t_o_l_;i;...c_B_I_' _<_mz_-_"l_l_g_\ --+--2-6-8--~- 0. OU 
•r Sitting 

Systolic BP (mmllg) 5'11 U.IJ') 

PL.'\CEEJO 

Tot:al 
Pat.ients 

487 

264 

485 

Hedian 
Change 

0.00 

0.00 

0.00 

OTHER ACTIVE 

Total 
Patients 

330 

202 

327 

Median 
Change 

0.00 

0.00 

-2.00 
Standin·J 
lt-------~---------~----+--------~-----+--------+------+------~1 

Diastolic BP (nul•llg) 
S1.:pine 

Diastolic BP (mznHg) 
Sitting 

5% 0.00 481 

0.00 264 

0.00 

0.00 330 +1. 50 

0.00 202 0.00 

0.00 327 0.00 Diastolic BP (nunHg) 
Standing 

lt---------~----------~~-------~--------~--------~------~~-----+-----------
Pulse (bpm) Supine 1,54 0.00 3-~ll 0. OU ---f--2_5_4_~ __ +_5_. 5_0_--ll 

Pulc;e (bprr,) Si.t.t.ing 

Pulse (bpm) Standing 

Temper:ature (°F) 

Weight (lb) 

409 

806 

H61 

0.00 411 O.UO 278 +8.00 

0.00 316 0.00 251) +6.00 

0. Ol) 601 0.00 480 0.00 
--~--------4-------+---------~1 

-0. 'JO 751 0.00 529 -0.99 
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APPE:\DIX 8.~. 3.3 
PROPORTIONS OF PATIENTS HAVING POTENTIALLY 

CLINICALLY SIGNIFICANT CHA~;CES IN \TfAL SIGN VARIABLES IN PLACEBO-
CONTROLLED STUDIES: OCD STUDY POOL 

-
:,LU'.:o:u'~:·1 r u::: I PLACEBO 

Vital Signs i 
Variables To:al j Abnot·cna J To teal Abnormal 

Patients # % Patients I ' 
Systolic BP (mm!lg) Sitt~ng- 15-. 3 2!1. 1'>9 ., 3!1. 
Low· 

Systolic BP (nu11Hg) Sitting- l )!+ I) 0% 159 0 0'1. 
High 

Diastolic BP (nunflg '! 154 ) :h 159 3 2% 
Sitting- Low 

-
Diastolic BP (mmHg) l s !~ () 0% !59 0 0\ 
Sitting- High 

Pulse (bpm) Sitting- La ...... · l s '• 0 0% 159 0 0% 

Pulse (bpm) Sitting- High 154 ' <1'1. 159 0 0% • 

Temperature (OF)- Low 152 0 0% 159 0 0% 
-

Temperature (oF)- High 152 0 O'l. 159 0 0% 

Weight Increased 154 G 4\ 

I 
159 14 3'l. 

Jl I Weight Decreased 1'>4 4 3'l. 159 3% J 4 
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APPeNDIX 8.5.3.4 

J PROPORTIONS OF PATIENTS P~VING POTENTIALLY 
CLH'1CALLY SIGNIFICANT CHANGES IN VITAL SIGN VARIABLES 

L IN PLACEBO-CONTROLLED STUDIES: DEPRESSION STUDY POOL 
-

FLUVOXAMINE PLACEBO OHlER ACTIVE I"'"'",, .. Variables Total Abnormal Total Abnormal Total Abnormal 

I 1 Pat ient.s I % Patients I % Patients # l 

Systolic BP (mmHg) Supir.e- 601 1 I 21 (, 'J 2 ]I, 3t 3 34 1 j 4~ 

\Low 

Systolic BP (rr~Hg) Supir.e- 601 1 ~- j ·.,__ 492 2 <lt .• ') I ' <1't •J4 " 
High 

r-
Systolic BP (mmHg) sitt1ng- 270 e Jt ;cs y Jv 20) l h 
Low --1-
~ic '' (mm"o) ,,,,,,,. 270 1 <"h 268 1 <' l ~ )()~ 0 (h 

' i ! 
-·-- .I ... 

lir "o 1mmHg) E.OO 20 3l ~~1 Li 3% 334 3/ lOl 
. t:nndinu· .r-:-w 

,, - ·----· 
'I . -: .c p•· ', ::c-nH g ) GOO 2 <"h 491 l <h. 314 l <ll I • !:> J' . 

Standing- High 

Diastolic BP {mmHg) Supine- GOl ]4 2• 492 7 h, 334 2 <l't 
Low 

Diastolic BP (mmHg) Supine- 601 0 <h 492 6 l% 334 8 2% J 

High i i 

Diastolic BP (mmHg) I 270 3 h 2(8 3 1\ 205 3 2\ 
S~tting- Low 

Diastolic BP {mmHg) 270 2 <h. 268 i i <h 205 3 2% 
Sitting- High 
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APPENDIX 8.5.3.4 
PROPORTIONS OF PATIENTS HAVING POTENTIALLY 

CLINICALLY SIGNIFICANT CHANGES IN VITAL SIGN VARIA!lLES 

n; PLACEBO-CONTROLLED STUDIES: DEPFESSION STUDY POOL 

FLU'IOXhMINE PLACEBO 
Vital Sign"3 

Variable£ Total Abr,orma 1 Total Abr:.'Jrr:-.a l 

:1 

I 
I 
] OTHER ;..c;!VE 

Total 1~2:-.orf':'.a l 

Patients # t Pat 1cr.ts /! ~ Put. iPr.t.~· ' l 

II 

Die> oli~ BP ( m:"Hg l coo I 1 3 I., :. ~.j l ,. 
) 11 .::. ")it 1 " J·, 

St, 1ng- Low 

Diastolic BP (m~Hg) ([!() G i" 

' ' ' 
fj {_/ 1 h ~ 'J I . ' ., 1 ·; 

Standing- High 

Pulse (bpm) !:;upine- Low '· )(; 3 <h 3'· ') ' ·~h /'.JB tl U't 

Pulse (bpm) Supine- rllgh 4)6 2 <l';. 34) ,, 01 2 ~8 131 v 

Pul~e (bpm) Sitting- Low i. l !, 7 .·]·; /1 l _, :' ·h /S l \) (h I 
Pulse (bpm) Sitting- Higl": t .. }4 2 <ll Lo ~ 5 3 <h 2Rl 3'f. 

~~l~e ----
( bpr.1) Standir.g- Low I, 'J4 0 01 y, j 0 ()~ 2)8 (_! O't 

Pulse (bpm) Standing- High 454 12 3~ .J' .• 
""" 'J 3't 2)~ ) J 1 3 t 

Temperature (°F)- Lew 817 0 Ol 7Gt• 0 Dl 492 0 Ot 

Temperature (°F)- High 817 1 <h 704 IJ 0~ 49/ I ' - l 
: 

Weight IncreasP.d H6 n 1'!. 7)6 6 <h S31 i1 2% 

Weight Decreased 866 7 <h 756 4 <h I 531 7 1% 
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APPENDIX 8.5.3.5 - RATES (%) OF DROPOUT ASSOCIATED WITH SPECIFIC VITAL SIGN ABNORMALITIES: 
COMBINED STRATA 1/STRATA II POPULATION 

FLUVOXhP.INE (N-2737) PLACEBO (N-1055) hCTIVE-CONTROL (N-979) 

Fever 0.2~ 0% 0.2\ 

Hypertension 0.2% O'i 

I 
0.2% I 

Tachycardia 0. 3~ 0% 0. 7t =JI ,I 
Br3dycardia <'0. h 0% Ot 

I Weight Gain 0.2~ Ol 0.3'i 

l 1 

Weight :.o~ s \) . 1'1. .-- (! . 1 ., U·t. 
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APPENDIX 8. S. 4.1 - STRATA I OCD STUDIES: CLINICALLY S!GNIFICA!>T, TREATP.F.:;T- ij 
EMERGE~:T ECG n:mn:cs AMONG PATIENTS WITH DE" SRIORATED ECG 'S * j 

'I 

ECG Characteristic FI.UVOXf,~ I UE rr.M:rno I 
(JB pati<'r.ts) (20 palirr.l") 

(! Let.crioraled t· 
# D<'t.PrlOJ'iltP:._J 

ECG's ECG's 

Heart. Rate Total • ) J 

Increased l !, 

Dccrca~pd ' J 

Fhythr.1 Total 2 1 

I Sinus T,rrhyt.h;nia () 1 

PrematurP. A~rial 1 0 
Contractions 

Paired PVC's 1 () 

Conduction Total 0 i 

First Degree /,V Block 0 1 

Axis Total 2 1 I 
' Vertical QRS AY.is 1 () 

Right Axis Deviation 0 1 

Counterclockwi~e Potation J 0 

P Wave Morphology Total 3 I 0 

Non-Specific P Wave Char.ge 3 
! 

() I -
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·- ---
APP~NDIX 8.5.4.1 - STRATA I OCD STUDIES: CLINICALLY SIGNIFICA~T. TFEAT~Et:T · 

EMERGEt>T EGG FINDINGS AY.O:~G PATIENTS loiiTH DETERIORATED EGG'S * 
I 

ECG Characteristic FLUVOX~.l~ l iH. PLi,CE'BO 

l (28 pat.icnts) (20 Fatier.t.s) 

f Df_·~Gi- i c.r·:tt.e>d # De>L-:oriorat.f>d 

I ECG's I ECG's 

I ---11 
QRS Total 1 !1 8 I 

Right Bundle Brar.ch Bluck 1 {) 

I 
lntrdver.tic•>lar Conduction J 0 

l)el;.y 
-·-- - -

Left VentricuJar {) 2 
Hypertrophy 

Significant. Q Wave J 
_I 

J 
(>0.04 sec) 

R Wave A~plitude Incr~aeed 1 0 
--

R Wave A~pl1tude Decreased 3 ll 

Prolonged QT. I 3 l I 

I 
\ 

Poor R Wave Progression s 3 

Myocardial Ir.farction, Old l J 
Inferior 

ST-T Tctal 12 11 

Non-Specific ST-T Changes 6 6 

ST Segment Depression 2 3 li 
ST segment Elevation 1 1 ,I 

,I 
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~-APPE~D IX 8 . ~ . 4 i-· - STRATA I OCD STUDIES: CLINICALLY SIGNIFICANT, TREATMENT-
EMERGF.NT EGG FINDINGS AMCNG PATIENTS \liTH DETERIORATED ECG'S * 

ECG Characteristic FLUVOXAI·:ItlE PLI\CEI30 
I (28 patients) (20 patients) 

# Deteriorat<•d # Deter iorat.ed 
ECG's FCC's 

T wave Flat 1 2 

I T Wave In~ers~cn 2 l 

T Wave Peak~d 3 l 

Other 'o'~f l 0 
·-

Persistent Precordial S 1 0 
Waves 

* TreaLment group to~als are the number of patient£ per group with a dctet 1oratr~ r·cc. 
Thi~ table exclude~ one fluvoxamine pa~ie~lt with an unreadable ECG tr~-~~;. 
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APPENDIX 8. 5. ·•. 2 • STRATA I DEPRESS lOt: STUDIES: CLINICALLY s:;GNlF•:At-:T. TREAT! .. !Et:T- E}:!EPr.F!'~T Ere FINDH~-G~~ 

I AMONG PATIENTS WITH DETERIORATED EGG'S 'i< 

I I ECG ~haracteristic FLU'JOXAWtlE i'L',CEHO /,CT l '.'E-CO!:TROJ. 

(148 patients witl1 (J: 1 c pat..i~nts v.'ltb ( 1 i -~ ( ~ r-ttl.cnt_s \·Jith 

256 deteriorated 2?] deteriorated 3(.1 ~) dt~tC>r i-orat.cd I 

,_.,~ ...... 
_./ 

EGG's) EC~'s) 

CCC") 1'1 j # l 'l=# 'I ,f! 'I 

/ oe•..:.cr iorated Dctc·r i_orctt..ed Deter i.. o!-atrd / 
' ECG's . ' ECG's ECG's 

/ 

I He.,;;: Rat< I 
13 5. lt 9 t,_ h ?9 7. 3t I .1~- ~ 1\crear.ed 

i/ Decre<.S'>d J O.t.~ 1 () . 5 '1. () o . 01< 
.. - /_.-.:.___ 

/ Rhythm 
. 

Sinus Arrhythmia 1 0.4'i, 3 l.l\ .. 3 I a. 8'1. 

I Sinus Bradycardia l3 5. h 6 2. 7% 1 

I 
.0. 3~ 

Sinus Tachycardia ll 4.3~ J 9 8.6't 1,0 ro. 1't 
---- --
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~NDIX 8.5.4.2 - STRATA I DEPRESSION STUDIES: CLINICALLY SIGNIFICANT, TRf 'TMF:t!T- EHERGF.NT EGG FH~D INGS 
AMONG PATIENTS '1/IT!I DETERIORATF.D ECG 'S ,., 

ECG Characteristic FLUVOXl\MlllE PLACEBO l>CTI VE-COtJTRC L 
(148 patients with (1~)9) aticnt.s \.·:ilh (lAG ratientr witt1 

/56 deteriorated 7'11 deter iorc\t.e-d 3q5 det.criorat.cd ' . 
I ECG's) ECG' s) F:CG ' s) 
' 

# ~ # 

~ 
# _j Deteriorated r::et0riorat~d f:•..,tf'r i orat.cd 

ECG's ECG's FCC's 

! 

l 
I ,, 

Premature Atri.al 12 {+. 7~ ~,i I; . J 't 

\~ Contractions 
---

supLaventric~lar Tachycard~a 0 0.0~ 0 0. 0'!, J o. 37 1 

l u. 1 ~ 3 1 . /i 'i Wandering Atrial Pacemaker [! [l, (h I 
I 

f'odal Premature Complexes 0 fJ.O~ 1 0.51 0 o. o·;. I 
Nodal Tachycardia 4 1 . 6~ 3 J . '·'· I c 0.0'1 li 

I I 
Premature Ventricular :> l . 2% 9 4. l ., 7 l.B~ 

I Cuntraclions 

L Sick Sinus Syndrome 0 0.0~ 1 0 5% 0 0. (l'i I 
I ' 

Conduction I 
First Degree AV Block 4 1.6% ll 5.0~ l'• 3.E't 

.I 
1. 4% 1 Short PR Interval 10 3.9% 3 l 0.31 -

Wolff-Parkinson-White Syndrome 1 0. L:% 0 O.O't 0 O.O't 

Axis I 
I 

Horizontal QRS Axis 3 1.2% 2 0.9% 1 0.3'1, ll 
Vertic~l QRS Axis 

I 
1 0.4\ l 0.5% 2 I o. 5% I 
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APPENDIA 8.5.4.2 -STRATA r DEPRESSION STUDIES: CLINICALLY siGNIFicANT. TREATMENT-F:HEFc:nn u:c FINDINc:s I\ 
liMO KG I'!ITIENTS lliTl! DETERIORATED EGG'S * 

I EGG Characteristic l:wvomnoe PLACEBO ;,err vr-cor:rroL I' 
( 1 ld\ pat i-2ntG wit.b ( 1 :) 1) pal i Pn l ~-. w i ll 1 (l~',tJ f·dtlt'f~t:; Hitl1 

25G deteriorated ?11 deterior·atcd ')r1:) detoz·ioratrd 

ECG's) ECG's) ECG's) 
! 

# 1 # 'i I Dcte>J~ :or.etcd 
'I 

., 
I 

Ceteriorated DRteriorat.cd I 
ECG's ECG's i ECG' s 

I 
' I L__ I 

Left Axis Deviation [j 1 . 6~ 
~, 

1 . '· 'i, 
,. I . t!·t i J u 

• 
! 

Rigl1t Axis Deviation 0 () . ()'I 1 () 'l'i • I . ~ 'L ' .[ 

Clockwise Rotation I 6 (). 3~. 1.' 5. /4 '/, l·'l 3 . ·.·; 1 

Counterclockt~ise Rotati.o~ 7 ~ h. s :' ~ '\ 'I I, -''JI - ------- ~--~-.... --~--

P Wave Morphology 

Left Atrial Hypertrophy i 3 l. 2~ 3 1 . {..j '~, :) 1 3·; li 
Right Atrial HypPrtrophy l (J . I, '1. l () . ~J 'I, ... 1 . () .•. 1 

Non-Specific P Wave Change I 10 3.9~ 6 I . !'t H 2.0't I 
QRS I - --!I 

Right B~ndle Branch Block '· l . (," 7 0.9'1. ,, 1. 31 i 
' r--= Bundle Branch Block 0 0.0% 0 0.0'1. l 0.31. 
I 

I 
Left Anterior Hemiblcck 0 0.0% 0 0.0~ I, 1. 0'i. 

-
Left Posterior Hemiblock 0 0.0% 0 0.0% 1 0.3% 

Intraventicular Conduction 4 l. 6% 1 0.5% 27 6.8% 
Delay 

-
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DEPRESSION STUDIES: CLINICALLY SIGNIFICANT, TRE'TMENT-EMERr.E:;T ErG FINcH;r;sl1 

A~ONG PATIENTS W!?H DETERIORATED EGG'S * ~ 
APPENDIX 8.5.4.2 - STRATA I 

~CG Characteristic 

Left Ventricular 
Hypertrophy 

Right Ventricular Hypertrophy 

- I 

FLl'VOXAMINE PLACEBo ;,cn·:s-co!nRoL I 
(148 patients with (1?9 patients with (lPG patients w1th 
756 deteriorated 771 deteriorated 39', detenor3tNl j' 

ECG's) ECG's) ECG's) 
\---

1: 

Deteriorated 
ECG's 

) 
0 

') 
J 

't # 
Deteriorated 

ECG's 

l. 2 't 

l . 2 't ) 

~ 

l. 31 

0. 9'1 

" .

1 

Cet\'t- i ot-at.c>d 

ECG's 
• 

J 

·' 

1. 

II 
_JI 

l . 3 't II' 

--1 
0. ~>'{ 1\ 

Sign~fic.::.~ Q V:;;ve I 0 I O.O't I l I 0.)'1 j I I 0.1'1 ~.~~. 
I (>O.UL, se,-) I lr 

0. 3l J) R h'ave Amplitude Increased 0 O.Ot 

R ~:ave Amplitude Decreased 5 2.0'!. 

0 

1 ,, ,, 
O.O't 

'~ . )'{. 

') 
L 

!, l . 01. I) 
I II Prolonged QTc I 71 I 8.2'!. I ]') I P, (;1 I S!, I 13.71 II 

5,1,·1 f Poor R Wave Progression 

Myocardial Infarction, Old Ant. 

Myocardial Infarction, Old Inf. 

<:~ m 
~ .... ~ £. 

Non-Specific 57-T Changes 

ST segment Depression 

ST segment Elevation 

T Wave Flat 

Page 203 
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1 
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26 

ll 

1 

16 
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I E . 61 I 

I l. 2't ' . 
I O.O't I 

l0.2't 

4. 3~. 

0.4-. 

6 1o J> 

12 I l 7 !, . (, 1 
-

0 I 0. 0~. !, 

l I 0. 51 I 0 

I I I 9.S't I 41, 

1. 0~ 

~ 
ll.l't - --

l 0 4.5% l H '•. C% Jl 

l 0.5% 1 0.3'!. 
-

5 2.3% 17 '•. 3'l. 
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ll APPENDIX 8.5.4.2 -
\- AMONG PATIENTS \liTH DETERIOP..ATED E.CG'S * _) 

STRATA I DEPKESSIGN STUDIES: CLINICALLY SIGNIF;~:;NT, TREATMENT-EMEFGE!\T ECG FI~:nn:cs ll 
1 

ECG Characteristic I FLUVOXAMINE: PLT,CI-:!~0 ;,cTIVE-COT,TPOL l'jl 
(1~8 patiedts with (l/9 patients with (11:(, pati<"nts with .. 

25G deteriorat~d 771 deteriorated 39S dctorioratcd 
L_ ECG's) ECG's) ECG's) li ' ' I ' I I I # ., ; ~ t 1. , 

L Deteriorated CcLcr iorated I Det0r i DJ"<>LPd j' 
ECG' s ECG' s ECG' s j ; 

1

1-:--:ave Inversio•. 
1 

6 ).h ( ~2./r., 11 -

1 

) . 0'1, I --
j T \o1avc Peaked 1, J . G·c H I ·:,. (,·,, l 

li l·~yocardial Ischemia 2 0. 81. 

iJ . !''I 

0. S·t. G J.n /j 
() q .. 

' 
., \1 

<~ . • ., 'I 

: "=ll 
ll :J 

su be ndoca rd i a 1 I schPm 1 a -~----__:_·-----1------T---------~----0 0. O·t 0 

Myocardial Infarction, Acute A~t. 

Other 

Persistent Precordial S 
Waves 

~~ 

~ j__ 

1 

5 

0 () 01 0 

I 
t---\ --- I 
I 0. n, I 1 7 

,., 'rreatment g-:oup totals are the number of patients per group 1o1ith a deter ioriited ECG. Percentag.·s 
equal [(number of deteriorated ECG's with that finding)/(tot<tl nunber of deteriorated ECG's in that 
treatment group)) Y lOOt. 
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- = L_ APPENDIX 8.5.8.1 - FLUVOXAMltiE OVERDOSE DEATHS 

I .Subject Age Sex Fluvoxamine ! Associated Drugs I Cornl'1ents I Taken (mg) 
' 

:;o F 2500-5000 Clozapine 90 fluvoxamir.e tablets not 

I Etilefrine(250-500mg) di._sintegrated i r. stor.:ach. 
Pro~ethazine(750-?SOOmg) Death rr.ay have been due to ottcer 
Proprar.olol(2-4g) drugs~ I 
L-tr"tophan 

35 F Unknowr. Astemizcle Plas:7.a f luvo>:ami_r:c level = 
Prcct1lorperazine 0.18 rogfjOO rc.i. 

otr.e>· dr<JOS ~· 'r.c;..ve t·ecr: ta'KC'r:. 

I 27 M Unknown Aceprorr:etazine I ::,~~,, ,,,0, ,,,, c·· !>l. t ~; o 1 cg i c G 1 
Brc::'.azepam 
Clorazepate 
~eorobarr:at.e 

0 

il 40 M 6100 Clonazepam(SG~g) Pla!:>r:'.a fluvoxa;-;l.i. r~e lo•:r·:-= 
Diclafenac(2575~g) 1.5 "'9 / lODml. 
Flurazepam(E40rrg) Died 30 r.rs. after 0.!:. 
Paraceta!llol 1-.cetaf:linopher. levels suggested 
Pizctifene(28g) severe intoxicatior:. 
Prirridor.e(5250mg) 
Prc~ethazine(63DO~al 

71 F 2600 ThioridazinF? IJo t.oxicological or pat.lwlogic;;l 
data. 

,I II 
33 F Unknown Chlorp~enirarnine Fluvoxamine not detectable in 

Phenelzine plasc-,a. 
Terr:azepam 
Thioridazine 

53 F Unknown Ir.sulin Death after 2 weeks due to I 
Other antid2nressants sequelae of hypoglycemia. 

36 M 3000 Propoxyphene(4500mg) Body discovered -3 weeks 3fter 
Nitrazepam(l50mg) overdose4 

---
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APPENDIX 8.5.8.1 

I C:nh-i.r.or-t I AnP I ~PY I F'1 11vnxr~m1 nP I 
FLUVO~AMINE OVERDOSE DEATHS ~1 

., o.J .... ....,J~ ........ I ""~ I ~-- I T;k~~~(;,;·)·- j Asnoc1.ated Drugs I Comments 
lj I 

l;mitriptyline I Pla··~a f luvoxarnir.c ]cvr.l = 
:; 

49 F Unknown _,,,, 

o. o~J s mg!JOOml. 
Very h: <Jh ar.-~itl"lrtylir.r>/ 

nort. r i pt y 1 i r.e le\'f'ls (>lOX 
ther. ) 

)' I 29 F Unknown Clor..ipramine P 1 a ""·a f l uv·.-·xaf:". i r:0 l t'V(' 1 .. 
0.0~ r:~•j/lOOml. 

Very high levels of c}cr:-:5prc>.mir:f' I ar:d i t !"i r:~a i r. r::r--lr1hol i tr. 
' 

Unk Unk Unknown ldcohol rJ,,~:noa f l uvnx;,,:' i ~ .-. 1 (·':··· l 

I [;IJLhieplne l . l I r-;-,(_j / J 001111 . 
Vcr·r ~~ i CJ !'I ~CV01 '' l dut !~ i Pp i ne 
l"0pOrlPci. 

30 F ! 3000 :'rimipraminc• p} (1 :~I:i~l {} UVCIY..il:ill\'' )t·'Jl·l~: l II 

Hy1roxyzine t hc-:rarcut ic rar.gc. 
Alprazolarr. 
Flunitrazepar.~ 

Alcohol 

80 M Unknown .. __ j Flur.itrazepam Die-:! after :!. day coma. 
llo toxicoloqic,ll data. 

7~ F 6000 i Lorazepacn ( 30-40m'J) !lOcif fnund 7. drtv~. <lft.PJ- O.f) . . 
55' F >5 g IV diazepam 5 rng c::.fter O.D. Plasrr.a fluvoxamir.e level ; 

? terroa z.epam 0.3 r:1g/lOOml. 
Ccr:Jner recorded c.::use of dP.atr. 

II as fluvoxarri~e O.C. 

Unk F 7.5 g Carbamazepine 20 g Cause of death rccported to be 
Doxylamine : g high level of carbar.,a zPr i :-:e. 
Diphenhvdramine 500 mq 

29 M 1.4 g Dextropropoxyphene Likely cause of death was 

I Paracetamol. dextroproxyphene o.~. with 
l<lcohol alcohol. 

--
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I APPENDIX 8.5.8.1 - FLUVOXAMINE OVERDOSE DEATHS 
_,I 

- -- I 
! 

Subject Age sex Fluvoxamine Associated Drugs I Cor.-,.,.,ents 
Taken (mq) 

Unk F Unknow!1 Meprobamate Plasma fluvoxami~e level = 0.038 
li 
II 

Ethoheptazine mgj 100>-nl (in t~crapcutic range}~ 
Aspirin Plasma meproba~ate level = 140 
Alcohol mg/1 (serious toxicity >40mg/~). 

I I """ I , 
I Death certified as D/T 

I l Unknown 

r.-.eprobamate O.D. 

I t:one detected. Plasma fluvoxamine level = 0.35 
II mg/lOOr:;l (SX therapeut'-: level). 
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~~ APPENDIX 8.5.8.2 - OVERDOSE SYMPTOMS ATTRIBUTABLE TO 
FLUVOXA.'!INE INGESTION (PPC STUDY) 

Syr:1ptor. ::~:~\bc·t- o! c ~~ ~-; (' ~-; fluvoxamine Consumed (mq) J - - --' -· - ·-· 

Dro\·.lsinc:ss 15 150-9000 

Shallo1,· Coma 1 1500 

l!"perreflexiu ., 1000-1500 -
Tremor .., 150, 1500 

llypertoniu 1 1500 

Seizures 5 1000-5000 

Mydriasis J 750-15CO 

Dry f.1outh .., 1500 

Urine Re.tention 3 1500 

Brady_cardia 5 150-1000 

Sinus Tacrycardia ' 1500 .. 
Hypotension 1 2500 

PVC's J 1500 

A-V Conduction 3 800-6500 
Disturbance . 

Repolarizution 2 750, 2500 
Changes 

I 
Nuuseu, Vomiting I 6 1500-9000 

Abdominal Pain ' 150-1500 ... 

Hypoglycemia 1 1500 

Hypokalemia 12 400-6500 

t •rransaminases 5 550-9000 

Cholestusis 1 Unknown 
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~ APPENDIX 8. 5. 8. 3 - SYHP'l'OMS OF FLUVOXAMINE OVERDOSE ,'·1 

r--------------------------~(~D~U~TP~I!AR STUD~Y~).---------------·--------~-
c-ymptom . - I A ou t of Fluv x .:.> ' .s m n 0 am1ne 

' 
------ _L -

(mq' 
-

Anorexia, insor.mia, dizziness, 4 50 
m;·oc lonus, TLFT's. 

Brauyc<u·dia, I prothroml.Jin time (2 }'ll 600 
child). 

!1ydriasis, intraventricular !Jlock. 750 

I Dro\lrsiness. S> JO 

Asthenia, dro\-.'sincss. 1000 

I 
-Vomiting, drowsiness. 1000 

Drowsinr-ss. 1000·-1 !500 

Coma, hypothermia, \.Jradycardia. 1100 

I 
Vomiting. 1500 

Hveotension, tachtcardl.J ._ 1500 

Draws i rH2S!3. 1500 

Drowsiness, abdominal pain. 2000 

Drowsiness, mydriasis. 2000 

Nausea, vomiting, asthenia, insomnia, 2000 
1 tremor, myoclonus, tachycardia. 

Tremor, dizziness. 3000 

Unsteadiness, dizziness, diplopia, 3500 
hypotension. 

Vomiting, diarrhea. 4800 

'""'l.usea, abdominC~l pa1n, d1arrhea. 4800 

'omiting, diarrhea. 

I 
Unknown. -

b·rowsiness. Unkno1vn. - -
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APPENDIX 8.7.1 

Summary of Selected Serious Adverse Events Occurrin~ in Fluvoxa~ine-Treated Patir-nts and 
Considered Cnlikely to be Drug-Related 

s I ucoy /!'at i Pnt I Ar,e I I !loS(' 

I 

Dui·at_int~ I 
r:u!l:bcr I (yrs) 1 S<>x 

1 
(n)'./d) (davs) ,\dVC'J"~f' Evt·nt I 

I CARDIOVASCULAR EVENTS Jl I Fl<. 003;5601 I 59 I F I 1SCJ I 1 c I !·~espnteric Occ1usiol~-

I CANCERS/NEOPLASM 
I I 55!·0 !) 50 F 250 450 Eenign tut:·or. 

·-

I E\J.~Oj 70 M )(Hi .- l I~ J:,;opl~:l)',t·a] C.i l"t" l l!tHLd. 

lJV.~l~ 56 t·l j(J(J 1 t, Co 1 oni c Ca rc i rw1:1;1 I 
FF.Ol'J~ G3 ~GO {10 Panct-catic CarclrH)IJ:a. 

rl 
I 

'I UK.905 70 M 50 9 Pancreatic Carcino~2. 

FR.024, 59 F lOG 30 I G<'rebral r:c-op} <iS~. I 
FR.024 38 H 100 4 Ccrebrai Turror. I 
l>L. '!04 1 54 F 100 7 Cerebral G1 i orr.a. I 

I 
EV.901 69 M lCO 6 L·urg Cancc r. 

I FR.OlO 64 ~l 200 35 Br<'ast CatccPr. I 
UK. 908 61 !' lCO 26 Breast ~eorlas~. 

~24 80 M 100 7 Prostatic Carcinorra. 

l3 40 F 2SO 92 Ovarian C<JncPr. 
-

UK.926 55 F I 15(, 23 Hepatic C<Jrcinorna. I -
G.915 59 F 100 50 Keoplasrn. 

·-
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""""' u . l II Sur:unary of Selected Serious Adverse Events Occurrinz in FluvoxaminE'-TrcatPd Patl!'nt s and ,, 
/1 Considered Unlikely to Le Dru!j-Felated . 

I I I ------------------------------- ' 
Duration I 

(days) Advrrsr Evrtlt 

__ 1 --· 9E LruJ.:<>mia. I 
j - j I lcS I brain n<"opla~!r.. I; 
I I J L'lng Cancce r. I 

------L---~-----J--------~--~------·------------------------------------------~1 

------------------111 

!
1 I'c·ritoniti!.;. i 

1 
21P::rccreatiti~. li. 
? 

j 

!l30 I Catar;;cl. 

160 Rc·tinal Detacr.rrc:tl. 

, . 'I 300 j !·:~:c:u]ar Df'~~ei:€'r;:~:vn. _j 

--~--------ii 
~~:...:.___ ______ ==:=)'' :.:£.2 II 

,\C<"i<h•t>L I . I . 

Accident _j\ . ~ 
I 
I 

__ ------· Accident. I 
II 
]I 

- -------. 
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APPENDIX 8.7.1 
Sur..'l!ary of Selcct:e:l Serious Adverse Events Occurring in Fluvoxamine-Treat:ed Patients and 

Considered Unlikely to be Drug-Related 

Study/Patient Age Do!Je Duration 
l~ur.ober (yrs) Sex (r.oe./d) (days) Ad'/C"TSP r-,•t·nt 

,! UY. 926 40 I F ]00 i l Gementia. -
[ .><J"ELUN'OU' 

'-., .. nl~ ! _ n 
1

. I so I 17 ll!yputhyroidism. 
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APPENDIX 8.7.2 =-_jj 
Summary_of Serious Adverse Events Occurring in Placebo and Active-Control PatLents and I 

C-:msidered Unlikely to be Drug-Related 

Study/Patient 
Number 

ACTIVE-CONTPOL 

Age 
(yrs) 

Dose 

Sex (mg/d) 
Duration 

(days) Ad'.•ersc E·-:ent 

.\ 

II 
!I 

II 
CARDIOVASCULAR EVENTS I 

ii-S'•S(· l 60 I F I (I~';li) I 3 I Pericarditis. _J 
CANCERS I 

5](18[ I 51 I F I (~:~~) .I -250 I C:tcrine cancer. _j 
78 E3.sc] Cf'1} cancr-r. 

If v.ISCELLA.NEOUS II 
5527 ' 62 N (DESI) 3~'i 1c,steoJr.yC'1i.tjs. 11 

. I 100 _______ _ 

[so;, l ~ F ' ( :;:) ' " ( '_' • hy,omhc n•L II 

II 00 n .. I ''' I F I (·:::) L 27 llypeq•m' hy>onn"". ~ 

--------,-----~-----r--------r --------------------------
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Review and Evaluation of Clinical Data 

sponsor: 

Drug: 

Material Submitted: 

correspondence Date: 

Date Received: 

I. Background 

NDA # 20 1 243 

Solvay Pharmaceuticals 

Luvox (Fluvoxamine) 

Consult from I!FD-344 (DSI) 

May 22, 1992 

May 28, 19'>2 

DSI conducted an inspection of 3 bioequivalency study submitted to 
NDA 20,243 which was performed by Pharmaco Dynamics Research, a 
contract. research organization in Austin, TX, on behalf of the 
sponsor. Solvay had provided written agreement (Attachment 1) to 
provide Pharmaco Dynamics with "sufficient clinical trial samples 
to meet the study requirements and FDA sample retention 
requirements to permit the FDA to perform five times all. of the 
relez,se tests required in the application." It was discovered 
during the inspection that Solvay did not forward retention samples 
to the CRO until nine months after study completion and, further
more, that Solvay apparently sub.5equently requested that the 
retention agreement letter be removed from the file at ~harmaco 
Dynamics (Attachment 2). !IFD·-120, which is revie\ving NDA 20,241, 
was consulted for recommendations. 

II. summary 

A meeting was convened on July 8, 1992, and included attendees from 
HFD-120 and HFD-426 (Biopharmaceutics) as well as Dr. Viswanathan 
(see Attachment 3 for meeting minutes). The interim rule referred 
to by Dr. Ludden is provided as Attachment 4. It was concluded 
that the completed study would not be nullified as a result of this 
inspection since lack of industry compliance with the interim rule 
is not uncommon due to its relatively recent publication; holdir.g 
this sponsor to the provisions in this rule was not justified and 
repeating the study would unnecessarily expose more volunteers. 

III. Conclusions and Recommendations 

It was recommended that DSI consult with General Counsel regarding 
Solvay's att~o~mpt to have their retention agreement document removed 
from the file to better assess the degree to which this behavior 
deviates from legal standards. 
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Review and Evaluation of Clinical Data 
,. NDA # 2 0 I 2 4 3 

Sponsor: 

Drug: 

Indication: 

Material Submitted: 

Correspondence Date: 

Date Received: 

I. Background 

Solvay Pharmaceuticals 

Fluvoxarnine Maleate (LUVOX) 

OCD 

Proposed format for Strata III 
update. 

September 4, 1992 

September 8, 1992 

The sponsor has collected clinical data from 24 European 
;qarketing studies, which were completed between 1/1/91 
.·~d 6/30/92 and thus were not included in the original 
N,.,l\ suhnission, which had a cut-off date of 12/31/90. 
Tl:·'"se studies included 11,461 subjects. 'l'his submission 
outlines a proposed format for submitting this data as an 
u~dctte to the NDA. 

I I. Sunuuary 

All C;,se H.eport Forms, which wil1 be tlk sole source of 
info1m1tion, will undergo a medical review by a Contract 
Resea?:C: 11 Organization. Patient Safety Summary Forms will 
be prepared and indicate, for each patient, completer vs. 
termincttor status, the presence of any serious adverse 
events (se.rious as defined by 21 CFR 312.3::(a)}, aJ. .... , in 
the case of premature termination, the reason for 
termination. This dat:a will then be ~ntered 'nto t.hP 
sponsor's ddt<:tbase. Narrative summ;:J.rie:c; will be prepared 
tor all deaths, serious adverse experiences, and 
prem~ture terminations due to adverse events. 

The sponsor proposes to submit these NSR's and, for 
deaths and s•~rious adverse events, full CRF's. other 
data will be tabulated and submitted as follows: 

Scope of invesLigations 
o Ov•~rview uf studies by indication, 
duration, a;,d numbers of subjects expvsPu 
group. 
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o General des~ription of each study to include 
~tart(stop dates, ~lanned dose range, planned duration, 
and number exrosed to fluvoxamine. 
o Overview of active controls. 

Deaths 
o Line listings of all deaths to include age, sex, 
weight, duration of therapy, dose up to time of event, 
event related to death, and "On Drug" status. 
o Narrative description of death incidence rates for 
both new exposures and the cumulative Strata III 
database. 

Serious adverse events 
o Line list.ir , of ull serious adverse events to 
include age, s .. , weight, serious event, and ''On Drug'' 
status; these listings will be organized by both study 
and preferred teim. 
o Tables of serious adverse event incidence rates for 
both new exposures and the cumulative strata III 
databuse. 

Premature terminations 
o Enumeration of discontinuations by indicut ion, study 
type, and reason for termination. 
o Enumeration of discontinuations by euch study und 
reasons for termination. 

Non-serivus events leading to termination 
o Line listinqs of all adverse events leading to 
termination to include age, sex, weight, duration ot 
therupy, dose up to time of termination, and ..1dverse 
event leading to dropout; t11ese listings will be 
organized by botll study and preferred term. 
o Table of incidence rates for adverse everts leading 
to dropout for the new exposures. 
a Narrative description of ir1cidence rates of adverse 
events leading tn dropout fnr both nPW exposures and tl)e 
cumulative Str-ata III dat<lbase. 

III. Recommendations 

The ubove proposal was dicussed with Dr. Laughren on 
9/15/92 and the following modifications are recommendecl: 

Sccpe of investigations 
o Cumulative tables for demog1:aphic overview, duration 
of exposure, modal daily dose, and duration( modal rlose 
should be prepared and submitted. These would be ~imilar 
to Tables 2.1, 3.1, 4.1, and 5.1, respectively, in the 
Strata lll section ot the origin•1l NDA and summate the 
new exposure data with the origir1al strata Ill data. 
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serious adverse events 
o A narrative section to discuss incidence rates of . , . 
ser1ous adverse events for new exposures and cumulat1ve 
experience should be submitted. 
o Dose and duration data should be included in the 
line listings of serious adverse events. 
o A column should be added to the line listings of 
serious adverse events to indicate wl1ich event~ led to 
premature termination. 

Premature terminations 
o 'l'ables enumerating premature discontinuations by 
reason for termination should depict the cumulative 
Strata III database as well as the new exposures (similar 
to 'Table 6.1). 

Non-serious events leading to termination 
o A table of the incidence rates for a~verse events leading 
to premature termination for the cumulative Strata III 
database should be provided in addition to the table for 
new e>:posures. 

It is expected that any further changes to the proposal 
will be minor in nature and be requested as needed during 
the review process. 

cc: NDA 20,243 
HFD--12 0 
l!FD-120/GDubitsky 

TL<:\Ughren 
AWJ)av.i4• 

Page 3 
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Gregory M. Dubitsky, M.D. 
September 15, 1992 
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ADDENDUM TO: 

Review and Evaluation of Clinical Data 
NDA #20,243 

sponsor: 

Drug: 

Indication: 

Material Submitted: 

correspondence Date: 

Date Received: 

I. Background 

Solvay Pharmaceuticals 

Fluvoxamine Maleate 

Obsessive Compulsive Disorder 

1) ::.ctfety Update 
2) Literature search 
3) Foreign Regulatory Update 

November 23, 1993 

November 26, 1994 

NDA 20,243 was ~.ubmitted on December 24, 1991, for the u~~ of 
fluvoxamine maleate in the treatment of Obsessive compulsive 
Disorder (OCD) . The cutoff date :or safety data in the original 
submission was Jecember 31, 1990. Subsequently, the foreign post
marketing clinical trial database as well as the foreign post
marketing surveillance safety dat<lbases were updated to July 1, 
1992. The primary clinical review of the aforementioned data was 
completed on October 22, 1993. 

The present s~b~issi~n. consists of: 1) a report of all serious 
adverse events !dentlfled after the above cutoff d~tes ~nd up to 
October 1, 1993 , 2) an updated report on worldwide ll.terature 
pertaining to fluvoxamine for tte period December 1990 to October 
1993, and 3) an update on the foreign regulatory status and foreign 
labeling for fluvoxamine. 

II. Safety Update: Serious Adverse Events 

A. Sources of Clinical Data 

Serious adverse event data was categorized by source as defined 
below. 

1As defined in 21 CFR 314.80. 

2 
Except for strata Ill data, which was updated to July 31, 

1993. 
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Strata I: thirteen North American, controlled studies in depression 
and OCD. since these studies were completed prior to and reported 
in the original NDA submission, there was no information to update. 

~tr9ta II: seventy North American uncontrolled and European 
controlled and uncontrolled studies. only updated information from 
two studies is reported, 5536 (completed since the original 
submission) and 554(1 (an ongoing study). Other studies were 
completed before and re~orted in the original submission . 

... s'-'t"'r'-'a"'--'t"'a,___~I~I,_I~: 92 worldwide post-marketing studies. Only adverse 
events from strata III studies completed s5.nce the Strata III 
update cutoff date (July 1, 199:) are repartee in this submission. 

Additional Strata III: the sponsor identified 29 additional serious 
from Strata III stt:dJ e::; reported in either the 

submission or the s,~rata III update which were 
not reported previously. These events comprise this 

adver:=e events 
original NDA 
inadvertantly 
category. 

Strata IV: spontaneous reports of setious adverse events to the 
sponsor during the period July 1, 1992 to October 1, 1993 are 
included in this category. It is estiJTiated that million 
patients worldwide were treated with fluvoxamine during this 
interval. 

Strata_'{_:_ a res.:.dual category reserved for studies which produced 
incomplete or unverifiable data, trials not initiated by the cutoff 
date for inclusion in the origi!1al NDA database, or individual 
patient data which was incomplete or inadvertantly ommitted from 
the original dutabase. Reported are 12 serious adverse events 
reported frnm studies which were completed since submission of the 
original NDA. 

Pivotal Depression studies: 6 U.S. trials itl depression which form 
the basis for efficacy demonstration in NDA 20,350 (114.01.01 
through 114.01.06). Also included are serious adverse events from 
the Europea:-J de>~re>ss inn study SlO'.:i. All these studies were 
completed since the original NDA submission. 

U.S Investigational studies:_ ongoing investigational studies in the 
U.S., to include stu<lies in panic disorder, pediatric/adolescent 
OCD, and 2 Phase 4 studies. 

European Inv~stioational studies: investigational studies conducted 
in Europe which have been completed but for which safety data has 
nut been fully analyzed. 

Ongoing European Investigational Studies: European studies not yet 
completed. 
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B. Safety Findings 

There were 35 deaths from all clinical data sources. These deaths 
are summarized by source in Appendix 1. The causes of death are 
summarized below. By far, the most common cause of death was 
suicide. Of nine suicides by overdose, none appeared to involve 
the ingestion of fluvoxamine alone; 4 of these involved no 
ingestion of fluvoxamine. 

Suicide 18 
Cardiac 4 
Infection 2 
Accidental Injury 2 
Carcinoma 1 
GI Hemorrhage 1 
Metabolic (DKA) 1 
Neurological (NMS) 1 
Congenital 1 
Unknown 4 

Adverse experience reports (1639's) or clirtical summaries (Solvay's 
clinical summary page, roughly equivalent to FDA 1639) for all 
deaths were reviewed. No death was f e 1. t t.o be reasonal:.. ly 
attributable t.o fluvoxamine. Two events which were felt to be 
unusual in nature occurred among the strata IV death c~ses: 

A male with large vessel transposition and patent ductus 
arteriosis was born to a female who had been treated with 
fluvoxamine 50 mgjday and clorazepate 30 mgjday during 
pregnancy. Surgery was performed 10 days after birth and the 
infant died during the procedure. While fluvoxamine may have 
played a role in the congenitdl anomaly, this case is 
confounded by the use of clorazepate as well as the background 
incidence of such anomalies. (FLUV1930193) 

A :emale died wi~h the cause of death listed as neurcleptic 
n1lignant syndrome (NMS). She had been treated with 
fluvoxamine 300 mgfday fer a!1 u~~nown du~~tion of time as weil 
as L-tryptophan (dose and dates of administration unknown) . 
Clinical data was insufficient to further evaluate this c~se; 
Lher2 is no description of the event nor evidence that the 
patient was receiving fluvoxarnine at the time this event 
developed. (Note that the proposed labeling states that the 
combination of fluvoxamine and tryptophan should be used with 
caution since tryptophan may enhance the serotonergic effects 
of fluvoxamine.) (FLUV19302ll) 

A total of 366 non-fatal serious adverse events were reported from 
these sourc2s. A detailed line listing of these events was 
reviewed to identify those occurrences which were felt to possibly 
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I 

r<opresent clinically significant, drug-re~ated adverse events
3

• 

Sever.ty-~'.even such events were se lee ted; the clinical summary data 
for these 77 events was then examined to further evaluate clinical 
significance and relationship to fluvoxamine. Clinical summaries 
for all patients with events coded as ''Reaction Unevaluable'' were 
reviewed. Followir1g this examination, only eleven of these cases 
were felt to be clinically important and possibly related to 
fluvoxamine treatment. These patients will be briefly discussed 
below. 

Four cases of liver dysfunction were located. These cases are 
summarized in ~able 1. The first case is from strata IV and the 
remainder are from European investigational studies. None of these 
cases were known to be associated with permanent liver damage or 
liver failure. 

- -
Table l. - cases of Liver Dysfunction 

Patient# Age Sex Dose Duration Comments 
(mg(day) (days) 

41 N 200 87 t LF'l' Is to 20xULN 
with jaundice; 
resolved 3 days 
after D/C of fluv. 

25 F 300 59 1 LF'l'' s to 3DxULN; 
fluv D/C'd., 
outcome unknown. 

29 F 300 11 TLF'l''s to 4XULN, 
resolved 5 days 
after D/C of fluv. 

Unk N 100 3:7 TLFT's with 
jaundice, improved 
12 days after DfC. 

Five serious adverse events may have been ~he result of an 
interaction between fluvoxamine and a concurrent medication. The 
first four cases are from the post-marketing surv~illance database; 
the fifth occurred during an ongoing European investigat1onal 
study. These cases are summarized in Table 2. Clinical cases 
suggesting drug-drug interactions between fluvoxan.ine, on the one 

3An assessment of drug-relatedness was b<tsed c;1 the judgement 
of the reviewer and included the following considerations: timing 
ot the ever,t relative to fluvo~·amine exposure, likelihood of 
alternative etiologies, approxima~e incidence in the general 
population, and results of dechallengejrechallenge. 
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hand, and propranolol, metoprolol, and a hepatically metabolized 
oral anticoagulant (fluorindione), on the other hand, have been 
previously discussed in the primary clinical review of this NUA. 
Elevated anticonvulsant levels whe~ carbamazepine is administered 
to steady-state fluvoxamine support the possibility of P450IID6 
competitive inhibitiun by fluvoxamine. Levomepromazine, a 
phenothiazine, is associated with a lowered seizure threshold; it 
is possible that fluvoxamine may further lower this threshold when 
these two drugs are used together. 

[ Table 2 - Cases of Possible Drug-Drug Interactions 

I Patient# Age Sex Dose Duration Conlments 
(mg/dLJy) (days) 

Unk F 100 30 Pt. stable on 
propranolol pr1or 
to fluvoxamine, 
experienced 
bradycardia (4obpm) 
after fluv added. 

40 M 300 35 Pt. on fluvoxamine, 
carbamazepine 
added; rapidly 
developed f f Cl3Z 
level. 

78 M 50 14 Pt. st<:~ble on 
aceno.:oumaro 1 (a 
hepatically 
metabolized 
c.nticougulant) , GI 
bleed + ~P'T at tel.· 
fluv tdded. 

26 F 21/S so Fluvoxamine + 
I levomepromazine 

I assoc. wit~h tonic-
clonic seizures; 
positive rechall.; 
levomepromazine 
D/C'd, Fluv cont'd. 
without further 
SelZUrer;. 

49 M Unk Unk Ciculatary collapse 
(shock) assoc. with 
fluv + metoprolol 
TX. ·-
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The remainlng two cases felt to be possibly related to fluvoxamine 
treatment are described below. 

A 68 year old female with a pre-existing incomplete let·~ 
bundle branch block experienceci bradycardia (42 bpm) after 
treatment with fluvoxamine !00 rngjday for 9 days; this 
persisted despite treatmen~ with isoproterenol. Fluvoxamine 
and isoproterenol were discontinued with resolution ot the 
adverse event. (FL143 Strata III) Only one case of 
significant bradycardia possibly related to tluvoxamine was 
found in the post-marketina surveillance database of the 
primary review. 

A 30 year old female was treated for depression with 
fluvoxamine 150 mgjday tor 4 months when she experienced joJnt 
pain and swelJ.ing, purpura and qastrointestin.:ll bleeding. 
'l'his Has diilgnosed as lienocll-Schoenlein purpura 
(nonthrombocytopenic purpuril). Lorazepam was taken 
concomitantly,. w.:.th dosage and dates of administration 
unknown. (FLUV1930155 - Strata IV) Cdses ot lienoch-Schoenlein 
purpura are atypical in adults. All cases have been 
attributed to an allergic or hypers•,nsitivity reaction, wic~ 
drugs, including sedatives, among possible e~iologic agents. 
Thus, lorazepam may be a confounding tactor in this case. No 
similar cases were identified in the primary review database. 

III. World Literature Update 

The sponsor conducted a systematic 
literature pert.'iining to the satety 
following search stt·a teg ies: 

revie'<.' ot the worldwide 
ot tluvoxamine using the 

5 1) 'I'he sponsor'~; literoture diltab<~se tor-
October 1, 1993 was searched using key Hords 
and abstract:;;. 

the period l99U to 
and a scan ot titles 

2) A tluvoxamine bibliography 
Information Center ot Solvay 
searched. 

prt'pat·ed by the Hedical 
Ph.:~rmaceuticals/Upjohn 

and Dr·uq 
also 

4Demis DJ. Clinical Dermatology. Philadelphia: JB Lippincott 
Company; 1991: Chapter 7-26. 

5Literature is collected for this database by scanning onlir1e 
databases every 2 rnonths (Med 1 in2, Etnbasc, uros IS, Sc isearch, 
Chernical Abstr· .. cts, Z~nd I<INGDOC), scanning about 100 l>iomedical 
journals in the Solvay 1 ibraty, and, once or t\dc2 a year, ,;canninq 
new books and more exotic Jataba~es. 
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3) Articles identified 
been submitted to IND 
bibliography. 

by the Solvay Drug Safety Unit which l1ad 
as safety reports were added to Lhe 

A listing of the titles and sources ot 219 articles that were 
identified by the above search procedures was submitted and 
reviewt!d. Also, full copies of 7 articles were provided which 
describe cases of S different ad~erse events, hhict1 were deemed by 
the sponsor to b0 unexpected based on proposed labeling. Three of 
these ev£nts have been addressed in the primary review: acute 
dystonia, hyponatremia due to SIADH, and toxic epidermal 
necrolysis. The other 2 events were questio01ably rel<J.ted to 
fluvoxamine treatment: a report of polydipsia in 3 females and a 
frontal lo~e syndrome with a subsequent negative rechallenge. In 
summary, none of these events were felt to be previously 
unreported, important, an.:i likely related to tluvoxamine. 

All a~ticles, except those in a foreign language, were reviewed by 
Bradley Jeffries, M.D., M.S., Senior Medical Scientist at Solvay. 
Or. Jeffries has pt·ovided his warrant that his review tevealed no 
findlng that would adversely attect conclusions iluout the safety ot 
tluvoxamirw. Thirty-three ilrticles in 3 foreign la.nqudye were 
reviewed by Eur·ope<J.n <J.ttiliates ot 3otvay, \'loltganq \~'lgiH~<-, M.D., 
Ph.D., and Lode Dei,Ult, H.D., Ph.D. Dr. ,)ettrics examined ttw 
medical revi~ws by Drs. Hagner and Dewult and certitic'l that t-his 
examination, likewise, revealed no new safety concerns. 

IV. Foreign Regulatory Update/Labeling 

Stiltements regarding foreign regul<\tory status of tluvoxa.mine as 
'n't.>ll as curn'nt m.1ster text tor tluvoxa.mine film-co;.1ted tublet~; 
representutive ot toreign lauelin9, the Canadian monoqr<tph, and 
U.K. ldJeling an~ included in this submission. This information 
was examined tor evidence ot safety concerns rega~ding the use o[ 
tluvoxamtne whict1 were not addressed in the primary review ot t<Jis 
NDA. 

Fluvoxamine has r~:::~ ~":>t.m withdrawr, trom any mar-ket. It is murkett:>d 
in 37 ton~ign countries, to incl.ude South t\tr ic<l lihere it lv.:J.,; 
introduced in .1ilnU.>t·y 1994. AJ.uitiLmally, flU\'OXilminte \.'as recently 
approved tor the tr-eatment ot OCD in Canada (8/93) and swit:::erland 
( 10/93). 

A comparison of the canadiall monograi=.!l, U.K. labeling, and master 
text for foreign la.belir1g with the conclusions derived from tt1e 
primary review revealed only one discrepancy: the former documents 
consistently indicate a time to reach steady-state (T

1
,) as 10 t0 

14 days, whereas phar~acokir1etic data in tl1is NDA suggest a T,
5 

o( 

4 to 6 days. 'l'h is issue should be further a.ddressed by the 
Biopharmaceutics reviewer. 
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v. Conclusions and Recommendations 

In summary, a review of the aforementio!1ed data (serious adverse 
event t•.pdate, world literature, and foreign labeling) r.evealed only 
one case each of three serious adverse ~vents which r.tay be related 
to fluvoxamine treatment and which were not ob~;erved in the primary 
review of this NDA: 

1) an abnormally high carbamazepine level when carbamazepine was 
added to steady-sta'C.e fluvoxamine ther<\PY, suggesting P450IID6 
innibition by fluvoxamine. 

2) tonic-clonic seizu1us associated with the concomitaJlt use of a 
phenothiazine (levomepromazine) and tluvoxamine, suggesting a 
further lowering of the seizure threshold when tluvoxamine is added 
to phenothiazine therapy. 

3) Henoch-Schoelllein purpura, possibly confounded by concurrent 
lorazepam use. 

Consideration should be given to a brief mention of these events in 
the appropriate sections of labeling (i.e. ~eizures, oruq 
Interactions, and Other Post-Marketing Events, respectively). 

overall, the submitted data supports the previous conclusion that 
fluvoxamine appears to be reasonably safe under the conditions of 
use recommended in labeling. 

cc: NDA#20,243 
l!FD-120 
HFD-120/GDubitsky 

'l'Laughren 
PDavid 
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february 22, 1994 

OCD fluvoxamine Page 314 of 708



= 1 

APPENDIX 1 

1 
Summary of Deaths Occurring in Fluvoxaml.ne-Treated Patients 

Age I Dose Duration J Patient 

·~ Number (vn;) Sex (mg/d) (days) I Cause of Death and Comments - --"· 
STRATA III 

36 M 100 76 Suicide (Gun Shot 'Wound) I 
I 

ADDITIONAL STRATA III I 
-

6e F 100 14 Diabetic Ketoacidosis (pre-existing diabetes mellitus) I 
I 44 M Unk Unk i Suicide (method unknown) 

~ 

STRATA IV 

48 M Unk I Unk Suicide (Multi-drug OD, Fluvoxamine unlikely ingested) ·-
62 M Ur.k Unk Suicide (Multi·drug OC) 

85 M lflO 15 Cardiac Failure (H/0 COPD) I 

Unk M Unk+- Unk Suicide (TCA + BZ OD) 

I 62 I M Unk Suicide (A.na lges ic OD) Unk 

57 F 150 112 Unkno>m cause 

55 F 150 Unk Suicide (l1ulti ·drug OD) I ---- -
44 M Unk Unk Suicide (method t.:nknown) 

' 
Unk Ur.k Unk Unk Vnkno'.:n cause ("ot: OD) 

1----- ---f--- -
I 

t 
~9 M 100 16 Pneumonia I 
70 F 200 Unk Myocardial infarction I 

I 22 F Unk Unk Suicide (probable BZ + EtOH CD) ! 

1·.6 F Unk Unk Suicide (l1ul ti -drvg OD) 

7l F 50 86 Unknown (died 4 davs after fluvoxamine discontinued.) -
Unk j 11 50 225 Jnfar1t with corl£Pnital 1arge ''Psscl transposition and ~atent ductus, 

i mother treated with fluvoxamine and clorazepate during pregnancy. 
-
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l:>ummary ot: ueat:ns uccurr1.ng 1.n ~luvoxc:m~ne-·rreatea l'at:~ent:s 

i Patient Age Dose Duration I 
Number (yrs) Sex (rng/d) (days) Co;use of Death and Comments 

~ 11 
APPEN!iiX 1 

Unk F 300 I Unk Neuroleptic Malignant Syn~rome, details unavailab.e. 
! 

22 Unk Unkno·,..tn ' M Unk I 
PIVOTAL DEPRESSION STUDIES I 

' FL735 68 M 50 15 Accidental injury (motor vehic1e accident) 
I 

EURO!-EAN INVESTIGATIONAL STUDIES (INCOMPLETELY ANALYZED) I 
54 M 50 31 Esophageal varices hemorrhage (H/0 alcohol1s~l ---11 64 1-1 Unk Unk Carcinoma (died following rad~ation and chemotherapy) 

35 M Unk 168 Myocardial infarction ___ \\ 
I -

~nk M UDk Unk Suicide (hanging) _jl 
ONGOING EUROPEAN INVESTIGATIONAL STUDIES _j 

36 M 100 I 152 I Su i.e ide (phlebotomy) 

56 F 100 I 160 Suicide (multi-drug QD) 
II I 69 M 15() 61 (following mesenteric infarction and surgery) Sepsis _ _j 

I Unk F 125 370 Suicide (barbiturate OD) 

li 
74 F T.Jnk Unk Accidental injury (fell do~~ stairs) 

f--
19 M lOU 14 Suicide (intentional motor vehicle accidenc) 

69 M 50 42 Suicide (hanging) - . 
-.,_ 

n F 300 79 Cardiac fail.ure (died 6 days after fluvoxamine discontinued) 
j 

54 M 250 \Jnk Suicide (hanging) 

73 f 50 2 1 Suicide (rr.ethod unkno'•':O) I - ~ 

~ 
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ADDENDUM TO: 

' -

Review and Evaluation of Clinical Data 
NDA #20,243 

Sponsor: 

Drug: 

Indication: 

Material SubmitCed: 

Correspondence Date: 

Date Received: 

I. BackgroWld 

Solvay Pharmaceuticals 

Fluvoxamine Maleate 

Obsessive Compulsive Disorder 

1) Labeling Proposal 
2) Safety Update 
3} Literature Search 
4} Foreign Regulatory Update 
5} Evaluation of Long-Term Efficacy. 
6} Pediatric OCD Information 

September 9, 1994 

September 12, 1994 

NDA 20,243 was subtnitted on December 24, 1991, for the use of 
fluvoxamiue maleate in the treatment of Obsessive Compulsive 
Disorder (OCD} . This NDA was discussed at a meeting ot the 
Psychopharmacologic Drugs Advisory Committee on October· 1e I 1993' 
d!.d iluvoxamine was recommended. fo:r: approval in the treatment of 
OCD. The clinical review was completed on October 22, 1993. 

Au update submitted on Novcmbe1· 23, 1993, consisted of: 1} a 
report of all serious adverse events identified after the cutoff 
dates in the original NDA, 2} an updated 1·eport on worldwide 
literature pertaining to fluvoxamine for the period December 1990 
to October 1993, and 3} an update on the foreign regulatory status 
and foreign labeling for fluvoxamine. Data at that time suppo1·ted 
the previous conclusion that tluvoxamine appeared to be reasonably 
safe under the recommended conditions of use. 

An approvable letter was forwarded from che agency on August 30, 
1994. This submission responds to requests in that letter, which 
are prerequisites to final approval. 

II. Labeling 

The sponsoi: has provided c.. counter-p1·oposal to the labeling 
proposed by the agency in the 3pvrovable letter. Significant 
changes in the clinical section:> ot labeling which are advocated by 

Page 1 NDA 20,243 

OCD fluvoxamine Page 317 of 708



Solvay are described below and are referenced to Attachment II, 
Labeling Modification (pages 35-70) in this submission. 

1) EFFICACY DATA PRESENTATION (pages 39-40; see also Attachment 
IIb) In lieu of presenting NIMH-OC Scale data to depict the 
proportions ot patients with given levels of improvement, the 
sponsor requests that CGI improvement score data be used.- Their 
request is based on the following considerations: a) physicians 
are more familiar with the LGI compared to the NIMH-OC Scale; b) 
the CGI is "more clinically relevant;" c) in the pivotal trials, 
the sponsor claims that the CGI was a more sensitive indicator of 
treatment resr:-onse; and d) Prozac labeling uses the CGI for this 
purpose and its use with LUVOX would permit direct comparison 
betweeu tl~se two anti-OCD drugs. 

While there is some validity to the above statements, the following 
counterpoints should also be considered: a) i.t is not clear that 
the CGI improvement score, as used by investigacors in these 
studies, actually meascu-ed improveme!lt in OCD symptomatology, based 
on a review ot the original px-otocol and the form used in these 
trials (it this is not the case, the CGI may be less clinically 
:relevant); b) the basis for the claim that the CGI was a "more 
sensitive indicator of treatment response" is unclear (the NIMH-OC 
Scale, which has a larger number of gradations for rating 
syrntomatology, wo'..lld se.em to be more sensitive); c) there is a 
divergence between the efficacy results using these two scales, the 
CGI presenting LUVOX therapy in a more favorable light than the 
NIMH-OC Scale; and d) direct comparison of LUVOX with Prozac is not 
warranted since comparisons would be across development p1:ograms 
and not on the basis of a head-to-head comparison study. 

2) CONTRAINDICATIONS (pages 41, 43, and 50; see also Attachment V) 
The sponsor objects to the contraindicated use of LUVOX with 
terfenadine or astemizole. They contend that this concern warrants 
a PRECAUTION. Tht'!ir ~>tance is that clinically si~Jnificant. LUVOX 
inhibition ot P450IIIA4 is, Lo date, a theoretical conccorn and 
these r-:.;mbinations should not, according to 2lCFR 20l.57(d), be 
contraindicated itl labeling. 

Evidence is adduced (see Attachment V of this submission) that, 
while fluvoxamine clearly inhibits P450IIIA4 metabolism of 
alprazolam, the degree of inhibition is much less than ketoconazole 
inhibition of alprazolam metabolism (Table l, Attachment V). A 
study is currently underway !Jy David Greenblatt, M.D. (Tufts 
University) to examine the Ki' s associated with inhibition of 
terfenadine metabolism by various SSRI' s, including fluvoxamine, 
and SSRl metabolites. Based on mathematical modeling, Dr. 
Greenblatt has hypothesized that terfenadine clearance must be 
decreased by 13- to 59-fold in order LO produce levels of parent 
tert'enadine sufficient to measurably prolollg the QTc; in concrast, 
alprazolam clea1.ance is only halved wheiL adminiscered with 
fluvoxami.'1e. Actual terfenadine levels du~~ing coadministration 
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wit·h ketoconazole were close to those predicted by this model c:.nd 
tl1ese levels were associated with QTc prolongation. While 
fluvoxamine data from his study of terfenadine metabolism is not 
yet available. preliminary data with other SSRI's (Table 2, 
Attachment V) suggests that in vitro inhibition of terfenadine 
clearance will be considerably less than that produced by 
ketoconazole. 

Tl1e sponsor has also examined the records of patients in Strata I 
OCD core and extension studies and Str-ata I depression studies who 
had been treated with either terfcnadine or astemizole during a 
clinical trial. No patient received astemizole but 15 received 
fluvoxamiile with terfenadine. Only cne clinically important event 
occurn~J among these patients: 

A 58 year old female, with pre-study hypercholesterolemia and 
non-specific T-wave c!1anges and a 3 year history of 
intermittant chest pain, began treatment under blinded 
cor1ditions with fluvoxamine for depression. After nine days 
of treatment, she experie11ced the sudden onset of substernal 
chest pain radiating to he>: left ann. She presented at the 
emergency room and a diagnosis of acute myocardial infarction 
was made; there were no laboratory values provided. 
Subsequent evaluation revealed an occluded left coronary 
artery and a 50% occlusion of the right coronary artery. She 
was ~uccessfully treated with angioplasty. It was concluded 
by the sponsor that this event was likely to be the product of 
an evolving atheJ.:osclerotic process. (Patient /Study 
5526/Str·ata I) . 

Also, the Drw,j Safety Unit: of Solvay conducted a search of its 
database (foreign post-marketing and clinical trial reports) for 
any serious adverse events which might represent an interaction 
between fluvoxarnine and either· terfenadine or astemizole. No such 
cases were found. 

However, there are two reports of serious adverse events associated 
with the use of terfenadine or astemizole with fluoxetine: 

A 41 year male with no previous cardiac disease experienced an 
irregular heart beat, shortness of breath, and orthostasis 
while receiving fluoxetine 20 mg/day and terfenadine 60mg bid. 
Other medications included ibuprofen, misoprostol, and 
ranitidine. Cardiac evaluation was remarkable for a systolic 
ejection murmur and ECG revealed a normal sinus rhythm. The 
symptoms resolved after discontinuation of terfenadine. A few 
days after discontinuation of terfenadine, a Holter monitor 
revealed intermittant sinus tachycardia, with rates to 147 
bpm, and no significant ectopic beats. It was speculated by 
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the author 
te1tenadine, 

that fluoxetine inhibited the metabolism 
1 

leading to Lhe reported ca:t·diac symptoms. 
of 

A 41 year old female died, apparently while taking fluoxetine 
and astemizole in combination. Autopsy revealed no apparent 
cause of death. She had a past history of breast cancer. No 
ether details are available but one cannot rule out the 
IJossibility that a d:tug-induced ar-rhythmia was responsible for 
death.-

In sum, ther·e is Eo clinical evidence thus fa:c of a significant 
fluvoxamine/terfenadine or fluvoxamine/astemizole interaction, in 
vivo. Daca from an in vitco study of fluvoxamine and terfenadine 
should be available shortly. It. has been hypothesized that the 
degno;e of inhibitc~d terfenadine metabolism seen with fluvoxamine 
will ue small compa1·ed to that seen with ketocunazole and thus will 
likely be insufficient to produce levels of terfenadine associated 
with se1ious cardiovascular events. 

However, the extrapolatior1 of in vitro data to in vivo situations 
is tenuous and, perhaps, an in vivo study should be done, after in 
vitro testing, to evaluate the potential for this interaction. 
Should the agency insist that this contraindication stand, the 
issue of amendir,g the labeling of the other marketed SSRI' s will 
need to be addressed since it appears that they also inhibit 
P4 50 I I IA4 to a degree rough] y comparable to that observed with 
fluvoxamine in in vitro studies. 

3) "BENZODIAZEPINES" AND "PROPRANOLOL AND OTHER BETA-BLOCKERS" 
(pages 42, 44, 48, and 50-51) The sponsor states that discussions 
of interactiorw of LU\'OX with the:;e two clascoes of drugcc; should be 
moved trom \'IARNINGS to the PRECAUTIONS section sin·.~e these drugs 
have a wide margin of safety and since there is no evidence of an 
associated serrous llc.za:t·d with such combined use (Ref: 21CFR 
201.57 (e)). 

In cour1terpoint, elevated alprazolam levels l1c.ve been associated 
with inc:r.-eased decrements in memory and ps·J :::homo to>: performance, 
which may have quite serious con:.>equences unde1· some circumstances, 
e.g. d1·iving an automobile. Likewise, bradycar-dia and hypotension, 
associated witl1 concurrer1t fluvoxamine and beta-bloc~er use, may be 
quite haza:r:dous, e.g. serious falls or impaired consciousness. 

1 Swims ~1P. Potential terfenadine-fluoxetine interaction 
[letter] The Annals of Pharmacother-apy 1993; 27: 1404 1405. 

0 
~led\~~>tch rc•p,,lt to thc:: P.t.ozac NDA, submitted 2/10/94 (1'-lfl·. 

Report # US94013052A). 
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4) INTERACTION WITH TRICYCLIC ANTIDEPRESSANTS (page 47; see also 
At tachment II d) 
T'le sponsor suggests deletion of refe1·ence to clinical data which 
indicates that fluvoxamine may inhibit the P450IID6 metabolism of 
TCA 1 s: 
l'lld le they are correct: in saying t:hat fluvoxamine appears ·to be a 
relat:ively weak inhibitor oi IID6 in vit.ro and that a more potent 
effect may be inhibit~on of P450IA2, which is responsible for N
demethylation of TCA' s, ther·e ar·e nonetheless two case reports of 
clinically significant: elevations of desipraminP levels in patients 
receiving desipramine thLorapy in conjunction with fluvoxamine: one 
pat:ient experienced a seizure associated with a desipramine level 
of 285 ng/ml (pre·fluvoxarnine level was 159 ng/ml) and the second 
patient experienced tremor, dizziness, and contusion associated 
with a desi~ramine level of 194 ng/ml (pre-fluvoxamine level was 
126 ng/ml). Sin .. ·e desipramine ::.s metabolized by IID6-mediated 
l1ydroxylation, these cases strongly suggest that fluvoxamine does 
have the porential to inhibit this enzyme to a clinically 
signi t icant d· 'gr·ee. 

5) PHAru~COKINETIC EFFECTS OF OTHER DRUGS ON FLUVOXAMINE (page 47) 
The sponsor would like to delete the statement that none of the 
interactior1 study data suggested an effect of other drugs on the 
pharmacokinetics of fluvoxamine, althougl1 potent inhibitors of IID6 
dnd IIIA4 have not been studied. They explain that these possible 
interactiot!S may not be accurate since the isoenzymes involved in 
(luvoxamine metabolic;m have not yet been fully i:westigated and, in 
any event, fluvoxamine has a wide margin of safety and such 
interactions wrn:ld pose little risk. 

They are corzect in that it is tlot known as a fact, at this time, 
whetbe1· llD6 or IIIl\4 are ~nvolved 1n fJuvoxamine metabolism. 
Thus, n1e~nt ir)n nt t hc'Se spec it ic en:::ymes should, perhaps, b2 
omit ted. Hmve\·e1·. as a corollary to this lack of data, the 
clinical conseqLiences of using a drug which inhibits fluvoxamine 
metaboli"m have not bet>n sy~;tematically studied. The phr·ase "None 
ot the drCJgs studic>d tor drug intetactiorw significantly affected 
the pharmacokinetics of tluvoxamine" should remain and 
consideration should be given to indicating, i~ addition, tl1at the 
isoenzymes 1·esponsible tor: tluvoxamine metabolism have not yet been 
identified. 

6) CI,OZAPINE INTERACTION (page 49) The sponsor has added 
information r·e<:Jarding elevated clozapine levels when fluvoxamine is 
take~ with this drug, based on a literature report. This report 
was reviewed by the undersigned on September 1, 1994, and a 

J See ~ .. Etsr>__l. C~nd Case 4 in: Spina E, ·~t. al. Intt.n·action 
Bc•twc:en Fluvnxc~Jn LJl,, ,tl!ci lmivram.i.ri..::/Ll•"UiiJLUnillt' iu Four Patients. 
Therap<;utic Druq ~lonitoring 1992; 14 (3): 194 J9o. 
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:t-ecommendatic'll to add tllis information to labeling was made at that 
time. 

7) REVISED ADR TABLE (1% TABLE) (pages 55-59) As recommended in 
the approvable letter, the sponsor has revised the ADR table by 
combining ~he table for the two pivotal OCD studies with the table 
for the six short-term depression studies. 

This is acceptable al~hou3h other features of this table deserve 
comment: a! the nt..mber of patients experiencing each event is 
provi.ded: this is unnecessary since the total N's are given and 
percentages a:re listed for each event; b) many vague terms persist 
in this table (e.9. thinking abnormal, tooth ·sorder, and pain): 
clarification of these events with footnotes sl10uld be considered; 
c) Footnote 2, which lists intrequent events in this study pool, is 
not needed since the "Other Events" table will include these 
studies and, thus, these events. 

8) "OTHER EVENTS' TABLE (pages 63-66) The study pool for t.his 
table now encomr'asses l;LL Strata I and Strata r:: studies 
(previously, only those studies that used spontaneous reporting to 
collect ariverse event data were lncluded) Also, for events not 
deemed potentially serious, those reported for· only one patient are 
omitted. 

This is acceptable. However, there are a few recommendations for 
further minor changes itl this table: a) under ~ody as a Whole, 
"lab test abnormal" i:3 too non· specific to be helpful and should be 
listeo:l as the specific abnormalities; b) under Cardiovascular 
SyE;t_!?m, "cer·ebrulvascular- disorder" is probably better known as 
ce':-d.ll:ova:;cular disorder; c) under Endocrine System, 
"hypothyroidism" wac; replaced with "goiter," which is less 
r;peci f ic: thi.:; change should l.Je reversed. 

III. Safety Update: Serious Adverse Events 

A. Sources of Clinical Data 

Discussed in this section are ilU serious' adve:t·se events reported 
to the sponsor- L'etween October· 2, 1993 and August 31, 1994. Each 
case is supported by a MedWatch Vorm 3500A. Sources of this data 
are defined as follows: 

Strata I; thirteen North American, cont:t-olled studies in depression 
and CCD. Since these studies were completed prior to and reported 
in tt;.e ori'Jinal NDA submission, there is no information to update. 

Strata I I: North Ame-.:ican uncontrolled and European controlled and 
uncontrolle<l studiPs. 

1\s detined 1n ~- 314.80. 
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Strata III: worldwide post-marketing studies. 

Strata IV: spontaneous reports of serious adverse events to the 
sponso~·. 

Strata V: U.s. o;: European completed clinical studies r:eported 
subsequent to the previous update. 

Pivotal Denression Studies: 6 U.S. trials in depression which form 
the basis f0r efLi.cacy demonstration in 

Since these studies wer·e completed prior to 
and repor·ted in the previous NDA satety upda.te, the~·e is no new 
information. 

U.s Investigational Studies: ongoing investigati0nal studies in the 
U.S. -..mder IND 

European Postmarketina a1~d Japanese I~!vestigar.ional Studies: 
ongoing studies not conducted under an IND. 

Miscellanecus Study-/Liter·ature: European inver;tig;cu:.o': initiated 
studies not sponso:c-ed by Solvay but published in the literature. 

B. Safety Findings 

There were 12 deaths: reported from all clinical data sources. 
MedWatch 1SQJA' s for all deaths were reviewed and are summarized in 
Appendix 1. The causes of death are as follows: 

Suicide 
Curdiac 
Asthma Attack 

10 
1 
1 

By far, th~ most common cause ot death was suicide. Half (S) ot 
these suicides occurred in patients wirh documen~ed depression; one 
patient suffered schizophrenia, one obsessj.·v-e compulsive disorder·, 
and the remaining thcee had 11nknown diagr;oses. The sponsor 
submitted a suicidality meta-analysis on Jaunuary 15, 1993, which 
systematically explored for an association between tluvoxarnine 
treatment and suicidality emergence or worsening: L.here was no 
evidence to support such an association. Four suici~eG were by 
physical means, four ty overdose, and two by unknown methods. 
None of the four ovc~r·dose deaths appeared to involve the ingestion 
of fluvoxamine alone. 

The cardiac death occur-red in a 30 year old male with psychotic 
depression who had received fluvoxamine for eight days (100 mg/day 
for 4 days, then 200 mg/day for 4 days), in addition to lithium, at 

5 liang i ng , 
drowning. 

S L 1. i.Ul(j U l at i Oll, ciirlJou monoxide 
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an unknown dose. He experiP.r,ced anxiety, dizziness, and nausea 
during the f i1·st fou:c days of trea::ntent. On or "''"')llt day 3, 
chlorpromazin,•, trilafon, and orphenadine we~e adc· On the 
eighth day of fluvoxamine tr·eatment, he v1as pale, .xious, and 
hyperventilating; cardiac arrest: occu1·red and he expired. It is 
difficult to make an assessment 0f thE contribution of fluvoxamine 
to death, particularly given the multiplicity of other medications 
used at the time of death and pas': as~~ociat.ion of 3'ldden death with 
neuroleptic us~. Data in this case does not support the occurrence 
of severe EPS, as would be seen in neuroleptic malignant syndrome. 
Previous review of the vast fluvoxatni11e database did not ~eveal a 
pattern of similar deaths. There are only two r~ports of death 
designated "sudden death" occurring 1n fluvoxamine treated 
patients, both from the or·iginal foreign postmarketing safety 
dacabase (N- 4.5 million patients): one occurred in a 38 year old 
male" r·eceiving concomitant rhioridic:;:;rne, to which the death was 
attributed, and the other in a 35 yeac old male' with epilepsy, 
with which sudden death has been assocjated. In conclusion, lt is 
felt to be unlikely that fluvoxamine coctributed to this dedth in 
a significant way. 

The other non-suicide death occurred in a fe<nale wllo died during an 
asthma attack. Concomitant mo=:dication was nydroxyzine. No other 
clinical information is provided. Given the paucity of clinical 
information available in this case, it is aga1n difficult to fully 
assess the role of fluvoxamine in tl1is deatl1. However, since no 
pattern of similar serious adverse events nas been associated with 
fluvoxamine to date, it is har·d to implicate fluvoxamine as an 
etiologic agent. 

ln summary, none ot these d<Oaths \v~'le felt to be reasOJ<a!.Jly 
attributable to tluvoxamine. 

A total of 148 non-fatal ser·iouc.; ad\·ers.-' events were reported tr·om 
these sources_ All submitted .35001\' s were reviewed by the 
und·2rsigned to identify clinically signi ticaat adverse events which 
had not beell previously obser·ved in a:;sociation with tluvoxamine 
ar1d wl1ich are possibly attributable to Eluvoxamine exposure. A 
total of two such cases were located and a.re described below, 
referenced to the Manufacturer's report wm:~er and page number in 
volume #2 of this submission. 

#FLUV1940058 (page 160-161) A 45 year· old depressed male inpatient 
b-=gan treatment with fluvoxamine 50 mg/day and amitriptyline. Due 
to lack of impr-ovement, f luvoxamine was ir.cn::,~sed to 3 00 mg/ day and 
levomepromazine and supiride, both antipsychot.ics, were added. One 
week later·, he experienced d seve1·e akinesia and fever. A 

b 
FL0575 . 

. , 
FL2241. 
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~i0n, felt to be secondary to akinesia, was 
Jl,•sed. The antipsychotics were discontinued, but 

.. ed. When fluvoxamine was discontinued, the 
syndr.:Jme improved dr-amatically within 48 hours, 

.i113 in 6 days. 

A que..,·.~~u ::c·evolving around t.his case is whether this -patient 
actually expe~ienced neurole!Jtic malignant syndrome based on the 
fir:dings of akinesia and fever. While this data would not fulfill 
::ormal crit:eria for NMS and the fever may have been due to an 
evolving pneumonia, it must be borne in mind that complete 
information abouc this event (e.g. blood pressure and pulse) is not 
known. 

A second question is whether fluvoxamine played an important role 
in this event, since antipsychotic use in itself may explain such 
findings. The answer is unclear: while discontinuation of 
tluvoxamine, and not the antipf;ychotics, was temporally related to 
resoluti0n of the symptoms, it is known that EPS does not subside 
immediately ai<-.er neuroleptic discontinuation and resolution may be 
delayed tor several days. 

''Extrapyramidal syndrome'' is included in the ''Other Events'' table 
of labeling. However, given the severity of akinesia in this case, 
association with fever and possibly pneumonia, and the possibility 
that fluvoxamine may have play<od a significant: role in this event, 
it J.s suggested that: the foll<)Wing be added to the Non-liS 
Postmad..;eting Reports section ot labeling: "akinesia and fever 
associated with the concur-rer.t use of LUVOX and antipsychotic 
medication." 

#FLUV1940069 (page 168) A :i6 year old male with a six year history 
of hypertension was t:r·eatc:d with tluvoxatl'ine 100 mg/day for· 
appr·oxi.mately two months when acute renal failure, of uncertain 
etiology, was diagnosed. He underwent hemodialysis, n:cei ved 
methylpr·ednisolone, and work-up revealed only cryoglobulinemia, 
which may be seen in c. number of di ve:r·se vascul it ic syndromes. 
Concurr011t me~icatiu11 was atenolol, whicll had be started about 5 
years prior to this event. 

No simila1.· events have been previously noted within the fluvoxamine 
safety database. But acute renal failure has bee11 associated with 
some drugs and, while a role tor fluvoxamine in the etiology of 
thio event is felt to be remote based on past expel:ience, it cannot 
be entirely ruled out. It is reconmended chat the event "acute 
renal failure" also be added to the Non-US Postmarketing Reports 
section of labeling. 

Reports of the tollowing drug-drug interaction were just recently 
reviewed. 

Page 9 NDA 20,243 

OCD fluvoxamine Page 325 of 708



•.,....,. ' ' • i I ', : ' • 

.. -. ..,........, ' ' ; \ 
• •• ._ •• •• ·-· ' . ' \ r . . 

... .. ~·· ...,, . - . ' 

#~'LUV1940098 (pages 178-179: A 66 yc~a1: old fema.!.~ who 1·eceived two 
courses of fluvoxamioe treatrn~nt duri119 chronic clozapine therapy 
experienced significant clo::apin<: serum level elevations with 
combined therapy versus c::.o;:apine <Heme. A literati. re report of 
elevated clozapine levels a[cer t.he addition ·of fluvoxamine was 
reviewed by the undersigned on September ::., 1994, this interactic'1 
was recommended for notation ~n labeling and the sponsor appears to 
concur with this recorr.menJ.ac.on (set= pa9e 49, volume Ill of this 
submission). Thus, this case will not be further discussed here. 

IV. World Literature Update 

The sponsor searched the liter<:lture to identify any significant 
safety findings. The primary source of literature data for t;,J.s 
sea:-ch was the Solvay Duphar Pharmaceuticals' L.i terat ure 
Information Service (OPLIS), covering the period October 2, 1993 
through Septembe·r 6, 1994. The OPLIS datab;:we comprises literature 
from <"'edline, Embase, BIOSIS, Scisearch, Chemical Abstracts, and 
Derwent Drug File. Additionally, Solvay Duphar· scans about 1'10 
biomedical jouruals in its library tor the most recent literatur·e. 

Based on the above search, 70 publications and/or abstracts were 
identified for review; these are listed in the hibliography in 
Attachment IVb (pages 293-302, volume 112). The sponsor also 
submitted copies of tive published articles from the above 
me11tioned bibliography which they considered to be particularly 
x·elevant. These ar·e briefly sum[(lCil'ized below: 

1) A case report of aplastic anemia in an individual treated with 
bot!'. fluvoxamine and 1·emoxipride; this adverse event is most likely 
attt·ibut<d..>le to the latte1· nk'dication. 

2) A letter discussing the postmortem distribution of tluvoxamine 
following an overdose. 

3) , nd 4) A study and a repol·t of t\lo cases of f luvoxamine 
itlt.iJitiOtl ot clozapine metabolism; this i11teraction is included itl 
curT<'.nt.ly p1c.:vosed lal.Je.ling. 

S) A report oi tive caLes of fluvoxamine inhibition of methadone 
metabolism; this interact.::.on is also includt:!d in currently px·oposed 
labeling. 

Bradley Jeffries, M.D., M.S., Senior Medical Scientist for Solvay 
Pharmaceuticals, has provided written certification (Attachment 
IVa) that be has reviewed those articles in the Engli-.;.· language 
and has discovered no finding that would adversely ai!'~ct 
conclusions about the safety of fluvoxamine, with the except.:.ou of 
the pocential interaction between clozapine and fluvoxan1ine. 
Fon~ign at-ticlt:!s ar·e being reviewed by individuals qualified by 
Eurof.'<!Clll at til i dL,·:.; oi Sol vu.y; .111 new or significant clinical 
findings \vi ll \Jt" tut·wardt:!d in a subs~quent submission. 
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V. ForPign Regulatory Update 

Since the pre~icus up~ate, tluvoxamine has been registered tor the 
treatment of d~pression in three additional countries: Bahrain, 
Lei::'3.non, and Slovaki<t. Oth·~rwise, there :Ls no new significant 
into~mation to 1eport regarding the worldwide registration status 
ot flu~oxamine, accord1ng to the sponsor. 

VI. Long-Term Efficacy Data 

A det iciency in tht' development prog~·am tor t luvoxamine in the 
treatmen: ot OCD was the lack ot adequate relapse prevention data, 
which would assist tb= clinician in t~·eatment planning following 
re,c:ponse to acute treatmenr. The sponsor does commit to conducting 
an adequate and 1,·e. l ·controlled l'elapse prevention trial. They 
p!.an to wo1.k closely v;ith the agency in developing an appropriate 
protocol. 

VII. Pediatric OCD Information 

Another important dei.iciency in the sponsor's developmc~nt program 
was the absence of sar et y and et t icacy data in children and 
adolescents, given that OCD frequently has an onset in childhood or 
adolescence. The ~;yonsor r·eports that study RH.ll4.02.01, 
"Fluvoxamine in the Treatmemt of Obsessive Compulsive Disorder: A 
Multi-Center, Place~o-Cor1trolled Study in Outpatier1t Children and 
Adolescents," is almost completed. 'fhey plan to submit the study 
report, when availa~le, as part ot a labeling supplement. 

VIII. Conclusions and Recommeudations 

Thc2!·e a:t'e some outstandincJ labeling issues which need to be 
r•!solved Let ore iin<ll a!Jploval, the most important ot which are: 

1) Efficacy daL1 present at i.on using the CGI- improvement scores. 

2) Colltraindication:3 1nth tertenadine and ast·~mizole. 

These and othe:'r Ltbe l ins coth~enu3 are discussed above. The sponsor· 
he<. 1·equested a meeting w.i.th the agency to discus:: labeling. 

To summa~ize the satety tindi.ngs, a review of the aforementioned 
safety data (serious adverse event update and world li t.erature) 
revealed only two adverse events which were not observed in 
p~~~ious safety databases and are not adequately refle~ted in the 
currently proposed labeling: 

1) Acute renal failure. 

2) Severe akinesia with tever when tluvoxamine was used with two 
netnolept ic dt U<J:'. 

Page ll NDA 20,243 
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While both ever1ts were quite serious, the role of fluvoxamine in 
these events is unclear. Th1s, until further evidence of a causal 
relationship to fluvoxamine emerges, it is suggested that both 
events be added to Non-US Postmarketing Reports. 

Overall, the submitted data supports the previous conclusion that 
fluvoxamine appears to be reasonably safe under the conditions of 
use recommended ir1 proposed labeling. 

Then= are no nrew significant fore.1.gn regulato1.y developmentt> since 
the prior update. 

The sponsor does commit to conducting an adequate and well
controlled relapse prevention study. 

The snonsor has agreed that the study 1·eport from RH .114. 02.01 
(fluvoxamine in the treatment of childhood and adolescent OCD) will 
be submitted as a labeling supplement when available. 

cc: ND!-1.1;20,243 
HFD-120 
IIFD-120/GDubitsky 

TLauqnren 
I'D avid 

Page 12 NDA 20,24j 

Gregory M. Dubitsky, M.D. 
September 26, 1994 
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Jl.PPENDIX 1 

Summary of Deaths Occurring in Fluvoxamine-Treated Patients 

Patier:t P.ge I i Dose I Duration I 
!\umber (y:cs) Sex (rna/d) (days) I Cause of Death and Com~er:ts 

STRATA IV (EUROPBAN POSTMARKETING SURVEILLANCE RE~'OR'l'S) I 
:2:JCl I Cause of death undetermined. the time of death FLUV1930230 30 M 5 TX at 

consisted of fluvoxamir:e, lithium, orphenadrine, and 
two dopamine receptor antaaonists. 

FLUV1930267 Unk F Unk L'nk Suicide (overdose of multiEle, UI1ldo?ntific,d dru_go;). 

FLUV1940006 32 M 50 8 Suicide (method unknown). . 
FLU'v'l940074 28 F L'nJ.: 

i 
Unk Suicide (strangulation, with evidence of a possible 

fluvoxamine overdose &nd alcchol inaestion) . 

FLtT/194 0 l G C; Ur:)~ F C'nk Unk ;:,sthma .:J.t tack. CO!lcomitant medic~tion: hydroxyzine. 
llc other clinical in format ;.on. -

FLTTJ1940103 52 Unk Unk Unk Presumptive suicide by ov0rdose (fluvcxamine + 
thioridazine; based on post-mortem ble-ed samples. . 

FLul/194 0115 31 M 150 I 31 Suicide (carbon monoxide Eoisonina). 

FLuv194u116 26 F Unk 1 Suicide (overdose of fluvoxamine + amoxapine followed 
by coma, convulsion, and malignant hyperthermia, then 
hypothermia, disseminated intravascular coagulation, 
rhabdom_yolysis, shock, re!:3.l insufficiency, and death) . . 

ONGOI~G EuROPEAN & JAPANESE INVESTIGATIONAL STUDIES 

FLUV1940ll8 28 l-1 50 47 Suicide (method unknown) . 

FLUV1940119 37 M 150 25 3uicide (drownin:;!). 

rLU'v'l94Cl79 l 36 M Unk 10 .Suicide (han9:ins[l . 
•' FLUV1940185 j 29 F Unk Unk .Suicide (overdose with ~luvoxamine + aldohol) . _d] '-·-

Page 13 NDA 20,243 
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Sponsor: 

Drug: 

Review and Evaluation -~f clinical Data 
NDA 20,243 

Solvay Phznmaceut icals 

LUVOX (Fluvoxamine Maleate) 

Haterial Submitted: Literature Repo1:t of Drug lnteractlou: 

Source: 

Fluvoxamirle/Clozapine 

Hiemke C, et al. Elevated Levels of 
Clozapine in Serum After Addi~ion of 
Fluvoxamine [L=tter] . J Clin 
P::>ychoph<nmaco~ 1994; 14(4): 279-281. 

The aforementioned letter (<>ee attachment) describes three cases 
from Germany of significantly elcovated levels of clozapine when 
clozapine and tluvoxamine were coa.dministered. 

The best documented case occurTed in a 36 year old female with 
chronic paranoid schizopl,renia who had been treated with clozapine 
400 mg/day, haloperidol 0.5 mg/day, and lorazepam 0.5 mg/day. Due 
to extrapyramidal side eftc~cts and the onset ot dep1.·essive 
symptoms, haloperidol wo.s discontinued and fluvoxamine was begun at 
a dose of 100 mg/day (Day 0) . Serum levels at this time were: 
clozapine 267 ng/ml, N-desmethylclozapine 206 ng/ml, and clozapinP 
N-oxide 199 ng/ml. Subsequer,tly, lorazepam was discontinued and 
levels on Day 4 were: clozapi.ne 2166. ng/ml (an eight-fold 
elevation), N-desmetl!ylclozapine 615 ng/ml, and clozapine N-oxide 
70 ng/ml. The Day 8 parent dr·ug level was even higher (3151 
ng/ml). There was an associated decrease in metabolite:parent 
ratio for the two metabolites at Days 4 and 8, suggesting dereased 
metabolism of the parent compound. Neither metabolite has 
substantial activity. Clozapine was withheld on Day 7 for two days 
and was restarted at a lower dose of 50 m~!/day; ~.he fluvoxamine 
dose ''as also decreaseu to :;o mg/day. The clozapine level on Day 
14 was reduced substantially but still higher than pre-fluvoxamine 
levels; the metabolite: par·ent r·atio was inc1:eased. 

Two other cases are I.Jriefly described in which the combination ot 
f luvoxamine and clozapine was associated voith markedly high 
clozapine levels (1678, 2689, and 2911 ng/ml). Although clozap . .;.ne 
monotherapy levels were not available, the observed levels are 
considerably higher than those usually seen with clozapine 
t:r·eatment alone. 

No notable clinical symptoms were reported in these patients. 

NDA 20,243 Page 1 
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The authors suggest that inllilJ' tion of the N-demethylating enzyme 
may be implicatect in these findings, as appears to be the case with 
elevated TCA levels when fluvoxamine is coadministered. 

Since the risks of some significant~ adverse events associat.ed with 
clozapine therapy, such as seizurer> and orthostatic hypotension, 
appe<.u· to be dose-related, and thus probably concentration-related, 
it is telt that this apparent pl,cnmacokinet.ic interaction warrants 
lll(~!ltion in the Drug Interactions ~>ection of labeling for LUVOX. 
Under the subsection CNS Active D1.·ugs, it is recommended that the 
following be added: 

Clozapine Si~nificantly increased clozapine levels have been 
reported when fluvoxamine was coadministered with clozapine. Since 
clozapine related seizures and ortl1rost?.tic hypotension appear to 
be ~ose related, the risk of these adverse even~::; may be higher 
when fluvoxamine is taken wiLl! clozapine. 

CC: NDA 20,243 
HFD-120 
HFD-120IGDubitsky 

TLau9h1·en 
PDavid 

Attachment: 

NDA 20,243 

Gregory M. Dubitsky, M.D. 
September 1, 1994 

CJ-r-Cjl 

-!. ~y:~~, 
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EXCLUSIVITY SUMMARY FOR NDA I .J 0 ) Y] SUPPLI __ _ 

Trade Name 

Applicant Name 

Approval Date If Known 

PART I IS AM EXCLUSIVITY DETERMINATION NEEDED? 

1. An exclusivity determination will be made for all original 
applications, but only for certain s~pplements. Complete PARTS II 
and III o! this Exclusivity Summary only if you answer "yes" to one 
or more of the followi~g question about the submission. 

a) Is it an original ~DA? 
NO /_/ 

b) Is it an effectiveness supplement? 

YES /_/ NO/~ 

If yes, what type? (SE1, S£2, etc.) 

c) Did it require the review of clinical data other than to 
support a safety claim or change in labeling related to 
safety? (If it required review only of bioavailability or 
bioequivalcnce data, answer "no.") 

YES /._/'1 NO /_/ 

If your answer is "no" because you believe the study 1s a 
bioavailability study and, therefore, not ciigiblc for 
exclusivity, EXPLAIN why it is a bioav.-,ilability study, 
including your reasons for disagreeing ~~th any arguments made 
by the applicant that the stud} was not simply a 
bioavailability study. 

If it is a supplewent requiring the rev_ew of clinical data 
but it is not an effectiveness supplement, describe the change 
or claim that is supported by the clinical data: 

form OGD-011347 Revised 7-90 
-·... .. ....... r. .--- .... ~' 
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d) Did the applicant request exclusivity? 

YES /_/ NO I A 
If the answer to (d) is ''yes," how many years of exclusivity 
did the applicant request? 

IF YOU HAVE ANSWERED "NO" TO ALI. OF THE ABOVE QUESTIONS, GO 
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8. 

2. Has a product with the same ~ctive ingredient(s), dosage form, 
strength, route of administration, and dosing schedule, previously 
been approved by FDA for the same use? 

YES /_/ NO/ /J 
If yes, NDA # ____ • 

Drug Name ------------------------

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE 
BLOCKS ON PAGE 8. 

3. Is this drug product or indication a DESI upgrade? 

YES /_/ NO / -~ 

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE 
BLOCKS ON PAGE 8 (even it a study was required for the upgrade). 

PART II FIVE-Y~AR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES 

(Answer eithe~ #1 or 12 as appropriate) 

1. Single active ingredient product. 

Has FDA previously approved under section 505 of the Act any dr~g 
product containing the same active moiety as the drug under 
consideration? Answer "yes" if the active moiety (including other 
esterified forms, salts, cc,mplexes, chelates or clathrates) has 
been previously approved, but this particular form o! the active 
moiety, e.g., this particular ester or salt (including salts with 
IJyd~ogerl 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 I/; 
Page 2 
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If "yes," identify the approved drug product(s) containing the 
active moiety, and, if known, the NDA l(s). 

NDA# 

NDAI 

NDAI 

2. com~ination product. 

If the product contains more than one active moiety(as defined in 
Part II, #1), has FDA previously approved an application under 
section 505 containing any ~ of the active moieties '.n the drug 
product? It, for example, the combination contains one never
before-approved active moiety and one previously approved active 
moiety, answer "yes." (An active moiety that is mar-keted under an 
OTC monograph, but that was never approved under an NDA, is 
considered not previously approved.) 

YES /_/ llo I I 

If ''yes," identify the approved drug product(s) containing the 
active moiety, and, if known, the NDA #(s). 

NDA# ___ _ 

NDAI 

NDA# 

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY 
TO THE SIGNATURE BLOCKS ON PAGE 8. IF "YES" GO TO PART III. 

PART III THREE-YEAR EXCLUSIVITY FOR HDA'S AND SUPPLEMENTS 

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 answer to PART II, Question 
1 or 2 was ''yes.'' 

Page 3 
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1. Does the application contain reports of clinical 
investigations? (The Agency interprets "clinical inve::;ticptions" 
to mean investigations conducted on humans other than 
bioavailability studies.) If the application contains clinical 
i11vestigations only by virtue of a right of reference to clinical 
investigations in another application, answer "yes,'' then skip to 
question J(a). If the answer to J(a) is "yes" for any 
investigation referred to in another application, do not complete 
remainder ot summary !or that investigation. 

NO /_/ 

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE a. 

2. A clinical investigation is "essantial 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 ( L e., information other tha;. 
clinical trials, such as bioavailabllity data, would be sufficient 
to provide a basis for approval as an ANDA or 505(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 ~ould have been sufficient to 
support approval o! the application, ~i thout reference to the 
clinical investigation submitted in the application. 

(a) In light ot previously approved applications, is a 
clinical investigation (either conducted by the applicant or 
available from some other source, including t..he published 
literature) necessary to support approval of the application 
or supplement? 

YES 1_1 NO I I 

If "no," state the basis !or your conclusion that a clinical 
trial is not nP.cessary for approval AND GO DIRECTLY TO 
SIGNATURE BLOCK ON PAGE 8: 

(b) Did the applicant subP1it 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 I_/ NO I I 

Page 4 
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(1) If the answer to 2(b). is "yes,." do you personally 
know of any reason to d1sagree Wlth the applicant's 
conclusion? 

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 effective:1ess of 
this drug product? 

YES /_/ NO I I 

If yes, explain: 

(c) If the answers to (b) (1) and (b) (2) were both "no," 
identify the clinical investigations submitted 1n the 
uppli~ation that are essential to the approval: 

Studies comparing two prod•_,ct:s with the same ingredient (s) are 
considered to be bioavailability studies for the purpose of this 
section. 

3. In audition to being essential, investigations must be "new" to 
support exclu~ivity. The agency intP.rprets "new clinical 
investigation" to me~n an investigation that 1) 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 uf a previously approved drug 
product, i.e., does not redemonstrate something the agency 
considers to have been demonstrated in an already approved 
application. 

Page 5 
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a) For each investigation identified as "essential t:o the 
approval," has the investigation been relied on by th& agency 
to demonstrate the effectiveness of a previously approved drug 
product? (If the investigation was relied on only to support 
the safety of a previously approved drug, answer ''no.") 

Investigation #1 n.- l_j NO /_/ 

Investigation #2 YES I_/ NO I I 

If you have answered "yes" fnr one or more investigations, 
identif}' each such investigation and the NDA in which each was 
relied upon: 

b) For each investigation identified as "essential to the 
approval", does the investigation duplicate the results of 
another investigation that was relied on l:ly tt:e agency to 
support the effectiveness of a previously approved drug 
product? 

Investigation #1 YES/_/ NO !_/ 

Investigation 12 YES /_/ NO /_I 

If you have answered "yes" for one or more investigation, 
identify the NDA it1 which a similar investigation was relied 
on: 

c) It 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 investiyations listed i11 

l2(c), less any that are not "new''): 
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4. To be eligible for exclusivity, a new investigation that 1s 

c,sential to approval must also have been conducted or sponsored by 
the applicant. An investigation was "conducted or sponsored by" 
the applicant i1', before or during the conduct of the 
ir1vestigation, 1) the applicant was the sponsor of the IND named in 
the form FDA 1571 filed with the Ageilcy, or 2) the applicant (or 
its predecessor in ir1terest) provided substantial support for the 
study. Ordinarily, substantial support will mean providing 50 
percent or more of the cost of the study. 

a) For each investigation identified in response to question 
3(c): if the investigation was carried out under an IND, was 
the applicant identified on the FDA 1571 as the sponsor? 

Investigation #1 ! 

IND I __ _ YES 1_1 NO l ___ l Explain: 

IND I 

Investigation #2 ! 
l 

YES 1_1 ! NO ! __ I Explain: 

(b) For each investigation not carried out under an IND or for 
which the applicant was not identified as the sponsor, did the 
applicant certify that it or the applicant's predecessor in 
interest providdd substantial support for the study? 

Investigation #1 

YES 1_1 Explain --- NO 1_1 Explain -----

! 

Investigation #2 

YES 1_1 Explain NO 1_1 Explain 

Page 7 
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(c) Notwithstanding an answer of "yes" to (a) or (L), <~re 
there other reasons to believe tl1at the applicant should not 
be credited with having ''conducted or sponsored'' the study? 
(Ptlrchased studies may not be used as tl1~ basis for 
exclusivity. However, if all rigl1ts to the drug are purciJased 
(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.) 

If yes, explain: 

---·--

/4"1-•1·· ~ ... .-.1-
m·,,. r 

Signature of Office/ 
Division Director 

YES /_/ NO I_! 

Date 

Date I 

cc: Original NDA Division File HFU-85/ ){flfovl1c 
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!JHLJG S 1WlLS IN I'Ulll\liUC 1'/1 11U{l S 
(To be corpletelJ for· all Nl·ll' s reccxanendC!c.i I or <.ipproval) 

NUA I ;} C - ) 'I 'J 

U1::ck <H '>' or U•e t ollowirog that apply anlJ expLun, as necessary, on U1e next 
page: 

l. A proposeu clarm in tne ural t lalJeling is uirecteu towaro a spe(;lric 
pediatric illness. lr1e ilpplication contains adequate ilnd w·ctl
cuntro!led studies in pediatric palients to support Ulilt c:l.aim. 

2. Ttoe dratt lai.Jeling .i.ncludes pediatric tJosing infunrntion that is 11ot 
liasea on auequ<.tte anJ well-control. leu stuuies in cni.ldrcn. 1ne 
application cont<Jins J request under Ll CH< :ZlO . .':iiJ or 3lil.l26(c) t ur 
wa1 vcr or U1e requirement at L:l U"H 201. 51( I) t'or /l&liC stuuies in 
ctuldren. 

J. H1e <J.uplicatiun contains d.:.. lit st1o1ving that Uoe c:ourse of Lhe 
disease anJ UH~ etf'ects or U•~ drug are sur ficient.ly sir.lilar 
in <.HJults unu ct1ilaren to 1Je1m1t ext:::upolation uf U1e "'"ta 
from ;lliult~ to ct1ildren. 111e wc.i. vcr rc:lluest should be 
!JI'i:Hlted ana a statera<!nt to that effect is incluJ.;ci in lt1e 
<.tc.:tion letter. 

LJ. Ttl:! information incluoeu in the application ooc:s not 
acPqualely s11pport Uo:! ~<.aiver requl'~t. 1rF: n'Q'J!~t shou .. tci 
nul be !Jf:.tnted ;m(] a slatern'?rot lo tloat er t c·ct :ts ir•c:.i.uo''ll in 
Uoe <Jction letter. (Lu:nplete ti3 ur 1;4 u:::lU\'1 <JS 2pprupriate. J 

l'ecuatric stuoies (e.g., uosE:!-tlrodlflJ, ptlanr•accH<ir>::tic, JCJI'erse 
reaction, <JOequatc anll IICll-cuntrolled tor sCJi'c:ty anJ ett icacy) Sflclulo 
ue da11e ;:;Iter 2pprov2l. lm: urug proiJu;:·t has some i'utential fer u.se 
in ct1ildren, but Ulcre is no reason to expect e<:Jrly wi<.Jespreau 
JJCdl~tric use (because, fur c~an9le, alterr1ative druus are availabl~ 
ur the coi!Jition is Ull;;'.liiliHDn in cnilurc:ll). 

V ''· ltoe 3pplicant tlc~s cuHmittt:u to uoing suct1 studies as Hill t;e 
req~~.red . 

..............-( l) 
--- (L) 

(.>) 

Stuoies arc onGoinq. 
Protocols tJdl'e been sul!rnit ted anu appro\·eo. 
l'rotuculs llu\'C tJet:11 sut.Jmrt ted <lllJ arc under 
review. 

(IJ) lr no protocol has been suomi tteu, on ttle next 
paue c>.plain troe stutus ot discu:;siwos. 

u. 11 u~e• ~;pon·;'lr ic. not liiJ lirn to do p'::'diat ric ~.tunics, 
illl.dt:lo cu;;it'5 ul t (J/1 1

:.; l.lllle'll l'l'ljlJest Ll~<.lt ':·UC'l stucJles tJC! 

uuio<~ ;,,,u cr u~-. sp<ortc;ln's ~>rittdl response to t.rldl ll!l}llt:~.t. 

IJ. l't·oiatric sltJ<Iics cJo not ro:.:c:ll tu tJe t.:llcour:IJc~o tJCCau~;e tloe oruy 
pwuuct tous l1ttle poLt:nllJl 1ur use in ctlildlt,n. 
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f'ag~ :L -- Orug StudiC!S in l'eoiatric Patients 

!:>. lf none ur' t11e .:move apf)ly, exp.1.ain. 

[>.plain, 2s n..:cessary, the foregJing items: 

cc: Oriy NJA 
f{ U- /U.i v I il<~ 
.<UI\ 7\Ction l'ackd\Jt! 

.3-~-'7<( 
Uate 
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MEMORANDUM 

DATE. June 22, 1994 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SEBVICE 

FOOD AND DRUG ADMINISTRAT'ON 
CENTER FOR DRUG EVALUATION AND RESEARCH 

FROM: Glenna G. Fitzgerald, Ph.D. fj9-? '- / "- ~l f 
TO: NDA 20-234, Luvox (fluvoxamine), Solvay 

The finding of 0, 0, 0, 3/40 pancrea~ic adenocarcinomas in the lifetime carcinoger. ;city study in 
control, low, middle and high dose male rats receiving Luvox in the diet was considered to be 
equivocal by the Executive Committee of the COER Carcinogenicity Assessment Committee. 
Unanimous agreement could not be reached on whether or not the finding should be in the 
labeling. The report of the study did not specify whether these tumors were four.d in acinar cells 
or islet cells, or even if they all occurred in the same cell type. Also, there appeared to be a 
discrepancy betwePn tt1e number of tumors reported in the hard copy (2) and on the diskette 
supplied to the Division of Biometrics (3). The committee was iP 'lgreement that the findings did 
not warrant repeat testing. 

I phoned Virginia Ackerman, Regulatory liaison at Solvay, to inform her that we were not 
planning at this tirnc to include the finding in the labeling. but that our approvahle letter woulcl 
include a request for clarification of the numbers of malrgnant tumors and the cell types in which 
they occurred. 

The sponsor has revrewed the pathology of the slides which were involved and provided the< 
information in the attached pages. There were two pancreatic adenocarcinomas in high dosG 
males. one exocrine and one in islet cells. With different cell types involved, and one 
adenocarcinoma per cell type, this finding would fall within the range of historical data. I 
conclude th<:lt the findings are not related to drug administration anci should not be included in 
the labeling. 

ATTACHMENT 

cc: 
NDA Fi!e 
lNO 11,925 
HFD-120 
HFD-120/Tlaughren 

/GFitzgerald 
/PDavid 
/BRos/off 

·N:\Fitzgerald\NDA20234 
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PANCFIEAT.C T'JMOFIS IN MALE RATS OF lUVOX CMCINOGEtJICrTY STUDY ' 

GROUP SOLITARY TU~>IORS MALIG"-AI<T MICIIOSCOPiC INDiVI!:JUAL DATA ELECTRCNI•C 
TUMORS 09SERVA1l0NS CA.T/<8-\SE 

Control 2 A.A.C.N '1008 2 11-AC.N. #10- A.A.C.N. i'!iO • .A .• A.C.f~. 
1 adeno~i".!l 1 ~denoroP. ~~~ 1 - adencma I 1, - adf:r.rmvl 
!islet cell} {.slet celll !islet cell! rs:e: ce~'l 

#32 • A.A C.N. #32 -A."- c.n 
LGw Dose 1 adenoma ncr:e 1 adenoma 17 2 - adeoom a #72 - odeno--1~ 

H&let ctl:l {islet o~ll' tis!et ce11j !islet cell} 

Mid Dose 1 ade~oma none ~ edenoma #95 • c:er.nrrf\ ~:35- adenom~ 

!islet celll Hs:et ce!ll Fslet eel! I ( s1et Ge'IJ 

/"'igh Dose l A.A.C.N. 2 adeo6carcioomas 1 A.A.C ..... 1134 • adanacarciroma #'134- adtH'!Ccerchomc:J 
1 ade.ccn"'.a {C"H~ rsl~t cell. 1 adero:na {exocrine! (exocrine) 
(IsM ce!li O".S flxcc~rncl !Islet .~ell! '133- a~cnccarcirnma #139- <1;!1~rv:c~r.:i~ma 

2 ac.eroc.arcir.ornas (isle~ ce:IJ {is:ct t.c\1~ 
i 

{one islet eel'. !140- AAC N. If'! l .. C- A .. A .. C f~. ' 
C":\.1 ex:cc•ir . .~C::t t 169- ade"om• II; SS - aden:~r" I iislet celil 1:s 1e~ :er!) 

A.A.C.N.: Atyc·:ll acinar ce!i n~dule iC c: 3 mml 

REFEP.ENCE: 
longr.ecker O.S (19841. Lesions ia~Jc·o~ io rc:!ect panc;reas t1y ataserme a~d other parcreatic carc1M 0~ns. Envimn. Heal:l' Pe·s~ect., 66,245-251. 
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130 111083 OoeodiOIII Ad0110eardri01T1a (It~ C$11} 
-· '" 

140 2()00.2 Tlln!IIUIIIIOI A.A.C.N. 
·- -

141 20021 IJ~...t Nonnal no lumor 
.c. --. 

147 20013.5 O<JcedonJ Porlovlama ,....,. • 

16\1 ~0 56SJ :20 !>0 1 ll!nninal Kl Adonam• {t.itll ,. V) 

A.A C.N A.1yl>iC"I :>e•nor con ooO.II<> t?l ~ 3 mm (1ef. Longn<d<llr. 0.8 (198<1) llllliO'- ir>duoood io rodent 
l'.l"""'"" by azaoarme and oth;.r panct~><rtic .:arr.:llqjl'~ '"nvi'oo. ~eahh I'BfSPIId .. 56. 245·251) 

---~- ~ ~. ) 

/.-- ""' ( ~ -·-- '·' : ' 
/' ----~::;~,~ .. )·' 

_..- ------------ . 
··- -- Drs. A.J.III.M 11100L!;N 
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PtiAAMACI"UliCAL DIVISION 
SOLVAY OUI'HAR O.V. 

.•' I ) 
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-· ~ 
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EAO DEPART\AENT Or rATHOLOGY 

P.lo.n-tOLOGIST 
OIVISlON TOXICOLOGY 
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Harry N. Roslofl, Ph.D. 
3/10/Y2 

Pliarm<.H.:ologist R.:vicw of NDA 20-234 
Original Summary 

Sponsor: Solvay Pharmaceuticals 
YO 1 Sa"')'er Ro01d 
Marietla, GA 30062 

Drug: t1uvoxamine maleate 

CategQ_!y treatment of obsessive-compulsive disorder (OCD) 

Related IND/NDA: 

1) IND 

2) 

Summary and Evaluation: 

Commercial ND.A for the use of t1uvoxamine as an antu.l.:prcssant was 
previously n:view.:d by me and considered approvabk; my rcvi.:ws L~ ;:,a~ application 
(reviews of 11/30/84, Sj~Q/85, and 9/3/86), as well as a statistical review (7/18/85), arc 
attached. No new animal toxicity or ADME/PK studies were submitted with the present 
application. Numerous new pharmacodynamic studies (primarily published articles) we;·e 
submitted. Findings with potential relevance to the human use of this drug include the 
following: 

1) In vitro brain receptor biuding profile indicates little or weak binding to a variety 
of receptor types. Potent binding to (and antagonism at) some of these receptors 
(e.g. muscarinic, histaminergic, alpha adrenergic) is thought to be associated with 
several side effects of classical tric.:yclic antidepressants, e.g. anticholinergic effects (dry 
mouth, blurred vision, etc), sedation, and ort!lostatic hypote.nsion . Fluvoxamine 
resembles some of the more recent antidepressants such as fluoxc;tine and sertraline 
in this regard. 
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Barry N. Rosloff, Ph.D. 
3/10/92 

2) Two studies of potential drug <.kpcmh:m·y·producing effects were performed by 
_ in munkcys: ( 1) Doscs of 45-+90 mg/kg p.o. b.i.d. were 

gi,cn fm two 2S day periods; a hcnzudiazcpine reccptur :mtagonist was given anrl 
withdrawal signs looked for. (Diazepam uscd as a positive: control). (2) Monkeys 
wcrc tcsted for self-administration of tluvoxaminc (HD= 4 mg/kg intragastric). 
o, crall it was concluded that tluvoxamine had no signi~·icant effects, although it is 
notcd that in the second study 1 of 4 monkeys transiently self-administered the drug. 

3) Fluvoxamine at 12.5-25 mg/kg i.p. clevatcd plasma prolactin in rats; tolerance to 
this effect 1.kvdopcd with repeat dosing. 

4) In interaction studies with lithium, tluvoxamine did not potenti<:te lithium toxicity 
in mice. In rabbits, lithium (at 100 mg/kg i.v., giving plasma levels of about 1.3-
1.6 mmol/1 during the study) appeared to potentiate the hyperthermia seen after 
tlun1xamine (0.3 mglkg i.v.) + 5-HTP; tnc effect was not statistically significant 
although the author seemed to bclicve it was biologically significant. 
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RECOMMENDATIONS: 

Barry N. Rosloff, Ph.D. 
3/10/92 

This NDA is approvable, although fin;.! action should not be taken until the 
carcinogenicity studies have been pr<:sentcd to the Carcinogenicity A~sessment Committee 
(CAC). Recommendations concerning the propuscJ labelling will be made subsequent to 
the CAC review. 

cc:NDA 20-234 
HFD-120 
HFD-120/G Fitzgcrald/BRosloff 

/l'David 
rd/llt/3/11/92 
F:\ROSLOFF\NDA20234 

i~~\hVj ~4 
Barry N. Rosloff, Ph.D. 

3 
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SPONSOR: 

DRUG: 

CATEGORY: 

Barry N. Rosloff, Ph.D. 
November 30, 1984 

Pharmacologist Revie1-1 . .:co.:..f_t..:..:W:..:.A.:.__ __ 
Or1g1na~ur:Jma ry 

fluvoxamine maleate 

F3C· ~ C-CHz-CHz-CHz-CHz-O-CH3 
II 
N 
\ 
0-CHz -CHz -NHz 

HCCOOH 
n 

11.:COOH 

CHHUCAL NA!-iE: 5-methoxy-4L(trifluoromethyl) valerophenone 
(E)-0-(2-aminoethyl) oxime maleate (1:1) 

CODE NflJ~E: lJU 23000 

Anti depressant 

RELATED INU/NDA: 

1 • IND 

2. IND 
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LABS !-;HERE STUD !lS P£RFORI-U:O: 

A. The following were performed ~Y 

1. Acute toxicity 
2. 2 week studies in mcuse and hamster 
3. 2 of the four 4-IICek studies in mouse 
4. 6 month toxicity in rats 
5. 18 month toxicit~' in rats 
6. Lifetime carcinogenicity study in rats 
7. 7 month toxicity in dog 
8. 1 year toxicity in dog 
9. Jlines Test 

10. !lost of the AD/4£/phannacokinetic studies 

9. The following were perf0rmed by 

1. 2 of the four 4-week studies in mouse 
2. 21 week toxicity in mouse 

C. The following 11as performed hv 

lifetime carcinogenicity study in hamsters 

D. The following were performed by 

1. 4 wed; tuxi city in hamster 
2. 13 1'/eek toxicity in har.1ster 
3. All reproduction studies 
4. l·lutagenes is study (human lymphocytes) 
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Tabks 

Th~ following t;;bles sun;marize th~ ~~perimer1ts carried out ar1d the most 

irnportant results obtained in ;,nimal [A1arrnacology. 

Table 1 Potentiation of serotonin (5-h)droxytryptarnine) t:ffects, 

a~ute experiments 

Table 2 Potentiation of noradrenaline tffects, acute experiments 

!able 3 : Other ir1f.luences on aminergic p;:-ocesses, acute experiments 

Table 4 Miscellaneous anti-depressant effects, acute experiments 

Table 5 

Table 6 

Table 7 

Table 8 

Table 9 

Influences on aminergic processes, chr·onic experiments 

Parasympatolytic activity 

Central nervous system activities 

Effects on circulation anj respiration 

Other effects 

Table 10: Pharmacological interaction studies with fluvcxamine 

An explanation of the format of tile tabular presentation and of the 

abbreviations used is given below: 

, i tl e 

lleference 

Species/sex 

We_ight 

Dose• 

Titles are the same as used in the main report on 

pt.arm<lcology: Claassen, l9tll, no. St..cAtl/ lU/81, reporl: 

Claa~st:n, l977b, r1u. 56o4B/l5/77 and report: Clciass~n, 

l98lb, no ~bo48/B/77. 

- If not indicated ott,er~ise, reference is made by 

rn~ntion1ng the relevant chapter of report 56648/l0/81. 

M " 
R :: 

c :: 

m :: 

mice 

rats 

cats 

male 

D :: dogs 

Rb :: rabbits 

Cv :: guinea pigs 

f :: female 

- heigt1t range of animals used. 

- 1he quantity of fluvoxamine administered, expressed in 

r.:Qikg. To obtiiin t.:u50 vaLles log dose rilnges we.re u~eu 

e.g. 2.15, 4.o; 10; 21; 4c mg/kg orally with increments 

of 2.15. 

P1su r.eg<Jtive log of molar concentration ca11sing 50% 

inh:.t.Jition 

rage 
;t3 'l 

~ ~ 

~ 'I 

~ q 
~ 10 

}6" II 
)It j)· 

J.ir Is' 
~ I 1 

ll!f l'f 
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Hoult.:• 

Numllt.:l" oi 

animal-; 

Tr,;<Jlmc:nt 

peiiod• 

Type ut 

ex per imcrll 

Reswlts 

- i.v. = intravenous 

i.p. = intra~eritonedl 
i. m. = ir1lrumuscular 

- l'lr•en nut other .. isc ifllJicated, tt•is number refers to tile 

total numbt:r of arumals used in the experi~nt. 

- Gives tt1e time in minutes, hours or days over which the 

drug was administered. 

- Describes tt1e effects whictl the experiment was designed t.o 

demonstrate. 

- Only the most important findings are noted. for 

comparison purposes the results obtained with reference 

corr~ounds are also n~ted. 

Co<jed ref~rcnce drugs: 

H 7':>/12 

H 71'177 

Ro-4-l2b4 

Ro-4-4602 

.. 4-methyl- u-ethyl-meta-tyramine 

"' 4, n-dimethy !-meta-tyramine 

"' ben.:oquinol izint { reserpine-likl! druy) 

"' benserazide (DCPA-decarbo).y lase inhibitor) 

" N.B. In vitro anl-1 isolat,;d org.m lest conuitions are uescribed with 

different nomenclaturl!. 

Ott1cr abbreviatior1s used in the5t! tables can b,; founJ in the complete 

li:;t of abbreviations at the beginning of ltliS section. 
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tutnc'\·f'T rnr. 
~~&sur~d by proben• 
.1c1d •~thod 

Spec. 

''~" 
C'v 

• 
ond 
f 

R 
• 

' • 

• 
• 

A 

• 

• • 

• • 

table 1 

. I ( 
\r't:Hfht co .. l Routt '· N·-*'·-' j HtaUOtnt 

fl'q/kq I anuuls per.tod 

' ' ' I I00-600 : - I - I - I 
-

I 9 

I I ~ 

I I I I ' 
-~.o-teo 1 . . I . i . • q 

I 
' ' I ' 

' I 
I 
I 

' ' I I ' ' ' ' 

I 
I I 

I 
I ' 

I i ' I 
lz;o-2M I 21 

\ 
l.p. I Jt: I Jl!•&O· 

I c; 1 I I 'iC t!-.1.n 

I I i ; 
I 

' I 
I I I 

I 
' I I 

I I 2 • 12 1D 

I 
1 p I 60 sun 

' I 20 Of.i l I 2 • 12 

I 
&0 IClO 

' ' ' 
I I 
'Jt-:>Jf~ 2 • Z5 

I 
1 • 7: i 210 •tn 

19 
' 

I I 
I I 
! I 

/60·200 llO ' rang~ I Cfll 

I 
4 1-.rs 

9 

' I -J60·UO Z! I .1 . .,. 
~· 4 hrs 

9 

I I ~~0·200 40-$0 or•j: __ 115 oin 
10 

~ 

POTENTIA TIOtl OF SEROTOtntl EFFECTS 
ACUT[ EXPERH1DHS 

lf?' of t¥?tr~nt P.t~ul.ts. 

I In vJt:o upt.r.k~ of 14 C· j pI S,') t s. t m 
•l!'rotontr. by blood platf'.l•ts FluvoxAI"lnf' 6 " 1 :· i 
!roe plottltt r>ch·pl••••· JChlor•••pr .. •oe '/ .b 1. ~ .J:b 

I ln \'~ tro upt.r.lt~ of JH·sero• I 1':1 x ~Vet! 

1 ton1n by aynaptos~'~s froa I fluvc:Jtamlnf' 0 . ..:.cJ.4 

r1t bra1n. lllllpr,u~.w,. 0 . .n 
I p1,o%Stm 

I FluvoJC.tllllnt b :) 1 0.1 

' 

I 
i 

i 

I 

I 
' Chloruupr.no1nt ~- .i 1 u.08 

J I r luox~ t .&.nt 5.'1 t O.ll 

I Zlll'lf'.i.ldlnt ; 1 

' ~In vnro •Pt•ke of 'H·sero· Upt&kf p mo119 ~l!S~~~~ ~•n I 

ton1.f'l by S'f'~•pto .. oats hc:a Co':"itrol b.lD t O.l4 is.e.lfl) I 
rll br&ln after pre·treat• fluvox&:r~Ine l•l7 1 c .01 ! 

/ •er;t lor dlfhrent penods. hupruu.fle- l.t6 ! 0.60 I 

~easured 60 m1n. prt·tre•L~ent. I I other penods · UJr'" crd~r of I I 
I J.nhllu :.1on I 

I Fluvoxuune 9•J\ ' 

I 
Clllor.Lalpr&lll:..lit 21\ 

l 
\lpuK.e 1nhlbH1on t•• o{ cor.troll 
F luvoxuHne ~0\ 

I ChlorUitprullre 2a\ 

j H75/12 an4 H77/77 reletse Protect1ve effect of fluvo&~Lne ' 
ltrotonLn and noradrtntlLne . it 68\ and 60\ !or toth reltcsers I lnh~it1on of thts rtleas~nQ of S-H'T. 

I tct1on 11 ~••ured by ••••r- I•1pr&ra1ne: l 1 (H111lll; O~l l "" •• 
1n9 ~·KT ond HA le"tla. ~H11/71). 3-HT )tvtlt .,, un•fft<tr~ 

by tluvoxu1nt ~:-.d. dtcr:utd t:r 
Uupu.11•.~.c and OHI 

. . -
I p•chl~roa.phtt~ne d~p~ettl [;)!1.0 ~w.g.'l!.q) i 

I l .. rotontn. r!uVOlii.Jt. r.e - 10 
lnhlblt~~n of thls depletion Ch lor lJ.\lP 'l"&JIIlnt ) zo 

I . ~~ •calurtd by AISiflhQ 5-HT Z.:..lle 11.0.\.M -. 
levels. I 

..-.J 
Accu.ulation of S•HLA& Turno\·er r.te (rncJ./qtl'lrl 

I it .easured •fter 200 •q/-9 Control 1.)! 

l.p. probenecid Accu.uh· flUVDliiUU~'l'! 0.84 

t1on r1tc corrtl•ttl w1tn lalpraaJ.nt 0.94 J tu.l'novcr rat•. 

All dotes i,U,.\t-it I•HIM 
ICCLII'Uhtl~n :""lt~e !Cr»• 50•115\ 

--------·-·- ------

~ 
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Allli1AL PHAfn1ACOLOGY 
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dr"'~ 

F'lt"~lt 1a~ Jon of S· 
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f' ( f I":- t'~ 

f-nt"r:tu~1on cf )• 
h·_.-dr"JO('il r Yf t ophen 
Hld;K('d !.('111·t·..-ltch 

f')\Pntutlon f:Jf 
~atoyllr''"' rfr~ns 
P1 IT.lU~ 

R•f 

J 2. 7 

J 1 8 

J I. 9 

Sptc 
/Sf! X 

R 

• 

H 
m 

" • 

) 2 IOI" 
• 

table 1 (cont.) POTEtlTIA TIOI< OF SEHOTOtlltl EFFECTS 
ACUTE EXPERIKEllTS 

Wrlqht I Coat> 

I fr'J/kq 

J.!outr I NtUIIber 

anuul6 I
' Trratl!W!r.l--f Typr of 1P.:per-uru~nt j Results . 

PH lOd I I I 

I~'G-J" 
I 

l b·l9 q 

i 4:5 

I loq 

i 
ranqe 

l. p. i ~8 

oral 1 5/test 
I doSI" 

i 
I 

I 
4 hrs I 

I 
I 

I 

The conunt of 5·1-IT and 
5-Hl.U. 1n t\,,. raphe areas 1n 
rat bra~n was ~rasured aflf!r 
ptf'~tt'l!at.Jnent w-ltl• rtsrrplro«' 
• n1aia.m1de tP + tn 

I I and 6 hrs! Scc-:nnq of btha•noural 
I 1 ,.~tot'll .tftf'r comtnna· 
I 1\ t1on of dr••y w1th ~-HTr. 
\ ISO n:aq-'kq 1 p 
1 ' 

i Raphe ccnttnt (tJqlq lJ..s:iYf') 

S·HT 
i Control R 4 N 

fluvoJl&mlri'" 

Chlor 1e. q;r ""' 1 ne 

2 • t 0 l'"' 
J ! v JO 
;S1027 

J: s f' 1'1 ! 

;.'"''"' I 
JljU;)! 

l J t 0 . j J 

I.St.OG~ 

ED~u orally, ~Jikq 1 s.t ~ 
I 
I fltJVOlii:.'Utllllt' 

\ Cltlor u:qpratt~U:f' 

1 0' 
n t ' eJ t ~ s 

·~ l.r .. 

1'\i I li. 
- 2·i0 

il&·I9Q! loq oral : ~!tot 
I dose 

j 1 hr s ' 5connq of h•ad·l'onlch aftH i fluvoxA.."HH' ~.t·:t .1 do:;e-:J~I'e~de .... t 

I 
I 

r anqe 

I I 
' I I l lb·lq ~ 1 lc.q oral I ~lttst 1 JO-bO-'i'J• 

! r-HlQ~ I do'!! ! i20 run 
I ' I I 
! j I : I 

CCin'lbJnatl<Jn cf druq ..,l.th 
5,•JITP b2. S tiH}/kq S c 

ScortnQ or b~t:aVlOUt~l 
svrept~~s afttr cOMbtnatJ.on 
of druq w1th ~argyl~t 
100 rr:gfltq l..p. 

'Jnc:re•se •t do!Oes of .'1-.iOO DH;Ik~ 

I E.~!.O orally, 1:"-q/kt11 '\.em 

I 
f"luvoxa:rnnl'" J2 1 •\ aft,.r 2 hr~ 
ChlOtltT'IprU.JrH" 160 1 J; .aft~":r l Jln 

\ stronqest effect ..,a!> notrd .Ctn 
1 2 hn i I : I i I 

ffltct cr. hypna<::tlV· J 2 U!A ! 180-230 1

1

10 ! l.p. ; 8 I J·J ~H. I t'!l!asurlng ..otor aCtlVlt)' : f"luvo•anar.t qav~ a cJ.,.ar pottntutoon ! 
Jty 11ld~ctd b)' l't.'O· 111 I q ! 1 •lttr colnlHnatllln of drug I of t,.~ .wduc~d h)-ptract.J.nty at tht ! 
l'ltnCltor and tryt;to· i Wllh tunylcypror-.J.nt (10 mq/ , do~e tut~d. I 
phdn + kq 1.p ) and !·tryptophan : Chloruupra~.L~~ wu ltss act1ve at ( 

I (250 lftQ/kg 1.p.J thr 5Anlt don 1 

for~~~t-,-,-,-,-o_n_o_f_S_· __ +I-l-.-,-l-I+Rb--~~~2-.-5-~~og 0 J 1 v 11 IS JO mH: ll'lusuru;g of rtctal i fluvo:&&IUOt producti a stronq r.~i-:;;~-. 
1 

t:\·drox:·tryptoph&n Itt I I h~tratun after com.bi· I tt\tnnu dter Com.bl.r.t.U.on t.t\lt": ~· .<!P 
h)'l'HlhHlt\1& I 1 r.&tlon of druc; \ollth 5o·H1P. {)of 5 aru.JUtls du-d of hypf:"rlhHltiU! 

Antaa~n1sm of lht 
leserplr:e·~ildU.Cl!d 

lo·..-rr inq ot the 
ptnt•"~~'"tnylrnl!' 

t"tlazole convul• 
'51\i!' thtt-Sh~ld 

tf~•o:t on sr~~ 
prolact1n content 

l 2.1JIH 
• 

l.2.14IR 

• 

I I I 
1

50 ~g/kq J. v. I Chlortrnlpra..run~ produced lf'ss hyper-
j . I . thenl'.la and 1 of S •:<lJ!'a!s dled. 

'1&·19 9 

200·220 

9 

I Convulslvr threshold o( I 10·10· I' orol 110/t.,t ! 1 hr ' 
i 40 

1 

dosl! I btfore 
J , rr:.erptnt I 

per.tamtthyl~ne t~tratole 

can be •easured by tlt&b~ 
luh.J.nq thf' dose ntecuu.ry 
to cau~e convuls1ona. :hl5 
thre,nold is l?Vf'rf'd by pre
tnUJitnt WllO reatrp1ne 

' 

25 
orol J 5 I 60 •1n 

J 

5 mq/ kQ 1. c. over 2 hrs. 
Th1s decr«aJt can be anta~
oniztd by pre·trea~ent 
~tth druqa 

Sen• prohctL.n content 
•easuctd by &ntl•body • 
cadioi .. uno ••••Y 

... 

l f"lU\'OK.tJ'Ilil~ \Orally,\ ""'- COStS of 
10-20-40 11191 ~.q uqnlf 1car.t ;y 
antaqonuf'd t • .. 

Chlor uupr a.rnou 
20 m~/k!J 

r~s~r~-''" ,tfe:t. 
Vd~ ~CtlVt ~t ' 

I 
I 
I 

Fluvo• .. lnt dUd not llQnlflc•ntly I 
affect seru. prol•ct~ levels I 

~ 

(, 
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AtHHAL PHARMACOLOGY table 2 POTENTIATION OF tWRADREtJALINE EFFECTS 
ACUTE EXPERIMENTS 

.· ·'· 

Tlth 

Etfec: on noradr~
n~llnP rnd dopAmlnt 
uptht: bJ br nn 
s:ynaotosOtaes 

\ ~•(. I Sp•cl WflQ~~ 
,,.. I 

r--- -r- .·---·--r 
lloou l licuh ~ Hl.aber ). 

fflq/llQ j .a,nlAal• 1 
- --- . --· 

1neat.aer:l 
per1.od 

Type of ezpe;~nt I Results I 

l.l .1 R 

• 
16G-l80 
q 

i . 
I
• ]1 i In vuro uptake of 3 H~nor• ! Fluvo•u.Lne loo'I!S. 

1 adren1lLnt and lH·dopaa~ne dealatpr~L&tne 
) .' .by synaptcsoa.es !rOtC nt VA I.Lpt&U 

1 I \ br&l.n cerebr•l h~zuspheres. I 
. .

1 

ln vl.tro u?take Clf lJi·nor· 
I I 11drena1J..ne and lH-dopa.all.Ilr 

1 : I I l by synapto\oct~el !roe rat Fluvoxaai.ne 
\ tlypothal .. Jt. ~1pra:une 

•~ost as actl.ve as 
.r. u-.hUn.tlr.g HA and 

pi!>o 1· s.t."' 
H.A ;,A 

4 4 4.) 
1 c 1 o_oq 4 4 1 o >l 

Hf~n on nt:lr.ld,.ene· J.J.2/ R 250·280 i 25 \ 1.p. \ Z::l )J-U;· I' ln VltrO 1 . .ptake or 3H-nar- '1, 

3H-tu. u~ta-.e pmoi.;q t\SS.\le/S. Tll.n 

lu;~ ar.!l Qop&J'I'mt M Q l 90 r11n adrent:~lnt~ and ltt-dop&JIIlm~ after 60 aln pr~·trtat..Bient 
upta~tt by tlr:.un I j by ayn~t.ptr..sonea free r11t Contro.L J 70 .t o.u, ,~,.an 1 s.t.m I 
s~·napto501!'1fl efter ) tln.u; e.fter pre-ue•t..f:nt. Fl:.r-•ox.a.Ju.n~ ::..~b 1 O.Li: . I 
lr'l ·'!~,o·c tOOlnlS• 1 cfun.nq severAl pl'tlods lll'llPl"UlN! 3.26 .t 0.18 Ul;:u!lcant ! 
tnt1.:n 1 I 1 At 9.J ~ln Ouvc~~~:u1n~ "ls:'l c•use-d I 

·~ • lllnl..lftal. slqnlf.:..canl. U'./'ll.blt!on. 
r ) , 3H-DA uptd:e p ~r~ollq tusue/5 •1n 1 
1 : ! I afte-r bO .lll.I' •• pre·trl!'a'..Aent j 

) I J Fhrvo111uune 17.1 1 0.3B 
1 lmtpr•UJt. l1.b 1 O.bO 

At 90 •1r. !luvoxam1ne cau,ed a 

! u I Contcol 16.1 1 0.4' I 

j .:.lqrtlflcant 1r.ia..blt1Cn: l).C! t 0.01 

1------t,--t--1-, _ _. _ _._I_ ' ' I 
Efff'ct on noradrt!na- ll.J.) R 1 160-160 1 2 " 2S 1 a. 1 75 ~- t70 &l.n I H75/l2 and H77/17 nleue fluVOJl.UU.JH'! <i.ld 110t r.-rot~ct 4Qt.l.nst 'I 
l1ne rrJUU ty ,. I 9 ! 1

1 

seroto1u.n and noradnn.all.ne. the- Hl ~pbtLnq •ctLon o( elth~r 
H1S/U. and H17!71 1 I llnhl.b1t1on of thu rorluu.nq i AQf'nt. Deu.upf&A.i.r.~rcaused a 68\ 1 

act1on lS •easur.-d hy llllf• protectl~n. ~A ltvels were not \ 

I in9 5.-l'I"' &nd tQ l,e'Jt-ll •ffe-cted by fl<.~voxul.ne o: du~ : 

I • ! l•npr .. ln•. f•doso: I x 15 l.~. i I 
I I I 1160-JBO 1' · I I' The oinlAOl ond optl.Ml ,. ""'·dose opt ·~ose ~q/mi I 

q dou for thf- pountht1on Fluvoxuin~ 200 700 
1 I of !~1!.1 noradren•l.ll\e lalpr&.~\ne i 70 

I 
contract1ona Jere deter· 

Potentlation at nor• 
adr~nallne effttts 
on vas def.-rens 1n 
YitTO 

l.3.4i R 

• 

Anta.qo~us• of tetra. .. 
b.-nuwe ptous 

3.3.$ " • 
16-19 Q I lo9 

ranQe 

I •ined for t.hl' bolltt-d vu 
\ dtftrena 

1 p. 
oral 

5/ t~lt 
~ .. , 
tre<~t.... 

pHiod 

) 45 11-ln 

6 '"' 

inta;ooi .. tover~ tetra• ED 50 •91Kq ~ s.e.~. 
benazint indLiced ptosu 1. p oral oral 
c&n be reqer6ed •• 1 4S aJ.n 4S •1n 6 hn 
.-:aaun: of tbt pottntietior. fluv 3~ 101 t 2.5 ~ 4<1l4 

1 1 1 1 of norodnnall.n.tt Ch1or. 8 12 t 2.1 20 1 

I Antaqonua of tetra• 3.3.6 R 1&0·180 lloq. lljr&l S/t•st l.J~ ai.n I see U,Ove . £0so 8Cillk9 J s.e.•. I' 
be-nru.ne ptou• in a 9 rlllf1e: dofe rluvoau~ t21~ 
rats Chlora1pn•1nc 19 J 1.4 

1 

.~ 
' 

c 
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Atlli1AL PHArH1ACOLOGY 

r 1 t Ir 

OhSJP'/\",ltlt'll of COlT'· 

puluve hypna(:tlV· 
Jty 

R.C 

l J 7 

table 2 (cont.) POTDHIATiOII OF llOf\ADHD<I\Lit~[ CFFCCTS 
r\CUT[ L\PCHHlUHS 

-,-----·-,--------------------------~---------
Sp~c I loi~H;f:t 

1
1 DoH i Rout~' thur.b~r J Tr~atm!"nt 1 Ti"P~ of experlJI'Ient ; Results 

. . , I 
ISH 1 !!'~•k.q ] I cmtlt'<LS p~nod ' \ 

I I . 
2SO·:!OIJ I loq I 01.!11 j Slt .. n US ll"ln A!!f'r comhllllltlon of tn· I' El..!.t.1 on lio\'>IS ol tl.r liu.m,l .. ,.,- of r.,t., 
g j ranql" 'dos!" cycl1c <'lntl·d~prl"s&ants and per Uosr- group !.l.ow1ny hYf-!eractlvl:.y 

R 
-----!-

m 

j 1 abovt hyperactlJHy lS seen Fluv.:Jxamlfl!" ).?J) 
1 tetrabenazane. 1n the test I' ~qt~g 1 s e ~-

I
. I Chlon.Jr~.lpra~'~lne > 4{. 

_ ___ ---- ______ , ______ ( ____ .,__ ~ Desutnprartnnr 8 J --l 

Ps-..,·12fi~ 11';-"F'"'rat:"• ll 3 •l-;----1 250-300 [ 12-<~- / oral 21t•<t 30-05-90- I Or-sL.mlprannnr- can ar.taqon1se FluV;)X<'lmlne dJ.d not prod·Jce d!l)' .

1

' 
tlnty t!"st ln rat ~ j g 1 1.20 1 dcst' , 160 rn1n , Rc .. 4-~284 1ndt..ctd sedatlon h~-pHaCtlvlly lr:;lpramtne ar:d 

I j tr~<\t· ~ z:~ r.-.~&5!Jred 1n actlVlty dtsur1lprarnlne 'Jtre act1ve . I 
I 

, rr:~r.t , caqt~ anct rtstor~s th~ ncr· I 
1 

~ 
rP"r1od , mal hyperac!.H'ltj-" . 1 

~-vtrs.al of h;-poth~r· ~;rl-1~~ oral 11 C./t"'st ; J-2-J- Rts.erpnl!' (2 mq/kg s c. i ~· Fluvo)lall".lnl" pro1u .... ed a s.i.qtu!lcar,L ---j 

~,~ lfl reoserp1n1sed tr I \ doo;~J 4'1 hrs prl!'-lrealJI!ent 1nduc~es t,ypotherml.a rt:versal cn;y at Uos.t 
l'l"tct 1 t~~.,t- stronQ hypothtrmla, '-'hlch 1 lPv~ls of JO and)£ ~1'kG 

I I rr:"nt can hP" anta~onll.!"d by ar.t1~ llm1pram111e dnd A~"'llrl[lt}-'ll.ne 1-'~r~ 

I ! per1od ! dt"pnsunts of the tr1cycl1c 
1 
actl\'e at I ~g/kg orally 

I : typ• I 

f 
I 

-.l 
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F
. - ! ,,, I'P"I' 

I . I 54!')( 

torn or t H:dJ.nc: : J 4 : l : j ~oo~ 300 

'"'e1qht IJ<J'>f' 

rr'Jf Kc; 

table 3 

. ~ ; 

j Poult> i Nut:"l~f'r j Trf'&trn~nt I 
't 1 dOlfT.dl'> i p!!'nod 

I I < 

OTHER ItiFLUEtKCS ON At1IllERGIC PROCCSSES 
ACUT[ [\PCRIMCNTS 

T)'-pe of f'XpttlJI'I~nt j Results 

I 
j I I Measurement of the affinily I Fluvoxa.'T'Ilne had a weak or very ,..eait ' I for v-anous Ainln~rglt , affln1 ty to,.,ards ~drtrH•rqlc dop· 

I 
braln receptors ~on, Prqlc and serotone:rq!c rtctoptors. 

' [ ChJorunlpra'l'..J.r.e h.,d a ,:,e~r d!f1n1ty 

j ! towa:-ds u 1-rf'C1"'ptors.. --- J _ _,___ 1- J._ 
Ffff'ct 011 n")fJOil~HH' J.;; i i 1 li Hitochondoa of llvH or I' fluvox~~nf" 1n concrntrauow, of .lo·J 
OHida•H !P".AO; 1n Vltr I I 

1 
i I bnnn:< we!'"e usrd as. enzyme ~.nd ~0 "' ,-. ..:1 01d not aflo:ct t'.AO-

I 1 , a"'1ne and s~roton1n ± 1 ~ 1 [ sc:urce. Substrates: ~e.ym.;r- act1v1ty 

·~t 4 :I M II 16·27 q i 10~4&· ~ oral I S't~st ll and 22 Tryptam1ne (25C mg;Kq s c ) i Fluvox&.. ... lr)~ and tnr:rci1c ar:ll· 
tnt. J ~'~ I l00-4b0! dos~ hrs J 1s lelhal .tfter HAD·lnhlln- ! depressants dld ;,o~ poter~ta~e 

j i tlon \ tr;-ptamH;t lOXlClty 

r--------------t----+---~----~-----+----~------·-------
Ant IS~rctcrnr. ~!f~ct 
1n VItro 

J. 4 J cv 
• 

1 j 1 AntaqonlSm of S·i1I'·1nduced ; Fluvoxarr.lnt had no ar.U-sH<Jtr>ntrglc 

j ---~ spasm of uolated 1le~. JactlVlt'j 

Ef{l!<:t upan 'i~rotc~Hn I 3.4 31 R 1160·200t8·4· 1 or"l &/test I 30 and 

1 

Local ln)tt::t1on of serotor.HI i Fluvoxamlnf' d1d r.ot 1nflut:oce th" 
1nduced ed~ll'·~ m q 20· · 00 I dos~ 

1

/ 90 mw (5 ~q) 1nto tt1e plantar sur· j developm,.at of ede:-r.a 
I face of the hwdhet produces! , 

I 
edema. Seroton1n antaqon1st:. i I 

• 
1 

prevent edema fonutlon ! I I I I ------ ~ 
l>ntlh!Sta•1n• •ffrct I J.4 4 CV j I · u · I ! A.nl\qcnum of h1sta.rn1ne· i fl'..J\"oJX&mlne d1d r.ot sh;YJ antl- [ 

lr. ntro 

1 

l m l ~~~:•d opasm of .solot•d lhlstamlnlc actlv>t)' J 

,, 

()(I 

I 

I 
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AIHI1AL PHAJHlACOLOGY tal.Jle 4 MISCELLI\Il[OUS ArHIDEPHfSSArH EFFECTS 
ACUTE EXPERir-:ErHS 

'~ - ••£ ~ w-.qht I Dos• I •out•! ""'"''" J lrPatment i Type of f'KpHl.l'nent ! Results 
~ ~~~~~ \ "''JIKq 1 j antr.-als _ renod ! ) 

Uf,.~t o~. distrns 
\'OCdiJl&t lC!IS 

) ) J 

f!"JIP'Illloll' ~ ""'ltO! .... , len of I he , 
dJ·. '' lty o( ,_\ 2 

' proet 4.,.!niP' 1 

fc~"'>t11t1~1~ of '~.f' 

<!'IOif'!O:'IQ"'llC ,.f!oo:t 

cf Ul·a'l'pt•('ta"'!'·" 

! ~ J 

r'J 

• 
•nd 
( 

M 

• 

~ 

r. 

JB-24 g 

lbO·lBO 
q 

JO 

46-JQ0-

2 l' 

loq 
ranqr 

s c 

end 

oral 

1 II 

' I 
JO m1n 

i i 

I 
Isclatton fro'" th,. moU,r 
1nduces dlstrf"SS vocaltza· 

I 11on •• I days old lott•rs 

I .; K )I 

i lBt 
dosr i 

I ).IHH 
dos~' 

i ( r~ atrr 

I prrtr.~ 
I 

7~~-:~o m1n 

I 
dl-a~T~phetamlne Jnduct"s 
hypHICtlVlty \l 2 1!11.)/Kg 
I p.) Pot~r.llllllOil U 
sometltne~ cons1drred as an 
anlld~prtssant scr~~n 

I 
2·4·b dl·ar.phHa.••nn" i4 mQJ k':l 
hrs s c I has stronq anorrxo· 

~rr.1c proprrtlf'S Potrn· 
1 ttat&on lS sometlmts 
I / cons1drn•d as an antl· 

; fluvoxamlne drcre.t;;.ed d1strns 

I voc:alttattor, J.n thf" do~,. tested 
Also ~orp~lnt ~ark,.diy dlmlntshed 

! l"ftf"!'"l at ol LICH' .,f l ma/Kq. (•.'11 

I {S m~/kql ..,as tn.-:ffHttve 

Flm·ox.vn111~ d1d r.ul s.oqndJC<51.tly 

lncre3Se th~ loco~otor $\~mulant 

effect of ,rnpiH•t.sm:nr 

lh 1 S I 

! A~proxam~tr EO~u 

m'j/kq ordl 
4 hrs 

I flu\'OXdmH~f' 
Chlor1m1pra~uor 

[leslmlpramlnr 

l s. ') 

' ' J.8 
! depressant screen 

-----------1 ------~--------------------~ 
F.,t,.r:rlatJon of 
·,otlll".blroe t":l)'.lClty 

J ; ~ " .• JB·l• q loq 
ranqf' 

or.ti 8/tfi'Sl 

dose 
J hr bt'forrl 
yohuntanr 

J 
fotent1at1on of the 
lrthallty of a sublethal 
dose of yoh~mb1nr (SO m~/ 

Jcq s c J u a property of 
LmlPT&mlnf' ltkr compounds 

fluvoKanune 
lmJpramJ.nr 

rr~ ... {SC"c, m:JrtailtyJ I 
~r~/Kg oral 
-20 

0 8 j 

r 
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table 5 ItiFLUEtiC[S ON AtHII[RGIC PROCESSES 
CHROtJI C D.P[RJI·lEt/TS 

I Hlr .. , Sp~c 

/S~X 

We!(Jitlt Cost 
r"'O! kq 

j_Route I NUIT'.be r 
f.n1r-~1 J ~ I 

Treat.Jnent j Type of exper ~ent I Results 
, prr1od l 

ttJ,.o:t oro th,. c~r:tf'nts 

ot tJ~O~nlc am1n~$ 
1 b. l I F1 

• 
19~.-•·.2)0 1 

q i 
JGOI 
duly 

joral 1 SltHt 

I ! do•• 

) 20. I oral I ~/test 
JOC duly 1 dose 

1 days 

S weeks 

Content of NA DA and 5·11! 
1s ~easured after chron1c 
t reaL'llent of the .jruq 

; fluvo~am1n~ d1d not produc~ a 
s 1qru f 1cant ct'.ang~ .l.ll conten:.s of 
b1ooen1c annr.~s 

Also after a 5 weeks treat~ent ~a 

ch.~onqe wa.; ('"lu:-.d 

1 Accwn.ul&t1or. of 5·H1AA aft.e: 

I a~1n1stratlon c! probenec1d 
and the decr~ase 1n contents 

' I of catPchola~lr.Ps after a·~ 
are measurp~ents for ~-HT 

"'"' ... "'., ,.... ' . ' . I ,.,. '" ' '"""'" : . . I " . 
and llCradrl!nJllr.~ 111 q 

1 1 
tHtr•o\·'!'r r..-•_t r:'~&surtd 1 I 
:;y pr<:JOPn~t"ld •nd .r-MTj 

I 
fluvoxam1n~ d1d not 
turnover r~t~ of ~A 

1 chrnn.a.c treatr.~nt 

1 l ""eek.s 
' i 

1r.!luenct vr; the 
and ~-Hi a!ttor 

I"''! tt;CJd 

t-- ! resp. NA turr.,ver rate 

E!f~n t1n )·HT COfltf'tll 

l'• blood plattJr!s 

[lf~~t ?11 f-adr~nerqJC 

:H"rcton"'rq~c .tr.1 Uo?
~~;n~rQIC rec~~t01 I pnpu11t 10'•' 

J & J I F 

• 

; c • 1 • 
I • 

150·20"J t:u'dall)' 1 or.-1 
? 

~00-lSO I lOid•ll}' I J P 

' i I 
I 
I 
I 
I 
I 

: ;o 
I 

I 4 
I 
I 
' 
' I 

I 
I ! 

_l ___ j 

d da:·s 

.14 cr za 
d!/S 

1 MPasunnq cor.tent of )·HT Jn 

~ blood platelets 

! 

i 
I 

_j 

M~asur1~; ~ne aff1n1ty and 
~~ber of receptors after 
c~ror.1c treatmtnt 

j Chror.1c Cluvoxl~lnr trraLT. .. r:t 
1 r~su~ttd Jn a sJ.qnof1car.t d~cr~as~ 
I of t~e plat~l~t ~-HI ccnt~nt 
' 

I 
FluvoxL-nln~ d1d not aCf~ct th~ nUIT".b~r 

Of e·r~ceptorS 10 the frontai COI-l~!~ 

or thf" lJIUllC tor~br.un. F:uvoKamJ.r.ro 
llncr~asl!d lt.l! :uJrr.hPr of [.A·r~ct;Hors 

l
ln thl! str1aturn after o1 tre.ll..,.ent 
per1od ot lB days. 
FluvoK&mlne had no e{ftct on ~-HT 

I rPceptors Jn the frontal cort~M 

i C~ron1c trf"«t~~~t ~1t~ f~wvoxa~1ne 

I 

I 

I 
' 

I 

I 

I 
' 
! 
' 

I 

' I 
I 

l 
I 
I 
I 
I 
I 
I 
I 

I 
) 6.51" 120-24qi 10/duly r ore~ i 

~ 

j r: """' '"···· ., "" 10/dOH ! 

I 
14 days Scor1nq head·t~1tch 

j cn~lnltlon of dru9 

I s-•u• 
after 
Vlth 1 j d~cn!ased to sor-e e:Mttnd tht , 

IPOlf'ntullnq propr-rtHs of fluvoxoJ;'IIlnr-; 

f'ot~ntJ-!tlon of s-
11ydr .,xyt rn toPnan 
ertHts 

) 6.51" 
~ 

/16-19 q I leg I oral 
n~>19e 

I 
I 

5/tut I 
doot I 

10 days 
20 lllq/ kQ 

per day 

Scor1nq of behav1~ural 
symptom5 after comb1nation 
of druq w1 th ~-HTr, 150 n~q/ 

kg 1 y. 

1 ED so oral of fluvoxo~~~" 

32 ~g/k9 measured at day ~0 

,. 

-c 
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l lll~ 

Bll,dll14 I<:! lt1t' m'.JS• 

\.JI \Ill( 1 f'CtplOI 

Sroli.,lll'llytJ.C ..lltl''lf)' 

'tJ~Il•'!=' ~,..\rt;.\cl.oJ Jn 

l'>O(Jt~<j ~.JJ.I.t'd pq 
J I rurr 

ll I ..... I OT' f\.IP l ' 
d•d~t!~r J.n ~jet 

Blocl'(u'9 .. ff~:::: vr1 

o:!\n•_rt'~'l""ll 1nt JJ,\iuctd 

Jndl~tSi.t 

hf. 

• 2 
·'· 

• J 

• 4 

• s 

Sp•c 
/sn 

• 
• 

Cv 

• 
or 
( 

" • 

" • 

Wuqhl I 
100- zso ~ 

9 

oo~ .. 
rr-q.'kq 

table 6 PARASYMPATHOLYTIC ACTIVITY 

. _____ J ____________ T 1 ' ------ -, 

l Route 1 Nurllbu I THaU'tnl I Type cf expt-runent I F.esu1ts l 
1 I anuals , pt:r.:,..o I 

I •--------- I 

' . 
I r I ;;~as•lrf!"'tnl of tht •fflnltr j IC.,., ,n.:·<:) I 
\ 1 \ 1 fer lht muscann1c recepto1 ! rluvoxanllnt: 90 .OOD 

I I 1' I I 1 ChloomJ.pr4l'T'wt J(.,O 
1 1 A.T.llnptyllnr- be 1 

j ~~o-,oo 1 , I : ~::~:o:~~~~s~c~~~~~~c~~ons Sp~:.~~~~~~-::.:~!~VJ.ly j 
I • 

I 
I 
I I 

· I 1 by 1 )Jq carbachol was :om- fluvox.t!l'lnt: 1 5 ! 
I I' ' I pared Wlth papal.'~rln~ Chior 1m1pral"'tne J=) ! 

t j I Am;.tnptyl.~.nr 1LO 1 

1 1 I Atrop1nt 1250 \ 

22·1~ 9[ 1~.;-100· or•l j )/test 1 ~-2 hrs j PupJl ~lU" ""H detnrrqned ,. Ei.J<:oo \lllCff'&'Sf' of pur1J s1u to 't 

; I wHh a qraduat~d scale fluvoxalf!Ine >li) 
1 liS , I d()St I under a itHeo m1o:roscope 200\ of control) m~/kq 1 t1r I 
1 I \ j Chlonf'llPralnlne -21 S 
't I ( 1 Atr.Ilnptrllne 46 

do!.'" 1 p 1 S/lrst 1 lO mw i I [0_. 1,v (ln!.Jflttp I 
\ rar,q~ dose · ! f luvoxart11ne t)l> 

i i 1 ! I+ ll'tthy~erqldt s; 
, ! ' 12Gt."c;'kg1p) 

! I I I I L·S-HtP Jllj 
: 1 l 1 . • f!IH!,ysnqlde 600 
~ I ! ! ( 20 rr.·.J 1 kq 1 p J 

i J8·14 g i ~oq , oral I 5/l'"st / 45 rr1n O.~eotremorHlt t;J J lf'Q/tq I 
I ranqe \ dos~ : s c ) lnthctd an•!qes1~ FluVtHuunlllf" •} 

I 
I ! II ,.,n be <~~nto~qonlil~l!'d by I ChJonmJpf4r"llf:l!' ~n) r 

ED •.. matkq oraJ 

's 

1 1 •trop1ne. AtropJ.ne :. J I 

I I I 
~nalt;esa .lS tr'easured by 

! J.nhibJ.t 1on of the pun ~ 

L 1. I )
1 

1 responst arter plac1nq a ; 

I I j b•.Jlldoq cl1p on th~ tall 1 
i ' I rool I 

,\,r.t•~:Jnrus"" of rdo· 4.b H 12S·ll Q i' 100·21S) oral I S/tt>s\. 
car~trll!' tnd·.Jcll!'':l 111 I des~ 

I•Cls 1n "'" i 
1 

lfft'~l en 1nttst1nal 
1!\0tllit}' 

4 7 " • 
u-<& 9 I loq 

ranq~ 

I 

oral I JU/ttst 
do•P 

! 
1 

3') fl\ln 

t:O r.dn 

! Autonom1c and b~h&VlO'Jral 1 fluvoxi:f!lnt ~lCD J~.d 2lS mq/Aq) •

1 l
l'fll"plO!tll 1nduc~d by p.do· I d1d r.ol ~t'.cw anllc:hollr.~rqlc 
carp1ne {SO mq/kq 1.v.) are effect$. atrop1ne ~as clearly ~ 

I 
du~ to penpheral and CNS 1 ef!tctlve from 2.5 n-g/kq _j 
chol1nPrq1c act1ons 1 

· Propuls1on of charcoal su•· 
[ pens1on lS a ffi~asure of fluvox&111Hle 

I 
intest1nal rnotihty. _ I Chlor1m1pu.:unt 
Inh1btt1on of th1s motil1ty Atrop1n~ 

15 shewn by antlcholJnHCjllC 
I COfllpounds e. 9 atropu':e j 

[[.!>' 
>Ll ~ 

1 ~ s 
z.a 

or.al m1/kq 

• I 
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llt ••. 

C !f" ,_ 1 '" IOlOM"Ot Cl 

... '~~·r" 

}II,.<.' r,-, .. '!; .cr ~I·Jt~ 
i.J,.IIol\ 1 0111 

F fl.,,.. t ~1n 1!'":) I ::;;r 
<;;:t.Oid:fiil\1011 

I Rd 

l ; I 

' ' 

; J 

I SpH 
''if'JC 

I; 

I • 
~ 

H 

• 

table I 

Routt I N•..lll".t·tr I 
I 

1:"-1' ~q 1 ,.nl""" 1 '> I 

118-24 q I 4f,-IOU· or•l lo:po:)/ttst: 

I 1:5 J dOSf' j 

I ' 

I H(J•J9~ JJ;:,-soj oral ~ e 't• s t I 

200 I 
I 

• dO'..f I 'I I 
I 

I I \ 

Trt-.!1 L'!'ront 

ptr1od 

bU-<}O ml!l 

6U I!IHi 

CTIITRAL ll[fl\'OUS S\'STUl ACTITI\'1[5 

~ Typ~ of eoxp~nmront Jo't-~uHs 
I 

l.OCOI'T\Ctnr dCtlVlt~· .-as 

rnt,s.urtd Hr p!.otoctl.l act1· 

lillY C.!I'Jf'S 

Arl.hulltlDn. rroar1nq and 
1 dl"f~callon wtre ~t~~~rtd 1n 
1 an operr !1rold Sllu&tlon 

I 
I 

flu\'OXII."!'Ilr. {.lld not lflldH!"~C't rr..otor 
I ac:tl.Vlty Sll:;t:lfiC.!I"1liJ' a"'':Jlrlpt:·
ll~t produced w~r~tdly ~ower~d 

.!ICtH'Jty 

fluvox&!".H'.~ d~d r.o'. af!tct bt-!·.~-
r VlO'-'r 1n t/11~ op,..l lH•;J ;mlnr<~-n:r.~ 

i ( Sll"'~ doSI" 1r·.·~ l'i r rr·JuceJ a~.Lul.t· 
! llCil and fl!'o~rwCJ 

H·.'lesl I bO mJ.n • Rotarod rrac~ w~r~ u.l~ct~d I JB-ZJ q jo9 i or•J 

\ ra·.qe I doH j Ito muntaln poslt 10n on a 1 fluvoxa:!!Hrf' 

t:.:.• •. 'I rr.g: q or a l 
)}I 5 
•l'SO ,, I 

) rotallnq rod Compounds ; Ctdorll''lPfd"'lnl" 

\ 1 ) ..,Hf' studt~d for cauunq 1 Mllfl.pl)'lln~ 

J t _j_._ 1 motM wcoordJn.CJon ! _ 
U1~·.t ·)lr food con· ) .a \ F ~lb0·1SO 10·32· j CJra! 1

1 

Jttf''it : H.5-2SS I 
'iWI"~tiOir I.,. q 100 ~· doH'.' / 405 1P11n I 

Food cons~ptlon of ~ats 
~1th revrrsed lJqht/dark 
cycle wa' measured 

i F luVOJIIIII~lrtf' dld not 1nf lUf'!'lCf' food 
! cor.surrpt ~on 

[ll~cl on t~!oratory 
H1d l1"~"'1lr.':'l l"n•..-lour 

treat~ 1 \ 

--t----+-
1 

---- I I P<'lOd I I 

I 
I 

I S • JIU·l11 1·10 I J. p j JZ1d0H I )(I m1r. i ~f'IS'.Jrlnq erplorat10n and i Flu .. 'OIC!..":'.l.r.f' hc•d no f'fff'Ct on 

" 9 
\ 1 ethologJ.cal :l!~thod 1 

Qu1paz1nr At S And lC: rr.qll!.q .J..p 
; · I' (tf'dlnq bf't'.lv,.our b'{ &r. \ tKPlorlltlcr. and ("'1!-d'l.nq t.,.r,av1our 

-----------I I I dtcnaseJ f~l!'d1.nq 
[f!•~t on ~OCJdJ 

1:'"'••''10'..11 
\ 6 

; 7 

• 
• 

16~19 g , .2S-":.U I 
I 
I 

01 •l 

l p 

~ j )I do~f' b\.• ~ln 

I I 

! 
30 n11 n 

1 HPasur1nq soc1•! b~h•v1our 
\ tttw•~n ~ale an~~~\ by 
r ~tholOQJc&J ~et~ods 

I 
Fluvox<'l~!llnf' d~~:rf'<~Si!d •:;gJl''>Sgt" 

b~tl!:VlOUr comronll!'nts and .lr.creo~std 
/ df'(t'llSlVt' posturf' 1n ~:ce 
1 fh; '?x11m1nt di!."Crf'o\Hd n.trod-..ctory II lidos• 

I I I 
p I ]50-J7S : j-JU I 

---t-----1'-·--+-~---- I i I I <nc ••I •nrl •cM•<UVP ''''·•v•o"' -----I
' SOC J•l and <'lqqr~SS)Vf' l•f'~,olVlOI.of 
tle~tnt!. ar.d df'cr~dseu seMual 

btnavlcur e!t~~nts 1r. rats 

£ rr .. ~t on s""'-'•1 
bof'hl'I!CUI 

E Hf'ct en s lf'.,;; 1n 
tht t 1\ 

Hf•ctcnEECi 

I 

5 • 

I 9 

S JO 

' 
~ 

I : 

• 
• 

liS-4 SO 

9 

I ~00·110 ' 

I 
' I 
~ 

>·I 0 

I 0 ·I>· 
SG 

:i'40·2b0 ; 2-4 
q ! 

l p 

I l.p. 

I 

j 

I 
9 llO 11\Hl I Sconnq t)aculatlon fr.f!- II 

I 
que:tcy and laterrC" of the 

/ \ r.ale placed toqethtr v1th ( 

I 
a rect"ptlve {el"alt- 1 

. ' ' 

f~uvvx~'T'!r,e dd f'IQ~ lnfi.uenct 
eJacul~tlO~ frequency •r1d latency 

12-f:!/ 61~71 hrs \ EEG ~•s cont1nuously re· 1 Fluvox~~lr.f' IZI and >D •~lkg l.p I 
t .. st , co~dtd 1nd analy~f'd at ) I lowered f\E.H $lee~ t ll!:t 

I StiQts · •"Jake, slo._. wave ! doH 

_ ) ~·e~ and rtm sletp j J 
. I 

I l p. I 9 'I )C,.~tG·-10 j Meuur 1ng E. [ (i. fluvoxa:ranf' had a rruoted do so! d~ · 

J 
, ft'HO pf'ndtnt .pffect upon tht 1':1.ppocarnpal 

j 
lea.d~ Upon n,'r. othe'f bru1~ ueu 
t.'leac;wred, the effect of ftuvoxa.,ane 
or. E E.G was less pronour.ced 

I 

I 

i 
I 

I 

\1' 

"1--
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Arllf1AL PHARJ1~COLOGY table 7 (cont.) CDHflAL tl[ll\'OUS SYSW: .A.CTI'dTI[S 

T l . 
i 1 t I,. P•l I W~lght I CC'i"' J...'Jut,. "<•U'I'l'f'l'" . i!'~.Jtl"~lll i Typ~ or rxp~rlm~nt I' fl~::.ult.-. 

I rr·l',;'J M1lr'<l)s !Jf'flOd -----·--r---~--~-----! i L 
Flf .. rt Ull 1!.~ 1 111\'JQUI ~. \ ll ( 14·b kq i 10 ! l p l~ I J\J m111 I ~.-a'iurJilq ll~ha'JlOUI l.Jy an FIIJ\'OM,.\m)n!" HHi-.!Ct'd d '>.<Jm"--'lt,J'. 

•. I I \ 
at solnaq cats ~ I ' 1 : rUooloq1cal meU•od otctlvdted beho!lVJOi.Or 

Spt'(" 
I Sf')( 

I i 1 d-LSD iSG and .C·J Wt'k.'J; ;.nauce·l 
' ' 

J I
. ll~r .. 'J·fllCI(tnq and allort.:ve :.;rao!T.J.r,q 

(llailuclnottory-lik"' b~hav;o~r' 

lfl•~t ':r, rert.t, j ; 12 H I 18·2.2 q 4~-10\..1· oral lOitest l-2-4·6 hrsl fitctal lell"perat~n was ( fluvol'"·lmlne d1d nat aff~-::t tlt'd'f 
te~r,.raturl!' Jn rr;ce "' 2!5- dose , mea~ured .lro s1nqly placed lttr"lre:-<Jture. tr;cycllC a·•tldt'?lt-s-

______ _1 ~- \ rnc~ sar,ts l•rod'JC:~C t.yp'Jt_>_·'_'_"_·_•_• ______ _ 

: \ I 
J.~·:"'tstl of t'\'pr- :l- !3 P ! 140-11') ll!0-11') oral '4,t,.st l)-10-4') j Pl"vtonal of r~sf'rp1ne (5 mq/ I Fivvox.Jmlnt- ar:d lmlpra'llln" LnleU 
'':I P-Hi 11: .rser- tr I c, des"' l'-' mlf; · ltq s c 18 hrs pr~·treat- 1 to r~vf'rs.t- tfoto l<>roartJVlt~~ HJd,JCC'd 

I. p1r.1·s.rd r;tt'":> I ''."'-'t'"' 1 ~~nt) hypoactl'..'llJ' was l by r~serpl.r.~ dl-k-pr,tot&:"'.ln~ w.ts 
\ . P"rlod I rr,..nurf'd 1n actn'llY C.'lqf's ( acuve at an ~"'ral dose of l ~·1.'~<~ 

r !u\'r1xv-nul,.. 
E~~ .... 1"1/lo:q Or.'ll 
.'I' 

I
; ,,,,.n, ;~t 1111 "I f,.ct ,. ') 14 M ! lB-24 q I u:1 oral. \,..dt,.•,t bG r:'ln rott'r>llAllOL of ht'xotJ,Hbllot.i. 

·~to f,•'(r:~l;.sr1Jit4J \' • 

1 

f,J';-~·~ drJ">I" (J{) m•1/lu~ 1 V) nolrCO'ilS 

·.·••c<.:~o;.ls j lS mt'a!.ured Cldorl"••rra'""Jnt- •il"' 
' A.J~ltnptyllr.e 4? 

, ____ ---- ---+--'---~----------~ 
/o.•.t !(C'll'.'U} S I'" 

ll'"' l'. J t y .. q<lll!<; \ 

':; •1r- f .t -rr ~-.: lt!'~ l " . "c
t r ostmc II: 

~~pra·~AXJt!'al dose 
ref·,t.J"'.llthrler.e
~f'traz~J~ 

illtlll'""~l d-:1se of ;,..nta· 
M"~t hy le1,e • t~ t r azo:>le 

~~IJ·~~1reSsJVe 

dCll~ll) 

Eff ... -:t c:1 lSOl.J.'.le;n 
Induced •1~res~&on 

' I 

) !6 

II 

f 

" I 

" I 

" m 

I 
i 
I 

I 
I 

I 
I 
I 

J b- 24 q 

18·24 g 

16-24 q 

lOll 

ranq~ 

I lo~ 
I ranqe 

I 
I 

I 
I 

loq 
rengf' 

1

- 30 g Jog ! 
rar.qe . 

1 i I 

l / 

or a l 

oral 

oral 

ord 

I 

I 

"' t .. s l 
dnse 

1 S/ t e s:. 
dose 

! 

£.,_, «'1n A.rllJCOIIVUJSJV(' efft'.:ts oUt' 

~le.J.sured by suppn!"iSlon of 
l")nlc ~xtensor phase aft~r 
cornt!a.l t!hctros 1lock 

( SuppresSion nf ton1c exten· 
i sor p:-.ase aftH pentar.-.e-
j thylen~-t~tr•tole ~0 mq/kq 

lV 

I 
~ Fluvox"m1r:e 
I Ch~OrlJ!"'lprarn~r.!" 

I 
Mltr1ptyl1r.~ 

fluvoxa"T.ln~ 

I 

Clolor Ht-lpra,.,.Lr.e 
A.'T'ltrlpty.i.Jr,e 

l_l)~' 

; i _; 

>21 "'. 
4 ~~ 

:71 'J 

"21 ') 

J' 

my,'kt.j ot <l J 

I
I S/t~st 

dose 

I 

( tO r:-ln 

{;0 mH: I 

I 

Suppressior of clon1c con· 
vuJSloa 15 m1.n after penta-
m~thylene·tetra~o~~-

60 mq/ltg s.c 

FluvcXil.l'l'.:.ne ar.d t~s tf'd t r .:.eye llc 
ar.t1dr-pr~sS11nts except ~Hnptyl.u:~ 
were not actl\'t 

I 

i 
I S/ tPst I 60 tt.ln MlCf! w~re isolated for 4 

dose 
1 

wee-.s Fu;ht1nq occurs vhen fluvox"'l' ne 
a non·1SOlated ~ouse l~ Chlor1.~~p.am1.~~ 

I pla-:-ed 1n thf' cage lnhlbl· .\.T,ltrlptyll~;t 

I 
tor;• acllvlty of co~pounds 

l 1 JS me"sur~d J 
! j 

E!i~a l':'Q/ky oral ,, 
7 ·' 
30 

_j 

I' 

V-i 
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Err~'=t on roctstJock 
,nduct1 aqgre~s1on 

P1 olonqat IC!l -cf 
Jlconol narc0$15 

i lb 

J1 

" m 

tl 

m 

£f!~~1 01• suppr~ssed 
unqou.q Ct-t.avlour :) 

18 f 7 

I 

I loq 

i 
range 

I 
I 

I 
' I 18 • ~-\ q I ;.J-}0~ 

I 
i 

I 9Q 

_l 
1e·<• 0 I IO·l2· 

100 

I 
or.11 

I 
' I 

I 
oral 

ooal 

table 7 (cont.) 

i5r•Hsi 1 60 nan 

J tBt 
dos~ 

I 
I 

i 
l I 

I 
' I 1 

dose 
lU/test ! bO ~1n 

' 

l4 1 test 6011'H1 i 
! dose ' I 
I I 
I ' 

1 : 

CDHRAL. ll[RVOUS 5YSTHI ACTIVITICS 

f1qht1n9 occurs when ~lee 
ar~ placed on an ele(trl· 
f1~d ~r1d floor. 
Inhibitory act1v1ty and 
paralytic actlVlty ar~ 
tr~ttsur~d 

Fotentl&llOn ol ethanol 
(} 2 q/kq l.p I 1nduced 
narcos1s was stud1ed 

ElectriC tootshock suppres~ 
ses eKploratory behaviour; 
nUMb~r of accept~C ~hocKs 15 
• m~asur~ of ambulat1on 

EV.~,J r:.'?il<.q oraj 
lootshock pdralysls 

fluvox.1m1ne 
Ch 1 or 1m1p r a"' we 
Anntr1pty.l.lr.e 

-ns 
H" 
n 

fluvoxa.mlnt' dld not poOd'...ICt' a 

marked potentlallon 

'2 .i :) 

l1b 

;o 

I
! No effect on the nurrLrr of accl!';>ted 

snoc.ks w.ss seer• WJ.th fluvoK.J.~Hit' 

' ' j 

~ 

~ 

OCD fluvoxamine Page 366 of 708



AIHI1AL PHARI1ACOLOGY ... ~ table S EFFECTS Otl CIRCULA TIOtl AtlL RESPIRA TIOtl 

. 
111 l~ ;; t! Spf'C oltJqht Do Sf' I Rouu NWI\t:u I Trtoatrr.ent 

I 
Type c! txper~menl I fl.Hu~ ts 

' 
'Sf')( "~. ~~ I ar .• ~" h penod I ' I 

~---~ - ___, 
' t r t ..... t 011 Lllt.-o·• v I r ; ) ·l. 'J 1- )· l u ~ • \1 • l·4 Ins Non~~otl!'ns.tvt anlt'S.thetued j fluvoKI~lnt produced a marked fall I 

~lf';,»lllt ~ kQ cats ~ere used and systoltc. ! 1n bi.ood pr~"~surr Ttus ... as sr.o ... n I 
dlastol•c and mran blood "' later txperlll'tr.u to bt d<.~t to I 

Jnd reccrdtd. the speed of ln]tCt 100 C•rotl.d ' prtssure I 
r 

i 
Standard dosts of SI!'Vf'rl! oc-cJus1ve rf'flt~ Wd!i denrt\Std i 

druqs ~trt Q.LVtn 111d tt ... Tyra~lOI" prt'>~or lf'':oj.>UOSt IJ,l'j, nul I 
_J 

1nfluence of fluvo~amtne .tltCI..td 
I deterrnned 

1-=1 
-

t. t ff'(' IS Cf• LJ,..r.d i I ' 

pr f' ""' tr_. lU (f"•ll! .. . ' Lb?• 18~ z; b I l )- ]0 I ~tnal hyptrttnSlYP rat s If luvol(&!"'lllf' du.l l•ot prod.JCP •'IIY ' 
I•':P~I lf'"'t:.l'."~ rat~ • y ' oo-qo t.rs I wprp prPparpd by plac1nq a chanqP •n syitollc blood prP~iurP 

' .. ,, .. , lt'l~r •c..."-Inn~- I I SllVPr Cllp en thP aft I ' I r .. , 1 •·n I ' r~n1l Blood pas· I ' 1rtHy 

I i I t·.Jrt toilS recordPd ty tht 

I 
' I I tall c~fr ~tthvd ' 

I S•• •bo•·• 
I 

£ff,.-:t-. ..,n t:,.-,ou F 160- J61'J l·ll 0! •1 ~/t~st 
I 

... d"J'S 
I 
Se~ •bovt ' I f.f·~~~~~~ 1n r•·Hd p 9 do~~ I dOSP 1 

I ~'·:'P•' l~i>SI'··• t "'-S dav i o~ftf'l chron;t •d· I I 
1"\IJJSir-tt I On I 

! 

~ 

-
~lff'ct~ or ttl@' th·c· • ) D e-n ., I J-10-ll l.V b·l-3 : 1·11·30- S1polar £CG lead":~ I . 11 r lU\'CKarl'olOP (101f1Q/k~ 1 v ) pre.· i 
~roc J: .. iloyra"' • P" I 

bO m1n and li 1 and t:so un1pol1r ductd en lnCrPISP 1n QT ,;.ntrrval. I doH •VR. lYL t11d 1VF lttds \IHt ECG·par•~rt~rs ~ert w1th1n u~uai 
•nd recorded fro8 ana~5thetlzrd llllll.tS T·Jo of the lhrPP d:)qS. I 
I I treated v1tn 2S mq·kq 1 v fluYOit• dOQ5 

I 
a~1nr dltd later. (Wlth 1~1tr1pty· 
ll.r.t ,, tnq/~q I V 1 doq\ dad 
d'Jr lng tht tKpH Ul!e;;l 

' 
E.f~"C't on coronary • 4 P.b BOO 9 - . . 

I 
- lsol•ted hearts wert ptr· I Fluvoxa.•.•n• poss•"•d so••·•Mt len 

l 
carculat1on • fu5td ~s1nq l•nqrndorf! act1v1ty than tn~ standard druq 

•nd 

I 
r.ethod j pap ave nne 

I 

E Htct on thll" "'yoc•r· 6 ; Cv 4~0·600 Cone ' - - I - I Inotropic rtt.cts ~rr• i fl•••·ox.,.ln• •lfoc<s contr.ctloe ' 
d1aj con~r1Ct111ty • 9 10- .. ' drtrr~1nrd on electrac&lly force ~arkrdly less th1r. tr•ctcilc 
of qu•~~• p19 airla •nd I 

10· 4 Hot 

I 
dnven hft l'ru froe whl..ch ar.tldtprtuants 

1n vuro r 1S~etr1C :~~triCllon force I I was Wltuured 
----

,...... 

•l 
,-
V' 
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AlllHAL PHAR.HACOI..,OGY 

i 11 .... I ,., I Sp~c: l Wtly!':t Sose 

I 5tX ''"J/ 'r 0 

o,J, ot'! ~'~Cl•.~.; I • t l ~ (2j·]'j • .. ;o 
.. , : ... t . kq " J11d 

I 

• .~c· •!.f'rq:~ r ... ,. en .. 0 v I ' •o t!o-;r,r:t; ltttVII l ;" 
\ I : 

I" t>le r, 100 

I • ' I 
I . 'l:..tO 

I 
lr /l.itH:"Jfl ':lf AOP b 1 . . 
l''""J(t>•1 ~~lt~;f't I 
Jq~•~'1o!l'lOO 

I 
' 

' ' 
f f f fl c; or ro!'s~; I allen b B Rb 2·3 ·~ ! 

3·10 ' 
Jl'"< -:orJSCJOUS t<!Ob1tS • 

•r.d 
f 

• .lrdla-: e(fer--'<.: )0 . Rl> 2.2-:..J up to 91 
~Oil!:C" lOUS r abt. .1l, kq ' • (Cutr~u~ I 

,,,d hl!VO) ~ 
r ' ! 

I I 

--- j_ I 
-- . 1 

• art1cl~ W Wouters/W &e•~•n 

--
J:_ 

table 5 (cont.) EFFECTS Otl CIRCULA TIOI< AtlD RESPIRA TIOti 

Routt Nri'tr !rratrre"'t 

anlftals pt!"lOd 

l v 

' c ' to!'S.t '"'· ' ·l· 
dost 4 :us 

or&l 

. . 

I 
I 
: 

l. v 
1 

4 dose ~e 1:1r. 
I 
• ' 

I 
I ' 

1 v' ! f,. 9 £-0·90 ,1n: 

1:":! ... • ud Oe•th ' 
11on , I 
rat to I i o." I i •q'Jtql j 

~ln ' ; l 

Tj'P~ of txpt"rll'llrr.t 

ln ar.usU:rturd clts t·•t 
!.•.;per l. or crrv1c~ l qar.9l.1on 

and ItS prr· •~d pcstqanq· 
JJonJC nrr~rs ~err dlssrctrd 
frr• for titctrlCil Sll~~ia· 
tlOfl. ContracllOtl ot tr-.t 
nJctttatJ.nq ll'trr.br•nr ..... s 

rrcordrd 

int lSol.ltrd rr'tstntrnc 
r;rrve·Jnti!'S{lf1f' prrparatlon 
or fu1il:ill!'l"'.1.'1 ...... s t.urd 

, Pesu1ts 
! 

fluvcxa~lnt d;d no: prcc~ce a 
\ rt1~ctton of nJ.Cllt3:~n~ rr~~rJn~ 
lcontractlon~ 
I 

r,~•"t) flt.JVO)(ol"!"lr,f' •nd Cftt ~'llutr. J.n• 

1 t~lhlttd U:f' t1tt':l o .. d nerve s.tllru~ 

JatlOtl 

i 
Product-d ptosu \o'as. 111easured I Flu,.·o:~~~a~ln~ d1d not prod·.~c~ ptcus 

, at ll.e d:)SB teste;j. 
i ~\~o brrtyln..~.~ 1.-:: a :-.on toKlC dose 
! d:d •.ot :nduce 1 ~~r~rd ptc~ts 

-
PlU~.i.~'!. r1ch p.i.•s~t:a Croll' r• ._,1 tr:q' "C1 

I plQ t1ood was ~sed ACP i F luvcu~ we J. I 1 O.d ts- t m. J 
I 

tnc:i...1c~d IQqrt-c;atl.Cn vas j Ch~or.uupr.a:o:-1r.e 3.6 
I 
~f'&$ured Vltn ac a~gre~o- ' ' I 

• •~tf'r 

~esplrltton ~•s ~t-asured fl.,.vox.a..,-.u;e produc~::l I~""· 1nc.r~JSP 

: ~y piSSln~ t-xplrtd Ill'" I 1-n tot&l l""f'StJl'""if;{lCr"l VOJ.u.lt,. .: 
j throu~h 1 low res.:.5t&ncf' l (IOSI':;f' ~f'Vels ) 1.!"\d 10 r,:q:~~;:; 
! vet qas ft'.~t.er , ltrlprL,. . .:.r.e ~ r-qJI!I.g 1 v. s::owt-d no 

! dfects ~G rr.~/-..":1 1 v . .l~~"lPI'"&~lnP 

i !vas ~ett.a~ 

t4~•sur~ ... rr:t of c~u.i.•t1ve 'f~u-.·oxa:o~J.r:e Ct.o.!T."_, ~ ~f'~·":.•l dose bO 
lethal dcst. he1rt rate: \ rtq.'~q (rl;nt;;e 4.2~qJ I. ttUdyC:Hf.JU &t 
le!t ventr1cle pressure ~nd llovH (JSJ, tachyc•rda at hllftler 

t\1 <if'/dt (contr•~tlllty). : {tOX.i.C) r;l.os-es: ECG &Lnor~.t~lttes •' 

I ECG and rectai te~p. ! near ~'.:IXJ.t dos_.s~ ~lttlt cha.n..;~s •n 

I I LV !li'!dt: hyy.rtt.trma ;u.t bt!crt 
dt&th. 

I ---------·· ---

t: 

' 

I 
I 
' 

' 
I 

I 
i 

I 

J 

_j 

cl 
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AtHI1>\L P'lf\R11ACOLOGY table 9 OTHCR EFFECTS 

j Sp~c I ' r .~ t J" 
"' f 

... l!'lqht I cosr fioute! N·..r..h~r 1:-,.at.~r~.l I T:rpt o( exptorlJT'ent ! RHults 
I ' I /Sf' I( rrq,kq 

J '111rr~Js J p~'rlod ' ' 

A• ... j~'"'';JC .. ~ t tV I q• ·. 7 I ' 
I 

·' I I I Patn thrrs~old was weasured ' P4•:11L ••:d 5t!lttc • 90·1)0 I ioq oraJ 1 B/tr5l I 2-J-5 t1r$ u• .. , m·~ilcq oral 
I \ trH • 9 r•~9" ,' dosr ' 1ft e r tnJrctton of yrast f luvoxar- ~r.~ "2l s 

I 
' I I i ' S'JSprn,lCr'l 1r. U',f! pa,. 

O.'rJthllrq ~!"',[ " 10·14 q loq oral II lQ/lf'H I eo e\.n I r.rntl.\n<J "'"'i H'ld\ltf"d by l. p \ flu'JOXl""~:.nt' lv\J 
\ • , o~nqe . d~se / ~r.;rctJOn of 0 15 11'1 of 

' ' 
' I 1 0 S\ s.olutlon of acHl-C IC:td I 

' \ Pa1n thres~;old -.u ~r>euurt1 : Fho~vo)':a-r.lr.f' E11HCiil tf' s. " 16·14 q ' loq oral \ 5.1 t" s t ' bO cnr. • 2 ~) ; 
i I rar:qe- I dOH 

' 

•fter plac1nq • bulldog cl1p 

I ' 
' 

on tt.e t•:.l root 

j I 
' f'!"'II~Urf''T'f'r.t of tiJr affuHty I !I· •.•. i l&r. I AI I p; 11 '. lo• oput~ • 1UO• JUU ' - ' - I -

rtctptcr • 9 ' I 
I I fo• u-.\" op1atf' ff'C:t?lor \ 1 ti- 'f luvoKa"'lll~ LJ. OOV 

' I d !lq:dr omnrph wr t:: wdtnq; i M~r-rt.wt lb i ' i I : ' -
,lr.<tfl- ,,,f J'""""tory 7 1 j6v·Zuo I'J Ot&! j 1-.tt•H ' 4 hrs (&rrA•.r"f''\Hi \od·.lct-d t'df'~<'-1. ~n\•1b1t1on ol t'~lr "'4 \ ·~) 

.JC l I \1 I l )- ~ I I Llo•• I lor~"t 1on •.o~.H U'l"d 11'1 a11 : f .UVOXl.'OIJJit '•II l'lo/10\IJ 

' i I l.ndt!x of &r.tl·tnf lvrwn&t<Jry l But.u.olldlf·,t ;_ 'l my I lo. -:; ,. 
' i I •CtlYltY ' ' ' ' ' 

• 
lor • 1 ana~sthr-tlC 

I i I ' 4'7 t l 'oil'-~· I 
I I 

' ) 
' I \ 

Sorrl<~r" dllolf' s t!irr! lC " Hl-24 q ' loq i loco~l i ~0/tf><,t - ' -~h~Jtlon ty soJut1ons of : £D~. 0 (\ './fYj 
tCtlVlt) ~ r~::-:qt I appl. I d::Js~ ~ I ..;o:otpounds of corr.e•~ reflu I rluVO)(-'~!nt ! . .::J 

' ' I I l:r-lpro~ml'•t 0 6 

Ccnduct:on an•rsthttlc ~ 18·14 q loq I • c I 51 lf"\t I l ') I' ~r, I lntab:.tlO":I o( Mr~1: cond.uc· f, n\.iVO.)I.~.\f'lt . l1 
' 

l'Cll\"lt~· • ra'"l'}~ ! I dost i llcn ~as r.~ar~r~d by estav· ll"'lpra."r.lr.e 0 ·H 
' I 

, 
l1sh1nq ~·ln r~sponst I 

i ' ' 
I af•~r plac1nq a c~lP on the 

i 
I i root of U;t tall 

<.r-t!""':Jl;.·t IC ac:t lVlt)' 1.4 cv HO·bOO ' I Spas~olytlc aCllVllY 1n ! ~pds~o:ytlC 4Ct1Vlly ' - ! - I - -
4~4tr~~ e~~~? ln ~ ' Vltro a~a1r.st cor.tract1ons i r luvo~e.t.•rnne I 7 \ pa;:>.t\'t r 1r.e-! 9 ' 

I :sciat~d q~1n~• p1g or 

I 
I ~ lnd·Jttd by I 5ublf<UU!IIl 

ll~·.F f I I dose BaCl, v•~ c~pa1red 
' 

I 
I I I ( W,l.._ pa;::•~'Hln~ I I 

' ---
F !' f ~ ~ 1 ou p' en.,lre-d 7.S R 150·l8CI I 

41;-2CC ! ora .I. 1 5/test 4..::0 ma. i 5t.M~ach «Splylr.q w•s flit&· I r~\JVOJII:o\IIHf•e fri!IO.ed)y lr.h:.b) l~d 
' •ran~p~rt out of • Q ' I . d::::se surr:1 b)' asuYlng u.t "" \ stc:wrach r:o-pty1nq at a doH of .i'C:O 

tt,f' Sl01"4C": I i 
i ( ~010109 fl"oolrod ~~oJ•q. A do" of 40 ••'"'' •••••d ' ' I i i I to 1ncrtast transpcrt -

Efft<:t e~ a:Jd s~ocr~- 7 6 • 200 Q ' !·3·10 

I 
l.p. ll.Vt.rlit J hrs Ac1d secret1on was measur~d I F'iuvcxaJHn~ dld r.ot &f!tct t~Cld i I I ' t 1cn ty th~ stOf'!'.ach ~ ! d:>s~ ' by tltrltU:g wl.lh O.l H NaOH iStcrt~lon. Dts:..rnprollf'lne ll .~g/)(~ 

J 
of tt.f' r•t ' I c.eirly d~lnlsted •c1~ ; 

i ! I 
11 ;: 

I ] s•crtt1c1 

,., .... 
':.C .. 
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' .. ~ 

•. ' .... , :;.p,.c 

)il":ol 

lot' lqt.t 

table 9 (cor. t. ) OTHEH EFFECTS 

j Dost- J '.(out~ J N·.J/T'J:::~r ~atl"~t:t 1;-p~ ol l!'x;;l!'rltr.l!'nt R~s..olts ~ 
rr.g/kQ · A'llro"&li prnod 

f---------t---+-1---,-- __ ___. __._ 
iUV·lOOI or.al 1 ':>, tf'st 4 tns St.~ac/i!. ""rrr r~movf'd and Fluvo•~d"'lflf' Old 110t Cc:tt.>Se Q,t'itr;.c Jir "' ~-· . : •. 1l \ 1.1 a~.·-L;u 

I I I 
Y I 1 dos~ 

1 

obs~rvrd for t.dcl!'ratlon untta'.ton irlC~':Lc antldl!'pres· I 
I . . . . t- J r sa:~to; producrd u.c~fS 

' 
~ 

L 1 I• I ~bv·lbU 
I v· • I • .... ..,' .r,._. •I. t J.O" 7 .• •• 

[ 11 r '- · "..JIO , 0 , ~ r 

7 ·' 
I r 1'-!•~·ct"r Jd~ cor.t~nt 

• 
~ 

~CffJ·LiU 

• 

cot1C I · \ lf'st i 1·2·4-6· SolutlOtlS wrrf' lr.)rCtt!'d n.to! FluvoM&'•llnl!' prod>JCt"U .l lfo,Hli!''J and 
f" J·i· do~.'!' 1 2~ hrs lhr piar.t<~r surtact of tt;f' lloh(flaSt.l.ny ,or.Jl t'.!!:':'T1.l 

]~ j 
1 

, I!Hid;::a-..• and dorsal·ph.ntlr I 

-----~----~ I dl\t.n« "'"'"'•" I 
S-10(• I oral \ ~'lf'St I rla1ly : lb hrs .aftt:r tt'.<!' last a.b1· ) fluvoK.a~.U'\f' chd not af!er:t .. t.r1q!y· 

( ~dOH' d1.HF~4 
1 

ntstrauon llVf'rs .,..f'rf' , C:f'rlf"1f' ccr.tt"nt 7rJ.cycllc ·''1tl~ 
i 

1

. 1 d•ys 1 JSol&tl!'d and •~<•lysrd for 1 d~pr~ss.wt"o tjd\.'1!' ,, "'J\]f>l!lCM'l 

1 trlqlycPrldP cor.tent ! u:creaH at • doH o! 5.J r:-~- .. q 
--t---t--+--+------1-----j . 

E.tttcl or. w•tt-· and 
f'lt'rtfol·:·tt' ~"lcr~tton 

(ffH~ Ufl dttOJtlfl• 
CoJtoon 

rroJow:•!;..,m o! 
lot!I:C.t·Hl'JtlJ 
hi I CCSlS 

!lllottJit ton c.f 
p-~fdroxyl•tt~n and 
N·dt•~thylattcn by 
I .. t ll\.'f'l ~lCT05011\f'S 

Jn•\.·Jt:-o 

lnt.tbJtlt:r. of 
p-hydroKyla!to~, <&nd 
U-d~~~th)JitJOn trr• 
'."l\"0 

I 

-; .1.0 • .I~/) 9 

• 

I ! 
i J I 

" 18-14 9 

• 

R ZOO·Z>O 
• ~ 

• 190·210 

• 9 

;c 

I otal ) h'i.~s.t I t'-t a·,d 1 Sto~rvtt! roJts \o'I!'TI!' loo~deod I FluvoxamH:I!' proaucc-~ 11n • r.I.Jll'".b~r 

l 
1 d!:!H I ~ r.rs ~ vt\1'• 2~ 17'.1/llq ~ .. ll.nt:: \o'Olurt~!' .. o{ t:JC?I!rtlllents~ an a.nu·salur~t~c : I I N• t-: lnd Cl content w~rt I e-ffect 7rlc:·clJ.c anu-d~;l..-toso:.•~ls 

J . ~ea~'Htd ! ~rod:..c~ a a.1urr.-t.:c rl!'s~o~:!>~ 

I 

l,o""' I loq ora~ E:C lr'H'i 

Tolfl91!' I des. I 
. . . 

100 oral S. test duly 
do'!>~ tiUI"lf"lq 

7·d•ys 

I HeKobnb1ttl { 100 ;;glk.IJ 

I 
• p I 1nduced no~rcos.1' w•s 
used 

I N·d•"•thyl•t>on, p•chlor· 
N·methylantltne was used 

I •s sunstrate: p·hydrcwyl•· 
, ttcn: •ntltn~ v•s usee I as substr•t~ 

~etox1t1cation ~nz~•s 
1Ct1Vlty 1n ltv~r ho~o-
qtnites; ~e•surt~ analoqous 
to UJ•vltro tX? (see .above) 

f'!uVOXI111!0t' 
Ct:lorl~lPfA'!IlOe 

A:,ltrlptyhn~ 

EC 00 m~!kq or .. l 
l 

>9 

ll 

r1uvoxu1n~ st'.ows an l.r.h1C1t1nq 
~ff~ct on N~de~ettylatton .. ~d p·ny
droxy.l..atton. l:rupra~ll"ll!' and d~s-

. 1JY11pra1une h.ave a co~parab1e act 1• I tlVlty 

I fluvn.l..'f'lnt d1d r.ot 5:.qrnftc•ntly 
1ffec~ N·de~ethylat10~ lr:·vtvc, 

l
p·hydroKYiitlon experLmtnts QdVf 
lOCC~ClUSlVt r~s~lt~. ____ ___j 

• 

"" 
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AtiiM.\L PHARI1ACOLOGY 

·' 1.-

£1 I~'- • of COI,_JII"H 101• 

I do"''' uron ,,, "oto'l· 
,-r,> -llo.i !OXl'-•lY O{ 

liu•.'r:Xctr<IHI~ 

[1.-; +:-rt of f lv:uxam1r.t 
'11)011 III''JI(lfOKlCJly 

tlld lC'\IC:!y 'Jf 

COI!".k: H.-\1 10n dn.qS 

Ht~ft•rdtt 1rd and 
blood rti!'S~\Jfl!' 111 
pt,1t')t.Jarb1tll 
aaal!"s .het:zed cat!' 

I Rd I Spoc I wnqht 
jt)fAB/ /nx 
I J f-;"? 

l J I'~ J 7 ·ll 

• 

; I ,. I 7 • 2 S 

• 

2. J I r z <l ll.q 
m 

&nd 
r 

I 
r, 

9 i 

I 

Gos" 

I rr.~/kq 

loq 
ranq~ 

' 

i i.IO 

• • J ·I 

table 10 PHARMACOLOGICAL l14TERACTIOH STUDIES WITH 
FLU\DXA~1WE 

"out• I NurN• I --.--------,----
oHlliT'oil iS I 

I 
oral 5.'trst 

I 
dose 

i 

L I 
I 

oral ~ )lltst 

d~se 

I 

I 

i 
j 

' v. .'·J pu j c-drug 

I 
I 

Tr~atm:.:nt 

pt-rlod 

l hrs 

J 50 r.nn 

3-4 hn. 

lype of txpHlment 

Cruqs w~re a~Jr.!stered 
or~ijy 30 ~ln before flu· 
VO~a"":!!:t" I"!)Ct \Jf'P' ObSI'fVI'd 

(or autor.C'lrfllc and t;eh&'.l''ur
a l cham~es 

FluvoKaii'.Hlf' w•s act'llnlstered 
orally before tt.e test co~

pou~d M1'e wtrt tnen ub· 
strvrd for autono~l~ and 
cttl~Vloural chanqe~ 

COf'l".bll14tlon druqs were •d
mtnlstered cral1y before 
asstss1nq 1nfluence of flu
VO:=t4111lnt on cardJ.ovas.cular 
par.ur.Hers 

Hesults 

T.ranylcyprOII'!IrlP i i.O r:-q/kq) qa•:t a 
~tronq lnCI'f'dSI!' ~~ Sf'rotonln Lr· 
~~vJoural tflrcts Cl;1orJld2~poK!dt 

., <25 rrq/~.q1. n1traup•m (2 ::'·.:jil(l,JJ. . 

::-:..Jtobub!tal (15 l'fQtKy). cblorpro- I 
l!'c.Zlnt. { S mq/'f.q) ;.nd a:":"~~•t•.arrtn~ 

I 
(lC.. ,T.q/kg). prt'-tr·!~. trrt'nt ltlduceri ·~ 
llltle or no ct1ar·g"'> 1n r,~ur"J· 

tOI(lC.:.ty S~'lT?lDI'f''. o( fluvox~'!':H'' .. 

I LD~n valuts of cr.iordlAZI"ifOY.ld~ 
nltrdzepam and )Jut~b!r~lt;. ~~re I not l:--::'.iut>nced JY fluvcxa::q:ot 
Chlorpromaz.lnt 'nd tran•Jll:yptomlnt 
showtd ! dl'crra~.ru LD~o a~J ampht· 
tamu~r an H~cr~H~d L~ 5 ,. ~rcrl'.tS.e 

1n a ftiJ r.eurotox.:.c 1 ty syrr;:>tor:":s 
:.ras. sten after a~lr.istratlon of 
chiord1azrpox1d~. n1traztpam. tulo· 
barbltal anel chlorpromatlnt "-"'-rt-.t· 
td~lne neurr :.oxlc.i.lf S'f1"1ptoms ot· 
creast::t 

~l.traup~ (2 rr.q/ka) induced .. ·an· 
&b~e chanqes ln o~ocd pressure 
after fluvoxam1ne ln)tCtlons Only 
~o~erate chanqes ;.n blood press~re 
aft~r fluvoxam1n~ w~re cbs~rv~~ 

a(t~r prt·trratmrnt w1tt1 chlordla
ztpO~ldt (10 ~q/kgJ. butotar~1Lal 

., (10 ~g!kg) and chlor~ro~az1n~ 
(2 ~q/Kq) Only sl1qht rff~~ls on 
heart-rate were r.otrd 

~--------4---~~--~---+~ ~ -----------··-----------------~ 
£fftct on tl}~-o
tl!'fl'>tve a-:t1on of 
u·"'eth~·l·dopa 

c 
• 
ond 
r 

2.3- I· J ·I 
2 • kq 

'. v J J-4 l1TS a·mtthyl-dopa was l~)tcttd 

b~forr fluvoxa~tne effects. 
on car~1ovasc~lar par~
meters were determJ.ned 

Prt·treatment wtth o-~ethyl-dopa 
(50 mq/kg J..v.) after Ro-4-4&02 
() rnq/kq 1. v.) d1d not lnflutllCI' 
fluvoxam1ne effects on blood 
pressure Gnd heart rat,. 

I) 

~ 
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AtHI-lAL r'HA.Rt1ACOLOGY tat.Jk 10 (c'lnt.) 

[ 1 t lt I •.t ~PII'.:C "t1qnt Dosr Routt tlun-JH~ r Ttf'&lfl\tnt T]~t of experlJT1t:nt 
;6t. .. 8/ 1 sex !1\q/kq an1mals per1od 
I l 71 

rottlltldl IIIQ f'f{f'Ct ' 4 M 18·24 q lUV oral 5/t~H 90 nqn F l UVClKU', lnf' lto'dS a<tTilnlster-
:;1, \otKotartotal • do set '" 30 m1n befort comb1nauon 
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Pharmacodynamic Studies Not Included in Preceedir.g Tables: 

1) Studies on two metabolites of fluv0x~~ine 

A) Metabolite "B" 

f='> (.-@-- 0- 0H~- e-H> -Cf{.>- Cc·OH 
i I 

N' 0- c-f-1 ... - L.-H;- !../H). 

B) Metabolite ''GI" 

0 - c:..--(1>--c-1-l.~-- c..H,- L.-H>- Oc1-{3 
II 

tl' o-wrc.-f-h.- ot-t 

It was started that 
representing 85% of 
metabolite in human 
"GI'' was not given. 

9 metabolites have been ider1tified in human urine, 
total metabolites. Metabolite "B" is the main 
urine (35% of all metabolites); the: of metabolite 

The followir.g results were obtained: 

r df'tagonism of potentiation of inhibit ion of 

I tetrabenazine 5-HTP effects amine uptake by 
pt<>s~~ rat brain 

(1'1 tu:) {f'\1<-e) synaptosomes 

pi 50-value 

[0'::> 0 -v;J 1 ue (mg /kg ± s.e.m.) 

13H-5-HT or a 11 y 3H-NA 

Dll 24S37 (d3) > ?15 ( ~ ) > " 
L "" •' ((') < 4 (]) 5.0 ( 3) 

DU ?ll972 (:-G,) > 215 ( 2 ) > 215 (2) < 4 (1) < 4 (2) 
. 

Fluvoxam·ine 99 ± 24 ( 1 0) 39 ± 2.1 05) 4.5±0.11 ( 3) 6.6 ·- 0.11 (11 ) 

-

between br 'Cket• ·. numt,er of ED ( I ) d t · t · u • 50 p SO- e erm1na 1ons. 

21 

It can be seen that metabolite "B" 
potently than the parent compound. 
otner tests. 

blockej 5-HT upta~e in vitro, but less 
The metabolites 11ereinact1ve in the 
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2) Cardiac Effects in Conscious Rabbits: 
1T1sTed1ntabTe; present.ea-liere -rn-grea ter dew i 1 l 

Fluvoxamine (F), amitriptyline (AMI), and mianserin (~1) were given 
i .v. at 0.70 (F and M) or 0.35 (NH) mgjkg/min. The median lethal doses 
were 60, 14 and 56 for F, AMI, and M, resp. Both F and M produced 
bradycardia followed, at higher doses, by tachycardia; AMI produced the 
reverse (tdchy;:ardia followed by bradycardia). F caused increases in 
PR and QRS intervals (maximwo 19 and 29':., respectively, at a mean dose of 
35 mg/kg). M was approximately equipotent in this regard; the effects of 
AMI could not be evaluated due to the occurence of severe arrhythmias and 
deaths at relatively low doses. Gross EKG changes were seen as follows: 

Anti depressant-induced, gross ECG abnormalities, expr·essed as median doses 
with ranges of their first appearance. 

2 1 3 1 fibri 11 a ti on/ 
QRS changes n arrhythmias n flutter 

ftnli tri ptyl i ne 4.0 (1.3-8.0} 6/6 4.2 (1.8-b.3) 3/6 6.3 ( 4.2-8.4) 

Mianserin 24.5 (21 .0-49.0) 3/6 40.3 (21.0-59.5) 2/6 61.6 (42.0-81 .2) 

Fl uvoxarr,i ne 54.3 (31.5-70.0) 8/9 39.2 1/9 

1) n denotes number of animals in group showing the phenomenon. 

2) Gross changes in QRS complexes consisted of extremPly broadened, 
peaked complexes and inversed complexes. 

3) All disturbances from the normal sinus rhythum as dropped ueats and 
single or coupled extrasystoles were scored as rhythm disturbances. 

It can be seen that F appeared to be the least cardiotoxic of the 3 drugs. 
The changes seen with AMI occurred at less than l/2 of the median lethal 
dose, and the changes seen with F occurred at near lethal doses. The 
changes with M also occurred at near l~thal doses except for QRS changes 
which occurred at about 1/2 the mc.:iian lethal dose. 

Cardiac contractility (LV dp/dt max.) was also measured. At l/2 
lethal dose, F produced a decrease of 24~. (No effect with M; AMI not 
evaluated). At lethal doses, F produced a nonsignificant decrease of 14~ 
and AMI caused a 53$ decrease; M had no €ffect. 

Body temperature (measured just before death l was increased by F only 
(2.2oc above control). 

3) Pro-convulsive eff~ct~: 

EEG changes and seizure occurence were measured in rats rece1v1n~ F or 
1 of 9 other antidepressants at 0.25-0.50 mg/kg/min. i .v. (cumulative 
doses of 50-60 mg/kg. F and clovoxamine were considered to be the least 
epileptogenic, and AMI the most. 

1 
n 

2/6 

2/6 

0/9 
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4) Isolated (estrus) rat uterus: 

F did not cause contractions 11p to 3 x 10-5 M. F caused a non
competitive inhibition of oxytocin-iiJduced contt·actions at 8 x lQ-6 M +; 
F was 3.9 x as active as papaverine. 

5) •:ndocrine c>ffects: 
1Vub1ished 3;Tudy: Cella et.al., Br. J. Clin. Pharmac • .!2_; 3575-3635, 1983) 

F at 12.S or 2!:> '"Y/ky i .v., and 25 mg/kg i .p. (lower doses not tested), 
elevated plasma prolactin in male rats 2-4 x control. (This is in 
contrast tr data reported by the sponsor which st10wed no effect at 
25 mg/kg p.o. Also, in a human study [Kletzky et.al., Curr. Ther. Res. 
33: 394, 1983], F at 50 mg p.o. given to males did not alter either 
ilasal prolactin levels or· the rise in prolactin induced by TRH or insulin
induced hypoglycemia). F was also shown to potentiate the 5-HTP-induced 
increase in plasma prolactin. 5uudcute treatment with F blocked the 
ability of an acute dose ofF to raise plasma prolactin. IT was also 
reported in this paper that F, similarily to 5-HTP, caused a reduction 
in B-endorphin-1 ike immunoreactivity in the anterior pituitary, and an 
increase in B-endorphin and B-lipotropin in plasma (male rats, 25 mg/kg 
i.p. ). F given to fe1:1ale rats at 25 mg/l<g i.p. for 14 days did not alter 
either the number of estrus episodes or plasma LH levels. 
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Klt·1E; PHARI-1ACOK1N£TICS 

A) Plasma Levels 

1) Rat: 

After· p.o. dosing at 40 mg/kg, peak levels were seen at l hour. 
Levels appedred ta decline biphasically in M but monophasically in 
F; how~ier, only a single T 1/2 value was calculat~d for both sexes 
(= 1.2 and 1.8 hcur in M and F, respectively). After 40 mg/k.g/day 
p.o. given fer 10 days, results were similar although plasma levels 
11r:re slightly lower than those seen afte>r acute> dosing; T 1/2 was 
1.3 i;our for both sexes. For both acute and 10 days' dosing, pl<.sma 
AUC was greater in r than 11 (2 and 3 x, respectively). ihe reason 
for this difference is not clear since peak. levels and T 1/2 were 
similar between sexes; the difference seems to result from a sharper 
decliDe in levels seen in;.: between 1 and 3 hours post-dosing. 
In a dietary study 1approxiimvly 2UO - 400 mg/k.gj.lay for 9 days), 
T ·1;2 after remcvill of diet was 3.6 and 3.3 hours in M and F resp. 
Again, AUC was greater (2 x) in F and N; "0 hr." levels (i.e. just 
after removal of diet) were 10 x greater in F. Plasma level studies 
on rats using labelled in F were minimal and no information on the 
above parameters could be obtained. 

2) Hamster: 

Hamsters recieved 40 mg/kg F p.o. both acutely and for 10 days. 
Plasma were several folc1 lower than those in rat after the same 
dose; levels was generally below the detection 1 imit (0.5 ngjml) 
by 7 hour post-dose and thus AUC ar.d T 1/2 could not be calculated. 

3 l Dog_: 

Dogs received single p.o. doses of 1, 10, or 25 mg/kg F. At LD, 
peak levels were seen at 2 - 4 hr.; after the higher doses, much 
broader peaks were seen, in the 2 - 8 hr. r·ange. Due to these broad 
peaks, T l/2 could not be calculHed, 1ough estimates were given as 
3 hr. at LD and 10- 15 hr. at ~10 and HD. There were no apparant 
sex differences in T l/2 or· AUC. Peak lev~ls and AUC increased 
much greater than proportionally to dose bet'r.'e<:o l and 10 mg/kg; 
between 10 and 25 mg/kg (and 63 rrqjk.g in another study) AUC (but 
not peak 1-··~1 l increased greater than proportional1y to dose but 
to a smal1er degree than the incrEase seen between 1 anti 10 rng/l::g. 
A large (3 xl inter-subject varii.!~il ity in AUC was seen. In another 
study, a single dose of 1 mg/l::g was given p.o., i .v., or i.m. The 
AUC values after i.v. and i.n~. were similar; AUC after p.o. was 60'.t 
of that after i.v. indicating a bioavailability of 60'1.. 

In studies with labelled (c14) F, peak levels after 0.25 mg/l::g 
p.o: were reacned at 2- 4 hr.; T 1/2 was roughly 10- 15 hr. At 
higher doSe!> (5 and 60 mg/kg p.o. l, much broader peal::s were seen, 
gene:-ally c.t 1 - 24 hr. with w.~:ch intersubject variability within 
this range. Levels after 60 mg/k.g were several fold lower than 
pr·oportional to dose when compared with 0.25 and 5 rng/k.g doses, 
despite in fact that the rate of decline of label lt 60 mg/kg was 
that at the lower doses. Levels after 5 - 6 months treatment at 5 
and 60 mg/l::gjday were similar ot those seen after acute dosing. 
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s) 

I ) Ra ~ • 

cl4- labelled F was given (2.5 mg/kg) p.o. or i.v. to fe~ale rats. 
After p.o. dosing, peak tissue level~. were generally reached I.Jy the 
firs~ time point measured (1 hr.). Highest levels of label were 
seen in liver, kidney, and lung; levels remained greater than tl1ose 
in plasma in liver and kidney up to the final time point measured 
(96 l1r) and in lung to 6- 24 t1r. Levels fn other tissues were 
sim11~r to or less than those 1n plasma. After i.v. dosing, levels 
in all tissues studied were greater than tt1ose in plasma until 1 hr. 
post-dose; at 3 hrs. (final time point measured) levels were greater 
than those in plasma in lungs, adrenals, liver, kidneys, spleen, and 
ovary. An autoradiogr'lphic study , .. as done comparing pregnant (day 
10 of gestation) and non-pregnant rats (dose= 10 ~g/ky p.o.); 
distribution of label was similar between the 2 groups and levels of 
label in the embryos were less than those of blood up to the final 
time point measured (24 hr. post-dose). 

2) Hamster: 

An autoradiographic study was done in male hamsters who had 
received daily :"loses of 9, 25, 138, or 432 mg/kg/day p.o. for 
30 days. (Do~~ of 1 abelleu F = 10 mg/l<g p.o. ). label was found 
~ainly in liver, kidney, and G.I. tract; no label was found in 
brain or spinal cord. Results were similar across dosage groups 
(including control animals, indicating that 30 day's treatment 
did not alter distribution). 
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C) f.fetabo 1 ism 

F was extensively metabolized after oral dosing in tl1e species studied 
(rat, mouse, hamster, rabbit, dog). l::xcC'pt in dog, little or no unchanged 
F was excreted in urine altei" era] dosing with L.:l>ellcd F at the highest 
does used (40 mgjkg in rat, hamster, and muuse; 10 mg/kg in rabl>its). In 
dogs, little or no unchanged F was found in urine after 0.25 mg/kg p.o.; 
however, after l1igher doses (5- 60 mg/kg p.o.), approx. 10- 40% of the 
urinary label was due to unchanged F. (After 6 months' dosing at 60 mgfl;g 
in dogs, unchanged F in urine was 3 - 8~ of label compared with 30 - 40% 
after acute dosing, suggesting an induction of metabolism.) The principal 
metabolic step was O-demett1ylation to form an alcohol derivative. This 
was followed by oxidation of the alcohol to form the following acid 
derivat~ve: 

In all tt1e above species exceot mouse, this was the principal metabolite 
excreted in urine.· In mouse,· the alcohol was preferably gl ucuronidated 
tu form the following principal metabolite; 

F3C--(;)- C-CHz-CHz-CHz-CHz-O-g1 ucuron ide 
II 
N 
'O-CHz-CHz-NHz 

Several other minor metabolites were also identified in the urine of 
these species, indicating pathways invol v·ing ester formation at the 
ether terminus (mouse, hamster), N- acetylation (rat, mouse, hamster), 
oxidative deamination of the amine side chain to an acid derivative 
(dog, rat, hamster), and elimination of the amine side chain 11ith 
subsequent glucuronidation of the resulting N-oxime (dog). A small 
amount of the following tlas found in urine of <Lg, rat, and hamster; 

0 
II 

F 3c~ C-NH-CiizC-OH 
II 
0 

this was thought to represent an acetylated product of 

thus indicating a small degree of nearly total biotransformation of F. 
·(NoiJse arid rabbit were not studied as completely as the oU.er species; 
thus some of these minor pathways may also occur in these species.) 

In man, studies of urinary metabolites demonstrated that many of the 
metabolic pathliays are the same as those occurring in animals. The 
principal urinary metabolite (resulting from 0-demethylation and sub
sequent oxidation) was the same acid metabolite that was principal 
in rat, hamster, rabbit, ancl dog. Products of side chain r,xidative 
deamination, side chain elimination, and N-acetylation ~1ere also found. 
No unchanged F lidS detected (dose = 100 mg p.o. ). 
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U) Excretion 

1. Rat, hamster, mouse, rabbit 

Labelled F was given to rats and hamsters at 40 mg/kg ~.o. (acutely 
or after 7 days of cold Fat 40 mg/kg/day), and to mice and rabbits 
at single p.o. doses of 2 and 0.4 mg/kg, respectively. Excretion, 
as~ of administered label, was as follows: 

Urine Feces 

rat 40-60 30-40 
hamster 50-80 15-30 
mouse 30-50 45-50 
rabbit 80 15 

Urinary excretion was raostly completed by 24 hr. post-dose. 
Results 11ere similar after acute and 7 days' treatment (done in 
rat and hamster). In another study in rats, using a lower dose 
of labelled F (2.5 mg/kg) given p.o. and i.v., the following 
results were obtained (~ cf arir!!inistered label excreted): 

p. 0. 
i.v. 

Urine 

74 
70 

Feces 

Both urinary and fecal excretion 11cre mostly completed by 24 hr. 
post-dose. There 11ere no clear ::.ex differences after p.o. dosing,; 
after i .v. dosing urinary excretion 11as slightly less in males than 
in females. The simi1arity in excretory pattern after p.o. and i .v. 
dosing suggests complete ab~orption after p.o. dosing. Approximately 
40% of the dose was excreted 111 !.> il e after either p. o. or i. v. 
dosing; a study on enterohcpatic circulation indicated that most of 
tili s is reabsorbed. 

2. ~; 

Several studies were performed with oral do$ing with cl4-labelled 
F, covering a dosage range of 0.25 - 60 mg/kg. At doses up to 10 
mg/kg, approximately 25 - 50'.t of the ~dministered label was excreted 
'111 urine; at the higher doses urinary excretion 1~as some1~hat less 
c~a - 3!l'.t). ( rn addition, the~ of urinary excretion was s.lower 
a-t the hioher doses; for example in one study 91 and 60~ of the dose 
was·· :.:-xcreted by 48 hr. at 5 anc CO mg/lg, resp.) Fecal excretion 
ranged f~'om 40 - 601 of the dose; the decreased urinary excretion at 
the highe>r doses did not appear to be accompanied by an increased 
fecal excretion. Subacute treatment (5 · 6 months at 5 and 60 
rng/Kg; 7 days at 10 mg/kg) did nor appear i~ modify excretion 
patterns. After a dose of 0.10 mg/Kg labelled F given i.v., the 
excretory pattP.rn was similar to that seen after 0.25 mg/kg p.o.; 
this suggest complete G.I. absorption of the label (tJrovided that 
biliary excretion, which was not studied in dogs, is similar for the 
p.o. and i.v. routes). 
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ACUTE TOXICITY 

A) LD 50 

Species Strain 

Rat SPF 1/istar 
SPF l.'i star 

Mouse Swiss 
Swiss 

Dog Beagle 
Beagle 

* 5 DAY LD~rorl. v. 

B) Toxic Signs 

1) Rat,o.o.: 

Weight 

160-200 g 
160-200 g 

17-21 g 
17-21 g 

7-13 l:.g 
7-13 l:.g 

dosing 

Sex 

M 
F 
M 
F 

M 
F 

M 
F 

14 DAY* LD 50 in 
rng /1:. g 

Route (with 95't CL) 

p.o. 20()0 (1370-2910) 
p.o. 1470 (862-2500) 
i. v. 43 (30-63) 
i . v. 68 (46-lOOj 

fl.O. 1100 ( 550-2200) 
p.o. 1330 (737-2410) 

p.o. see below 
p.o. 

Dose range = 100-4640 mg/l:.g. Highest nonlethal dose = 464 and 1000 
in F and M, respectively. No signs at 100. Mydriasis, slowed 
reflexes, and increased muscle tone at 215+. Death occurred within 
90 minutes of dosing and was associated with convulsions and 
respiratory depression; autopsy showed erosion and hemorrhage of 
stomach and duodenum. 

2 ) Rat , i . v . : 

Dosage range = 4.6-100 mg/kg. Highest nonlethal dose = 46 and 
22 mg/kg in F and M, respectively. Signs included cyanosis 
(4.6 mg/l:.g +), mydriasis (10 mg/kg +), apathy, decreased activity, 
abnormal body posture and gait, decreased righting reflex, decreased 
body tone, respiratory difficulties, piloerection, and exophthalmos 
(22 mg/l:.g +), and increased startle respor.~~. straub tail, and 
aggressiveness (46 mg/kg +). Deaths occurred within 5 min. post
dose. Hemoglobinuria was seen at 10 mg/l:.g+, indicating a hemolytic 
effect. Local irritation at injection site was seen at 10 mg/l:.g 
(10 mg/m1) +,with necrosis at 22 mg/l:.g (22 mg/ml) +. 

3) Mouse, p.o.: 

Dosage ranqe = 46-4640 mg/l:.g. Highest nonlethal dose = 215 mg/kg. 
No signs up to 100 mg/kg. Mydriasis and exaggerated startle 
response seen at 215 +. Lacrimation, salivation, 'increased muscle 
tone and restles:,:u::ss seen at 1000 +. Deaths occurred 30 min. 
post-dosing, associated with convulsions. 

4) Dog p. o. : 

A total of 10 dogs were used covering a dosage range of 15-464 mg/l:.g; 
the actual dose was 1 ik.ely reduced by emesis which occurred at 
25 mg/l:.g +. There were no deaths, although the single dog given 
464 mg/l:.g had convulsions which were trea.tec! with i .v. pentbarbitone. 
Other signs included increased s.leep (15 mg/kg)., marked mydriasis, 
frowning and cutaneous vasodilatation (15 m~/l:.g +),and ataxia. 
increased limb tone, and rhythmic side-to-slde head movement 
(215 mg/i:.q +). The above head movement persisted for up to 6 days 
post-dosing at 215 mg/~g. 
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SUBACUTE lOXICIIY STUDJlS 

t~umerous subacute studies wer·e performed, primarily with the aim of 
establishing doses for longer term studies and/or of investigating the 
effects of fluvoxamine in serum and liver 1 ipids. The following studies 
were performed (daily oral doses in mg/1..g): 

1 ) 

Duration [<i etary (0) 
Spe~~ Strain !Jose (weeks) or Gavage (G) --- . 

l·louse Ill 100, 200 2 G 
Mouse IC I 200, 300, 400 4 D 
House ICI 400, 600, 800, 1600 4 D 
Mouse IC I 10, 80, 640 21 D 
~louse ICI 75, 150, 300, 600 4 D 
No use COl 75, 150, 300, 600 4 D 

Rat Wistar 10, 40, 160~ 200 52 D 

Hams tcr Bio 15-16 100. 200 2 G 
Hamster Bio 15-16 9, 36, 142, 432 4 D 
Hamster Bio 15-16 240 13 D 

Pr inc i pa 1 findings may be summarized as follows: 

Ni cc: 

Weight gain 11as generally decreased at 640 mg/kg +. SGO"'!' and SGPT 
(21 wk. study only) were elevated at 80 mg/kg +in Hand at 640 mg/kg 
in F. Serum lipids (ct1olesterol, phospholipids, TG, and total lipids, 
assayed in 2i wk. study) were decreased at 640 mg/kg (also, chclesterol 
decreased in M at 80 mg/kg); this was a large effect (~cans 1/5-1/2 C). 
Liver 1 ipids (assayed in 21 wk. study) were increased at [tO and 640 but 
not at 10 mg/kg; mean values up to 3x coiltrol. (In a 2 11k. comparison 
study with imipramine and amitriptyl inc, F was less potent than these 
drugs in producing decreased ~erum lipi~s and increased liver lipids, 
although F was less generally toxic to the mice at the doses used). 
Several studies found increased liver weights. generally at higher 
doses; the lowest dose at which this was ~eon was 80 mg/kg a1ter 10 wk. 
treatment (I~ only). Several studies nc,ted increased fatty vacuolation 
of hepatucytes. This effect was both dose and time related; e.g., in 
a 4 week study it was seen at 600 but not at 75 mg/kg; in the 21 wk. 
study it was seen at 10, dO, and 640 mg/kg. (Imipramine and 

.amitriptyline caused vacuoles 5imilar to those caused by F in a 2 wk • 
. cor:!parison study). Other 1 iver effects in the 21 wk. study included a 

D·-R increase in pleomorphic cell inflarmnation (all doses; in most cases 
incidence was even higher after 8 wks. withdrawal) and hemorrh"ge into 
hepatocytes {incrpased in all F groups, after withd~awal period only). 

··In addition. al th, ' most of the types of fatty vacuolation decreased 
in inc ide nee after Lhe wi thdrawa 1 period in the 21 wk. study. the 
incidence of "large fatty vacuolation of panacinar hepatocytes, • which 
was not increased at tennination, was increased after the withdrawal 
period in all groups but LO M (lOOt incidence at HD). A finding of 
enlargement of ccntrilobular hepatocyte:; 11as reported in a 4 11k stU(.,' at 
300-600 mg/k.g. Kidney was routinr,ly examined only in two 4 wk. studies 
at 75, 150, 300, and 600 mg/kg; no clear drug effects were noted. 
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2 ) Ra l; 

ihc stL. Jy performed was a spinotf of the cMdno~lcnl<.ltf study (Doses: 
10, 40, and lbO-; 200 r.HJ/kg.) Four/sex/group\.,,~-., :<:iH.rii iced at 1 year. 
fi and 1:. and ·lassons trichrome staining of selee'.e1j organs showed no clear 
dr·ug effects e.:rept for an increase in fat vacuo 1 e; in 1 ivcr in liD !·1 (4/4 
incidence, none iu ottwr yroups). U1 nam, clone i.'' r;;esentcric lymph node 
of 1 control 1·1 and 1 HD !·1, sho11ed a fJx higher number· of cytoplasmic 
1 Jmellar· inclusions in the treated rd. 

, ) !idlilS ters : 

l.'ei<_;l.t sain hJS reduced at dose>s ci iuO mg/kg and higher. Blo0d lipids 
-vere d~creased at all doses in the 4 ~<cek study (1/3-1/2 control values, 
t•xcept smallf'r effect on phospholipid). (After 4 wks. off drug, these 
effects ~-.·ere reduced or absent.) In tlw 13 wk. study, however, only 
sligl1t effects, in M only, ~ere seen, and tl1ere was no effect on total 
1 'pids. (In the 2 wk. study, F at 200 but not 100 mg/Kg causeJ slight 
d(·creases in blood lipids; imipramine and ar"itriptyline did not cause 
decreases at the doses used l25-IOO mg/kg]). Regarding liver lipids, 
slight increases were seen in all studies, g~ncrallv at the higher dose; 
(rn<~x. generally 30::. above C), with the exception of decreased cholesterol 
in the 4 wk. study at all doses except HD F. (In the 2 wlc. study, 
imipramine and ami tri ptyl i ne were tested at 25-100 r.Jg/l:.g and did not 
inuease liver lipids.) The fc.llolling druSj-related histopathological 
effpcts were se.:?n: (I) li'.•er-cloudy swelling seen at both doses (100 
and 200 ~g/kg) in the 2 wk. study (also produced by imipramine and 
arnit.-iptyline at 25-100 mg/l:.g), n:> effect in the 4 11lc. study (9-432 
mg/k~ll. and increased seve1·i t!' of fat droplets in hepatocytes at the 
only dose used (240 mg/kg) in the 13 wk.. study. (2) Kidney-In the 4 wk. 
study, tl1ere was an increased incidence of various findings at hU (432 
mg/ky), including dilated and/or basophilic tubules (with some containing 
arnphopllilic homogenous mater·ial and/or cell debris) and foci of 
mineralization in cortex and/or r~edulla and/or papilla. (In addition 
to increased incidence ~t HJ, tl1ese lesions were also more widespread, 
i.e. often involving both cortex and medulla, and usually affecting both 

1<. idneys.) After the 30 day recovery period, the incidence of these 
cl1anges was not clearly increased; howevL•r, their :.c":>rity was greater 
in HD cornpared to controls. (The severity at flO was less than that seen 
at fiiJ at ter·mination, however). !;, L.ile 13 wl:.. study it was concluded 
that there were no drug effrcts on k. idney; however the incidePce of foci 
of miner., 1 i za t ion was 12/30 in the treated group ( 240 mg/k.g) vs. 5/44 
in controls. Kidney weight was slightly increased in this study; there 
were no drug erf~cts on blooo urea or creatinine. 
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6 110Nlli TOX!Cl1Y IN RATS 

A) Dosa9e: 

lS t·l '*" 15 F at 0, 5, 20, and 80 --7'100~ 150 mg/:.g/day, by gavagQ. 
(Dosage increases at HO took place~~ weeks 10 and 21, respectively.) 
An additional 10/sex/group were treated; half of these were sacrificed 
ilfter 6 weeks and half after 12 weeks for hema1..clogy and blood chemistry. 

Strain: h'istar SPF 

B) Rest;1tS: 

l) Observed Signs: 

No drug effects. 

2) Nortal ity: 

It was stated that 6 rats died due to intratracheal aspiration 
of test material; group distribution was not given. {from the 
individual bodyweight tables, it appears that five of the deaths 
were in HU F and 1 in MD N). 

3) Bodywe i gh t Gain: 

Very slightly increased in all groups !Jut LD F; not 0-R. 
(Oespite earlier increase, HD M had r·eturned to control weight 
by ten~ination.) 

4) Food Consumption: 

Slight increases in all groups !Jut LO F (not D-R); also, sliglit 
decreases in hD r.t seen in 1 as t few weeks of study. 

5) Water Consumption: 

Increased in HD N. Very slight increases also seen in LO and ND N. 
Increased in HD F first month only. 

u) ~ematology: 

(Done in 5/sex. in C and HD 11eeks 7 and 13 and a 11 groups wl;. 26. ) 

No clear drug effects (RBC, Hb, Hct, IJBC, differential. PTT) 

'7) Blood Cnemistry: 

(Done in 5/sex inC and HO, 11eeks 7, 13, and 26. [Cholesterol, 
tota 1 bilirubin, SGOT, and SGPT \lere a 1 so done in LD and MD week 
26~ Na, K, and Cl were done in 5/sex in C and HD at weelts 2 and 4 
only.)) 

No clear drug effects (Na, K, Cl, Ca, total protein, cholesterol, 
glucose, urea, uric acid, creatinine, AP, SGDT, SGPT, total 
bil irubi nl. 
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6 t·IONTII TOXICllY IN RAlS (continued) 

8) Urinalysis: 

(Volune, pH, SG. Na, K, and Cl done in 5/sex/group days 3. 7, 16, 
and 28. SG and pH done in 5/sex inC a~d 110 weeks 7_and 13 and in 
all groups week 26) 

a) Volw~e: 

Increased in HO tt, days 3 and 7 only (2-3 x control)~ smaller 
increases in LO and NO M also seen on days 3 and 7. 

b) Na, K, Cl ; 

Increased in HO t-1 and IJ[) F, days 3 and 7. Mean values 
approximately 2x controls. (Smaller increases often seen at LD 
and NO on days 3 anti 7.) Na also increased in HO F on day 28. 

c) SG: 

Slightly increased in 140 and HD F on day 28 and week 26. 

d l £!!_: 

S'light increa:;e in HD M (0.5 - 1.0 units) through day 28 only. 

e) Sediment Exam - not done. 

9) Organ We1~: 

al Slight decrease in ab!>olute and relative thymu5 \Ieight in HD F 

b) 1 HO N had ex.tnmely large pituitary weight; it is not clear if 
pathology was done on this animal or what the results were. 

10) Gross Pathology: 

No re5ults given. 

11) HicroscoTJic Pathology: 

(Done in 10/sex at C and HD~ liver and kidney examined in 10/sex in 
a 11 grOUjlS) 

No sutm1ary tables wert~ presented. Individual results were given, 
but for liver and kidr.~y (and lung in a few rats' only. It was 
con~luded that there were no 1rug effects. However, frorn the 
individual results, the incidence of fat in h~::patocytes (generally 
minimal) was increased i11 all group5: 

H: 3/10, 7/lJ, 6/10, 8/10 in C, LiJ, I·ID, liD, respectively 
F: l/10. 4/10, 5/10, 8/10 in C, LD. NO, HD, respectively 

One HD N has unilateral hydronephrosis. which \IdS not con5idered 
drug-rel::ted. 
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18 MONTH 10XiCITY IN RATS 

A) :.l£lsage; 

20 f·1 and 20 F at 0, 10, 40, or ~~0 -?200--,. 240 ing/kg/day, in diet. 
(Dosage increases at liD were at. weeks 40 and 47, respectively.) 

Strain: lolistar SPF 

B) Results: 

1 ) Observed signs: 

No drug effects 

2) Mortality: 

No drug effects (#of deaths= 3, 3, 1, and 4 inC, LD, MD. HD, 
respectively.) 

3) Weight Guin: 

M - Decreased at HD during first fe1'1 weeks, and after 1 year. Final 
weight at HD 90:t of C. 

f - Decreased at HD after 1 year. Final weight at HD 85% of C. 
Smaller decrease:s at LD and MD. (Final weight - 95:1; of C, but NS. l 

4) Food Consu~ption: 

Decrease::! at f:O most 11eeks (approximately 10 and 15:1; belOii C in 1-1 
and F, respectively.! 

•: ) ' . _ Water Lonsumpt1_on: 

Decreased at HD most weeks (i:!pproximately 20 ar.d 35:1; below C in ~1 and 
F, respectively.) Smaller decreases occasionally seen at LD and MD. 

6) Hematology: 

(Done in 4-~/sex/group at weeks 13, 26, 52, 78) 

a) RBC, PC V, 1-b : 

b) 

--

Very slight increases in HD Mall weeks but week 78. 

Other parameters measur·ed: 
platelets, tSR, PTT. 

MCV, NCH, MCHC, WBC, d;fferential, 
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...... 

18 MONTH TOXICITY IN RATS (cGntinued) 

7) Blood Chemistry: 

(Done 'n 4 - 5/sex/group at weeks 13, 26, 52, 78} 

a) Cholesterol: 

Decreased in HD Mall weeks (but not progressive with time), and 
in LD and MD M week 13 only (Mean at HD 20-40~ below c) 

L) Other parameters measured: total protein, glucose, urea, 
creat1nine. bilirub1n, SAP, SGPT, SGOT, Na, K, total lipids, 
sterc1 ester, triglycerides, free sterols, FFA, monoglycerides, 
phospho! ipids. 

8) Uri~alysis: 

(Den.: in 3- 5/sex/group weeks 13, 26, 52, 78} 

a) SG slightly increased in HD M, week 26 +. 

b) Other parameters measured: pH, volume, protein, glucose, 
bilirubin, ketone, hemoglobin, sed<ment exam. 

9} Organ Weights: 

a) Liver: 

Absolut~ weight increased in HD M (10~) but NS; relative weight 
increased 20~. No effect in F. 

b) Lung: 

.absolute and relative weight irlcreased in HD F; relative weight 
only increased in HD M. (Relative weight 17 and 30~ above C in 
Hil M and F, respectively.) 

c) Ovaries: 

.absolute and relative weight increased at HD (relative weight 
35~ above c. } 

d) Kidney: 

Relative weight slightly increased in HD M and F but no 
significant effect on absolute weight. 

10) Gross Pathology: . -
Ho 'drug effects. 
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18 I·IOtHH TOXICI1·y IN RATS (cant inued) 

• 1) Microscopi,- Patholoyy: 

(Stains: H a;:d E; Nassons Trichrome in i iver and kidney; ORO in 
1 iver and PAS i.~ 1 iver and kidney in C and HD only) 

a) Liver: 

Increased incidenL~ of vacuolation of cytoplasm in MD and HD M: 
3/20, 2/20, ll/20, a.:d 16/20 in C, LD, MD, liD, respectively. 
(No effect in F: 17/20, 10/20, 13/20, 14/20). The severity of 
this change was greatest i11 YD f.l. It 11as stated that the 
vacuolation "mostly" represented an increased fat d;position. 

The incidence of chronic inflammation of tile parenchyma was a1so 
increaed in ~ID and HD 11: (6/20, 8/20. 15/20 and 13/20 in C, LD, 
HD, HD, respectively), although the pathologist consicered this 
to be a spontaneous, non drug-related lesion. 

b) Kidney: 

1) Chronic inflammation- increased in all M groups (l/20, 
4/20, 6/20, 10/20 in C, LD, NO, HD, respectively.) 

2) Basophilic staining t~bules- increased in MD and HD M and 
HD F: 

M: 3/20, 4/20, 10/20, 8/20 in C, LD, MD, HD 
F: 5/20, 6/20, 2/20, 16/20 in C, LD, ND, HD 

3) Distended tubules/tubules cu~taining eosinophilic material 
increased in f.ID and HD M (3/20, 4/2C, 8/20, 6/20 in C, LD, 
MD, HD, respectively.) (However, the incidence was lmJer 
in HD F: 8/20, 7/20, 7/20, 4/20 inC, LD, MD, HD, resp.) 

4) The above changes were considered "minor" by the 
pathcl agist. There 11as no drug effect on the incidence of 
progressive glomerulonephrosis. 

c) Lung: 

. 
. ·. 

1 l Increased incidence of rats with groups of distended 
mac1·ophages at HD: 

2) 

~l: 4/20, 2/20, 2/20, 10/20 in C, LD, NO, HD 
F: 4/20, 0/20, l/20, ll/20 in C, LD, MD, HD 

The severity 1-1as a 1 so greater at HD compared to other 
groups • 

The incidence of perivascular accumulations of lymphocytes 
was increased in all M groups, but not D-R, and in MD and 
HD F; the pathologist considered this as not drug related. 

M: 8/20, 14/20, 15;20, 12/20 in C, LD, MD, HD 
F: 5/20, 5/20, 10/20, 11/20 in C, LD, MD. HD 
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LIFETIME CARCINOGENJCilY STUDY IN RATS 

A) Dosage: 

40 M + 40 F at 0, 10, 40, or 160 ~ 200-7 240 mg/kg/day, 
increase at HD occurred weeks 40 and 53, respectively). 
terminated when survival reached 40% (weeks 123-124 and 
F, respective].)). 

in diet. (Dosage 
Treatment 

129-130 in ~~ and 

Strain: Wistar SDF 

B) Results: 

1) Observed Signs: 

A 1 opec i a decr;:ased at fiD, said to be due to decreased activity. 

2) Nortality: 

Mortality 11as slightly decreased in HD 1~. although this was 
apparently not statistically significant. (By week. 100 there were 
9 deaths in C/~ and 1 at HD H. By 1-1eek 120 there were 20 deaths in 
Clot and 14 at HD N. l TI1ere were no effects in F. 

3) Bodyweight: 

Slight decreased gain in HD M, HD F, and ND F. (Weights near end of 
study were 5-10%, 10-15%, and 5% ,':elow C, respectively). 

4) Food Consumption: 

Decreased in HD ~~and HD F (':and 10-15% below C, respectively), 
and to a sma 11 er extent at I 1 and ND. 

5 ) Water Intake: 

M -dose-related decrease in all groups (30% below Cat HD) 

F- decreased at HD (30% below C); sporadic, slight decreases also 
at LD and ND 

6) Ophthalmoscopic Exam: 

·7) 

(Done at various times in C and HO, and in all survivors 1 week 
before termination). 

Text states no drug effects; no results were presented. 

' 
Hematologf 
(Done inO/sex/group at termination) 

Tne only parameters measured were RBC, Hct, platelets, and total 1/BC. 
No drug effects. 
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LIFUIME CARCINOG&NJClTY STUDY IN RATS (continued) 

8) Blood Chemistry: 
(Done in same animals dS in hematology) 

a) Cholesterol -decreased in all HD f rats (mean 40% below C) 

b) Ur·ea -slight decrease in r.m Jnd HD f; no very low values (all 
but 1 within concurrent control range) 

c) Na - sr ight decrease in H!J F; no very low values (within 
concurrent control range). 

~) Other parameter measured: potassium 

9) Urinalysis_: 

Not performed 

10) Organ Weights: 

No drug effects 

11) Gross Pathology: 

12) 

Atrophied body fat/emaciation increased in all dro.;g groups b~.:t 
not clearly D-R, likely associated with bodyweight and food/water 
consumption effects noted above. No other drug related effects. 
Text says no effects on palpable masses (incidence or time to first 
detection), although results were not tabulated. 

Microscopic Patholo~y: 
(Stain: Hand E, p us unspecified fat stain for liver and kidney). 

a) Neoplastic lesions: 

1) No drug effects on total number of neoplas1ns. 
Numbers of rats with neoplasms are as follows 
(denominator = 40/sex/group): 

!3eni gn: 

f~al i gnant: 

M - 23, 29, ZO, 24 (in C, LD, HD, HD, resp.) 
F - 31, 31, 26, 29 
~1-7,2,6,9 
F - 14, 5, 10, 7 

There were no group differences 1~hen these results were 
broken down into rats lihich died vs. those which survived 
to termination, suggesting no drug effects on tumor onset. 
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LIFETIME CARCINOGENICITY STUDY lN RATS 

Microscopic Patl•ology 

Neoplastic lesions (continued) 

2) There ~as an equivocal increase in incidence of adenoma 
of the parafoll icular cells of thyroid at HD: 

N - 3/40, 4/40, 6/40, 7/40 in C, LD, MD, HD, 
rcsp. 

f - 2/40, 4/40, 3/40, 7/40 

Total: - 5/80, 8/80, 9/80, 14/80 

(These findings were not statistically signif1cant in a 
Fisher E. ~ct Test, performed by the firm, apparently in 
each sex separately). 

f.los t of these tur.1ors were seen at temi nat ion; thus there 
is no evidence for earlier onset in drug groups. The 
incidence of parafollicular hyper·plasia t~as not clearly 
increased. 

b) Non-neoplastic lesions: 
(Denominators - 40/sex/group) 

l) Liver: 

a) Clusters of vacuolated l~ver cells increased at HD 
and equivocally at lower doses: 

l~ - 1, 6, 0, 8 in C, LD, MD, HD, respectively 
f - 0. 7. 5 > 21 

To ta 1 : - 1 , l 3, 5, 2 9 

b) Centrilobular dengeration increased in all M groups: 

4, 10, 14, 22 in C, LD, MD, HD, respectively 

2) Stomach: 

3) 

Dilated fundic glands increaseu in HD M (at termination 
only): 17/25 vs. 3/19 in C. 

Lung: 

Incidence of foci of desquamating pnet:monia increased 
at HD: 

M - 4, 7, ~. 17 in C, LD, MD, HD,, respectively 
F - 5, 1, 7, 15 

Total: - 9, 8, 13, 32 

However, there 11ere no drug-ind!Jced increases in foci of 
interstitidl pneumonia or in other types of p~eumonia. 
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LIFET INE CARC WOGEN IC ITY STUDY HI SYRIAN HN'1STERS 

A) posag~: 

lOS M +lOS Fat 0, and 6011 + 60 Fat 9, 36, or 135-+180...,!..240 mg/kg/day 
in diet. (Dosage increases at HD occurred on days 98 and 133, resp.). 

lS/sex in control, and 10/sex/drug group were sacrificed at 1 year. 
Treatr.;ent was ter·minated when mortality reached 70-30% (lteek 85 .1nd 112 
in F and M, respectively) 

Strain: BIO F-J "Alexander" 

B) Results: 

1) Observed Signs: 

No drug effects. 

:!) Mortal ax: 

No drug effects on overall mortality. Overall mortality rate was 
similar amoung groups except for a slight decrease in MD F. The 
tempora 1 pattern of marta 1 i ty showed some group differences, however 
(see attached table); there were fewer deaths in MD and HD M compared 
to controls during most of the treatment p~riod 31though mortality 
in these groups caught up to controls by termination; there were also 
slightly fe1<er deaths in MD F (compared to controls) throughout the 
treatment period. 

3) 3odywei gh t: 

Slight weight gain was seen in HD F during weeks 38-62, during which 
time control weights did not change. 

4) Food Consumpt10n: 

Slight increase in HD f week 33 +. 

5) Water Consumption: 

Very slight decrease in HD M week 81 +. 

~) Ophthalmoscopic E~am: 

(Done in all C and HD at 12 months, and in all survivi1g animals 
at 18 months) 

.! 

Incidence of cataracts increased in HO f at 18 months: 3/52, 
2/31, l/31, 6/29 in C, LD, NO, HD, respectively. Incidence also 
inr:reased in HD Mat 18 months, but not statistically significant 
(C/80, 3/44, 2/47, 5/49 in C, LO, r~o. HD, respectively). Comoined 
ir.ddence (f.t +F) = 9/132, 5/75, 3/78, and 11/78 in C, LD, ND, HD, 
respectively. 
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Table 1 Rate of M<ntality 

Time Cw:mlative Mort a 1 i !"" v. !,!! Percent* 
Period 
(weeks) HD MD LD CON 

-MJle Hamster:;;-

0-38 0 0 0 1.0 

3 9-~ 1 2.0 0 2.0 3.3 

5 2··64 2.0 0 4.0 4.4 

oS-77 2.0 6.0 1:<.o 10.0 

78-90 8.0 12.0 18.0 20.0 

91-103 36.0 26.0 36.0 48.9 

104-111 66.0 65.0 67.0 70.0 

-t·emale 'iamsters-

0-38 0 0 0 2.0 

39-51 4.0 0 2.0 2.2 

52-64 10.0 0 6.C 8.9 

65-77 36.0 30.0 32.0 34.4 

78-82 56.0 58.0 64 .o 67.8 

* Excludes animals killed at 12 months. 

' .. 

2!l8 
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LIFETIHE CARCINOGENICITY STUDY IN SYRIAI-1 lil.J·lSTERS (continue<l) 

7) Hem a to 1 ogy: 

(Done on 15/sex inC, and 10/sex;Jrug group, at 1 year, and in all 
survivors at termination). 

a) fb: 

Slight D-R decreases in all M groups at 1 year; also seen at 
termination but of smalier magnitude and not D-R. 

b) MCHC: 

Slight decreases in MD and HD 11 at 1 yr. but not at termination. 

c) Other parameters measurt:d: RBC, llct, NCV, NCH, WBC, 
differential. 

8) Serum Lipids: 

(Done in same animals as Hematology, above. Total lipids, 
cholesterol, triglycerides, phospholipids). 

No clear drug effects. (Some group differences were seen, but 
generaliy not D-R, and effect~ ~c termination often opposite from 
those at 1 year. Different assay methods were used at 1 year vs. 
termination.) 

9) Organ Weights: 

a) Liver and Kidney- slight increase in absolute and relative 
Welghts in MD ~1 and HD M (and, except for relative kidney 
weight, in HD F) at 1 year but not at termination. 

b) Testes - increased a~solute and relative weight in HD at 
termwation (relative lveight 45% above C). 

c) Spleen- sligl;t decrease in absolute and relative lteight in HD 
F at 1 year and termination (relative weight 29~ and 19% below 
C at 1 year and termination, respectively). 

10) Gross Pathology: 

No summary tables were given; sponsor concludes no drug-related 
pathology. 
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llFU!I,tE CARClNOt:ENlCilY STULJY IN SYRIAN HN1~1ERS (continued) 

11) Microscopic Pathology: 

~· . 

(Stains used not given. Results in animals sacrificed at 1 year 
given in a separate table; results in animals dying after 1 year 
and sacrificed at termination were lumped together.)-

a) Results in animals sacrificed at 1 year: No drug effects. 

b) Results in animals dying after 1 year and sacrificed at 
termination. 

1) Neoplastic Findings: 

a) 

: ' 
... .I~: ' " :· ' - -

:'1. ... <. '- , • 

There was a equivocal increase in the incidence of 
adrenal adenoma in MD and HD F (3/86, 2/45, 4/47, 5/48 
inC, LD, MD, HD, resp.) This was statistically 
significant according to a test which takes mortality 
rates into account (Peto method). However, the 
incidence of adrenal carcinoma was not increased in 

. '. 

1. - ' 

I . 

. :.:... .-
HD F (although the incide:1ce was higher than control 
in LD and MD F): 2/86, 6/45, 3/47, l/48 on C, LD, MD, 
HD, resp. (An additional carcinoma was ;;een in 1 of 
10 HD F at the 1 year sacrifice). Neither the 
incidence of adrenal adenoma nor carcinoma was 
increased in males. (Adenoma: 12/BC, 11/49, 4/50, 
7/49; carcinoma: 11/86, 8/49, 8/50, 6/49, in C, LD, 
MD, HD, resp. ). The incidence of adrenal hyperplasia 
was not increased in F, and tended to be slightly 
decreased in treated H groups. 

b) Peto analyses (i.e. statistical analyses of tumor 
incidence which takes mortality rate into account) 
were perfomed on sever a 1 of the more cor,lffionly 
occurring tumors and on remaining benign tumors lu~ped 
together and on remaining malignant tumor·s lun1ped 
together; aside from the adrena 1 adenomas (see above), 
no drug-related effects were found. 

2) Non-neoplastic Findings: 

There ~1ere no drug--related increases. The incidence of 
amyloidosis (in liver, Udney., spleen, and adrenal) was 
decreased in HD F (5/48 vs. 44/86 in controls.) 
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7 MONTH TOXICITY IN DOGS 

A) Dosage: 

3 11; 3 Fat 0, 5, i5, and 4!)--t W mg;l<g/dil~l, 7 days/week, in capsules. 
Dose increase at IW occurred wt.:el< 8. nose c.t HD was increased to 80 qg/kg 
week 14 but returned to 60 mg/kg week 16. An additio •• al 2/sex were 
treated at either 0 or 15-780~60 ma/kg/day to serve as recovery 
animals, although only the males 11ere eventually used for this purpose. 
(Duration of the recovery period was not stated.) 

Strain: Beagle 

B) Results: 

l) Observed Signs: 

The doses in this study \.'ere initially to be 10, 30, and 
90 mg/k g/day. H011ever, these doses were discontinued after 
3 days due to marked deterioration in general condition at HD. 
At 90 mg/kg: emesis, ata~ia, restlessness, frowning, whimpering, 
coughing, mydriasis, unorE'xia. At 30 mg/kg: fro~ming, \lhimpering, 
coughing, mydriasis. At 10 mg/kg: mydriasis. Dosing was 
discontinued for 4 days after 11hich the dogs "appeared to recover, • 
and doses of 5, 15, and 45 mg,'kg were begun. liD was well tolerated; 
for the first 1-2 wks. fr01ming, coughing and rhythmic side-to-side 
head movements were seen. These signs h'ere not seen when liD raised 
t0 60 mg/kg, but 80 mg/kg caused ataxia, anorexia, and (in 1 dog) 
convulsions. The syndrome disappeared after aose reduction to 60 
mg'~g, although the dog which convulsed at 80 mg/kg was aggressive 
ana was noted to have a short convulsi~e episode. Other signs in 
this study were mydriasis (lasting up to 24 hr; regressQd over 6 
days after discontinuation of 30 11ks. dosing) at all doses, and 
emesis at 15 mg/kg +. 

2) 11orta l i ty: 

. . 

a) 1 liD F sacrificed in extremis week 10 (60 mg/kg). This dog 
developed respiratory difficulties and over a period of 48 hrs. 
became moribund with labored respiration. Extensive broncho
pneumonia seen ~t autopsy. 

b) 1 liD F found dead week 14 (80 mg/kg). There had been clinical 
signs of general illo~ss of 1 day's duration after dosage 
increase to 80 mg/kg. At autopsy, stomach and intentine 
were filled with blood, "probably due to a diffuse, gastric 
bleeding. u There was some blood in the lungs probably due to 

.: the aspiraticn of vomited blood • 

3) ~eight: 

Anor·exia and weight loss seen at 80 mg/k.::J. One dog had reduced 
weight gain at 60 mg/k.g. 
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7 MONTH TOXICITY IN DOGS (continued) 

4) Food Consumption_: 

!1) 

6) 

Slight decrease at 60 and marked decrease at SO mg/kg. 

Water Consumption{ 
Tfleasure<rTst at 2 wee~s only) 

No drug etfect. 

.QpJlthalrno$cOpic Exam_: 
(Done pre-study, and lieeks 6, 12, and 26 in C and IW) 

No drug effects. (No individual results g1ven) 

7) EKG: 
1150-ne immediately pre-dosing i:nd 90 !::inute post-dosing on day l and 
1wek l (all animals) and weeks 6, 12, and 25 (C and liD only). 

a) PR Interval: 

Slight decrease~ (10-20%) seen at HD, lieek 6 +. (Not measured in LD 
or MD after week 1). 

b) No drug effect on heart rate, QRS, QT, QTc, or visual exam of 
tracings. 

8} Hemato 1 ogy: 
(DOse pre-study and weeks 6, 12, 7.6) 

No drug effects. (RBC, Hb, Hct, WBC, differential, ESR, PT, and [week 26 
only] reticulocytes). 

9) Blood Chemistrj': 
(Done pre-stu~ and weeks 6, 12, 26) 

a) Numerous abnormalities seen in the HD F Sdcrificed week 10, 
including elevatP.d cholesterol, urea, creatinine, AP, SGPT, SGOT, 
and LDH, and decreased glucose and total protein. (The HD F which 
dies had normal va1ues except for slightly elevated Cl and slightly 
decresed Na). 

b) AP was increased in 2 HD M week 26 ( 2 x control values); one of 
the~e ulso had SGOT and cholP.ste~ol values 2x control. 

·c) Other parameters measured: Ca, uric acid, and total bilirubin. 
Na, K, and Cl were measured weeks 6 and 12 only. 

10) ·1.1rinalys'is: 
TDOne weeks 6, 12, 26; some varameters also pre-study) 

a) SG - very slight decrease in HD ~1. 

b) Other parameters measured: pH. protein, glucose, bilirubin, ketones, 
blood, sediment exam. 
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7 MONTfl TOXICITY IN DOGS (continued) 

11) Or·ganlleight5: 

Relative liver weight increased at H1 (25-30~ above C), although absolute 
weight only 10::. above C. No effect in recovery dogs (2 cqntrol K vs 
2 HD M only). 

12) Gross Pathology: 

l 3) 

No drug effects among dogs sacrificed at terminut·ion. (See above for 
findings in dogs which died.) 

f.licroscopic Patholo_gy: 
(Staws: A and £, j)Tus PAS in 1 iver and kidney and ORO in 1 ivcr.) 

a) Foamy Macro phages: 

Seen in all HD dogs except 1. Also seen in 1 of the 2 HD recovery 
dogs. Not seen in any other group. Organs affected: lymph nodes, 
Peyer's patches of intestine, and white pulp of spleen. The foamy 
macrophages appeared to contain lipid. 

b) Kidney Findings: 

1) Chronic interstitial ne~~i·itis was dia~nosed in 1 HD Hand 
1 flO F. In the M, PAS sections showec; moderate usclerosis of 
the basement membranes of tubules and the capsular epithelium 
of glo~eruli." !n the F, occasional small aggregations of 
chronic i nfl amr.1atory cells wc::re seen in the i nterst i ti a 1 
tissue; these ~ere frequently associated with slightly dilated 
tubules, thickening of tubular basement membranes, and a 
minimal increase in lnt~i·:;titial fibrosic:. 

2) Aggrgations of chronic inflafiJllatory cells seen iii cc:-te• of 
1 LD r1, 1 110 N, and 1 HD recovery N. In the latter, "the 
associated tubules show 1:10derate thickening of basement 
membranes. • 

3) The pathologist states that the above changes uare frequently 
encountered in thl: dog and were considered to be wit .. out 
significance. • Huwever, it sllou 1 d be noted that there was a 1 so 
an apparent i ncre<.~se in k. i d:JCy 1 es i ens in the 1 year dog study. 

c) Findings in the Dogs that Died: 

1 ) 

. 
2) ' 

HD F scarificed wk. 10 - severe confluent bronchopneumonia; 
minimal fat in periportal hepatocytes • 

HD F that died wk.. 14 - ~emorrhage in lung and intestine; 
autolysis of several organs. 
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l YLAK TOXICITY Ill DOGS 

A) Dosage: 

Control: 
10 mg/kg: 
25 mg/kg: 
307 45-+62.5 mg/kg: 

4 M t 5 F 
3 M + 3 F 
3 M + 3 F 
4 M + 5 F 

Dogs were dosed by ~apsule, 7 days/week. Dosage increases at HD and were 
at weeks 3 and 4, resp. Three;sex/group were sacrificed at 1 year. One 
controi F ar.d 1 HD F were sacrificed after a 6 11eek recovery period. One 
contiol F, 1 HD F, l control M, and l HD M were sacrificed after a 13 week 
recovery period. An additional control H and HD H were treated for 26 
weeks only and then sacrificed. 

Strain: Beagle 

B) Results: 

l ) Observed Si~: 

a) Anorexia - HD 1Diet supplementation used). One HD M \~as 
wlthdrawn from treatment for 2 weel.:s due to poor conditio11, and 
receh·ed U. of glucose i .v. for 3 days. Another HD M in poor 
condition also received i.v. glucose. 

b) Diarrhea - slightly increased in 140 and HD H. 

c) Emes. -slightly increased at HD 

d) l·tydriasis- all gr·oups (see uelow under Ophthalmoscopic Exam) 

2) Mortality; 

None 

3} Body~<ei ght: 

Jecreased gain at HD. { :m gained about 50~ as much as centro l s). 
Weight gain was also slightly decreased in LD and MD F. but generally 
NS. 

4} Food Consumpt i ~: 

The only statistically significant effects were decreases in 1~0 M and 
HD M weef:s 1-16 (65-83~ of C). Ho11ever, food consumption in all drug 
groups was lower than controls at a1nrost all weeks (generally 80-95~ 
of ~· ~ith g~~ate~t effect i[ HD M but otherwise not clearly D-R). 

S) Water Consumption: 

Dt;<.;n~ased al all groups but LU M. first.: weeks only (70-80~ of C). 
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1 YEAR lOX!ClTY IN DOGS (continued) 

--

6) Ophthalmoscopic Exam: 

(Done pre-study, and weeks 13, 25, and 52 in C and HD. · Pupil 
diameter estimal.:d in all animals in 1,·eeks 6 and 42, pre-dosing and 
at var·ious time ;Just-dosing). 

No abnor~1al ities >een. (No results were given}. 1'\ydriasis was 
seen in all grour'. Tl1is was generally slight to moderate although 
occasionally marked in t-!D and HD 1·1. !olydriasis was occasionally seen 
pre-dosing, i.e. 24 hour after the previot!S day's jose. 

7} EKG: 

{Done pre-study, and pre-dosing and 90 min. post-dosing on day 1 
(C and HD only] and weeks 13, 26, and 53). 

No significant drug effects on h.r., visual inspection of EKG, or PR, 
QRS, QT, and QTc intervals. 

8) Hematol~: 

(Pre-study, and weeks 13, 26, and S3) 

a) RBC, Hct, and Hl> 11ere sl~9in:ly (l(J%) decreased in HD N weeks 26 
and 53. 

b) Other parameters measured: MCV, MCH, MCHC, platelets, PT, WBC, 
differential, ESR. 

9) Blood Chemfst..2_: 

(Pre-study, and 11eeks 13, 26, S3) 

a) Alkaline fhosphatase: 

Increased in HD at all times except week 13 in M. Mean values 
were less than 2 x control mean. All dogs sho11ed some elevation 
although there were no very large individual values. (l.~ax. 2 x 
control mean ). The increase was not progressive with time. 

b) l.Jrea: 

2/4 HOI~ had slight elevations week 53 (<2 x control mean). 
(Nean creatinine was also elevated very slightly [13~. p ( .05] 
elevated in this group but there were no greatly elevated 
individual values). 

c r Other Parameters ~leasured: 

Total protein, cholesterol, glucose, total bilirubin, SGOT, 
SGPT, Na, K, total lipic!:;, triglycL~rides, sterols, steccl 
ester, FrA, monoglycerides, phospholipids. 
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1 YEAR TOXICITY Itl DOGS (continued)_ 

10) Urinalysis: 

(Pre-study, and weeks 16, 26, 53) 

a) Urine Volu~e: 

Sporadic increases in most groups at most times. 
control mean. Not dose- or time-related. 

Nax. 2 .x 
' 

b) SG: 

S1fght decreases at HD (all times), MD (week 26 only), and LD M 
(week 53 only). Not dose- and time-related. 

c) Protein: 

Proteinuria (at least 300 mg/100 ml) was seen in the follmling 
dogs: 

l) 1 LD M-all tiMes 

2) 1 HD M- week 16 only. {Urine also cont3incd moderate 
glucose and "countless" epithelial cells. BUN elevated 
week 53 but not weeks 13 and 26.) 

3) ·1 HD F- weeks 26 and 53 (countless epitheliaJ cells also 
present). (BUN elevated week 53, but not above highest 
concurrent control value.) 

4) 1 H!J F - week 53 

11) Organ hei gilts: 

al 

tJ J 

c) 

d) 

e):. 

Liver - increased absolute and relative weight at HD (relative 
we1g11t 33 and G61 above C in M and F, resp.) 

Kidney - increased relative weight in all M groups (not O-R) 
and in HD F. (Absolute weight also increased except in HD M). 
Mean increase in relative weight was approxiarntely 20 and 35t 
in M and HD F, resp.) 

.!-_u_r!g_- increased absolute and relative 11eight in HD N and ~ID and 
111fT. {Relative weight 30 and 251 above C in M and F, resp.). 

SKleen - increased absolute and relative weight in HD 14. 
( elative weight 82~ above C). 

Recovery Animals: 

Conclusions are limited due to small N (3 controls and 3 HD). 
Relative liver and lung weigl1ts appeared to be increased in 
2 HD, relative kidney weight increased in 1 HD, relative s~leen 
weight incrreased in 1 HD. 
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1 YEAR TOXICITY IN DOGS (continued) 

12) Gross Pathology: 

No drug effects. 

13) f~icroscopic Pathol~: 

(Stains: H & E routine. Nasson's trichrome in k.idney. 
HD only: PAS in liver and kidney, ORO in liver. In the 
sacrificed week 26, lymphoreticular organs were examined 
chemically to determine nature of foam cell lipids.) 

In c & 
2 dogs 
his to-

a) Kid~: 

Numerous changes were seen only (or more frequently or 
of greater severity) at HD. These included dystrophic 
mineralization, distended tubules, basophilic staining tubules, 
tubules showin9 vacuolatiun of cells of the epithelium, 
fibrosis, glomer·uli shOI·Iing distension of Bolffllan's capsule, 
presence of eosinophilic material in Bowmans capsule, and 
shrinkage of glomerular tuft. Some of these were also seen in 
recovery dogs. The text states that distension of Bowman's 
capsule and shrinkage of the glomerular tuft (seen in 6/6 HD 
and 0/6 C sacrificed at 1 year, and among recovery dogs in 2/3 
HD and 1/3 C) is consistent with glomerular atrophy, which "is 
known to occur at a low level in untreated dogs of this age." 
Several of the lesions noted above 11ere also seen in 1 LD M. 
!n addition, this dog also had mesangial cell proliferation, 
and was diagnosed as having "proliferative glomerulonephritis," 
which was stated to occur spontaneously in dogs. 

It should be noted tt:at in nany cases the dogs \·lith kidney 
lesions had shown lab test abnormalities (elevated BUN and 
proteinuria). Elevated kidney weights ~<ere also seen. 

b) Foam Cells: 

c) 

Foam cells were seen in several organs, primarily at HD, but 
also in l MD. Organs affected included spleen, G.I. tract 
(Peyer's patches), and lymph nodes. (Lung apparently not 
affected). Foam cells were not seen in recovery dogs. 
(His tochemi ca 1 exam of foam ce 11 s in dog sacrificed at 26 ~1eeks 
showed the major lipid present was lecithin; many foam cells 
also contained FFA.) 

Lung: 

Chronic interstitiai inflammation slightly greater in severity 
at HD; not considered drug-related. 
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SEGMENT I REPRODUCTION IN RATS 

A) Dosa;p:: 

12 J.l + 24 Fat 0, 5, 20, o,.. 80 mg/K.g/day, by gavage, from 63 and 14 days 
premating (in 1>1 and F, resp. ), through day 20 of gestation (10 F/group) or 
day 21 PP (remaining F). 14ating ratio:: 1 M: 2 F -

Strain: SPt·-co fr·om Charles River, UK 

3) Results: 

1) Observed Signs: 

No drug effects 

2) r~orta 1 i ty: 

No drug effects 

3) Bodyweight Change: 

a) ~lales - Sl igilt D-R decrease in gain al all doses (Final weight 
at HD 94% of control) 

b) Fern ales - No drug effects 

4) ~lating Performance and Pregnancy Rate: 

No drug effects. (At HD, 23/24 F mated and 22/23 mated F were 
pregnant. In other groups, all 24 F mated and were pregnant.) 

5} Duration of Gestation: 

No drug effect 

6) Litter Data for F Sacrifice~~ 20 of Gestation: 

Uo drug effects on Cl, implantations, resorptions, viable youroy, 
or pre- and post-implantat~on loss. Mean fetal weight was slightly 
decreased at MD and HD but ~ot statistically significant. 

7} Litter Data for F Allowed to Deliver: 

a} Litter Size at Birth- Slight decreases in total litter size 
and v1able pups 1n all groups but not D-R. (Mean values 10-151 
bel01~ C; statistically significant at LD only). No drug effect 
on dead fetuses • 

• 
b r Pup Sur viva 1 Through Da{ 21 PP - Slight decreases seen at MD 

and Hu, but not statistlca11y significant. 

c) ~Pup Weight - Slight in:rease (10~) at HD 
PP, but no drug effect on days 12 and 21 PP. 
\Ieight was slightly greater than controls but 
significant. 

at birth and day 4 
At LD and l·lD, pup 
not statistically 

d) Najar f.l<:l ffJnnations (gross exam): None observed. 
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SE\lH£NT II REPRODUCTION STU!JY IN RATS 

A) Dosage: 

20 F at 0, 5, 20, or 80 mg/kg/day, by gavage, days 6-15 of gestation. 

Dams were sacrificed day 20 of gestation. All pups examined externa1ly, 
1!3 given visceral exam {Wflson method), and the remaining 2/3 given 
skeletal exam (Alizarin staining). 

Strain: SPF - CFY from Charles River, france 

B} Results: 

1) ~served Signs: 

No drug effect 

2) Hortnl iJ:l_: 

None 

3} Bodywei_ght Change: 

No drug effect 

4) Pregnancy rate, viable youn~, re$orptions, pre- and post-implantation 
1oss, fetal weight: 

No drug effects 

5} Feta 1 Exam: 

a l Naj 01' f·la 1 formations: 

(# examined; 182, 202, 175, 170 inC, LO, MD, HD, resp.; from 
19, 18, 16, and 17 litters. resp.). 
No drug effects. (One fetus each inC and HD had malformation). 

b) t•linor Anomal i~: 

1) Visceral; 

.! 
' 

(# examined: 52, 73, 59, 55 in C, LD, MD, HO) 
No drug effects(# with anomalies ~ 2, 0, 1, 4 inC, LD, 
f.!D, HD) 

2) Skeletal: 

(# examined: 129, 129, 116, 114 in C, LD, MU, HO) 
No drug effects (#with anomalies ~ 4, 2, 0, 7 in c. LD, 
110, HD). 

c) Slceletal Variants: ---
No dru1 effects. (The incidence of variant sternebrae appeared 
to be decrease.1 at HD). 
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SE~1ENT II REPRODUCTION STUDY IN RABBITS (lst OF 2 STUDIES) 

A) Dosage: 

13 Fat 0, 5, 10, or 20 mg/kg/day (given in 2 divided daily doses), by 
gavage, days 6-18 of gestation. (Doses were based on a preliminary study 
in non-pregnant F, in which anorexia and transient weight· loss were seen 
at daily doses of 20 and 80 mg/kg; no effects were seen at daily single 
doses of 5 or 10. or at daily divided doses of 20 mg/kg). 

Dams were sacrificed day 29 of gestation. Fetuses were examined 
externally and internally followed by clearing and staining for skeletal 
exam. 

Strain: Ne1<1 Zealand White 

13) Results: 

1) Observed Signs: 

Transient anorexia in occasional dams at all doses. 

2) ~lortality: 

One death in each drug group; not considered drug related. 

3) Weight Change: 

No drug effects. 

4) Abortions, resor 
oss: 

No drug effects. 

5) Feta 1 Exam: 

a) Number Examined: 

93, 82, 99, and 97 in C, LD, MD, HD, resp. 
(from 12, 10, 12, 12 1 itters, resp.) 

b) Major Malformations: 

1 at ~10 and 2 c.t HD; these were all different and have occurred 
in previous studies; not considered drug related. 

c), Minor Anomalies: 
.--; 

1) Gross Autopsy: 

1, 2, 7, and 4 fetus had anomalies in C, LD, MD, HD, 
resp. Most were reduced or bilobed gall bladder. Said to 
be within historical control rar1ge; not considered 
drug-related. 
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SEG~1ENT II REPRODUCTION STUDY IN RABBITS (lst OF 2 STUDIES) 

Fetal Exam 

c) IHnor Anomalies (continued): 

2) Ske 1 eta l Exam: 

4, 12, 10, 11 fetuses had anomalies in C, LD, ~m. HD, 
resp. The most common anomalies liere bipartite or 
asyr,IDetric sternebrae, and l or 2 sutural bones. Many 
of the affected fetuses in tile drug groups, esp. at HD, 
had multiple anomalies, including hemicentric thoracic 
centrum with agenesis of corresponding rib, ankylosed 
vertrebral arches, dysmorphosis of the cervical region 
(agenesis of first ric~t vertebral arch and cephalad 
displacement of the second, bipartite and assymetrical 
second centrum, additional right hemcienter and vertetral 
arch, extra rib, etc •. ), extra sternebrae, fused sterne
brae, branched ribs, reduced ribs, agenesis of ribs, etc •• 
(These were seen in various combinations in differePt 
fetuses). The increased incidence of skeletal anomalies 
was not considered drug related by the sponsor s~nce the 
incidPnces were not dose related and were within the 
histo

1
f.ical range (although historical data for the 

individual anomalic~ were not presented). 

d) Skeletal Variants: 

No drug effects. 
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SEGI·lENT I I REPRODUCTION STUDY IN RABBITS (2nd OF 2 STUDIES) 

A) Dosage: 

15-18 F at 0, 5, 10, 20, or 40 mg/kg/day (giv~n in 2 divided daily doses), 
by gavage, days 6-18 of gestation. (Doses Here based on a preliminary 
study in non pregnant F, in 11hich 80 mg/kg/day [divided] caused cold ears, 
anorexia, and transient weight loss; 20 and 40 mg/kg [divided] caused a 
slight increase in cold ears and a slight, transient decrease in weight 
gain followed by a rate of ~Ieight gain similar to controls.) 

Dams were sacrificed day 29 of gestation. Fetuses were examined 
externolly and dissected for visceral exam. Head were sliced through 
the line of the frontoparietal suture and the brain ~xamfned for visible 
abnormJlities prior to clearing and staining of the carcasses for skeletal 
exam (modified Dawson technique). 

Strain: New Zealand White 

B) Results: 

1) Observed Signs: 

f-lydriasis seen at 4/15 HO dams 

2) l·:orta 1 ity: 

2 deatiJS at MD and 3 at HD; none at C, LD or H-HD. Deaths not 
considered drug-related. 

3) Weight Change: 

Very slight, transient decreased gain at HD. 

4) Abortions, resorptions, viable young, pre- and post-implantation loss 

No drug effects. 

~) Fetal Weight: 

Very slight decrease in all groups. The effects at LD and I·HID 
~1ere 1 ikely secondary to sl i9htly increased 1 itter size (1 itter 
weights were slightly increased in these groups). The largest 
decr·ease in mean fetal weight was at HD (8% beloit C), bt;t this was 
not statistically significant. 
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SEGI·IENT II REPRODUCTION STL!DY IN RABBITS (2nd OF 2 STUDIES) (continued) 

6) Fetal Exam: 

a) Number Examined: 

92, 113, 98, 95, and 85 in C, LD, MD, f.I-HD, and HD, resp. 
(from 12, ll, 13, ll, and ll litters, resp. ). 

b) 11ajor t1al fonnations: 

No drug effects. (Seen in 3 LO and l HD; none on other gruups). 

c) Minor Anomalies: 

l) Gross AutopsJ::: 

No drug effects (2, 4, 3, 8, and 3 fetuses hat.! unomalies 
in c, LD, r~o. H-HD, and HD, resp. l 

2) Skeletal Exam: 

No drug effect (16, 24, 10, 17, and 14 fetuses had 
anomalies in C, LD, :iii, M-HD, and HD, resp.) No effect on 
number of fetuses with multiple anomalies.) 

d) Skeletai Variants: 

No drug effects. 
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SEGI-IENT I I I REPRODUCTION IN RATS (1st OF 2 STUDIES) 

A) Dosage: 

20 F at 0, 5, 20, or 80 mg/kg/day, oy gavage, from day 15 of gestation 
through day 21 PP. 

Strain: SPF- CFY from Anglia Laboratory Animals, Alconbury. Huntingdon 

B) Res•Jlts: 

1) Observed Si~ns: 

No drug effects 

2) Mortality: 

tlone 

3) Bodyweight Chan9e: 

Slight. non D-R increased gain during postpartum period only. 

4) Duration of Gestat1on: 

No drug effects 

5) Litter Size at Birth: 

Slight decrease in total and viable pups, and slight increase in 
dead pups, at HD. (Mean total litter size 11~ below C; fetal loss 
11as 7.11 vs. 1.8~ in control l 

o) Pup Sur viva 1 Through Day 21 PP: 

D-R decrease at all doses. This effects occurred mainly during 
days 4-12 PP at LD and r.m. and from birth through t::ay 12 PP at HD. 
't day 21 PP. cu~ulation pup loss was 4.3. 17.2, 17.4. and 24.61 
an C, LD, I·ID, and HD, resp. 

7) Mean Pup Weight: 

Very slightly increased in all grouos through day 21 PP, not D-R; 
li~ely secondary to decreased litter size • 

. - 8) Pup Nalformations: (gross external and internal exam) 

No drug effects. 
! .. 
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SEGMENT III REPRODUCTION IN RATS (2nd OF 2 STUDIES) 

A) Dosage: 

50 F at 0 or 160 mg/kglday, by gavage, from day 15 of gestation through 
day 21 PP. Approximately half of the litters of each group were cross
fostered to dams of the other group on day 1 PP. 

Strain: SPF - CFY from Angl ia Laboratory Animals. Alconbury. 
Huntingdon. England. 

B) Results: 

ll Observed Signs: 

No drug effects (aside from dystocia and delayed parturition; see 
below) 

2 ) Mo r ta 1 i ty: 

3 treated dams dieo; 2 liere .::t~ributable to dystocia 

3) Bodywe i ght Change: 

No drug effects 

4) Gestation Period: 

Three treated dams sho11ed dys toe i a and a further 2 sh011ed de 1 ayed 
parturition. Of the dams showing dystocia, 2 died and the other 
subsequently showed total litter loss. There were no drug effects 
on duration of gestation period. 

~) Litter Size at Birth: 

Treated groLp had decreased number of viable pups (16~ below C) and 
increased dead pups (fetal fuss= 11.4% v~. 0.9% in C.) 

6) Pup Survival Through Day 21 PP: 

All 48 pregnant control dams reared their owr. or a fostered litter 
to day 21 PP; in contrast 15 of the 46 treated dams failed to rear 
any young. Of these failures, 11 11ere due to tota 1 1 i tter 1 oss 
occurring before day 4 PP, 2 were due to death and dystocia, 1 was 
due to ciys toe i a. and 1 tota 1 1 i tter 1 oss occur,·!'!d between days 8 
and 12 PP. Of the total litter losses occurring in treated dams 
after cross- fostering, only a slightly (and not statistically 
significantly) greater proportion occurred in non-fostered litters 
{~/23) vs. fostered litters (4/20). 

Excluding the above litters, pup survival during the first 4 days 
PP was 1 ow::.- in 1 i tters re<red by treated dams (whether cross
fostered or not) than in litters reared by control dams;% loss liaS 
about 2 x than in control dams during this time but apparently not 
statistically significant. 
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SEGMENT III REPRODUCTION IN RATS (2nd OF 2 STUDIES) (continued) 

7) ~lean Pup Weight: 

At birth, mean pup weight was very slightly (5%, statistically 
significant) increased in the treated group. At 12 and 21 days PP, 
mean pup weights among treat~d dams rearing treated pups were lo11er 
(10-15%) ~han weights amnng treated dams rearing control pups, or 
an~ng control dams rearing either treated or control pups. 

8) Pup Hal formations: (gross exam) 

No drug effects • 

• . . 
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1-IUTAGENICITY TES1S ·- -

.t.) ,ames Test: 

Five Sd~monel'la typhimurium strains (TA 1535, 1537, 1538, 98, and 100) 
were used, with and without metabolic activation. Two separate studies 
were performed. Fll vo~amine was not mt.:tagenic up to 200 ug per ~late; 
higher concentrations ug per plate) was bilcterioto)ic 
and could thus not be evaluated. Positive controls gave the expected 
results. 

B) Analysis of Metaphase Chromosomes From Human Lymphocytes Cultured in vitro 

concentrations of fluvoxamine used: ug/ml (HD caused 
appro:..imately SO't reduction in mitotic index.) Assays were rt.~ both 
wi~h and without a t:let.Jbolic activating system. Without metabolic 
activation, fluvoxamine caused an approx. 3 x increase in number of 
aberr·Jnt cells and num!:ler of aberrations, although this WilS reither 
dose-related nor statisticcilly significant. The primary aberration 
ir;creased was "acentric fr<lqments." The positive control produced 
substantially greater effects, approximately 15 x controls. After 
rr,etabolic activation, there were no increases in aberrations dut2 to 
flt:voxamine. (The text states that there was an increase in the number 
of "com~lex aberrant chromosome figures"; this apparently refers to 
sin~le cases of an int<:rchange and a dicentric seen at the lowest 
concentration). It should be noted that in the metabolic activation 
assays, the test drug ~<H incubated with the lymphocytes for 2 hours; 
whereas in the nonactivated assays the incubation time was 26 hours. 
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A) PHN<MACODYNAMICS: 

Fluvoxamine (F) is ~tructur.llly dissimilar to marketed anti depre$sants. 
It is a structural analog of the putative antidepressant clovaxarrrine 
( IND There is also some structural simila• :~,v tc the putative 
antidepressant fluoxetine (tiDA 18-936}; both F and fluox.etine may be 
categorized as "5-HT-specific" compounds (see below). 

(...! 0 c. - c.. H.;.- c, K,- c.il ;~.- C.H,_- o- C..l/.l 
'.':....!r \\ 

tl '0-'--f.l,.- GH;-tJ~:. 

C.LC.VO )AM •.•lC: 

The pharmacolf'lgical profile of F is similar in several respects to 
that of classocal tricyclic antidepressants. The uptake of serotonin 
into platelets and brain synaptosomes in vitr·o was blocked by Fat 
concentrations comparable to those of reference antidepressants. 
Likewise, F was active in several in vivo tests reflective of serotonin 
uptake blockade (block of ~'ptake into""Orain synaptosomes in vitro after 
in vivo dosing, decreasE· in 5-HT turnover, antagonism of tne 5-HT
aeple'ITng effects of compounds which llliSt be ac:Ltively taken Up into 
serotonergic neurons to act, potentiation of various effects of 5-HTP, 
etc:.); in these tests, performed in rat, mouse, and guinea pig, F was 
genera 1ly active in the 10-50 mg/kg range ( p.o , L p. , i.m.! and was 
usually slightly more potent than the reference anti depressants. On 
the other hand, at concentrations and doses which showed blockade of 
5-HT uptake, little or nc) indication Of blockade of NE uptake was seen 
in the following: blockade of NE uptake into brain synaptosomes in vitro 
(or in vitro after in vivo dosing), antagonism of the NE-depletin.geTrects 
of compounds which musl:~ taken up into noradrenergic neurons to act, 
potentiation of NE effect on vas deferens in vitro, blockade of 
guanethidine effect, and reversal of effects· of reserpine-like drugs. 
Thus, the sponsor categorizes F as a userotonin-specific• drug, similar 

·to newer putative antidepressants such as fluoxetine and zimelidine. 
However, ~lthor9h there are some indications that this is true, it does 
not appe~r that such specifity "as conclusively prover. in that in several 
of the in vivo test for NE uptake blockade, •nonspecific• drugs (e.g. 
imipramTne ana amitriptyline) were often also inactive, and other 
userotonin specific• drugs were not tested. Also, whereas in one study 
F was mush less potent than DMI in blocking NE uptake into rat brain 
synaptosomE:s, in anvther stuey the 2 drugs were nearly equipotent. 
F, in common with other antidepressants, showed weak activity in blocling 
DA uptale into neurons. 
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Severai phanJUcodynamic studies were perfor1ncd o fter subacute dosing 
with F; such studies have b,~e.l perfonned with other antidepressants 
since subacute dosing is required in man before therapeutic effect is 
manifest 3nd it is thus thought that effects seen with subacute {but 
not acute) dosing may be more relevant to the 'llechanism of action of 
these drugs. However, subacute dosing with F showed no changes in 
most of the parameters studied (brain and heart levels of Ni:, 5-HT, and 
DA, 5--HT and NE turnover in brain, and B-adrenergic, serotonergic, and 
dopaminergic receptor density in brain). In one study, subacute dosing 
causE:d a smaller potentiation of 5-HTP-induced: ~ad t>litch in mice than 
did acute dosing, but such a difference was not seen in another, similar 
study. Nine days' dosing (25 mg/kg p.o. per day) caused a 50% decrease 
in platelet serotonin content in rats; likewise, in a human study a 
similar c!ecrease was seen at 150 mg/day p.o. given for 4 weeks. Such 
a decrease is an expected consequence of 5-HT uptake blockade since 
platelets do not synthesize 5-HT a.1d are dependent on uptake for their 
5-HT content. 

Little or no MAO inhibiting activity was seen, although in most tests 
a positive control was not used. 

Several tests were done to assess the anticholinergic effects ofF, 
since such effects are responsible for several of the side effects of 
marketed antidepressants. F was generally significantly less potent 
than the refererce tricycl ics used. (Tests: antagonism of carbachol 
effect on guinea pig ileum in vitro, pupil diameter in mice, intestinal 
rnotil ity in mice, antagonismotpiTocarpine and oxotremorine effects 
in m1c!:', and a11tagonism of blood pressure response to ace.ylcholine 
in anesthetized cats). F was also much les!; potent than reference 
tricyclics in inhibiting the binding of a mu~,carinic ligand to rat brain. 
In a human ~tOJdy, Fat 100 mg p.o. did not a·l ter salivary flow whereas 
amitriptyline and doxepin at 50-75 mg deceased flow by about 301. 

F appeared to be less potent that reference tricyclics as an antagonist 
of 5-HT and hi~tamine, although the data were extremely limited. In 
anesthetized cats, F (i, 3, or 10 mg/~g i .v.} caused a dose-related 
decrease of the ca.rotid occlusion reflex; the b.p. responses to 
epinephrine or isoproterenol were not affected, and the b.p. response to 
NE was slightly potentiated at the highest dose; otherwise, the ability 
ofF to block d... or 13 adrenergic receptors was not studied. In the 
isolated uterus of estrus rat, Fat 8 x lo-6 M + blocked the response 
to ox,ytocin noncompetitively. Receptor binding studies in rat brain 
failed to show poter.t binding to~~~~~ , p, 5-HTz, i.'A, or morphine 
receptors; however, ex~ept in the case of morphine receptors, positive 
controls were not used. 

ln most studies, F produced no gross CNS sti~ulant or depressant effects 
. in rodents at relat'vely high oral doses (up to 200 ll'g/k!;;): reference 
trycycliq often caused CNS rep:--ession at the higher doses. !n one si:udy 
in rats, 5-10 mg/l:.g i .p. produced no effect on exp:oratory or feeding 
behavior; but in another study the same 1oses caused sever4• signs of 
behavioral depression (e.g. increased inactivity, decreased social 
behavior); these effects tended to rever~e a fte•· 14 days' ~ iiy treatment. 
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In a published study (Cella et.al., Br . . J. Clin. Pharmac. 15: 3575, 1983), 
Fat 25 rng/kg i.p. caused be'laiioral <"dation lasting in lnour. In 
cats, 10 rng/kg i .p. caused behavior·~·~ activation. A dose-related decrease 
in RU1 sleep 1-.'dS seen in rats at i0-50 mg,'~g i .p.; chlorimipramine was 
somewr1at more p0tent in this regard. In mouse, rectal h'mperature was 
not affected at /'15 mg/kg p.o.; reference tr-icyclics caused decreases at 
this and iower doses. On the othrr hand, in rabbits, lethal i .v. doses 
of r caused a 2.2°C rise in te~perature whereas lethal doses of amitrip
tyline and mianserin did not have an effect. In a study of epileptogenic 
potential (measured by EEG chc.nges and seizure occurrence) in ra:s, F and 
clovr:>(amine n2re considered to be least acth·e out of 9 antidepressants 
tested; amitriptyline ... as most active (dosage range studied= 0.25-0.5 
mg/lg/min. i.v., to a cumulative dose of 50-60 mg/lg). F was shown to 
have local anesthetic properties; on fllOUSe cornea it was 3 x less potent 
than cocaine; the potentcy of reference tricyclics was in betweei1 that of 
F and coca inc. 

In cardiovascular studies, F was shown to cause a large, transient 
decrease i.1 b.p. in anestheti.:ed cats ;;hen 1-10 mg/k.g was given i.v. as 
a bolus or over 20 seconds; this was not seen with a 2 minute infusion. 
Th0se doses (as bolus) also caused a dose-related decrease in the carotid 
occlusion reflex. No blood pressure effects was seen in renal hyper
tensive rats at 25 mg/kg p.o. In anesthetized dogs, 3-25 mg/kg caused a 
slight non rose-related decrease in h.r. A slight dose-related increa;e 
in QT interval was seen which was said to be 1ikely due to the decr-eas·d 
h.r.; these were no effects on PR, QRS, or ST intervals. (It was stz " . ..;d 
that at thses doses arr;itriptyline caused AV block and other EKG changes 
and, at 25 mg/kg, deat;h due to severe arrhythmias, although this data was 
not :;hor.n and it is not clear if this was part of the study done with F.) 
In a study in conscious rabbits, F (0.70 mg/kg/min i.v.) was compared 
with mianserin (0.70 mg/kg/min) and amitriptyline (0.35 mg/kg/min). 
The adverse effects of these dr~gs on EKG appeared to be qualitatively 
similar, but amitriptyline was much more potent. (Amitriptyline was 
also rwch more potent in causing lethality. The sponsor argues that the 
adverse EKG effects of amitriptyline occurred at less than l/2 lethal 
doses, whereas those of the other drugs occurred at near 1 etha 1 doses, 
suggesting a greater safety margin for the latter·. However, it was stated 
that half of the amitri~tyline treated rabbits died "at a low dose with 
severe cardiac disturbances,~ suggesting a lack of separation of doses 
producing adverse EKG effects and those producing death in animals. 
It was also not specified what the cause of death was in any of the 
drug groups, i.e. either cardiotoxic effects or other effects such as 
convulsions, which were seen in a11 g•oups. If deaths were in fact due 
to cardiotoxic effects, then lethality cannot be used as an independent 
measure of drug toxicity to which to compare doses causing adverse EKG 
effects, and the most that caul d be said from this study is that 
amitriptyline was more potent than Fond rnianserin in causing both EKG 

. changes and 1 eth':ll i ty.) In this study ami tri ptyl i ne a 1 so caused a 
pronounced decrease in cardiac contractility at lethal doses; Fat lethal 
doses cau~ed a slight, equivocal decrease. In a study of l!lYOcardial 
contractility of guinea pig atria in vitro, F decreased contractility at 
1 o-4 but not lQ-5 M; reference tricycllcs were more potent. 
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F was shown to have a toxic interactive effect with the MAO inhibitor 
tranylcypromine in mice: lethality was increased, 2:11d a number of 
neurotoxic signs (said to be attributable to increased central 5-HT) 
wen~ produced. In ,1 pharm:.tcological study at lower dOSl~ in mice, F 
potentiated "5-HT-1 ike" 11eurobehavioral effects of the MAO! pa.-gyline 
with an oral EDso of 20 mg/kg; chlorimipramine was much less potent and 
other reference tricyclics were inactive. In rats, Fat 10 mg/k.g i.p. 
potentiated the hyperactivity in rats produced by tra11ylcypromine 
+tryptophan; chlori:nipramine and fluoxetine was less potent and D~H 
caused decreased acti~ity. Various effects of 5-HrP were potentiated 
by F in--m1ce ana r~tts. Fat 100 mg/kg p.o. (lower doses not t<ested) 
potentiated the antico:wulsant and hexobarbital-potentiating effects 
of chlordiazepoxide and butabarbital in mice; on the other hand, F 
did not increase the lethality of these drugs. F potentiated the 
anorexigenic effect of amphetamine in mice with an oral ED5o of 
15.5 mg/kg (reference tricyclics had similar potency) but did not 
potentiate amphetamine-induced hyperactivity at 215 mg/kg. In one 
study, Fat 100 mg/kg p.o. (lower doses not tested) slighty increased 
the lethality of amphetamine in mice; but in another study Fat the 
sa:ne dose had the opposite effect. Fat 100 mg/kg p.o. (lower doses 
not tested) enhanced the lethality of chlorpromazine in mice; the 
neurotoxic effects of the latter were not markedly altered. Fat 
10 mg/kg i.v. did not affect the sympathetic blocking effect of 
guanethidine in anesthetized cats; DMI antagonized guanethidine at 
1 mg/kg i. v. 

Some phannacological tests were done on 2 metabolites ofF: "B" and 
"GI" (see Pharmacodynamics section for structures; metabolite B was 
said to be the principal metabolite in human urine). Neither metabolite 
antagonized tetrabenazine ptosis or potentiated 5-HTP effects in mice at 
the highest dose tested (215 mg/kg p.o. ). Neither metabolite inhibited 
NE uptake into rat brain synaptosomes in vitro; metabolite B (but not GI) 
inhibited 5-HT uptake but with a potency of 10-100 x less than that of 
the parent compound. 

J 
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B) AD~lE./P!l.\R~\ACOK!NUICS: 

After· oral dosing with unlabPlled F (40 mg/kg) in rats, peak plasma 
levels were reached within 1 hour. Plasma levels arpeared to decline 
biphasically in males but monophasica11y in females; however, only single 
T l/2 values were calculuted for both sexes (1-2 hr.). Females had 
plasma levels 2-3 x greater than those in males which could not be 
explained by a difference in half-lives. Pharmacok.inetic parameters 
in rats after dosing with labelled F could not be determined from the 
lir1ited data presented. In ha~;~st.;1·s receiving the same oral dose of 
unlabelled F as rats, plasma levels wu·e several fold lower than those 
of rats, and were generally below the detection 1 imit by 7 hour post-dose. 
In dogs receiving unl~belled F orally, peak times were quite broad, 
often lasting several hours. Plasma levels in dogs increased greater 
than proportionally to dose over the dose range studied (1-63 mg/kg). 
Hal f-1 ives, which could only be roughly estimated, appeared to be dose 
related (approx. 3 hr. at 1 mg/kg and ~0-15 hrs. at 10 and 25 mg/kg). 
There were no apparent sex differences in plasma levels or T 1/2 in 
dogs. By comparing plasma AUC after p.o. and i.v. dosing (1 mg/kg}, 
a bioavailability of 60~ was estimated in dogs. In studies with 
cl4_iabelled Fin dogs, plasma T 1/2 after 0.25 mg/kg was roughly 10-15 
hours. In contrast to the results with unlabelled F, plasma levels of 
1 abe 1 after 60 mg/kg were severa 1 fold 1 ower than expected compared to 
levels after 0.25 or 5 mg/kg, despite tlie fact that the T 1/2 of plasma 
label was not greater than that after the lower doses; no adequate 
explanation for this was given. In human studies, plasma T 1/2 of F 
after oral doses of 25-100 mg unlabelled F averaged 14-15 hours with a 
range of 8-28 hours. Plasma AUC was roughly proportional to dose at 
doses of 25, 50, and 100 mg p.o. In patients receiving daily doses of 
100-300 mg p.o. for 4 weeks, steady-state plasma levels were greater than 
proportional to dose, at though a large intersubject variation was seen. 

Tissue distribution of label was studied in female rats receiving 
2.5 mgjkg cl4_F p.o. or i .v. After p.o. dosing, greatest levels were 
seen in liver, kidney, and lung; other tissues (including embryos in 
pregnant rats) had levels lower than those in plasma. Protein binding 
studies were not done in animals; in man, binding to plasma proteins was 
77'1, over a concentration range of ug/ml. (From the data provided, 
binding app0~red to fall off slightly at the higher end of this range. 
Steady state plasma levels in patients receiving Fat 100-300 mgjday 
ranged from 0.015-1.75 ugjml, with means at 200-300 mg/day of approx. 
0.2-0.6 ug/ml; thus, the protein binding study did not cover the lower 
end of expected utherapeuticu concentrations.) 

F was extensively meti!bolized in animals. Little or no inchanged F was 
.·excreted iu urine in rat, hamster, mouse, or rabbit at the do'ies used 
(40 rng/~q p.o. in rat, hamster, and mouse; 10 mg/mg p.o. in rabbit). In 
dog, little or no unchanged F was found in urine after 0.25 mg/kg p.o.; 
however,. after higher do3es (5-60 mg/kg) approx. 10-40~ of the urinary 

·label wa·s C:ue to unchdnged F; this is in agreement with the greater-than
expected plasma levels and greater T l/2 for F seen at higher doses 
(above) and indicates a possit-1e saturation of met<lbol ic pathways. In 
man, little or no unchanged F was excreted in urine after a p.o. dose of 
100 mg. The primary metabolic step in all species was o-demethylation to 
form an alcohol derivative. 
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1his was followed by cxid.ation of the alcohol to form the following acid 
de r iva t i v e: 

Except for mouse, this compound was the principal metabolite excreted in 
urine in all species studied, including man. (In mou'>e, the alcohol was 
preferentially glucuronidated rather than oxidized). Several other minor 
pathways and resultant metabolites were also den,on!>trated. As mentioned 
abov·e, the ~rincipal urinary metabolite shown above was 10-100 x less 
potent than the parent compound in blocking 5-HT uptake into rat brain 
synaptosomes in vitro, and were inactive in antagonizing tetrabenzaine 
ptosis or potent1at1ng 5-HTP effects in mice. 

Urinary excretion was a significant route of elimination in all species 
studied. After oral dosing with c14_f, the ~ of acininistered label 
excreted in urine varied among species, from a low of about 25-50~ in 
mouse an" :Jog to a high of about 80~ in rabbit. (In a human study, 
urinary excretion of label after a low dose [1-5 mg p.o.] of cl4_F was 
87-105~). However, interspecies comparisons are uncertain since 
different doses were give~ and there were some indications that the $ 
of cose excrr:ted in uri11e is a function of dose, e.g. $excretion of 
label was decreased in dogs at doses above 10 mg/kg p.o. Most of the 
label not excreted in urine was excreted in feces. Studies in rats shows 
a significant bil ia!"y excretion and extensive enterohepatic circulation. 
In dogs and rats, the excretory patterns were similar after p.o. and i.v. 
dosing, suggesting complete G. I. absorption of the acininistered label. 

Studies of the effects of subacute treatment on AOME/pharmacokinetic 
parameters in animals were limited. In dogs, 5-6 month's treat11ent 
did not modify plasm... levels or excretory pattern of total label after 
administration of cl4_F; however, at the higher doses the~ of urinary 
label represented by unchanged F decreased, indicating a possible 
induction of metabolism. An analagous study was not performed in other 
species, although in rat it was shown that 10 day's treatment caused a 
slight decrease in plasma levels ofF (but without change in T 1/2) 
seen after acininistration of a single dose of unlabelled F. On the 
other hand, a study in humans showed that after 4 weeks' treatment at 
100 mg/day, tlrough plasma levels ofF were 2 x greater than expected 
based on sing!'e dose phannacokinetic data. (This studY showed that 4 
weeks' treatment at 100 mg/day caused a 40t decrease in the clearance of 
a single.5~ mg dose without a significant change in its T l/2}. However, 
-in this Study there was no change over time in the amount of F excreted 
in urine (mean = 4~ of dose). 

In a phannacological study in mice, F given acutely prolonged hexobarbital 
narcosis time (ED 200~ = 35 mg/kg p.o. ); since F did not potentiate a 
subthreshhold dose of hexobarbital it was conlluded that F inhibited 
hexobarbital metabolism. (Hexobarbital levels were not measured). 
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C) ACUTE TOXICITY: 

Oral LDso values were 2000, 1470, 1100, and 1330 mg/kg in IJ. rats, 
Frats, M mice, clnd F mice, rt:sp. The greater lethality in F vs. 
M rats corresponds to the greater plasma levels seen in F after oral 
dosing (see above); although by the i.v. route fluvoxamine was slightly 
mor'e 1 ethal in wale rats (LDso = 43 and 68 mg/k.g in M and F, resp.) 
Toxic signs after p.o. dosing included the follow:ng: rats- mydriasis, 
slowed reflexes, and increased muscle tone; death associat:d with 
convulsions ans respir'atory depression; mice - mydriasis, f'xaggerated 
!;tlrtle response, increased muscle tone, restlessness, la-:rimation, 
and salivation; death associated with convulsions. In a study in a 
sma 11 number of dogs, ora 1 doses of 1 5-464 mg/lc g were given. No deaths 
occurred although the single oog given 464 mg/k.g had convulsions which 
were treated with i .v. phenobarbitone. The drug was generally not well 
tolerated in dogs, with signs including emesis, nurked mydriasis, 
cutaneous vasodilation, ataxia, increased 1 imb tone, and rhythmic 
side-to-side head movements. (The latter lasted up to 6 days 
post-dosing). 

In an in vitro study it was shown that F was substantially adsorbed 
onto medicinar charcoal in artificial gas:ric juice at 37oc, suggesting 
possible efficacy of charcoal in the early trea trnent of drug overdose. 
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D) SUBACUTE/CHRONIC TOXICITY: 

The following studies were perfonned: (daily p.o. dose in mg/kg): 

----
Duration Strain Dose Dietary or Gavage ---

Mouse: 

2 weeks ICI l 00. 200 G 
4 weeks ICI 200. 300. 400 D 
4 weeks ICI 400, 600, 800, l60D D 
4 weeks ICI 75, 150, 300, 6DO D 
4 weeks CD-1 75' 150. 30D' 600 D 

21 weeks ICI 10' 80. 64D D 

Rat: 

6 month WI STAR 5' 2D' 8D -+ l 00 ~ 1 50 G 
18 month WI STAR 10, 40, 16D--+200~ 24D D 

Lifetime WI STAR 10, 4D, 16D -+200-24D D 
(2 + years) 

Hamster: 

2 weeks BID 15-l '5 1 OD' 200 G 
4 weds BID 15-16 9. 36. 142. 432 D 

13 weeks BID15-l6 240 D 

Lifetime BID F1D 9. 36' 1 35 ___,. 180-.> 24J D 
( 85-112 WKS) "ALEXANDER" 

Dog: 

7 month BEAGLE 5, 15, 45-+ 60 Capsule 
1 yeo.r BEAGLE 10, 25, 30-+45--,lo 62.5 Cap!:ul e 

The principal results of these studies are summarized as follows: 

1) Mouse 

(These studies were done primarily with the aim of establishing doses 
for longer term studies ;tnd/or of investigating the effects of F on 
ser~J!li and liver 1i pids; histopathology was not extensive). 
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[)oc!'jwcight gain was gtenerally decreased c.t 640 mg/kg +. Serum lipids 
{assayed in 21 week study) 1o0ere greatly decreased at 640 mg/kg but 
(except for cholesterol in Mat 80 mg/kg) not at the lower doses {10 
and 80 n>j/kg). Liver lipids (assayed in 21 week study) were 
increased at 80 and 640 but not at l 0 mg/kg. (In a 2 week stu <tv, 
imipramine [IMI] and amitriptyline [AI·11] were also shown to decrease 
serum lipids and to incre~s2 liver lipids; F was less potent in these 
effects b~t was also genel"ally less toxic than H1I and #11 at the 
doses used). SGOT and SGPT (assayed in 21 wk. study) were elevated at 
SO mgjkg +in M and at 640 mg/kg in F. Increased liver weight was 
seen in several :f the studies at the higher doses. Several studies 
showed increased fatty vacuolation of hcpatocytes; this effect was 
both dose- and time-related; it was seen at all doses in the 21 week 
study and apparently persisted through an 8 ~1eek recovery period. 
( Ir. ,1 2 week comparison study, IMI and AMI also caused hepatocytic 
vacuoles}. Several other histopathologic effects were seen in liver, 
including pleomorphic cell inflallTTldtion (all doses in , : week study; 
incidence even greater after recovery period), hemorrhage into 
hepatocytes (seen in all females groups in 21 week study after 
recovery period only), anJ enlargement of centrilobu1ar hepatocytes 
(4 week study <It 300-600 mg/kg). 

2) Rat 

In the lifetime study, a decrease in alopecia was seen at HD which 
was attribut.ed to decreased activity, otherwise no behavioral r 
signs were seen in the rat studies. There was no increase in 
mortality in any study; mortality was slightly decreased in HD M 
in the lifetime study bl!t this was not statistically s1gnificant. 
Slight decreases in weight gain and food consumption were seen, 
generally at the higher doses (above 150 mg/kg). Ophthalmoscopic 
exam (done in lifetine study study only) showed no drug effects. 
Blood cholesterol was decreased in HO M in the 18 month study ana 
in HD F in the lifetime study; however, total lipids and other 
1 ipids classes were measured in the 18 month study and no drug 
effects were seen. In the 6 mon'ch study, a large increase in urine 
volume in HD M (and to a smaller extent in LD and MD M) and a large 
increase in urine Na, K, and Cl in HD M and F (and to smaller extent 
in LD and ~10) were noted dur·;ng the first week; an increased water 
consumption was also noted during this time. (In the 18 month study 
there was no effect in urine volume; urine electrolytes were not 
measured. Urinalysis wa.s not performed in the lifetime Study). 
Urir..: sp.:cific gravity was slightly increased in MD and HD Fin the 
6 month study and HD !~ in the 18 month study. The most prominent 
histopathological finding was increased vacuolation and/or fat in 
liver, which was s~~n at all doses (5 mg/kg +) in the 6 month 
study, at MD and nOM (40 mg/kg +) in the 18 month ~,;tudy, :~nd at HD 
(160 240 mg/k'J) and equivocally at LD and MD {10 mg/kg ~i in the 
lifetime study. Other effects in liver included chronic 
inflammation Jf the parench)ma in MD and HD M (40 mg/kg +) in the 
18 month study, and cen~.-ilobular degeneration in all M groups 
(10 mg/kg .,, in the ji.f, ·t? stuqy. There were no changes in lab 
tests indi .ative of dl ter ·:ver structure or function in these 
studies. iariou:; k idne.) 1 ]S were increased in the 18 month 
study: d•rc·nic inflann.atio.1 , ... 1 M groups), basophilic staining 
tubules (MD a~d HD M anG HD F), and distended tubules or tubules 
conwiring eosinophilic material (~10 and HD M). 
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r.1ese changes were considered minnr; there was no drug effect on 
the incidence of progressive gl omerul onephros is. There were no 
lab changes indicative of al ter·ed renal functiorl, 110r were there 
any drug-related kidney changes seen in the G month or lifetime 
studies. In lung, there was an increased incidence of distended 
macrophages at HD in the 18 month study; in this study there was 
also a slight and non-dose-related increased incidence of 
perivascular accumul~.tions of lymphocytes in a11 groups but LD F. 
In the lifetime study the incidence of foci of desquan.,ting 
pneumonia lo;(lS incrcaed at HD; however there was no increase in 
other types cf pneumonia in this study. The incidence of dilated 
fundic glands of the scomach ~o·as increased in HD M in the 1 i fetime 
study. T~o rats (1 control and 1 HD) in the lifetime study were 
sacrficed at 1 year and mesenteric lymph node was examined by EM; 
the treated rat had a 6 x greater number of cytoplasmic lamellar 
inclu~ions. 

In the lifetime (Le. carcinogenesis) study there were no drug 
effects on palpable rNs$eS (either incidence or time to first 
detection) or on total beni!>·l or r.al ignant tumors. (Incidence 
values were apparently nut corrected for rat survival. It was 
stated that there were no scatistically significant group 
differences in survival. The slight increase in survival in 
HD M, noted above, was apparently not stat1 stically significant; 
at any rate, not taking the increased survival in HD M into account 
waul d work. "against" the drug in that it overestimates the true 
tumor incid~nce in this gruup relative to controls). There was an 
equivocal increase in the incidence of adenoma of the parafoll icular 
c<:>lls of the th~roid in both sexes at HD: (total M +F): 5/Bt.l, 8/80, 
9/80, and 14/80 in C, LD, MD, and HD, resp. (This resul t.s was not 
statistica11y significant by the Fisher Exact Test, which was 
perfonned by the firra, apparently in each sex separately.) Most of 
the t:umors were seen at the ternti na 1 sa cri fi ce, thus there is no 
evidenc':! for earlier onset in the drug groups. The inci den.;e of 
parafollicular c~ll hyperplasia was not clearly increased. The 
incidence of thyroid adenocarcinonld was low but was equivocally 
increased in HD ~~; there was a discrepancy regarding the incidences 
with one table showing 1, 0, 1, and 3 tumors, and another table 
showing 0, 0, 0, and 3 tumors, in C, LD, MD, and HD M resp. 
(Based on this discrepancy and severa1 other discrepancies 
and ambiguities noted in this stuqy as listed in my memo of 
June 14, 1984, [copy attached) a request for clarification and 
an audit of the stuqy was made to the sponsor [phone memo, by 
CSO Mr. Barash, of June 15, 1984]. On July 10, 1984 the sponsor 
replied that it was being worked on but that a responst: would be 
unlikely before October, 1984. A response has not been received 
as of the preser.t date [November 30, 1984]. In addition, we ha'le 
requested [phone memo, by CSO Mr. Barash, of July 3, 1984] that 
the sponsor submit individual animal data which would allow our 
Biom~trics Division to perform a statistical analysis of the thyroid 
tumors which takes survival into account; this infonnat.ion also has 
not yet been received). Of the 3 adenocarcino,!lils seen in HD M, 
1 was specifically stated to be of parafollicular cells; .the other 
2 were said to be "adenocarcinoma. of the thyroid". 
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3) Hamster 

No bei;avioral ~isns or increased mot·t.ality ¥idS seen in any of the 
studies. (In the lifetime study, some drug sroups hao a slightly 
decreased morWlity rate). \ieight gain w3s reduced at ~00 mg/kg+ 
Tii-tneSUbacute studies only; in the l1fetime study a slight inc •se 
in weight gain and food cunsumptior~ was seen in HD F (240 mg/kg; 
Ophthalmoscopic exam (done in life~ime study) showed an increaseu 
incidence of cataracts in HD F (3/52, L:l3l, l/31, and G/29 inC, LO, 
MD, drtd HD, resp.) The incidence of cataracts was also increased in 
liD M but this "as !;did to be not st.Jtistically significant (6/80, 
3/44,2/47, 5/49). Results on serum lipids were inconsistent., some 
studie:; showed a decrease and some no effer:t. Liver lipids showed 
slight increases, generally at the higher doses. In a..: week 
comparison study, IMI and AMI at 25-100 mgjkg did not increase liver 
lipids; F causea increases at 200 but not 100 m~/kg; F was less 
generally toxic than IMI and MI at these doses. Slisht increases 
in liver and kidney weights in MD and HD M, and ~ 1 ight increaoes in 
liver weight in HD F, were seen at 1 year but :·,ut at tennination in 
the lifetime study. Kidney weight was sli~htly hcreased at the on1y 
dose used (240) in the 13 week study. Histopatnolcgici!l findings 
were seen i•• liY<;r and kidney in the subacute ~tu,~ies, but not in the 
lifetime study. TI1ese findings included: (1} liver .. cloudy swelling 
(also produced by IIH and AMI) at both doses {lOU and 200 r:tg/kg) in 
the 2 week study, and iTicreased severity of fat drcplets at the only 
dose used (240) in tloe 13 week study. (No effect in the 4 week 
study, doses = 9-432 mg/kg). (2) kidney -various findings at HD 
(432 mg/l:.g) in the 4 week study, including dialted and/or basophilic 
tubules (with some contAining amphiphilic homogenous material and/or 
c·~ll debris) and foci of mineralizatiort; after a 20 day recovery 
per·iod the incidence of these findings was not clearly increased 
although severity wa~ greater at HD than in controls. Lab tests for 
1:. idney f1mct.ion were not done in this study. ln th'! 13 week study 
there was an increased incidence of foci of mineralization at the 
only dose used (240 mg/kg); there were ;m drug effects on blood urea 
or creatinine. 

The hamster was chosen (rather than mouse) for the carcinogenesis 
(lifetime) study based on studies showing that the urinary meWbol ite 
pattern in hamsters was more similar to that of nun (see above). 
In this study there was an equi\'ocal increase in the incidence of 
adrenal adenoma iP MD and HD F (3/86, 2/45, 4/47, and 5/48 inC, LG, 
~10, and HD, resp); thio was statistically sigr.ificaut according to a 
test which took. mortality rates into account. There was no evidence 
of an earlier onset in the drug groups. The incidence of adrenal 
carcinoma was not increased in HD F, although the incidence in LD and 
MD F was greater than in contra 1 s: 2/86, 6/45, 3/47. 1/48 in C, LD. 
~ID. and HD F. resp.} (An additional carcinoma was seen in 1 HD Fat 
the 1 year sacrifice). Neither the incidence of adrenal adenoma nor 
car_cinoma was increased in l!Kiles (adenoma: 12./86, 11/49, 4/50, 7/49; 
carcinoma: 11/86, 8/49, 8/50, 6/49 in C, LD, MD, and HD, resp.) The 
incidence of adrenal hyperplasia was not increased in F, and tended 
to be slightly decreased in treated M groups. A statistical analysis 
of '..umor incidences wkl"ng roorWlity rates into account was performed 
on several of the more COITJnonly occurriny tumors and on remaining 
benign tumors lumped together and on remaining malignant tumors 
lumped together; aside from the incroase in adrenal adenomas (above), 
no drug-related effects were found. 
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There was no surllffiiry incidence table prcsrnted for gr·oss pathology 
findings; this has ~een requested from the sponsor. (Phone memo of 
June 15, 1984). (Trw sponsor concluded there were no drug-related 
effects.) 

4) Dogs 

F was .,!rat;;d at Gu mg;l:.g and above; toxic signs at these 
uu::" ct''rrexia, euesis, poor· general condition, diarrhea, 
ataxia, .. ,,f'<!r·ing, and coughing. One dog had convulsions and one 
dog died a SO mg/kg, and one was sacrificed in extremis at 60 mg/kg. 
Signs at 25-30 mg/l:.g included e;ne:sis, diarrh<'a,-w1iTiii[)ering, and 
coughing. Mydriasis was seen at all doses (5 mg/l:g+) and lasted up 
to the next <i11ly dose (i.e. 24 hours). Decreased weight gain was 
seen at 60 mg/kg, a .. d weight los;; occurred at 80 mg/kg. Food 
consumption was decreased at 60 mg/l:.g+ and to a sma11;:r extent at 
10-25 mg/kg. Ophthalmoscopic exams showed no drug effects (aside 
ircm the f11Ydriasis). EKG exam shO'rled slight decreases in PR inter'lal 
at HD (45-? 60 mg/kg) in the 7 month study, but no effects were seen 
in the 1 year study (HD ~ 62.5 mg/kg). SAP wa~ increased at HD in 
both studies. Blood urea was slightly increased i1n 2/4 HD M in the 
1 year study. Urine SG was slightly decreased in HD Min the 7 month 
study and in HD ~~and F in the l year study; in the latter study 
sproa.dic decreases were also seen at~- and ~m. Other urinalysis 
findings in the 1 year study included increased urine volume at all 
doses (water consumption was decreased in this study, but during the 
first 4 weeks only) and proteTnuna w 1 LD M, 1 HD M, and 2 HO F (2 
of these dogs also had the presE>nce of "countless" epithelial 
cells}. Organ weight changes included increased liver weight at HD 
(both studies), increased kidney weight in all M groups and HD F (1 
year study), increased lung weight in HD M and in MD and HD F (l 
year study), and increased spleen weight in HD M (1 year study). 
The principal histopathological findings were: (1) ~idney - several 
change:; present or io1creased in both studies, primarily at HD, 
including chror!ic interstitial nephritis, thickeninq of basement 
membrane, cjystrophic mineralization, distended tubu'.les, basophilic 
staining tuJules, tubules showing vacuolation of cells of the 
epithelium, fibrosis, glomerular atrophy (distension of Bowman's 
capsule and shrin~age of glomerular tuft), and presE•nce of eosino
phi1ic material in Bowman's capsule. Some of the these changes 
\Jo'el'e still present after reco'fery periods. A few dogs at L.D and 
MD also showed some of these changes. In many cases, dogs with 
renal lesions had shown 1ab test ahnonnal ities (increased BUN and 
proteinuria). (2) uFoam cells • or ufoamy macrophages,'' were present 
in HD in both studies in several organs, including spleen, GI tract 
(Peyer's patches), and lymph nodes; lungs were appar•ently not 
affected. The foam cells were said to contain lipid. They were 
not seen in recovery dogs in the 1 year study; in the 7 month study 
they were seen in 1 of the 2 HO recovery dogs. 
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E) REPRODUCTION: 

The following reproduction studies were performed (wily p.o. dose 
in mg/k~ ): 

1 ) 

2) 

3) 

4 ) 

Segment 

Segment 

Segment 
a l 
b) 

Seg:nen t 
a l 
b) 

I - rat (5, 20. 80) (both sexes trca ted) 

II - rat ( 5. 20. 80) 

II - ratbit 
(5, 10, 20) 
( 5 ' 1 0 • 20 • 40 ) 

I 1 I - rat 
( 5' 20. 80) 
( 160) {with cross-fostering) 

/l. 

In the segment I study no adverse effects on mating or fertility were 
seen. Tire doses used caused no observable signs in the parents of either 
sex or on bodyweight of F; there was a very slight non-dose-related 
decrease in \:eight gain at all doses in M. In the segment II study in 
rats there were no adverse drug effects on majc;· malformations, minor 
anomalies, or skeletal variants. The doses used produc~d no observable 
signs or bodyweight effects in the dams; tl;ere was also no indication of 
an embryotoxic or fetotoxic effect (i.e. no effect on post-implantation 
loss or fetal weight). Two segment II studies were performed in rabbits. 
(The doses used were based on preliminary studies showing anorexia.,.,.-and 
transient weight loss at doses higher than those chosen for the maTh 
studies.) In the first stuqy there were no drug effects on major 
mal forrrutions or minor visceral anomalies. However, there appeared to 
be a greater incidence of a variety of minor skeletal anomalies at all 
doses; in addition, many of the affected fetuses in the drug groups, 
especially at HD, had multiple skeletal anomalies. The incidence of 
skeletal anomalies wer·e said to be within the historical control range, 
although historical data for the individual anomalies seen were not 
presented. A second study in rabbits was performed using a HD (40 mg/kg) 
which was 2x that used in the first study, in which no drug effects on 
major IT'ollformations, minor anomalies or skeletal varianto; were seen. 
Two segment III studies were done in rats. In the first study an 
increased pup mortality at birth was seen at HD (80 mg/kg), and a 
dose-related decrease in pup survival through day 21 PP was seen at 
all doses. (Mean pup .,.eight was sl ight.ly increased; this was probably 
a consequence of reduced 1 itter size). The doses used produced no 
observable signs in the dams; a slight non-dose-related increase in 
weight gain was seen during the postpartum period which was likely not 
a true drug effect. A second segment III study was perfonned which 
used a single dose (160 mg/kg) which was 2 x higher than the HD of 
the initial stuqy; this study also used cross-fostering. The results 
suggested that the decreased pup survival was 1 ikely secondary to 
maternal toxicity, i.e. pups delivered by treated darns and reared by 
.control dams did not have decreased survival, whereas survival was 
decreased amen!. pups de 1 ivcred by either control or treil ted dams and 
reared by treate•.l dams. (However, it should be noted that, aside from 
qystocia or delayed parturition in a few dams at 160 mg/kg, neither of 
the 2 segment III studies showed any overt toxicity in the dams as judged 
by observed signs and bodyweight change. It was also seen, at 160 mg/kg, 
that the weights of pups delivered by treated dams and reared by treated 
dams were lower than the weights in the other groups [including pups 
de 1 i vered by control dams and reared by treated dams], suggesting a drug 
influence in the pups oc~ur-ring pr-ior to the time of cross-fostering 
[ wh :cr. wad done on day 1 PP] ) . 
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f) MUTAGENICITY: 

F was negative in the Ames Test. (Highest concentration used = 200 
ug per plate; higher C')nceatrations were bacteriotoxic). In itn 

. in vitro test in cu1 tured human lymphocytes, F produced an eqJhocal 
Tncrease in chromosomal aberrations when the assay w.ls run without 
prior tretabol ic activation; no effect was seen after· metabolic 
activation. (The concentrations used in this study, ug/ml, 
were substantially greate1• than steady-state plasma levels in patients 
receiving 100-300 mg per day [mean values approximately 0.2- 0.6 ug/ml; 
r·anse ug/ml] ). 
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L\ ;.:._uAT!ON: 

Tt-:e phan:'-1cological and toxicological profile r,f tluvoxamine (f') has been 
acqucttely ch.1ractf'rized in anil:lals. F has a pharmacological profile simi 1.ar 
to that of "5-HT-specific" antidepressants such as fluoxetine and zimelidine, 
al :hough the dJta demonstrating this specificity (vis a vis NE) were not con
cl~sive. F dic1 not cause gener·al CNS depression ors-timuTation at relatively 
hi ;h acute oral doses, whereas classical tricyclic antid2pressants generally 
rrccuce CNS depression when given acute1y. (Sor:Je studies showed that 
r·F··::.1teral doses ofF did cause !:.o1:1e behavioral depression). r demonstrated 
lC-:~Tanesthetic activity, although it was slightlv less potent than reference 
tr·~cyciics. r was generally sigmficantly less potent than reference 
tr~cyclics in tests of anticholinergic activity; such activity is responsible 
fer several of the side effects of mrketed antidepressants. A major clinical 
pro-:llecl with classical tricyclics is the production of cardiac conduction 
ch~r~ges an,! arrhythmias and depression of myocardial contractility; in a study 
in cor.~cious rabbits F was less potent than amitriptyline in producing these 
effects. 

F l-idS shown tc potentiate the lethality and neurobehavioral effe<.ts of 
MAO inhibitors, and was more potent in these effects than reference anti
de;:;ressants wher. compared. Toxic interactions between MAO inhibitors and other 
antidepressants in man are well known (althc•ugh their significance has been 
Slme~-;ha t downplayed in recent years l, and their concomitant use is generally 
contraindicated. Various effects of ~-HTP were also potentiated by F. 

F CdL/Sed a large decrease in platelet 5-HT contE-nt in both animals and man. 
The function of 5-HT in platelets is obscure. Platelets depleted of 5-fiT by 
reserp1ne function normally and bleeding time is unchanged (reference cited 
in Gouanan and Gilman, 6th edition, p. 637). Fluoxetine which is also a 
"5-HT-specific" antidepressant, also decreases platelet 5-HT, and a protocol 
has rt:ccntly been submitted for a study of the effects of fluoxetine on 
pla:elet function in humans (IND 12,274, submission of October 19. 1984). 

F is extensively metabolized. The principal urinary metabolite, which was the 
same in man and all animal species tested (except mouse), showed little or no 
activity in the small rJU1,Jber of antidepressant screening tests performed. 

The acute oral toxicity ofF in rats and mice was r·elatively low, with 
LD 50 Vi! lues in the 1000-2000 mg/kg range. (Acute i .v. LD 50 was much lower, 
~0-70 mg/kg in rat). Lethal oral doses were associated with convulsions. 
Dogs toler·ated the drug less well; in a small acute oral study 464 mg/kg caused 
convulsions; in subacute studies 60-80 mg/kg/day caused convulsions and ocath. 
An in vitro study suggested the possible efficacy of ct•arcoal in the early 
trea tmen fof orug overdose. 
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Subacute and chronic oral toxicity studies suggested that the liver and kidney 
were the main target organs of toxicity. In liver, increased fatty vacuolation 
and a variety of ctt1er d<?gener·af:iYe/inflanrnatory/reactive changes were seen in 
mice, rats, and hamsters (but not in dogs); in some studies these occurred at 
the lowest doses used (5 mg/kg). SGOT and SGPT were elevated in mice but not 
in rats. No necrosis was seen. Changes of this kind are often seen with drugs 
that are extensively metaboi ized by the 1 iver, and their toxicological 
significance at therapeutic doses in man are unclear; at any rate it would be 
prudent to monitor liver function in man. Kidney changes were less consistent; 
they were seen in the 18!"1onth (but not 6 !:'/\.'nth or lifetime) rat study, in the 
4 and 13 week (but not the lifetir:~e) hamster study, and in both dog studies. 
A wide variety of lesions were seen, inclJding chronic inflanmation, distended 
tubules, basophilic staining tubules, glomerular atrophy, and mineralization. 
In dogs, the lesions were associated with elevated SUN and proteinuria. These 
lesions generally occurred at tre higher doses and may likely repre~ent a 
rt>sponse of the kidney to the handling of a large amount of drug metdbolites. 

n1ere were some indications that F can produce phospholir.ddosis, e.g. foamy 
macrophages were seen in se\·eral organs in dog, cytoplasmic lamellar 
inclusions (detected by EM) were seen in lymph nodes in rats, and increased 
liver lipid content was seen in mice and hamsters. These effects oct::urred 
primarily at the higher doses. Phospholipidosis is produced by numerous drugs 
including severa.l antidepressants; but 'its human significance is unknown. 
No adverse effects attributable to phospholipidosis have been produced in 
man by 'Jther antidepre~sants, although there are a few examples of other drugs 
where suer. effects may occur (e.g. chloroquine -retinal/corneal changes; 
4 ,4Ldi ethyl ami noethoxYhexes trol - hepa tospl en omega ly /1 i ver cirrhosis). 

In the lifetime hamste:- study, the incidence of catdracts was significantly 
increased in HD F: 3/S?, 2/31, l/31, and fi/29 in control, LD, MD, and HD, 
resp. The incidence was also incr.~ased in HD M but this was said to be hOt 
statistically significant (6/BO, 3/44, 2/47, and 5/•~.9 inC, LD, MD, HD, resp.) 
lne combined (M +F) incidence was 7%, 7%, 4~. and 14% inC, LD, MD, HD, resp. 
A similar effect ~.,as not seen in rats or dogs. Although this appears to be a 
high-dose, species-specific effect, it would seem 'Wise to monitor for this in 
man to estdbl ish its non-occurrence at therapeutic doses. 
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-· 

Lif<:time cun:inogenesis ">tudies were pel-iomed in rats and har.1Ste1-s. lhcre 
were no clear indications of carcinogenicity, although there w<.'rc 2 equivocal 
effects: 

l ) Thyroid r.<~rafollicular cell aden~rus in the rat study. 

The incidence of this tumor was greater than controls in HD of both sexes. 
_Ib~ombined (11 +F) incidence "MS 5/80 (6~). 8/80 (10~}. 9/80 (11%), and 

(J4J4>.) (~8~) in~· ~D~ ~10. and HD, ~csp. (This finding_was said to be not 
s-tJtlstJcally s1gnlf1cant by the F1sh0r Exact Test, wtnch was apparently 
pcrfon;wd in each sex separately. Carcinomas were not combined with the 
adenorus in tJ1e statistical evaluation although this should be done since 
it is often difficult to distinguish between benign and malignar1t thyroid 
tumors on morphological grounds. The number of thyroid carcinomas was 
greatest in HD M, although the actual numbers ~ere not clear as has been 
disc,:-;sed above, and a clarification has been request'C:l from the sponsor. 
[One table showed l, 0, l, 3, and another showed 0, c. 0, 3 inC, LD, MD, 
and HD, resp.]. It is also not clear of the carcinomas seen were 
parafoll icular or follicular; of the 3 seen in HD M, 1 was specified as 
parafollicular but the other 2 were not specified. A l:.nowledge of the 
cell type involved is necessary fllf judging the propriety of coroining 
tumors for statistical and interpr,:tive purposes}. Published historical 
control incidenr.es for parafollicular tumors are generally in the 3-10% 
range, although an incidence as high as 27'1, was seen in a study in Fischer 
344 rats (Tarone et.al., JNCI 56: 1175, 1981}, and one paper reported 
incidences of 20-30% in severalstrains, including 19% in Wistar rats 
(Lindsey, et.al., Arch. Pathology 86: :53+, 1968). ThyroidAincidence--,otuM"r 
'''pears to depend heavily in the m:liiber of sections examined. (Thompson 
and Hart, Ann. N. Y. Acad. Sci. 108/3: 332+, 1963). It waul d be useful 
to have historical control rut.d TOrwist~r rats in studies performed by 
the same lab that perfonned the present ~tudy in order to t1el p as<;ess the 
significance of the present findings; thi~; should be requested fro,n 
the sponsor. 

It should be noted that the functional a~al,)g (i.e. "5-HT-specific" 
antidepressant) zimelidine caused an apparent increase in thyroid 
para fell icular adenomas in HD Min a carcinogenicity study in 
Sprague-Dawley rats (IND ·rhe incidence in HOM was 38% vs. St 
in control males. (The incidence in HD F was 28<.:; vs. 17% in contr'Jl F, 
but this was not statisticall.)' significant.) However, the mortality rate 
in this study ~*iS significantly reduced at HD; a statistical analysis of 
tumors tal:.ing this ir.to account was not perfonned. The incidence of 
parafoll icular carcinorra or hyperplasia was not increased by zimelidine; 
in addition zimelidine did not increase thyroid tumors in a mouse carcino
genesis study. The "5-HT-specific" antidepressant fluoxetine did not 
increase parafollicular tumors in carcinogenicity studies in Fischer 344 
rats or B6 C3 Fl mice. (NDA 18-936}. Also, the close structural analog 
clovoxamine did not produce in 'ncrease in parafollicular tumors in a 
carcino9er:icity study in Wistar rats (!NO submission of 3/30/84). 

·hiderce'against a true drug eft.:-t:t in the present study includes: 
(l} thl· ·incidence of parafollicula1· hyperplasia was not increased, 

/I .A. 

(2) most of the tumors were seen at termination; thus there is no 
evidence for an earlier onset in the drug groups, (3} the incidence of 
thyroid follicular tumors was not increased, and (4) thyroid tumors were 
not ~ncreased Hlllamsters. (As discussed above, there were several 
discrepancies noted in the t:ables of this stuqy, and the sponsor has been 
requested to re-auciit it. Depending in the results 5Ubmitted, a revised 
evaluation of this study may be necessary.) 
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2) Adr·enal adenomas 111 the hamster study. 

l11e incidence of this tumor was greater than contr·ol s in MD and HD F: 
3/86 (3~). 2/45 (4~). l/47 (9~) and 5/48 (10:;',) 1n C, LD, MD, and HD, resp. 
This was statistical1y significant according to a test performed by the 
sponsor which took. mortality rates into account. Evidence against this 
being a true drug effect is as follows: (1) The incidence if adrenal 
carcinoma was not increased in HD F {although the incidence in LD and MD F 
was greater than in controls, (2) the incidence of adrenal hyperplasia 
was not increased in females and in fact tended to be slightly decreased 
in males, (3) neither the incidence cf adrenal adenoma nor carcTr1om was 
increased in males, (4} there was no evidence for earlier onset of 
adrenal adenomas in the drug groups, (5) an increase in ,1drenal tumors 
was not seen in rats, and (6) the close structural analog clovoxamine did 
not produce an increase in adrenal tumors in the same strain of hamsters 
(IIJD , submiss;on of October 25, 1984). Adrenal tumors in this 
strain are common and occur >:ith widely varying incidences depending on 
substrain (Hamburger and Russfield, CanCer Res. 30: 305, 1970). The 
incidence of adrenal adenomas in the above-mentioned clovoxamine study, 
which apparently used the same substril.in as in the present study, was 4% 
in females {and 13~ in males), with a range of 2-6% in the individual 
female groups. The incidence of MD and HD F in the pr·esent study was 
slightly above this range. The sponsor should be requested to provide 
additional historical control data, preferab~y from the same lab that 
performed the present study, to help in the eva 1 ua t ion of the present 
results. 

Reproduction studies in animals provided no evidence of adverse effects 
on fertility or of teratogenic effects of F. However, it is not clear how 
the HD of 80 mg/k.g was chosen for the rat segment I and II studies. This 
dose produced no observed signs or bo<jyweight effects in the dams and no 
indication!. of a general embryotoxic or fetotoxic effect ~although some toxic 
effect on the dams may be inferred from the decreased postpartum pup survival 
seen at this and lower doses in the segment III study.) The sponsor shou1d be 
requested to justify the doses used (although it shoula be noted that the HD 
used is at least 10 x the human thera.peutic dose.) 

: 
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l ) 

2 ) 

3) 

4) 

This tWA is approvilble, contigncnt on the satisfJctory resolution of 
tile issues raised in my memo of June 14, 1984 (copy attached) concerning 
uiscr·•'pancit's and lack of certain inforr;Jation in tile rat and hamster· 
carcinogL:nicity studies. (This memo l;as read to the sponsor by CSrJ 
~\r. Sarash on June 15, 1984. On July 10, 1984 the sponsor repli2d that 
it was being worked on but that a response would be unlikely before 
OctobPr·, 1984. A response nas not been received as of the present date 
L 11 -30-84 J l • 

lhe sponsor should be requested to submit historical control data for 
the ir,cidences of thyroid parafollocular tu'"ors in Wistar rats, and of 
adrenal adenor;1as in Syrian hamsters, perferably from the same labs wher·e 
the fluvoxamine carcinogenicity studies were performed, in order to help 
in tire evaluation of the findings with fluvoxar;1ine. In addition, the 
spon~or should be requested to specify the cell type involved in the 
thyroid auenocarcinomas found in the rat study (since this is necessary 
for determining whetller these tumors should be combined with the para
follicular adenonas for statistical and interpretive purposes). (It 
sho~ld also be noted t~at we have requested [phone meno of 7/3/84 by 
CSO Mr. Barash) that the sponsor submit individual animal data which 
will allow our Biometrics Division to perform a statistical analysis of 
the th.Jroid tumors ~thich takes survival into account; such an analysis 
will aid in determining the significance of the present rat findings.) 

fhe sponsor should be requested to justify the selection of a high dose I 
of 80 mg/kg in tl1e segment I and II rat reproduction studies, since this 
dose produced no obvious r.1anifestations of maternal, er.rbryonic, or fetal 
tux i city. 

The follo11ing are for consideration by the clinical reviewer: 

a) Liver and kidney appeared to be the primary target orgar.s for 
toxicity in animals. Although the changes seen 1n~re gene.·ally not 
severe ana most likely represent adaptive/reactive responses to the 
metabolism and excretion of dr·ug, liver and kidney function should 
be paid attention to in man. 

b) Fluvoxamine caused an apparent increase in the incidence of catara:ts 
at the high-dose.., (135-~ 240 mg/kg) in a lifetime study in ham·;ters. 
Although this appears to be a high dose, species-specific (i.e., not 
seen in rats or dogs) effect, it would be prudent to assess its 
possible occurrence in man. 

c) Fluvoxamine potentiated the lethahty and neU\'obehavioral effects of 
MAO inhibitors in animals, and was more potent in these effects than 
reference antidepressants when compared. Various effects of 5-HTP 
were also potentiated by fluvoxamine. 

f.~~ r,. Aft/ --1 ~ --.)J ·. ~ -:_:_. I.-_1. l' ....-~ 
,, I - -1 • "' "' - "::1 

'.'"~1 f..:...""·r· -
Barry N. Ros1off, Ph.D • . . '_• 

NDA 19-189 
HFN-120 
HFN-120/l<OSLOFF /CONTRERA /U'IU ~~r:_t::ri 

2-10-85 
HFN-JDZ/GLOCKLIN 
Doc. 00ti4f 
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Department of Health and Human Services 
Public Health Service 

.:..:!1.:..em.:..o:..:r.:..a.:..n_d_:_u_m _______________ F:..:o:..:o:..:d:..:? n d 0 rug Admi n i s_t ra t i on 

Date · June 14, 1984 

To NDA Division File 

From 0 

0 Barry Rosloff, Ph.D. 
Reviewing Phannacologist 

Subject: NDA - information to be requested from sponsor 

As part of my ongoing review of this NOA, I have the following questions and 
requests which should be transmitted to the sponsor: 

1. Concerning the lifetime carcinogenicity study in hamsters: 

a. Please submit a summary table sh~Ning the group incidences of gross 
pathology findings, including mas:;es. 

b. What stain (or stains) was used for the histopathological exam? 

2. Concerning the 2 1 i2 year carcinogenicity study in rats: 

a. It is stated in the "Materials and Methods" section that 
ophthalmoscopic exams were to be performed in the control and high 
dose groups during weeks 7, 13, 26, 78, and 104, and in all animals 
at termination. However, in the "Results• section it is stated that 
exams were perfonned in the control and high dose groups at weeks 7, 
13, 27, and 52. Please explain this discrepancy, and submit the 
result$ for the individual rats examined. 

b. A spot ch~ck of the histopathology results shows several 
discrepanc)es, for example: 

1. Table B snows 2 low dose males had malignant tumors, whereas 
Table 13 shows 5 malignant tumors in this group. 

2. The individual rat data (Appendix II) shows that rat #39 
(control male) had a cystadenoma of the bile duct epithelium, 
but Table 13 shu~s no cystadenomas listed for control males. 

3. Table 13 shows the number of thyroid adenocarcinomas as 1, 0, 1, 
:and 3 in control, low, medium, and high dose males, 

.: respectively. Howe\'er, the table in Appendix I lists these 
numbers as 0, 0, 0, ~r.J s, respectively. 
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4. In Appendix I, some of the values for calcified cartilage in the 
trachea and/or bronchus an~ greater than the number of rats 
which were examined. 

Please explain these discrepancies. In addition, please carefully 
alldit this study to eliminate other contradictions in the results and 
to assure that tile tabula ted results accurately reflect the 
individual animal data. 

c. In Appendix I, the number of animals said to have had 
histopathological exams was 40isex/group for all tissues. Is this 
correct; i.e. were no tissues unevaluable due to autolysis, sample 
loss, or other reasons? 

d. It was stated that the concentration of the compound in the diet 
decreased with time, by about 5% after storage at 20-30oc for 30 
week.s. It was also stated that "for week 92 onwards the food in the 
hoppers was replenished twice weekly, the foe~ for the latter part of 
the week being stored at +4°C [sic] before distribution." It is 
not ciear from these statements when this stability ~: oblem was fir·st 
detected, and how well it was corrected. Please submit data on the 
stability of the compound during the study as well as results on the 
homogeneity of mixing. Please submit estimates ot the actual dose!> 
ingested by the rats during the study. 

3. Concerning the 18 month rat toxicity study: 

Please submit information on the stability of the compound 
stuqy, the homogeneity of mixing, and an estimation of the 
ingested. 

Barry N. Rosloff, Ph.D. 
Reviewing Pharmacologist 

during the 
actual doses 
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• 
Barry tL Rosloff 
flay 29, 1985 

f•fli\?.!·!!,CO~Q(;: ST R~V I t:li OF tWA 
SU1-r;ITSS10i1s onT-=-25-=B4 and 4-1 o -115" 

\ .{ :1 I 
('J" 

•; 2 3 

Sf-OIJSOR: 

DRUG: 

CATEGORY: antidepressant 

PREVIOUS PHA~~ACOLOGJST REVIEW: Original Sumary of November 30, 1984 

PJRPCSE OF SUBN!SSIO~S: 

1. Submission of 4-10-85 ·responses to our questions concerning 
preclinical toxicity 5tudies as previously communicated to 
the spons:Jr by phone. (See phone memo of 6-15-84 and 7-3-84. 
A copy of "'' mer.1o of 6-14-84, on wii i ch the plione ""::mo of 6-15-84 
is based, is attached.) 

2. ~ubnission of 11··26-84 - 13 11eek 'Jral toxicity study in rats 
u~.ing a fluvoxamine "aoduct" ("impurity/degradation product.") 
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SUI 11-l:\RY; 

A) Ans1vers to questions asked in our phone l•lemo of 6-15-84. (Questions are 
1 is ted in my mer.~o of 6-14-84, attached). 

1) A sur:nary table of the gross r,atlnlogy findings in the hanster 
carcin0gen1clty study >~c.s submitted. There are no drug-related 
findin<;S (as 11us indicated in the text of the original report). 

2) The stain u:;ed for histopathological exam in the hamster carcino
genicity study was H and E. 

3) In the rat carcinogenicity study, ophthalr.10scopic exams were 
perforned in weeks 7, 13, 27, and 52 in C and HD, and in all grot;ps 
at termination. The schedule 1 isted in the "llethods" section 11as 
said to be in error. Individual animal findins~ were ~resented; no 
drug effect is apparent. 

4) Several discrepancies were noted in a spot check of the pathology 
results of tl1e rat carcinogenicity study: 

a) 5 malignant tumors in LD f.! 11ere indicated in Table 13, but only 
2 tumors were indicated in l~bles Band la. Sponsor states that 
Tables Band la were incorrect; revised tales were submitted. 

b) Table 13 sho1;s no cystadP!!c::oas for control 1·1, whereas individual 
ri!t pathology sheets sho11ed rat #39, a control 1·1, having a 
cystaaenoma. Sponsor states that Table 13 (and also Table lC) 
11as in error; corrected tables were submitted. 

c) Table 13 showed the number of thyroid adenocarcinomas as 1, 
0, 1, and 3 in C, LD, 1·:0, and 1>0 1•1, resp; but the Table in 
appendix 1 listed these numbers as 0, 0, 0, and 3, resp. 
Sponsor states that Table 13 (also lb and ld) was incorrect; 
corrected tables are submitted. 

d) In the table in appendix I, some of tile values for calcified 
cartil a,;;e in the trachea and/or bronchus W<?re greater than the 
nunber of rats 11hich were said to 0e examined. Sponsor states 
that tllis \iils due to a few rats being misclassified regarding 
r~hether death! 11as i ntercurn~nt or occurred at terminal 
sacrifice. (The table was broken do1m into these 2 groups). 
Corrected table 11as submitted. 

e) In appendix I, it was implied that all animals (40/sex/group) 
had histopathological exar.1 in all tissues. ~e questioned 
1/hether this 11as true, i.e. were there no unevaluable tissues 
due to autolysis or other reasons? The sponsor nas submitted 
a table of missing tissues. An averuge of less than 1 tissue 
11as lost per animal. For most organs, only 0-3 tiss<~es per 
group 11ere missing. 
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1) In view of tile above disc,·cpancies (disccl~:·cd upon spot
checking), 11,~ requested the tin:: re-audit che study. The 
sponsor states tl1at th~ histopathology pc:rt oi the stuc~y 
l1as been chec~cd, and sor:~e discr·cpancies 1;en: fuund in :he 
llistopathology tabl.:s (Table 2, and Appendix I). Corrected 
tables are submitted. Changes appear to be minor·. The most 
significant change involves an appancnt re-classification 
of liver lesions. It df;peilrs that many of the case5 of 
cenuilobuli.H" dcgu-;era~ion in 1·\D and HD l·l 11ere reclassified 
ilS '\acuolc:tion." Tile cor~..;ulsions rcrnain ~imilar: "cent,·ilo
bular degeneration" was i11Crcased in all M groups (but to 
a les~·?r degree at HD than in the origincl report), and 
vacuolation was increas••d i~ all groups (but to a greater 
degree in l·lD and HD M than in tile original report). 

Tt1e sponscr's original discussion of compound stability in the 
rat cdl'cincgenicity study ;;as unclear. The sponsor replies that 
a method for analyzing fluvoxamine in diet was not ava!lable until 
11eek 79 uf stud,;·. It 11as then discovered that fl uvoxamine (at 
200C) diminished at the rate of 2.7"1, per day. (Fresh diets given 
every 7 days). At 4oc the loss was 1.5~ per day; thu:;, starting 
week 92, diets were stored at 4°C and replenished 2x/week. It was 
estimated that the daily average intake of fl uvoxar.1ine 11as about 10::'. 
1m;er than the intended doses thr·oughout tile study: 

Intended (rng/kg/day) Actual 

LD 10 9 
l·iD ~0 36 
HD 160 146 

200 180 
240 214 

Results p1·e~entnd on the two.Jogenefi ty of ::1ixing were acceptable. 

6) Data on cornpound stabii ity and homogene/ity of m1x1ng were requested 
tor tl1e 18 month rat toxicity study. lt 11as stated tt1at such data 
11ere not available. Base.:: on :'.!':estimated 10::, loss as determi11ed in 
the rat carcinogenicity study, the actual daily dose IIE're estimated 
to be the same as in til at study (see above); the sarne numinal doses 
were used. 
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B) Response to request for· infor·r.:ation as stated 1n our· phone memo of 7-3-84. 

The sponsor has ~ubmitted the 
the rat carcinogenicity s tL'dY 
to 1-1hum it 1-1ill be fon;arded. 

data on tl1yroid parafollicular adenor.1as fro 11 
as requesL•d by the Divisicn of BiometriLs • 

C) Rat to.xicity study r~it11 tluvoxamine "adduct". 

16 M + 16 F Vistar rats were given either fluvoxamine (F) at 10 mg/kg/day, 
F with 10: "fluvoxamine adduct" (9 mg/kg F + l mg/kg adduct). or vehicle 
by gavage, for 13 weeks. The "c;dduct" 1;as said t' be an ' 
"impurity/degradation product" 11hich increase~ d~ring storage; its 
stru;:ture 1;as not given. There were no clearly drug-related effects on 
thet-Jsual toxicologic parameters, including lab tests and histopatholo~r. 
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l I ALUM JO~;: 

1} A spot clieck of the h;stopathology data in tl•c rilt carcinogenicity ::tudy, 
sh011ing several minor discrepancies, l~d us to rcqu1•st a re-audit of 
the de :a by tr1e sponsor to ass~re its accurJcy. Rel'i sed t~b 1 es 11ere 
subr:1itted; chang":; wer·o> minor· and do n~t a1 ter tilt~ tonclusions made in 
r~y orisinal review of 11-30-84. He t::al nu11:..er· of neoplasms found lli!S 

as follo~s (denominator approx;mately ~0/sex/group). 

c LO i1C HD 

Senign t-1 23 28 22 24 
F 31 34 30 30 

I·: a 1 i gnan t H 7 5 6 9 
F 15 5 14 8 

These nuwbers are slightly different than those in tire original report, 
bu~ no drug effect is indicated. 

The nuwbers of thyroid parafollicular ade;lOr.Jas are r.ot different from 
those in tne original report; ho11ever, it is no11 inticated that thyroid 
sar.1ples were missing from a fe11 animals: 1 thyroid in 5 LG, 4 MD, and 
3 HD, and both thyroids in 1 ~1D. 1~ is not stated tm~ many of the 
animals 11ith 1 thyroid mrssing had adenomas found ir. the oti1er thyroid; 
assuming this nu<aber to be 0 (i.e., "worst case" anclysis}, then the 
incidence values for parafoll icular adenor,1as 11as 6, l-1, 12, and 18% in c. 
LD, MD, and HD, resp. This is only slightly t1igher than the incidences 
originally calculated using a denor.~inator of 80/grotlp (6, 10, 11, 18~. 
resp.) and does not change the cor;clusions reached in ny original review 
of 11-30-84. Like1:ise, the or;ginal conclusio•l that parafollicular 
ilyperplcsia Hcs not increa~ed still holes using the ne1~ values (and a 
"worst case• analysis regarding missing tissues as above): 9, 11, 8, 
and 13~ incidence in C, LD, NO, and liD, resp. 

hn acd:;:ional change in the histopathology data 1-.'JS a reclassification 
of sor.~e cases of hepatic centrilobular degeneration to vacuolalion; in 
gener~l the same g;-oups were affected. (In the ori!Jinal table, the 
incidence of vac~olation was increased at LO but the incidence in MD M 
was 0, leading r.~e to conclude tl1at this effect at doses below HD uas 
equivocal; ho>~ever, the ne11 table indicates a clear effect at LD and I·ID, 
although sr.~aller· than that at HD). 

The numbers of r.~issing tissues (i.e. d~e to autolysis, etc.). was given 
in a table. "ihe numbers Here sr.~all and ramdor.~ly distributed among 
groups; this infor·mation does not change the conclu! ions reached in my 
original revieu cf 11-30-84. 

2) Conpound stability and liof'!ogenefity ot r:t1x1ng data 11ere presented for the 
rat carc:nogenit:ity stud.}. Tt>e SJ.Jon:;cr estimates that for both this i':Jd 
tt1.: 10 month 1·at to> icity stuuy, the actua1 doses ingested 11ere about 10':. 
1ess tl1an intended. Tliis does not affect the validity of these studies. 

·~,w .·- ..... \,~ ... ·,- o - j • •' • • o..,' -. • ..,. ' ,#- • •-""- •• '•- '•·~ •, -."o •,.-·-·•'~ • , •• • • 
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3) The spon~or tJe clarified discrepancies in the schedule for ophttralr:10scopic 

exa1:1s in the rat carcinogcn;city study, end has sul>r.Jitte<l individual 
:--e5ul b. This iispt>ct of the study \las i1:1portant since the lifetime 
hamster st~,iy sho11.::l un appa.·ent increilse in catara.:ts at fJD. There did 
uot appear to be a drug dtect in the rat study. 

4) A 13 w'el- or·al to:._icity study performeu comparing fluvoxamine with 
rluvox<Hnine -t· an "adduct". lhe structure of tllis adduct 1vas not given; 
it was said to be an "ir.Jpu•·ity/degrad~tion product." There were no 
erfects on the usual toxicoloyicJI parar.Jeters. The dose of fluvoxamine 
used (10 mg/kg) is quite low for rats. The dose of the "addu-:t" (1 fllg/kg 
given witll 9 ng/kg fluvoxarnine} was said to be approximately ;x the hu~an 
intake on a mg/kg/day basis "under the r.10st adverse conditions" (of 
storage). 
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RE:C01·iHUWAT !Ot~S: 

Tt1e sutJ1nission of 4-10-85 clears. up several uiscrPpancies and aml,iguities 
regarding some of the chronic il.nimal studies. Tile ne11 information does 
not change the conclusions reached in my original review of 11-30-84. 
The infomation on rat thyroid parafollicular adenomas !"'equested by 
Bior.1etrics should be sent to that divisiou for their n:!vicw. 

HDA 19-189 
HFtl-120 
HFN-102/Glocklin 
HFN-120/BRns1 off 

JContrera/5-31-85 
TLaughren 

Doc. 0 lO 7f p. 1 -7 

Barry N. Rosloff, Ph.D. 
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Sponsor: 

Category: 

Barry N. Rosloff, Ph.D. 
Sept..,m!:>ei" 3, 1986 

PliARl'L-\COLOGIST REVII:;W OF NDA 
SU5~:ISSION OF •. UGllST 20, 1~86 

t luvoxaGlin e 

ant.idepre$sant 

Previous Ph3rmacologist Reviews: 

No,•embe.- 30, 1984 (Original Suuunary) and May 29, 1985. 

Contents of Submission: 

-- . . . 

l. Response to q<testions ask,:,d in our letter of Septembe.- 25, 1985 (bc.sed ou 
r,~comrnet<da t ions made in my .-eview of November 30, 1984). 

2. 2-week p.o. <angefinding study in rats comparing fluvoxau1ine with au 
<:.nalog. 

~. 0 - 1: . 
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h<!sponse t<J :uestions asked in our l<!tler.· of Septetubcr 25, 1985. 

a) \>e requ,<sted historical control data for the incidences of thyroid 
paraful ~icular tuwors in \..'istat- rats, and of aJrcnal adenomas in 
Syrian hamst.,rs, prcfer.,bly froru the same labs where the tluvoxarnine 
studies were dune, in view o( tht! equivocal increases in these tumors 
in the fluvoxc~ine studies. 

l) Thyroid parafollicular tumors in Wistar rats: 
It was stated that th<! tluvoxamine study has been the only 
carcinogenicity study ~ith Wistar rats done in d1e Duphar labs, 
wh.,re the f 1 uvoxamine study was per formed. Control values were 
presented fer Wistar rats from the lab's supplier (C.l.V.O., 
Zeist, The Netherlands), and are shown on the following page. 
The historical values of approximately 5-10% are in agreement 
with values commonly reported in the literature, although higher 
v~lues (20% or mor·e, including 19% in Wistar rat.s) have also bten 
«,ported as noted in my review of November 30, 1384. Thus, while 
the HD fluvoxamine group had a great<!r incidence (lB-20%) than 
most reported historical control groups, including those 
p:~sented in th~ present submission, it W.:'S within the range of 
pr~viously r<!ported values. 
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Enclosure 1 

Thyroid parafolicular tumors in CPB:WU Wistar rats 

Males 
control 
A B 

duration (weeks) 105 135 
n 276 55 

fl uvoxarni ne 
C L M H 

124 124 124 124 
40 40 40 40 

-------------------------------------------------------------------------------
?arafol1icular cell adenoma n 13 4 3 4 6 7 
Parafoll icul ar cell car·::: i noma n 0 1 0 0 0 1 
Total parafollicular tumors ( 'I,) 5 9 8 10 15 20 
-------------------------------------------------------------------------------

Females 
control 
A B 

duration (weeks) 105 144 
n 290 57 

fluvoxamine 
C L M H 

130 130 130 130 
40 40 40 40 

-------------------------------------------------------------------··-----------
Parafollicular cell adenoma 
Parafollicular cell carcinoma 
Total parafollicular tumors 

n 
n 

( 'I, ) 

12 
0 
4 

7 
0 

2 4 
0 0 
~ 10 

3 7 
0 0 
8 18 

-------------------------------------------------------------------------------
The control values A and 9 were obtained from the same strain of rats as used 

in the fluvoxamine study, however not from the same laboratory but from CIVO. 

Control B was a 1 i fe-span study, that -.;as terminated when 751'. mortality was 

reach.: d. 

C = contra 1 

L = low dose 

M =mid-dose 

H = high dose 

002 
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b) b) 

c) 

J 

Data are present~d (shown on folloW'ing page.) frum anolht.~r 

c.arcinogl:nicity stuJy pcTfonnt!J 11 .:1t t..he sa1ne tina~'' .:_;s the fluvoxamine 
~tu<.ly by Bio R~SC3.l-~:h t.Jbs. (It \.'cS s..1id that other coull'al Jata 

from Lhis lab 11 a.r~ :J.ot .Jvailable''.) Both ~tuJies wt~re said to be 
11 life-sp3n'' studi,:s, but the actual. dur.Jtion ,1nd mortality ratt_~S 
w·hich w'ould allo'..l for .1 morl.! val:iJ cornp.lri[;O(l bel\.Je~n the 2 studies 
Wt....·re nut given. From this t.:.tble the % incidence oi aJren.J.l Jde.l.Om.:lS 

in Lhe control groups were as follows: 

iluvoxamitle Study 
"Ot~er Drug," ~;tudy 

M 

14 't 
12% 

F 
3% 
6% 

The incidence 0f adrenal adenomas in HD i:ind HD F in the 
fluvoxarnine stuay \..las 9 and lU%, resp. .\1 chough this was 
statistically signi. fic.1utly different from the concurrent control 
(see my rt!View of November 30, 1984), a decrease of lor 2 
ani:uals with tumors in .;mong HD and HD F would give an incidence 
value of_ b~{, the sarne as L!"lat seen in the ~.,..:;!"'!t:-ol F group in the 
11 otht!r drug" study. 

we rcquestetl specific.1tion of the cell type involved in the thyroid 
~dcnocarci110maz ~een in tl12 rat c~rciclO~tllicity study. This was 
deemed impo-o::-t.Jnt since there was .:1n .:1ppar~;;1lt iucrcase in 
parafollicular adt:nomas at HD, and ;ince it is difficult to 
di3tinguish bct~--'O;;ign and mali~;n~nt. thyt-o.id tumors \.Jn 
nwrphulogical grounds, tht! -incidenc.t.! uf < .. H.1cnuu:as anJ c.:ncinom...1s 

should b~ combined for !ltat~· sticctl ;ind interpretative p;.1rposes • 
• :1f' . .._.£.,_,, .. • 

lio'w'ever, as shown on thc 4 to lo'w'lng p.::i£Q, only e;ne of th~ carc1numi1s 
W.:.!s p.:.!rafollicular ("C-cell"), •md Lhus imp.:.!cts little upou the 
wrigir1al int~rpr~tation. 

We qiJestioned why a high dost.' of only SO mg,/kg was used in the 
segment I and II reproduction studies in rats, sir1ce this dose 
produ ct:d no obvious man i fes ta tio;.l s of m.:1 ternal , embryonic, or fe ta 1 
to~icity. It was stated that this ~ose was based on a 14 day 
rangefin~ing study in rats (non-pregnant) using doses of 20-781 
mg/kg. (See below). In thi~ study various pathological changes ~n 

liver were seen (see below) at a thr-eshhold of about 50 mg/kg. 

. '·' 
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.... Jc1osure 2 

A~ rena 1 tumJrs in [l i o Fl D Alexander hamsters 

n = nwnber of ar.ir.:1als 

Males 

fl uvoxami ne 

H M L C 
n 49 50 49 86 

oth~r drug 

H M L C 
48 49 50 89 

-----------------------------------------------------·--------------------------
Adenoma n 7 4 11 12 5 7 7 11 
Carcinoma n 6 8 8 11 3 4 5 13 

Adenoma or carc1noma n 12 12 18 23 7 , 12 22 
( ~) 24 24 37 27 15 22 24 25 ____ , ________________________________________________________________________ _ 

Adenoma 

Carcinoma 

Adenoma or carc1norna 

Females 

fluvcxamine other drug 
H M L c H M L c 

n 48 47 45 86 48 47 47 90 

----------------------------------------------------
n 5 4 2 3 1 2 2 5 
n 1 3 6 2 3 4 2 4 

n 6 7 8 5 4 6 4 9 
(~) 13 15 13 6 8 13 9 10 

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

The fbvoxami ne and the other drug study w~re both 1 ife-span studies, that 

were perfonned with the same strain of hamsters ar; the same time in the same 
laboratory. 

C -= centro 1 

L = low dose 

M =mid-dose 

H = high dose 

003 
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Enclosure 3 

FltJIJOxamine long-tenn rat study. 

FLUVOXAM!NE M.A.LEATE -Thyroids from;: 1!2 year rat study (repor~ 56645/4/81) 

There were 5 rats with thyroia carcinomata: 

\o/eek Animal NJ Trea t'Tlent Diaonosis 

Terminal 1 male Control (T) Solid (trabecular) carcinoma, 
epithe1 ial in origin. 

119 139 male High (K) Adenocarcinoma, epithelial in origin. 

1 ?.1 147 male High (Ki c-ce 11 adenocarcinoma. 

11 s 148 male High (D) Polymorphofoll icular carcinoma, 
epithelial in origin. 

119 287 female Middle (K) Cystadenocarcinoma, epithelial 
in origin. 

In addition there were 4 animals with adenomata (other than c-cell or 
parafoll icular) 

weeK Anima 1 tJo Treatment Diagnosis 

123 59 male low ( K) Cyst~ . .:lenoma 

Terminal lOS male Middle (T) Adenoma 

Terminal 160 male High (T) Adenoma 

88 288 female t~iddle (D) Adenoma 

D = Found dead K = Killed in extrem1s T = Terminal sacrifice 

Finally there were the parafollicular adenomata which wer·e the subject o:' a 
question from the FDA dated 3 J~ly 1984. 

The following fourteen pages give frequencies. of: - rats with the various 
thyroid tumours, rats alive at the beginning of the week, all deaths during 
the week, sacrifices during the week and autopsies during the week. 

004 
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2. 2-w~ek p.o. rangefinding study in rats. 

Tt1is study was nut apparently r•reviously subwitt~d. Fluvuxamine was 
cumparcd -.....'ith a.n analog; the struclut '-~ of the .::.nalog was not given and 
will nut be discussed h.,,~,.. Doses"'"''-' ()/"',;) ~0, 50, 125, 312, and 781 
'"t;/kg/day by g.;vage; 10/sex were used as col!ttols. Ovett signs of 
int~>xication 1,.,:er~ seen at HD only ( 1 in1bs extended, impaired or .:;.bsent 
righting reil..,x, m.my ;,nimals sacriiiced in moribund condition). I.Jeight 
g.;in ""d food consumption were vet~y slit;htly d"creased at 312 rng/kg Juring 
the first week only. Liver weights were increased at 312 mg/kg. 
l!istopatholugy (see following page) showed dose-related liver cl1anges 
(f'ltty metamorphosis, liver cell d.,generatlon, hecrosis) starting at 50 
mg/kg. Other changes in kidney (tubular nephrosis), stomach, and spleen 
were confineci to the high dose of 781 mg/kg. 
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Table:4 

Du 23000 Histopathology llo. of animal1l affected/group 

Organ/pathosis Dose mg/k.g Control 20 50 125 
Sex/No.of animals 1oo 10 ~ 5o 5 ~ 5o 5 ~ 5o 5 ~ 

t • I , Death 

Kidney1 Tubular nephrosis Blight • 
moderate 

Liver 1 focal necrosis 
( centrilobular) marked 

Scattered liver slight 3 2 
cell necrosis r.nrk.cd 

Liver cell .:;11.ght 2 1 2 3 1 2 3 2 
degeneration - !',odera te 3 2 3 

:-.c.rked 

fatty metamorphosis slight 3 4 1 1 1 2 4 
&Jild 7 . .5_ J~- 2 

.., ·, . 
"' moderate 1 1 1 2 i '3 

~:;ark.ed 1 

Stomach:(cardiac part) 
epithelial erosions 

I & hyper!'lC!'ia. 
Frank ulcers 

Spleen: 
Splenitis with 
accumulations of 
foam cells and 
phagocytosis of 
cellular debris 

------ -- -

}12 7.81 
5o 5 ~ 53' 5 ~ 

1 

2 
. ~ 

• 2 I 

2 2 > ·, / 

2 

1 5 i 

4 ----- ~ 

5 4' ()) 

2 
2 1 -
1 3 3 2 

2 1 2 

• 2 .I 

j 2 

5 4 

· __ - j_ 
- -
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Eva!uation: 

l ) Thyroid par" f o I I i c u l a r tumor s : n r at s 

Historic3l control valtl~S 1n ~istar I·ats from th~ sponsor's Sllp{llier were 
given and conf()nced ;.;it~• th•' values (3-JG%) most corru1only reportc,d in the 
literatur.•. ,\!though t;,,, incic!cnce in the liD fluvuxamine group ( 18%) ;;as 
abov~ this r.:J.rq_:,l.:, incidence values may vary frum lab to lab .::1.nd v.J.lut~S of 
over ~0% have been ~q,orted (see ruy review of Nov..,tnber 30, 1~81,). A 
statistical evaluation (dated July 18, 1985) by Dr. Friedberg of 
510~1ETRICS (I!FN-715) concluded ther.; ~.:ae "no-Jose-dependent relationships 
in cither sex .Jttribut21ble to tluvoxamine'' rcsarding thy:-oid 
I1arafollicular ad~no~as. Also, as discus~ed ~y review of r:oven1ber 30, 
1984, the .Jncill~ny data on the carcinob,enic potential of iluvuxami~1c is 
not supportiv.; of fluvoxamine being a carcinogen in thyroid. In addition, 
at tl'e tim" of that review the ct.!ll type of the few thyroid carcu10mas 
\o.'hich were see!1 had not been specified; it is now stated that only one (in 
a HD M) ·,..as par·;,f:,llicular, ;,nd thus combining this with the 
parafollicular acl.enornas does not change the conclusiun originally made; 
L.,., that fluvoxa<uine is unlikely to be carcinogenic in rat thyroid. 

2) Adrenal adenomas in h.J.<os cer s 

Control data were prt:sented irom a study on ;.mother drug per funned by the 
~>a.mc lao and .JL [he sa,TcC time .:.iS the fll;voxamine study. A V.J.luc of o% in 
control females \.'35 obtJ.ined; .:.iltPough the study duration and mortality 
~.:ere not stated rhis value is similar to the 3% reported for control 
i.enules in the fluvoxamine study. The incidence in HD and !10 F in the 
fluvax'-!r.linc study \,.,;<J.S 9-10%; however only 1 or 2 fewt!r .:.t.nim.:il~ ,...,:i th tumur 
in tl1esc grou11s ~ould lower tl1e incid~nce to the 6% cited above. For this 
!-e.Json, and for the lack of .1ncillary data suggestive of a c.::.trcinogenic 
pot.enti.:1l ot fluvox.:tw~nc in ~dr~n.:~l (see wy review of November 30, 1904), 
it appears unlikely that fluvoxamine is carcino~;enic in h<.JmStt!r :..drenal. 

) 
.. - ... 

.- '· ' ~. 
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3) Doses 1n segmt.:nt I and II rept·o.:kctioa studies in rats. 

4) 

It "'"s st:Jted th~t the us~s of a high do·.,, of only oO mg/kg (which 
produc~d no ovc1 t si~~ns ,__,f toxi.t:ity in dat;~s, l.'!tnbryos, or fetuses) "Was 
based on .1 rangei indi:1g :::tl.lcly in .... hich doses of 50 mg/kg .Jnd above 
produced p.1thl1lo~~ic:_:l ch.::::1gcs in liver. This is a r.:.!ther unu5ual 
criterion fat· hiL;h Jos:l[C selt.:ction (particul.J.rly since somo..! of these 
chang~s may lllt·_~rely tt~tlect incrc:..iSed hepatic drug mt~tabolism) t,..:hich is 
usually b.:tsed on so1::e ovt..'rt. signs of dam toxicity. HO\ .. ;evcr, it shoulJ be 
noted th.1t in subacut~ chronic toxicity studies ~,.:ith fluvox.Jrnine (my 

·revil.:!w of Nuvember 30, lS..S4), no ovt::rl bigns of toxicity were produced at 
th~ high~st closL:S ust._·d (::::~q rng/~~g), and \..'eight gain and food consumption 
were only s1ighlly decre;;sed at doses abm;e 150 mg/lq;. Although ideally 
the dos~s in the r~prodLl~tion studies should have be~n pushed to th~se 

higher l~ve1s, they '""Y ~e considered adequate in that tl.e high dose of SO 
rug/kg is approximately 15 times the human therapeutic dose. 

2-week toxicity study in rats ,, 

This study us.ed doses hi:;~er tho:-, previously reported in rats. In 
previous rat studi~s, the highest doses (240 rug/kg) had produced no toxic 
si;;ns or deaths; these \..'ere seen here at the highest dose of 781 mg/kg. 
!(1 addition, "!though the liver had previously been identiti.•d as a targ-=t 
org.:Ill oJ: toxicity (z:Jy rcvit:!W of Kovt..:mber 30, 1934), l.o.'ith Vi..ilious changes 
(fatty vacuol.J.tion uDJ ot.her Jegen~rative/infl.:.toun.:.!tor:y/rt.!.:Jctive changes) 
s~en at doses as low as 5 mg/kg, necrosis, seen h~re at 12~ rug/kg and 
above, has not be<.'n previously reported. These fi.tldings further reinforce 
the n~~d for car~ful ~va!cation of the ~if~cts of iluvuxamitle on liver 
function in man. RL~n:d tubula:- nephrosis w.:1s also seen here, but only at 
tl'e highest Jose oi 781 n:c;/kg; r~nal ch~ngt.!s ""ere seen in previous animal 
studies as discussed in my review of November 30, 19o4. The foam cell 
accumulation in c?l~en at 7bl mg/kg i5 likely related to the drug-indu~ed 
phosphvlipidusis kP.o .... ·n to b~ produced by !luvo;.;..Jmine ..1nJ rt.:luted drugs. 
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NDA 

Reconunenda t ions: 

Prior outstanding issu~s regarding 
1984) have been resolved, and rhus 
regarding l'<bell ing may be made at 

CC! 

NDA O!UG. 
HFN-120 
HFN-120/Contrera:9/8/86 
HFN-120/BNRo&loff:9/3/86 
DT:jgj:9/9/86:FT:9/25/86 
DOC. 113ld 

this NDA (see my review 
this NDA is approvable. 
the appropriate time. 

Barry N. Rosloff, Ph.D. 

7 

of November 30, 
Recowmendations 
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• • 
Statistical Review and Evaluation 

Uate: 

tJDri #: JUL I 8 1985 

Aoplican<:: 

Na:1e of Oru']: F1uvoxa1nine maleate ______ _.__ 

Documents f<evie1;ed: Volume 1.93 of 238 dated October, 1980 and amendment 
dated April 12, 1985. 

Background 

The purpose of tilis study was to eva:uate the oncogenicity of fluvoxamfne 
maleate as a dietary admixture to ~istar rats for two and one half years. 
Dr. Barr·y rl. Rosloff, Ph.D., (HFN-120), is the pharmacologist. He asked us to 
perform a statistical analysis on the incidence of adenomas of the 
parafollfcular cells of the thyroid gland. 

Design 

Groups of 40 male and 40 female SPF 1-/istar rats were treated with 0, 10, 40 
and 160-240 mg/k.g/day fluvoxam1ne in the diet (the high dose level was 
initially 160 mg/ky/day, but this wa5 increased to 200 mg/kg/day after 40 
weeks and to 240 mg/kg/day after 5:l weeks). The study was initially designed 
to last for 104 weeks, but the survival rate was good and the study was 
extended to 124 weeks for the males and 130 for females. All animals were 
observed daily for signs of ill-health or toxicHy and these results were 
recorded weekly. 

Sponsor's Analysis and Results 

Fisher's exact test was used to evaiuate the histological data. The incidence 
of the neoplastic lesions did not show any treatment or dose-dependent 
rc l at i onsh i p ~1hen the inc ide nee of the l cs ions was grca ter thi!ll 5i per group. 

Reviewer's Ar1alysfs and Results 

At terminal sacrifice, there were 48, 43, 38 and 63 percent survivdl in the 
control, low, middle, and high dose males, respectivdy. The corresponding 
percentag·~s in the females were 45, 60, 38 and 5J. 

Adenomas of the parafollicular ce11s of the thyroid gland were statistically 
analyzed according to the p~p~r of Pete, et. al. (!ARC Monographs, Supplement 
2, 1980, WHO), with the tollowing results: 
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Sex 

:·:,11 e 
f"emale 

• 
-2-

Z for Positive Dose-Response 

0.854 
1. 513 

• 
P for Positive Dose-Response 

0.197 
0.064 

In nJ cas~. was there a statistically significant positive dose-response at 
p"e.us. Therefore, we concur with tile sponsor in that adenomas of the 
parafoll icular cells of the thyroid gland are not dose-dependent wit!1 respect 
to tl uvoxami ne rna 1 ea te. 

_Sum:narund Concl us i ens 

Ti1is study was designed with only 40 male and 40 female rats per dose group, 
wllich was 10 rats per sex less than recorrunended. Otherwise, this study was 
properly designed to evaluate the lifetime carcinogenic potential of 
f1uvoxamine maleate in rats. We were requested ta statistically evaluate only 
the adenomas of the parafollicular cells of the thyroid gland. In this case, 
we f.our,d "" dose-dependent relationships in either sex attributable to 

''"'"'mtoe m''"''· <)1/....JZ-~ 
Mordecai Friedber~ 
Mathematical Statistician 

cc: Prig. Orig. NDA 19-189 
(JfF.tJ-120 

IIFtJ-120/Dr. Rosloff 
HFN-71 0/Chron 
ltFti-715/Dr. Fairweather 
liFN-715/Dr. Rastogi 
IIFN-715/Mr. Fr·iedtwrg 

1iill1um R. Fa1rweather, Ph.D. 

HFtl- 715/URU-2 .1. 1 tlOA 1 Y-189 FLUVOXAMlNE HALEATE 
HFN-i:s;MFriedberg/pls/07/05/85/34594/Hl516p 
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Statistical Review and Evaluation 

NDA #: 20-04 3/ lS 
NOV 9 1993 

~pplicant: Solvay Pharmaceuticals 

Name of Drug: Luvox (fluvoxamine) ' 
. ·.~--

·• 

Documents Reviewed: Vol 1.49 (archival) 

Medical Innut: Gregory Oubitsky, M.D., HF0-120 ·: ,) 
I ., 
' 

/ 

Dr. Dub!tsky's medical review contains the results which ./ 
demonstrute that fluvoxamine is active in comparison to placebo 
in patients with Obsessive-Compulsive Disorder. Each of two 
adequate and well-controlled ten-week multicenter t~ials (5529 
and 5534) randomized 80 patients per group (placeto and titrated 
active: 100-JCO mgjday) for a total of 160 patients on active 
treatment bctwe~n the two trials. Combining the two trials, 75.6% 
of the fluvoxamine patients and 86.9% of the placebo patients 
completed the tri«ls. Stan-:lard ana ... yses using both Observed Cases 
and Last Obs<:rvatio:-1 Carrit?·d Forward imputation produced 
statistically signif!cant treatment differences on the Y-BOCS, 
NUll! Global, and Clinici<:Jn Global severity scales. 'l'his reviewer 
concurs with the conclusions from these analyses. 
This document supplements tl1e general efficacy results by 
presenting further descriptive analyses in an attempt to 
illustrate several ways of examining the change in clinical 
condition of those patients who took fluvoxamine. 

The results preser1ted are based upon the 120 active drug and the 
134 placebo observed cases at week 10. llowcver, denominators 
include patients who dropped out for ~ny reason, thus preserving 
the intent to treat interpretation cf the statistics. 

The appendices at the end of U1is document present supplementary 
graphical illustrations of the trials' results for 10-week 
completers: 

Pages la, 1b and 1c are plots of cli11ical outcome versus baseline 
for Y-BOCS, NIMH and CGI severity, respectively. Note the general 
improvement of both gt·oups from baseline. 

Pages 2a, 2b and 2c are bar graphs depicting the distributions of 
patients falling into interval categories of response based upon 
outcome score. Note the general shift of the fluvoxamine's group 
toward lower scores on each cf the three scales. 

Pages 3a, 3b and 3c depict empirical distribution curves for both 
groups. Note that the percentage of patients who score less than 
any particular score (on tl1e horizontal axis) is greater in the 

1 

. -
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fluvoxawine group. 

Pages 4a, 4b and 4c dt•pict ce-mfidence intervals for thP treatment 
effects among all 8 centers for the three major endpoints. 
The one outlier, center 5534_3, resulted mainly from two 
extremely good placebo responses. 

The remainder of this docu~ent examin8s possible effects of 
baseline covariates on patients' responses. 

Univariate Bas£,line Y-BOCS and Baseline HAM-0(17-itemsl 

'The maximum, median and ninimum baselille Y-BOCS scores (Y) of all 
randomi.=ed patients were 38, 23, and 6, respectively. The 
corresponding petcentiles for Hl,M-D baseline were 19, 9, and 0. 

When active drug patients are divided between the upper and lower 
quartiles of their respective baseline distributions, there is no 
evide~~e that patients with more severe OCD alone or more 
depression aJ.one achieve a greater change from baseline at week 
10: 

Change From l:loseline 

Subgroup ;; patients YBOCS NIMH 

Y-BOCS>=27 32 6.7 1.5 
Y-BOCS<=20 39 4.6 1.9 

HAH-0>=13 32 4.8 1.7 
lll\H-0<=5 32 5.6 1.7 

-Bivariate Baseline YBOCS and HAN-0(17-itemsl 

The upper and lOI.Jer qu.:~rti"les of each of the two scales' 
distributions were then used to form the 4 bivariate subgroups. 
The following table displays the mean Y-BOCS and NINH change from 
baseline at 10 weeks for each subgroup. Using percent change from 
baseline yielded similar results: 

Subgrol!£ 

H>=13, Y>=27 
H<=5, Y<=20 

.JL__natients 

10 
19 

Change From Baseline 

Mean Y-BOCS 

5.0 
4.2 

Mean NIMH 

0.7 
1.8 
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There were not enough observations ill tile !niddle categories to 
assess depression-ceo baseline interaction. That is, whether the 
degree of response (measured by change from baseline on either 
scale) among the most depressed patients varies with baseline OCD 
and, conversely, whether the degree of response among the most 
severe OCD patients varies with the degree of depression. There 
is no evidence of differential response between the groups shown 
above, i.e. between the most depressed and most o-c patients and 
the least depressed and least 0-C patients. 

NIMH Categories 

The following table uses the integer-valued ranges for clinical 
categories in order t.o cross classify frequency of outcome among 
fluvoxamine patients with baseline OCD severity (see attached 
NIMH scale). 'l'he denominators for percentages are B.ll patients_ 
randomized to the baseJine category and bold numbers indicate 
frequency of i~provement: 

Fluvoxamir.e outcome at 10 weeks 

"Normal" "Sub-clin" "Clin" "Sev" "Very Sev" 
Baseline 

"Sub-clin" 0 1 0 0 0 

"Clin" 6(6Z:l 34(32%) 34 4 0 

''Sevn l ( 2%) 9 ( 18%) 14(28%) 14 0 

"Very Sev" 0 0 1(33%) 1(33%) 1 

Using the NlMH Scale, tt1ere is a t.endcncy tor patients with worse 
OCD at baseline to exl1ibit a greater probability of some 
i~provement (2% + 18% + 28%=48% vs 6% + 32%=38% categorical 
improvement comparing the two most prevalent baseline 
categories). 

The following table displays frequency of change among placebo 
~.:. -:.ic~t-.s: 

Baseline 

"Clin" 

"Sev 11 

Placebo Outcome at 10 Weeks 

"Normal" "Sub-clin" "Clin" "Sev" "Very Sev" 

1(i%) 

0 

18 (17%) 

2 ( 4 %) 

3 

60 6 0 

17 (30%) 29 1 
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Note that tl1ere is a similar tendency tor more severe patients to 
hc>.ve a higher probability of some improvement in NIMH category 
than among less severe patients. This means that some of the 
"baseline" effect found among the fluvoxamine patient:s is due to 
phenomena such as regression to the mean and possibly the 
"Hawthorne" '"ffect from participating in the trial. Overall, 22% 
(35/160) of the randomized placebo patients experienced an 
improved NIMH category, whereas the corresponding figure was 41% 
(66/160) for the fluvoxamine patients. Thus, approximately 20% 
(absolute) more patients could be expected to improve at ~t~st 
one NIMH category on drug than otherwise, assuming that 
discontinuation of ti1c drug in general use mirrors behavior found 
in the trials. 

Clinical chang•2 can also be cha!·acterized by forHing the 
frequency distribution of completers who fall into categories 
defining percent change from baselii;c using the Y-BOCS Scale 
depicted below. 

% Change in Y-BOCS 

<=0 
'1-.25 
)-.50 

.50-.75 
• 75-1.0 

Total 

# patients 

Fluvoxamine 

29 (24%) 
34 (28 9.;) 

39(33%) 
15(12%) 

]_( 3%) 

12C. 

Placebo 

5::'(39%) 
57(42%) 
19(14%) 

5( 4%) 
.1( 1%) 

134 

Greater percentages of fluvoxamine patients have greater 
(positive) changes from baseline than do placebo patients. Also, 
there is a tendency for more placebo patients to worsen during 
the trial. 

-
Conclusions 

1) Fluvoxamine's efficacy for OCD has been demonstrated in two 
independent adequate trials. 

2) Various ways of examining the clinical data reveal consistent 
results. 

3) Ultimately, approximately 20% more patients improve from 
baseline while on fluvoxamine as compared to placebo. 

4) There does not appear to be any baseline factor which can 
reliably predict differential benefit among OCD patients. 

4 
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;/ r1 

~~~ 11/u~ 
\, . 

David Hoberman, Ph.D. 
Hathematical Statistician 

Concur: Dr. Nevius ~tfh_ //--f~iJ 
Dr. Dubey bl--rJ_.--CJ-1) 

c.c: 
Orig NDA # 20-243 
HFD-120 
HFD-120/Dr. Leber 
HFD-120/Dr. Dubitsky 
HFD-120/Dr. Laughren 
HFD-244/Dr. Lisook 
HFD-713;'Group 2 file 
HFD-713/Dr. Hoberman 
l-iFD-713/Dr. Dubey [file 1. 3. 2 NDA] 
chron 

This review consists of 5 pages of text and 12 figures. 
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CGI-Severily 0f Illness Item al Week 10 
by CGI-Severity of Illness lt~rn at Baseline 

for Week 10 Completers 
Studies H.114.5529 on<.J H.114.5534 Cumbined 

71 

6J 

si 
l 

' .. 
0 -
-"' 
"' "' ::: 3 

2 ~ 

' j 

ot 
0 2 

e 

/ 
.:; 

/ 
I>' 

e 

+ $ -·-

3 4 

Baseline 

+ + + nuvoxatnino;! 
o c o Pk1.:~bo 

/ 
G 

// 
ft 

/ 
ll) + 

e e 

•• + + 

+ 

6 7 

OCD fluvoxamine Page 462 of 708



Frequency ( !- JCS Total Scores 
at Week 10 for 1 0 Week Completers 
Studies H .114.5529 and H .114.5534 
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Frequency 1 ~ JIH_OC Scores 
at Week 1 0 for 1 0 Week Completers 
Studies H.114.5529 and H .114.5534 
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Frequency of CG ,l Jrity of Illness Scores 
at Week 10 for 10 Week Completers 
Studies H.114.5529 and H.114.5534 
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Statistical Review and Evaluation 
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-~~.·. 
, .. NDA: 2o-243 Date: 
OCT 1-5 199~l 

Appli-:ant: Solvay Pharmaceuticals 
Marietta, Georgia 30062 

Name of Drug: Luvox (Fluvoxamine Maleate) tablets 

Documents Reviewed: Original NDA volume 1 of 1 dated 12/27/91, 
'Oncogenicity of Fluvoxamine Maleate given by dietary 
administration t:o the wister rat for two and a half years' by 
R.L.F. Dawes (undated), and 'The effects of the dietary 
administration of Fluvoxamine Maleate (DU 23000) to male and female 
syrian hamsters during their life-span' by Richard Adams Ph.D., 
Study director for Bio-research consultants, Inc. (undated). 
Data on floppy diskette supplied by the sponsor. 

I. Background: In this NDA submission two animal carcinogenicity 
studies, one in rats and one in hamsters, were included. These two 
studies were intended to assess the carcinogenicity potential of 
Luvox (Fluvoxamine Maleate) tablets in rats and hamsters when 
administered orally through dietary mixture using some selected 
dose levels and time periods. Dr. Berry Rosloff, HFD-120, who is 
the reviewiug pharmacologist of this NDA requested the Division of 
Biometrics to perform the statistical review and evaluation of 
these studies. The results of this review have been discussed with 
Dr. Rosloff. 

II. The rat study 

Ila. Design: Two separate ~xperiments, one in male and one in temale 
rats, were conducted. In each of these experiments there were three 
treated groups known as low, medium, and high, and a control group. 
For each sex one hundred and sixty SPF Wister rats were randomly 
divided into equal groups of forty animals to form the treatment 
groups. The dose levels for treated groups were 10, 40, and 160' 
mgjkgjday for low, medium, and high dose group, respectively. The 
control groups received normal diet. The study lasted for 122" 
weeks for males and 128" weeks for females. 

The high dose level was 160 mgjkgjday at the start of the test, 
but was increased to 200 mgjkgjday after 39 weeks, and to 240 
mg/'~1/day after 53 weeks. 
•• 'ft1e study was initially designed to run for 104 weeks, but due to 
high survival rates, it. was prolonged until a 40% survival was 
reached. 
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The animals were observed daily for signs of ill-health or 
toxicity. The results being recorded weekly. The time of onset, 
dimension and location of palpable tumors were recorded monthly 
starting after 24 weeks of dosing. l\ complete histopathological 
bXamination was conducted on all animals died during the study, 
killed moribund, or sacrificed at the end of the study. 

lib. Snonsor's a<lalv,'iL:s 

Survival data analysi~: Stern and leaf diagram (Tukey ,J. w., Exploratory 
data analysis, Addison-Wesley, Reading, Mass~chusetts, 1977) giving 
times in weeks to deaths durir.g the study were presented for all 
treatment groups in male mice. Box and whisker chart (Tukey J.W., 
1977) showing distributions of weeks of deaths during the study 
were plotted for all treated groups separately fo! each sex. It was 
concluded that there was no statistically significant difference in 
the mortality among treament groups. 

Tumor data analyses: It was conclurl.ed that. neoplastic lesions with 
greater than 5% incidence rate per g:oup did not show any treatment 
or dose dependent relationship. No statistical analyses were 
performed on the tumor data. 

He. Reviewer's analvses 

The reviewer independently performed analyses on the survival and 
tumor data. The survival data were analyzed using the method 
described in the papers of Cox (Regression models and life tables, 
Journal of the Royal Statistical SocietyL B, 34, 187-220, 1972), 
and of Gehan (A generalized Wilcoxon test for comparing arbitrarily 
singly censored samples, Biometrika, 52, 203-223, 1965). The tumor 
data were analyzed using the methods described in the paper of Pete 
(Guideli11es for sample sensitive significance test for carcinogenic 
effects in long-term animal experiments, Long term and short term 
screening assays for carcinogens: A critical appraisal, 
International agency for research against cancer monographs, Annex 
to supplement, World Health Organization, Geneva, 311-426, 19~0), 
and the method of exact permutation trend test developed by the 
Div~sion of Biometrics. The data used in the reviewer's analysis 
were provided by the sponsor on a floppy diskette. 

Survival data analyses: The intercurrent mortality data of the rat 
study are given in Table 1. The plots of Kaplan-Meier estimates of 
the survival distributions of the treatment groups for male and 
female rats are given in Figures 1a and lb, respectively. The 
homogeneity of survival distributions of all four groups (Control, 
Low, Medium, and High) was tested separately for male and female 
rats using the Cox test and the Generalized Wilcoxon test. 

The tests did not show a1,y statistically significant positive 
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linear trend or increment in mortality in the treatment groups when 
compared with the control. The p-va lues of the trend and the 
pairwise tests are given in Tables 2a and 2b. 

Tumor data anal\'scs: The reviewer performed the trend test on data 
of all tumor types and the pain.Jise comparisons of the treated 
groups with the control for some selected tumor types. Since the 
sponsor classified the tumor types as 'cause of death' or 'not a 
cause ot death', following Peto et 31. (1980), the reviewer applied 
the 'death r~te method' and the 'prevalence method', respectively 
for testing positive linear trend in these two categories of tumor 
types. For tumor types occurring in both categories (i.e. same 
tumor found as cause of death ~ur soma animals and not cause of 
death for some other animals) a combined test was performed. The 
exact permutation trend test was used to calculate the p-values of 
all trelld test.s, except for tumors which were found in both 
categories, in which cases the continuity corrected normal test was 
used. The scores used were o, 10, 40, and 200 for control, low, 
medium, and high dose groups, respectively. The score 200 for the 
high dose group is the average of 160, 200, and 240. The time 
intervals used were 0-52, 53-78, 79-100, 101-114, 115-122 weeks, 
and terminal sacrifice. 

The incidence r~tes of tumor types with p-values less than .05 are 
listed below. 

Tumor rate P-v_alue 
Sex Organ[Tumor ~ 1 !:1 !:! Trend Pairwise 

40 40 40 40 
Male PancreasjAd8nocarcir1oma 0 0 0 3 .0109 .0656 ( C, H) 

Female Tl.yroid/ Adenomc. 2 4 3 7 .0466 .1041 (C,II) 
Parafollicular cell 

Multiple testing adjustment: The rule 1xoposed by Haseman was used to 
adjust the effect of multiple testings. Haseman's rule states that 
in order to keep the false-positive rate at the nominal level of 
approximately five percent, tumor types with a spontaneous tumor 
rate of no more than one percent should be tested at .05 level, 
otherwise the level should be set at .01 (Haseman, (1983), A re
examination of false--positive rates for carcinogenesis studies, 
Fundamental and Applied Toxicology, 3: 334-339). 

On the basis of Haseman's rule the positive linear trend in 
adenocarcinoma in pancreas is considered to be statistically 
significant. The incidence rates and P-values of tumor types tested 
for positive linear trends and pairwise comparisons are given in 
Table 3. 
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Ill. The Hamster study 

IJ:Ia. Design: Two separate experiments, one in male and one in female 
Hamsters, were conducted. In eacl1 of these experiments there were 
three treated groups knohn as low, medium, and high, and a control 
group. For each sex two hundred and eighty five Syrian golden 
hamster were randomly divided into tour treatment groups. In both 
sexes the three treated groups had (,0 animals each while the 
control group had 105 animals. The dose levels for treated groups 
were 9, 36, and 144" mg/S:gjd,\y tor low, medium, and high dose 
groups, respectively. The control 9roups received normal diet. The 
study lasted for 111 weeks for males, a~d H3 weeks for females. In 
both sexes an inter~m sacrifice of 15 animals from control and 10 
animals from each treated group was pe~formed bc~ween week 51-54. 

The animals were checked twice daily tor any abnormal physical or 
behavioral changes. A physical examination for palpable masses and 
other general conditions v.·ere conducted every \-leek. A complete 
histopathological examination was conducted on all animals died 
during the study, killed moribund, sacritice6 intermily or at the 
end of the study. 

lib. Snonsor's analyses 

Survival data analysis: Cumulat:ive percentage mortality 
cumulative percentage survival plo.._s of both male 
hamsters w~re presented. It was concluded that there was 
effect ot fluvoxamine treatment on mortality rates. 
statistical analyses were presented. 

tables and 
and female 
no adverse 

No other 

Tumor data analyses: Tumor 
described in the paper of 

data were 
Peto et al. 

analyzed 
( 19SU). 

using the methods 

The tests did not show any statisticaj ly sign~ficant positive 
linear trend tor tumor types tested in either sex. 

lie. Rc\ iewa\ ~lnalyses 

The reviewer independently performed analyses on the survival and 
tumor data. In the survival data analysi~ the methods described in 
the papers of Cox (1972), and of Gehan (1965) were used. The tumor 
data analyses were done using the method described in the paper of 
Peto et al. (1980), and the method of exact permutation trend test, 
developed by the Division of Biometrics. The data used in the 

The high dose level was 144 mgjkgjday at the start.of the study, 
but was increased to 1.80 mgjkgjday on day 98, and to 240 mgjkgjday 
on day 133. 
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reviewer's analysis were provided by the sponsor on a floppy 
diskette. 

Survival oat:! ctnalyses: The intercurrent mortal it.y data of the hamster 
study are given in Table 4. The plots of Kaplan-Meier estimates of 
the survival distributions of the treatment groups for male and 
female hamsters are given in Figures 2a and 2b, respectively. The 
homogeneity of survival distributions of all four groups (Control, 
Low, Medium, and liigh ) was tested separately for male and female 
hamsters using the cox test and the generalized Wilcoxon test. 

The tests did not show any statistically significant positive 
linear trend or increment in mortality in the treatment groups when 
compared with the control. The p-values for the positive linear 
trend tests and the pairwise tests are given in Tables Sa and 5b. 

Tumor data analyses: The reviewer performed the trend test on data 
of all t.umor types and the pairwise comparisons ot the treated 
groups with the control for some selected tumor types. Since the 
sponsor classified the tumor types as 'cause of death' or 'not a 
cause of death', following Pete et al. (1980), the reviewer applied 
the 'death rate method' and the 'prevalence method', respectively 
for testing positive linear trend in these two categories of tumor 
types. For tumor types occurring in both categories (i.e. same 
tumor found as cause of death for ~0me animals and not cause of 
death for some other animals) a combined test was performed. The 
exact permutation trend test was used to calculate the p-values of 
all trend tests, except for tumors which were found in both 
cate9ories, in \'.tich cases the continuity corrected normal test was 
used. The scores used were o, 9, 3G, and 188 for control, lew, 
medium, and high dose groups, respectively. The score 188 for the 
high dose group is the average of 144, 180, and 240. The time 
intervals used were 0-52, 51-54 (interim sacrifice), 53-78, 79-100, 
101-111 weeks, and terminal sacrifice for males, and 0-52, 51-54 
(interim sacrifice), 53-72, 73-83 weeks, and terminal sacrifice for 
females. 
The incidence rates 0f tumor types with p-values less tha11 .OS are 
listed below. 

Sex Organ/Tumor 

Female Spleen/Hemangioma 

Tumor 
c 1 

105 60 
0 0 

rate 
M li 

60 60 
1 2 

P-yalue_ 
Trend Pairwise 

.0365 .1354 

Multiple testing adjust men~: On the basis of Haseman's rule the positive 
linear trend in spleen hemangioma is considered to be statistically 
significant. The incidence rates and P-values of tumor types tested 
for positive linear trends and rairwise comparisons are given in 
Table 6. 
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IV. Evaluation of validity of the desi~n 

'rhe reviewer's analyses showed that except for pancreas 
adenocarcinoma in male rats and spleen hemangioma in female 
hamsters none of the tes~ed tumor types either in tho rat or in the 
hamster study showed statistically significant positive linear 
trend. l!owever, before drawing the conclu~ion that the drug is not 
carcinogenic in rats or hamsters, it is important to louk into the 
following two issues as having been pointed out in the paper by 
Haseman (Statistical issues in the design, analysis and 
interpretation of animal carcinogenicity studies, En'{ironmental 
Health Perspectives, Vol. 53, pp 385-~92, 1934). 

(i) Were enough animals exposed, tor a sustained amount of time, 
to the risk of late developing tumor? 

(ii) Were dose levels high enough to pose a reasonable tumor 
challenge to the animals? 

There is no consensus among experts regarding the number of animals 
and length ot time at risk, although most carcinogenicity stud1e~ 
are designed to run for two years wit~ fifty animals per treatment 
group. 

The following are some rules of thumb regarding these two issues as 
suggested by experts in this field: 

Haseman (Issues in carcinogenicity testing: Dose selection, 
Fundamental and _Applied Toxicology, Vol. 5, pp 66-78, 1985) has 
done an investigation on the first issue. lie gztthered data trom 21 
studies using Fischer 344 rats ztnd B6CJF1 mice conducted at the 
National Toxicology Pro(jraiii (NTP). It was toun( that, on an 
average, approximately 50% of the animals in the high dose group 
survived the two-year study period. Also, 1n a personal 
communication with Dr. Karl Lin ot Statistical Application and 
Research Branch, Division of Biometrics, llaseman suggested that, as 
a rule of thumb, a 50% survival ot 50 initial animals in the high 
dose group, betwe~n weeks 30-90, would be consider as a sufficient 
number and adequate exposure. 

In addit.ion Chu, Cueto and Ward (Factors in the evaluation of 200 
national cancer institute carcinogen bioassay, ~ournal of 
To>:icoloqy and environmental H~alth. Vol. 8, pp 251-280, 1981), 
suggested that " To be considered adequate, an experiment that has 
not shown a chemical to be carcinogenic should have groups of 
animals with greater than 50% survival at one-year.'' 

It appears, 
survival at 
det~rmining 

from these three sources, that the proportions of 
52 weeks, 80-90 weeks, and two years are of interest in 
the adequacy of exposure and number of animals at risk. 

Regarding the question of adequate dose levels, it is generally 
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accepted that the high dose should be close to the MTD (maximum 
tolerated dose). In the paper of Chu, Cueto and Ward (1981), the 
following criteria are mentioned tor dose adequacy. 

i) ''A dose is considered adequate it there is a detectable loss 
in weight gain of up to 10% in a dosed group relative to the 
controls." 

ii) "The administered dose .is also considered an MTD if dosed 
aniwals exhibit clinical signs or severe histopathologic 
t.oxic effects 2ttributed Lo the chemical." 

iii) ''In addition, doses are considered adequate if the dosed 
animals show a sliqht increased mortality compared to the 
controls." 

We will now investigate the validity of the experi~ental designs of 
the Luvox rat and hamster carcinogenicity studies, in the light of 
the above guideline~. 

The following are summary survival data of rats in the high dose 
group .. 

End or ':>L weeks 
Male 100% 
FeiPale iOO% 

End of 85 weeks 
97.5% 
92.5% 

Based on the survival criteria mentioned above, it can be concluded 
that enouqh rats in both sexes were expused to the drug for a 
sufficient amount of time. 

The following are summary data of body weight gains of the rat 
study. 

Me3n bod~ 
Bee; inning 

Group of studv 

Male Control 98.00 
LO\v 98.00 
Medium 97.00 
High 97.00 

Female Control 88.00 
Lm.r 86.00 
Medium 87.00 
High 8-::-.00 

weight(gms) 
End 
of stud~ 

391.00 
383.00 
407.00 
360.00 
274.00 
266.00 
257.00 
241.00 

\'Ieight 
gain 

:::93.00 
285.00 
310.00 
263.00 
186.00 
180.00 
170.00 
154.00 

Percentage of 
Control 

97.27 
105.80 
89.76 

96.77 
91.39 
82.79 

Therefore, relative to the control, male and female rats in the 
high dose group had decrements of body weight gain equal to 10.24% 
and 17.21%, respectively. 

The mortality rates at tne ena ot the experiment are as follows: 
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Male 
Female 

Control 
52.50% 
55.00% 

Low 
55.00% 
40.00% 

Medium 
60.00% 
60.00% 

High 
3"/.50% 
47.50% 

8 

In both sexes the morality rates ot the high dose group are lower 
than those of the control. 

Thus, from the weight gain criterion it can be concluded that the 
used high dose was somewhat over MTD. However, to draw any final 
conclusion in this regard all clinical signs and histopathological 
effects must be taken into consideration. 

Hamster study 

The following are summary survival rates" data of rats in the high 
dose group. 

Male 
Fem<>le 

End of 52 weeks 
98% 
96% 

End of 33 weeks 
96% 
3~% 

Based on the survival criterion l!aseman proposed, it is concluded 
that not enough female hamsters were exposed to the drug for a 
sufficient amount of tine. 

The folluwing aLe summary data of body weight ga~ns in the hamster 
stuuy. 

Group 

Hale Control 
Low 
Medium 
High 

FemalE< Contr·ol 
Low 
Medium 
High 

Mean_ body __ ',Yeight Cgmsl 
Eeginn.+ng End 
of stuJ.y gE study 

93.10 1:::4.90 
93.10 126.30 
94.2Ll 130.00 
CJ3.50 127.40 
87.4() 143.50 
87.90 144.20 
88.40 14 5. 60 
87.70 14 6. 4 0 

\'Ieight 
gain 

31. 80 
J3.20 
35.80 
33.90 
56. 10 
56.30 
57.20 
58.70 

Percentage of 
Control 

104.40 
112.57 
106.60 

100.34 
101.96 
104.63 

Therefore, relative to th8 animals in the control group the ~nimals 
in high dose groU!) in both sexes had increments in body weight gain 
of 6.6% and 4.63% in male and female, respectively. 

The mortality r~tes· at the end of the experiment are as follows: 

Male 
Female 

Contro_l 
70% 
68% 

LoH 
76% 
62% 

Medium 
56% 
58% 

High 
66% 
66% 

These rates were calculated excluding the animals killed in tl!e 
interim sacrifice during weeks 51-54. 
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In both sexes the morality rates in the high dose group at the end 
of the experiment are lower when compared with the controls. 

Thus, from the body weight gain and the mortality criteria it can 
be concluded that the used high dose in both sexes is below the 
WI'D. However, to draw any final conclusion in this regard all 
clinical signs and histopathological toxic effects must b~ taken 
intc consideration. 
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V. Summar)· 

Th~o: rat StlillJ: No statistically significant po'.~ tive lin~'ar trend or 
di-ferences in mortality among the treatment groups wete detected . 
. "t..~.,ocarcinoma in pancreas in male rats showed a statistically 
signitj~ant (at .05 level) positive linear trend. 

Based on the survival data it can be concluded that enough rats i:1 
both sexes were exposed to the drug tor a sufficient amount-. of 
time. From the weight gain criterion it can be concluded that the 
used higt1 dose was some~hat over MTD. l!owever, to draw any final 
conclusion in this regard all clinical signs and histopatholugical 
effects must be taken into consideration. 

The hamster stud_y: The tests did 
significant positive linear trend or 
the treac:.ment groups. 

not show any statistically 
dit:t.erences in mortality i\mong 

Spleen hamangioma in temalu h~msters slJowed a statistically 
significant (at .05 level) positive linear trend. 

Based on the survival data, it is concluded that not enough tamale 
hamsters were exposed to the drug tor a sulticient amount of time. 
From the body weight gain and the mortality criteri.a it can be 
concluded that the used higtl dose in both sexes is below MTD. 
Howeve~:, to draw any tina! conclusion in this reg<trd all clinic<.Jl 
signs and histopathological toxic t.>ttects must be taken into 
consideration. 

Concur:Karl !\. Lin, Ph.D., 
Gt·oup Leader 

cc: Origin1l NDA 20-243 
IIFD-120/Dr. Leber 
HFD-120/Dr. Rosloff 
HFD-120/Dr. David 
H FD- 710/ Chron 
HFD-715/Dr. K. Lin 
!!FD-715/Dr. Rahman 
HFD-71'>/SARB Chron 

,1'' ~ ,i.·(~~·--·--J ,..,.;v~ol,. ~ 
Nohammad A. Rahman, Ph.D., 
Mathematical Statistician 

HFD-715/DRU 2.1.1 NDA 20-184 Luvox Rat and Hamster 
car~i11ogenl~ity studies. 

I!FD-502/Assist~nt Director (Pharmacology) 
!lFD-7l '> J D i sk.et tt; H.i.lllr.tdn- 2/ LUVOX. CAl;. 
I!FD-400/Dr. Contt·era 
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Table 1 

Intercurrent mortality rates in rat study 

Sex 

MALE 

FEMALE 

Time (wks) Control 

o - 5: o; 40 
( 0.00) 

53- 78 4/ 40 
(10.00) 

79-100 5/ Jb 
( 2 • . 50 J 

101-114 6/ Jl 
(37.~0) 

115-12: 6/ :s 
(52.501 

TERM. SACR 19/ 40 
(41.50) 

0 - 52 0/ 40 
( 0.00) 

5J- 78 1/ 40 
( 2. 50) 

79-100 6/ J9 
(17.50) 

101-114 !1/ )J 

(45.00) 

115-12: 4/ 2~ 
(55.00) 

Tl:HM. SACH 18/ 40 
(45.00) 

Low 

a; 4 a 
( 0.00) 

4/ 40 
(10.00) 

6/ 36 
(25. 00) 

8 I JO 
(45.00) 

4/ 22 
(55.00) 

18 I 4 o 
(45.00) 

Of 40 
( 0. 00 J 

1/ 40 
( 2. 50 J 

4/ )9 
(12.50) 

9 I J 5 
(35.00) 

2/ 26 
(40.00) 

241 40 
(60.00) 

Medium 
---.---

0/ 40 
( Q.OO) 

1/ 40 
( 2.50) 

9/ 39 
(25.00) 

8/ 30 
(45.00) 

6/ 22 
(60.00) 

16/ 40 
(40.00) 

0/ 40 
( 0.00) 

J/ 40 
( 7. 50) 

6/ 37 
(22.50) 

7 I J1 
{4W.UO) 

8/ 24 
(60.00) 

16/ 40 
(40.00) 

High 

0/ oj 0 
( 0. 00) 

1/ 40 
( ~.50) 

0/ J9 
( 2. 50) 

6/ J9 
(l7.5C) 

8/ 33 
(J7.50) 

25/ 40 
(62.50) 

0/ 40 
( C.OO) 

2/ 40 
( 5.00) 

4/ J8 
(15.00) 

11/ J~ 
(42.5U) 

2/ 23 
(47.50) 

21/ 40 
(52.50) 

Note: Except the TERM. SACR. row, an entry ot this table 
•number o! animals dying or sacrificed in the time 
intervaljnumber of animal~ entering the time i11terva1. 
An entry in pare!lthesis • cumulative mortality rate;i.e. 
cumulative percent of animals dying up to the end 
ot the time interval. An entr) in the TERM. SACR. row • 
number of animals surviving to terminal sacrifice I 
initial number of animals. ~n entry in parenthe~is in this row 
• percent of animals (ot ~he initial number) surviving to 
Lerminal sacri!ice. 

11 
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Table 2a 

P-values of tests for homogeneity and positive linear 
trend in mortality in rat study 

T.£st of homogeneity 
Sex Test 

{One 
Male Cox 

Female 

Wilcoxon 

C. ox 
Wilcoxon 

P-value 
tail Chi-sqr.: 

.1316 

.0733 

. 4 612 

.6318 

TEst of Positive l1near trend 
Sex Test P-value 

Male 

Femal~ 

(One tail Normal) 
.9853 Cox 

Wilcoxon 

Cox 
Hilcoxon 

.9938 

.5999 

.5930 

12 
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Table 2b 

P-values of pairwise tests for tne 
between treatment groups 

differences in mo=taJity 
in rat study 

Male ra!.s 

ji!&IIWIS( CDocP.UiW..S (1 D.f. Cll. -t~J.U, WI TIC CONI CUll) CSIW!oi: t:~u •. •t 

UACT QIIE 2x<! Pil· O:IIHTIC».. Cell'S T($T CilWCU.LJUD IJW AULfSIS ...... TAIL TUT SQJ.UE .J:: l ~r;. Uf (Xl CNI•$Q lU.CI IWV(IU CC.S~h'Alll/l l.U.Cl IIM:ISI COkS(IYATJWf. 
II! hi t.t.-.... Clll$0 .0000 '"" .0132 .0132 ··"" .. ,... 

.. 01 .5000 \.0000 .900> ·"""" ·""" . """ 
• vs. 2 CIIIS4 .20]2: "'" • 13ST ·'"'9 .1281 .1ZI7 

0101 .J26l .6522 • 7132 .7t)4 .1,96 .7191 

• vs. l Clll$0 1.2626 '" 2.2214 2.2156 3.602' 1.5910 
.. 01 .130S .Ut2: .1)61 .1306 .osn .OSIT 

1 vs. 2 till so -~12 ""' .0000 .0000 .0061 .0061 
0101 .4106 .&211 ·"""' .m> .9l42 .9l4l 

1 vs. l CIIJSO 1.1102 "' ! .4498 ~.4lZS 5.5!168 !.52U 
.. 01 .0891 .17!5 ,.,, .06.!9 .Ot84• .otar 

2 vs. l Clo1SQ l.2'0l0 "" .. ,... 4.6856 .,.,5054 •• ,716 
.. 01 .CXl6s• .ens .11300" .OJ04• .DIGr .Ot tg. 

Female rats 

PAI«wiSI: O....AIIKIIS {1 D.J. CIII·SDJo\A:U, Will CONI CC.I) O$UJI;: I:LU.JIT 

I.UCT Ql£ 2X2 ()IJ· CIJilCT lOIII -:1'\ ·~ nn UWUALilft> 1:/W AkAlYSU .. ,... TAIL TUJ SQJ.&If CSiil' Of 212: OO·SQ EXACT ll.n'tMSl; CQijS£hAIIY( l.U.CJ IW'JUSf CC.Sf.l\1411 VI 
t1 IIi Dh .... CII:S.Q 1.2'511 ... .9<\11~ .%5~ ·"""" .ai~ ..... .1314 .26JO .l~~' . J~~3 .,.,.., .3464 ..... > C'fll!tc .4J:',ll >C$ .0090 'L'l\)'9~ .Oill .01ll 

.. 00 .4106 .I;' I\ .~Z11 . 9~" .9065 .1065 

• vs. l CIISQ .2'!'01 ... .1&60 '\!.~? .l4S2 .l4l1 
0100 .ll~ .6S46 .~: ....... .6l19 .we 

In. 2 till .. z.uoo ..,. 1.9671 \.'.\X:-<. t.n" 1.1234 
0101 .coas .1175 .1600 .101~ .1111 .1103 

In. l (I ISO .l'O)l ..,. .1191 .II!\~· .1397 • U\\6 
0100 .ll6l .6>22 • 'lt>1 . 730l .1'1106 .11111 

zn. l ..... - .1045 IILG ·""" .>402 .4n3 ·'"' .... .tMt ·"'" ,,..,. .4SYO ..... .... , 

• 

13 
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Table 3 

1umor rates and P-values of the tested tumor types for positive 
linear trend test and pairwise comparisons in rat study 

Organ/tumor 

Male 
Adrenal/Pheochromocytoma 
Pancreas/Adenocarcinoma 
Skin/Lipoma 
Skin/Lymphosarcoma 
SpleenjSplenoma 
TestisjLeydig cell tumor 
Thyroid/Adenocarcinoma 
'l'hyroid/ Adenoma 
Thyroid/Adenoma 

parafollicular cell 
Urinary bladder/Papilloma 

Female 
Adrenal/Adenoma 
Adrenal/Phe0~hromocytoma 
Liver;carcinoma 
Lung/Carcinoma 
Pituitary/Adenoma 
£:kin/Lipoma 
Thyroid/Adenoma 

parafollicular cell 

TP11'.or rates 
c L M H 

40 40 40 40 
3 1 2 3 
0 0 0 3 
0 1 2 2 
0 0 0 2 
0 0 1 1 
0 3 3 0 
0 0 0 2 
0 1 1 1 
3 4 6 7 

0 0 4 1 

0 0 
0 0 
0 0 
0 0 

14 17 
0 0 
2 4 

1 ,_ 

0 2 
1 1 
1 1 

12 20 
1 2 
3 7 

P-value 
Trend Pairwise 

.2754 

.0109'" 

.2069 

.0801 

.2331 

.9201 

.1014 

.2392 

.2904 

.2496 

.1772 

.0769 

.2039 

.2039 

.0704 

.0639 

.0466 

• 0656 (C, H) 

.1008 (C,M) 

.2781 (C,H) 

.0904 (C,M) 

.11 '36 

.2834 

.1041 

(C,H) 
(C, H) 
(C, H) 
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Table 4 

Intercurrent mortality rates in hamster study 

Sex Time(wks) ContrC'l Low .Medlurn High 

HALE 

FEMALE 

0 - 52 3/105 
( 2. 86) 

'1-54 (I.S.) 15/102 
(17.14) 

53 - 78 

79 - 100 

101 - lll 

'I'en~~: .. Sac .. 

0 - 52 

8/ 87 
(24. 76) 

19/ 79 
( 42.86) 

3 3/ bO 
(74.29) 

27/105 
(25. 71) 

2jl05 
( ~.90) 

51-54 (l.S.) 15/103 
(l6.19) 

53 - 72 

73 - 83 

Term. sac. 

14/ 88 
(2.9.52) 

4 Sf 74 
(72.38) 

29/105 
(27.62) 

1/ tiO 
( l. 67) 

10/ 59 
(18.33) 

5/ 4 9 
(26.67) 

10/ 4 4 
(43.33) 

22/ 34 
(80.00) 

12/ 60 
(20. 00) 

2/ 60 
( 3.13) 

10/ 58 
(20.00) 

8/ 4 8 
(33.33) 

21/ 4 0 
(68. 33) 

19/ 60 
(31.67) 

Of 60 
( 0.00) 

10/ 60 
(16.67) 

)/ 50 
(21. 67) 

B/ 47 
(35.00) 

17/ 39 
(63.33) 

22/ 60 
(36.67) 

Of 60 
( 0.00) 

10/ 60 
(16.67) 

5/ 50 
(25.00) 

24/ 45 
(65.00) 

21/ (,() 
(35.00) 

l/ 60 
( 1.67) 

10/ 59 
(18.33) 

0/ 49 
(18.33) 

12/ 49 
(38.33) 

20/ 37 
(71.67) 

17/ 60 
(28.33) 

2/ 60 
( 3.33) 

lC / 58 
(20. 00) 

11/ 48 
(38.33) 

20/ 37 
(71.67) 

17/ 60 
(28.33) 

Note: Except the TERM. SACR. row, an entry ot this table 
•number at animals dying or sJcrificed in the time 
inte~valjn~mbtr ot animals ente~ing the time interval. 
An entry in parenthesis "" cumulative mortality rate;i.e. 
cum~lative percent ot Ynimals dying up to the ~nd 
ot the ti1.1e interval. An entry in the TERM. SACR. row • 
number of animals surviving to ter~inal sacrifice 1 
initial number of animals. An entry in parenthesis in this row 
• pe~cent or animals (of the initial number) surviving to 
terminal sacrifice. 

J.s. • b>tcrim S.cril\<e 

15 
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Table Sa 

P-values of tests for homogeneity and positive linear 
trend in mortality in hamster study 

Test ot homogeneity 
Sex Test P-value 

(One tail Chi-Sqr.) 
Male Cox .1325 

Hilcoxon .0900 

Female Cox .7254 
Hilcoxon .6620 

Test of Posltive linear trend 
Sex Test P-value 

Male 

Female 

(One tail Normal) 
.8028 Cox 

Hilcoxon 

Cox 
Hilcoxon 

.8586 

.3358 

.2:'25 

16 
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Table 5b 

P-values of pairwise tests for the differences in mortality 
between tre~tment groups in hamster study 

Male h=u:rs 

Pt.J ,0;011 SE CC»>PAII:lSOWS (1 D.f. Ch!·SQu,r.o;::s, l.o'IUI Wlo'T C00\10 OSioAN[: b: I tOl.IM,. 

EXACT 01.:[ 2);.:0 Cld. 0 HI(Cl l 0o11 COK"S TEST GEt.iHALIZED J:/IJ Alo'A.LTSIS 
Giia.JP TAIL TEST SCLIAH us;Jt,.::; , Of 2X? C~H·SQ EXACT UJIIERSE COIIISERVA11VE [UCt INVERSE CC»..SERVAliVE 

t. HI DEN 

c vs. CIIJS:.J .0659 POS .ouao .0080 .1218 .1216 
PWB ,4000 . 797'S ,9287 .9287 .7271 .n73 

C \'S. 2 CKISQ 2..2.:!>: 7 ""' 3.8SH 3.8337 ~.3204 S.30C6 
PR08 ,o6n . 1352 ,0497" .0502 .0211• .czn• 

0 \IS. ' CHI SO .2137 WEC .7176 .7173 1. 7203 1. 71~1 
PROB ,3213 .~39 .3969 .3970 .1897 . 1698 

1 \oS. ' CHlSO 2.7:73 wu . 3.7986 3.7829 3.7824 J.m3 
PIW8 .c.:.9t• . 0986 .0513 .0518 .0518 .0521 

1 \'S. ' [HJSQ .5519 ,. .7032 .7025 ,7864 .713!>8 
POD!I .2289 .0:.575 .4017 .4019 .3752 .3i"S4 

2 VS. 3 cH:sc . 5.!3S POS .96i1 .9586 1. 2026 1.1999 
PROS .2327 •• 651 .3269 .3275 .27:2.'8 .2;"33 

Female b.am.ster; 

f'Alil:loilSt C.~PA.RlSQI,'<" (l D.f. tHI·SQUAOI:ES, WITH COIOl COI<I'I.} OSNAME; b:tta.fhlll 

EXACT OJOE ~X2 CHI· OliHIJON COX'S TEST C.EiriERAlllED J:1IJ AJOAUSIS 

'C.II.OJP lAll TEST SOUARE USiNG Of 2X2 Oil· SQ EX.lCI l"'VE.RSE CO..:S[RIIATJIIE [XACT l"'VERSE CONSERVATIVE 

N IIi DEN 

0 VS. CHISQ .·~0)6 .,. .0921 .0920 .C470 .0470 

PROO .2619 .5242 .7616 .7616 .8284 .8284 

(I vs. 2 CHISQ 1.1002 .,. .7494 .7490 .9002 .0999 

PROO • 1471 .2942 .3B07 .3868 .3427 .3420 

0 vs. 3 CHISQ .0497 .,. .00&7 .0067 • 2000 _, ... 
PROI .4111 .8236 .9349 .0349 .6547 .6540 

1 vs. 2 CHI'\Q .0333 ... .1171 .1175 .3;;J46 .394/o 

PROI .4276 .8551 .7311 .7318 .5Z99 .5300 

, vs. 3 CHI -.o .olJS POS .1587 .1586 .3526 .l5ZS 

POOl .4275 • 8548 .6904 ...... .5527 .5527 

2 vs. 3 CHISQ .3003 POS .7519 .7513 1.51.V.5 1.5054 .. .,. .2.i~9 .san .:S.S59 .386~ .2.\97 .2.\94 
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Table 6 

Tumor rates and P-values of the tested tumor types for positive 
linear trend test and pairwise comparisons in hamster study 

Organ/tumor Tumor rat:es 
c L M H P-value 

Male 105 60 60 60 Trend Pairwise 
Adrenal/Lymphoma 0 0 1 1 .2393 
Bone Marrow/Lymphoma 2 2 1 2 • 374 7 
ColonjPolyp 4 ... 4 4 .4547 
EpididymusjLymphoma 0 0 1 1 .1378 
Esophagus/Lymphoma 1 1 0 1 .4556 
Forestomach/Lymphoma u 0 0 1 .2449 
Harderian Gland/Carcinoma 0 0 1 1 .1490 
Kidney/Lymphoma 1 2 0 1 .5221 
PancreasjAdenoma(Islet cell) 5 6 5 3 . 2821 
Pancreas/Lymphoma 1 0 1 1 .3339 
Spleen/Hemangioma 1 0 0 2 .1299 
ThymusjLympho~a 0 2 1 1 . 3133 

Female 
Adrenal/Adenoma 3 2 4 5 .0507 
Lung/Adenomatosis (focal) 1 2 1 3 .0990 .1589 (C, H) 
Skin/Lymphoma 0 0 2 1 .1519 
Spleen/Hemangioma 0 0 1 2 .0365. • 1354 (C, H) 
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Figure la 

Kaplan-Meier Estimates of the. su!:"vival distributions 
(Male rats) 
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Figure lb 

Kaplan-Meier Estimates of the survival distributions 
(Female rats) 
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Figure 2a 

Kaplan-Meier Estimates of the survival distributions 
(Male hamsters) 
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Figure 2b 

Kaplan-Meier Estimates of the survival distributions 
(Femal~ hamsters) 
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~tatistical Review and Evaluatior1 

(Addendum) 

NDA: 20-243 

fu;nlicant: Solvay Pharmaceuticals 
Mari~tta, Georgia 30062 

Date: 

Name ot Drug: Luvox (Fluvoxamine Maleate) tablets 

MAY 2 1994 

Documents Revieweq: Original NDA volume l of 1 dated 12/27/91, 
'Oncogenicity of Fluvoxamine Maleate given by dietary 
administr·iltior: to the wister rat for two und a half years' by 
R.L.F. Da1"es (undated), and 'The effects of the diet.-rv 
administration oi Fluvoxamine l'laleate (DU 2:1000) to male and femal~ 
syrian harnstcrc; during their life-soan' .by Richard [,dams Ph.D., 
Study director tor· Bio-research consul tanU;, Inc. (undated) . 
Data on floppy diskette supplied by the spar1sor. 

I. Background 

A report of statistical review and evaluat:ion on the hamster and 
the rat carcinogenicity studies of this NOA was issued by the 
Division ot Biometrics on October lS. 1993. In that review the rat 
tumor data Wt'r·e analyzed for· male ;md female separately. The 
analysis showed a statistically signiiic·ant positive linear trend 
in the incidence of pancreas adenocurcinorna in male rats. In a 
telephone conven. '::ion Dr. Glenna FiL:gerald (I!FD-120) requested 
this reviewer· to analyze the par:.cr·ects adenocarcrnoma data after 
combining th<c data from both male and female rats. This addendum 
contains the 1-eguesteJ. review. 

II. Analvsis ot pancreas adenocarcinoma data combrning tw9 sexes 

Combinino data: As d first st.ep data form male c.nd female 
experiments were put together to torn, one single experiments with 
so animals (40+40) in ~ach treatment group. This new data set was 
used in the tollowing analysis. 

Data t1nalyE" ~:: Th.:·~ re--,< .. ewer performed tl··.e positive linear trend 
test and · .i.r-wise comparison of the high do3e group with the 
control. . •.. ·;e the sponsor classified the tumor types as 'cause of 
death' or 'not a cause of death', following Peto et al. (1980), the 
reviewer applied the • death rate method' and the 'prevalence 
method', respe~tively for testing positive linear trend in these 
two categories of tumor types. For tumor types occurring in both 
categories (i.e. same tumor found as cause of death for some 
anim~ls and not cause of death for some other animals) a combined 
test was performed. The exact permutation t~end test was use~ to 
calculate the p-values of aLl trend tests, except for tumor·s which 
were found in both categories, in whic:h cases the cant inui ty 
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corrected normal test was used. The scores used were 0, 10, 40, and 
200 for cont-rol, low, medium, and high dose groups, respectively. 

·--.The score 200 for the high dose group is the average of 160, 200, 
and 240. Tl1e time intervals used were 0-52, 53-80, 31-104, 105-120, 
121-128 weeks, and terminal sacrifice. The pairwise comparison was 
performed using the age-adjusted Fisher Exact test. 

The incidence rates anJ the p-values are listed below. 

Organ/Tumor 

Pancreas/Adenocarcinoma 

Tumor l<}te. 
c 1 !::.1 li 

80 8C 80 80 

1 1 0 3 

P- v.'t_lue 
Tren~ 1'airwise 

.0197 .2060 (C,H) 

Multinle t '"':c;_\_i_nq adjustment: The rule pro!JOsed by Haseman was used 
to adjust the effecL of multiple testings. Haseman's :r:ule states 
tl1at in order to keep the false-positive rate at the nominal level 
of approximately five pen:ent, tumor types wit:h a spont3.neous tumor 
rate of no more than one percent should be tested at .05 level, 
otherwi:;.c: the> level should be set at . 01 (Haseman, (1983), A re
examination of false-positive rates tor carcinogenesis studies, 
Fundamental and ApPlied Toxicoloqv, 3: 334-339). 

On the b"'sis of Hase:nan' s rule the positive linear trencl. in 
pancre<:w adenocarcinor,la in tl 2 combined sex population is not 
considered to be statistically sigujficant. 

CC; 

Kal~l K. :!Jin, 
G1·oup Leader 

l 
/ 
l ------- \ 
~--
Ph.D. 

Original NDA 20-243 
HFD-120/Dr. Leber 
HFD-120/Dr. Rosloff 
HFD-120/Dr. Fitzgerald 
HFD-120/Dr. David 

·, . . . : ~ .. :::.: 
Mohammad A. Rahman, Ph: 0,7~·;..,~: •. , ;:-;, .• , ... · 

' 0- • ·, .. '- :~ 

~1athematic3.l Statistician· ' · .. · ...... -.. . 

,;· 

HFD- 710/Chron 
HFD-715/Dr. K. Lin 
HFD-7]5/Dr. Rahman 
HFD-715/SARB Chron 
HFD-715/DRU 2.1.1 NDA 20-184 Luvox Rat dl 

carcinogenicit 
HF'D-502/Assistant Director ( 
Hf'D-715/Di3kette Rahman-2/LUVC:~ ·CAR 
HFD-400/Dr. Contrera 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Ccntrola 

NDA#: 20-243 CHEM.REVIEW # 1 REVIEW DATE: 23-0EC-92 

SUBMISSION TYPE Q_OCUMENT DATE COER OAT~ ASSIGNED DATE 

ORIGINAL 24DEC-91 

NAME & ADDRESS OF APPLICANT: 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletary/USAN: 
Code Name/#: 
Chem.Type(Tiner Claa.: 

PHARMACOLCATEGORY/INDICA TION: 

DOSAGE FORM: 
STRENGTiiS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

30-DEC-91 OB.JUL-92 

r:-olvay Pharmaceuticals 
901 Sawyer Road 
Marietta, GA 30062 

"' LUVOX 
Fluvoxamine Maleate 
DU23000; MK264 

Obsessive & Compulsive Disorder 

Tablet 
2S mg: 50 mq; 100 mg & 150 mg 
oral route 
XXXXX Ax OTC 

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT: 

>m•lhoxy-4'-(lrftluoromothyl)•olorophonono ( f)·0.(2·omlnoolhyl)o•lm• mal .. lo (I :I) 

C,,.H,N,O.f, .C,H,O, Molecular Weigh!: 434.4; CAS II 611'18-82-9 

SUPPORTING DOCUMENTS: lND NDA 1~1-189; DMF 

RELATC::O DOCUMENTS: US Patent 4,085,225 (18-APR-713) 

CON~ULTS: 

REMARKS/COMMENTS: See the attached review of the OMF 
REVIEW NOTES. 

). See 

CONCLUSIONS & RECOMMENDATIONS: In its present form tho DMF does not support the NDA 
20-243. Recommend the NDA 20-243 NOT APPROVABLE due to the deficiencies in the CM&C part of 
the <..pplication. SEE THE REVIEW NOTES. 

cc: 
Orig. NDA 20-243 
HFD-120 
HFD-120/WJRzeszotarski/23-DEC-92 
HFD-120/PDavid 
HFD-120/SWBium 
HFD-1 02!CKumkun,ian[ # 1 only] 
RID lnit by:SWB 

-~ 

W. J<if~Ul'l Rzeszotarsk1, Ph.D.,Chem1st 
i / liluname: N02C243.000 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controls 

NOA#: 20-243 C!-iEM.REVIEW # 2 REVIEW DATE: 06-JAN-93 

SUBMISSION TYPE 

ORIGINAL 
AMENDMENT 24-NOV-92 

COER DATE ASSIGNED DATE 

27-NOV-92 01-DEC-92 

NAME & ADDRESS OF APPLICANT: Solvay Pharmaceuticals 
901 Sawyer Road 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletary/USAN: 
Code Namf'/#: 
Chem. Type/Ther .Ciaaa: 

Marietta, GA 30062 

"' LUVOX 
FILNoxamine Maleate 
DU23000; MK264 

'~AR 2 8 

PHARMACOLCATEGORY/INOICATION: Obsessive & Compulsive Disorder 

DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

Tablet 
25 mg; 50 mg; 100 rng & 150 mg 
oral rou1e 
XXXXX Rx OTC 

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT: 

S.malhory-4'-(trltluoromathyi)••Iorophenono (f)-0.(2·atnlnoathyl)oxlmo mDioalo ( 1 :1) 

C,,JI,N,O.f, .C,H,O, /llolaculor Wolghl: 434.4; CAS# 117111-112-1 

SUPPORTING DOCUMENTS: IND NDA 19-189; DMF 

RELATED DOCUMENTS: US Patent 4,085,225 (18-APR-78) 

CONSULTS: 

REMARKS/COMMENTS: The amendment provldea the reaponae to a review of DMF 
and the new drug substance part of the NDA aummarlzed by a llat of deficiencies faxed 

to applicant on 24-SEP-92. See REVIEW NOTES. 

CONCLUSIONS & RECOMMENDATIONS: In 1s present form the DMF does not support the NDA 
2()..243 and the aponaor will update the DMF. The additional infom1ation provided in the amendment is 
limited in scope and only partially acceptable. Recommend the NDA 20-243. as amended, NOT 
APPROVABLE due to the deficiencies in the CM&C part of the application. SEE THE REVIEW NOTES . 

. cc: 
Orig. NDA 20-243 
HFO- :20 
HFD-120M'JRzeszotarski/06-JAN·93 
HFD-120/PDavid 
HFD-120/SWBium 
HFD-1 02/CKumkumian[ # 1 only j 
RID lnit by:SWB 

' . 
,c._.--\.-l..--"____. r- ~ :> <----- -~ 

W. J,.SniJSz Rzeszotarski, Ph.D.,Chem1st 
1 

1 
filename: N020243.001 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
• wlew of Chemistry, Manufacturing, and Controls 

NDA #: 20-243.002 CHEM.REVIEW # 3 REVIEW DATE: 06-JAN-93 

SUBMISSION TYPE DOCUMENT DATE COER DATE ASSIGNED DATE 

ORIGINAL 
AMENDMENT 17-5EP-92 21-SEP-92 24-5EP-92 

NAME & ADDRESS OF APPLICANT: 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletary/USAN: 

Solvay Pharmaceuticals 
901 Sawyer Road 
Marietta, GA 30062 

"' LUVOX 
A;, 

Code Name/#: 
Fluvoxamine Maleate 
DU2300C; MK264 

1 1 //J{~ ") 
oiT L.. 0 {/' 

u 1'-·'C• · 
Chem.Type/Ther.Ciass: 

PHARMACOLCATtGORY/INDICA TION: 

DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

Obsessive & Compulsive Disorder 

Tahlet 
25 mg; 50 mg; 100 mg & 150 mg 
oral route 
XXXXX Rx OTC 

v .. 
'-'· 

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT: 

5-mothoxy-4 '-(trlfluoromothy/)vo/orophonono ( E}-0-(2-am/noethyl)oxlmo mol .. to (I: I) 

C,.H,.N,O,F, .C,H,O, Mo/ecu/or Wolght: 434.4; CAS 1161718-82-9 

SUPPORTING DOCUMENTS: IND NDA 19-189; OMF 

RELATED DOCUMENTS: US Patent 4,085,225 (18-APR-78) 

CONSULTS: 

REMARKS/COMMENTS: Tt1e amendment provides the results of Tier 0 tests which were based on the 
Environ•nental Assesment Test Matrix. Solubility in water, vapor ;Jressure. dissociation constant and 
octanoo/wate• partition coefficient have been determined. The resuhs indicate localization of fluvoxamine 
maleate in the aquatic compartment. 

CONCLUSIONS & RECOMMENDATIONS: Information generate::: for presentation at a meeting with Dr 
Phillip Vincent. N.A.L 
cc: 
Orig. NDA 20-243 
HFD-120 

· HFD-120/WJRzeszotarski/06-JAN-93 
HF:J-120/PDavid 
HFD-120/SWBiurr. 
HFD-1 02/CKumkumian( # 1 only] 
RID lnit by:SWB 

i~-~,f; fctl I 
/,0/3 }~I 

w;anfsz Rzeszotarski, Ph.D.,Chemist 
/ / flle;;.Jme: N020243.002 

I I 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controls 

NOA #: 20-243.002 CHEM.REVIEW # 4 REVIEW DATE: 18-0EC-92 

SUBMISSION TYPE 

OR:31NAL 
AMENDMENT 

DOCUMENT DATE 

03-DEC-92 

COER DATF. ASSIGNED DATE 

04-DEC-92 05-DEC-92 

NAME & ADDRESS OF APPUCANT: Solvay Pnarmaceut.cals 
901 Sawyer Road 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletar)'/USAN: 
Code Name/#: 
Chem. Type/Ther.Ciass: 

Marie!!a, GA 30062 

"' LUVOX 
Fluvoxamine Maleate 
DU2::1000; MK264 

PHARMACOL.CA TEI30RYIINDICA TION: Obsessive & Compulsive Disorder 

DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

Tablet 
25 mg: so mg; 100 mg & 150 mg 
oral route 
XXXXX Ax OTC 

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT: 

5-melhoxy-4'-(trltluoromelhyl)valerophenone (f}-0-(2-amln<>elhyl)ollme maleate (1 :1) 

C,4H,.N,O/', .C,H,O, Molecu,.r Weight: 434.4; CAS# 61718-82·9 

SUPPORTING DOCUMENTS: IND NDA 19-189; DMF 

RELATED DOCUMENTS: US Patent 4,085,225 (18-APR-78) 

CONSULTS: 

REMARKS/COMMENTS: The amendment providus for a copy of the suhsection entitled 'Drug 
Formulation' (Vol 1.25) which has been incorporated as part of Hur.1an Pharmacokinetics and 
Bioava•lability Section ot the Original NDA 20-243. The information has been rey•1ested by the chemistry 
reviewer. (See enclosed) 

CONCLUSIONS & RECOMMENDA liONS: A thorough presentation of formulation development from 
capsules to present tablets. N.A.I. 
cc: 
Orig. NDA 20-243 

. HFD-12C 
HFD-120/WJP~eszotarski/18-DEC-92 
HFD-120/PDavid 
HFD-120/SWBium 
HFD-1 02/CKumkumian{ # 1 only) 
RID lnit by:SWB fZL-~~ 

H.,<Jamlsz RLeswtarski, Ph.D .. Chemist ;nte: N020243.003 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controls 

NDA #: 20-243 CHEM.REVIIOW # 5 REVIEW DATE: 18-JUN-93 

SUBMISSION TYPE DOCUMENT DATE COER DATE ASSIGNED DATE 

NEW 
CORRESPONDENCE 07-JUN-93 

NAME & ADDRESS OF APPLICANT: 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletary/USAN: 
Code Name/#: 
Chem.T~pe{fher.Ciass: 

10-,IUN-93 11-JUN-93 

Solvay Pharmaceuticals 
901 Sawyer Road 
Marietta, GA 30062 

"' LUVOX 
Fluvoxamine Maleate 
DU23000; MK264 

PHARMACOL.CATEGORY/INDICATION: Obsessive & Compulsive Disorder 

DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

Tablet 
25 mg; 50 mg; 100 mg & 150 mg 
oral route 
XXXXX Rx ____ OTC 

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WE!GHT: 

5-methoxy-4'-(trinuoromethyl)•alerophenone (E)-Q-(2-aminoethyl)o•lme maleate (1:1) 

C,.H,N,O,F, .C,Hp, Molecular Weight: 4:J4.4; CAS II 61718·82-5 

SUPPORTING DOCUMENTS: IND NDA 19-189; DMF 

RELATED DOCUMENTS: US Patent 4,08:;,225 (18-APFl-78) 

CONSULTS: 

REMARKS/COMMENTS: The amendment provides lor the sponsor's unJerstanding of the discussion of 
panicle size as discussed with the Agency on 12-MAY-93. SEE MEMO N020243.T01. 

CONCLUSIONS & RECOMMENDATIONS: N.A.I. The NDA 20-243 as amended (See Reviews# 1, 2, 3, 
& <1) is NOT APPROVABLE. 

cc: 
Orig. NDA 20-243 
HFD-120 

. HFD-120/WJRzeszotarski/1 8-JUN-93 
rlFD-120/PDavid 
HFD-120/SWBium 
HFD-1 02/(;Kumkumian[ # 1 only j 
RID lno< oy:SWB 

1;7 /!-~ L._____ 
W. J3)hu~ Rzeszotarski. Ph.D.,Cilernist 
lileJ'j': N020243.004 

I I 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controls 

NDA #: 20-243 CHEM.REViEW # 6 REVIEW DATE: 03-AUG-93 

SUBMISSION TYPE DOCUMENT DA Tl; COER DATE ASSIGNED DATE 

ORIGINAL 
AMENDMENT :21-JUL-93 

NAME & ADDRESS OF APPLICANT: 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprietary/USAN: 
Code Name/#: 
Chem.Type/Ther.Ciass: 

23-JUL-93 26-JLJL-93 

Solvay Pharmaceuticals 
901 Sawyer Road 
Marietta, GA 30062 

"' LUVOX 
Fluvoxamine Maleate ~iP.R 
DU23000; MK264 

PHARMACOL.CATEGORY/INDICA TION: Obsessive & Compulsive Disorder 

DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

Tablet 
25 mg; 50 mg; 100 mg & 150 mg 
oral route 
XXXXX Ax OTC 

CHEMICA!. NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHY: 

5-methoxy-4 '-(trlfluoromethy/)valerophenone ( E)-0.(2-am/noethyl)oxl.ne me/eat• (1: l) 

c .. H,N,O.J', .C4H.04 Molecular Weight: 434.4; CAS II 61718-82-9 

SUPPORTING DOCUMENTS: IND NDA 19-189; DMF 

RELATED DOCUMENTS: US Patent 4,085,225 (18-APR-78) 

CONSULTS: 

REMARKS/COMMENTS: The amendment iJrovid>!S for the sponsor's RESPONSE TO THE DEFICIENCIES 
IN THE ENVIRONMENTAL ASSESSMENT as listed in the letter of 07-JUL-92. Further reference is made 
to a meeting with Dr Philip Vincent on 27 OCT-92. 

CONCLUSIONS & RECOMMENDATIONS: N.A.I. Tire NDA 20-243 as amended (See Reviews# 1, 2, 3, 
4 & 5) is NOT APPROVABLE due to unanswered CM&C deficiencies. 

cc: 
Orig. NDA 20-243 
HFD-120 
HFD-1201WJRzeszotarski/03-AUG-93 
HFD-120/PDavid 
HFD-120/SWBium 
HFD-1 O:>JCKumkurnian( # 1 only) 
RID !nit by:SWB 

)1)?[~ {:1~ 
(

-'& ' G L-

f.lb,L~--
W. Jar" ,_;t_ R<-eszotarski, Ph.D.,Chemist 
lii/amf N0202~.005 

, I 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
Revtew of Chemistry, Manufacturing, and Controls 

NDA #: 20-243 
CHEM.REVIEW # 7 REVIEW DATE: 20-AUG-93 

SUBMISSION TYPE DOCUMENT DATE COER DATE ASSIGNED DATE 

ORIGINAL 
AMENDMENT 30-JUL-93 04-AUG-93 05-AUG-93 

NAME & ADDRESS OF APPLICANT: 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletary/USAN: 
Code Name/#: 
Cllem.TypefTher .Cieaa: 

flHARMACOL.CATEGORYIINDICA TION: 

DOSAGE FORM: 
STP.£NGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

Solvay Pharmaceuticals 
901 Sawyer Road 
Marietta, GA 30062 

"' LUVOX 
FllNoxamine Maleate 
DU23000; MK264 

Obsessive & Compulsive Disorder 

Tab/Pt 
25 mg; so rng; 100 rng & 150 mg 
oral route 
XXXXX Rx OTC 

' /, 

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT: 

S.melhoq·1·[4-(trlfluoromolhyl)phenyl}·l·pentanone, 0.(2-am/noolhyl)oxlmo, {£), 2-butona o'/olc acid, (l), (1:1) 

C,.H"N,O/', .c,H,o, Molecular Weight: 434.4; CAS I# 61718-82·9 

SUPPORTING DOCUMENTS: IND NDA 19-189; DMF 

RELATED DOCUMENTS: US Patent 4,085,225 (18-APR-78) 

CONSULTS: 

REMARKS/COMMENTS: The arnendmen~ provides for a responsf! to the correspondence of 22-APR-93 
from the Agency providing comments vn the chemistry. manufacturing and control section of this NDA. 
(See enclosed) 

CONCLUSIONS & RECOMMENDATIONS: The issues have been cleareo and the NDA 20-243 is now 
recor.tmended APPROVABLE. 
cc: 
Orig. NDA 20-243 
HFD-120 
HFD-120/WJRzeszotarski/20-AUG-93 
HFD-120/PDavid 
HFD-120/SWBium 
HFD-102/CKumkumian(#1 only) 
RID lnit by:SWB 

! 
. ;· -;,---7 I I . " I 

-' ,r-• ·• '---

W. J;;musz Rzeszotarski, Ph.D .. Chemist 
filename: N020243.006 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controls 

t..OA #: 20-243 CHEM.REVIEW # 8 REVIEW DATE: 30-AUG-93 

SUBMISSION TYPE 

ORIGINAL 
AMENDMENT 

DOCUMENT DATE 

23-AUG-93 

COER DATE ASSIGNED DATE 

24-AUG-93 24-AUG-93 

NAME & ADDRESS OF APPLICANT: Solvay Pharmaceuticals 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletary/USAN: 
Code Name/#: 
Chem.TypefTher.Ciass: 

901 Sawyer Road 
Marietta, GA 30062 

"' LUVOX 
Fl Noxamine Maleate 
DJ23000; MK264 

PHARMACOL.CATEGORV/INDICATION: Obsessive & Compulsive Disorder 

DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

1 abler 
25 mg; so rng; 100 mg & 150 mg 
oral route 
XXXXX Ax OTC 

CHEMICAL NAME, STRUCTURAL FOHMULA, MOLECULAR FORMIJLA, MOLECULAR WEIGHT: 

5-molhoxy-4'-(trffluoromolhyl)•alorophonono (E)·Cl-(2-amlnoethy/)o•lme maleate (1: I) 

C,.H,.N,O,F, .C4 H4 0 4 Molecular Weight: 434.4; CAS II 61718-82-9 

SUPPORTING DOCUMENTS: IND NDA 19-189; OMF 

RELATED DOCUMF.NTS: US Patent 1,085,225 (18-APR-78) 

CONSULTS: 

REMARKS/COMMENTS: The amendment provides fo1 tt1e manut;;..:turing and control information on 
scored LUVOX Tablets of the so and 100 mg strength. Jl.Jd1tiondlly, it contains upd:;ted SOP summary, 
corrected blister packaging description, corrected specificat,o:;ns for colloidal silicon dioxide and labels for 
various blister packages and revised labels for bottle packaging. 

CONCLUSIONS & RECOMMENDATIONS: Recommend the NDA 20-243 as amended (See Reviews# 
1, 2, 3, 4, 5, 6 & 7) APPROVABLE. 

cc: 
. Orig. NDA 20-243 

HF0-120 
HFD-120/WJRzeszotarski/30-AUG-93 
HFD-120/PDavid 
HF0-120/SWBiurn 
HFD-102JCKumkumian[#1 only] 

R/D lnit by:SWB f _ . 
ffi! )/ .-,!"(' if l( f_J _) ...... 

. 

I ) ~ '1 ·_' 
I /· 

.:.l I ;-~~~ ____, 
' ' 

w_.' Janusz Rzeszotarski, Ph.D.,Ct1ern1st 
/len,ame: NG20243.007 
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DIVISION OF NEUROPI-iARMACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controls 

NDA#: 20-243 CHEM.REVIEW # 9 REVIEW DATE: 01-0CT-93 

SUBMlSSIONTYPE 

ORIGINAL 
AMENDM£,\7 

DOCUMENT DATE 

21-SEP-93 

COER DATE ASSIGNED DATE 

24-SEP-93 27-SEP-93 

NAME & ADDRESS OF APPLICANT: Solvay Pharmaceuticals 
901 Sawyer Road 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletary/USAN: 
Code Name/#: 
Chem.Type/Ther. Class: 

Marietta, GA 30062 

"' LUVOX 
Fluvoxamine M:-leate 
DU23000; MK264 

PHARMACOL.CATEGORY/INDICATrON: Obsessive & Compulsive Disorder 

DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

Tablet 
25 mg; 50 mg; 100 mg & 150 my 
oral route 
XXXXX Rx OTC 

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT: 

$-molhoxy-4 '-(lril!uoromolhyl)va:orophenono ( E)·D-( 2-am/noolh)'l)ox/me malulo (I: I) 

C,.H,N,Of, .C4H.O. Molecular We/g/11: 434.4; CAS# 61718-82·9 

SUPPORTir.iG DOCUMENTS: IND ; NDA 19-189; DMF 

RELATED DOCUMENTS: US Patent 4,0135,225 (18-APR-78) 

CONSULTS: 

REMARKS/COMMENTS: The amendment fJrovides for tlw response to the drug product deficiencies 
communicated to the sponsor and includes the 'equested IR identification procedure for t:1e finished 
dosage form. Also included are 12 months stab1li.y data for the bottle packaging of LUVOX 25, 50, 100 
and 150 mg Tabiets and the corrected master formula record for 50 mg scored LUVOX tablets 
dosage units). 

CONCLUSIONS & R!:COMMENDATIONS: Recommend the NDA 20-243 as amended (See Reviews# 
1, 2, 3, 4, 5, 6, 7 & 8) APPROVABLE. 

cc: 
Orig. NDA 20-2~ 
HFD-120 
HFD-120/WJRzeszotarskl/0 1-0CT -93 
HFD-120/PDavid 
HFD-120/SWBium 
HrD-1 02/CKumkunuan[ # 1 only] 
RID lnit by:SWB 

:r --) !) ( 

L / ;._,__ c- __ , ~..,. - c__ --
w. Ja~uJZ Rzeszotarski, Ph.D.,Cho}fTHst 
f1len9!np: ND20243.008 

I 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controla 

NDA #: 20-243 
CHEM.REVIEW # 11 REVIEW DATE: 10-DEC-93 

SUBMISSION TYPE DOCUMENT DATE COER DATE ASSIGNED DATE 

ORIGINAL 
AMENDMENT 23-NOV-93 

NAME & ADDRESS OF APPUCANT: 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletary/USAN: 
Code Name/#: 
Chem.Type/Ther.Ciaaa: 

2t.i-NOV-93 30-NOV-93 

Solvay Pharmaceuticals 
901 Sawyer Road 
Marietta, GA 30062 

"' LUVOX 
Fluvoxamine Maleate 
DU23000; MK264 

I,; 

PHARMACOL.CATEGORY/INDICATION: Obsessive & Compulsive Disorder 

DOSAGE f'ORM: 
STRENGTHS: 
ROUTE OF AOMIN.STRATION: 
DISPENSED: 

Tablet 
25 mg; 50 mg; 100 mg & 150 mg 
oral route 
XXXXX Ax OTC 

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT: 

5-m•thoxy·l·{4-(trlfluoro·nethyl)ph•nyl]·l-pentanone, 0.(2-amlnoethyi/Orlme, (E). 2-butene dlolc aCJd, (Z}, (1:1) 

C,.H,.N,O,F, .C,H,O, Molecular Weight: 434.4; CAS II 61718-82·9 

SUPPORTING DOCUMENTS: IND NOA 19-189; DMF 

RELATED DOCUMENTS: US Patent 4,085,225 (18-APR-78) 

CONSULTS: 

REMARKS/COMMENTS: The amendment provides for a response tc. ti1e issues raised in review # 7 
(assay limits). batch information on the drug substance and drug product used in clinical studies. Also 
attached is the test procedure used in iden:ifying packaged LUVOX tablets from the pac •. '.lger 

CONCLUSIONS & RECOMMENDATIONS: Recommend the NDA 20-243 as amended (See reviews 1 to 
10) APPROVABLE. 
cc: 
Orrg. NDA 20-243 
HF0-120 
HFD-120/WJRzeszotarski/1 o-DEC-93 
HFD-120/PDavid 
HFD-120/SWBium 
HFD-102/CKumkumian[#1 only] 
RID lnlt by:SWB 

u;,it('. c~ 
j)t \'1· 

' ; \ }· 

/--7 ;;' -. , F I ,. 
~ . '. !---- >t..r··\ __ ... ,(rr-- . .., .. ___ --

·-=---:---
W. Janvsz Rzeszotarski. Ph.D.,Cilemist 
tilif!art1e: N020243. o 1 o 

' ' 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controla 

NDA #: 20-243 CHEM.AfVIEW # 12 REVIEW DATE: 0'/..JAN-94 

SUBMISSION TYPE DOCUMENT DATE COeR DATE ASSIGNED DATE 

01:\IGINAL 
AMENDMENT 20-DEC-93 

NAME & ADDRESS OF APPLICANT: 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletary/USAN: 
Code Name/#: 
Chern. Type/Ther .Ciaaa: 

23-DEC-93 30-DEG-93 

Solvay Pharmaceuticals 
901 Sawyer Road 
Marietta. GA 30062 

"' LUVOX 
Fluvoxamine Maleate 
DU23000; MK264 

PHARMACOLCATEGORV/INOICA TION: Obsessive & Compulsive Disorder 

DOSAGE I'ORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

Tablet 
25 mg; 50 n.g; 100 mg & 150 mg 
oral roU1e 
xxxxx 1"-'lx ore 

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT: 

C,.H,.N,O,F, .C.H40• /Wo!ocul•r Wolght: 434.4; CAS II 6l7lll·82·11 

SUPPORTING DOCUMENTS: IND NDA 19-189; DMF 

RELATED DOCUMENTS: US Patent 4,085.225 (18-APR-78) 

CONSULTS: 

REMARKS/COMMENTS: The amendment provides for a response to the ;sues raised in review # 7 
(assay limrts). batch inlormation on the limits of impurities in tile drug substance. 

CONCLUSIONS & RECOMMENDATIONS: Recommend the NDA 20-243 as amended (See reviews 1 to 
11) APPROVABLE. 
cc: 
Orig. NDA 20-243 
HFD-120 
HFD-120/WJRzeszotarski/07-JAN-94 
HFD-120/PDavid 
HFD-120/SWBium 
HFD-102/CKumkumian[#1 on!yl 
RID !nit by:SW8 

h
Hf/t ~\"~~\~\ 
'\ll) \1 

c 

l7 t~~ •u-. '~-
W. Jai)Zsz Rzeszotarski, Pt1 D .. Chemist 
filename: N020243.01t 
I 
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® 

Flu oxamine Maleate (LUVOX l 
Ta~lets 25, 50, 100 and 150 mg 

I 
I 

Solvay Pharmaceuticals, Inc 
901 Sawyer Road 
Marietta. Georgia 30062 
Submission Dates: 12/24/91. 
5/21/93. 7/30/93. 8/23/93 •.. 
10/13/93 ' .\ 

. \ 
• Safaa Ibrahim. Ph.D. 

Vijay Tammara. Ph.D. 

Re~iewers: Chandrahas Sahajwaila. Ph.D. 
... ; J 

Tyie of Submission: NDA 20-243 (NMEI 

= ====~=====~===================~== 

Review of an NDA 

SYNOPSIS 

Fluvoxamine maleate is a potent and selective serotonin reuptake inhibitor indicated 
for use in the treatment of ot.;sessive compulsive disorder. The recommended dose 
is 100 to 300 mg daily. Fluvoxamine is nearly completely absorbed when 
administered as a tablet, capsule or oral solution. Fluvoxamine is metabolized in the 
liver by the cytochrome P450 system, and may be a competitive inhibitor for the IA2 
and IIIA4 isoenzymes. Steady-state plasma concentrations are achieved after 4 to 6 
days of consecutive 50 mg BID to 150 mg BID dosing. Over the therapeutic dose 
range of 100 to 300 mg per dJy, fluvoxamine exhibits 01on-1inear pharmacokinetics. 
The absolute bioavailability is approximately 53%, protein binding is approximately 
80% and the volume of distribution is approximately 25 L/kg. There is a slight 
reduction in fluvoxamine AUC ( 14%) in the presence of food, following a single 50 
mg tablet dose administration of fluvoxamine. Age· related increases inC'"""' AUC and 
T% were observed after multiple 50 m1d 100 mg doses. This study also indicated 
possibility of sub-p<,pulation due to genetic polvmorphism of cytocl ,rome P450 
enzyme system particularly CYP45011D6. Fluvoxamine administered as 50 mg bid for 
6 weeks to patients with renal impairment was found to be safe aild well tolerated. 
Patients with liver impairment had de.:rt:ased r:lec:rance (30%) and incre~sed Tl/2 
(60%) following a single 100 mg duse. When co-administered with fluvoxamine, 
plasma concentrations of warfarin (about fold). theophylline fold!. propranolol 

fold) and alprazolam fold) were increased in healthy volunteers. In pr€sence of 
fluvoxamir1e. antipyrine clearance decreased (63%) and T1 /2 ; \ fold) increased. 
Fluvoxamine coadminstration did not alter the single dose pharmacokinPtics of 
digoxin. Increased '~uvoxamine metabolism (about 25 %) has been observed due to 
cigarette smoking. The mean plasma concentration tor females was about 29% 
greater than males. There oppears to be no relationship between fluvuxarnine plasma 
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co~centrations and therapeutic or adverse etfee;t. Pharmacokinetic differences due 
to tace have not been studied. 

I 
LUYOX" (fluvoxamine maleate) tablets are available in four do$age strengths (25, 50, 
1 op and 150 mg). In composition, they are qualitatively the same and quantitatively 
pr9portional to each other. The 50 mg and 100 mg dosages will be marketed in 
sc~red tablet form, wllile the 25 mg and 150 mg tablets will be unscored. The 
prqposed commercial fluvoxamine maleate 50-mg film-coated tablet has been shown 
to be b'oequivalent to the capsule formulation used in clinical trials. 

REfOMMENDA TION: 

Th~ sponsor's NDA 20-243 appeors to be acceptable for meeting the 
Biopharmaceutics requirements, provided comments are addressed satisfactorily by 
the sponsor. 

Dissolution specifications recommended by DOB are: 
Medium: rnl Purified Water at "C.± oc. 
Apparatus: USP Apparatus (Paddles) at RPM. 
Specification: Not !css than % dissolved in minutes. 
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BACKGROUND 

Fluvox::Jmine maleate (LUVOX") is a potent and selective 5-hydroxytryp-tamine 
(hqeafler •eferred to as serotonin) reuptake inhibitor (SSRI) indicated for use m the 
tre?trnent oi obsessive-compulsive disorder (OCD) in humans. Preclinical 
ph;;nmacolo~JY stud1es i.ndicate that fluvoxarnine is devoid of anticholinergic, 
ant,ihistaminic, stimulant. sedative, monamine oxidase inhibitory, proconvuls;ve, 
hypertenstve or cardiotoxic properties. 

Flu~oxamine mal. ate is a compound in the series of 2-aminoethyl oximeters of 
aralkylketones. The chemical structure is shown below. 

HCCOOH 
II 

HCCOOH 

The chemical name is 5-methoxy-4' -(trifluoromethyl)valeruphenone-(E)-0-(2 
aminoethyl)oxime maleate ( 1:1 }. The empirical formula is C15H21 0 2N2F3•C4H40 4 and 
the gram molecular weight is 434.4. 

SUMMARY OF BIOAVAILABiLITY, PHARMACOKINETICS AND 
PHARMACODYNAMICS 

I. BIOAVAILABILITY AND BIOEQUIVALENCE 

A. ABSOLUTE BIOAVAILABILITY 

In a single dose 3-way crossover pharmacokinetic study (Report 56638/18/92) ol 
fluvoxamine maleate administered intravenously ( 10 mg and 30 mg) and orally (50 
mg capsule) to 17 healthy male volunteers, the mean absolute bioavailability was 
53%±21% 

8. PIVOTAL BIOEUUIVALENCE 

Twenty-three (23) healthy male subjects completed this open, calanced, randomized, 
3-period single dose crossover study (Report CR100.0007}. Each subject received, 
in random order, the proposed commercial 50-mg fluvoxamine maleate tablet, a 50-
mg capsule and a 50-mg oral solution. The mean C...,.,. value for the 50 mg tablet 
(17.6 ± 4.58 ng/ml) was significantly greater (p <0.05) than the value observed for 
the reference 50 eng capsule (16.3 ± 4.89 ng/rnl). There were no significant 
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diffem,lces in mean values for AUC 10_,1, AUC 10_'""' T,.,, K.,. and TY', between tablet and 
capsule. Sufficient power ( > 0.80) was present to detect ± 20% differences in mean 
v<Jiues for ali comparisons except T,.,., (p > 0. 61). The mean T max values were within 
a ranee of ± 20%. The 90% confidence limits calculated from the two, one-sided t
test procedure for ail oharrnacokinetic parameters were within a range of % to 

%. Based on these results, the 50 mg fluvoxamine tablet is considered 
bioequivalent to the 50 mg reference capsule used in the clinical efficacy trials. 

C. FOOD EFFECT 

The influence of food on the bioavailability of a 50 mg fluvoxamine maleate tablet 
formulation (not the marketed tablet) was studied in 8 males and 4 females in a single 
dose, two-period (fasting and fedl open, balanceu, randomized crossover study 
(Report H. 114. 6501). Although considerable intersubject variability (about 50%) is 
observed in c .... , and T,.,., values, meun values are similar between fed and fasting 
conditions for both parameters. The mean AUC value was 14% lower in the fed 
state, compared to the fasting condition. This effect is not considered to be <.;linically 
important. From the data given, it was observed tt1at females have a greater AUC 
(about 35 %) in comparison to males both in fed and fasting state. 

II. GENERAL PHARMACOKINETICS AND DOSE PROPORTIONALITY 

A. SINGLE AND MULTIPLE DOSE PHARMACOKINETICS 

The study designed to evaluate fluvoxamine pharmacokinetics was single dose trial 
using healthy volunteers (9 males and 1 fernJie). Jges 20 to 25 years (Report 
56654/22/76). The dosage consisted of 100 mg fluvoxarnine maleate administered 
as 2 hard gelatin capsules. The cmax VJiues ranged from ng/mL. The T m•• 
value ranged from hours. The mean AUC, corrected to a dose of 1 mg/kg, 
was approximately 800 ng x ml!hr. The meiln elimination half-life was 15 hours, 
varying from 1 2. 7 to 19 hours. 

The pharmJcokinetics of single-dose intrJvenously and orally administered fluvoxamine 
maleate in seventeen ( 1 7) healthy male subjects was evJiuated in a single-dose 3-way 
crossover study (Report 114.6006/56638118/92). Each subject received 10 mg and 
30 mg intravenous (i.v.) fluvoxamine administered over 60 minutes in normal saline 
and a 50 mg fluvoxamine capsule in an open, randomized, three-period crossover 
design. 

Following a 60 minute intrilvenous infusion of 10 and 30 mg, plasma levels of 
fluvoxamine declined biexponentially with a mean half-life of approximately 12 to 13 
hours (range Systemic clearance for 10 mg and 30 mg i.v. dose was 
about 23 ml!min/kg. The npparent mean volume of distribution for fluvoxamine was 
approxirnJteiy 25 L!kg fur both i. v. doses, indicating ttwt the drug has extensive 
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tissue binding. This study a 1
, > indicated that only about 2% of the administered jose 

was excreted unchanged. 

Renal clearance for both the i.'v. doses and oral dose was about 0.45 rnl/min/kg. The 
1-Jlosma concentrations obtained after oral dosing with the 50 mg capsules were 
cornpar<Jble to the concentra,ions observed after the 30 rng i.v. dose. The absolute 
bioavailability for fluvoxarnine wns 53.3%, supporting the existence of systemic first 
pass rnewbolism for fluvoxamine. The mean half-life observed after oral dosing was 
12.8 hours, which was comparable to the i.v. results. 

B. DoSE PROPORTIONALITY 

The relationship between dose and fluvoxamine plasma concentrations was first 
examined in a three-way crossover study in twelve ( 12) healthy male volunteers 
(Report H.114.614). Each sub.tect received, in random fashion, single doses of 25, 
50, nnd 100 mg of fluvoxarnine malente in an nqueous solution. 

The ANOVA for C,., showed no Significant difference between the dose levels of the 
dose-normnlized C.,,., (p "'0. 706). In addition, the two one-sided t-test procedure 
using the 25 mg dose ns the reference show1~d that both the 50 rng dose-normalized 
C"'"' and the 100 mg dose-normalized C"'"" were within the % range. The 
two, one-sided t-test procedure using the 25 mg dose as the reference found that 
both the 50 mg dose-normclized AUC and the 100 rng dose-normalized AUC were 
within the % range and were not significantly different. Analysis of 
variance iANOVA) showed no difference between the three doses in Tm •• (p ==0.485). 
There was a statistically significant period effect on T"' .. ; however, there was no 
significant sequence effect. 

Based on this analysis, fluvoxamine maleate exhibited linear pharmacokinetics over 
o ~,s;ng range of 25, 50 and 100 mg given as orai solution. However, this was a 
:,tngle dose study. In another study (Report 1 00.0098) single and multiple dose (25 
and 50 mg) phurrnacokinetic of fluvoxamine was evaluated in young and elderly 
subjc:cts and it wos concluded that pharmacokinetics at these doses were not dose 
proportional. The difference in the two studies was that the study concluding dose 
proportional pharmacokinetics utilized oral solution whereas, study concluding not 
dose proportional used fluvoxamine <;apsules. 

A study was conducted in thirty healthy rnale volunteers comparing three f!uvoxamine 
dose levels of 100 mg/day, 200 mg/day and 300 mg/day (Report CR 100.0008). 
These cases cover the range of doses recommended for the OCD indication. The 
subjects were titrated St;quentially up to 100 mg fluvoxam>'W (50 mg b.i.d.) initially 
and then up to 200 mg ( 100 mg b.i.d.) and finally 300 mg ( 15 0 mg b.i.d .) according 
to ttw titration schedule shuW•l below. Doses in this study were given at 8 AM and 
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8 PM with approximately a week at each of the target doses. 

-
Stuay Days rv.orning Dose Evening Dose 

{3 AM) (8 PM) 

1-3 0 50 mg 

4-10 50 mg 50 mg 

11-13 50 mg 100 rng 

14-20 100 mg 100 mg 

21-23 100 mg 150 mg 

24-30 150 mg 150 mg 

31 150 mg 0 

Analysis of the mean Cmin values confirmed that after 4 days of dosing at 100 
mg/day, steady-state plasma concentrations were achieved. For the 200 mg/day and 
300 mg/day doses, steady-state was achiEved by 6 days of dosing. No circadian 
effect was observed in f!uvoxamine pharmacokinetic parameters. While steady state 
plasma concentrations were achieved at all dosage regimens, the mean cmin• cmax• c •• 
and AUC values were not proportional to dose. Dose normalized AUC, Cmax and 
Cmin for 300 mg daily dose were about twice as would be predicted from 100 mg 
daily dose. The disposition of tluvoxamine appeared to follow 
elimination pharmacokinetics with a mean (%CV) Vmax value of 330 mg/12 h (38%) 
and K"' value of 610 ng/ml (93%). However, Km values should be used with caution, 
since these were Gomputed from three data points and data was highly variable (C. V. 
of 93%). 
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Ill. METABOLISM 

A. RADIOLABEL DISPOSITION 

The first hurnan trial w1th fluvox<.unine m31eate was a radiolabeled study (Report 
56654/15/74). The drug was administered in hard gelatin capsules to five healthy 
male volunteers ilS il single orill dose of 5 mg (5 subjects) and 1 rng (1 subject). 
Blood samples collected at 1, 3, 8 and 25 hours and urine collected upto 71 hours. 

The excretion of total radicilctivity in urine ranged from % (mean 94%) of 
the total dose administered. Abo.;t 77% of the radioactivity was recovered within 24 
hours. Excretion rate was shown to be biphasic with a terminal half-life rang;ng from 

hour~.. The plasma half-life from the last two time points were roughly 
estimated to be 14 to 22 hours. The results of this study led to the conclusion that 
orally administered fluvoxarnine is virtually completely absorbed. 

8. iSOLATION AND IDENTIFICATION OF METABOLITES 

The isolation and identification of fluvoxamine metaboiites was conducted using 
pooled urine collected frorn tt1e first disposition study using 14C-Iabeled fluvoxamine 
(Report 56654/15/74; 5 mg radioiabelled dose) and from a study in which subjects 
were administered a 100 rng dose of unlabeled drug (Report 56654/22/76). 

Nine metabolites were identified, constituting approximately 85% of the urinary 
excretion products of fluvoxamine (metabolism scheme Figure 1 and Table 1 
attached). The main routes of metabolism were dcrncthylation and deamination. The 
rn<lin human metabolite is fluvoxamine acid in which the ;nethoxyl side-chain is 
oxidized to a valerie acid group and which together with the N-acetylated analog, 
accounts for about 60% of the urinary excretion products. A third metabolite, 
fluvoxethanoi, formed by oxidative deamination, accounts f<'r about 10%. Both 
fluvoxarnine acid and fluvoxethanol have been reported to be tested tor: 

1. tetrabenzine antagonism 
2. !J-HTP potentiation 
3. inhibition of serotonin uptake by rat bruin synaptosornes 

and have shown no serotonin reuptake inhibitory activity (Heport H.114.1 01 ). 

C. PROTEIN BINDING 

The protein binding of fluvoxamine was investigated by equilibrium dialysis of the 14C
Iabeled drug (Report 56630/54/77). It was demonstrated that fluvoxamine is about 
77% bound to human plasma proteins and of that ttHl greatest percentage (69%) is 
bound by the albumin fraction. A second protein binding study was conducted (since 
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first studv utilized diluted plasma) using equilibrium diLJiysis to mrasure the protein 
binding of fluvoxarnine :n undiluted heparinized lturnan plasma (r,eport H. 1 14.630i. 
The concentrations were chosen to cover most ~f the range th?, can be encountered 
in clinical use. The results showed that in the observed r,oncentration range of 
approximately ng/ml to ngnnl in plasma, abou•. 80% of fluvoxamine is 
bound to protein. At concentrations lower than ng/rnl. high variability in percent 
bound was observed which ranged from 0 o. Above ng/ml percent 
bound to protein was about %. 

0. ISOMERISM 

The chemical structure of fluvoxamme permits is'Jmerization of the active E-isomer to 
the inactive Z-isomer. This isomerization care also occur during metabolism. The 
potential formation of the Z-isorner of fluvoxamine and of the major metabolites was 
studted using the urinary samples from five healthy volunteers who received three 
single doses of 50 mg at 4 twur intervals (Report H1 14.624). It was shown that, of 
the administered fluvoxamine maleate which contained less than % of the Z-isomer, 
excreted fluvoxarnine and the major metabolites contained % of the Z-isomers. 

Thus interconversion does not seem to be of concern. 

E. CYTOCHROME P450 METABOLISM 

Multiple hepatic Cytochrome P450 (CYP450) enzymes are involved in the oxidative 
biotransformation of a large number of structurally different drugs and endogenous 
compounds. The available knowledge concerning the relationship of fluvoxamine and 
the CYP450 enzyme system has been obtained from the pharmacokinetic interaction 
studies conducted in t1ealtt1y volunteers. Based on the 1esults of these studies, 
fluvoxamine appe<.trs to inhibit the metabolism of several drugs that are oxidatively 
metabolized by the hepatic CYP450 system. 

The drug inter<Jction profile, wrnmarized by CYP450 isoenzyme, is presented in the 
following table: 

IA2 IIC9 IIIA4 

Antipyrine Warfarin Antipyrine 
--·-
Theophylline Alprazolarn 

Propranolol 

Warfarin 

Antipyrine clearance decreased (E·3°;o), propranolol C.,, .. serum concentrations 
increased folds). Wnrfarin plasma concentrations increased %), Alprazolam 
pharrnacokinetic parameters (AUC, c...... T 112

) showed a % increvse and 
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Tt1cophylline plasrn<J conccntrmions and elirninat1on half life increased 
Further details are provided in the drug inter<Jction section of this review. 

folds). 

It is not known whether fluvoxamine cosegregates wi:h CYP450 IID6 metabolism in 
humans. To date, no pharmacokinetic studies of fluvoxarnine have been conducted 
in extertsive and poor metabolizers of dextromethorphan. Sponsors are presently 
conducting in-vitro studies to determine specific isoenzymes involved in the 
metabolism of fluvoxarnine. 

IV. SPECIAL POPULATIONS 

A. SINGLE DOSE AND STEADY-STATE PHARMACOKIJ\1'-:'~S IN THE ELDERLY 

To investigate the pllarmacokinetics of fluvoxarnine in the elderly, 50 mg of the drug 
was administered twice daily to a group of 14 elderttiY he3/thy volunteers, 13 of 
whom completed the study (Report H.114.525). The <"Jrug was administered for 28 
days. Steady ~:tate plasma concentrations were achievE:i in 5 to 10 days. Mean 
AUC, Cmax and Tmax values cid not differ on Days 14 and 28. Comparing the mean 
data results from this elderly study to studies in young subjects did not indicate any 
differences in the pharrnncokinetic parnrneters of elderly vs young. However, 
individual data indicates a subpopulation of slow metabolizers of fluvoxamine (4 slow 
vs 9 fast). 

8. SINGLE AND MULTIPLE DOSE PHARMACOKINETICS-ELDERLY/YOUNG 

The single-dose (25 mg, 50 mg) and multiple-dose (50 rng, 100 mg) pharrnncokinetics 
of fluvoxamine was evaluated in healthy elderly and young subjects (Report 
1 00.0098). Twenty-three (23) healthy rnale subjects ( 11 elderly, 12 young) 
completed this open-label parallel group mul~iple dose study. Each subiect received a 
single 2.5-mg fluvoxamine toblet on Day 1, a single 50-rng tat: let on Day 3, a 50-mg 
tablet once daily on Days 5 to 13 and two 50-mg tablets once daily on Days 14 to 
20. 

Compared to the young subjects, AUC(O-inf), Cmi.lx nnd T Yo in the elderly group were 
greater by 56%, 6% and 52% (p ~ 1.05). respectively. Mean Tmax values were 66 
to 236 min longer for the elderly, compared to the young subjer;ts. At steady state, 
mean AUC(O-T/>U). Cmax and TY. ;..vere greater in the elderly subjects by 55%, 35% 
and 28%, respectively, during the 100 mg multiple dose treatment. Mean Tmax 
values for the elderly were higher by 54 minutes at steady state, compared to the 

· young group. 

The results of the present study indicat~ steady-state plasma concentrations in elderly 
and young subj~ct~ were achieved after about 7 consecutive days of 50 mg and 100 
mg doses. ThP ,,\L. .., in plasma concentrations and pharrnacokinetic parameters 
observed ir: tiw c: ·'-' :->up at oil dose levels is most likely due to age-related 
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decreases in hep<:.ltic oxidation <HH.J cardiac output, resulting in decr<>ased efficiency 
of cJrua elimination. This study also inaicatcd possibility of subpopulation due to 
genetic polymorphism of cytochrome p450 enzyme system, p<Jrticularly CYP45011D6. 

C. SAFETY/TOLERANCE IN RENALLY-IMPAIRED PATIENTS 

Twenty-five (25) patients with decre~1sed renal function (creatinine clemance of 5 to 
45 ml/min) were enrolled in <Jn open, baseline controlled study (two centers) and 
were treated for six weeks with fluvoxarninc (Report H114.5097/l\.t1C1 + l\.t1C2/I\.t1). 
The volunteers were administered 50 rng of fluvoxamine maleate in the evening for 
three days. For HlC remainder of the study, dosing consisted of one 50-mg tablet in 
the morning and one in ttw evening, both doses with meals. 

Fluvoxaminc maleate at a lios,, of 50 mg twice a day did not apj:.ca• to cause any 
serious problems when liosed in these patients. The range of plasma concentrations 
was ng/mL. These values are not higher than in subjects with normal renal 
clearance an.:J suppo1 t the conclusion that for unchanged fiuvoxarnine, renal clearance 
is not an important route of fluvoJ(amine elimination. Furthermore, the mean pla~ma 
concentrations at Week 6 ( 122.1 ± 84 ng/rnL, n = 13) were similar to those at Week 
4 ( 122.. 7 ± 79 ng/ml, n = 11). This suggests th<..lt no accumulation occurs in patients 
with renal failure once steady-state conditions have been achieved and therefore no 
dosa8e adjustment may be necessary. 

D. PHARMACOKINETICS IN HEPATICALLY-IMPAIRED PATIENTS 

A pharrnacokinetic study was conducted in 13 patients with chron1c liver disease 
(Report H.114.01 1.85). E<Jch patient r1~ceived a single dose of 100 rng of 
fluvoxarnine maleate in the form of two 50-mg t3blets. 

The meal' C"'"'· value in patients with hepatic impairment was comparable to that 
observed in healthy volunteers. There was, however, an increase in the eiirnination 
half-life by about 60% and AUC by about 30% for the liver failure patients, inf';cative 
of a lower clearance in these patients. 

V. DRUG INTERACTIONS 

A. ALPRAZOLAM 

The pharrnacol<inetlc/pharrnacodynarnic evaluation of the combined administration of 
alprazotam and fluvoxamine to steady-state was performed in healt!ly male volunteers 
(Report TR7215-92016). The study was conducted in sixty, healthy, young, male 
volunteers ranging in age from 20 to 44 years old and weighing 59 to 100 kg The 
study utilized a double-blind parallel design such that 20 subjects were randomly 
assigned into one of three treatments: 
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TREATMENT A: 

TREATMENT B: 

TREATMENT C: 

D~1vs 1 3 One 50-my fluvoxamine mJie<Jte cJpsule at 8 AM 
),:)i_J\'_S 4-!2 - Two 50-mg fluvoxarnine maleate capsuilos ;:;t 8 ANi 
Da}'s_7-1 0 - Two 50-rng fluvoxarnine rn<'--,te C<Jpsules at 8 AM 
and one placebo tablet at 8 AM, 1 PM, • ' M, and 11 PM 

Days 1-3 - Or;3 place!Jo capsule at 8 AM 
QDYS 4-6 - Two pi<Jcebo cApsules at 8 AM 
Dnys 7-10 - Two placebo capsules :t 8 AM and one Xanax 1.0-
mg tablet at 8 AM, 1 PM. 6 PM, and 11 PM. 

DLlys 1-3 - One 50-mg fluvoxamine rnale<Jte c<Jpsute at 8 AM. 
Days 4-6 -Two 50-rng fluvoxarnine maleate capsules at 8 AM. 
Days 7-10 - Two 50-mg fluvoxamine maleate capsules at 8 AM 
<Jnd one Xanax 1 .0-rp~ tablet at 8 AM, 1 PM, 6 PM, and 11 PM. 

Psychomotor performance was ev<Jiu<Jted using Symbol Digit Substitution (SOS), 
Cor.tinuous i)erforrnartce (CPT! tests. (':o-adrninistration of a1prazolam and 
fluvoxarnine resulted in plasmu concentrations and pharrnacokinetic parameters (AUC, 
Cm • .- T 112

) of alprazularn whict1 were approximately twice those observed when 
alprazolarn was administered Jlone; orul cle<JrarJce was decreased to one half. The 
elevated plasma alprazolum concQntrations resulted in increased decrements ir. 
psychomotor performance <Jnd memory, cornpmecl to alprazolam given alone. In 
presence of alprazo!am, n1ean fluvoxamine plasma concentr<Jtions decreased by about 
25%. 

It should be noted that ;, ' this study 100 rng daily close of fluvoxamine was 
adrr.inistered whereas, 300 mg daily close is recommended; hence greater interaction 
with ulprazolurn muy be expecteti <Jt the hiulwst recornrnemJed dose of fluvoxamine. 
The results of this study indicute that alprazulam dose should be reduced and patients 
titrated to lowest effective dose of alprazol<>m. 

SMOKERS vs NONSMOKERS 

In alprazoi<:Hn study eocl1 woup had 10 smokers <Jncl 10 nonsmokers. D<Jy 10 results 
for the tluvoxurnine treatrnent group suggest tt1at fluvoxarnine AUC in SPiokers 
( 2094 ± 1 02 7 ng • hr /ml) was lower th<Jn that in nonsmokers ( 2 716 ± 913 ng • hr /ml) 
by about 25%. The results indic<Jte incre<Jsed fluvoxarnine metabolism due to 
smoking. 

B. THEOPHYLLINE 

The effect of steady state fluvoxamine on the pnarmacokinetics of a single dose of 
theophylline was evaluated in healthy male volunttwrs (Report 56638/29/92). The 
study was conducted as a non-randomized crossover in 12 healthy non-smoking, male 
volunteers. The eleven subjects who completed the study r<.lliged in <Jge from 20 to 
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35 years ''f age <•nd weighed 64 to 85 kg. 

• wns administered orally and consisted of fluvoxamine as 50 mg 
44~ mg of <lminophylline dissolved in 100 ml water. The subjects were 

a single dn~e of aminophylline on two separate occasions, prior to and 
.,,O'J state ic,·els of fluvoxamine had been achieved. The subjects were given 

.-J,ni,,e 50 mg every 12 hours for 13 consecutive days to attain steady-state 
plasrna concentrations. Aminophylline was administered as a single dose of 
<uninoptlylltne solution. This solution contained 442 mg of aminopt1ylline, equivalent 
to 375 mg theor,Jh\·lline. 

The clearance of tlleophylline was significantly decreased \p < 0.05)
1
and theophylline 

AUC ,'1/as increased fold, The elimination half-life of theophylline also 
demonstrated approximately a Jold increase. Therefore, if theophylline has to be co
administered with fluvoxamine, · 'ib..a dose has to be reduced to one third of the usual 
daiiy maintenance dose ana plasma concentrations of theophylline should be 
monitored. 

C. PROPRANOLOL 

To investigate whether fluvcxarrtine has any effect on the pharmacodynamics and 
pharmacokinetics of propranolol, a double· blind, placebo-controlled, drug interaction 
study was conducted (Report H.114.5092). Twelve healthy volunteers (6 males and 
6 females) were stabilized on propranolol 160 mg O.D. (lnderal LA®) for 15 days and 
were administered fluvoxamir .e 50 mg oid (or placebo) on Days 4-15. The crossover 
treatment was identical, except that the fluvoxamine and placebo treatments were 
reversed. 

Propranolol ;:lone produced its expected reduction in heart rate and blood pressure. 
Fluvoxamine had no additive eftect on lowering blood !Jressure with the exception of 
a small but signific<mt ip < 0.051 decrease in mean diastolic blood pressure during 
exercise on the treadmill. Heai t rate was also slightly reduced by approximately 3 
beats/minute and 8 twa~s/minute during exercise. Compared with plc.cebo, the 
differences were statistically significwlt at the 5% level. 

For most of tl1e volunteers, steady-swte concentrations of fluvoxarn.ne were reached 
1 week after the start of treatment. After concurrent treatment with fluvoxamine, the 
steady-state trough plasma le'Jels uf propranolol increased an average of fold. 
Although mean of 26.3 vs 131.1 ng/ml were reported; two of the subjects were 
outlier~ that is, one subject had fold higher and other subject had fold higher 
propranolol concentrations. 

In order to investigate whether a similar pharmacokinetic interaction occurs between 
f!uvoxamint: and immediate release propranuloi tablets, u small open-label study with 
a similar study desi!Jn <ts ubove was conducted (Report H. 114.5095). In this study-

J3 
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collected for 72 hours following a 1.25 rng intravenous dose of digoxin over a 15-
minute period on day 15 of the two treatments. 

No statistically significant difference ill digoxin pharmacokinetics wa~ found between 
tile fluvoxarnine and placebo treatments, based on similar AUG (0.25 to 72 hours) 
values for two treatments. Further. this difference was only about 5%. 

It was concluded that tt1ere was no effect of fluvoxamine on single-dose 
ptwrrnacokinetics of digoxin after IV dosing. 

G. ATENOLOL 

Twelve healthy volunteers (six males an(j six females). ages 20-50 years old, 
participated in this study (H.114.5096) to evaluute the effect of fluvoxamine on the 
pharmacokinetics of atenolol, only six subjects completed the study. The design of 
~his study was identical to that of the study with propranolol (Section GL with 100 
mg of atenolol administered daily instead. 

In contrast to propr;molol. concomitant administration oi fluvoxarnine with atenolol 
did not influence plasrnu levels of atenolol. 

H. ALCOHOL 

Two studies were conducted to assess the pctential pharmacokinetic and 
pharmacodynamic interaction between 1luvoxamine and alcohol administered orally or 
intravenously. 

Twelve heillthy male volunteers took port in il cross-over study (Report H.114.627) 
designed to assess the interaction between twice dnily oral doses of fluvoxamine 
maleate (50 rnq) or r '' cebu and single doses of alcohol (ethanol, 40 grams). 
Volunteers received fluvoxarnine rnaieate (50 rng) or placebo once daily for 3 days and 
then 50 mg twice daily for 9 additional days with a fincl 50 mg dose on the morning 
of day 13. On Day 1 of each treatment period all volunteers received a single dose 
of alcohol. On Duys 10 and 13 of each treatment period all volunteers received either 
alcohol or a placebo resernblmg alcohol. All alcohol doses were given 2 hours after 
the morning dose of iluvoxamine. On days 1, 10 and 13, blood samples were taken 
for the measurement of blood alcohol concentration. Assessments of cognitive 
function and measurement of breath alcohol concentrations were also made. On Days 
10 and 1 3 blood samples were taken for the measurement of plasma fluvoxamine 
levels. 

In Study H.114.61J02 (Report Number H.1 1 4.627), a single dose oi fluvoxamine 
maleate (50 mg) on Day 1 had no effect on blood alcohol pharmacokinetics. After 
repeated twice daily dosing with fluvoxamine, the nlt..:an AUG for a single dose of 
alcohol was siul,ificuntly (p == 0.025) higher ( 11% on Dey 13) tlmn in the presence of 
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p!<Jcebo. This differt~11ce is not considered to be clinically significant. Likewise, 
olcohol had no effect on f!uvox<Jmine phurrnacokinetics. 

The phurrnacokinetic inceraction between fluvoxamine and intravenously administered 
alr;otlOI was studied in 12 healtl1y, male subjects (Report H.114.628). On two 
occ<Jsions, one week ap<Jrt and in a randomized cross-over design, they received 50 
mg fluvoxarnine rnule<Jte (copsuie) or o placebo c<Jpsule. Two hours after copsule 
Intake, an intravencus infusion of ethanol 8% v/v in saline (40 t •arns in 2 hour:;) was 
given. On Days~- i 1 oil subjects took 50 rng fluvoxamine m:. <'dt2 in the morning. 
<Jml on Doys 12-2'i 50 rnu fluvoxornine twice doily. On Day 22 the third study 
session took place. After the morning dose of 50 mg fluvoxarninc maleate the 
partiCipants received again on i.v. dose of 40 grams alcohol between 2 and 4 hours 
otter capsule intake. On Days 1, 8 and 22 blood samples were drawn for 
me<Jsurernent of blood alcohol ond piJsma fluvoxarnine concentrations. 

In Study H.114.6001 (Report H.114.628), the plasma levels of fluvoxamine were in 
the range observed in other pharmacokinetics studies. The pharmacokinetics of 
intravenously odrninistered <Jicohol vv.Js not significantly affected by concomitant 
multiple-dose administration of fluvox<Jminc ns compared to alcohol (i.v) alone. A 
minor increase in Crnax ot .Jicol10l w;,s observed when single-dose fluvoxamine was 
Cl.H.ldministered. 

From the results of these two studies. it cnn be conGiuded that there is no significant 
influence of the administration of fluvoxnrnine on the pharmucokinetics of alcohol. 
Likew1se alcot10l had no e1fect on the ptwrrnacokinvtics of fluvoxarnine. 

VI. CONCENTRATION-EFFECT RELATIONSHIPS 

In the two double-blind stuu:es in obsess1ve compulsive disorder, tluvoxamine plasma 
s;Jrnples were collecteJ tor onalysis nt the ftrl;Ji douole-blind assessrner.t (Dny 70 or 
enrlierl as a me;Jsure ot cornp'i'lrtce (us per protocol H.114.5529 and H.114.5534). 
The sarnplcs were collected Lorn 217 of ttw 320 patients enrolled in the two studies. 
Seventy-nine (77%) of ttw 103 fluvoxnrnirw-treated patients were included in tt10 
<Hlalysis. Twenty-four tluvoxurnine-tre::Jted p<Jtients were nxcluded because the 
plosrna concentration Jnd Y-BOCS score chances from b~1~>eline to endpoint did not 
show any correlation. Relationship between fluvoxarnine plasma concentration and 
demographics (age, sex anc.J Jo:;e weight ratio) ;.md clinical efficacy were assessed. 
However, since plasr',,, samples collected were not in a controlled fashion inferences 
drawn by th<> ~vllowing unalysis may not be useful or conclusive. 

AGE: There was no consistent trend or relationst1ip between age and plasma 
concentration. However, patients in the age group greater than 65 (N == 2) had plasma 
concentrations fold higher than tt1e patients in ttw age grcup of less thun 30 years. 

SEX: The 111ean pl<lsrna t.:UilCentrJtion fur fen1ales wus Jt.lout 29% oreJter thi.lrl mules 
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for duta cornb111Cd from protocnls 114.5529 and 114.f..534. The mean plasma 
cont..entrations for fernules in protocol 114.5529 were greater by 69% whereas, in 
protocol 114.5534 males had plasma concentrations higher by %. 

Dose Weight Ratio: There does not appP.ar to be any trend or relationship between 
plasma concentrations of fluvoxamine and dose/weight ratio in the combined group. 

Clinical Response: As described below there appears to be no f;orrelation between 
tluvoxarnine plas;na concentre>tions and CGI global improvement data or YBOCS score 
changes. 

A plot of the fluvoxarnine plasma concentr<Jtion (ng/ml) versus change in Y-BOCS 
score from baseline to endpoint, 3s shown in the following figure, revealed a widely 
scattered display of data points, thus indicoung there was no relationship between the 
two parameters. The Pc<Hson correl3tion 1:oefficient was -0.008, with a p-value of 
0.9-~, confirming that r,o correlation can be fotJnd between the fluvoxamine plasma 
concentration and Y-BOCS score changes. 

Div1sion of Uillpharm Rtnti.,W 1/5/94 17 
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Fluvoxarnine plasma concentration vs Y -BOCS score (changes from baseline to 
endpoint for studies H.114.5529 and H.114.5534). r ' p-value = 0.94 

Fluvoxamine plasma concentration versus the global improvement item l'f the CGI at 
endpoint was also plotted. As shown in the next figure, most of the plasma value!'. 
fell into the low plasma concentration range with only a few exceptions. Using tre 
criteria describing therapeutic response. i.e., scores 8 obtain~:;J from the globe:! 
improvement item of the CGI of 1 or 2 (response). and scores of 3 to 7 (non
response). there w<Js not. enough evidence to show any correlation between 
fluvoxamine plasma Cvncentration and the CGI global improvement data. 
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Plasma concentration vs CGI score a, endpoint for studies H.114.55:!9 and 
H.114.5534. Patients with CGI of 1 or 2 were responders. Those patients with 
CGI of 3 to 7 were considered as non-responders. 

Because of thP. lack of consistent timing of blood sample collection in relation to study 
drug administration and the flexible dose design of thP clinical studies, the ir.ability to 
find a correlation between fluvoxamine plasma concentrations and response is not 
surprising. Thus fr0m these data no conclusion can be drawn about this relationship. 

VII. FORMULATION 

All strengths of fluvoxarnine maleate tablets (25, 50, 1 00, and 150 mg) are 
compressed from a common granulation. The proposed market presentat1vn for the 
50 and 100 mg dosage strengths are in tt:e form of scored tablets, while the 25 and 
150 mg strengths are unscored. The original NDA submission provides for the 
manufacture, control, packaging, holding and labeling of the unscored form of the 
tablets. In an amendment subsequently submitted on August 23, 1993, the same 
information for scored 50 mg and 100 mg tablets is provided. 
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VIII. DISSOLUTION 

During the course of in vitro dissolution profile investigation of fluvoxamine maleate 
tablets, three different media (de-aerated water, simulated gastric fluid (SGF) without 
enzymes and simulated intestinal fluid (SIF) without enzymes) were studied with 
respect to identical dissolution test parameters. The dissolution profiles for the 50, 
100 and 150 mg t<Jblets appeared to be quite similar for each dosage strength, with 
the amount of fluvoxamine released being highest in SIF (approximately '%), 
follow8d by SGF (<Jpproximately %}, and water (approximately %) within 
minutes. Similar prompt releas& profiles were also observed for the tablet and capsule 
(clinical formulation} botche.> that were used in the in vivo bioequivalence and dose
proport;onality stud1es. 

The dissolution methodology currently provided in the NDA of all strengths for release 
control purposes is outlined as follows: 

Medium: ml Puri tied Water at oc + 'C. 
Apparatus: USP Apparatus 2 (Paddles) at RPM. 
Specification: Not less than 85% dissolved in 45 minutes. 

The dissolut1on specification proposed by sponsor has been set at 85% (0} in 45 
minutes. However, dissolution data of film coated tablets suggests that about 95% 
of the drug was dissolved within 30 minutes. Division of Biopha.maceutics 
recommends that the dissolution specification be set at: 

Medium: 
Apparatus: 
Specification: 

900 ml Purified Water at 37oc ..:+- 0.5°C. 
USP Apparotus (Paddles) :Ji 50 RPM. 
Not less than '% dissolved in minutes. 

GENERAL COMMENTS TO THE MEDICAL REVIEWER (Need not be sent to the firm): 

1. Alprazolam drug interaction study was performed w:th f:uvoxam!ne 100 rng daily 
dose administered 00, whereas, the recommended maximum dose of fluvoxarnine is 
300 rng daily. It is possible that there might be greater drug interaction with 
aiprazolam when coadministered with 300 mg daily dose of fluvoxarnine. 

2. It should be noted that fluvoxamine significantly interacted with theophylline and 
propranolol. 

Oivtsion of Btopha:rn Rtlview 1/5/94 20 
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COMMENTS TO BE SENT TO THE FIRM 

Division of Bioph:mnaccutic:s rcconuncmls the following Dissolution specifications for for,· 
all strengths of fluvoxamine tablets: 

1\ledium: mL Purified Water at "C + 'C. 
Apparatus: USP Apparatus (l'addlt>s) at RPM. 
Specification: Nut less than <fo dissolved in minutes. 

(·.Mi· ,& 
J~t~ 

Chandni'has G. Sahajwalla, Ph.D. 
Pharmacokinetics Evaluation Branch 

Safaa Ibrahim, Ph.D. 
Pharmacokinetics Evaluation Branch 

-~ 
~lA~~,L'~~· ~)~.~----

Yijay Tanunara, Ph.D. 
Pharmacukinetir.s Evaluation Branch 

Biopham1 Day: October 8, 1993 

Review Completed: 12/16/93 

Revisions Completed: 1/5/94 

RDIFT initialt:d by Raman Baweja, Ph.D. 

cc: NDA 20-243, HFD-120, HFD 426 (Sahajwalla, Trunmara, lbrallim, Baweja, 
Fleischer), Chron, Division, Drug, Reviewer Files. Hf) -3'to(Vi.s!v); 
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BACKGROUND 

Fluvoxamine maleate !LUVOX") is a potent and selective 5-hydroxytryptamine 
reuptake inhibitor (SSRI) indicated for use in the treatment of <..:sessive-compulsive 
disorder lOCO) in humans. The recommended dose is 100 to 300 mg daily. 

Fluvoxamine is metabolized in tt1e liver by the cytochrome P450 system, and may be 
a competitive inhibitor for the iA2 and lliA4 isoenzymes. It has been suggested that 
a sub-population due to genetic polymorphism of cytochrome P450 enzyme system 
particularly CYP4501106 exists. When co-administered with fiuvoxamine, plasma 
concentrations of warfarin (about fold), theophylline fold), propranolol fold) 
and alprazolam fold) were increased in healthy volunteers. In presence of 
fluvoxamine, antipyrine clearance decreased (63%) and T1/2 fold) increased. 
Fluvoxamine coadminstration did not alter the single dose pharmacokinetics of 
digoxin. Increased fluvoxamine metabolism (about 25%1 has been observed due to 
cigarette smoking. 

NDA for fluvoxamine (NDA 20-243) has been (eviewed by the Divisron of 
Biopharmaceutics. This submission deals with an in-vitro drug rnt!tabolism study and 
drug interaction of fluvoxamine with lorazepam and bromazepam. 

In-Vitro Drug Metabolism 

Distinguishing Serotonin-Specific Reut~take Antidepressants via Effects on Drug 
Metabolism in Vitro: 

Serotonin-specific reuptake inhibitors (SSRI) antidepressants have the property to 
impair the activity of hepatic drug metabolizing enzymes. The study submitted by the 
sponsor evaluated the effects of fluvoxamine on drug-metabolizi11g activity in human 
liver microsoma~ preparations in vitro. Two of the cytochrome :<-ubfamilies evaluated 
were p450-3A4 (reflected by parallel hydroxylation of alprazolam) and p450-2D6 
(reflected by· hydroxylation of desipramine to form 2-hydroxy-desipramine). The 
effects of fluvoxarnine were compared to those of other SSRis and their principal 
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metabolites. Inhibiting properties of ketoconazole and quinidine, established as highly 
potent and relatively specific inhibitors of p450-3A4 and p450-2D6, respectively, 
were also studied. Results are provided in Table 1 and Figures 1-3. It appears from 
the in-vitro data that fluvoxamine is a potent inhibitor of alprazolam metabolite 
formation 13A41 and that it is relatively weak towards inhibiting 2-0H-r-IMI formation 
(206). Details of methods for experiment and data analysis are provided in the 
Appendix. 

In humans, alprazolam clearance decreased by about 55% when it was 
coadmin1stered with fluvoxamine compa~ed to alprazolam given alone. In vitro 
partitioning of fluvoxaminc between liver homogenate and water yielded a ratio of 
26.6. Based on in vitro data, expected decrease in clearance of alprazolam was 
43%. Thus sponsor concludes that in vitro findings are predictive of in vivo drug 
interactions (refer comments 3-5). 

Lorazepam and Bromazepam 

The Influence of Multiple-Dose Administration of Fluvoxamineon the Pharmacokinetics 
of the Benzodiazepines Bromazepam and Lorazepam. A Randomized, Cross-over 
Study (Protocol H. 1 14.6004/P). 

OBJECTIVE 

The objective of this study was to determine the influence of fluvoxamine on the 
pharmacokinetics and pharmacodynamics of bromazepam and lorazepam in healthy 
male subjects. 

STUDY DESIGN 

Thirteen hP.althy male subjects participated in this randomized, four period, crossover 
study. One S 1Jbject withdrew for personal reasons and was reJ)Iaced by a subject who 
complete~ the pharmacokinetics portion of the study. Pharmacodynamic 
measurements were obtained for 11 of the 12 subjects wt,o completed the study. 

Serial blood samples for the determination of plasma bromazepam and lorazepam 
concentrations were collected up to 96 hours after benzodiazepine administration. 
Immediate and delayed word recall, simple and choice reaction times, number 
vigilance ta:;k, memory scanning task and delayed word recognition tests were 
performed at frequent intervals during each treatment period. 

DOSAGE FORMS: 

Fluvoxamine 50-mg cap<>ule (Batch No. FCA89J04A, OP No. 13294) 
Bromazepam 12-rng capsule (Batch No. FCA90CI2B, OP No. 13335) 
Lor azeparn 4-rng capsule {Batch No. FCA90DI 1 A. OP No. 13338) 
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RESULTS: 

Steady-state plasma fluvoxamine concentrations were achieved during all the study 
sessions. The mean bromazepam (single dose1 and lorazepam (single dose) 
pharmacokinetics parameters alone and in the presence of fluvoxamine are presented 
in the following tables. 

Geometric and Harmonic Mean Pharmacokinetics Parameters and 
90% 

Conti~ence Intervals (CI) for Bromazepam and Lorazepam 
Alone and with Fluvoxamine 

Bromazepam Bromazepam Bromazepam (plus 
Parameter tluvoxamine) 

Median Tmax 
(hours) 2.0 2.75 

em ax (ng/mL) 158 215 
(90% CJ)~ (131-190} (176-263) 

AUC (nghr/mL) 3879 9195 
(90% CI) (3081-4883) ( 7132-11854) 

Harmonic T,1 l (hr) 18.8 36.0 
(90% Cl) (17.1-20.8) (31.1-42.8) 

LorazeplUII Lorazepam LoralllepAlll (plus 
Parameter fluvoxamine) 

Median Tmax 
(hours) 1. 75 1. 75 

em ax (ngfmL) 36 38 
(90% CI) (32-40) (35-42) 

AUC (ng hrfml) 669 749 
(90% C!) (574-781) (625-897) 

Harmonic T,1l (hr) 14.6 16.3 
(90% CI) (13.1-16.4) (14.6-18.5) 

• '1•1- c:!. \.J "'-r--0 -...;._ t1-.e. 1"~ ... '-'t-k" M&o"'. 

The ratio of the geometric mean values of AUC for broma.:epam with fluvoxamine to 
the AUC of bromazepam alone was 2.39. The ratio of the geometric mean values of 
Cmax for bromazepam with fluvoxamine to the Cmax of bromazet)am alone was 1 .36. 
Tne harmonic mean elimination half-life (T1/2) of bromazeparn was significantly 
increased (p < 0.05) in the presence of fluvoxamine, compared to bromazepam given 
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alone. 
The geometric mean AUC and harmonic mean 1 1 !2 for lorazepam in the presence of 
fluvoxamine were increased by 12%, compared to lorazepam given alone. The 
geometric mean Cmax and median Tmax were not greatly affected by corocomitant 
administration of fluvoxamine. 

Impairment in the cognitive function tests when bromazepam and fluvoxaminc were 
admtnistered concomitantly appeared 16 ~nd 24 hours aher dosing when lorazepam 
and fluvoxamine were administered in combination. After 24 hours, impairments in the 
primary or secondary variables were observed on 26 occasions during bromazepam and 
fluvoxamine co-administration, compared to four occasions whera bromazepam was 
given alone. 

The effects of lorazepam alone on cognitive function had subsided at 12 hours post 
dose, but there was a return of widespread impairment at 1 6 hours post dose 
suggesting a possible interaction between minimal impairm'1nt and fatigue. After 24 
hours, impairments in the primary or secondary cognitive function variables were 
observed on four occasions with lorazepam alone and on 16 occasions during 
fluvoxamine and lorazepam concomitant administration. 

Fluvoxamine effects on cognitive function as assessed from flu\loxamine baseline data 
(pretreatment) indicated significant improvements in speed of memory scanning, speed 
of detections on the vigilance task and accuracy of delayed verbal recall. Trends for 
improvements were also seen in simple reaction time, choice reaction time, and 
accuracy of vigilance. 

CONCLUSIONS 

The above results suggest that fluvoxamine inhibits the matabolism of benzodiazepines 
which are metabolized by hepatic oxidative pathways (bromazeparn), but does not 
affect the metabolism of benzodiazepines which are metabolized by glucuronide 
conjugation (lorazepam). The increased plasma concentrations of bromazepam which 
were observed in the presence of fluvoxarnine w&re accompanied by increased 
impairment of cognitive function, compared to bromazepam given alone. The overall 
increase in impairments during fluvoxamine co-administration was greater with 
bromazepam than with lorazepam. 

The AUC and T,,2 of bromazepam increased about fold suggesting that 
· fluvoxamine interfer>Js with metabolism of bromazepam. Pharmacodynamic evaluation 

showed that frort1 16 hours onwards, fluvoxamine co-administriltion with both 
benzodiazepines caused an increased number of cognitive impairments. The overall 
increase in impairments was greater with bromazepam than with lorazepam. 

Orah dated 210194 
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labelling Comments: 

1. Lorazepam in combination with fluvoxamine produces marked impairment of 
attention, vigilance, memory and subjective alertness. Fluvoxamine has shown 
significant drug interaction with Bromazepam and Alprazolam hence, When these drugs 
ate administered concurrently, the starting dose ot benzodiazepines should be reduced 
and the patient titrated to the lowest dose. 

General Comments: 

2. The agency appreciates and encourages the efforts by the sponsor for conducting 
the in-vitro drug metabolism study to predict possible drug interactions. 

3. The method for determining Ki values for various SSRis was not described in the 
report. Dixon plots would be h&lpful In this regard. 

4. The Ki values of different SSAis for known Cyt-P450 probes are indicative of 
possible interactions, however, these are not conclusive unless experiments are 
properly designed. 

5. In vitro partition ratio of fluvoxamlno between liver homogenate and water was used 
to predict the net decrement in alprazc:lam dearance based on the in vitro data. This 
tails to represent proper ph.,.siologic conditions. The partition ratio between 
hcpatocytes or liver tissue slices and plasma would be more relevant in this 
al.sessment. 

AecommendatiMa: 

Please incorporate comment 1 In the labelling of fluvoxamine. Please forward 
comments 1-5 to the sponsor. 

l'lu: t' (p1 ~..::-::--

Chandrahaa G. Sahajwalla, Ph.D. 
Pharmacokinetics Evaluation Branch 

RD/FT Initialed by Raman J::aweja, Ph.D. t{,Ju~.c- l.fi')f, 
cc: IND 
Division, Drug, 

Droit do\od 2/8/94 

• tiFD-12C, HFD 426 (Sahajwalla, Baweja, Fleischer), Chron 
Reviewer Fllu, Hf~ '3'tOt".:.rL J. 
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TAIL! l 

SUMMAAY OF IN VlTID INHIBITION SnlDIU 

Htan <=S£) Kt val~• 1n ,.H (n-3•6): 

Alpazoll!l fl.uipta!lino 

4·0K·AIJ' CI·OH·ALP 2-0K·Diti 
t'oraotton tonaa1:f.on toraation 

SS!Ua 

Fluvoxuine l0.2(:tl. 3) 1.2(tl.J) l6.6(:t6.5) 

nuoxettn• 13.3* 47.2(tl3.7) l.O{S:O. 7) 

Norfluoxetine ll.l* 1.8(%3.5) 3.5(±1.1) 

S•rtreUne 23.1* 1S9(t83) 22.7(%7.0) 

Deeaethylaertraline 20.4• 56 (±22) 16.0(±4.5) 

Puoxetine 39.4(%5.2) 36.7(±7.2) 2,0(±0.8) 

lndtl cpapgund• 

Ketoconuole .046(±.013) .076(t.01J) 10.3(±1.8) 

Quinidine 626* 12(:±27) 0.0.53(±0.037) 

*indicatea harmonic mean valu. 

' 

01 009 

30144 39292 02-u9-94 oe:S3AW P007 uoe 
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SUMKAIY SCitHIIFIC &!PORI 

Li1a L. von Kolcke, M.D. 
David J. Greenblatt, M.D. 
Jerold S. Hat'lll&tz, a.A. 
Richard I. Shader, M.D. 

Department oC Pharmacolo(Y and 
!xpecl••ntal Tharapautics, 

Tuft• Univ•rtity School of Medicine &n4 
Nev !n&L&nd Medical Canter Hoapital, 
loaton, lfA 

DISTIIIGUISHIMG SEi.OTOIUlf-SliCiliC lllt:PTAU II'IIIUITOl Am':tDUI!SSANTS VI£.1fRC'T'l 
OR DlOO XIT~OLIS~ IN VITJO 

Aagk&rqun4 and Ob,tcttyta 

S.rotonin-IP&clfic reuptake inhibitor {SSJ.I) anticlapnuanta have the 

addt.t.1onal pharmacoloatc propercy of 1oopa1.rLf. the ac~olv1ry of hepatic dru&

utaboUdns enz)'lDu. Many ::l1n1cal report• have daacribad phai11acokinttic drus 

intaractf.ona of actual or pott~ntial cl1ntcal iaportance aa a conaequaaca of thb 

prop"rty. 1 ·~ However it 11 clear that there are aisnificant clif!erencea amcns 
SSlia in their capacity to inllibit cytochrou activity; Ulteviaa, not all 

oytochro•• tubfamilitl are equally •~clptl~l• ~o 1nh1b1t1on by SSlia.~·· 

The pruant atudy evaluattd tha ef!acta o! tllNOlWiine on drua-.. cabolhins 
' 

activity in huaan llvar ldoroao .. J. puparatiOtll .Ln vtcro. Tvo of the 1a01t 

t.portant cytoc~o.. aubfuiliea t>eta uau&~d: P4~0-3A4 and P450·2D6, Tha 

index reaction ntlectin& P450-lA.4 aot1Vil:)' w .. the parallel hydroxylat:ian of the 

. benzodiazepine alpra&ol .. (ALP) ~o ita .. tabol1tea, 4·hydroxy- &ad Q·hydroxy-

Tht index reaction reflect~.DJ P450·206 

ac:tl.v1ty vu the hydroxylation of ~dpl'amine (DHI) to for. 2-hydz:ouy-cleaipr..Une 

{Z-OH-DKI).I The e!!ecea o! tluvoxaaine vera co~arad to thoaa of othar SSRia 

and their principal .. t•bolitea. Also studiadwez:e tha lnhibi~ina proparti•• of 

• 

01 005 
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,L,L, j ·.:...:. 1-LU u·~ ·~ Ub.:.;-t 

ketoconazole and quinidine, establiahed •• hiahly potane and relatively apec1f1c 

inhibitors o! P450·3A4 anci P450·206, rupactively.J·'· 7·' 

M• thod..t 

Liver •AJ~Pl., froa h\Jil&n <l.onors ware uaed to pnpar" 11icroaoua by 

ultracantrltuaation u daacribad prevlocaly. t~u Microaomal pallet& vera 

IUipendad in pot&U1WI phoaphate buffer containina •• alycarol &11d atored 

at -so•c until uae. Incubation a1xtur&l contained 

M& ... , IlK NADP'", a.rus an 1aoo1trate/boc1trlc dehydroaenue rea•neratina 

ayatem. Rtact:ion.a vert initiated by add!l::ion ot mlcrosoul prot:ain 11&/111). 

Attar 20 • 30 111inucaa at 3 7"C, raac:tiona wen . .copped by encl 

addition o~ ~l of aceconit:rtle. 'r.la_.~opri~~rd was a6dacl, 

the incubation 11ixtur1 V&l centritu,ed, and the supernatant tra111ftrrad to an 

autou.mplina vial !or HPLC anAly1ia. All inc:ubation.t were parforud in 

duplicate. 

Th• HPLC systea uaed a reveru-phne C·ll Kicrobonclapack cotu.n, with 

effluent 11onit:ored by ultraviolet &btorbanca. •-a Incubation aixturu were 

analyud dona with calibration atandard• cont.a!nifll known. quantitiu of 

aetabollttl. ror analyaia of 4-0H·All an4 a•OH·ALl, the internal atandard wa. 

n1t:razapaa or acetaa1nopben, and tha absorbance waval•n&th ~~ ~for 2-0H· --- --·- ... 

1111. 

For atu4h• ot AU, '· 10 1ncllb&tian cuba• conu:l.ned ALP ooncentrat:Lo111 

tan&LIIJ troll ~· Inhibitor atu61" inclu4td 1ncllbation t\lb .. 

oontainin1 indiviOu&l SSlla (~ to )IJ(), kato<:onaaole (~ to :H), or 

q4ni01u (up to ,.X), aloua dth ALl. 

l'o:: s t:udiu of DHI , 11 incubation tubal contdned. DKI ran&11\J fr011 

• 

01 006 
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,~;_, t .i.•• I LU '-.iJ .• __,.... VU· ..-~) 

jjli. Inhibitor tubu cootdn•d S!Rla ~). kttooontzole (up to ~) 

or quinidine (up to ~). 

Reaction valocltl.u wne upruud tn un1.ts of rumoMcleajlll/a1rV~~& protein. 

Raace!on vdodtiu (V) at varyin& concanr.tation of aubat:rata (S) a.r.d 

inhibitor (I) were analyzed (without cranafo~u.clon) by nonli.near laut aqU&r .. 

re,raaaLon analysls. 11 Data points were fitcad to the followina !unction: 

(iot~.~&C1on t) 

Icaratad vartabtu wen: VMX, tha ll&xiiii\.LII ra.action velocity, JC., the half- 'l 

..... 
_,~-.. ..r" 

luulta ang Pis~uuLQn \r-.... 

f'i&uree 1 and 2 show rapruentativa kinetic cror AU' and DKI, ancl tha 

effect o! !luvoxamine on the reaction rata•. Tabla l au.aaritea all l 1 values. 

tluvoxutna and norfluo~tet~na had aiailar poter..:y aa ifthibitou ot. 

alpruol.aa aatabo"i.ite foraation, whtla tlla other SSRia had a11uvbat lowr 

potency. Condattnt v1th the pruUIIacl role o! P4~0-3A4. katocouzola va.a a 

hi&hly potent inhibitor ~t both pathway•, whlla qutn1d1nt vaa a weak 1~1bitor. 

Peroxttine, !luoxetine and norfluoxet1ne were th• mc3t potent inhibitors 

of 2·0K·DK1 formation, while fluvoxaaln., aereralint, and dea .. chyl.aar~alina 

vara relatively weak. HUIIan ph&naaook1net1c: ltucl1u hav• y11ldecl reaulta 

nutluox"t1ne14 c:au.aa ve:y larJ• 1nctt&lll in ateady-ataea Dttl levela durin& 

coada1n1•tration, while cotharapy ot DKI wlth ••rerallna/d•••echylaarcraline 

eau.a• rala.tively •~ll chana•• in •teady-ata~• DKI lava1a,l' In v'cro atuditl 

• 
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• wlJ r· .L _) 

of the indt~ compo~d• (Tabla 1) demon•tr&ttd that quinldlnt waa & hiahly potent 

inhibitor of 2·0li·DM1 fot111adon, wi~h & K, value 1n the nano111olar ranae. 

Although 111uch leu patent than quinidine, kecoc<>o:<~zale had a mean K; of 10,3 .uli. 

Th• t:alat!on of the ln v!cro findings !or !luvaxAJDine to ACtual dru5 

ac;tminiatration Ln h\llll&r.l wn avaluata4 u.in& the data of Flehh•ktr and l!uht. U 

In that study, caadminisc:ratlon of tluvolUmina wtth alprazola• c:auaed a S'• 

reduction in alpra~olam clearance comp•t•d to alprazolam at~n alone. The ~ean 

steady·atata fluvoxamine conc•ntration was BO.l n&fml (.2525 ~). ~· meatured 

the ln vlt:ro partitlonina of ttuvoxuln• between Uvar homoaenate and water; the 

mun putition utio wq 26.6. This, lll'..1lt1pl1ed by the pluu concentt:aticn froa 

above, yi~ld• an expected liver tiasua concentration of 

l, above, 1t can be ahovu that the fr&~tlonAl deore~ent of ln V1Cro reaction 

v.tocity at any conc:entu.tior. o! inht.bitot' relative to the vel~ity with no 

inhlbttor il: 

fractional dectaaent • 
I 

(ltqu.ation 1) --
under the aaeumption that the co~entration of subltrace (alprazolaa) 11 much 

aa&ller than tha reaction ~· lnterina ~ &I the inhibitor concentration 

in Equation 2, the Man pn<llcted net decr111ent 1n alpruolq clearance ba .. d on 

the lD vltro data ~•• 4Jt t 3.8, (Fi,ure 3). Thua the in vitro findina• ara of 

predictive val~• in the context of human ~rua 1nteract1cn•. 

The authors are 1r~telul tor the co~cr1butione o£ Dr, K1chae~ H. Court and 

Ks. Su Xian& Ou4n . 

• 
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ENVIRONMSNTAL ASSESSMENT 

AND 

FINDING OF NO SIGNIFICANT IMPACT 

FOR 

Luvox 
(fluvoxamine maleate) 

Tablets 
(25, 50, 100, and 150 rng) 

NDA 20-243 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND H.ESEARCH 

OCD fluvoxamine Page 547 of 708



FINDING OF NO SIGNIFICANT IMPACT 

NDA 20-243 

Luvox 

(fluvoxamine maleate) 

Tablets 
(25, 50, 100, and 150 mg) 

The Food and Drug Administration (FDA) recognizes the National 
Environmental Policy Act of 1969 (NEPA) as the national charter 
for protection, restoration, and enhancement of the environment. 
NEPA establishes policy, sets goals (section 101), and provides 
procedures (section 102) for carrying out the policy. 

Environmental information is to be available to the public and 
the decisionmaker before decisions are made about actions that 
may significantly affect the quality of the human environment; 
FDA actions are to be sup0orted by accurate scientific analyses; 
and environmental documents are to concentrate on timely and 
significant issues, not to amass needless detail. 

The Food and Drug Administration Center for Drug Evaluation and 
Research has carefully considered the potential en-Jironmental 
impact of this action and has concluded that this action will not 
have a significant effect on the quality of the human environment 
and that an environmental impact statement t:herefore will not be 
prepared. 

In support of their new drug application for Luvox, Solvay 
Pharmaceuticals has conducted a number of environmental studies 
and prepared an environmental assessment (21 CFR 25.3la(a) 
(attached) which evaluates the potential environmental impacts of 
the manutacture, use and disposal of the product. 

The Center cannot determine that Luvox may not be toxic to 
organisms in the human environment due to limited ecotoxicity 
data. Therefore the applicant shall be required to collect 
contaminated-drug substance wash water associated with equipment 
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cleaning dur~ng the manufacture of Luvox tablets treating the 
same as pharmaceutical waste. The firm shall transport this 
waste oi:c-site for destruction by high temperature incineration. 
The firm has provided letters from their foreign manufacture 
assuring compliance with applicable law. 

Luvox is extensively metabolized in humans and therefore will 
probably not be discharged to any significanc extent to the 
environment. 

The Center for Drug Evaluation and Research has concluded that 
the product can be manufactured and used without any expected 
adverse environmental effects. PrecauliOi1S taken at the sites of 
manufacture of the bulk product and its final formulation are 
expected to minimize occupational exposures and environmental 
relea~e. 
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I'Z...-5"•'J'/ 
DATE 

\6--1 ~ /J_!j 
~ 

ruJ I t_/ 1 

_(.Ut4_~~}l_x~~---
Concurred 
Charles S. Kumkumian, Ph. D. 
Assistant Director (Chemistry) 
Office of Drug Evaluation 1 
Center for Drug Evaluation and Research 

Attachment: MSDS 
Environmental Assessment 
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CC~ Original NDA 20-243/HFD-120 P. David 
FONSI File 20243 
Docket File 
FOIA PFD-019 
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Environmental Assessment for 
LUVOX"' (Fiuvoxamine Maleate) Tablets 

1.0 DATE 

September 20, 1994 

2.0 NAME OF APPLICANT 

Solvay Pharmaceuticals, Inc. 

3.0 ADDRESS 

901 Sawyer Road 
Marietta, Georgia 30062 

4.0 DESCRIPTION OF THE PROPOSED ACTIC'N 

4.1 Requested Approval 

Solvay Pharmaceuticals, Inc., is requesting approval to manufacture, 
package, distribute, and market LUVOX"' {fluvoxamine maleate) Tablets 
for the treatment of obsessive-compulsive disorder (OCO) in humans. 
Finished tablets will be packaged in high density polyethylene (HOPE) 
bottles and foil backed plastic blister packs. LUVOX"' Tablets will be 
administered daily, by the oral route, tC• affected individuals. Approved 
tablets will contain 25, 50, 100, and • tlO mg of active ingredient. The 
marketed product will be dispensed only on the order of a licensed 
physician. 

4.2 Need for the Action 

Safer and more effective therapies are needed for individuals affected 
with obsessive-compulsive disorder. OCO is a serious and potentially 
disabling disease that is associated wtth depression and an increased risk 
of suicide. Currently available therapies may caustJ a number of side 
effects including fatigue, somnolence. vomiting, nausea. dry mouth, 
sexual dysfunction and may be associated with an increased risk of 
seizures (Jenike et 31., 1990). These side effect~ limit the use of these 
compounds in ceo affected individuals. 

01 001 
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Fluvoxamine maleate is effective in the treatment of OCD and has few 
associated side effects (Tamimi et al.. 1991 ). Tht: mechanism of action 
of fluvoxamine maleate is thought to be linked to the inh1bition of 
serotonin re-uptake in neurons. In preclinical studies, it was found that 
fluvoxamine maleate inhibited neuronal re-uptake of serotonin in vitro. In 
contrast to clomipramine, fluvox<>:nine maleate produces no sedative 
activity or amphetamine-like stimulating activity, and possesses limited 
anticholinergic activity. Moreover, fluvo..:amine maleate does not 
promote seizure activity. Fluvoxamine maleate will provide a therapeutic 
option for patients affected by OCD. 

4.3 Locations Where the Products will be Produced, Tested, or 
Distributed 

The drug substance. fluvoxamine maleate, will be manufactured and 
packaged in bulk for export by Solvay Duphar B. V, at its facility in 
Weesp, The Netherlands. Tablets for distribution in the United States wi!l 
be manufdctured at Solvay Pharmaceuticals, Inc., in Baudette, Minnesota, 
and packaged in HOPE bottles or shipped in bulk to a contractor f01 
blister packaging. Upon comp,etion of bulk packaging in Baudette, 
tablets will be transferred to PACO Pharmaceutical Services, Inc. in 
Lakewood, New Jersey, for blister packaging. Stability testing, limited 
quality assurance analysis and final distribution to physicians and 
pharmacies will take place at Solvay Pharmaceuticals', Inc., facility in 
Marietta, Georgia. 

Drug Substance Manufacturing Site: 

Solvay Duphar B. V. (Weesp Facility) 
C.J. Van Houtenlaan 36 
1 381 CP Weesp 
The Netherlands 

An environmental assessment report for the drug substance 
manufacturing site is included in Confidential Appendix 2. 

Drug Product Manufacturing. Bottle Packaging. and OC/OA S1te: 

Solvay Pharmaceuticals, Inc. 
210 Main Sueet West 
Baudette, MN 56623 

n 1 o o '! 
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Blister Packaging Site: 

The tablets will be packaged for final distribution at: 

PACO Pharmaceutical Services, Inc. 
1200 Paco Way 
Lakewood, NJ 08701 

An environmental assessment report for the blister packaging site is 
included in Confidential Appendix 3. 

S!£Qility Testing. Alternate QC/OA Analys1s. and Distribution Site: 

Solvay f'harmace\<.icals, Inc. 
901 Sawyer Road 
Marietta, GA 30062 

4.4 General Dispersement of Finished Product 

LUVOX"' Tablets will be used in private residences. hospitals, and clinics 
thrt.uqhout the United States. Returned and rejected goods will be 
accumulated at Solvay Pharmaceuticals'. Inc., facility in Marietta, Georgia 
and incinerated at facilities permitted to handle pharmaceutical wastes. 

4.5 Types of Environments Present at and Adjacent to Corporate 
locat!ons 

§olvav Duphar B.V. !Weesp Facility; 

The drug substance will be manufactured at the Solvay Duphar facility in 
the town of Weesp. The facility is servad by city water and an ott-site 
sewage treatment facility. The manufacturing site for fluvoxamine 
maleate consists of 423,845 square meters total area and is surrounded 
by meadows, private housing, and warehouses. Buildings occupy a 
space of 148,005 square meters. The climate is cool and tamperate. The 
surrounding terrain is flat and the upper soil is a silty clay typical of the 
Netherlands. The site is partially adjacent to surface water (ditches). The 
Amsterdam-Rhine canal, a small harbor, and a waterway called 'Smal 
Weesp' are nearby. The rainwater from the chemical production area is 
collected in a rainwater sewer system and treated in the sewage 
treatment facility. The rainwater from other areas of the site flows to 
ditches or the municipal sewer system (e;ity of Weesp). 
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Solvay Pharmaceuticals. Inc .. Baudette. Minn~ 

LLJVOX"' Tablets wi11 be .naflufactured, tested, and packaged in HCPc 
bottles at tne Solvay Pharmaceuticals'. Inc., facility in r 1udette, 
Minnesota. This area has a coo!, temperate climate. The site is one 
block west of the main business district, and is surrrJunded by other light 
industrial and commercial properties. The site is ::.erviced by the city 
water supply and city sewer. All water and sewage from the plant 
buildings and adjacent open areas drain into the city sewer. 

The facility, which is approximately 105,000 squ<Jre feet, provides 
administrative offices, including Human Resources, Accounting, Matenals 
Management, Purchasing, Production, Packaging, Warehousing, and 
Shipping; support facilities for Engineering and Maintenance; and 
laboratory facilities for Quality Control and Assurance. 

PACO Pharmaceutical Services. Inc. 

LUVOX"' Tablets will be blister packaged by PACO Pharmaceutical 
Services Inc. in Lakewood, New Jersey. The facility is located on a five 
acre level site which is surrounded by other light industry, woods, and 
residential communities. It is served by city water and sewer and is 
located within the 1 00-year flood plain of Ceder Creek, a tributary of the 
Metedeconk River. The one building on the site occupies approximately 
200,000 square feet. The climate is temperatcl and the soil varies from 
sandy loam to sandy gravel. 

Solvay Pharmaceuticals. Inc .• Marietta, Georoia 

Distribution of the finished and packaged drug product will occur at 
Solvay Pharmaceuticals, Inc., in Marietta, Georgia. This area has a 
warm, temperate climate. The facility supports Administration, 
Manufacturing, Research and Development, and Quality Control/Quality 
Assurance (QC./QA). The Mariett3 facility will serve as an alternate 
QC/QA site for LUVOX"' Tablets and for stability testing. Solvay 
Pha~maceuticals, Inc., is located in a suburban area and is surrounded by 
other liyht industrial businesses, undeveloped commercially zoned 
property, and apartments. The site is served by city water and sewer. 
The total site comprises 44 acres of lawns. wooded areas, and 
r,-,oderately sloping hills. Buildings and parking lots occupy approximately 
376,000 square feet. The upper soil layer is clay. 
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5.0 IDENTIFICATION OF CHEMICAL SUBSTANCES THAT ARE THE 
SUBJECT OF THE PROPOSED ACTION 

Tile chemical substances that are the subject of the proposed action can 
be divided into six categories: ( 1) drug substance and related impurities, 
(2) drug substance manufacturing waste products, (3) tablet 
manufacturing waste products, (4) quality control testin!J materials, (5) 
packaging materials and package disposal waste products, and (6) drug 
substance metabolites. 

5.1 Drug Substance Description 

Chemical Name: 5-methoxy-4' (trifluoromethyl)valerophenone(E)-0-(2-
aminoethyl)oxima maleate ( 1:1) 

Generic Name: fluvoxamine maleate 

INN: fluvoxamine maleate 

CAS Registry Number: 61718-82-9 

Structural Formula: 

Molecular Weight: 434.4 

Physical Description: White to almost white crystalline powder. 

Melting Point: A~nroximately 122 • C (with decomposition) 

Purity: 98.0- 102.0 percent 

Impurities 

Chemical structurt'!s and specifications for impurities of fluvoxamine 
maleate are presenteo in Figure 1 in Confidential Appendix 1. 
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5.2 Drug Substance Manufacturing 

Drug substance manufacturing wastes are those substances that can be 
released in the course of manufacturing fluvoxamine maleate and the 
materials used in cleaning and maintaining the ::;10dt•ction facilities. 
These substances include fluvoxamine maleate, organic ::olvcnts, 
alcohols, reagents, purified water, inert gases, surfactant:;, clea,ling 
reagents, and commercial detergents typically found in a pharmaceutical 
manufacturing facility. Tabl~ 1 in Appendix 1 lists the solvents, 
chemicals and reagents used in the production of fluvoxamine maleate. 

5.3 Drug Product Manufacturing 

Tablet manufacturing wastes are substances that can be released during 
the tablet manufacturing processes. ThHse substances include 
fiU\toxamine maleate, granulating and binding agents, color additives, 
sugars, coating agents, and phaimaceutical grade water, as well as 
cleaning agents, surfactants, and commercial deterge'ltS. Table 2 in 
Appendix 1 presents the substances and amounts used to produce one 
batch of LUVOX"' Tablets at the Baudette, Minnesota facility. 

5.4 Quality Assurance Testing 

Materials involved in quality control analysis of fluvoxamine maleate drug 
substance and tablets are standard pharmaceutical analytical materials 
and laboratory chemicals. Table 3 in Appendix 1 presents the chemical 
compounds and amounts used in quality control analysis of the drug 
substance before the granulation stage of production. Table 4 in 
Appendix 1 presents the chemical compounds and amounts used in the 
analysis of the finished tablets. 

5.5 Drug Product Packaging 

LUVOX"' Tablets will be packaged in high density polyethylene (HOPE) 
bottles and toil backed plastic blister packs. These packaging materials 
will enter the waste stream as a result of product use, and when rejected 
or expired materials are returned. Table 1 presents the ty!JeS of plastic 
materials used in the packaging for LUVOX"' Tablets. 
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TABLE 1 
PACKAGING MATERIALS FOH LUVOX"' TABLETS 

Pl!!:lti!O Blister Pi!s;ki!!lU: 

Polyvinyl chloride 74.6% 

Polyvinylidene chlilride 17.9% 

High density polyethylene 7.5% 

Pli!S~i!< Boill!!l! 

High density polyethylene 100% 

Source: PACO Pharmaceutical Services, Inc. 

5.6 Drug Product Use 

The metabolic products of fluvoxamine maleate in humans have been 
investigated (Qvermars et al. 1 983). Fluvoxa:-nine maleate is extensively 
metabolized and excreted in the urine. Eleven metabolites have been 
isolated, nine of which have been identified. The molecular 
characteristics ot the metabolites of fluvoxamine maleate and their 
proportions in urine are presented in Figure 2 in Appendix 1. 

6.0 INTRODUCTION OF SUBSTANCES INTO THE ENVIRONMENT 

Fluvoxamine maleate and the chemical substances associated with its 
manufacture and use can potentially enter the environment from five 
sources: ( 1) the fluvoxamine mal.eate drup substance production facility, 
(2) the fluvoxamine maleate tableting and ·iesting facility, (3) tt"le finished 
dosage form stability testing and distribution facility, (4) the sites of 
intenced use, and (5) waste disposal sites for discarded product and 
packaging materials. 

6.1 Drug SL1bstance Manufacturing, Solvay Ouphar, B.V. (Weesp 
Facility) 

lntroduct:on of fluvoxamine maleate nnd its manufacturing by-products 
into the environment can occur from the manufactunng facility in Weesp, 
The Netherlands. Under Dutch law. the introduction of substances into 
the environment is controlled by severai national and local governmental 
authorities. These laws are in accordance with European Community 
guidelines. Solvay Duphar s:tes reduce emissions through process 
optimization and waste minimization strategies, implementing recovery 
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operations wt1ere this is technically and economically feasible, and 
ensuring a high standard of general housekeeping. 

Dutch environmental laws, expected emissions, emission controls, 
compliance with emission requirements, and occupational safety activities 
are aiscussed below. 

Envi.!:Qnmental and 0CQ!J..J2J1i.m~·Hlth LJ,~.and __ ~egulat,.lnLi!l The 
Nefhefland~ 

Solvay Duphar's facilities operate under the environmental and 
occupational laws ·:=~nd subsequent regulations of the Netherlands. These 
laws and regulations cover the handling of emissions to air, water and 
soil, chemical waste disposal, noise regulation, as well as worker health 
and safety. 

The primary legislation regulating environmental concerns in the 
Netherlands is the Environmental Control Act of 1992 (ECA). Until March 
of 1 9~3. the major environmental law in the Netherlands was the Public 
Nuisance Act. The ECA provides improved integration of environmental 
laws in the Netherlands and when fully in place will replace the Public 
Nuisance Act, Soil Protection Act, Waste Substances Act, and the 
Chemical Waste Act, and all of their required permits. Permits granted 
under the Public Nuisance Act, however, remain in force although the 
authority to grant such permits has been repealed. New permits, when 
required, will be granted under the ECA. Appendix 2, Attachment A, 
contains information about the ECA. 

In 1987, the W£esp Local Council granted Solvay Duphar B.V. general 
license for the manufacture and processing of chemical pharmaceutical 
compounds unde; the Public Nuisance Act (Permit HW-7-85). Sections of 
this authorization were updated in 1 989 (Permit HW-5-88). These 
permits have no date of expiration. Copies of the covering letters of 
these permits are presented in Appendix A. 

In compliance with the Public Nuisance Act, the Weesp facility operates 
under a number of regulations that pertain to: 

• storage and processing of chemical compounds, including 
wastes 

• prevention of soil contamination 
• prevention of unnecessary discharge into the waste water 

treatment system 
• prever:tiOn/restrictions of emissions in,::> the air 
• prevention of excessive noise and odor. 
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Environmental Emissions. Emission Controls. and Compliance 

Emissions into the Air 

Air emissions to the atmosphere resulting from the manufacture of 
fluvoxamine maleate are controlled by identifying the spec1fic substance 
or process to be controiled and utilizing several different types of control 
technology. In general, reaction vessels are vented to scrubbers and a 
cryogenic solvent recovery unit which are monitored on a regular basis. 
Particulate emissions are controlled via HEPA filters and wet scrubbing of 
ralevant equipment where appropriate. Less than 1 kg of fluvoxamif'e 
maleate dust is generated and collected per metric ton of drug substance 
produced. Collected tluvoxamine maleate is disposed of via incineration 
by AVR Chemie C.V. in Rotterdam in accordance with the Chemical 
Waste Act discussed below. 

Solvay Duphar B.V. is licensed by the City of Weesp, under the Public 
Nuisance Act, to emit solvents into the air (Permit HW-7-85). The 
permits set general limits on 3 specific non-watu soluble compounds 
(toluene, hexane and petroleum ether) and 1 water soluble compound 
(methyl ethyl ketone). The permitted limit is 120 metric tons annually for 
these 4 solvents combined. Dutch environmental authorities do not 
"certify" the emission values placed in permits. Appendix A contains a 
copy of the relevant section of permit HW-7-85 with calculations 
supporting the 120-metric-ton l1mit. The production of fluvoxamine 
maleate involves the release of toluene and hexane. 

Solvay Duphar B. V. is in compliance with its permitted limit to emit 
solvents into the air. Estimated emissions in i 993 of non-water soluble 
solvents totaled 33 metric to11s, with fluvoxamine maleate production 
accounting for approximately 1 5 metric tons of r.on-water soluble 
solvents. In addition, an estimated 19 metric tons of methyl ethyl ketone 
was emittec in 1993 by other activities not related to fluvoxamine 
maleate production. A total of approximately 52 metric tons of the 
regulated 120 metric tons of solvent were released into the air in 1993. 

The Weesp facility is expected to remain in compliance with its permitted 
air emissions limit. App10val of the pro~osed action would add 
approximately 15 additional metric tons of non-water soluble solvents to 
the total released during the 5th year of production for the U.S. market. 
Thus, approximately 67 metric tons of regulated sc..vents would be 
emitted. This amount is below the estimated maximum emission limits 
established by the permit. 
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Emissions into Water 

Solvay Duphar B. V. has been licensed by the Ministry of Transport and 
Water Management, in accordance with the Surface Waters Pollution Act, 
(Wet Verontreiniging Oppervlakte Water) to discharge treated waste 
water under specified conditions into Dutch surface waters (Permit 
10803 RFR) via the AWZI waste water treatment fac.lity in Weesp. In 
addition, Solvay Duphar has a permit according to the Public Nuisance 
Act to operate the AWZI waste water treatment facility (Pmmit HW-13-
80). The permits have no date of expiration. The AWZI facility is 
operated, by agreement with Solvay Duphar B.V., by the City of Weesp. 

The AWZI waste water treatment facility in Weesp is an advanced 
sewage treatment facility. Influent enters the facility into a contact tank 
where the waste water is mixed with return sludge which contains 
bacterial flakes. The waste water then enters the aerators where 
activated sludge is introduced and biological degradation occurs. 
Following aeration, waste water is then sent to sedimentation tanks 
where sludge is removed and treated effluent is discharged into the 
Amsterdam-Rhine Canal. 

Measurements of the inpu.~ and effluent streams are made daily. Reports 
are generated every 3 months for the Ministry. An annual report 
summarizes the operations of the WWTP for the Ministry of Transport 
and Water Management. 

The AWZI waste water treatment facility and Solvay Duphar are in 
compliance with its discharge permit. Appendix A contains a copy of the 
permit letters for the AWZI facility. A summary of the performance of the 
waste wattlr treatment facility from 1987 until 1993 is provided in 
Appendix 2, Attachment C. 

There is r.ubstantial reserve waste water treatment capacity available at 
the Weesp facility, and it and Solvay Duphar are expected to remain in 
compliance if the proposed action is approved. The changes in emissions 
resulting from approval of the proposed action are described in Appendix 
2. 

Chemic;al o3nd Solid Wastes 

The rel,ease of chemical waste materials from chemical and 
pt1armaceutical production in The Netherlands is governed by ttte 
Chemical Waste Act (We•. Chemische Afvalstoffen). Under the law, all 
chemical liquid and solid wastes generated at the facility are incinerated 
at the Rotterdam AVR-Ct1emie C.V. Waste Handling Facilily. The facility 
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is a four stage incinerator which meets the most stringent requirements in 
the world. The first stage consists of an electrostatic filter to remove fly
ash, metals and, dioxins. These materials are removed to a safeguarded 
dump site. The second stage consists of wet scrubbers to remove 
hydrogen chloride, heavy metals, sulphur dioxide, and hydrogen fluoride. 
The water used in this process is cleaned in a treatment plant and the 
contaminants removed are stored in a safeguarded site. Next an active 
cart-on filter is implemented to remove dioxins and other remaining 
contaminants. Finally, a deNO. plant remr·ves any oxides of nitrogen. 
AVR Chemie, in compliance with the Chemical Waste Act, has granted 
Solvay Duphar B. V. permission to send an unlimited amount of these 
materials to the incinerator. Appendix A contains a copy of a letter from 
AVA Chemie indicating allocated waste streams, numbers and tariffs. 

'.' 'ith approval of the proposed action, fluvoxamine production would 
increase the amount of ch::11:cal waste incinerated by approximately 101 
mt,tric tons dL~ring the 5th year of production of fluvoxamine maleate for 
the U.S. market. Appendix 2, Attachment D contains an example report 
of v •a s 'e removal filed with the Dutch Ministry of Housing, Planning, and 
Env1ronment. 

Employee Protection 

Worker health and safety in The Netherlands is protected by the 
Occup,Jticnal Safety Act which is administered by the Labor 
Inspectorate. The act sets standards for worker protection and training 
that must be adhered to by the employing company. Inspections are 
carried out randomly by the authorities to insure worker safety. 

Personnei working in the Weesp facility are provided with safety 
glasses/goggles, uniforms, safety shoes, and gloves as their norm 
protective equipment. If conditions warrant, workers have at their 
disposal a1r breathing systems, air suits, aprons. and boots. Directions 
for the safe use of equipment and required operatiol"s are written and 
posted in the appropriate work area. Moreover. employees are trained in 
the proper operation of equipment to minimize potential saf€,ty. health, or 
environmental risl<s. In addition, Material SafetY Data Sheets are 
available on site for all chemicals handled at the facility. 
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6.2 Description of LUVOX"' Tableting FacilitY. Baudette. Minnesota 

The final manufacturing process for LUVOX"' Tablets will take place at 
Solvay Pharmaceuticals, Inc., in Baudette, Minnesota. Potential 
disch::uges of fluvoxamine maleate may occur during manufactur"ng and 
packaging runs, quality cont;ol testmg, and equipment and facil ty 
cleaning. Emissions at ccher chemical substances may also occur 
throughout manufacturing, packaging, and quality control CJ(;civities. 
Except for certain analytical reagents, all compounds us~d in the 
manufacturing process are pharmaceutical grade compounds intended for 
human consumption and are readily biodegradable. All emissions are 
minimized through engineering controls, Standard Operating Procedures, 
and Good Manufacturing Practices. 

Substances expected to be emitted and their CAS numbers are listed 
below: 

• Fluvoxamine maleate- 61718-82-9 
• Starch NF (corn) - None assigned 
• Pregelatinated starch NF - None assigned 
• Mannitol USP - 69-65-8 
• Purified water USP - 7732-18-5 
• Colloidal silicon dioxide NF - 7631-86-9 
• Sodium stearyl fumarate NF - 4070-80-8 
• Opadry•Yellow YS-1-2053 (25 mg tablet only)- None assigned 
• Opadry• Yellow YS-1-2013 (50 mg tablet only)- None assigned 
• Opadry" Beige YS-1-8325 ( 100 mg tablet only) - None assigned 
• Opadry" Red YS-1-1891 (150 mg tablet only}- None assigned 
• Opadry• Clear YS-1-7006 - 117698-04-1 
• Carnauba Wax NF - 8015-86-9 
• Methanol- 67-56-1 
• Ethanol - 64-1 7-5 
• 0.01 N Sodium hydroxide in methanol - 1 310-73-2 
• Sodium heptane sulfonate - 22767-50-6 
• Ammonium hydrogen phosphate - 7783-28-0 
• Amrnonium hydroxide solution 25% - 1336-21-6 
• Phcsphoric acid 85% - 7664-38-2 
• Drug Product - None assigned 

Expected emis!:iions, environmental control practices, and occupational 
safety practices are discussed in the follow1ng sections. 
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Emissions into tho Air 

The expected air emissions at this facility include water vapor from the 
tablet manufacturing processes. Very small "!mounts of ethanol and 
methanol could be released to the atmospt->ere in the quality control 
testing of fluvoxamine maleate r(j.l/l/ materials and fin1shed tablets. 

Applications: for air emission facility permits for volatile organic 
compounds (VOCs) are pending for the facility in Baudette. The current 
level of VOC emissions is 183,331 lbstyear. The approv(jl of this 
proposed action will have no cffe~,;i on this permit because there are no 
VOCs u:>ed in the production of LUVOX"' Tablets and the OC/OA 
activities are not expected to release these compounds into the 
environment. 

The analytical methods for LUVOX"' Tablnts utilize a closed system tilat 
does not require extraction or evaporation. Therefore, any emissions 
from these activities would only occur as a result of broken glassware or 
other inadvertent release. Given the current volume of VOCs released 
from the Baudette facility, the impact of QC/OA activities on total VOC 
emissions from the facility would be immeasurable. 

The heating, ventilation, and air conditioning (HVAC) system for the 
Baudette facility incorporates the use of a filter system. Fluvoxamine 
maleate dust will enter the comrolled air space within the LUVOX"' Tablet 
production area during the manufacturing and testing processes in very 
limited amounts. All air effluent generated from the processes involved in 
the manufacture of LUVOX"' Tablets (i.e., weighing, mixing, tableting, 
and quality control testing) will be captured via exhaust systems in HEPA 
(High-Efficiency Particulate Absolute) filters with collection efficiencies 
greater than 99.99 percent for all the particle sizes normally encow~<ered. 
The filtered air in these systems is vented outside. 

The waste material collected in the air filtration systems will be handled 
as solid waste, as described below. Possiblt: maximum emissions to 
workplace or amoient air would be less than 0.01 percent of these 
amounts. 

Appropric te engineering controls are utilized w minimize employee 
exposure \O airborne dusts (e.g., dust collection pick-ups, vacuum 
transfer equip.11entl. In addition, personal protective eouipment (PPE) is 
worn by employees to ··1inirnize potential exposure (e.g., HEPA 
respirators, Air Helmet, supplied air). During all other manufacturing 
operations. including coating, a dust mask is worn by employees ir. tile 
process1ng room. 
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Air emissions that are generated from the production of LUVOX"' Tablets 
are regulated by the Minnesota Pollution Control Agency (MPCAl in 
compliance with section 112 of the Federal Clean Air Act. Specifically, 
these include Minnesota Rules (MR) 7001 .0010 - 7001.0210 (Air Quality 
Permits); MR 7002.0005 - 70002.0095 (Permit Fees); and, MR 
7005.0010- 7005.0117 (Ambient Air Quality Standards). 

As noted above, Solvay Pharmaceuticals, Inc., has applied for facility air 
emiss1on permits. However, issuance has been delayed twice by the 
Minnesota Pollution Control Agency in order to comply with the Clean Air 
Act of 1990. Solvay Pharmaceuticals, Inc., expects to be issued one 
permit: 

Part 7Q (for ozone protection) which specifically addresses air 
emission of organic solvents which are generated from the 
manufacture of other products. Note: Although the Part 70 
permits do address the emissions of particulate matter (PM-1 OJ. 
the ttneshold limit for regulation is 70 tons or greater on an annual 
basis. 

Based on the total fifth year projections of 1352 kg of waste, assuming a 
199.99% air filtration efficiency, we can determine that less than 0.14 
kilograms of fluvoxamine maleate and less than 1 kilogram •f other 
substances would be emitted to the environment for that year. 
Calculations for the emission of fluvcxamine maleate into the air are 
shown in Appendix 1, Tables 6 and 7. Air emissions resulting from 
Quality Assurance testing would be less. Furthermore. because the Part 
70 permit is based uron ~onnage, one can reasonably say that there will 
be nc impact on the impending permits. 

1 99.99% Particulate filtration· Section 6 En11ssions into the A1r. 
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Water Em~~ 

Waste liquids generated from tire production of LUVOX"' Tablets come 
from the washing of equipment after use in thtl manufacturing facility and 
quality control laboratory. All equipment parts and room surfaces (such 
as floors. walls, and ceilings) involved in the manufacture of LUVOX,. 
Tablets are vacuumed; the solid waste is collected for incint:r ation. 
Waste liquids contaminated with fluvoxamine maleate during cleaning 
procedures are collected for disposal as pnarmaceutical waste. 
Flvoxamine maleate will not discharged to the municipal sewer system. 
Chemical reagents used in the OC/OA analytical testing procedures are 
stored and disposed of as hazardous waste at an EPA permitted disposal 
facility. 

The Baudett.:l sewage treatment facility consists of two large settling 
ponds, screens and appropriate pumps. The influent is screened to 
remove large solid debris (e.g. rocks, bottles, etc.), and pumped into the 
primary pond which has a capacity of 46.9 million gallons and receives 
an average daily flow of 243,000 gallons. The primary pond feeds a 
secondary pond with a capacity of 14.96 million gallons. The secondary 
pond is discharged into the Rainy River atter a detention time of no less 
than 195 days and after meeting the following criteria: 

COD 
BOD 
TSS 
Fecal Coliform Bacteria 
pH 

25mg/l (monthly average) 
234 mg/1 (weekly average) 
45 rng/1 (monthly average) 

200/1 00 ml March 31 to October 31 
6.0 to 9.0 

Due to the size and utilization rate of the facility, the ponds have never 
been cleaned and no sludge has been removed for disposal. Moreover, 
none of these ac;tivities me planned in the foreseeable future. 

Baudette Light and Water. which operates the waste water treatment 
plant, NPDES permrt MN0029599, is regulated by the Minnesota 
Department ot Environmental Protection under Minnesota Rule 
7001.1000 · 7001.1100, as subject to regulations under Sect:on 307b of 
the Federal Clean Water Act, 40 CFR 439. Ttw liquid wastes from the 
Baudette facility require no pretreatment under tl1e above regulations 
because of the small amounts of cttemicai substances involved 
(Minnesota Rule 7045.102. subpart 2. section F), and their release is in 
cornpli.:Jnce wttl1 the above referenced laws and regulations. 
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Solid Wastes 

Municipal solid wastes (e.g., office wastes and packaging wastes) are 
disposed of in the Lake of the Woods County Sanitary Landfill, Williams, 
Minnesota 56686. This municipal landfill is regulated by the Minnesota 
Department of Environmental Protection under Minnesota Rule 
7035.300 -7035.2805. 

Solid wastes containing fluvoxamine maleate and other substances used 
in manufacturing and quality control activities will be collected and 
destroyed via incineration. These materials consist of floor sweepings, 
residual solid materials collected during equipment cleaning, and airborne 
dust collected from the air filtration system. The maximum total amount 
of fluvoxamine maleate dust expected to be generated per batch of 
product manufactured is shown in Appendix 1. Table 5. The maximum 
total amount of fluvoxamine maleate waste expected to be generated 
during the fifth production year is 1352 kilograms. In addition, 
approximately, 5400 kilograms of other rnanufacturir.g wastes (i.e., 
granulation wastes not including fluvoxamine malea•e) during the same 
time period will be generated. The calculations detailing these emissions 
may be found in Appendix 1, Table 7. 

Collected solid waste is stored and then transported off-site and 
incinerated by an Environmental Protectio:< Agency (EPA)-registered, non
hazardous waste disposal comp::my equipped to dispose of 
pharmaceutical "rejects" of dosage forms, raw matenals, and 
infectious/.lledical wastes. No products, wastes, or by-products are 
currently land-filled. Two incineration facilities have been identified by 
Solvay Pharmaceuticals, Inc., for the destwction of fluvoxamine maleate 
dust and other associated waste products: 

( 1) (',]den Matt in Systems of Lake, Inc., 3830 Rogers Industrial Park 
Road, Okahumpka, Florida 34 762 

(2) Midway Environmental Management, Highway 66, P.O. Box 728, 
Stroud, Oklahoma 74079. 

The waste disposal \irms and their processes are discussad below. 
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Ogden-Martin Systems of Lake, inc. 

Ogden-Martm Systems operate a typical waste to energy incinerator. 
Refuse collection trucks are weighed at the scalehouse and monitored for 
safety. An overhead crane mixes the waste in the pit and lifts the waste 
up into a feed chute leading to the furnace. 

From the feed chute, waste is pushed by hydraulic ram feeders onto a 
stoker grate. Waste is constantly agitated to insure proper burning. A 
forced draft fan supplies the primary combustion air and overfire air is 
injected through the front and rear walls of the furnace. Heat from the 
combustion process converts water to stear: 1 which is used to produce 
electricity. 

From the boiler, the cooled gases enter the advanced air pollution control 
system. Using lune slurry, the dry scrubber neutralizes ar.y acid-forming 
gases, such as sulfur oxides and hydrogen chloride. Particulates are 
captured by a high-efficiency electrostatic precipitator or by a baghouse. 
As the gas stream travels through these filter devices, more than 99 
percem of particulate matter is removed. The ash residue is then 
conveyed to an enclosed conveyor to an enclosed building where it is 
tested and loaded into covered, leak-proof trucks and taken to a landfill 
designed to protect against groundwater Gontamination. Ash residue 
from the furnace is then pro<;essed for removal of recyclable scrap iron . 

. t..ll aspects of the plant's operation are monitored from a central control 
room 24-hours a day, seven days a week, 365 days a year. 

Ogden Martin Systems operates under permit number A035-193817 
issued by the Florida Department of Environmental Regulation. The 
permit expires on October 25, 1996. A copy of the facility permit may 
be found in Confidential Appendix 4. 

Midway Environmental Management Company. Inc. 

The Midway Incinerator is a Basic 700 - Pulsing Hearth unit with three (3) 
heating stages. Prior to the acid bath bag house, the heat is used to 
generate commercial steam (for energv recovery) and recirculated through 
an economizer and heat exd1ange unit for maximum L se of energy. The 
ash is water cooled and tested (TCLP) along with the filtered material to 
ensure it is 11011-hazardous and landfilled. 
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Midway Environmental .• erates under permit number 87-066-0 issued by 
Air Quality Service, Oklahoma State Department of Health. The permit 
has no date of expiration. A copy of the facility permit may be found in 
Appendix 4. 

Hazardous Wastes 

Hazardous wastes, including solvents that are not recycled, are poured 
into waste drums, documented, ar.d then accumulated in a storage area. 
Approximately 1, 600 liters of solvents and reagents listed in Appendix 1, 
Table 3 wilt be generated during H1e fifth year of pmduction. 

The waste will be Aored for a limited time, as determined by regulation 
40 CFR 262.3<.\ (d) for small quantity generatvrs and Minnesota Rule 
7045.0219, unt;l scheduled pick-up (Facility ID #MND148515737). The 
EPA generation permit and facility ID# number has no date of expiration 
or specific limits. At that time, the wa::.te will be removed from Solvay 
Pharmaceuticals, Inc., and transported to an off-site facility for 
incineration: 

Trade Waste lncir.eration 
#7 Mobile Avenue 
Sauget, IL 62201 

Trade Waste Incineration (TWI) O,)erates under permit number ILDO 
98642424- 29 issued by the Illinois Environmental Proter.tion Agency. 
The permit expires on May 5,1998. TWI incinerates hazardous waste in 
two free-st;:Jnding fixed-hearth inci11erators and one rotary kiln. Emissions 
are r.ontrolled l'Y maintaining proper combustion temperatures, feed rate 
and maintenance of the dry scrubbRr and lime slurry baghouse. A copy of 
the facility permit may be found in Appendix 4. 

Table 2 details the current permits applicable to the Solvay facility. 
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TABLE 2 
CURRENT PERMITS, EXPIRATION DATES AND LIMITS APPLICABLE 
TO SOLVAY PHARMACEUTiCALS. INC., BAUDETTE MINNESOTA 

NAME PERMIT EXPIRATION LIMITS 
NUMBER 

EPA Generator I.D. Number MNf• 7 None None 
-

National Pollution Discharge ' R/30198 temperature 86F 
Elimination System INPDESI I maxi 

pH. 6-9 (range) 

residual chlorine 
0.04 mg/1 

TSS 30 mg/1 

TSS = Total suspended solids. 

Worker Protection 

Employees who work in the production and packaging areas wear 
~'rotective clothing, filtered-air helmets, and dust respirators as needed. 
Laboratory personnel wear eye shields and other appropriate protective 
clothing. All necessary steps are taken to assure compliance with 
Occupational Safety and Health Administration (OSHA) standards and 
hazard communication requirements (29 CFR 1903.1 - 191 0.1450) and 
Minnesota regulations (Mfi 5205.0010- 5206.2000). The Material 
Safety Data Sheet for fluvoxamine maleate is located in Appendix B. 

Calculation of Environmental Exposure 

Tha amount ot fluvox.amine maleate released into the air is negligible. 
Fluvoxamine maleate will not be discharged into the sanitary sewer and, 
therefore, will not be released into surface water. Approximately 1,352 
kilograms of waste fluvoxamine maleate will be collected as solid waste 
and incinerated during the fifth production year (Appendix 1, Table 7). 

All other waste compounds used in the production, testing, and 
packaging of LUVOX"' Tablets will enter the environment in amounts 
within the limits allowed by the applicable laws, regulations, and permits. 
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l t1~ procedures, implementation, supervision, and overall responsibility 
for the ~ontrol of emissions and waste disposal are handled by Solvay 
Pharmaceutic<:!s, In•:., Health, Safety, and Environmental Department. 

6.3 Quality Control T~:sting and Distribution, Solvay Pharmaceuticals. 
Inc .• Marietta, Georgia 

A limited amount of quality control and stability testing of finished 
LUVOX"' Tablets will take place at the Solvay Pharmaceuticals, Inc., 
facility in Marietta, Georgia. Environmental discharges of fluvoxamine 
maleate, and chemical substances and reagents used in the testing 
laboratory, could occur only during product testing and laboratory 
equipment cleaning. All emissions are m1nimized through engineering 
controls, Standard Operatmg Procedures, and Good Manufacturing 
Practices. 

Substances expected to be emitted and their CAS numbers are listed 
below: 

• Drug Product - None assigned 
• Methanol- 67-56-1 
• Ethanol - 64-17-5 
• 0.01 N Sodium hydroxide in methanol - 1310-73-2 
• Sodium heptane sulfonate- 22767-50-6 
• Ammonium hydrogen phosphate ·· 7783-2.8-0 
• Ammonium hydroxide solution 25% - 1336-21-6 
• Phosphoric acid 85% - 7664-38-2 

Expected emission~. environmental control practices, and occupational 
safety practices are as follows: 

Air Em1ssions 

Air emiss;ons associated with the testing of LUVOX"' Tablets contain no 
hazardous materials regulated by the state of Georgi:;; therefore, the state 
does not require a permit. Air from the laboratory is exhausted through 
fume hoods located throughout the work area. The exhaust system 
meets the requirements set forth in the applicable OSHA Standards (29 
CFR 191 0.1450). As stated above, the analytical methods for LUVOX"' 
Tablets utilize a closed system; therefore, no emissions of any kind are 
expected from these procedures. 
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Water Emission~ 

Waste liquids generated frum the analy~ical testing of LUVOX"' Tablets 
consist of small amounts of water, fluvoxamine maleate, reagents, and 
.solvents from the analysis and from the cleanup of laboratory equipment. 
All hazardous waste are collected, stored, and disposed of in a manner 
c:onsistent with all federal, state, and local laws and regulations. Solvay 
Pharmaceuticals, Inc., Health, Safety and Environmental Department 
monitors effluent water from the dilution basin at least annually. Wastes 
·from the dilution basin are transported via sewer line tot 1e waste water 
treatment plant which serves the facility. 

Waste water from the facility is treat' · by the R. L. Sutton Waste Water 
Treatment Plant (NPDES Permit GA0026140) regulated by the Georgia 
Environmental Protection Division (EPD) under section 307b of the Clean 
Water Act, 40 CFR 439 (F.ules and Regulations of the State of Georgia, 
Title 391, Chapter 3, Rule 6). Liquid waste from the Solvay 
Pharmaceuticals, Inc., facility requires no pretreatment and is in 
compliance with the above referenced laws and regulations. 

Solid Wastes 

Municipal solid wastes (e.g., office wastes and packaging wastes) are 
disposed of in the Cobb County Land til!, 1772 County Farm Road, s. W., 
Marietta, Georgia. This municipal landfill is regulated by the Georgia EPD 
under Title 391, Article 3, Chapter 4 of the Rules and Regulations of 
Geoigia. Approximately 300 grams of waste drug substance and 60 
kilograms of other waste will be generated during the fifth production 
year. 

Solid wastes containing fluvoxamine maleate and other substances used 
in analyses will be collected and destroyed via incineration at one of the 
two previously identified non-hazardous waste handlinq facilities. 
Fluvoxamine maleate waste and other waste chemical substances used in 
the laboratory for QC/QA activities are minimal. 

Hazardous Wastes 

Approximately 210 liters of solvents and reagents listed in Appendix 1, 
Table 4 will be released during the fifth production year. All hazardous 
wastes are collected, stored, and 'iisposed of in accordo...nce with fedaral, 
state and local laws and regulations. The waste will be stored for a 
lim;ted time, as determined by regulation 40 CFR 262.34 (d) ~or small 
quantity generators and Title 391, Article 3, Chapter 11 of :h;; Rules and 
Regulation:> of the State of Georgia (Facility ID #GAD981251945). 
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Ultimately, the waste will be removed fr Jrn Solvay Pharmaceuticals, Inc., 
and transported to the hazardous waste incinerator identified above. 

Table 3 lists the applicable permits, expiration dates and applicable limits 
tor the Marietta facility. 

TABLE 3 
PERMITS, PERMIT NUMBERS. EXPIRATION DATES AND LIMITS AT 

SOLVAY PHARMACEUTICALS, INC., MARIETIA, GEORGIA 

NArv,E PERMIT NUMBER EXPIRATION LIMITS 

EPA Generator ID Number GAD981251945 None None 

Georgia Stormwater Permit GAROOOOOO 5/31/98 None 

Worker Protection 

Employees who work in the laboratory wear eye shields and other 
appropriate protective clothing. All necessary steps are taken to assure 
compliance with the applicable OSHA standards, 29 CFR 1903 -
1910.1450. 

CalcUic. !:on of Environment Exposure 

The amount of fluvoxamine maleate released into air and water is 
negligible. Only about 300 grams of tluvoxamine maleate will be used in 
quality assurance testing during the fifth year of production. All wastes 
will enter the environment in amounts within the limits allowed by the 
applicable laws, regulations, and ptHmits. 

The procedures, implementation, supervision, and overall responsibility 
for the control of emissions and waste disposal are handled by the 
Health, Safety, and Environmental Supervisor. 

6.4 Institutional and General Patient Population Use 

Administered fluvoxamine maleate and its metabolites vvill enter the 
environment primarily through waste Water treatment facilities. The 
calculations carried out to prov1de an estimate of the quantity of 
fluvoxamine malec.:te to enter the environment as a result of use may be 
found in Appendix ; . Table 8. The Maximum Expected Emitted 
Concentration (MEEC: is 0.00036 ppm based on the formula and 
assumptions recommended in the PMA Interim Guidance for 
Environmental Assessment Comr;ilance Requirements. The actual 
amounts of fluvoxi'mine maleate entering the environment will be 
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significantly lower because fluvoxamine maleate is extensively 
metabolized by the liver into pharmacologically inactive metabolites. 
Following administration of fluvoxam1ne maleate tablets, less than 4 
percent of the drug is excreted unchanged in the urine IOvermars et al., 
1983; Grahnen and Eckernas, 1992). The MEEC for patient use is more 
appropriately expressed as 0.000014 ppm. 

6.5 Waste Disposal Sites for Discarded Product and Packaging 
Materials 

LUVOX"' Tablets and components of the HDPE bottle and closure 
packaging and the plastic blister packagmg maturials will enter the 
environment upon approval of this action. 

Foil backed blister packs consist of a clear laminated plastic film 
containing rigid polyvinyl chloride (PVC). polyethylene, and polyvinylidene 
chloride (PVDC) bonded to a backing of paper ana aluminum foil. 
Laminated plastic packaging is not currently recycled on a commercial 
basis. When incinerated, PVC and PVDC may contribute to the 
generation of many types of chlorinated and unchlorinated organic and 
inorganic compounds. Much of the concern regarding emissions from 
incinerators associated with chlorinated plastics has focused on their 
potential contributior> to the generation of polychlorinated dibenzodioxins 
and dibenzofurans (PCDDs and PCDFs), and hydrochloric acid (HCI). 
Although there is considerable controversy regaraing the contribution of 
hc..;ogenated plastics to emissions from incinerators, the results from <.1 

number of studies have suggested that there is not a relationship 
between the chlorinated plastics content of municipal solid waste and the 
levels of PCDD1: and PCDFs ILisl<, 1988; Marcus and Mitis, 1988; 
Yakowitz, 1990; Yasuhara 2nd Morit:.,. 1988). This has been attributed 
to the presence of Sl.!fficient naturally oc.::r:urring chlorine in other 
components of the incinerator waste strea;n to generate these 
compounds. It appears thet ir>cinerator opersti"q conditions are more 
impr lt to PCDD/PCDF form.3tion than the prese1~ce or absence of any 
single municipal solid waste constituent. Although HCI em1ssions may be 
correlated with the amount ct chlorine-containing plastics in the waste 
stream, many other mate,·i'ils also contribute tn the production of HCI, 
and efficient emissions controls generally are required. When landfilled. 
these plastic packaging materials degrade extremely slowly (EPA 1990a). 

HDPE botdes may be recycled in many communities. When incinerated, 
HDPE contributes to the generation of many types of organic compounds, 
including polycyclic aromatic hydrocarbons, simpler organic compounds, 
carbon dioxide, and wate;· (EPA 1990a. Hawley-Fedder et al. 1984, Hoff 
1984). These types of compounds also are generated by incineration of 
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many other components of the incinerator waste stream. Emissions of 
these products of incomplete combustion generally depend mo1 e on 
incinerator operating conditions tt~an on the presence or absence of any 
s1ngle municipal solid waste <;omponent. When disposed of in a landfill, 
HOPE degrades extremely slowly (EPA 1990a). 

A total of approximately 14,150 kilograms of plastic blister packaging will 
be used during the fifth production year. Returned, rejected, an·j expired 
LUVOX"' Tablets and their packaging will be accumulated at Solvay 
Pharmaceuticals, Inc., in Marietta, Georgia and shipped periodically to the 
disposal sites identified previously for incineration. It is estimated that 2 -
3 percent of the packaged LUVOX"' Tablets will be incineratec annually 

after return to Solvay Pharmaceuticals, Inc. Based on the fifth year 
production information, a maximum of approximately 354 kilograms of 
blister packaging material, containing 7.5 percent HOPE, 74.6 percent 
polyvinyl chloride (PVC) and 17.9 per..:ent polyvinylidene chloride (PVOC) 
by weight, will be incinerated along w1th the LUVOX"' Tablets if all 
returned material is in blister packaging. 

Approximatelv 13,796 kilograms of blister packaging material from used 
product will enter municipal solid waste disposal facilities around the 
United Stutes based un f!fth year production information. These materials 
will be either landfiiled, incineratBd, or recovered depending upon disposal 
location. It is estimated that 73 percent, 14 percent and 13 percent of 
munici::Jal wastes are disposed of by landfill, incineration, and recovery, 
respectively (EPA 1990b). 

The types and amounts of chemical substance:; expected to enter the 
environment due to the disposal of blister packaging for LUVOX"' Tablets 
are detailed in Table 4. 

A total of approximately 18,513 kilograms of HOPE bottle packaging 
material will be used during the fifth production year. If the 2-3 percent 
of LUVOX"' Tablets returned to Solvay Pharmaceuticais, Inc., is packaged 
in HOPE bottles, approximately 463 kilograms of HOPE will be incinerated 
by Solvay Pharmaceuticals, Inc., based on fifth year production 
estimates. Approximately 18.050 kilograms of HOPE bottle packaging 
material from used product will enter solid waste disposal facilities around 
the United States. 

Calculation of Environmental Exposure 

Plastics are extremely resistant to deg; adation and, as a result. their 
cor',tribution to landfill leachate is not 1.yp1cally considered to be an 
environmental concern (EPA 1990a). 
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TABLE 4 
CHEMICAL SUBSTANCES EXPECTED TO ENTER THE 

ENVIRONMENT AS A RESULT OF THE DISPOSAL OF BLISTER PACKA()iNG 
FOR LUVOX"' TABLETS 

Chemical Amount 

Disposal of Returned LUVOX~ and Packaging 

Fluvoxamine maleate 
HOPE 
PVC 

PVDC 

HOPE 
PVC 

PVDC 

HOPE 
PVC 

PVDC 

HOPE 
PVC 

PVDC 

lns;ineration 

2-3 percent of total produced 
27 k:J 

264 kg 
63 kg 

Disposal of Used L1JVQXN Packaging 

Landfill 

Incineration 

necovery 

745 kg 
7516 kg 
1778 kg 

145 kg 
1442 kg 
346 kg 

135 kg 
1338 kg 
321 kg 

Plastics may contribute to the emissions of a large variety of compounds 
from municipal and hazardous waste incinerators. It has been estimated 
that approx[f'llately 14 billion kilograms of plastics will enter the United 
States municipal solid waste stream in 2000 (EPA 1990). A total of 
approximately 14,150 kilograms c.f plastic blister packaging and 18,513 
kilograms of HOPE bottle packaging will be used during the fifth 
production year ot LUVOX"' Tablets. Together. this represents 
approximately 0.0002 percent of the total amount of plastic enterir•g the 
municipal solid waste stream. 
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Approval of this action would result in a negligible amount of additional 
HCI. PCDDs, PCDfs, and other compounds entering the environment as a 
result of incinera-cion. These compounds would enter the environment via 
emissions from :=PA licensed incinerators into the atmosphere. Proper 
operation of th•~se incinerators and dilution of the feedstocl<. for hazardous 
waste or muni-.::ipal incinerators would significantly reduce the potential 
for release to the environment. The HCI would be largely captured in the 
effluent air scrubbers which reguiate air flowrate, pH, and temperature. 

Pathways gc,verning the chemical fate and degradative pathways of 
fluvox.'lmine maleate are presented in Section 7 of this Environmental 
Assessment report, Fate of Emitted Substances. 

By signing this environmental assessment. Solvay Pharmaceuticals, Inc., 
confirms that it is in compliance with, or on an enforceable schedule to 
be in compliance with, all applicable emission requirements set forth in 
permits, consent decrees and administrative orders, as well as emission 
requirements set forth in app!icabie federal, state, Jnd local statutes and 
regulations at its facilities discussed above. 

7.0 FATE OF EMITIEO SUBSTANCES IN THE ENVIRONMENT 

The fate of fluvoxamine maleate and the other chemical substances 
associated with the proposed action is determined by the physical, 
chemical, and biological characteristics of the compounds involved. In 
the case of LUVOX"' Tablet production and use, in for mat ion presented in 
Section 6 of this Environmental Assessment report indic~tes that only the 
drug stJbstance, fluvoxamine maleate, should be considered for the 
purposes of this environmental assessment. Other potentially emitted 
compounds are introduced into the environment from a widt! variety of 

' sources other than those assocLned with rhe proposed action. The 
amounts of these compounds expected to ente; the environment as a 
result of approval of the proposed action are negligible and are not 
expected to result in any adverse environmental effects. 

7.1. Metabolism in Man 

When administered to humans, fluvoxamint: maleate is extensively 
metabolized. Eleven metabolites have been isolated, all of which are 
excreted in the unne (Overmars et i.Ji., i S83). Le~s than 4 percent of the 
administered dose of fluvoxamine maleate is eliminated unchanged 
(Overrnars et al., 1 983; Grahnen and Eckernas, 1 992). Information 
presented in Overmars et al. ( 1 983! ind1cates that metabolites B and E 
are excreted at levels of 10 percent or greater. However, these 
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compounds are more polar than the parent compound, and are therefore 
not expected to be more environn1entally persistent than fluvoxamine 
maleate. Accordingly, these compounds are not considered significant 
for the purposes of this environmental assessment and will not be further 
evaluated. 

7.2 Fate Studies 

The fate of fluvoxamine maleate in the environment is largely influenced 
by its chemical and physical properties. A brief discussion of these 
properties is presented below and summarized in Table 5. 

TABLE 5 
SUMMARY OF ENVIRONMENTAL FATE STUDIES 

Dissociation Constant (pK,) 

Log Octanoi/Water Partition Coefficient 

Water Solubility 

Vapor Pressure 

Dissociation Constant 

5.8, in aqueous solution 
6.91 and 9.00. in ethanolic solution 

1.59 

15.26 mg/ml 
15.239 mg/ml, based on density of 1 .0014 
giml of saturated solution at 25•c 

1.33 x 10° Pascal 

The dissociat!On constants for fluvoxamine maleate were determined in 
.aboratory studies conducted in accordance with the Food and Drug 
Administration (FDA) Environmental Assessment Technical Assistanc(· 
Handbook, 3.04. The study rep:>rt and data summary charts can be 
found in Confidential Appendix 5. 

In an aqueous titration study fluvoxamine maleate showed one well
defined average pK. of 5.8. A second poorly-defined dpparent pK. 
appeared between pH 7.5 and pH 10 in the aqueous titration study. It 
was not possible to quantitatively characterize this value due to the 
appearance of a precipitate at pH values of 8.5 and higher (the test 
solution appeared cloudy at these elevated pH levels). As recommendcld 
in applicable test methods fer determination of dissociation constants, a 
second titration study was carried out usir.g a IN .ter-miscible solvent to 
resolve the precipitation proclems that occurred on the pure water system. 
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This second titration study, carried out in a 30% ethanol solution, 
showed two pK.s, with averagP- v::l""'"' of 6.91 and 9.00. No 
precipitation was observed under the study conditions from pH 2 to pH 
12. 

Results of these studies suggest that at pH 2 one carboxylate group on 
the maleate, as well as the primary amine on the fluvoxamine, are 
protonated. The second carboxylic acid on the maleate is also at least 
partially protonated. but appears to be a sufficiently strong acid that it is 
completely protonated only at pH < 2 (i.e., outside the scope of the 
study). In the pH range containing the lower observed pK.s, 5.8 in the 
aqueous system and 6.91 in the mixed solvent system, completion of the 
deprotonation of the more at;idic carboxylate group occurs and 
deprotonation of the less acidic carboxylate group begins. In the r;H 
range containing the higher observed PK •. 9.00 in the mixed solvent 
system, completion of the deprotonation of the less acidic carboxylate 
group occurs and slow deprotonation of the primary amine beg1ns. In the 
aqueous titration study, at pH 8. 5, fluvoxamine free base presumably 
was present in excess of its solubility in water (the tests were conducted 
using fluvox<:mine maleate at concentrations of approximately 4,500 
mglliter) and, thus, began to precipitate out of solution. 

It should be noted that alcohols, in general, weaken both acids and 
bases. For example, the average pK. of amines is lowered by about 0.5 
in 50% ethanol (Albert and Serjeant, 1984). Thus, based on the 
information discussed above, at pH 9 no more than half of the total 
tluvoxamine present in an aqueous solution would be present as the free 
base, and it is likely that less than this amount would actually be present. 
Waste water tredtment facilities typically operate at pH levels in ·he range 
of 6 to 9, probably skewed to lower values (i.e., closer to neutral pH 7) 
{Merrit, 1983; Metcalf and Eddy, 1979, AWA. 1990). Values higher than 
this generally occur only for specialized separation processes (e.g., 
addition ot lime to coagulate and collect specific waste components). 
Similarly, receivi!lg water bodies for waste water treatment plant effluent 
streams also are generally in a pH range of 6 to 9, al5o probably skewed 
to lower values {Britton eta/., 1983). Accordingly, under most 
environmentally relevant conditions, the majorit"' of the total fluvoxarnine 
present woulcJ occur as ionized ftuvoxamine maleate. For example, at pH 
8.5, 8. and 7. the rnolar fractions of fluvoxamine free base present at 
equilibrium ···-uld be approximately 0.24, 0.09, and O.Oi, respectively. 

Qqanoi/Water Partition Coefficient 

The log uctanol/wo:Jter partition coefficient tor fluvoxarnine maleate is 
1.59. This value was deterrnmed i,J a study conducted in accorda11ce 
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with the FDA Environmental Assessment Tecnnical Assistance Handbook, 
3.02. The study report and data summary .;harts are presented in 
Confidential Appendix 6. 

Water Solubilit~ 

The water solubility of fluvoxamine maleate is 15.26 mg/ml or 15,239 
ppm based upon a density determination of 1 .0014 g/ml of saturated 
solution at 25 ·c. The water solubility of the compound was determined 
in a study conducted in accordance with the FDA Environmental 
Assessment Technical Assistance Handb0ok, 3.01. The study report and 
data summary charts can be found in Ccnfidential Appendix 7. 

Vapor Pressure 

The vapor pressure of fluvo.xamine maleate is less than 1 .33 x 10 5 Pascal 
( 1 0 1 torr). The vapor pressure of the compound was determined in a 
stLJdy conducted in accordance with the FDA Environmental Assessme1 
Technical Assistance Handbook, 3.03. A study report and data summary 
charts can be found in Confidential Appendix 8. 

Environmental Significance of Fate Studies 

Fluvoxamine maleate is expected to enter the environment as a result of 
patient use. Fluvoxamine maleate excreted after patient use will enter 
the environment primarily via sanitary sewer systems throughout the 
United States, with release to WWTPs and subsequent discharge to 
receiving surface water bodies. Under typical expected environmental 
conditions at these types of locations, fluvoxamine maleate is expected 
to be the predominant molec:.1lar species of this compound. The high 
water solubility, low octanol/water partition coefficient, and low vapor 
pressure of this compound indicate that it will localize primarily into tt1e 
aquatic environmental compartment. Thus, based on consideration of the 
PMA Interim Guidance for Environmental Assessment Compliance 
Requirements and requirements under 21 CFR 25.31 a (a). the results of 
these initial fate studies indicate that the aquatic compartment is of 
pr1m,uy concern with regard to the potential environmental effects of 
fluvmamine maleate. Transport of fluvoxamine maleate into the air and 
terrestrial compartments is expected to be negligible by comparison. 

7.3 Fate of Fluvoxamine Maleate in Fre~hwater, Estuarine, and Marine 
Ecosystems 

The major determinant of the fate of fluvoxarnifle maleate in this 
env1ronmental Gompartrnent is its rate ol degr<>dation. In this case, the 
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aerobic biodegradability in water of the compound was determined 
because it will enter thti aquatic compartment primarily via waste water 
treatment plants. 

Aerobic Biodtlgradability io1 Water 

The biodegradability of fluvoxamine maleate was determined using the 
modified OECD test for ready biodegradability, shake flask test, C02 
evolution method. C0 2 evolution and soluble organic carbon reduction 
were measured as indicators of biodegradability. In this test, 23.8 
percent of the compouno was degraded over the 28-day test period. 
Thus, although fluvoxamine maleate is degradable in water, it does not 
meet the current PMA recommended criteria for read'' biodegradation. 

The biodegradability of fluvoxamine maleate was determined in a study 
conducted in accordance with the FDA Environmental Assessment 
Technical Assistance Handbook, 3.11. A study report and data summary 
charts can be found in Confidential Appendix 9. 

7.4 Summary of Fate Studies Regarding the Degradation of 
fjuvoxamine Maleate 

Information presented in the above discussion indicates that fluvoxamine 
maleate will partition primarily into the aquatic compartment and that it 
eventually will biodegrade in that environmental compartment. However, 
the rroodest degradation rate observed in this study suggests that the 
ability of the compound to inhibit microbial activity in the environment 
should be evaluated and compared to the MEEC. 

8.0 ENVIRONMENTAL EFFECTS OF RELEASED SUBSTANCES 

No formal stuclies evaluating the potential toxic effects of fluvoxamine 
maleate in the environment were identified. The primary environmental 
receptors ot concern with regard to fluvoxamine maleate production and 
use are microorganisms in WWTP sludges. Although some fluvoxamine 
maleate may escape degradation in WWTP and discharge to surface 
waters, the concentrations in these effluent watt>rs would be extremely 
low. Thereton~. the potential for the compound to inhibit mic;robiological 
acttvity in the ·~twlronment was evaluated using a 7-day microbia! 
inhibttlon studv as the most appropriate and relevant evaluation of 
potential adverse effects in the environment. 
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8.1 Environmental Hazard Assessment 

The microbial inhibition study was conducted in accordance with the FDA 
Environmental Assessment Technical Assistance Handbook, 4.02. The 
study report and data summary cllarts can be found in Confidential 
Appendix 10. The finding:. of the study are summarized in Table 6. 

The potential microbial :nhibition activity of fluvoxamine maleate was 
tested in seven microbial species: two aerobic bacteria, one anaerobic 
bacterium, three fungi, and one alga. Nine fluvoxamine maleate 
concentrations ranging from 4 to 1000 ppm were tested. Minimum 
inhibitory concentrations ranging from 63 to > 1 000 ppm for the 
individual species were identified. 

TABLE 6 
SUMMARY OF 7-DA Y MICROBIALINHIBITIOI~ STUD'r' RESULTS 

No Observed Effect Level 
Minimum Inhibitory !NOEll 

Organism Concentration IMICl" (ppm I 
(ppml 

Pseudomonas aeruginosa 500 250 

BacJIIus cere!.Js 500 250 

Clostridium sporogenes 500 250 

Gliochladium '.tirens 500 250 

Penicillium funiculosurr 500 250 

Aspergillus niger >1000 >1000 

Oscillarcria pro/ifera 63 31 

• All organisms were tested at fluvoxamine maleate concentrations of 0, 4, 8, 16, 31, 
63. 125. 250. 500, and 1000 ppm. 

8.2 Evaluation of Envla-onmental Effects 

.\;missions A.;>sociated With Production of LUVOX"' Tablets 

Solid and liquid wastes are collected for disposal by i1 ;cineration. 
Th·31Cfore. no fluvoxamine maleate b expected to enter the environment 
as il result of the manufacture of LUVOX"' Tablets. 
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Emissions Associated With Use of LUVOX"' Tablets 

Small amounts of tluvoxamine maleate mal" be excreted by individuals 
using LUVOX"' Tablets and ultimately may entf!r the aquatic environment 
through WWTPs. Based upon ~he estimated maximum emissions of 
fluvoxarnine maiPate to the aquctic compartment and a formula and 
assumptions recommended in the PMA l'lterir 1 Guidance for 
Environmental Assessment Compliar.ce Requirements, a Maximum 
Expected Emitted Concentration (MEEC) of 0.0003f.> ppm for the aquatic 
compartment was calculated for this environnoantar pathway (Appeildix 1, 
Table 9). It is known that fluvoxamine is extensively metabolized by the 
liver into pharmacologically inactive metabolites. Following administration 
of fluvoxamine maleat9 tablets, less than 4 percent of the drug is 
excreted uncha 'lged (Overmars et al, 1983). The MEEC for patient use 
is, therefore, mJre ap~ropriately expressed as 0.000014 ppm. This 
MEEC is morP tha'l six orders of magnitude less than the minirnu111 
inhibitory concentrations identified for fluvoxamine maleate. 

Summary of Environmental Effects 

The data presented abL: .-e and summarized in Table 7 indicate that 
fluvoxamine malf:ate, at maximum expected environmental 
concentrations, i~; unlikely to adver~ely affect microbial activity ano 
ultimately would )e expected to biodegrade in the environment 
Maximum potent;al environmental concentrations of this compound are 
more than six ord.~rs of magnitude lower than MICs for all 
mrcroorganrsms tesied in a relevant scrrqning evaluation. It should be 
noted that algae a·e likely to be of limited concern for maintenance of a 
healthy waste water ,;.M'tment system. 
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TABLE 7 
QUANTITATIVE ENVIRONMENTAL HAZARD ASSESSMENT 

Emission to Waste Water Treatment Plant from LUVOX'" Tablet 
Manufacturing Facilitv: . 

There will be no discharge of iluvoxamine maleate to 
waste water treatment plant. 

Emissions to Waste Water Treatment Pl~nts from Patient Use of 
LUVOX'" Tablets: 

MEEC: 0.000014 ppm 

MIC/NOEL: 
Alga 
Bacteria 

Margin of Safety: 

63 pprn/31 ppm 
500 ppm/250 ppm 

Approximately 1,000,000 to 10,000,000 

9.0 USE OF RESOURCES AND ENERGY 

The proposed action will be performed within existing facilities and with 
the present work force. No additional buildings, equipment, landscaping, 
or construction will be necessary. Therefore, land use will be unaffected. 
The raw materials used in the prvduction of LUVOX• Tablets and the 
chemicals used as excipients in the final dosage form are readily 
avaiiL.tble. The production of this drug product and the use of electric 
energy in this process will not cause significant depletion of any natural 
resourc~s. including energy, mu .arals, and land. 

Energy and water use as a result of approval of this action has been 
estimated based upon a percentage of total facility usage for the 
manufacture and distribution of LUVOX"' Tab1ets. Manufacture of the 
drug substance accounts for 1 .2% and 2.0% of So1vay Duphar's energy 
and water use, respectively. These percentages are expec;ted to double if 
the proposed action is approved. It is anticipated, based on marketing 
projections of sales in the iifth year, that approximately 90,270 kilowatt 
hours of electricity and 45,000 gallons of water will be used at the 
Baudette, Minnesota facility in the oroduction of LUVOX"' Tablets. This 
comprises 2 percent and 1.2 percent, respectively, of the total aP"lual 
e!ectricity and water used at this site. It is anticipzted that approximate:y 
7,297 kilowatt hours of electricity and 3,159 gallons of water wiil b•• 
used at the Marietta, Georgia facility in conm•ction with the testing o.. ,d 

01 033 

OCD fluvoxamine Page 584 of 708



distribution of LUVOX"' Tablets. Thi > comprises approximately 0.1 
percent each of the total electricity aild water used at this site. 

No effects are expected to occur in er,dangered or threatened species. or 
upon property listed in, or eligible for listing in, the National Register of 
Historic Places. 

10.0 MITIGATION MEASURES 

No mitigation measures are necessary since no adverse environmental 
effects have been identified in this environmental assessment. However. 
Solvay Pharmaceuticals. Inc., will employ the measures llocumented in 
Se<.:tion 6 of this Environmental Assessment report to remain in 
compliance with all cited regulatrons and enforcement agencies and to 
minimize releases into the environment. Should a hazardous materials 
release uccur, each Solvay Pharmaceuticals, Inc., facility will utilize its 
Facility Emergency Action Plans (FEAPs) to handle such an event. 

Waste minimization at all Solvay Pharmaceuticals, Inc .• facilities is 
achieved through strict accounting ::ontrol systems which ensure that any 
significant decreases in yield are investigated and corrected. Procedures 
are in place to collect and incinerate contaminated solid and liquid waste 
associated with the manufacture of LUVOX"' Tablets, thereby minimizing 
environmental exposure to fluvoxamine mal&ute. 

Material Safety Data Sheets are available for employees who work in the 
production areas. in addition, employees in the production and packaging 
areas and in laboratories wear protective clothing as neeaed, to assure 
compliance with OSHA occupational health standards. 

11.0 ALTERNATIVES TO THE PROPOSED ACTION 

The only alternativa to the proposed action is no action. The alternative 
action would result in OCD·affected individuals being denred a safe and 
effective treatment for their condition. However, no adverse 
environmental effects have been identified in this environmental 
assessment and none are expected as a result of the proposed action. 
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B.S., Biology, Georgetown University 
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13.0 CERTIFICATION 

The undersigned responsible officials certify that the information 
presented in this document is true, accurate, and complete, to the best of 
the knowledge of Solvay Pharmaceuticals, Inc. 

Wc.&JJ 
David Powell, fJh.D. 
Senior Vice President 
Operations Division 

01 

Date 
.12:1-'li 

036 
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Letter dated 1.4.S7 from !\tunKtp:u.Hy of Weesp to Duphar 

Our ref. W V 7 "85 
Subje.:t: Despatch of Nuisance Act Lt..:ence 

In a.:-:ordance wtth the provisions of AnKle 3l.subsecnons (!)and (5 ). of the Environmental 
PrPtecnon 1 General Proviswns) Act. we enclose herewith a copy of the deciswn and also of 
the nunficauun. referred to in subsection (2)(c) of that Anicle. relaung to your applicauon 
(regtstered under the number quoted above) for a licence pursuant to the Nuisance Act. 

Wnhin one month of receiving this letter. please transfer into our giro account No. 9088 in the 
name of me Municipality of Weesp, or into accowu No. 48.49.25.377 with the Amro-Be.."llm 
Weesp. the fee of 1'-l.G 74,637.04. 

Burgomaster and Aldennen of Weesp 
per pro 

Duector oi Techmcal Services 

( stgned) 
lr. H. DootJes 
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Th~ Burgum..,ter .mJ Aldermen ot Weesp; 

h~• u1~ re~Jid l•J Amde 31 ot the En• uonmem;J Prmecuon (General ProviSt<>nsJ Act; 
' ' 

hereb; Jnnnunce that. under provtsions to remove danger. dan1age or nuiSance to the 
~n·. "' •nrncm. "n ~~ March I '!87 thi'Oy granted a licence pursuant to the 1'<·-.:isance Act in 
respnn;e 1" the applJcauun from Duphar R. V. in Weesp for a ne~ licence. covermg the entire 
plant. m respect ot a plant for the manufacture. treatment and pmce~sing of 
chemH;aV pharma.:euw:al products. sHuated at C.J. van Houtenlaan 36 in Weesp. 

For one month from 3 Apnl 19S7. the decJSton and all relevant do..:um:nts wtll be available 
for m>p~cl!un in the Town Hall (!nformauon Centre) every working day from 
S. 15 a.m. w m1dday. and also in the Public Library at Oudegracht 67 every Monday, 
\\edne:;Jay and Fnday from 5.30 p.m. to 8.30 p.m. 

ln Jccordance wtth Article 44(2) of the Envuonmental Protection (Get.eral Provisions) Act. up 
to 4 ~tay 19S7 the followmg shall be able to appeal to the Crown: 

( aJ the apphcant; 

(c) anyone who has raJsed objections in accordance with 
Antcles 20. 21. 22(2) or 28(1)(c) of the 
Envuunmental Protection (General Provisions) Act; 

(d) any other uuerested party who shows that he was not 
re;;.sonably able to raise objections in accordance 
with Artides 20. 21. 22(2) or 28(1Xc) of the 
Envuonmental Protection (General Provisions) Act. 

The JectsJOII shall come into effect upon expiry of the time limit for appeal. unless an appeal 
ha.s been lodged pnor to that date md. applying Anicle 60a of the Coun.:il of State Act. a 
request has been made for the deci.swn to be suspended or for an inteCUll provision to be 
aJuptcd. 

Any appeal must be addressed to Her Majesty the Queen and sent to the Council of State. 
Adffillustrative Disputes Division. P.O. Box 20019. 2500 EA 's-Gravenhage. 

Any request for suspension or for an interim provision must be addressed to the Chainnan of 
the AJmuusttarive Di.sput~s Division of the Council of State. 

The dectswn shall not take effect before such request has beer. decided. 

Weesp. 2 Apnl 1987 

\uufi~at1on a. 
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HW-7-85 ~lunictpalnv of Wecsp 

l\u1san..:e A..:t Li..:ence 

The Buq;oma-.ter and Aldermen of Weesp; 

1n '1ello of me appltcation received on 12 Apnl 1985 from Duphar B. V. in Weesp for a new 
hcence pursuat:t to the Nuisance Act. l:overing me entire plant, in respect of a 
plant for me manufadure. treaunent and processing of cheffilcaJ/ pharmaceutical products. 
'Ituated at C.J. v:m Houtenlaan 36 in Weesp. registered in the Land Regtster under the 
~lum..:tpalit) of Weesp. secuons B and D. nl!mbers 1195 and 2510; 

"'here a> the procedure in accordance w1m the provisions o; Section 3 of the Environmental 
Protecuon (General Pru~ iswns) Act has been carried out; 

objecuons to me aforemenuoned applicatiOn for a licence have been r.used t}y Mr L.H_ van 
Stu1venberg of Weesp; 

the objections are mainly to the pilot plants. the cc>ncenC'ations of chemical waste in tht: air 
and the s udace water; 

IN 1th regard to the pilot plants it is requested that there should be reliable monitoring of the 
products wh1ch are to be made in the pilot plants and a ban on extending the pilot plants; 

it is further requested that pan of the population of W~sp should be medically examined once 
the plant IS in operation and that there should be an absolute ban on the production and/or 
testing of prohibited chemical products such as insecticides and defoliants; 

with regard to the objections raised to the pilot plants and the emissions in the air a1.1d the 
sudace water. it may be stated that by laying down regulations the objections may reasonably 
be overcome; 

~N 1th regard to the requested medical examination for pan )f the population of We!Sp it must 
be judged that there is no causal link between the complamts made and the 
operauon of the plant; 

on the basis of the Nuisance Act there is therefore r ._a~on to can;· out such an exawination 
and nor can this lead to the requested licence being refu:;ed; 

w1th regard to the request for an absolute ban on the production and/or lesting of prohibited 
.;heffi!ca.l products it may be stated that. cons1derog the purpose of th~ Nuisance Act. there is 
no reason to do so; 

objecuons have been raised by Mr L.H. van Srunenberg to the il.Sumg of the draft dectsu:m; 

the obJel:uons centre marnly on the pilot plants. on the emiSSIOn of chemical waste into the atr 

in the form of vapours. from which the health of me inhabuants of 
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We~sp could (-ilieady 1 >uifer J~tr1ment in the form ut headaches. asthmatic JL.Sorders and 
urednes,, J.nd nuL.Sance from bad smells; 

"'tth regard to the enusswn of chemteal "'aste mto the JJI. a regulation is requested strpulating 
the .:on>t~uctton of a large chtnmey about 7() metres tall to which all pilot plants are 
conne..:ted. so that all vapours can blow away better and in higher layers of w; 

1: 1' tunher reque,ted that medical research be carried out among the populatio;l mto the 
ext,terh.:e ,,r ph},rcal wmplamts in the form of headaches. asthmatic disurders 
anJ ruednes;; in relat10n to the plant's operation with at the same time a comparuon bemg 
made "-lth other places in the Netherlands having a similar number of inhabitants with respect 
tu the number of cases of cancer occumng dUring t.'le last 15 years; 

tt I> pmnted out that any disaster would have catastrophic consequences for the population; 

•I I> re<juesred that there be reliable r.:onitoring of all pilot products. including the 'lU~ntities 
produced per product. and the relevant codes used. so that no barmed products may be 
produced, 

tt is ;lisu asked whether there is any p .. ;.,ibtby t;i lxing able to close the pilot plant for sound 
rea.uns Ul the everu of barmed products oeiJ•g produced; 

a i.s pomted out that U1complete or out-of-d?.le li:;cs of !he substances used are issued for 
Ulspec: , 1; 

it is further requested that an investigation be carrie( cr :•y an independent body into the llsts 
.md wdes of the relevant products; 

w1th regard to the ObJection concerning the ertU.>sion of chemical waste into the air by the pilot 
plants in the fonn of vapours, from which the health of the inhabitants 
could suffer demment. it may be stated that. through dilution, th . concentration of these 
vapours at living levels is reduced to such ail extent that the aim of the Nuisance Act. namely 
to pr~>ent or limit danger. damage or nuisance. is fulfilled and a link between the emission 
ui thes~ vapou.-s and any detrimental consequences for the health of the inhabitants cannot be 
established; 

w1th regard to the ob,ection concerning the mnzaoce from bad smells. it may be stated that if 
the regulations contained in the Nuisatlce Act licence art .:Qmplied with. such smells carmct 
anse; 

concerning the request to include a regulation stipulating the construction of a large ·;himney 
about 70 me~s tall to which all r Jot plants are connected. so that all vapours Call blow away 
better and ~'1 higher layers of air. · may be stated that the inclusion of 
such a regularton is not necessary, since in Section M (emissions) measures/arrangements for 
reducmg errus5wns from pilot plants and production plants have been elaborated in detail; 

w1th regard to the request for medical research to be carried out among the population into the 
eltlsten..:e of ph~su.:al complaints in the form of headaches. ast.'unatic ai.sorders ar.d tiredness in 
rc:lauon to the plant's operation. with il! the same time a comparison being made with other 
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pia~es in the \etherlands ha,·mg a sumlar nurr.ber of inhabitants with respect w the number of 
~a:;es of ~an~er occumng dunng. the l:.tS'- 15 years. it may be stated that. from informauon from 
the Distnct Health Service. the Weesp Group of Farruly Pracmioners and the Regional 
lns pe.:torate ior Public Health and En monmental Protection. it appears th~t these bodies do 
not have any data pointing to an increastd pattern of complaints in. specillcally, the Aetsveld 
Jmnct. or in any other part of Weesp in connection with !.he operation of the plant; 

1n T\0 Reputt G.l348 - "Measurements of emissions of organic compounds in the synthesis 
or ntanun lJ d Duphar B.V. m Weesp from ll to 19 October 1984"- dated A:n'J 1985, 1t i.s 
stated on page Ll that the maximum emi.ssion concentration was not exceeded anywhere; 

"hereas. on the basis of the above considerations it has to be JUdged that there is no CJ.:.:<al 
lmk berween the complaints made and the plant's operation; 

•Hl the basis or· the Nuisance Act there is therefore no reason to carry out such examinauons 
;mJ nor ..:an thi.S lead to the requested ltcence being tefused; 

It may be stated that through the regulauons incorporated in the licence and the monitoring 
thereof. the cucumstances in which aspects of danger. damage and/or nwsance can anse are 
reasonabi~ lirmted. so that the chance of a disaster is greatly reduced; 

wtth regard co the request that there should be reliable monitoring of all pilot products. 
Uldudmg the qu;;nuties produced per product. and the relevant codes \!Sed, so that no banned
products may be produced. it can be stated that the request is teasonably accommodated 
through the n:gulations included in Secuon Q (production 
,:hanges/prod<Jction development); 

wtth regard :o the que&tion whether there is any possibiliry of being able to close the pilot 
~!ant for sound reasons in the event of banneJ products being produced, it can be stated that 
frulure to observe the regulaoons. or action whtch is in conrra·•ention of the licence. sl:wuld 
result tn tht: provisions of Anicle 28 or Anicle 28a of the Nuisance Act being applied; 

"'tth regard to the assenion that u1complete or out-of...!ate lists of the substances used are 
tssued. tt has w be stated that this asseruon is not corroborated by the facts; 

"hereas. moreover. changes in producuon may nnly be made if no increase in the aspe..:ts of 
danger. dam.1ge and/or nuisance as a result of the change in producoon may reasonably be 
expected. while for any other chang.:s m productiOn it will be necessary to ap~-Y for a l!cence 
under th.:: N wsance Act; 

wtth regard to the requested investigation by :m independent body into the reliabtlity of the 
lL>ts m·ued ;.nd the codes for the relevant rmcucts. it may be judged on the basiS of the 
\'ui.Sance Act that there is no reason to carry out such an investigation; 

ha\tn~ regard to the proviSions of the relevant amdes of the NuiSance Act and the 
En' uomnental Protcctwn (General P!o' 1-'!0fl>) ·\, '· 
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hereby decide: 

[ to dismiss the obJections to the appli.:atwn for a 
l!Cence; 

li to dismiss the objections to the draft decision; 

ill ILl grant the requested licence U1 accordance with 
the cemfied annexes belonging to thiS decision. 

Weesp. 24 March 1987 
Jesr,atched: l APR 1987 

Fee: NLG 74,637.04 

The said Burgomaster and Aldermen. 
tt,: Se(retary. the Burgomaster. 

(signed) (signed) 
Mr. R.H. Engel A. Visser 
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Letter dated 13.4.89 from Municipality of Weesp tC' Duphar 

Our ref. 505/HV -5-88b 
S ubJe<.:t: Despatch of Nuisance Act Ll.:ence 

In ~.:.:ord..uKe w1th the provisions of Arude 31. subsections (l)';:nd (5). of the E.!wtionmental 
Prote.:twn (General Provisior.s) Act. we enclose herewith a copy of the decision and al~o of 
che nouficauon. referred to in subsection (2)(cJ cf that Anicle. relaung to youx· application 
\regtstered under the number quoted above) for a licence pursuant to the Nuisance Act. 

You wlll recetve a bill from the Financial and Economic Affairs depanment for the fee due. 

Burgomaster and Aldermen of Weesp 
per pro 

HeJd of the Urban Development Depanment 

!,Signed) 
Drs. G.~t. Wortman 

Eno. 
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505/HW -l-5-7 -ll-1.:- !3-15/88 

Nuisance A<.:t Llcence 

Th~ Burgomaster and Aldermen of \Veesp: 

h..t> mg regard to Amcle 31 of the Envuonmental 
Protecuon (General Provisions) Act: 

her.:by announce that. under provisions to r~move danger. damage or nuisance to the 
env1ronment. on 2 and 9 May 1989 they granted a licence pursuant to the Nuisance Act in 
response to applications from: 

l 

3. 

4. 

5. 

6. 

7. 

Sh1pshape Jachtservice Wi!esp. of Weesp, for a new 
licence. covenng the entire establishment. ior the 
ma1.menance and storage of boats/yachts (approx. 15 
metres long). and also a metal-worluJ,g establishment 
tor sh1pyard acuviues, suuated at N1Jverhe1dslaan 
18 m Weesp; 

Mr E. V ink. of Huizen. for a licence to set up and 
operate a repair establishment for moror vehicles. 
Situated at Nijverheidslaa.n 40a in Weesp; 

AL-DRUK. of Weesp. for a new licence. covering the 
cntue e,tablishment. in respect of an establishment 
having electrically-driven tools for a printmg 
works. situated at Middenstraat 49 in Weesp; 

Bleijenberg Weesp B.V., of Weesp. for a licence to 
extend/modify a metal-working establishment for the 
use of an engineering and construction f!ffil, 
Sltua(ed at Hogeweyselaan 203 in Weesp; 

ABR Af\a!verwerting Nederland B.V.. of Weesp. for a 
licence to set up and operoue a metal-working 
es;ablishment and also to :.tore chemicals. all for 
commerctal purposes. siruated at Pampuslaan 147 m 
Wecsp; 

Ruitenbeek Wees::; B.V .. of Weesp. for a ne"' Licence, 
covermg the enure establishment. m respect of an 
establishment having electrically-diiven tuoi.s. and 
for the storage of flammable liquids. all for the 
use of a prmung works. Situated at BloemenJalerweg 
14 in Weesp; 

Duphar B.V .. oi Weesp. for a ucen..:e to 
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extend/modify an establishment for the manufacture. 
treatment and processing of chenucal pharmaceutical 
products. situaced at CJ. van Houtenlaan 36 in 
Weesp. 

For one month from 26 May 1989. the deCISion and all relevant documents will be availabl-: 
r.,r mspe.:uon L!l the Town Hal! (lnformauon Centre) every working day from 8.!5 am. to 
n11JJ;;y. ~d also m the Public l.1brary at Oudq;racht 67 every· Monday. Wednesday and 
Fnday from 5.30 p.m. to 8.30 p.m. 

In accordance with Anicle 44(2) of the Environmental Protection (General Provisions) Act. up 
to 26 June 1989 the following shall be able to appeal to the Administrative Disputes Division 
of the Council of State: 

\aJ the applicant: 

(bJ the adHs~rs involved; 

\-: J anyone who has raised obJections ill accordance with 
Arucles 20. 21. 22(2) or 28(1 )(c) of the 
Env1ronmental ProteCtion (General Provisions) Act; 

\J) any other interested pany who shows that he was not 
reasonably able to raise objections in accordance 
with Anicles 20. 21. 22(2) or 28(1 )(c) of the 
Environmental Protection (General Provisions) Act 

The decision shall come into effect upon expiry of the ti• ~e limit for appeal, unless an appeal 
has been lodged prior to <hat dau: and. applying Article 107 of the Council of State Act. a 
request has been made for the decision to be suspended or for an interim provision to be 
adopted. Any appeal must be addressed to the Council of State, Administrative Disputes 
Divisiort. P.O. Box 20019. 2500 EA 's-Gravcrthage. Any request for suspension or for an 
interim provision must be addressed to the Chairman f'f the Administrative Disputes Division 
of the Council of State. The decision shall not take effect before such request has been 
decided. 

Weesp, 2~ May 1989 

01 ORO 
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H\V-5-oil 
Weesp 

Mumcipaluy of 

N U!Sance Act l1cence 

The Burgoma.>ter and Aldermen of Weesp; 

m 'Ie"" of the application received on 15 March 198~ from Duphar E .. V. in Wee!p for a 
licence pursu.mt to the Nuisance Act to extend/modify a plant for the manufacture. treatment 
and proce;;smg ot chemical pharmaceutical products. SlCUated at C.J. va!"! Houtenlaan 36 in 
Wee;;p. regtstered m the land Register under the Municipality of Weesp. sections B and D. 
numbers 28!7 and 1215; 

1.1.hereas the procedure in accordance with the provisions of Section 3 of the Environmental 
Protecuon (General Provisions) Act has bee• I carried out; 

no ob)ecuons have been nused to the issue of the decision requeswd; 

no objecuons have been raised 10 the draft decision, 

.my danger. damage or nuisance which ITUI!;ht be caused by the plant can be sufficient!)' 
o'ercome b} the cerufied regulations belonging to this DeciSion; 

havUlg regard to the provisions of the relevant anicles of the Nuisance Act and the 
Envuonmental Protection (General Provisions) Act; 

hereby dec1de: 

to grant the requested licence in accordance with the certified annexes belonging to this 
Dec1ston. 

Fee: You will receive a bill from the Financial and 
Economic Affaus department for the fee due. 

Wee:sp. 9 May 1989 

The said Burgomaster and Aldermen. 
th~ Secretary. the Burgomaster. 

(signed) (signed) 
W.A. Bakke:. depucy A. Visser 

01 0~1 
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Letter ctJted 3 t J .8 t from ~lumctpa:ny of Weesp w Ouphar 

Our rei. HW-13-80 
Subject: Despatch of :-.ru!Sance .~c~t Lt.:~nce 

tn J<.:cvrdan..:e "'nh the provtstons oi Antde 3 t. ,ubsecuons 1 t) and (5). of the Envuonmema! 
Pr<>ce.:uun •General ProvtSIOnsJ A.::. "'e endvse here...,tch a cppy oi the decision and also of 
che !luWt-"Cl<•n. referred co in subse.:uon 12)(.:) oi rhar Arttcle. relatmg co your appi.Jcauon 
(re:,;t>lered under che number <.jUUied above) iota licence pursuant to the Nutsance A.:t. 

Wtthm 5 Ja~' c: rece1vU1g ch1s tetter. please liansfer into our gll'o accowu No. 9088 in tne 
name oi the ~luntc1pai.Jty of Weesp. or IntO accoW!t No. ~8.49.25.377 with the Amra-Bank Ul 

Weesp. the fee of NLG 1.41~.00. 

Burgoma.ster Md Aldermen of Weesp 
che Secretary. the Burgomaster. 

1 stgnedl (Signed) 
G. Bte>heuvel H.J. Over de Linden 

01 1!3 
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APPENDIX B 

Material Safety Data Sheet 
for Fluvoxamine Maleate 
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cv I 
SOLVAY 

SOLVAY 
PHARMACEUTICALS 

MATERIAL SAFETY DATA SHEET 

IDENTITY lAs used on Label and LISt) 
Fluvoxamine Maleate 

Note: Blank sPaces are not permit;ted. If anv item is not 
applicable, the space must bt marli:ed to indicate that. 

Section I 

Manut•etuttr't N.tme 

Sol~ay PharmaceutiCals 

Addr••• lNumoer. StrHt, Citv. State and Zip Codel 
901 Siwyer Road, Mirietta, GA 30062 

Sign:twre ot Preparer loptlonill 

Section II - Hanrdoua Ingredients/Identity Information 

Emer;.ncv TefeohoM Number 
14041 57d-9000 

T .. .,none NUtnber for lnfotmaoon 

14041 578-9000 

HtztrdOY! Comoontntt !trtftfic CfWnSt! !dtnt"Y com!!Wi)t'l nem.tt OSHA PfL ACGIH n.y 
Other l..lmt1 
Rtso~~•nd!d 

C,_,cOI 
Abltrtct No. 

Flu~oxam1ne Maleate 

S~on Ill - Phyaical/Chemic* Charac:tcristlcl 

floiling Pomt - SM Note• 

Vapor Pressure lmm Hg.l- < 1.33x104 l)aiCal 
< 1 .33x 1 o·• torr 

Vapor Oens1tv lAIR • 11 - See Note • 

Solubility in Water - 20 grams per liter at 20"C 

Appearance and Odor - Whtte powder 

None None N/A 61718-82-9 

Specific Gra~ttv IH,O • "II - 1.3034-1.3202 

Melting Point - 1 22"C 

Evaporation Rate - SM Not1.1• 
18utvl Acetate • 11 - N/A 

Page 1 of 3 

• Note: Due to the matertal being a solid and the ~erv low va1=or pressure I< 1 .33x 1 o·• torr I the boiling point. vapor den so tv 
and evaporation ratio are not considered significant charactenstics of tllia matenal. 

Section IV - Ftre end Explosion Htzard DIIUI 

Flash Point \MethOd Usldl • Combustible Ram mabie um1ts · SM Note • LEL - JOO"C j,justl 

Ext1ngu1shing Media- Carbonic acid, powdflr. halogtns. atomized water. toam, water 

Spec1al Fire Fighttng Procedures - None 

Unusual Fire and Explos1on Hazards - None 

•Note: Many normally non-flammable powdera can become explosive wllen excess1ve Quantities are suspended in il 

con tined <~tmosphere. Whenever posaible. powders should be conta1ned and not allowed to become airborne INFPA 49761. 

01 120 
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Section V - R .. ctivitV O.u 

StabilitY - Stable (".,;oditiona to Avoid - None 

lncompat•bditV (Materia'- to Avcidl - None 

Hazardous DecompOsition or Byproducu - None 

Hazardous Polymenution • Will Not Occur 

Saction VI - Heald'! Huard Dau 

ACUTE TOXICI1l': 
LD50 oral rat: 1 4 70 - 2000 me per kg 
LD50 dermal rat: more than 5000 mg per kg 
LC50 inlullation rat: 1030 mQJm1/4 hours 

IRRITATION: 

Conditions to Avoid - None 

Skin-irritation gu•nta pig (5 ml of SOCWJ suapension/16 h/coveredl: not irritating 
Eve-ltntation r~~bit 1100 mgl: severely irritating and corrosive 
lung-trritation rat: R050 150 - 200 mg per m•: severely irritating 

SENSITIZATION: 
Cau:;ea :slight senaitization in gu1nu p•ga. 

tSUt!ICHRONICAL TOXICITY 

Page 2 of 3 

At dosagea from 10 mg per kg and up, effecu on the fat rnetabo!Wn lulve been found iil mic:e and hamatera. A no-eHect 
level ia not known for thil effect in theM apeciu. 
In rau and doga effecu on the fat rnetabOliam were found from 15 mg/kg/day. 

FERTILITY: 
At dosag.u of 20 and 80 mglkg/day, an increased pup-mQlUiity after birth wu 11111 in rata. 

TERATOGENICiTY: 
No tefltogtniC etfecta were SHII in rata and rabbit&. 

MUTAGENICITY: 
Not mutageniC in the Amee tm. mic:ro nueleua tut and chromo.ame aberration tut. 

CARC1NOGENJC1TY: 
Not carcinogeniC in rau and hamatera. 

HUMAN EFFECTS: 
Nauaea. somn~. constipation, lou of apCMPtir. and agitation have been '"" after ahort-term oral edmin•atrauon of 
the recoutmenc:ted human dosa 11 00..300 mgidavl. 

ENVIRONMENTAL TOXICITY: 
Fluvoxamone rnalut• at maximum expected environmental concentrations is unlikely to adversely ~Hect microb•al act•v•rv 
and ult•matelv would be expecte.J to biodegrade in the enwonmen• •. 

EMERGENCY AND FIRST AiD PROCEDURES - If symptoma of exposure are preaent, seek med•cal attention. 

01 121. 
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S'K1K111 VI: • PreC*.ItiOna for Safe H.,..dlinQ;;d'U;-.::--~---------------------

Steps to be Taken 1n Case Material is Released or Spoiled: Suck ~P SPilled material with an llxp.ioaion-pcotec:ted indusulai 
vacuum cleaner. Carefully collect remainder, textra Personal protection: pr•ltecti\'1 glovft .• protective dottlu and air 
stream heiiTietl. 

WiitiQ;;posal Method • Dispose of ir a manner consistent w1th fedt:ral. ltate and local regulationa. 

PreCilut'ons to Be Taken in Handling and Stonng • Use engineering practiCes to conuo; any airborne powders (e.g., duat 
coll8<:tion svstema&. 

Other Precaut1ona • Use engineering practic .. to control worker and environmental exposure 

Section VIII • Contlol Meuur .. 

Respiratory Protection <Specify TvPII • Full·face HEPA rup~tator. aupplied air reapirator. air scrqm helmet. 

V entlla•.Jon 
Local Exhaust · Consistent for thG control of airborne powders 
Mechanical <General& • Same as abOvel 

Specit I · None 
Other· None 

Pmtect1ve Glov .. · latex rubber Eve Protection • gOQgleat!ull·face reapirator 

Other Pro~tctive Clothing or Equi,ament • ub coat. protective coverall&. Whenever puaible, ""orker•lhould be protiCted 
by engmeenng practice&. 

SOLVAY PHARMACEiJT!CALS' DISCLAIM£!!: TM lnf0111\llllcwl tnd rec.~ IIIII-ed In INe M.t.W Sefecy Deta ~~ we 
b8eld an ·-- believe.:! to be·~ on 1M data IMrSICIII. Sotv., ~ IMIIII no reprllllltMIOft on.._ cunl!jlloocotne~~ or 
eccur.cy. It II 1fte -·• reo:ponlillllty to det-*'t tJ\1 product'• IUIUIIIIrY '• .._ kttended we. 1fte product'a Ale 1111 Wid die 
produCt' I P<CII* dllpoell. No ,.._.,.__._ or • ..,...-. e11t1er PJIF- or Impled, of ~ or ""- tor • .,.,.., •• 
jiU(plll• or of .., 01fw I\8Wre •e mliM wiCII reepecr to IN lnformMion provided In ltlll M«.W SefMY 0- SliMe 01 10 11101 product 
to whldiiUdt lnfonnMion ,.. . ... Soh"' ~ Mill\8 -- nor lllttlorlz• .., odllr I*IGft 10 ••- for II. .. , adler 
or ldlltloNIIaibilly or 'IIIIIIII•Yty r~ "-tiM 11M ol or,...,_ upon, Vllllntormedon. 
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MEMORANDUM DEPARTti.'IENT OF HEALTH AND HUMAN SERVICES 
PUBLIC t-IEALTH SERVICE 

FOOD ANO DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

DATE: April 21, 1994 

FROM. Barry Rosloff, Ph.D. 

SUBJECT: NDA 20-'234 (Fiuvoxarnine for Obse~sive-G.,mpulsivl: Disorder) - Addendum to 
review of 3/10/92 

10: NDA 20-234 Original and Division File 
Dr. Filz£1erald 
Dr. Launhren 
Dr. Dub1tsky 
Dr. Ros'olf 
Paul David 

Two issues ha'le arisen since my review of NDA 20-234 was completed: 

1) As indicated in my previous reviews of fluvoxamine. there was a concern \hat 
the doses used in the Segme111 I and II rat reproduction studies were set too 
low, although it cc•ncluded at the time that the studies were acceptable. 
However, a subsequently SL:bmitted (12/17/93 to IND Japanese 
subacute gavage study in •ats (apparently done in support of developrr.ent of 
the drug in Japan) indicattJs that rats can adequate!~· tolerate gavage doses 
several fold higher than ',hose used in the reproduction studies. For this 
reason, and also for the reason that in the Segment Ill studies there were 
increase~·. in pup death;; at birth and decrea".es in postnatal pur weight and 
survival whic;h could not totally be explained by maternal toxicity (see attached 
memo by Cr. Fislw:). we wii! recommend additional reproduction studies at 
higl'-:.:r do~:es. (See Dr. Fisher's memo for suggested studies). 

2) The rat and ham>ler carcinogenicity studieS were reviewed by the En:cutive 
Committee of tht:1 Carcinogenicity As;;;essmen! Committee on 4/5/94. '3ased on 
a new statistical review by Biometrics (1 0/15/93, copy attached) the Committee 
originally considered the occurrence of a small number of pancreatic tumors in 
high dose male rats as •marginaily significant• and that ir1is finding should 
probably be includ•3d in the Iabeii ng; however, alter the Committee was 
subsequently provided with supplementary iniormation by myself it concurred 
(with one dissension) with my r1:1commendation to not include this ' the 
labdiling. (Relevant memos attached):" The Committee also agreed that results 
in other organn showed no ciear evidence of a drug-related increase in 
tumors .. 

()1).1\~) 
·\ 

{j·,u""'-*h'-'.f
1 

LO~it-i hj 

1 h_.,_ _\ 'f..'{c~ 1 f 0 ~ l'.t "" r>'11'1' c«1.t i t. li-d ~, <1.1 Y..-i horn t 

( c..o (i v.ttu~<'.l) 
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RECOMMENOAT~ONS: 

In view of the fact that the doses used in the rat reprodt..ctioll studies appeared to be 
too low (particularly in view of the 2 week rat gavage st~.;dy submitted to INC on 
12/17/93), it is recommended that they be repeated post-marketing. Doses should be based 
on rangefinding studies and/or other relevant data to insure adequate exposure. A 
sugges~n for a segment II or combined segment 11/ill study, which could help determine 
whether"ai:lverse effects on pups were due to in utero or postnatal effects, has been made by 
Dr. Fisher (see attached memo). 

cc: NOA 20-350 
HFD-120 
HFD-120/GFitzgerald 

/BRosloft 
/CSO 

rd/ejs/4/26/94 
ft/ejs/5/2/94 
N:\Rosloff\memo 

Barry N. Rosloff, Ph.D. 
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HEMOR.H. llDU~! DATE: 199~ 

FROM: Ed Fishe!: 

~'JUJECT: Developn,ental toxicity of Fluvoxami~e 

TO: Glenna Fic~g~rald 

Standard scgmer1t l,Il, and ::I stud:es ~eie cc1nd~cted ir1 rats with doses ot C, 

5, :o and 80 mg/kg, adminiGt~red or~lly. Ko evidence of materr1al toxicity wa~ 
obst?!"\:ed at tr.~:-se doses in anv stt~d.·:, .so the choice of th~::• hi_sh dose sLould lle 
q\..:.e::o.tion~;"'.d. !~o n.dvel:"se etfect.s on e;.bryo/!et.al de·-:elopment ;o;e·rl::" seen 1n 1itt·,:rs 
examined pr..;.o:I to parturition (gestational day :o. i:1 the !..itgment I and II 
studie!..;). Efft~cts not~d in l..:.tt.ers evaluated after· b1rth in the segment I ::.>tudy 
included decreas~d litter size fr·om birth th~~ugh weanir1g i11 all drug treatment 
groups (means 10-lss.,. belo....,, C} and increased pup mortality bet-...·een day:.;; .;. and 21 
ot lact.ation in the l-!"D and HD grnut:-·,s (:?:3% Cl:;nular.ive mol-tality in each vs. 18% 
in C, n.s., but the c valu<2 is high). ::n the segm<:.'nt. III ~tudy, dt~cl·t.~ase.s 7~n 
to~--11 and viable p~ps bo~~ (11 arld 16% ~elQw ccn:rol~. Il.s.), ~ncreas8C pup 
rr.o!-t.olity from birth {7t fetal lass o:-1 pcst:t:at.ol day 0 vs. 2?,: inC, n.s.) L!"!rou.gh 
ci~}- 12, and d~creased littet· si~e from birth through da)· 21 (- :s\, p~.G1_, w~re 
se0r1 at tht~ HD. Increased pup mortalit}· ~as see~ irl all drug treatmt!nt gcctl~S 
ove.-:- :::: r~:::tys post partumi cumulative mortality v-;as 17, 1"',', and 25% in LD, r-W.'1, and 
liD srour'~;. resp., vs. 4\ inC (statlstically significant at all doses). 

A Gt=:cond segment III ty~e study ..... -ith a cro~-;s-i.c:-:;tering d~:-si~1:1 ..... .-a~~ pet·ioJ..-med using 
t~o groups (50 rats/grp) do~dd with dither 0 or 160 mg/kg. !lo oLviou~ adverse 
effects \~·et·e s8en in drug treated dams dur-ing gestaticn, but .several exp~.l:t.-:i.enc\~d 
dystocia \3; :: d.i ed) or delayed parturitio::l (::) at term. A O.ect·ea::::e in viabl-= 
pups (16\ below c, p<.Ol) and increased ~-p mortality (llt ±·~tal loss vs. 0.9% 
i~ C, p--,. 05) \-.'ere seen Ul the drug trea ... me.nt group at. birth, ....-b1le mt~a.n pup 
\'.'eight •,;Jar; slightly 1:1Cl'eased ~-n the treated srt·oup. All 48 r.~r-egnant contrcl dam:.; 
reat·ed their o\o.·n or a fostered treatment gi-oup litter to day .: l !--:'lost pa~·t·um. The 
cumulutive pup mot·tality from .jay 1, ..... -h~n lit.ters v.e:ce equalizo::d cu~d cross
fostered, through day ::1 \ .. ·a.s 6\ for control litters t·ais·=d by contt·ol mothers and 
S\ for treatment group litters raised by cor:.trul :not.ht?ts. In contrast, a 
sta'=istically significant proporti_on of prtegnanL dcug ttteated dafT's (15/46) failed 
to rear any young. FL:rthcrmot-e, atter· cross-to~;te.rl:lg, total litter J_osses tot 
drug treated dams occurred almost twic~ as etten (but Il.s.) with IlOrl-fostered 
(i.e., prdnat'llly exrosc"i) littet-s (8/23) as <-"ith !OStdt·ed (cont.t-oll litter:; 
{4/20) . All Lut-_ one of these ,~·ere ::>een by pOt3t!lc1tal dc:.y ~i. For treated dams 
rearing some young to \\·eaning. pup mortality ..,.,;as about t\~·ict~ that :;;een in litter::; 
rea:r_-ed by contl-ol dams (1.: and 14.% cun~ulati\·e mo1:talit.y att~l' day t tor· control 
and treated litte~s. r~sp.; group differences n.s.). 

The cross- fostering .cc!:'ult.s certainly indicate that much of the increased 
peri/po.stnatal r)up mo:::.-tality a:--;sociated ..... :ith the drug i.s st::ccndary to rr.at·~rnal 
drug 8ffecL~1- Ho.....--ever, ciirect effects of postnatal drug exprsure during lactation 
carL1ot be ruled out, and s~v~ral n.s trends sugge3t an intetact~on betweer1 pre
a.nd po,,t_natal effects: both fostered and non-fostered oft spring from dcug treat<>d 
dams gained less wdight than control offspring over : l days post partum, although 
the effect only reached statistical significance in the noi.-fostered pups; the 
pup mort.ality rate among treatment group young reared by control dams ~as higher 
than that for control litter<' t·eared by conc.rol dams, and the P"P mortality rate 
for treatment grm1p pups reared b) trec_ted ·i."\m& was higher than t:.hat in cont~·ol 
litters reared by treated dams; and total litter loss for treated da~s occurred 
more often with non-fostered than with ~o~,er~d litters. In addition, while a 
maternal role in the increased pup mortaU t-) at birth in treatment grot•p litters 
is implied, this effect could not be addresr;ed by cross-fostering. Evaluation 
of the embryo/fet.al toxicity of a dose as high as that used in the fostering 
study prior to partur·ition might help to disco:-i.ninate betv;een dir·ect and indirect 
fetal effects. Sine~ tl1e hiqll dose us~d ir1 th~ existing segmerlL II stud~· ~as too 
low, this could be done in a-·PL:)longed segment II or combined segment !!/segment 
III study with a HD of at least 160 mg/kg and fetal examination on day :o. 
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I N T E R 0 f f I C E 

TO: Alan Taylor 

CC: Joseph f. Contr•ra (HFD-4001 
CC: Joseph DeGeorge 
CC: Charles Resnick 
CC: Glenna Fitzqerald 
CC: Zulema Miguel a 

M E M 0 R A N C U M 

Date: 21-Apr-1994 02;0lp~ DST 
Bar_.y P.osloff From: 
P.OSLOFF 

Dept: 
'I'el t:o: 

HFD-120 
40-H52 

( TAYLORA I 

( CCNTRERAJf 
( DEGEORGE J 
( RESNICK I 
( FITZGERAl..O 
( MIGUELE I 

Subject: CACEC ~tg. 4/5/94 -- NOA 20-234 (Luvoxl 

The Committee aqreed with the ravie~er (Dr. Rosloffl that the hamster 
study showed no clear druq-rel•ted increase in tumors. 

Regarding the rat •tudy, although the reviewer concluded there was no 
clear drug-related increase in tuaors, it was noted that a recent statistical 
evaluation by Biometrics crncludad that there was a staistically significant 
trend tor an incr•••• in panc~~atic adenccarcinornas in male~. The numbers of 
tumors seen ~•~• 0,0,0, -nd 3 in controls, ~o. MD, and PD. rasp. 
01•40/Lex/qroup). Dr. Roslott noted that •lthouqh the tumor type is relatively . . . • _J.,.. 
rar•, it is not extremely rar• with a recently published hi:"torical control mean 1 'k.._ \Ar':ft~ 1'7'- 'J 

ot about 0.5\ with a range of 0-2\. Furtharmo~e, a pancreatic adenocarcinoma vas 
atso ~•en in 1 control t•••l• (i.e. 2.5\J; none in the oth~r female groups. The 
eommittoe concluded that the result in males wa5 ~marginally significant~ and 
that it should probably go in the labelling. Part of the Co~mitt~•'s raaFonin; 
vas based on the tact that the study was rather old, had a relatively lo~ N 
(40;sex;group, although or. Rosloft noted that survival was extremely good and 
treatDent continued for 2.5 years), and used an HD which did not cause 
pronounced toxicity asid• fro• decreased wieght gain for which decreased 
palatability as a cause could not be ruled out. (At the meetinq I inco~t@Ctly 

stat~d that the HP was lSx the hiqhest clinical dose; the correct number is 50. 
Ther~ we~e no exposure data for comparison with humans.) Dr P.oslvff noted that 
there was an 18 month rat study, usin~ 20/sex;group at the same dos~s and in the 
&&me strain as in the CA study. The committee noted that the results of this 
study might shed liqht on the pancreatic preble~. (I noted that my review of 
this study indicated no such problems althouqh I no longer had this study in ~y 
possession and would request it in order to look at the individual ~nimal data. 
I received a copy of the study !rom the sponsor this week: there ~ere no 
pancreatic tumors in any animal and no drug-related effects of any kind i~ 

pancreas ·l 
D es any of"this new information chanqe anyone~s mind about th• 

siqniti~an~e of the pancreatie tumors? The new information is as follows: 
1. Tho~• vere no pancreatic tumors in the 18 ~onth study. 
2. The multiple ot the clinical dose is 50, not 15. (Also, although I 

noted at the •••ti.ng that ov•rt signs at HD were mini:!!al, I neglected to me11tior. 
that vacuolated hepatocytes and/ or centrilobular degeneration, and foci of 
pneumonia were clearly increased at HD, possibly indicating adequate exposu·e) 
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I N T [ R 0 f f I C E 

TO: Barry Rosloff 

cc: Joseph F. Contrera (HF0-400) 
cc: Joseph DeGeorge 
cc: Charles Resr..ic.l<. 
cc: Glenna Fitzgerald 
cc: Zulama P.iguela 

M E ~ 0 R A N D U M 

Pate: 21-Apr-1994 04:54pm DST 
Alan Ta:z'lor E'ror.:: 
TAYLC?A 

Dept: HFD-S02 ?KLN )3828 
301-443-2544 Tel ~o: 

\ f'.CSLOFF ) 

( CO!;TRERAJf 
( r~E.:iEORGE I 
( RESNICt I 
( fiTZGERALD 
( MIGUELE ) 

Subject: RE: CACEC Mtg. 4/5/S4 -- NDA 20-234 (LuvoK) 

Barry, 
A couple of points you may ne~d tc ~larify for us: 

1. Is the SOX multiple based on mg/kq or mg/m2? 

2. What was the survival and tox profile in the 18 month study? 

In qeneral, I think the edditional data and clarifications in your maco would 
lead me to agree with your r•commendation that we leave th1s ou~ of labeling. 
However, if you can get the anawe~s to the above 1t would be he .pful. 

'I'hanks, J.lan. 

-
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I N T £ R 0 F F I C C 

TO: Barty Rc~loff 

CC~ Alan Taylor 
CC: Joseph F. Conttera (HFC-400) 
cc: Charles Resnick 
cc: Glen~a Fitzgerald 
cc: Zul•ma Migu•l• 

M E ~ 0 R A N D U M 

Date: 
F'rcm: 

Dept: 
Tel r~o: 

21-kpr-1994 05:31pm DST 
Joseph DeGeorge 
DEGEOP.G£ 
HfD-150 :~:>O!) 400SC 
lOl-295-9135 

F.OSLOFF 

TAYLOR/-. 
\... ( COt"lTRERJ..JF 

-,( RESNICK ) 
('·fiTZGERALD 
( ¥.!GUELE ) 

Subject: RE: CACEC Htq. 4/5/91 -- NDA 20-234 (Luvb•) 

Given thlt the main study appears [based on LL~ toxicity) tc have used an 
appro~riate MTD dose, and that ther• were no aQditional tu~crs ~n tre 
shorter/smaller $tuQy, and that in females it could not be considered a rare 
tumor (great•r than 2~). I would s~pport that the tindings not be ceqo1red to 
be in the labeling. The reasoning should b~ carefully and completely 
docum~nt•d in the r•view. 
Joseph DeGeorge 
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I N T £ R 0 F F I C £ 

~0: Alan Taylor 

CC: 
CC: 
CC: 
cc: 
CC: 

Joseph F. Contrera fHFD-400) 
Joseph UeGeorqe 
Charles Resnick 
Glenna Fitzgerald 
Zulema Migue!e 

M E M 0 R A N D U M 

Date: 
from: 

Dept: 
Tel No: 

:2-Apr-1994 !2:45pm D~T 
Barry Rosloff 
ROSLOFF 
HFD-120 
Hl-4152 

TAYLOP.A ) 

CONTREP.AJF 
PEGEOHG E ) 
RESNICK ) 
fiTZGERALD 
MIGUEL£ ) 

Subject: NDA 20-234--Your me~o of 4-21-94 

1. The SOx multiple is based on ~gjkg. (Sorry) 

2. The to~ ~rofile in the 18 month study was similar to ttat in the CA 
s~~~y; decreas6d weight gain/food consumption at HD, and similar liver and lung 
path,>logy (but the former only in mal~s 1n the 18 month study) at HD and 
sometime~ MD; in addition there were k1dney changes(chronlc inflammation, 
diste·ided tubules, basophilic tubules), mainly but not exclUSlVely in males, at 
the hiqher doses in the 18 month study. Mortality in the lB momth study w~s low 
(overall ~bout 7\) and not drug-related. 
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I N T E R 0 f f I C E 

TO: Barry Rosloff 

CC: 
cr:: 
CC: 
CC: 
cc: 

.Joseph f'. Contrerltl (HFD-400) 
J'~::eph DeGeocqe 
Charles Resnick 
Glenna fitzqerald 
'Z.ulema Miguele 

M E M 0 R A N 0 U M 

Date: 
fr.Jm: 

Dept: 
Te 1 No: 

25-Apr-1994 07:51am DST 
J..lar Taylor 
TAYLORA 
HfD-502 PK~N 13B2e 
lC!-443-2544 

ROSLOfF l 

CON'I'RERA.JF 
DEGEORGE I 
RESNICK ) 
F!TZGER/>.LO 
MIGUELE ) 

Subject: RE: UDA 20-234--Your memo cf 4-21-94 

Barry, 
I agree vith Joe•s email an~ I concur with your r~commendations based on the 
additional analyses performed. Since other comrn!ttee members hav~ not 
responded, we •£sume they concur. {If not, please make ttlis knovn ASAP.) 
Please write up dratt final report and send by email. 
Thanks, Al~n. 
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I N 1 E R 0 F F I C E 

TO: Alan Taylor 

CC: Barry ?.osloff 
cc: Joseph DeGeorqe 
cc: Charles Resnick 
CC: Glenna Fitzgerald 
CC: Zulema Miguele 

~ E M 0 R A N D U M 

Date: 25-Apr-1994 09:4fam OS~ 
Jcseph 7. contrera (HFD-400) 
::ot:TP.ERAJF 

From: 

D~pt: 

Tel No: 
HfD-400 PKLN 13Bl9 
13011443-4150 

I T;.YLORA 

I ROSLOFF 
I DE:GEOH~~E I 
; RE:SNlt:r I 

FITZGERAI..D 
I .f':"IGUELE I 

Subject: RE: NDA 20-234--Your ••~e of 4-21-94 

I agr'e with or. Roeloft•s conclu~i~ns also. 
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I N T E U 0 F F I C E 

TO: Barry Rosloft 

CC: Alan Ta}lor 
CC: Joseph F. Contrera (H!<'D-400) 
CC: Josepl1 DeGeorge 
CC: Glenna Fitzgerald 
CC: Z'-'lema Mig..1ele 

M E M 0 R A N D U M 

Date: 
From: 

Dept: 
Tel No: 

25-Apr-1994 11:04am DST 
Charles Resnick 
I<ESNlCK 
HFD-11_0 
443-0316 

')SLOFF 

TAYLORA 
CONTI~E!l.AJ F 
DEGEO!~GE ) 
FITZGERALD 
MIGUELE ) 

Subject: RE: CACEC Mtg. 4/5/94 NDA 20-234 (LU\IJ:X.) 

Guess I'm the only holdout_ I do not see how an 18 month study can be used to 
refute a finding fro~ a 28-29 month study. 

I still think that the significant trend in pancreatic adenocarcinoma occurrence 
in male rats belongs i11 labeling, described as an equivocal findi119. The 

·tement should incluae the observation that, based on additional data fr-om an 
.nonth study iu the same str·ain of rat, exposure durations in excess of 18 

n,vn t hs were required . 

The: nc:w information is not impressive in tellns ot documenting MTD. In my view, 
the most impres~3ive non-J:eoplastic finding in the carcinogenicity study was the 
better sun; i val in the high dose male group. 
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1 N T £ R 0 F F X C E 

'IO: Alan 'l'•ylor 

,..~. 

-~. Joseph F. Contr•ra (HFD-400) 
CC: Jose9h OeG•orq• 
CC: Ch&rltts Resnick 
cc: Gl•nn~ Pit&q•rald 
CC: zulema Mic;u•l• 

K ¥ M 0 R A N D U M 

tl!tte: 25-.,pr-1994 12: Hpm PST 
Ba~ry Roslof! Fro:m; 
P.OSr.OPF 

l/ept: 
'l'el No; 

!lFD-120 
443-4152 

I TAYLORll. ) 

( CO~TRt:RAJ:' 

( OEGCORGE I 
( RESN!CK ) 

( FrTZGERALD 
( MIGUEL:EZ. I 

Subj4ct: CACEC at9. 4/5/94---NOA 20-234 (Luvox) 

As indicated in th• pr•vious aoaos C·n this •ubject the Committ•• (with one 
diss•nsion. Ot. Resnick) agr••• vit~ th& reviewe~ that the animal studie~ 
p•rfor»ed provid•d no cl•ar ~videnc& of druq-related carcinogenicity; thQ 
occurrene~ of a aaall nu~b~t ot pancr•atic tumors in high dose m~les is too 
•~uivocal to atcrib• to drug and include in ch• labelling. 

Bat'ry Fosloff 
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'l'O: 

CC: 
CC: 
CC: 
CC: 
( . ...... _,. 

I N T E R 0 F F I C E 

Barry Roslott 

Joseph F. Contr•ra (HF0-400, 
Joseph DeGeorge 
Charles Resnick 
Glenr.a Fitzgerald 
Zulema Miguele 

M E M 0 R A r: t U M 

Date: 
From: 

Dept; 
Tel No: 

25-AFr-1994 01:51Fm 0$~ 
Alar. Taylor 
TAi'LORA 
HFC-502 PKLN 13E28 
301-H3-25h 

ROS~OfF 

CO~:TREPAJF 

D~GEORGE ) 
RESNICK ) 
FITZGERALD 
MIGUELEZ 

Subject: RE: CACEC •tg. 4/5/94---NOA 20-234 ILuvoxl 

In th~ory, if there is not unanimous agreement on recomne~daticns, the full 
committee should be consulted. However, th1s casP may be somewh~t d1ffere~t. 

~y reading is that all agree that the findings are equivocal and the studies, 
though problematic, are ulti•~t•ly acceptable. If tt1s is the case, the only 
real stickler is th• tec~m•endation on label1ng. Label1ng recov~endations are 
really the pervue of the divisi~n. While tha CAC oftec cc"m9nts ~n tnis, 1t 15 
not critlcal to the assessent of the study desi;n, i~terpretation, etc., ~·h1ch 

is real charge of the coaMlttee. Theretcre, with the concurr~n~E of the 
committee, I'd suqqest thot the div1sion have the opt!cn of taking the split 
decision on ~he la~~linq recomme,.dat1on, mak1ng thei~ own f1nal d~t~rmination. 

Alternatively, the div;,ion aay request a full CAC m6~t1ng to get broader input. 

Glenna, ple&se let •• know your decision ASAP. 

Barry, printed copies of all eaails reqardi~q this itsue should be appended to 
the report of the exe~utive committee deliberation~ which is submitted for the 
file aaintain9d in HFD-502. 

Thanks, Alan. 
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TO: 
TO: 
TO: 
TO: 

l N T E R 0 F F I C E 

Gl~nna Pit=g~rald 
BaLTY I<o~-"lorr 
Jor;cph F. Cont.r,,ra (HFD-400) 
Chari es R.e>cmick 

M E M 0 R A N D U M 

Date: 
From: 

Dept: 
Tel No: 

03 May-1994 03:00pm DST 
Alan Taylor 
TAYLORA 
l!FD-502 PKLN 13828 
301-443-2544 

F' I TZGERJ',_LD 
{ RO.S;_,OFF ) 
( CONTRERAJF 
( Ri'':SNICK ) 

Subject: NDA 20234 CAC review ~raft firtal report 

Ple~se l"qJly by COI.l tomorrow it moditicatiorn' are needed in this report. 
Othen~ise, I \,·ill sign and is~lUe on Thursday. Thanks, Alan 

,' 1 ication: 
sion: 

Da...__e: 
Reviewer: 
Cha i rl-~t-: 1· ~;on : 
Mt:::ml.h::! r s : 

Cl\.C Executive Commi.ttee I'Jinutes 

NDA :W-234 
iiFD-120 
A!JlLl 5, 1994 
Barry Rosloff 
Tnylot· 
Conttera, Resnick, Fit;:qerald 

The committ·'•-' ~- .. ~·.ri<'Wc'd the results ot carcinoc;,'nic.ity studies in hamste!·s and 
rat~>. Tlw hams~c.'l study was consideted acceptable in design and outcome. 

Tht' t.:•t. :;t uJy \\·a:; contro\"ersiz'l fot· a num!Jr't. ot reasons. The study showed i.ln 
increas·~d iw:Hlence ot JXmcrec'at..ic ad,~nocarcinomas IO, 0, 0, 3/40), a relativc:ly 
run' tumot in male>". However, hist.ot·ical data tram the published literat.u:r:t: 
indicated an incidence of 0-2%. Fut't.hennor..:>, one pancr·eatic adnocarcinoma was 
also repot·ted in one female :::ont:t.'ol animal. Based on the data provided at the 
meet::ing the committee agn'ed that the ti ndings were marginally significant and 
should pt·obably b~ included in labeling because the study itself was of marginal 
qualit·l· Study conduct issues of concern included, the low numbers of animals 
tested per dose group, and the lack oi definitive toxicity endpoi~tn (aside from 
decreased body wt. and food consumption) indicative of testing at the MTD. It 
is noted however, that the study was carried out for 29 months rather than the 
usual 24 tnontlts. Itt addition, Dr. Rosloff recalled that there was data from a 
shorter 18 month study in the same st:r.·ain oi rats that suggested no simila.t· 
effect. The C'ommittee t·equested that Dr. Rosloff review this data in detail and 
provide any additional conunc:nts bi· email. 

Roslotf' s <Jnalysis of the 18 month stud}· showed that no increase in 
l- .:reatic adenocat·cinomas. In addition, Dr. !<osloft noted after further t·eview 
that evidence ot toxicity iitcluding vacuolated hepatocytes, cent~ilobular 
degeneration in liver of both studies, evidence ot pneumunict in the 29 month 
study and renal toxicity (chronic inflammaLion, dist.::nded tubules, baaophilic 
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tubules) in the 18 month study may be indicc~tive of adequate ::::::<;t:--0-><-a<: -'-" Lut: LwlJ 
studies chronic studies. There was good survival in both studies further 
suppozting the adequacy ot exposure to carcir1ogenic challenge. 

Bac;ed on t!Jc' total information provided, the committee agreed that the findings 
in tlh' !Jiliicreas wez·e "equivocal" but did not warrant repeat testing. Unanimous 
agreemerrL could not be achiew:d on whether or not the finding should be includeu 
in the labeling. Thel·eiore, this was lett to the discretion of the review 
division. 

c;c: 
NDA ~0-:234 
!!FD-120/d.:.v file 

/Fitzgerald 
/Rosloff 

HFD-502/C,\C file 
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M E M 0 R A N D U M 

DATE: August 16, 1994 

DEPARTMENT OF HEAVi'H AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

FROM: Glen Jon Smith, HFD-647 

THROUGH: Phillip G. Vincent, Ph.D. 
En\ironmental Assessment Officer, !IFD-102 

SUBJECT: Environmentnl .1\ssessment, NDAs 20-243, 20-350 LuvoxT• 
Tablets (Fluvoxamine Maleate). 

TO: Paul David, HFD-120 

The c~nter has reviewed the environmental assessments for the 
sub:ject NDAs. 

Action: INADEQUATE 

Please transmit the following to the firm and copy HFD-102. 

Your enviror1mer1tal assessment has been carefully reviewed. 
Please address the following deficiency. 

1. Item 4: !'lease revise this item to ir1clude descriptions of 
tl1e environments present and adjacent to the manufacturing 
facility in the Netherlands and the packaging facility in 
New Jersey. 

2. Item 5: Please revise this item to include all impurities 
in ilddition to the (Z) isomer and appropriate limits. 

3. l<egarding Item u: 

A. Regarding manufacture o1 the drug substance: 

1. We note that all environmental assessment 
information regarding the manufacture of the drug 
substance was submitted in an confidential 
appendix. The Environmental Assessment (EA) is a 
public document ,;J:-:,ich will be available for review 
per 21 CFR 25.31. Inforrnat1on defined in the 
lormats per 21 CFR 25.3la should be contained in 
the EA. Confidential or proprietary information 
::;houlu l.le placed in appendices which are clearly 
m;1rked ilS confidential at the end ot the EA. 
However, confidential intormation should be 
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summarized to the extent possible and included as 
part of the EA in accordance with 21 CFR 25.30(b). 

2. You inrlicated that li~its for the emlssion of 
specific organic sclvents were included in the 
applicable perMits. The documents submitted did 
not contain a lis~ of specific organic solvents or 
applicable limits. Please submit this information 
along viith certification from the appropriate 
regulatory authorities confirming the accuracy of 
the information. 

3. Please include in the assessment a discussion of 
controls used to limit gaseous and particulate air 
emission!:.:. 

4 . You have indica~ed that due to the multiproduct 
nature of the manufacturing facility, accurate 
determination of the impact of the action on 
compliance with wastewater stream limits was not 
possible. However, the increase in the amount of 
wastewater along with reasonable assumptions (e.g. 
the COD/BOD of the influent remains relatively 
constant over time) may be used to estimate the 
increase in influent COD/BOD in order to 
demonstrate that sufficient reserve capacity does 
exist for wastewater treatment. Please submit 
this type of estimate along with the appropriate 
assumptions. 

Please include in the assessment a brief 
description of the controls used at your 
wastewater treatment plant. 

b. Please include in the assessment a brief 
description of the incineration equipment and 
process (e.g. two stage, emission controls) used 
for tl1e disposal of solid and chemical wastes. 

7. Please note that all statements of compliance with 
applicable environmental regulations and laws must 
be included in the Environmental Assessment and 
not in confidential appendices. 

B. Regarding manufacture of the drug product: 

1. Please include in the assessment a brief 
description of the incineration equipment and 
process (e.g. two stage, emission controls) used 
at both proposed facilities for the disposal of 
solid dnd chemical wastes. 
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2. Please submit calculations showing the potential 
impact the action may hav~ on ~ompliance with 
permit limits for air emissions. 

3. Please revise the listings and descriptions of all 
of permit numbers to include expiration dates and 
applicable limits~ Do not send copies of the 
actual permits unless specifically requested. 

~. Regarding Items 7 and 8: 

A. The testing ;eports submitted in support of this 
assessment contained significant discrepancies (See 
Comment 8). The intormation based on these s';udies 
must therefore be considered inadequate to support any 
conclusions regarding fate of emitted substances and 
environmental effects of released substances. You have 
therefore failed to comply with the regulations for 
these items per 21 :rR 25.3Ia(a). Your EA must address 
all topics included for these items and contain testing 
results to support any conclusions. The items may 
reference confidential appendices where necessary, but 
ruay not be composed solely of such references. 

B. You have stated that the drug substance was not found 
to be biodegradable by the test model employed and have 
failed to identify a mechanism for removal of the drug 
substance from the environm~nt. Failure to identify 
such a mechanism may necessitate chronic toxicity 
studies. Please submit estimates of when such studies 
would be required as well as proposed testing. Please 
note also tl1at idencification of a mechaniim for the 
rapid removal ot the drug substance from the 
environment could possibly negate the need for chronic 
toxicity studies and it is strongly recommended that a 
mechanism be identified it possi~le. 

C. You l1ave reterred to the ''PMA/FDA Environmental 
Assessment Technical Test Matrix" and the "PMA/FDA 
Interim Env it·onmental Assessment GuiLlance" in your 
assessment. Please be advised th.:.t this interim PMA 
document i~ not an FDA document and has not been 
sanctioned by tlte Agency. The phraseology used in your 
assessment should be modified accordingly. 

5. Item 10: Please note that the purpose of this item is to 
address measures taken if availa~le infortnation indic3tes 
that adverse environmental impacts may be associated with 
the proposed action. Should the assessment indicated no 
adverse impact, please state that it lS your conclusion that 
there will be no adverse impac~ and that mitigation is 
t.heretore not ll8cessury. 
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6. Item 11: The determination of whether an alternative action 
is "not warranted" is the decision of the Agency. Please 
revise your statement to remove this phrase. 

7. Item 14: Please revise this item to include all references, 
including OECD and FDA testing procedures as well as the PMA 
interim document. · 

3. Regarding Item 15: 

A. You failed to include D~ta Summary Charts in your 
Environmental AssessmPn~. Please note that these 
charts should be part of the assessment and not placed 
solely \lithin confidential appendices. 

B. The study submitted for the determination ot 
dissociation constants is inadequate. 

1. The report was revised to indicate that the 
constant observed in the range of pH 10 - 12 was 
due to excess base and not a true inflection point 
without submitting supporting data. 

2. The report indicated tl1at the inflection points at 
lower pH values were due in part to the 
protonation of the carboxylate groups on the 
maleate as well as the primary ami11e grou~ on 
fluvoxamine. Data resolving these was not 
submitted. 

3. The report indicated that analysis in aqueous 
solutions at pH > 8 ~as complicated by the 
precipitation of the tt·ee base. This ob~;ervation 
str011gly suggests that the tluvoxamine is 
dissociated trom the maieate, with the potential 
tor p1ecipit<1tion in the environment. 
Dissociation const<1nt studies sl1ould thHrefore be 
condL.cted on tluvoxamine tree l.Jase and not 
tluvoxamine maleate. 

c. The study sullmitted tor tlle determination of 
octanoljwater partition coefficients is inadequate. 

The study indi~ated that the partition coefficient 
at lO~M differed from that obtained at lower 
concentrations. However, association or 
dissociation effects were not addressed as 
required in the Technical Assistance Document 
3.02. 

'l'lw above observation, along with the 
preci.piLit ion ot the tree base at pH values >3 
indica.te that the study should have been conducted 
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at pH values ot 5, 7 and 9 using fluvoxamine free 
base instead of at pH 7 using fluvoxamine maleate. 

D. The study submitted for the determination of water 
solubility is inadequate. In view of the above 
observations, the solubility study should have been 
conducted ac pH value~ of 5, 7 and 9 using fluvoxamine 
free base. 

E. The study submitted for the determination of vapor 
pressure is ir~dequate. In view of the above 
observations, the study should have been conducted 
using fluvoxamine free base in order to determine the 
lfenry's Law constant for the molecule. 

F. The study submitted tor the determination of aerobic 
biodegradation is inadequate in that significant 
deviations from OECD Procedure 301E were made without 
the submission of validation for the changes. The 
changes included: 

1. storage of soil samples for up to 30 days instead 
of same day use. 

2. Storage of activated sludge for up to 48 hours 
ir1stead of same day ~se. 

3. The use of raw sewerage in the combined inoculum. 

4. The acclimation of the combined inoculum to the 
test substance tor 14 days prior to iritiation of 
th2 study. 

5. The use of sealed biometer flasks containing 
Ba(OH) 1 scrubGers. Note that the OECD procedure 
requires closure which allows for exchange between 
the flask and tl1e atmosphere. 

ln addition, the testing results for C02 evolution were 
described as lov:er than expected for the control 
substance. The extent, potential cause and 
significance of the deviation was not addr~~3ed. 

G. The study submitted for the determination of microbial 
inhibition is inadequate. 

1. The general protocol submitted did not include 
detailed information regarding the testing 
procedure used, to include specific media and 
preparation, and incubation conditions. 

2. The incubatiol\ cond.itions reported in the test1ng 
results did t1ot ir1olude observed temperature 
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ranges and were not consistent with the time 
periods snown in the procedure section of the 
re.[.Jort. 

In addition, tile study indicated that a '% dimethyl 
sulfoxide solution was needed to reach tbe required 
drug substance concentration of ppm, since the 
sample was not soluble in water at this level. This 
observation is not consistent with the value of 
ppm reported in the water solubility study. Please 
explain the discrepancy. 

Endorsements: 

CC: 

/·~ r./t7ft'1 
HFD-102/GJSmith ~0 . ~ ~ 

HFD-102/PGVincent 'G )/)6 l,At\. 

Original NDA 20-243, 20-350 
EA File 20243.REV 
Division File/HFD-120 
Supervisory Chemist/HFD-120 

20243EOO.LGSfGJSEA#01 

F/T by GJS/3.17.94 

AUG I 8 1994 
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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: July 8, 1994 

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

SUBJECT: Approvable Action Memorandum 
NDA 20-243: Luvox (fluvoxamine) 

for Obsessive Compulsive Disorder 

TO: File NDA 20-243 
& 

Robert Temple, M. D. 
Director, 
Office of Drug Evaluation 
HFD-100 

This memorandum ccnveys my endorsement of the conclusion of the 
Division's review team, headed by Dr. Thomas Laughren, that the evidence 
submitted to the file of NDA 20-243 supports the issuance of an approvable 
action letter for the use of Luvox in the management of Obsessive Compulsive 
Disorder (OCD). 

Background: 

Fluvoxamine has been in development for an unusually long time; a comment 
or two about its regulatory history, accordingly, seems appropriate. 

Initial interest in selective serotonin re-uptake inhibitors [SSRis] like 
ffuvoxamine was focused on their potential for use as antidepressants. The 
first member of the SSRI class to be marketed as a treatment for depression 
was zimelidine [ZelmidTH] (Sweden, 1982). At the time of its introduction, 
zimelidine was hailed as a major advance in the treatment of depression: 
equipotent to tricyclics, but free of their troublesome C:tnticholinergic side 
effects and their adverse effects on cardiovascular function. 

U'thappily, within a year of its marketing, a Guillian Barre Hke syndrome was 
reported in association with zimelidine's use. Although the number of 
patients affected were few relative to the numbers exposed, zimelidine's 
;ponsor, Astra, concluded the iiability of continued marketing was too great 
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Leber: NDA 20-243, LuvoxrH(fluvoxarnme for OCD] approvable action memo page 2 

and in September of 1 983, voluntarily withdrew the product from marketing, 
worldwide. Pari passu, Merck, zimelidine's domestic sponsor, withdrew its 
then pending NDA . for the product. 

The 'zimelidine syndrome' cast a cloud over the safety of other SSRis then in 
development. Was the syndrome a consequence of selective SHT re-uptake 
inhibition or was it a 'hypersensitivity' reaction caused by some unique 
physical and/or chemical property of the zimelidine molecule? 

Fluvoxamine was one of the products affected. It had been approved in 
Switzerland in August of 1983, just prior to zimelidine's withdrawal, but the 
pace of subsequent approvals in other countries was undoubtedly slowed by 
concerns about the possibility that the 'zimelidine syndrome' might be a 
generic liability of a'! SSRI's. Eventuallv. these concerns diminished. In 
1 987, Favarin114 became the first SSRJ at(er zimelidine to be marketed in the 
UK for the treatment of depression. It is now marketed in more than 40 
countries, primarily as an antidepressant. 

At the time of zimelidine's withdrawal, fluvoxamine was widely considered a 
likely candidate to become the first antidepressant SSRI to be; marketed in 
the United States. Attempts to document fluvoxamine's efficacy in 
depression _ . . 
however, failed 1 and fluoxetine won the race to be the first SSRI marketed 
domestically. Subsequently, two other SSRis (sertraline and paroxetine) 
were approved for use as antidepressants. In February of this year, 
fluoxetine was granted an indication for the management of OCD. 

Effectiveness in use. 

The review team's conclusion that fluvoxamine is effective in the 
management of OCD is based on the results of two adequate and well 
controlled clinical investigations (Studies 5529 and SS34) which were 
conducted under a identical protocols. Although the two studies 
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Leber: NDA 20-243, Luvox"'[fluvoxamine for OCD] appn ... vable action memo page 3 

unequivocally document that fluvoxamine has a clinically beneficia! efft:ct on 
the symptoms/signs of OCD, the estimate of the mean effect !:; relatively 
modest. Indeed, as Dr. Laughren notes, after 10 weeks of therapy, (the end of 
the studies), a substantial proportion of the fluvoxamine treated patients, 
including those who improved, were still sick enough to meet the entry 
criteria for these trials. 

Despite the modest size of the estimated mear. effect, our advisors 
unanimously concluded that the results of the two clmical trials documented 
fluvoxamine's effectiveness as a bona fide anti-obsessional treatment. 

Comments about the nature of the fluvoxamine safety data base. 

Although not directly relevant to Solvay's claims for the use of fluvoxamine 
in OCD, the firm's prior efforts to develop it as an antidepress;mt (mentioned 
earlier) have had an effect on the current submission and review. The 
earlier antidepressant development program~ CYOosed more than 35,000 
patients to fluvoxamine and this experience had to be ccns!dered in the 
regulatory assessment of fluvoxamine's safety in use. 

The quality of the clinical evidence available from the depression 
development programs is not uniform, however. The Division, therefore, 
agreed to allow Solvay to adJUSt the detail of description of the clinical 
safety data presented in the fluvoxamine NDA to reflect the relative 
reliability of the source from whence they were derived. Accordingly, 
clinical data were partitioned into three strata: 

Stratum 1: 2601 subjects who participated in randomized controlled 
trials (2 in OCD patients and 11 in depressed patients). 
Stratum 2: 2546 subjects who participated in 70 North American 
uncontrolled and European -:cntrolled and uncontrolled trials. Sixty 
enrolled depressed patients, 4 enrolled subjects with OCD. 
Stratum 3: 35,368 subjects (almost all on fluvoxamine) drawn from a 
subset (N=66) of (N=92) 'marketing studies' for which ' case reports' of 
some type were available. 

The primary focus of the division's safety review is based on reports derived 
from Strata I and II which, together, represent experience gained with some 
273 7 fluvoxarnine treated patients, 90% of whom were exposed at doses in 
the range of 1 00 to 300 rng/day. 
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Data from Stratum 111 were also assessed. but primarily for signals of 
unusual and/or unexpected drug associatec! risk (i.e., Str Jturr• Ill was treated 
much in the way r epor b from spontaneous post-111ar keting sources are 
treated). Tile review of Stratum Ill data. therefore, focused on serious 
adverse events: deaths and dropouts. The rev1ew relied pnmarily upon !ine 
listings, gerrer <:1 leu by the firrn, fv.- each pa tier it vvho died or discontinued 
prematurely. Dr. Dubitsky, the medical reviewer, checked a sample of the 
line listings against the case reports and found the former acceptably 
representative at the latter. He did not, however, perform an audit to 
determine the reliability of tile firm's case finding. (i.e., he did not review 
case reports frorn an entire study to determine whether or not he agreed with 
the firm about the classificatron of all cases.) 

Reports for Strata I and II were hand!cd as usual. 

Safety in use 

The reports submitted reasonably document that fluvoxamine will be safe for 
use if markf,ted under the conditions of use recommended in the labeling 
developed by the division's review team and attached to the approvable 
action lett~r being forwarded to the Office in the company of this 
memorandum. 

As is my custom, I note for the record, that 'sate for use' is a term of art. 
No drug ic; absolutely safe; accordingly, the 1 eview tec>.m's conclusion 
represents <l judgment that the benefits of fluvoxamine outweigh the risks 
that, at the time the judgment is bein~ offered, are known or believed to be 
associated with its use. The judgment takes into account the risks of 
untreated deJ.)ression and the risks associated with currently marketed 
alternative treatments. 

Labeling 

I have no substantive comments. 

Action letter. 

The approvable action letter forwarded to the Office makes a number of 
requests. None are exceptional. 
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Rec.ommendat:on: 

Issue the approvable action letter. 

raul Leber, M.D. 
juiy 8, 1994 

page 5 
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cc: NDA 20-243 
HFD-100 

Temple 
w::n_ 1? n ... - ,_ ...... 

' . 
LdUYIIIt:ll 

Katz 
David 
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

DATE: 

FROM: 

SUBJECT: 

THROUGH: 

TO: 

August 23, 199.; 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

Thomas P. Laug'nren, t-~.D. 

Group Leader, Psychiatric Drug Produces 
Dlvision of Neuropharmacological Drug Products 
HFD-120 

Luvox (tluvoxamine) Approvable Package/NDA 20-243 

Paul Leber, M.D. 
Ditecto:t-, DNDP (HFD-120) 

Robert Temple, M.D. 
Director, ODE-I (HFD-100) 

Labeling Modifications 

He have ma•:ie most of the labeling changes you proposed in t.lle Luvox 
labeling .<:ark-up attached to your 8-19-94 memo. I have only a few 
commencs: 

-3eizu1~ (2.,_8)__: \~., ot-dinat·ily hdV•.! not included c;eizut·e :t·ates 
for pl<"-:.ebo ;cmd active control becauL~e of a pc>rcept ion that 
estiwates lllay not be as reliable <L" tot· the NDA drug. l!e:t·e, tor 
example, there was only 1 !>lacebo G~izurt! (1/10S5), compared lo 6 
f:luvoxaminc• :;c~izut·es (6/2737). For active cont:t-ol, although there 
wet·e 5 spj zun's ( S/979), there we:t·e 6 differ..-;nt active control 
drugs, :>o ic isn't clear what 0.5% would 1·ep1·esent. 

-nru'J 1 nteli.J_~t: io.n!?__liL-.._1.2.1.: \'ie have added a nc;w paragraph ou au 
apparent inlel·act iou \~ith methadon•'>. 

-lncidenre in Controlled Trials (pp. 15-18): We've asked them to 
create a r1ew 1% table using a pool. of the 2 OCD studies and the 6 
6-week depression studies, and then make the changes we have 
proposed for their existing 1% table. 

-Sther Events ... : We've made most of your proposed changet:, and we 
have proposed that they generate a new table using your rule of 
having at least 2 patients with less serious events for inclusion. 

-)'clon-l!.:'>_ Postm<n·keti!lg _ _Repot ts: We hctve added a few mor·e tenns to 
t:l1is subsection nince the original dratt o~ labeling. 

1 
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Chan!:res to CMC Section of Letter 

The CNC section is now greatly expanded due to the addition of 2 
subsections, based on reviews we have just ·~eceived: (3) 
Nomenclature (a minor issue), and (4) Environmental Assessment (a 
long list at avparently major deficiencies) . 

cc: 
Orig NDA 20-243 
HFD-120/DivFile 
HFD-120/PLeber/TLaughren/GUubitsky/PDavid 

DOC: MEMFLUVX.AE2 

2 
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Memorandum Department of Health and Human Services 
Public Health Service 

DATE: 

FROM: 

Food and ::>rug Administration 
Center tor Drug Evaluation and Research 

November 17, 1994 

Paui Leber, M.D. 
Director, 
Divtsion of Neuropharmacological Drug Products 
HFD-120 

SUBJECT: Approval Action Memorandum 

TO: 

NDA 20-243: Luvox (fluvoxamine) 
for Obsessive Compulsive Disorder 

File NDA 20-243 
& 

Robert Temple, M. D. 
Director, 
Office of Drug Evaluation 
HFD-100 

This memorandum represents my formal endorsement of the review team's 
recommendation that Luvox (fluvoxarninc rnalcate) be approved for use for 
"the treatment of obsession cllld cornfJUlsion in patients with obsessive
compulsive disord.;r (OCD), as defined in DSM-111-R" under the conditions 
of use described in the proposed draft labeling att<n:hed to the approval 
action letter forwurded to ODE 1 for issuance. 

I have no comments to offer h~yond those already enumcralcd in my July 
8, 1994 approvable action rnernorandurn. 

Paul Leber, M.D. 
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Leber: Luvox OCO approval action 11/17/94 

cc: NDA 20-243 
HFD-100 

Temple 
HFD-120 

Laughren 
Katz 
David 

page 2 

OCD fluvoxamine Page 639 of 708



,, 
1 

MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

DATE: 

FI<.OM: 

SUBJECT: 

TO: 

FOOD AND DRUG ADt-!INISTRATION 
CENTER FOR DRUG EVALUA'I'J.ON AND RESEARCH 

:.1-9-94 

Thomas P. Laughren, M.D. -1P;;l 
Group Leader, Psychiatric Drug Products 
Division of Neuropharmacological Drug Products 
HFD-120 

Recommendation for Approval Action for 
Luvox (fluvoxamine), for OCD 

File, NDA 20-243 
[Note: This memo should be filed with the 12-24-91 
original submission.] 

1.0 BACKGROUND 

The agency issued i'in appr·ovable letter· for this NDA on 8-30-94. 
Solvay responded ~,o;i tb a 9- 9-94 amendment, as well as subsequent 
amendments. In addition, we held a teleconference with the sponsor 
on 11-9-94 to discuss final labeling and additional phase 4 
committments. 

2.0 SAFETY UPDATS 

Our· safety review upon which the approvable action was based 
focus<od on data included i!l the original submission and all 
subsequent amend1cents up to and including a 11-23-93 safety update. 
The final safety update included in the 9-9-94 submission focused 
on serious events reporte•i to Solvay between 10-2-93 and 8-31-94. 
These reports came from Solvay sponsored studies, postmarketing 
experience, ar1d tl1c publ1shed literature. These reports included 
12 deaths and 148 nonfatal serious events. This safety update was 
reviewed by Dr. Greg Dubitsky (review dated 9-26-94). He concluded 
that this safety update revealed no new safety concerns that. would 
preclude the final approval of this product, and I agree with that 
conclusion. Nevertheless, this expanded database necessitated 
several minor modifications of labeling. 

3 • 0 ~lORLD LITERATURE UPDATE 

The 9-9-94 amendment included a literatu~·· update, as well as a 
warrant by Solvay that their review ot che updated literature did 
not. reveal any findings that would adversely affect conclusions 

1 

OCD fluvoxamine Page 640 of 708



about the safety of fluvoxamine, with the exception of a reported 
interaction with clozapine that we were alre~dy aware of and had 
incorporated into labeling. Dr. Dubitsky reviewed the literature 
update and concluded that all the relevant findings had already 
been adequately add~·essed in our proposed labeling. 

4.0 REGULATORY STATUS UPDATE 

since the 
tl'eatment 
there is 
regarding 

previous update, fluvoxamine has been approved for the 
of depression in 3 additional countries. Otherwise, 
apparently uo important new information to report 

the worldwide status of fluvoxamine. 

5.0 LONG-TERM EFFICACY DATA 

In the 9-9-94 amendment, Solvay has committed to c1nducting, 
subsequent to approval, an adequate and ~ell-cont~olled relapse 
prevention trial for fluvoxamine in the rnc..intenance treatment of 
OCD. 

6 • 0 PEDIATRIC OCD INI:"'RNATION 

In t:he 9-9-94 amendment, Solvay has indicated that thei~, placebo 
controlled trial in children and adolescents with OCD is almost 
complete, and they have committed to sL~mitting a xeport on this 
study as pal't of a labeling supplement. 

7.0 PHARMACOLOGY/TOXICOLOGY ISSUES 

In the 9-9-94 amendment, Solvay has committed ·~o repeating tt1e 
S...;gment I and Il rat studies, however, only if rangefinding and/o~
loxicokinetic studies indicate that Lhe dosee. in the original 
studies we1·e inadequate. In addjt1on, Solvay nas agreed to work 
with FDA in designing studies to explono whethe·c Ol' not the •3ffects 
OI' rat pup weight and SUl.'Vival were due Lo in ut.ero or postnatol 
ictctors. 

8.0 BIOPHARMACEUTICS ISSUES 

In the 9-9-91 a•••enument, Solvay has (1) committed to conducting 
additional studies to clarify the metabclism of fluvaxamine, and 
(2) agreed to the dissolution specifications proposed in our 8-30-
94 approvable letter. In addition, in a 11-9-94 teleconference, 
Solvay committed to (1) conducting "' clinical st.udy to examine the 
possible effect of the combined ur:e of fluvcxamine and terfenadine 
on par·enL terienadine plasma levc:· L s and/ Ol' QT inte~,vals, and ( 2) 
conducting an additional study to establishing the elimination 
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half-life of fluvo~amine at steady state after multiple oral doses 
of 300 mg/day. 

9.0 CHEMISTRY, MANUFACTURING, AND CONTROLS ISSUES 

Environmental Assessment: FDA's position on the acceptabi·ll ty of 
Solvay's environmental assessment is not finalized at the time of 
preparation of this memo. In anticipation of the assessment being 
considered acceptable for approval, witl1 a committment for a post
approval repair of the deficiencies, we are forwarding an approval 
package to the Office. In a 11-9-94 teleconference, Solvay 
committed to repairing the identified deficiencies in phase 4. 

Nomenclature: Solvay has committed t:.o seeking, subsequent to 
approval, adoption by the USAN Council of the established name for 
this product, i.e., fluvoxamine maleate. 

25 and 150 mg Formulations: The sponsor is not planning to market 
the 25 and 150 mg formulations at this time, nevertheless, we are 
approvin9 these forn<S. Consequently, we have noted the approval of 
these formulations in the approval letter, along with an 
acknowledgement that they are not planning to market them ac: 
pr·esent. 

Met.hods Validation: 
completed. 

Nethods validation hew been successfully 

Establishment InspectiOJJ: A satisfactory FUR has been received. 

10.0 FINAL LABELING 

In a 9-9-94 telc;conterence with Solvay·, we reached final ag1·eement 
on the labeling that is included with the appnJVal letter. 

11.0 CONCLUSIONS AND RECOMMENDATIONS 

I believe that Solvay has submitted sufficient data to support a 
conclusion that fluvoxamine is effective and acceptably safe in the 
treatment of OCD, and I recommend that we issue the attached 
approval letter with labeling. 

cc: 
Orig NDA 20-243 
HFD-120/DivFile 
HFD-120/TLaughren/PLeber/GDubitsky/PDavid 
HFD-100/RTen<ple 
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:-lENO OF TELEPHONE CALL 

Date: 
NDA: 
Subject: 
i"inn: 
Drug: 

November 1, 199..;. 
20-243 
Information Request 
Solvay Phatlnaceuticals 
Fluvoxamine t~al~ate Tablets 

Cont.act: 
Phone #: 

Don Ruggirello, ~egulatory Affairs 
(404) 578-5658 

At: the request of Dr·. Laughren, I contacted Nr. Ruggirello to inform him that I 
intended t.o fax t.he environmental ar:;.essment deficiencies noted by the A;_jency 
rev1ewer irom Solvay's resubmissior. dated Septembe~· 20, 1934 (nee attached 
det iciencies) " 

1 1·equesLed that Solvay respond to t~ese deficienci~s as soon a~ possible. Mr. 
Ruggir·ello acknowledged understandlng of the above and thanked me in advance tor 
the faxed defici~ncies. 

NDA:ORIG ~0-~43 

NDA:DIV FILE 

HFD·l~ 0 /PLeber·/TL.:.ugilren/GDubi tsky 
llFD-120/YRzeszotarskl/~Blum/PDavid 

HFD-005/NJones 
HFD-10~/PVincent 

F:\DAVID\FLWOX\TE-5 
INFORMATION RE:QU83T 

~~.o)~~ 
Paul A. David, R.Ph. 

Regulatory Mana~e:nent Officer 
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EA REVIEW U2, NDA ~0-~~3 

1. GENERAL ISSUES: 

a. The scqn:ga cion oi con.t ident ial and non- con£ ident ial 
inrorn1atior• in the EA is not appropriate. Much·uf tl1e 
non-ccn!.ider;tial appendices. We suggest you get an 
t?Xid•lpJ"" ot a:. available En\·ironmental 
Asse,cc;menL/Flnuing nt No Significant Im~J.::!Ct to use as a 
guide. A listrng of recent EA's/FONSl's carl be seen in 
the Dockets t•lanagement Br2nch (llFA-30':>), reed and Drug 
AdmirJistration, room 1-23, 12420 Parklawn Drive, 
P.ockvillc:, l•lin·yland 20857. They also can be obtained 
thr·ough the F1·eedom of Information Office (HFI-35), 
Food and Drug Administration, 5600 Fish~r Lane, 
Fockville, f\laryland 20857. Some examples of 
information which should be included in confidential 
appendices are all test reports, the EA ior the drug 
substance facility as long as it is 2dequately 
SldlliTkll·ized in the environmental document (certification 
of compliance with environmer1tal laws must be in non
corJtidential section), impurity/degradant 
spec it ications and identification of the in1purities and 
degrdants if considered confidential. 

b. Data bas~d on structure-activity based cl1emical 
modeling is not acceptable in environmental 
assesc>ments. Please delete all references and 
intormati.on relating to the QSAR program. 

c. !'luch of the tet;ting including deviations from the test 
protocol~3. S::.rict adherence to standard accepted test 
protocols is encouraged and .facilitates the r·eview 
p1·oce~s. 

2. Sinc•2 no rapid r·emoval mechanism has l:.>een identified, at a 
1ninimum, ucute aquatic toxicity t~sting in organisms is 
needed. Please refer to U.S. FDA Technical Assistance 
DocurnP.llt~' 4. 01, 4. 08 ar.d 4.11 for tests that may have t.o be 
performed. Based on the data generated on these tests, 
chron~c toxicity data may also have to be provided. You are 
encouraged to contact the Center if you have ar.y questions. 

doc# N:\David\N20243.EA 
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TO: 

MEMORANDUM 

Solvay Pharmaceuticals 
Regulatory Affairs 
~rTN: Mr. Don Ruggirello 
'Jc;l Sawyer· Road 
~·iarietta, GA 30062 

FROM: Food and Drug Adrninistration 

RE: 

Center For Drug Evaluation & l{esearch/ODEI 
Division of Neuropharmacological Drug Products 
HFD-120 
Psychiatric Drug Products Group 
5600 Fishers Lane 
Ro~kville, MD 20H57 

DATE: 

NDA 20,243: Labeling. 

October 26, 1994 

Your two recent communications, one of which was FAX'd to us on 
October 24 and the other on October 26, 1994, have been reviewed. 
To further assist us in formulating a revised labeling proposal for 
LUVOX, please provide the following iterr.s. 

1) Attachment I, pages 19-21 of your 10/24 FAX, contilins a revised 
"Other Events" table. A number of changes in this table are 
indicated before finalization. 

a) It appears that all advt.'!rse event:..; which occur-x-ed rn one 
patient, regardless of seriousness, l1ave been excluded from 
this table. Please note th,>t any events considered serious, 
even if observed in one pati.::nt, should be incluelt~d in this 
table, as discussed with Dr. Eric Phillips on 10/25/94. 

b) It. WilS tequ.:sted that vagne adverse events in this t.able be 
clarified b;,; substitution. and nul by footnoting. Tha.L is, 
the more specific events a1·e to be listed ir; the body of the 
table acc:ording to theit· individual frequencies and the 
general term is to be deleted entirely. Please revise this 
table accordingly. 

c) Our August 30, 1994, approvable letter requested 
substitution of the terms "abdomen enlarged" and 
"cerebrovascular disorder" with more specific terms. It. does 
not appear th"'t this has been done. Please make the 
appropriate substitutions. 

Page l 
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d I \~c woulc like to combin'2 the events "duodenal ulctor," 
''v~ptic ulc~r, '' ''peptic ulcer syndrome,'' and ''stomach ulcer'' 
under the term gastrointestinal ulcer. Please determine the 
num!Jer of unique patients who exper·ienced any ot these event-:; 
1 n the Strar:a I/II study vool and make this r·eplacement 
accurdingly. 

,.·, SjmiL-trlj·, \oJe would like to com!:Jine the~ ter,os "face edema," 
"pel ipberal edema," and "edema" und•"r the ter·m edema. 

t) Likewise, we ask that you combir1t.' the terms "arthritis" and 
"rheumatoid arthritis" under the t..erm ar·th:r.itis. 

g) Plt3d!3e list the term "tendinow; contracture" sc•parately 
!.rorn th,, vague ter·rn "tendon di!;order" and clar·ity the latter 
term by substitution it teasibl2. 

2) Attachment I, pages 9-11 of your 10/:!G FAX, 
adver !3e •event incidence table. Two changes 
indicated: 

includes a revised 
in this table are 

a) l~e plan t:o combine "tooth extractinil and a!Jscess" with 
"toothacho:e" and "tooth caries" under the COSTART term Tooth 
Pi?or-der, wi ::h footnote cl<:~rit icat ion. Please provide us with 
the; total number ot unique vatientc; who experie11ced any ot 
these events in the fluvoxamine group and in the placebo 
group. "Toothache" may tben be omitted £r·om the "Other 
Events" table. 

b) The rationale for tabulating ''URI/URTI'' separately trom 
"Cold/Flu" is unclear. A<J<.illl, plea:.;e ~,r·ovide us wit-.h tLe 
total number of unique patients who experienced any ot these 
events in each treatment group so that these events may oe 
pooled under the COST ART tenn Urmer Respir·atory lntect ion 

3) Regarding item #2 on pages 3-5 ot your 10/26 FAX, it must be 
empha~;ized that the proces~; of su\x_;tituting these investig<:~tnL· 

ter-ms tor· CCn:TART ter-ms in t.he "Or!:c-r Events" tablo2 must be based 
on all data in Strata I/II combined datar_;et anci not just on the six 
short-term depression and two pivotal OCD trials. Events listed in 
this table are intended to convey the satety experience in this 
much la.t:·ger study pool. Please pn~pare a revised "Other· Events" 
table accor·dingly. 

Your timely response to this request is appreciatGd. If any 
questions arise, please contact Dr. Dubitsky at. (301) 594-2850. 

Pagt~ : 
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cc: GDubitsky 
TLaughren 
PDavid 

Page 3 

Gregory M. Dubitsky, M.D. 
Medical Reviewer 
Psychiatric Drug Products Gr·oup 
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~lEMO OF TELEPHONE CALL 

Datce: 
NDA: 

Subject: 
Firm: 
Drug: 

Octcober 21, 199~ 

20-243 
Information Hequer;t 
Solvay Pllarmaceuticals 
Fluvoxarnine Maledt8 Tablets 

Contact: 
Phone ;:;: : 

Greg Pe~kins, Pll.D., RegulatOL}' Attairs 
(404) 578-550~ 

At the request of Dr. Laughren, I contacted Dr. Perkins to inform him that the 
Division woulcl be faxing him a list of requests and modifications pertaining tc 
their proposed labeling (see attachment). 

Dr. Perki11:; acknowledged understi'lnding or the above, and stated that Solvay would 
tespond to tile fax as soon as possible. 

NDA:ORIG :20-243 
NDA:DIV FILE 
HFD-120/PLeber/TLaughren/GDubitsky 
HFD-120/PDavid 
Doc i;FLUVOX\l0-21-94.TE 
INFORMATION REQUEST 

~~~~ 
Paul A. David, R.Ph. 
Regulatory Management Officer 
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TO: 

FROM: 

RE: 

DATE: 

MEMORANDUM 

Solvay Pharmaceuticals 
Regulatory Affairs 
ATTN: 1'-!r. Don I<.eggirello 
901 Sawyer Road 
Marietta, GA 30062 

Food and Drug Administration 
Center for Dreg Evaluation & Research/ODE! 
Division of Neuropharmacological Drug Products 
HFD-120 
Psychiatric Drug Products Group 
56011 Fishers Lane 
RocKville, MD 20857 

NDA 20,243: Labeling. 

October 2J, 1994 

Your labeling modification, which was submitted on September 9, 
1994, has been reJiewed and a revision of our proposed labeling is 
currently in preparat.~o:l. To facili~ate this process, we request 
the following items: 

1) The table of treatmccnt-emergent adverse events, on pages 22-24 
of your labeling modification, contains a number of adverse event 
terms which are too vague to be useful in labeling. Please provide 
clarification for t.hf' terms listed below by means of footnotes 
consistiny of a su:nmary statement Qf the mo1·e specific te1·ms 
embraced by the tabulated te1·m. Fo1· example, if 20 of the 24 
patients enumerated in the table witll infection had ''colds'' based 
on the: i::;vestigator terms for these events, the following footnote 
would be appropriate: Mostly "colds." 

Thinking abnormal 
Vasociilatation 
Abnormal dreams 
CN.S stimulation 
Tooth Disorder 
Infection 
Pain 
Amblyopia 
Abnormal ejaculation 

2) Footnote #2 of t!-le above referenced table (on page 25), which 
lists infrequent adverse events in the TESS study pool, should be 
deleted and these events should be incorporated into the ''Other 
Events" table on pages 31-32, using tlw sa11e rules for exclusion of 
adverse events as described on pages 29-30. Likewise, several oi 

Page 1 
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Lhese adverse events, whicl1 are listed below, are too vague to be 
helpful to practicing clinicians and should be clarified by 
s•lbstitution of more specj_fic terms. 

HA.ngove r· e t f ec 
Elect rocardiog, .'lm almormal 
Peripheral vascular disorder 
Rectal disorder 
.Sleep disorder 
Spt::ech disorder 
Lung disorder 
Pleural disorder 
Voice ai~eration 
Skin disop:ler 
Abnormal vision 
Ear disorder 
Eye disorder 
Eye pain 
Urine abnormality 
Prostatic disorder 
Testis disorder 
Menstrual disorder 

3) The last two par·agraphs on page :CB cieBcribe significant 
differences in adverse event incidence between the OCD and 
depression study pools. As above, a few of these ter·ms warTant 
clarification by footnotes. 

Amblyopia 
A.bnonna 1 ej ilcu lu. t ion 
Thinkin<l abnonnal 
Tooth disorder 

4) The "Oth,~t EvenU;" tal>le on pages 31-3:C also includ•~!; <:! number 
of imprecise adverse events Ll."rms, which should be cLu·it ied by 
substitution with mor·e descripl i ve investigator ter·m;;. Also, it 
appears that some terms in our· pr·oposed labeling have been n~placed 
with less speci.tic ter·ms, specitically Jeukoc.o.:nia was replaced with 
WBC abno1:ma.l, thrombo£Y!;_openia with ::;bnorma.l platelets, and 
hypothyroidism with qoi ter. Please replace these with mo1·e precise 
terms. 

Nervous System: 

Digestive System: 

13ody as a \~hole; 

neurosis 
abnormal gait 
personality disorder 

gastrointestinal disorder 
liver damage 
tongue disorder 

la~ Lest abnormal 
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Cardiovasculal System: 

Musculoskeletal: 

Hematic and Lymph: 

Endocrine System: 

arrhythmia 
hemo1-rhage 

joint: disorder 

blood dysc!,asia 
abnormal platelets 
I~BC abJlOl-ma 1 

goiter 

Again, as noted above, the events listed in footnote #2 on page 25 
should be included in this table. 

Note that this substitution of investigator terms for COSTI\RT 
terminology process will necessitate a small change to the 
introduction to the "Other Events" table, which now indicates that 
COSTli.H.T terms a1-e used. A suggested rewording ot the second 
introductory parag1aph on page 30 is as follows: Ir1 the t,abulatiops 
whicl1 follow, a standard COSTART-based Dictior1ary termjr1ology has 
been used to class i tv t·eported adverse events. Tht' COST ART term& 
are listed excent in cases whet·e the COSTAR'!' tenn is too imprecise 
to be clinical].y meaninc;ful; in_ these cases, the mon~ descriptive 
investigator term was substicuted ...... . 

As we have suggestt>d in our approvable leltel, advet"Se events 
considered extremely tlnlikely to be drug related as well as those 
events judged 1:ot to be potentially setious and which were 
experienced by only one patient have be£n excluded. 

Ple2se p1·ov.1de t:s witi. the specific ev~'nts that have L'een excluded 
from t:his table, 1 i.st.ed l.Jy reason to1· exclusion, in additiou to the 
critet-i". you u~;ed lo determine set·iousness. 

5) \~,~ note that th~~ l'recaut:ic·~s section ot le~beling describes a 
modest phannacod~:n:1mic in tel ...:ct ion bel ween 1 luvoxamine and 
lora~epam. Our 1eview of tl1is study ir1dicates a marked impairment 
of attention, vigilance, memory, and subjective ale1tness when 
these drugs wete coadmi.nister·ed. Please p1·ovide a copy of the 
study report to1· 1!.114.6004, entitled "The Influence of Multiple
Dose Administration ot Fluvoxamine on the Pharmacokir1etics of the 
Benzodiazepines Bromazepam and Lorazepam. A Randomized Crossover 
Study" to assist us in evaluating this discrepancy. 

Your timely response to this r·equest is much appreciated. ShoL;ld 
any questions arise, please contact Dr. Dubitsky at (301) 594-2850. 

Page 3 
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MEMORANDUM OF TELEPHONE CALL 

Date: 

NDA: 

Subject: 

Firm: 

Drug: 

Point of Contact: 

:>hone #: 

Oct-ober 21, 1994 

20,243 

PK issues 1n lcib~ling 

Solvay 

Fluvoxamint Maleate (LUVOX} 

Raman Baweja, Ph.D. 

594-54(;6 

Dr. Baweja contacted the undersigned to convey responses to 
questions which were presented to him on October 20, 1994, 
regarding LUVOX labeling. The questions at·e r·epeated in bold print 
below, followed by the Y."esponses. Reference is made to the 
sponsor's September 9, 1994, submission, Attachment II (Labeling 
Modification) . 

1) Page 3, third paragragh: The sponsor has not determined the 
half-life of fluvoxamlne with steady-state doses of 300 mg/day. 
Given that doses up to 300 mg/day are recommended and that 
fluvoxamine exhibits non-linear pharmacokinetics over the dose 
range 100-300 mg. this information is useful for labeling. Can 
this be studied post-approval c...s a Phase IV study? 

Ye[~, this data may be obtained ft·om a Phase IV study or ft·om a 
literature source, which the sponsor tndy elect to provide. 

2) Page 8, sponsor• s second c.;omment: It is suggest~;~d by the 
sponsor that, when fluvoxamine and theoph}(lline are co
administered, it may be clinically prudent to increase the 
theophylline dosing interval rather than reduce the dose, since 
Cmax did not substantially change with the addition of fluvoxamine 
to theophylline. What is your opinion? 

Dr. Baweja, after consultation with a colleague who is experienced 
in theophylline pharmacokinetics, stated that the recommendation to 
decrease the dose should remain as stated; we Ghould not recommend 
increasing 1. 

3) Page 9, Warfarin paragraph: The sponsor claims that warfarin 
plasma levels increased by 65% when fluvoxamine and warfarin were 
given concurrently; the biopharm reviewer stated that levels 
increased by 98%. Which figure is correct? 

This appear·s to l.Je a matter of which reference point is taken us 
baseline. Thi~ study evaluated warfarin levels under tht·ee 
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conditions: with warfarin alone, with warfarin+ placebo, and witl1 
warfarin + :'luvoxamine. Since mean wa~·tarin levels for the two 
treatment periods without fluvoxamine are somewhat different, the 
percentage increase with fluvcxamine depends on which comparison is 
used. Dr. Baweja recommends that the contrast yielding the larger 
ditfer~ncc (WdLfarin alone versus warfarin+ fluvoxamine or 98%) be 
used. 

4) Page 15, Lcrazeparn paragraph: The sponsor claims that there 
was ~odest impairment of cognitive function with fluvoxamine and 
lorazeparn concomitantly compared to lorazepam alone; th•a biopharm 
reviewer stated that the impairment was marked. Which is correct? 

Available -iata is insufficient to answer this question. It was 
decided that Wt; (DNDP) would request the study re1-'ort for the 
suppor·ting trial and examine the specific data upon which this 
claim is based. 

cc: HfD-120/GDubitsky 
TLaughrc.:n 
PDavid 

Gregory M. Dubitsky, M.D. 
October 24, 1994 
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HEMORANDUM DEPARTN:i:;J.'IT 017 HEAI,TH AND HUHAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADt.UNISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

DATE: 

FROM: 

SUBJECT: 

TO: 

l\la '! 2 6 , .l 994 

Thomas P. ~aughren, M.D. 
Group Leader, Psychiatric Drug Products 
Division of Neur<Jpharmacological Drug Products 
HFD-120 

Recommendation for Approvable Action for 
Luvox (fluvoxamine) 

File Ni:!A 20-243 
[Notf': This overview should be filed with the 12-~4-91 
original submission.] 

1.0 BACKGROUND 

Fluvoxamine is one of 4 selective serotonin reuptake inhibitors 
(SSRI) that has been the subject of an NDA in the 
Psychopharmacology Group in recent years. Fluvoxa.nine is being 
proposed in this NDA for use in the treatment of OCD. The other 
SSRis in this series are fluoxetine, sertraline, and paroxetine, 
all of which are approved for use in the treatntenr of depression. 
Fluoxetine was also the subject of a recent weeting of the PDAC 
considering its use in the treatment of Obsessive Compulsive 
Cisorder (OCD) , and has now been approved for this indication as 
well. Clomipramine is the only ocher drug approved for OCD in the 
US. Like the others it the SSRI series, fluvoxamine' s 
pharmacological action can be characterized predominantly as 
selective serotonin reuptake inhibition. 

IND for fluvoxamine was originally submitted 10-25-75. 

NDA 19-189 for tluvoxamine in the treatment of depression was 
submitted 12-20-83. A nonapprovable letter was issued for this NDA 
on 9-25-86, primarily on the basis of inadequate efficacy data to 
support the claim. The current sponsor has chosen to focus on OCD 
as the initial indicaticn for which to seek approval. However, 
they have also had a development program for depression ongoing 
simultaneously, and fo:t_· fluvoxamine in the treatment of 
depression was submitted 6-10-93; 

Se"l.·eral critica.l meetings were held during the development c>f 
fluvoxamin~ for OCD: 

1 
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5-21-90: Thie was a pre-NDA meeting, including all the disciplines. 
The focus was on clinical data, with an emphasis on structuring the 
integrat8d safety summary. 

4-4-91: This was a followup meeting to discuss in detail the 
fot·ma.t and content of the integrated safety summary. 

The ol.·iginal NDA 20-243 for fluvoxamine in t:<e tr·eatment of OCD was 
submitted 12-27-91. Major safety updates were submitted 2-23-93 
and 4-8-93. 

Fluvoxamine was the subject of a 10-18-93 m~eting of the PDAC, and 
the Committee voted in favor of both it:s efficacy (6 for, 0 
against) and safety (6 for, 0 against) . 

2.0 CHEMISTRY 

Methods validation has not been completed at thi::; time, however, 
this l.S not: needed for an approvable action. It is my 
understanding that all the manufacturing sites have passed 
inspec,tion, but that FURs may be needed. Finally, our review of 
the environmental assessmen': has not been completed as of the data 
of this memo. Otherwise, thet·e are no remaining chemistry issues 
that need resolution. 

3.0 PHARMACOLOGY 

Fluvoxamine is a selective serotonin reuptake inhibitor with no 
significant affir1ity for histaminergic, alpl1a or beta adrenergic, 
muscarinic, or dopaminergic receptors. There are several toxicity 
issues that need to be resolved fvr this NDA: 

Pregnancy Category: 

We ha,·e proposed category C for fluvoxamine, based on findings of 
increased pup mortality and decreased pup v·aights and survival in 
rep:r:·oducti.oa studies in which pregnant rats were dosed through 
weaning. vJe have offered the sponsor the option of doing 
additional crossfostering studies to further cJ.;::,rify these findings 
and possibly revise this categorization. 

Dosing in Reproduction Studies: 

There is a lingering concern that 
the rat reproduction studies. 
additional reproduction studies 

the dosing was not high enough in 
Consequently, we will recommend 

at higher doses post-approval. 
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Carcinoqenicitv Findinas: 

There were three pancreatic adenocarcinomas in the high dose male 
rats. In a 4-5-94 meeting of the Executive Committee of the CAC, 
a recorr<mendation was made to consider this a marginally significa:1t 
finding that should be included in labeling. However, the 
Executive Committee has subsequently decided not to recommend 
inclusion of this finding in labeling. C!owever, there was a 
discrepancy re>garding the actual number of tumors (2 vs 3) and 
insuff~cient information regar-ding specificity of the cell types. 
Coilscq...tently, we 1:ill ask for clarification of these issues before 
making a final decision about labeling for this finding. 

4.0 BIOPHARMACEUTICS 

Fluvoxamine has a moderar:o first pc:ss effect 
(absolutebioavailability = 53%), and apparently no active 
metabolites. There is little tood effect on bioavailability and 
fluvoxamine is approximately 80% ~rctein bound. It is widely 
distributed with a volume of distribution of 25 L/kg. Although 
there is modest nonlinearity within tlle recommended dose range of 
100-300 mg/day, this is not likely to be of clinical importance. 
The elimination half-life is roughly 16 hours and steady state is 
reached in approximately 1 week. Clearance is diminished in the 
elderly and in patients with hepatic invairment. 

Fluvoxamine is metabolized by several P450 isozymes and has the 
potential for several important drug interactions. Formal 
interaction studies have suggested iwportant increases in 
propranolol, wariarin, theophylline, and alprazolam in association 
with concomitant fluvoxamine admi.nistration. In addition, there 
have been published reports sugqest i ve oE very pronou~ced increases 
in plasma leveL> of tricyclic antidepressants (and 
parent:metabolite ratios) in association with the combined use of 
fluvoxamine with TCAs. These data suggest that fluvoxamine may 
inhibit seve:r·al P450 isoenzymes, including IA2, IIC9, IIIA4, and 
probably IID6. Preliminary in vitro data support the view that 
fluvoxamine may be an important IIIA4 inhibitor, but they suggest 
only weak IID6 inhibition. Given the potentially serious risks of 
fluvoxamine coadministration with either terfenidine or astemizole, 
we have proposed contraindication of these combinations. 

The Division of Biopharmaceutics has recommended several changes to 
the pharmacokinetics sections of labeling, and •>Je h'lve incorporated 
many of these proposed changes, with some modification. 

In the approvable letter, we will propose dissolution 
specifiLaticns and also ask the sponsor to do additional studies to 
better understand the effects of fluvoxamine on the various P450 
isoenzYJnes. 
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5.0 CLINICAL DATA 

5.1 Efficacy Data 

5.1.1 Overview of Studies Pertinent to Efficacy 

There were a total of 16 studies reported in the NDA that were of 
potential relevance to the question of the effectiveness of 
tluvoxamine in the treatment of OCD. 

(l) Five oi these studies were placebo controlled, ·including 2 
identically designed US studies (5529 and 5534) conducted under the 
same protocol. Published reports were availaLle on 3 other small, 
placebo controlled non-IND studies of fluvoxamine in the treatment 
of OCD. (a) Perse, et al: This was a crossover study involving 
20 patients with OCD. Treatment periods were 8 weeks a~d 

tluvoxamine doses were titrated within a range of 50 to 300 mg/day. 
There were statistically significant differences favoring 
fluvoxamine over placebo on 4/5 OCD measures. (b) G:;odman, et al: 
This v:as a parallel group study involving 50 patients with OCD. 
The treatment period was 8 weeks and fluvoxamine doses were 
tit.:t·ateci within a range of 50 to 300 rr.g/day. Fluvoxamine was 
statistically significantly superior to placebo on the Y-BOCs and 
on the numbe:t· of responders. (c) Cottraux, et al: This was a 3-
way, 24-week study comparing fluvoxamine (with or without behavior 
therapy) and placebo (with behavior therapy) in 60 patients with 
OCD. There were only scattered between group differences in this 
study. 

(2) A report was available on 1 small, active control non-IND 
study comparing tluvoxarnine and desipramine (100-300 mg/day) for 8 
weeks in the treatment of OCD (Goodman, et al) . There were 11 
fl uvoxamine respondel-s compared to only 2 desipramine responders. 

(3) Reports were also available on lO 
fluvoxamine in the treatment of OCD. 
reviewed with regard to efficacy. 

uncontrolled studies at 
These studies were Hot 

Our efficacy review focused on the 2 placebo controlled US studies 
(5529 and 5534) for which we had full reports and complet•· access 
to the data. 

Studies 5529 and 5534 

Studies 5529 and 5534 were conducted under identical protocols. 
These were 4-center, double-blind, placebo controlled, parallel 
group, 10-week studies comparing fluvoxamine and placebo in 
outpatients meeting DSM III-R criteria for OCD. [Note: A division 
of the 8 centers into the 2 independent studies was accomplished 
prior to the conduct of these studies.] A total of 360 patients 
were 1·andomized for these studies combined, i.e., 160 for each of 
fluvoxamine and placebo (20 patients/group/study center) PaLients 
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had to meet the foJ.lowing encrance criteria: at least 18 years of 
age; OCD diagnosis for at least 1 year; NIMH-OC Global Rati~g Scale 
c;core of 2:. 7 at screening and at baseline. Pcttients with HAMD 
total scores ~ 20 (or item 1 ~ 2) were excluded. - -
Patients werE titrated to a daily tluvoxamine dose of 150 mg/day 
over the first 2 weeks of the trial, following which dose was 
adjusced within a range of 100-300 mg/day (on a bid schedule), on 
the basis of response and tolerance. 

The efficacy assessments (obtained q 2 weeks) included: (1) Y-BOCS, 
a 10-item scale irlcluding 5 items for obsessions and 5 for 
ccmpu1s:i.on3 (each item scored 0-4, i.e., a total l-ange of 0 to 40); 
('2) Nil'I,!J )C .Scale, a 15-point global rating [ (1-:l), n1inimal/normal; 
(4-6), subclinical i3ymptoms; (7-9), clinical symptoms; (10-12}, 
seve1·e; (13-15, very severe]; and (3) CGI. 

There were roughly equal numbers of males and females 1n this 
population, the average age was 35-36, and they were predominantly 
caucasian. Groups wen2 comparable on demographic and efficacy 
variables at baseline. 

Completion rates were very high for these studies. Combining the 
two tr-ials, 76% of fluvoxamine patients and 87% of placebo patients 
completed these 10-week studies. 

Fluvoxamine doses rose to a plateau at week 6, and the mean dose at 
week 10 (for completen;) in both studies was 250 mg/day. 

Studv 5529 Results 
. 

Summary of: Efficacy Results for Study 5529 
Mean BaselL1e and Mean Change from Baseline to Endpoint (LOCF} 

for Y-BOCS and NIMH-OCS Scores 

Fluvoxarnine Placebo 

Y-BOCS 

Baseline 23.3 22.8 

Change/BL -4.9 -1.7 

NIMH-OCS 

Baseline 8.9 8.9 

Change/BL -1.7 -0.7 -
Observed cases analyses b~ visit revealed 
f lavoxamine/placebo di. fferences by week 6 for YBOCS 
for Nll\1!!-0CS, both of 1"hich persisted until the end 

5 

P-Value 

0.0002 

0.0003 

significant 
and by week 4 
of the studv. 

I 
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Studv 5534 Results 

Summary ot Efficacy Results for Study 5'j34 
rviean Baseline and Mean Change from Baseline to Enapoint \LOCF) 

for 1-BOCS and NH1H-OCS Scor0s 

Fluvoxamine Placebo 

Y-BOCS 
' ' Baselir:.e 22.6 23.8 -

Chanqe/EL -3. 9 -1.7 --
NII\IH-OCS 

Baseline 8.9 9.0 

Change/IlL -1.3 -0.4 -

Observed cases analyses by visit revealed 
fluvoxamine/placebo differences by week 6 for YBOCS 
for NIMH-OCS, both of which persisted until the end 

5.1.2 Comment on Efficacy Data 

P-V<llue 

0.013 

0.004 

sisJnif ic<Jnt 
and by week 4 
of the study. 

In their reviews, Drs. Dubitsky and Hoberman concluded that studies 
5529 and 5534 provided evidence for the effectiveness of 
fluvoxamine in the treatment of OCD, and 1 agree with that 
conclusion. I have additional comments on several issues pertinent 
to efficacy: 

Evidence Bea1·ing on the Question of Dose(Response for Efficacy 

Since the 2 key efficacy trials (5529 and 5534), as well as the J 
supportive studies repcrted in the !JUblished liter·ature, utilized 
dose titration ~ithin a range of 100-300 mg/day for fluvoxamine, 
ther<~ is no basis upon which to estimate any possible dose response 
relationship for fluvoxamine in the treatmer1t of OCD. Dr. Hoberman 
did a. prelimir.ary exploration o( dose by looking at final 
fluvoxamine dose at 10 weeks (in completers) vs week 10 therapeutic 
response. This analysis yielded what ~:as suggestive of a 
dose/response relationship up to 250 mg/day, but then turned down 
sharply at 300 rng/day. This result may !"eveal. the hazard of 
attempting to extract dose/response information from titration 
studies, i.e., nonresponders may end up with the highest dostlS. 
The spons?r collected plasma samples for fluvm~arnine levels in 
studies 55'29 and 5534, however, the timing of sampling was not 
consistent and was not recorded. Given this failing, in addition 
to the problem of the titraU.on .desigu, it is not surprising that 
no correlation between plasma level and clin~cal response was seen. 
Consequently, the best advice we will be able to offer is to dose 
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patient'; as they were dosed in the 2 trials suppcnting the efficacy 
claim. 

Clinical Predictors ot RAsponse 

Both Dr. l!ouerman and the sporwor conducted several analyses to 
explore tor clirtjcal predictors oi response. 

Dr·. Hoberman's explorations included the following: (l) A 
reg1:ession of. response on age yielded a nol'-Eigniticant slope. (2) 
Distributions of response by sex were essentially identical, 
suggesting no predictive value ot gender. (3) Explorations of 
baseline Y-BOCS and liAMD scores die noc suqoest either was 
predictive of outcome. --

The sponsor conduc+-.eci s•!Veral sub',Jroup ~m<>lyGes to explo:r·e tor 
marital :.;t:atu::;, previous 1·es:r3tance lo SSRI treatment, and 
secondary depressive symrtom:; as pred i.ctors oi response. None ot 
these analyses identified any potential predictors. 

Size of Treatmer1t Effect 

The size of the treatment effect in tl1e two positive flLvoxamine 
studies, as measured by the fl•Jvoxamine-placebo differences in the 
mean changes from baseline on the Y-BOCS total. score (LOCF), were 
less than those seen for one of tl1e two drugs approved in the US 
for· the treatment of GCD, i.e., clomipramine. The treatment effect 
aize was roughly 10 units on the Y-BOCS tor the clomipramine 
studies, compared to changes r·anging from rouJhly 2 to 3 units for 
the tluvoxamine studies. The fluvoxamine effect size as measured 
Ly YBOCS changes was climilar· to that seen tor fluoxetine/OCD, 
anothe1· SSRI that was the subject of a recent PDAC meeting. 
However, the patient. population studied tor· clomipramine may have 
been somewhat sicker, with baseline Y-BOCS scores ranging from 26 
to 28, compared to 22 to 24 tor the tluvoxamine studies. 

It is inter·esting to note that, given (l) the entry criterion for 
the fluvoxamine studies oi I on the NIMH-OCS, (2) mean ba·3eline 
NH1ll-OCS scores of 9 in both studies, and (3) changes from baneline 
of the magnitude observed (-1.7 for 5529 and -1.3 for 5534, on the 
Nil'II!-OC Scale), many patients even after 10 weeks of treatment 
would have had NIMH-OC Scale scor·es high enough to qualify for 
entry into these studies. Nevertheless, it is only fair to point 
that this was also the case for the clomipramine and fluoxetine OCD 
studies, and furtla core, these modest changes must be compared 
with the fairly sma.1.l change seen in placebo patients. In any 
case, I think the rating scale changes observed in the fluvoxamine 
stuuies represent a sufficiently clinically important change to 
j,Jstify the approval ")f this product for the treatment of OCD. 
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Durati011 of Treatment 

One of the failings of this program was the absence of adequate 
:r·elapse !Jl"E'Vention data. We have come to expect some credible 
relapse prevention data from examples set by recent antidepressant 
NDAs, <:1nd the IDAC is also increasinglv foc~:.;cd uu this issue. OCD 
is, of conHH', a chronic condition, and the clinician is faced with 
tl1e question of what to do followinq response to acute treatment. 
\~hih: there \'!ere some data availabl,c: tor open and uncontrolled 
~xtensions from Studies 5529 and 5531, tl1ese data were inadequate 
tor analysis and they do not shed much useful light on this 
question. In the absence ot adequate data bea!:"ing on this 
quest ion, l have recommended that we take the same approach fot 
labe1 ing that we have with tht> antidepressants for which we have 
inadequate data, 1.e., acknowledge the absence of data, yet suggest 
that it \,·ould not be unreasonable to continue rer;ponding patients 
ueyond the acute treatm~nt phase. i-Je will ask the Gponso:r- t:-.) 
consider future studies to uddress ti1.:.s important question. 

Alternative llist'lavs of Efficacy Data 

One concerti thcit was raised at the PDAC meeting for Prozac in the 
trecltment ot OCD was focused on the difficulty for clinicians in 
inte~preting the efficacy results presented as mean change fr·om 
baseline. For clinicians, the suggestion was made that it might be 
of additional value to have the data pr·esent<?d as dist:r·ibutions ot 
patient: responses at baseline and endpoint so that one might obtain 
a b,~t_ter sense of ilow individual patients do, relative to where 
they start out, e.g., on a measure like CGI severity. To address 
this conceru for flt;.voxamine we asked Solvay to provide some 
(ii~·pL1ys ot the> efficacy d<1ta, with the hope ot arriving at r;orne 
alternative presentatiorJE; ot data to include ir1 labeling. 
Specifically we asked thc:m to develop displays fo1· three variables, 
i.e., the Y-BOCS total score, the NIMJ!-OCS scot·e, and CGI seve1·ity, 
tor tlJe pool ot completers from studies 55~9 and 553(. We asked 
tor· and received the following display,'>: (1) scatter· i"1ots, BL vs 
10 weeks; (2) cross tabulations, BL vs 10 weeks, tu1. eaL LLealtue11L 

at·m; (3) bar qraphs to1· \\eek 10 Jata, including tluvoxaw' -:1e and 
placei.Jo 011 the same display; and (4 .\ cumulat.i. ve distribution 
functions. 

I found these displays useful in providing alternative summaries of 
the effectiveness of fluvoxamine compared to, placebo. To 
illustrate, I have used data from the NIMH-OCS score cross-

·tabulations, baseli-:1e vs 10 weeks, for completers, to generate a 
classification of % responders for fluvoxamine vs placebo. The 
cross tabulatiorJs (shift tables) upon which the classification is 
based are presented first: 
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r~=co- - -

~L-
Shift Table for NU1:i-OC Scc.le Scores (Baseline VS Week~ 

Fluvoxamine Completers (N = 120) 

ND1H-OC i\IMH-CC Category 
Category (l~ec:k 1 C)) 
(BL) 

I 
Normill Subclir:. Cl inj c 11 Severe Very Sev 

!"\ o r·::1a .l 0 0 0 0 0 -
Subclin 0 1 0 L) 0 -
Clinical 6 34 34 4 0 

SeYere 1 9 14 14 0 

Very Sev 0 0 1 1 l 

Shift Table for NIMH-OC Scale Scores (BaseLine vs We~ Placebo Complet e~·s (N = 134) 

~ NI!'1H-OC NIMH-OC Category 
Category (Week 10) 
(BL) 

Normal Subclin. Clinical Severe Very St~V 

I 
Normal 0 0 0 0 0 

Subclin 0 0 0 0 0 

Clinical 1 18 GO 6 0 

Severe 0 2 17 29 l 

Very Sev 0 0 0 0 0 

The classification is based on movements between Nll'll!-OC categories 
from baseline t:o 10 weeks, as follows: •wurse' and 'no change' are 
self evident; • slight improvement' = an imp~-ovement by 1 category, 
e.g., movement from • severe' to 'clinical;' 'moderate improvement' 
:movement across 2 categories; and 'marked improvement' :movement 
across 3 categories. The results of this classification are as 
follows: 
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~Outcome Classification (%) on NIMH-OC Scale fox· Completers in 
Pool of Two OCD Studies ( 5529 & 5534) 

Outcome 
I 

Fl ttvoxamii. 

I 
Placebo 

Classification (N ~ 120) (N ~ 134) 

\~orse <? 
~' I 5% 

No Change 4~<;>..- "~ ~ 0 

Slight ImproVcil1ent 41% 26~" 

Moderate Improvement 13 ~., 2% 
I' 

~-larked Improvement 1% 0 J 
It would appear from this display that, for a majority of 
fluvoxamine respo;:Jders, the effect is fairly modest. Howev•"r, most 
of the moderate ~mcrovement was associated with drua treatment. 
Almost no patients ~ere markedly improved. -

Absence of Efficacv Dilta for Children and Adole§cents with OCD 

The other importa~t deficiency in this development program was the 
absence of efficacy data for children and adolescents. Tl1is is a 
problem for OCD because of the very early age of onset for this 
disorder (peak age of onset is 9 for males and 12 for females) . It 
is likely that rr,any children and adolescents would be treated with 
fluvoxamine for OCD if it were approved for treating adults with 
this disorder. Although it is true that Solvay has not 
specifically sought approval for this indication in these age 
groups, ideally we would have data to support (or refute) what is 
likely to occur in clinical practice following approva::.. In fact, 
we are aw;ou-e of an ongoing study by Solvay ].nvolving a corn_;:>aris<>:, 
of fluvoxamine and placebo for 10 weeks in children/adole~2ents 
1·anging in age from 8 to 17 that should gene1·ate useful inf:·n·mation 
regarding this population. 

5.2 Safety Data 

5.2.1 Original Submission and Early Safety Updates 

cl:nical Data Sources for Saf~ty Review 

The safety data for fluvoxa:nine, including the original submission, 
the 2-23-93 and 4-8-93 safety updates, and the numerous amendments 
in response to our requests for additional information, were 
reviewed by Dr. Greg Dubitsky (r·eview dated 10-22-93) . This 
original review was based on an unusually large integrated database 
including 37,975 exposures to fluvoxamine in clinical trials that 
were part of the fJ uvoxamine pre- and post-marketing development 
progr·am to1· which case re!Jort to1ms were available. The phase 2-3 
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studies were separated irlco 3 strata (I-III) on tl1e basis of the 
reliabiJ.ity and completeness of the data. Strata I included North 
American, controlled, pre-marketing studies; Strata II incl11ded 
North American uncontrolled, European controlled and uncontrolled 
pre-marketing studies; Strata III included worldwide post-marketing 
studies (almost exclusively uncontrolled) . Cutoff dates tor the 
integrated database we1·e as follows: 12-31-90 tor :;trata 1 and II; 
7-1··92 for Dtrata III. In addit.ion, Dr. DuiJitsky evaluated IND 
reports tor serious adverse events submitted to the IND as late as 
July, 1993. 

As noted, 37,975 human subjectG were exposed to fluvoxamine in the 
r;ponsol"' s development program (in the integrated database available 
with the tvm safety updates), including 651 iu phase 1 studies and 
37,324 in phase 2- l studies. Explorationr; for more common adverse 
t~v.;nt~: w•.,t.! based on rools from the strata 1/Il database, since 
this daL:al.Ja:::e included active and placebo controls, and it provided 
reliable d..l.ration of exposure data for all patients. 

The strata I/II database included 2737 fluvoxamine exposures (N=492 
tor- OCD and Nc,224':i fo1 Depression). Patient:; in the strata I/li 
database were 62% female, predominantly white, and predom1nantly 
r.1iddle-aged. There were approximately 22':i patients over age 65 
exposed to fluvoxamine in the strata I/II database. Approximately 
90% of fluvoxamine-treated patients in the strata !/II database 
receivert modal fluvoxamine doses in a range of 100 to 300 mg/day, 
and aporoximately 75% of exposures were for 6 months or less. 
Nevertheless, there were approximately 600 pat_ents who received 
fluvoxamine for 6 months or more in the strata I/II database. 

In addition, some' post-marketing datL1 were availal.Jle (1425 reports 
for an estimated exposure to fluvoxamine worldwide of 4.5 million 
patients) 

Deaths 

There were 76 deaths among fluvoxamine-treated patients overall in 
strata I-III, ·ncluding 18 in the str-ata I/II integrated database 
for which the denom~Ilator and full exposure data were available. 
When adjusted for duration of expcsur·e, the mor·tality rates were 
comparal.Jle for fluvoxamine and active control, however, both groups 
were numerically greater than placebo. 7 of the fluvoxamine deaths 
were due to suicide, not an unusual or unexpected finding for this 
population (more about this later). The r•~maining ll deaths were 
due to a variety of medical reasons, none of which suggested any 
causal linkage to fluvoxamind use. There were 58 deaths reported 
for strata III patients, and 67 deaths among the numerous post
marketing reports. None of these cases was particularly suggestive 
of a causal r·ole for fluvoxamine, except perhaps two cases of 
overdose u<:!ath in patients pr·esumably t<•king fluvoxarni ne alone. 
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Adverse DrorJouts 

Strata I studies were explored 
relatad adverse events leading 
these included the foll.owing: 

to identity the common and drug
to dropout for fluvoxamine, and 
tor the 2 OCD studies (ir1somnia, 

somnolence, anxiety, nausea, asthenia, and infection); ior 6 
depressio:. studies (insomnia, ::;omnolence, nervousness, dizziness, 
agitation, a~xiety, nausEa, vomiting, diarrhea, anorexia, 
dyspepsia, headache, asthe'1ia, and abdominal pain). 

Serious Events !]earcll 

A search for serious events, usin3 FDA's definition, identified 888 
fluvoxamine-tleated patients witl1 serious events among the 37,324 
patients in the phase ::-3 studJ.•::'S [Does not include the deaths 
discussed above.]. In addition, ·±83 ser·ious events were identifit!d 
by a similar search of the 142~ reports in · '1e spontaneous po:''~ ·· 
mar·keting r·eports database. Gi,•en the larg._ numbel- of serrcn;3 
events in this very large clinical trials and postmarketirtg 
experience database, Dr. Dub.tsky developed a strategy fGr 
selecting 1,·hich ot these events to tevio:w in some detail. t<lost of 
these events were not examined in detail, including those 
psychiatl-ic events not unexpected in this population and relatively 
common medical events that were not seen in unusual numbeno given 
the very large database. All other events were looked at in 
detail, including 149 cases. In the reviewer's judgement, 26 could 
be considered possibly drug-related. Specific events are discussed 
later. 

Other Searcl:J£..§. 

Other special sear-ches we1·e conducted for suicidality, 
aggr·ess ion/ !lost i lit y, bleeding symptoms, uerotonin synd.L-ome, 
allergic reactions, and zimelidine uyndrome. No 
fluvoxar,line/place!Jo differences were seen Hl the searche:c; tor 
suicidality, aggression/hostility, bleeding :c;yn~toms, and allergic 
reaction:c;. No cases of ser-otonin syndr-ome or zimelidine syndrome 
were detected in the database. 

Other Safety Findings 

Common/Drug-Related AEs. The common and drug-related adverse 
event profiles for fluvoxamine were derived. separately for 
Strata I OCD and depression trials. For OCD, the profile 
i.ncluded the following: insomnia, somnolence, nervousness, 
dr-y mouth, thinking abnormal, tremor, decreased libido, 
nausea, anorexia, asthenia, sweating, abnormal ejaculation, 
ancn-gasmia, urinary I.requency, rhinitis, taste perversion. 
For depression, the profiLe included: nausea, dyspepsia, 
anol-exia, vomiting, somnolence, inso:nru a, ne1.vousness, 
3Stheni.J, and sweating. 
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LALl: 

No clinically important tluvoxamine/placebo differences were 
observed in comparisons within Strata I poo.i.s on (1) median 
change from baseline and (2) incidence of potentially 
clinically significant changer> trom baseline for various serum 
chemistr·y, hematology, or urinalysis vad.ables. 

';'here we1:e no fluvoxarnine/a.ctive control differences in 
illci de11Ce o[ dropout for serum chemistry ch<:mges in the Strata 
l/ I l rlatabase, however·, both active drugc; had 1 ates of dropout 
roughly 2 3 times the placebo rate. Most of the dropouts were 
tor· liver function abnormalities, including 12 o( 14 
tluvoxami ne dropoutn (see Liver Dysiunction later under· 
imporlCl.llt ,md possibly drug relaced adverse events)_ 
Fluvoxamii:P had fewer dropouts than t'ither placebo or active 
control for hematological abnormalities, and there were no 
dropouts in the Strata I/II databa:;e tor urinalysis changes. 

No clinically important fluvoxamirle/placebo differences were 
observed in comparisons within SLrati 1 pools on (1) medi2n 
change from baseline and (2) inrideiJCe of potentially 
clinically significant changes from baseline for various vital 
signs variables. 

Fluvoxamine had an incidenc<~ roughly one-half the active 
control incidence and roughly 10-fold t.he placebo incidence on 
dropout for vital signs chang~s in the Strata I/II database. 
However, Lher·e was no consistent !Ja t t<:nl of findings to 
sugg~st a risk of specific vital signs changes with 
fluvoxamine, and only 2 of the 29 fluvoxamine dropouts could 
be considered to represent significant events ( 1 case of 
hyvertension, and 1 case of bradycardia--both pre-existing 
condltions). 

A search of the entire database (including post-marketing 
r·eports) for serious events involving vital signs changes 
yi•.:lded only 4 cases, three of which most likely resulted from 
drug interactions (see biophar~naceutics section of this memo). 
Ther·e was 1 post-ma::::-keting report of significant bradycardia 
that normalized after fluvoxamine discontinuation. 

EC4: 

The Strata l OCD and depression pools were evaluated 
separately. For the OCD pool, fluvo.-<amine and placebo groups 
were compa1·ed on the basis of changes from baseline of 
possible clinical significance. There were no statistically 
signiticcml clitterenccs betwe••n qroups, ctnd turt.hermore, Llll 
of th~ individual chang~s observed were felt to represent 
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l.Jenign changes. A ::3imila:t analysis to:t- the depression pool 
revealed no fluvoxamir.e/placel.Jo di tfei-ences ove~rall, although 
2 statistically significant differenc(~s were observed when 
specific changes were compared (a higher incidence of 
shortened rR interval and of T-wave flattening was observed 
tor fluvoxamine compared to plac~bo) . However, none of these 
changes wa:; considered to be of_ clinical significance. Only 
1 patient in the entit-e dataset \\as considered to have an 
important cardiac event, i.e., <: tluvoxamine-treated patient 
\,·it h a history of CAD experienced a:1 acute MI after 9 days of 
therapy. 

Pos3ible longerterm ECG changes were evaluated by comparing 
l.Jaseline to followup ECGs in patients participating in 
extensions of shorter-term studies for both the Strata I OCD 
and depression pools (no contr:Jl groups). The only change 
observed was a mean decrease in rill. <)f 2. 6 BP<1 in the OCD pool 
(no similar chango:: was nbse1ved in the depression pool). 

A search of the Strata I/l I database for dropouts for ECG 
char:ges identified 7 fluvoxarnine patients (but essentially no 
difference in the overall rate of dropout compared to 
placebo). There was no pattern to these 7 cases. Three were 
clinically non-significant; 3 were ur1likely related to 
tluvox~mine treatment; the most serious case (sinus arrest) 
occurred in a patient. with a histu:t·y of CAD. 

A search of the entire clinical trials (Strata I/II/IIJ) 
database for se~ious cardiac events revealed 8 cases of MI, 3 
cases of ca1:diac arrhythmia, and 1 case of pulmonary edema. 
Nor1e were considered by Dr. Dubitsky to be reasonably linked 
causally to fluvoxamine use. 

)1'.\thdrawal Phenomena/)\buse Potential: Although the1·e were 
some reports from uncontrolled experience with fluvoxamine of 
what were thought to repn=sent wi t.bJ.rawal symptoms, an at tempt 
to identify newly emerging sytnptorns during taper and following 
withdrawal from placebo controlled t:t·ials did no;_ reveal <ll1y 
d.::-ug/placebo differences in emerging sympto.;ls. Thus, there 
was no indication of impo:t-tant withdrawal symptoms associated 
w~.th the discontinuation of fluvoxamine. There were no 
systematic attempts to evaluate abuse potential. 

Human Reproductive Data: There were 34 pregnant women exposed 
to fluvoxamine during the development program. The outcomes 
of these pregnancies were not suggestive of any particular 
teratogenic risk associated with fluvoxamine, but obviously, 
this experience is too limited to be a basis for any 
definitive statement. • 

Pverdose Exoer 1_t~llct~: The ovt3niose expe!_-ience with f 1 uvoxarnine 
consisted cf 354 t·e1xnts eithet from the development pr-ogram 
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or from po8tmarketing reports. The outcome was fatal in 19 of 
these cases, he rever, onlv 2 of the cases were associated with 
the use of .::luvoxamine alone. !"requently observed 
signs/symptoms associated with fluvoxamine overdose included 
drowsiness, vomiting, diarrhea, and dizziness. 

Summary of Drug Interactions 

].)_rug -Demogr3phic_: Drug- ciernog:r·aphi c interact ions were explored 
tor age, sex, and ;-ace. These analyses did not revea}. any 
important di ff ere !lees, 'Jowevr=r, there was limited power to 
detect any but very substantial differences. PK studies 
suggested a decreased clear·ance for elderly compared to 
younger patients. 

Drug-Disea~e: Except for pk studies in subjects with renal or 
hepatic impairment, there were no systematic attempts to 
explore for drug/disease interactions. A decreased clearance 
of fluvoxamine was found for hepatically impaired but not 
renally impaired patients. 

Druo-Drug: (see Biopharm section) 

Summary of Important Adverse Events Considered Drug-Related 

Ma'1ia/Hypomania: It would not be unexpected to observe 
instances of mania/hypomania occurr:rng in trials of an 
antidepressant, and approximately 1. H; of fluvoxamine patients 
in Strata I/II did e;:perience this event. The comparable 
rate,-, for placebo and active control were 0.8% and 1.4%, 
respectively. The rates of dropout tor this event were more 
clearly distingu~shable for fluvoxamine and active control 
(both 0.5%) from placebo (0.1%). 

Seiz~rcs: Seizure r~te~~ in the Strata !/II database were as 
follows: 
(0.5%) 

fluvo:xamine (0.2":); placebo (0.1%); active control 

l.~ ver Dysfunction: Exploration of the placebo controlled 
database (Strata I/OCD and depression cools) revealed only a 
suggestion for some minimal transaminase elevations in 
association with fluvoxamine use. As noted earlier, 
comparisons within Strata I pools on (1) median change from 
baseline ani (2) incidence of potentially clinically change 
from baseline for SGPT and SGOT revealed no differences across 
treatment groups. However, an evaluation of percentiles for 
these data (usir..g box plots} suggested that che mon'o: 
substantial e:.evations of L!<'Ts were •mong fluvoxamine compared 
to placebo patients. Nevertheless, of the 7 fluvm,.amine
exposed patients in the Strata I database whc· met criceria for 
potentially significant increases in either SGPT •Jr SGOT, none 
hc.:l. j<!undice or liver failul-e anC: none was di.scontinued 
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specifically fo1- ti:e LFT increases. Ot Lhose with followup 
(5), 4 irnp!.·oved after stopping tluvoxamine and the 5th patient 
improved with continued tluvoxamine. 

An exploration of t';e entire Strata I/II database for pat:ients 
coded for liver c:,·srunct~on (COSTART ter-ms: increased LFT, 
SGOT, or SG?T; oL jaundice) revealed no difference between 
fluvoxarnir:e and placebo. Only 1 of these patieLts (a 
fluvoxamine--:.rez:tec palico:lt) had jaunrlice, and this patient 
improved with dosce rH-;' ~~inn The St1·ata I/II database was 
also explored fo~ uations for serum chemistry 
changes, reveal ina :ing rates of: dropout tor LFT 
increases: fluvo:<?rr:. Place'::o ( 0 .1%), and activ~ 
control ( 0. 7%) . Of ·,,nine pc;t ients stopping for 
LFT increase, only ::' illt chanqes: 1 had hepatitis 
B; l had LFTs 7XUL;: arc,. cd at. er slopping. None of 
tl1ese patients discontinuL~ LFT increases l1ad jaundice. 

There were two dropouts from Strata III for jaur1dice (no lab 
data available); l patient r·ecovered and no followup was 
available on the 2nd patient. Six other patients with liver 
dysfunction in th~ Strata Ill database had other plausible 
explanations fur the changes observed. 

There were 15 spontaneous reports of hepatitis from the post
marketing reports database classified as serious. Dr. 
Dubitsky considerc"d 5 of these to be pc,s:3ibly fluvoxamine
related (6 others were complicated by other drugs and/or 
alcohol and 4 others were judged to r,ot be fle~voxamine
related. Jaundice was present in 3 of the 5 cases, and 
pruritis/abdc,minal pain in a 4th. All 5 patients recovered 
after disconc.inuation of fluvoxamine. There was also a 
literature report ot a 60XULN LFT increase in association w~th 
a fluvoxa:nine overdose. 

In summary, it would appear that fluvoxamine may be associated 
with infrequent instances of significant LFT increases, rar-ely 
associaled with jaundice and/m· other· symptoms, and that this 
toxicity resolves following discontinuation. 

Skin Reactions: vlhile rashes occurred in 2-3% of fluvoxamine
exposed patients in Sti:ata I placebo controlled trials, these 
rates were no different than the placebo rates. There were 
several significant rash caHes in the development program, 
including: a case of urticaria and dyspnea; 3 cases of 
photosensitivity. In addition, there were 3 past-marketing 
repoL·ts of serious skin reactions: 2 cases of Stevt:·ns-Johnson 
syndrome; 1 case of toxic epidermal necrolysis. All patients 
recovered following discontinuation uf f~uvoxamine. 

Hl:llonat:r~'m_i <l: ll.are cases o[ hyponatr:c'rnia have been report·~d 
tor mally antidepres~;ants, so it \.;as nc.' ,H;ex,,·~cted to find 3 
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repor·ts for flu\·oxamine as well. Only 1 of these cases 
occurred in the development program; there were 2 spontaneous 
post-marketing reports of hyponatremia. All patients 
recovered :'allowing discontinuation of fluvoxamine. 

Movement Disorders: Between group comparisons on rates of 
akathisia, dystc~id, EPS, and dyskinesia revealed that, 
although the rates for these events were low overall, th2 
rates for fluvoxac:ine were statistically significantly greater 
for fluvoxamine than placebo, but not different than a~tive 
control. The:t:·e were few dropouts for these events, most:ly for 
akathisia. In addition, there were several post-marketing 
reports of various EPS. 

5.2.2 11-23-93 Safety Update 

The most recent safety update (11-23-93) focused on serious events 
identified after the cut.o!:t dates for the earlie:t:· submissions and 
up t.o a cutoff date of 10-22-93. The s2rious events reported in 
~his update came from a variety of sources, includincr: Strata II, 
Strata III, additional post-marketing reports, Strata V (a residual 
category of studies with incomplete data) , US depression studies 
supporting the recent for depression, other US 
investigational studies (panic disorder, OCD), and various 
compJ.eted and ongoing EuL·opean studies. 

There were 35 additional deaths reported from these various 
sources, none of which could be reasonably attributed to 
fluvoxan:ine. There were 366 non-fatal serious events reported from 
these sources. Dr. Dubitsky selected 77 of these as clinically 
significant and possibly drug-related to review in detail. After 
review, only 11 of t.hese were considered to represent clinically 
important and possibly drug-related events. Four of these serious 
events represented cases of liver dysfunction, but none involved 
permanent liver damage. Five of these events represented cases of 
possible drug interaction, including 4 potential interactions that 
had aiready been noted in the earlier review. The fifth possible 
interact ion involved the occurrence of seizures i.1 association with 
t.he combined use of fluvoxamine and levopromazine, a phenothiazine 
not marketed in the US. One other report was a case of significant 
bradycardia, and the final case was an occurrence of Henoch
Schoenlein purpura. The labeling has been modified to incorpora.te 
any important new findings derived from this update. 

5.2.3 Conclusion Regarding Safety Data for Fluvoxamine 

In conclusion, the safety experience for patients/subjects exposed 
to fluvoxamine in the premarketing program revealed no adverse 
findinqs that would preclude its• use in the treatment of OCD. 
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5.3 Clinical Sections of Labeling 

I have subscantially rewritCen the clinical sections of the draft 
labeling that is included with the approvable lette1.. The 
explanacions for the changes are provided in bracketed comments in 
the draft labelir1g. 

6.0 WORLD LITERATURE 

Dr. Dubitsky reviewed the published literature for fluvoxamine 
included in the original NDA submission and did not discover any 
previously unrecognized important safety concerns for this drug. 
The 11-23-93 amendment included a literature update (cutoff date 
Oct, 1993) that had identified 219 additional papers. We received 
a warrant from the sponsor that their review of these additional 
papers revealed no findings c:- ~ would alter the conclusion that 
fluvoxamine is reasonably safe for clinical use. Dr. Dubitsky al~o 
reviewed the bibliography and 7 copies of papers provided. He 
agreed that no important new safety infol.-mation was revealed from 
this litel.·ature. 

7.0 FOREIGN REGULATORY ACTIONS 

The 11-23-93 amendment included a regulatory status update. 
Fluvoxamine is marketed in 37 countries at present, mostly as an 
antidepressant. It is approved for the treatment of OCD in both 
Switzerland and Canada. It has not been withd.cawn from any market. 

8. 0 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY. COMMITTEE (PDAC) MEETING 

A meeting of the POAC was held on 10-18-93 to discuss the safety 
and efiicacy of fluvoxamine tor the treat1nent of OCD. As noted 
above, the Committee voted in favor of both its efficacy (6 for, C 
against) and safety (6 for, n against). 

9.0 DSI INSPECTIONS 

Three inspectionG were requested, including 2 sites for study 5529 
(Greist and Rasmussen) and 1 site from study 553~ (Kozak). The 
inspections of Greist and Kozak are completed, and both had VAI-2 
designations (both for minor problems) . We arc still awaiting t:he 
inspection report for Rasmussen, however, what we have is 
sufficient t<.> proceed with an approvable action. 
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10.0 LABELING, SBA, AND APPROVABLE LETTER 

10.1 Final Draft of Labeling Attached to Approvable Package 

Our proposed draft of labeling is attached to the approvable 
letter. As noted, I have made substantial changes to the clinical 
section:c; of the sponso:t:' s draft lal.Jeling dated 10-27-93. Other 
sections have 3lso been substantially modified. 

10.2 Foreign Labeling 

Dr. Dubitsky reviewed the foreign labeling included in the 11-23-93 
amendment and discc·rered no important new safety findir.gs that 
would n.~cess.'.l.ate c.:1y further· modifications of om: labeling 
proposal for this product. 

10.3 Draft SBA 

We have not drafted an SBA for fluvoxamine. In my view, the 
primary reviews are sufficient to serve as an alternative to an 
SBA. Nevertheles:;, we have included in the aoprovable package the 
sponsor's draft SBA (not modified by us); this document summarizes 
the sponsor's ca~;e for the apprcvability of fluvoxamine and their 
labeling proposal. 

10.4 Approvab1e Letter 

The o., •-rovable letter includes (1) draft labeling, (2) a request 
for an additional serious ever:ts safety update, (3} a request for 
an additional serious events wo1·ld literature update, {4) a request 
for a 1·egulatory statuF> update, (5) an acknowledgement of the 
ongoing pediatric OCD st.11dy, (6) a request for a commitment to 
conduct a relapse prevention study, (7) a suggestion to do 
additional animal reproduction studies, (8) a request for 
clarification regarding the finding of adenocarcinomas in the rat 
carcinogenicity study, (9) a request to do additional studies to 
further clarify the important isoenzymes in the metabolism of 
fluvoxamine, (10) a request for clarification of the finding of 
decreased fluvoxamine concentrations with the combined use of 
fluvoxamine and alprazolam, and (11) dissolution specifications. 

11.0 CONCLUSIONS AND RECOMMENDATIONS 

I believe that Solvay has submitced sufficient data to support the 
conclusion that fluvoxamine is effective and acceptably sate in the 
treat.ment of OCD. I recommend that we issue the attached 
approvable letter with our labeling proposal and the above noted 
requests, in anticipation of final approval. 
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cc: 
Orig NDA 20-243 
HFD-120/Division File 
HFD-120/TLaughren/PLeber/GDubitsky/PDavid 
HFD-100/RTemple 

DOC: MEMFLUVX.AEl 
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~ E M 0 R A N D U M DEPARTMENT OF HEALTH AND HUHAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

FRON: Director, Office of Drug Evaluation I, l!FD-100 

SUBJECT: NDA 20-243, Fluv0xamine 

TO: Dr. Paul Leber, HFD-120 

I had only one minor change in the letter. I think the request for 
long-term effectiveness data is re~sonable and the infor~ation needed. 
What do you think of doing that st~dy as a randomized dose-reEponse 
withdrawal study, e.g., randomizing to placebo, 150, 250 mg/day, or 
something like that? It is good to see they arc doing a peds stuay. It 
is, as you say, very critical that they define the metabolic drug-drug 
interactions of fluvoxamine. 

Apart from a fair number of comments and questions on the text, I have 
•ne major question about labeling, a general one about drugs with 
.nultiple claims. I am not convinced that most ADR rates are truly 
different from one population to the next, although there is surely 
ri•.1dom moveMent. The depression plus OCD data base is much larger and 
gives, I presume, a more reliable rate estimate. Wtly not use it ·.nd 
mention separately any ADRs [e.g., asthenia, decreased libido, tremor, 
anxiety, insomnia, rhinitis, abnormal ejaculation, anorgasmia M.f:] that 
seemed more prominent in OCD. Perhaps those could be pulled out ir1 a 
separate table. I'm very uncomfortable with the multiplication of 
tables. 
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I.Jlt"-JTES OF CmlFERENCE CII.LG 
GUVOX iJ ( FUTvOXAMINE t>ll\LEATE) 

EQ.~ :; . 
iiPONS(l_P,: 

20-243 
So l·111Y 

L_OC' ;; TJ ClN ~ 

07'Tf.;t{Qf_:.l:0.!.. 
FDA; HFD-120 
Dr. Tom La.ughrt~n 

Dr. Gr~g Dubitsky 
t-ir. Paul David 

Dt . 
Dt. 
llr. 

Gt·eg 1-'er·k ins 
Vince Hauoe:r 

Drew Ftom 
Dr. Joltn Bl-t..•Jlnau 

Dr. r--l.i ke \'i ~ ll i am::.; 
t•lr . Eric Plull ip 

!:!EETING 

Dl'. Laughr·en :.r!iti._tt.c~ ~he co~'!.t'e:tence call by informiug ~;olvay that. the Division 
had previously mec \•:ith D:. Tetnpl~ t.o discu.:.;s the:i1 application. In thut 

meeting, Dt·. Templt~ ft..~ll Vt.~::t:y stl·ongly about Solvay committing to the following 
studit;s post a.tJptoval, i.e., Phase 4 c•.)mmi trnents; 

l. To t.;tudy the ... ~.limin.J.tion half-lite of tluvozamine a.t :Jleady state aftez.· 
mu]tiple ot-,ll Jo!J~:-~s ot 300 mg/day. This intoLmn.tion may bP GiJtained as 
pat·L of a iutur~ clinical study, a de novo st· .. ~,, Ot' through the 
li Leratut-e. Solvay responded that this iniounntioa i!3 uot available in 

th" litetalut·~. howev~r, th~y are willing lo conduct "uch a study. 

To conc:ucL .t <.:litlh"._tl st.udy Lo t:"XJ? 1 0re the po.ssi~l~~ ettecL ot Lhe combined 

use of fluvox<:Hitlllt-~ aud t~tfenadin~ 0u va1·eut terfenadille levels and/or QT 
intervalr;. The 1\~t~IH..:y \.,·auld Le willing to <:t~.sist ~>.Jl\t'-l.Y :~1, dc::>igning .:.1. 

protocr:-1 t:o t"'Xplot·e this interaction. ~Jol vay ugret_:d LO conducLing r:hi.s 
stud:·. 

Solv-1y que!.itiont~d \·dielht"..:!· otht"~l -'lppu.JVt~d antidepr~::~!J!.>dDl!.i thdt had similar 
mt:':Cb.3.niSi(t..:.; ci :J.Ct i_nn \•:ould be :requested t.o revi!3~ thei 1· laLel ing to includ~ the 
tet·tenadine sontraiudication _ Dr. LaughL-er::. rP.spolid>;~d that the Agency \o.'Ould 
r~-~vise ot.h-cr anLid.~pt~ssant L.1beling t.hat ha.d inhibitot·y ei.fect!3 like Luvox. 
L.tk•ewise, if a c;tu..iy was ad~quately ctesigned and Lhe r~sulc.s demonstt-ated that 
no intet:action wac; pt:esenl, then this contraindication may possibly be removed. 

Solvay formally confintled acceptance of the labeling sent to them via fax on 
Noveir.;,er 7, 1994. Addition<,lly. they committed to completing any outstanding 
environm~ntal asses.sm~nt !3Ludies post approval. 

Paul A. IJavid 1 R.Ph. 
Rcgu1atot·y M..1ua.gem~nt Oti ice1-
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Doc #FLUVOX/OCD/11-9-94.MM 
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NINUTE.S ClF CONFERENCE CALL 

LUVOX"' (FLUVOXAHINE NALEATE) 

NDA #: 20-243 

SPONSOR: Solvay 
Di\'fE/TIJ1!:;_:_ NovemLet 4, 1994; 1:30 - 2:00 HI 

!;OCAJT_lc"ti_:_ Conterence Room 4023 W0C " 
i'\T]')-:NDC:ES: 
fDA solvay~ 

I!FD-1:0/Mr. Paul David 
HFD-10:/Hs. Nancy Sage~-

Mr. Don Ruggirello 
Ms. Virginia Acker-man 

Dr. G~·eg Perkins 

The sponsor reque:.::ted a meeting to di!;cu~J!J the envit-onmeut.al a.s.sessrn~nt 

deticiencies that wen' faxed to them on Novembe~ 1, 1994. 

DISCUSSION 

Solvay que!:;lioned the need fot- addlt.ional te:::;ting lo satisfactorily cornvlete 
thei1 El ... package. Ms. Sager rt: .sponGed that the sponsor had only completed 
testing in microorganisms. Since there wa~; no rapid environmental depletion 
mechanism of th-=: drug, the spon.sot- must conduct testing in higher species, i.e., 
auimal organisms. 

Ms . .Sager recommended that Solvay do a titr <:.~)proach of the acute aquatic 
testing, i _e., initiate their testing with the d.;phnia magna. Based upon this 
data, the sponsor may need to conduct further testing in algae and fresh watet
tish. 

'l'he compuund used should be fluvoxamine malt~at~, however· the study report shoul.d 
!:ltate in t errn concentrations oi fluvoxamine and not tluvoxamine ma.leate. 

Ns. Sa.gt:::r t-emiuded the sponsor that they r;hould use the standard testing and 
l'•eporting cor the daplmia "tudy Whl.ch may be tound in the EA .'\.gency guid.e:!.ines. 

N!..>. SagBl- then pt·oceeded to review the sponsuL '.s EA package to ass~!:. L Lhe sponso1· 

in determj uing what is and is nut appr-opriate tor t.he FOI 1·eleasabl~ secLiou. 

Ns. Sager stressed that the EA review would not be acceptable .ntil this testing 
is completed and reviewed by the Agency. Solvay quest~~,r.ed whether this absence 
of data would impede the Agency from approving their ~IDA. 1 !•1formed Solvay that 

. this decision would be made at ttce off ice lev"l . 

The sponsor thanked the Agency for the meeting. 

~::'-g._~~~~ 
Paul A. David, R.Ph. 
Regulatoty Mana,Jement Ofi ict>r 
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SOLVAY [] 
OLVAY_, PHARMACEUTICi\LS 

. 
_h 

Septemi.Jer 7. 1994 

W. JJnuel Rleslotarski, Ph.D. 
Division of Neuropharmacological 

Drug Products 
Food and Drug Administrution 
Woodrnont Office Complex II 
1451 Rock ville Pike 
Rockville, Maryland 20852 

Dear Dr. RlCSLOtarski: 

RE: LUVOX'" (Fiuvoxamine Maleate Tablets) 
NDA 20-243 
Produ~t Labels 

Reference is made to our pending new drug application f1Jr LUVOX"' 
(Fiuvoxamine Maleate Tablets). NDA 20-243, for use in the treatment of 
ot1sessive ond compulsive disorder. Reference is ai:;o made to the phone 
conversation on September 6, 1994 between you ;md Theresa Cheung, 
Solvay Pharm-.ccuticals, Inc., concerning the immediate con.aincr labels 
<.md shelf cartons to be used for the drug product. 

Enclosed is a copy of each of the followrr:g labels and cartons in the final 
printed form: 

STRC:~GTH PACKAGE SIZE U:\SEUCARTON CODE 

50 mu bottle of 1 00s immediate container label 1 E1253F13 
·-· 

I.Jottle of 1 OOOs immediate coraainer label 1E1251F13 

blister of 1 OOs blister card of 1 Os 1 E REV 1/94 

shell carton 1E REV NOV 93 

blister of 7s blister card 1 E REV 11/93 
(phy~ician's sampl"\ 

slldt Cdl tun 1 E HEV 11/93 
.. 

SlJI\3'1 -'ha.nn,'\Ct'U!!Ci\C5 Inc 

l·,' (Ul,ttt'l lt 1 •Ct'~ 'ttll ~~d~~~~~~ fhJ..hJ (: ~! 1f't'llo~. CiA Jllllti::' 1 J Tc:t'~'flU<~t' (·h14J ~JIB :Oii.X.hll · r .h \-'~M) ~Ill 55!),' 
~l.tm.t.ktw1ny ~10 Mo1•n SHWI W (j B.luUt!llt•. i\IN t.oti.:J L: 1Cit!~hontt(218)ti34-16t:iti ( l f-,14 (218)ti..14·2i'S5 
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NDA 20-243 
September 7, 1994 
F'ugc 2 of 2 

··----
STRENGTH PACKAGE SIZE 

100 my bottle of 1 OOs 

bottle of 1 OOs 
!physician's sample) 

bottle of 1 OOOs 

blister of 1 OOs 

r---
bhster of 4t. 
(physician's sample l 

--

-

- ~ LABEL/CARTON CODE 

immediate container 1E1260F13 
label 

1E12G2Fl~ immediate conta111er 
label 

shelf carton (5 bottles of 1 E 1 /94 
100s) 

irnnlediale cuntalt\er 1E1261F13 
label 

blister card of 1 Os 1E REV 1/94 
-

shelf carton 1 E REV NOV 93 

blister :: ard 1 E REV 1 1 i93 

she if car ton 1 E REV 1 1193 

lt is understood that twelve copies of each of the final printed labeling 
materials will be suiJmittcd to the Food and Drug Administration prior to 
approvul of NDA 20-24:-:. 

If any add1tionJI inforrnJtioP is needed, ple<Jse contact either Mrs. 

Theresa Cheung or rne at ~404)~ 5r8-5887. 

Yours uulv, ~ ~1 .-;1/' /,) /' . 
/JA/uru~/~'- tv' ~~-~-J 
Vir'dipri/ 0. Ackerman 
Dire~3Pr, Rt;;gulatory Liaison 

VOA/icl 

Enclosur cs 

LV129t53.250 
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s SOLVAY 
,SOLVAY) PHARM/,:EUTICALS 

r---., 
I 

September 9, 1994 

Paul LJber, M.D .. Director 
Division of Neuropharmacological 

Drug Products, HFD-120 
Document Control Room 108-20 
Fl.lod and Drug .~dministration 
5600 Fishers lane 
Reck ville, Maryland 2085 7 

Dear Dr. Leber: 

RE: LUVOX"' (Fiuvoxamine Maleate) Tablets 
NDA 20-243 
Respons& To Approvable Letter 

Reference is made to our pending 1\lew Drug Applicaiion 20-243 for 
LUVOX"' (Fiuvoxamine Maleate) Tablets for the treatment of obsessive
compulsive. Further reference is made to the approvable letter dated 
August 30, 1994, from Robert Temple, M.D., Food and Drug 
Administration (FDA) requesting additional information for this NDA. A 
copy of this letter is included (Attachment 1). 

With this response, we are requesting meetings with the Agency to 
discuss la!Je:ing and the e"lvironmental asses::nent. 

Specific requests from the approvable letter are listed below in bold print, 
with our response following: 

CLINICAL 

1. Labeling 
Accompanying this l~er !ATTACHMENT 21 is the Agency'$ propo1al for the ~lbeling of 
Luvox,.. Our proposal is based un your labeling proposal submi\'1ed in an October 27, 
1993 llr'endment. \Va believe it prasents a fair summery of 1hfJ information available 
on 1ha benefits and risks of fluvoumine. Please usa 1ha proposed text verbatim. 

LV129154.252 

5olvay ?.,a,~ace·~I.Cals "C 
C ~'['<Y'l~e Ct+·::e<;; 9C~ Sa•"1€'' :jCdO : \ •a· e .. a ·:.l.! Jl'C02 ·-: i? e:::r-t.:-r~ 1-l\..·.ll _ ;3.;t.:XJC : ;:a_. ;.tC -1) ;) - .l 559:' 
\la ....... a~·:.,r·<,j ':C \1a,~ St•eel ~ : 3a...,ceo:e. M~~ 56tZ3 -:- 7..;,~~r-cre 1 .2~8JQJ4·18f'; : FaA\2181034 2765 
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IJOA 20-243 
September 9, 1994 
Page 2 of 11 

CLINICAL (Contmued) 

We have proposed a number of changes to your draft labeling, and explanations for 
these changes are provided in the bracketed comments embedded within tne proposed 
text. In certain instances, we have asked you to further modify labeling. Division staff 
would be happy to meal with you to discuss any disagreement you might have with 
any part of the proposed labeling format or content. 

A copy of the requested modification to the labeling and diske.tte, plus 
additional changes that we are proposing are enclosed (Attachment li). 
Our comments for these changes are bracketed in the proposed text. 

2. Safety Updat~1 
Our assessment of 1he ~afety of fluvoxamina in the treatment of OCD is based on our 
review of all safety information submitted up to and including your final safety updata 
111-2: 93). This update focused on serious aV"lnts with a cutoff data of 10-22-93. 
Please provide a final serious events update to include ~erious adverse events up to a 
more recent cutoff date. In addition, please provide a summary l.lf any additional 
postmarketing data available since the 11-23-93 safety update. with a focus on serious 
events. This final safety updll1e may be in the same general format as your November 
Z3. 1393 safety update. Of particuuw importance. it should include aline listing of 
previously unreported deaths and other serious events associated with the use of 
fluvoxamine along with narrative su'llmaries. The safety update should identify eny 
previously umecognized serious adverse events that appear tu be caus&lly related to the 
use of fluvoxamine. 

Please refer to Attachment Ill for a listing of serious adverse events 
between October 22, 1993 and August 31, 1994. Please note that we 
are reporting a case study involving a rise in clozapine plasma levels an 
a~sociation with administration of LUVOX"' Tabi,Jts. 

3. Wortd Literature Uodm 
Please provide a world litan.:ura upudta for fluvoumine including information available 

· subsequent to the literature update t~rovided in your 11-23-93 amendment. This update 
should focus on reports of seri:Jus adverse events lbsociatad with 1h11 use of 
fluvoJtamine and can be in the same 11anetal format as that utilized in you.· 1 1-23-93 
literature update. 

LV129154.252 
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NDA 20-243 
September 9, 1994 
Page 3 of 11 

CLINICAL (Continued) 

In Attachment IV, please find a world literature update covering the 
period since our November 23, 1993 update. No serious adverse events 
have been found. This update has been certified by our Medical Officer. 

4. Foreign Regulatory Update 
Please provide any new information on the regulatory status of fluvoxamine worldwide, 
i.e., information available subsequent to the regulatory status update provided in your 
1 1 -23-93 amendment. 

There is no new significant information to report regarding the worldwide 
registratio01 status of fluvoxamine. 

Since the November 23, 1993 update, Fluvoxamine has been registered 
for the treatment of depression in three additional countries, i.e. Bahrain, 
Lebanon and Solvakia (formerly part of <>echoslovakia). 

5. Long-Term Efficacy Data 
One deficiency of your development program for fluvoxamine in th• treatment of OCD 
was the absence of adequate relapse prevention data. It is not unreasonable to expect 
relapse prevention data for treatments of chronic conditions such as OCD, and the 
PDAC is also incrae3ingly focused on this issue. !n managing OCD. the clinician is 
faced with the question of what 10 do following response to acute treatment. While 
thare were some date available from open and uncontrolled extensions from studies 
5529 end 5534, these data were inadequate for analysis and they do not shed much 
useful light on this question. In the absence of adequate data bearing on this question. 
wu have proposed in lab-;iing an acknowledgement of the absence of data. along with ~: 
suggestion that it would not be unreasonable to contir.ue responding patients beyond 
the acute treatment phase. However, prior to the final approval of this applicnon, we 
ask that you commit to conducting. following the approval of this indication, an 
adequate end well-controUed relapse prevention trial for fluvoxamine in the maintenance 
treatment of OCD. 

We commit to conducting such study. Our intention is to work closely 
with the Agency to develop an appropriate protocol. 
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NO . .; 20-243 
September 9, 1994 
Page 4 of 11 

CLINICAL ICaNinuedl 

6. Plldiatric OCD Information 
Another ;mportant deficiency in your development program for this indication was the 
absencd of safety and efficacy data for children and adolescents. There were only a 
few ,.,dolescents and no children represented in the population of OCD patients that you 
studied. This is a problen. for OCD because of the vary early age of onset for this 
disorder (peak ago of onset is 9 for males and 12 for femalesl. Once fluvoxamine is 
approved for treating adults with OCD, it is likeiy that many children and adolescents 
with OCD will be treated with this drug as well. We are aware that you have underway 
a 10-week trial involving children and adolescents with OCO. and we encourage you to 
complet~ this trial in a timely manner so t1at th£• labeling can be updated following 
approval with information pertinent to the treatment of patients in these age groups. 

Protocol RH. 114.02.01 entitled "Fiuvoxamine in the Treatment of 
Obsessive Compulsive Disorder: A Multi-Center, Placebo-Controlled 
Study in Outpatient Children and Adolescents" is nearing completion. 
When the report is available, we will submit it to this NDA as part of a 
labeling supplement. 

PHARMACOLOGY 

1. Pregnancy Category C 
The segment Ill reproduction studies in rats revealed a decrease in pup Wtlight and 
survival. Becaus,. it could not be determined whether or not oil of these findings were 
related to effects of the drug on the developing fetus in utero or were secondary to 
postnatal drug effects on the dams and/or pups. we have labeled fluvoxamine 
pregnancy Category C. We would be happY to discuss with :'OU approaches to 
studying this queation. If such a study or studies clearly establil>~ that the adverse 
effect on pup weight and survival is occuning as a result of postn8UII effect rather than 
an in utero effect of drug on the fetus, the lab&ling may be changed from pregnancy 
Category C to pregnancy Category B. 

We appreciate the FDA's offer to discuss the design of studies to address 
whether the pup effects we1 e due to an in !.!tGro or postnatal effect. If 
definitive studies are possible, we are willing tJ conduct them. 

LV129154.252 
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NDA 20-243 
September 9, 1994 
Page 5 of 11 

PHARMACOLOGY (Continuedl 

2. Segment I and II Rat Studies 
The segment I and II rat reproduction studies were conducted at rloses which were too 
low to provide a valid assessment of the potential of fluvoxamine to produce advorse 
e·,Hects on these phases of reproduction in this species. We thus request that these 
studies be repeated postmarketing. Doses used in these studies should be based on 
rangelinding studies end/or other relevent data to insure adequate exposure. 

We will repeat the Segment I and II rat studies. The protocols with the 
proposed doses will be forwarded to the FDA for approval and comment. 
However, if rangefinding and/or toxicokinetic studies indicate that the 
doses of the original studies were adequate, we will request that the FDA 
accept these studies. 

MANUFACTURING AND CONTROLS 

I. Methods Validation 
The validation of the analytical methods has not bean completed for this application. 
We would appreciate your full cooperation in resolving any problems that may arise. 

Solvay Pharmaceuticals, Inc. hereby commits to fully cooperate with the 
FDA in resolving any problems that may arise during the validation 
process of the analytical methods for the drug substance and drug 
product. 

2. Establishment InsPections 
Please note that the establishment inspections have not yet been 
completed. We cannot approve this application until satisfactory Establishment 
Inspection Reports have been received for all facilities involved in the manufacture and 
packaging of the bulk drug end the drug product. 

We have confirmed that the Division has received inspection verification 
from Compliance for Baudette and Solvay Duphar (Weesp). 

The need to fulfill the administratve requirements is fully recognized. 

LV129154.2S2 
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NDA 20-243 
September 9. 1994 
Page 6 of 11 

Mt..NUFACTURING AND CONTROLS (Continued) 

3. Nomenclature 
The established name, fluvoxamine maleate, has not been adopted bv thll USAN 
Council we request that you submit this name to the council expeditiously. 

The free base "fluvoxamine" has been adopted by the USAN Council. 
The information is currently provided on page 295 of the USAN and the 
USP Dictionary of Drug Names, 1994 Edition. 

Solvay Pharmaceuticals, Inc. will immediately amend the above 
information to provide for the maleate salt. 

4. Environmental Assessmen! 

The response to this section will be submitted to Drs. Leber and Vincent 
under separate covers in the next several days. 

BIOPHARMACEUTICS 

1 . Additional Metabolism Studies 
On the basis of pl.lsitive in vivo interaction studies end case reports suggestive of 
fluvoxamine interactions. it appe.ers that fluvoxtlmine may inhibit several cytochrome 
P450 isozymes, i.e .• IA2. IIC9, IIIA4, and possibly 1106. The preliminary in vitro data 
sub mined October 29. 1993 suppor1 the i'l vivo findings reg Biding IIIA4 inhibition, but 
not for 1106 inhibition. Given the likelihood that fluvoxamine is a potent IIIA4 inhibitor. 
we have proposed a contraindication for the crmcomitant use of fluvoxamine and either 
tertenadine or astamizole because of the potentially very serious risks of such use. 

There is a need for more studiss to establish definitively the extent to which 
fluvoxamine may inhibit any of tf\ese isozymes. Consequently, we ask that you 
conduct, subsequent to approval. additional studies to clarify the metabolism of 
fluvoxamine. We would be happy to discuss with you the design of appropriate studies 
to achieve this goal. 

LV129154.252 
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NDA 20-243 
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Page 7 of 11 

BIOPHARMACEUTICS (Continued) 

We commit to the condlJCt of additional studies to clarify the metabolism 
of fluvoxamine. One swdy (Protocol 114. 1.1 i) to elucidate 1106 isozyme 
in extensive and poor mc1tabolizers of dextromethorphan is underway. 

Additionally, in association with Dr. David Greenblatt, we are conducting 
in-vitro studies on the metabolism of terfenadine, using human liver 
preparations. These studies are designed to determine the relative extent 
of inhibition of metabolism caused by the SSRis including fluvoxamine, 
ketoconazole, and fluconazole. Ketoconazole is the most potent in vitro 
and in vivo inhibitor of CYPniA4 metabolism presently known. 
Fluconazole causes in vitro inhibition of terfenadine metabolism, but 
clinically coadministration of this drug with terfenadine does not rceult in 
any clinically significant cardiovascular adverse events or measurable 
plasma levels of terfenadine. Thus, the potency of in vitro inhibition of 
terfenadine metabolism by an SSRI relative to fluconazole will serve to 
indicate the likelihood of an in vivo interaction. The preliminary results 
indicate that the SSRis are approximately 28- to 775-fold less potent 
than ketoconazole as inhibit~Jrs of terfenadine metabolism. Thus, when 
terfenadine and an SSRI are coadministere:d, it appears unlikely that 
terfenadine clearance will be greatly affected, leading to the well 
established cardiac dysfunction. The preliminary results of the 
terfenadine metabolism inhibition studies are enclosed (Attachment V). 

2. Alprazolam/Fiuvoxamine Interaction 
We note tltat in a study involving ttte coadministration of alpr8zolam 1 mg qid and 
fluvoxamine 100 mg qd, tlte mean fluvoxamine concentration was decreased by about 
25% compared to fluvoxamine alone. Although 8 25% decrease in fluvoxamin8 
concentration may not represent a clinically important difference. this finding raises a 
question about 8 possibly clinically important effect on fluvoxamine concentration at 
higher doses of fluvoxamine given on e bid schedule, especially since fluvoxamine 
pharmacokinetics become nonlinear at higher dosas. Please comment on this finding. 

In the reference report, please refer to the graph of fluvoxamine plasma 
concentrations before and after coadministration of alprazolem (page 498 
of NDA 20-243, May 21, 1993). 

\.V129154.252 
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BIOPHARMACEUTICS (Continued) 

Figure 4 
Mean plasma concentratiOns of fluvoxamme following the administration of fluvoxamme 
alone (Treatment A: 50 mg/dav on Days 1·3. 100 mg/day on Days 4-1 0): or 
fluvoxamine plus alprazolam (Treatment C: 50 mg/day on Days 1-3 and 100 mg/day on 
Days 4·1 0) to healthy male volunteers. 
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Ffuvoxamine levels between the two parallel groups (Treatment A: 
ffuvoxamine 50 mg/day on Days 1-3, 1 00 mg/day, Treatment C: 
ffuvoxamine 50 mg/day on Days 1-3 and 100 mg/day on Days 4-10, plus 
afprazolam 4 mg/day on Days 7-10) begin to diverge over Days 4-6, even 
before alprazofam is initiated in Treatment C. This indicates that 
alprazolam is not the cause for the lower levels of fluvoxamine observed 
in Treatment group C. In fact, as indicated in the text of the report, this 
difference between the two groups may be at feast partly due to lack of 
achievement of steady-state conditions with fluvoxamine. 
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BIOPHARMACEUTICS (Continued) 

Considering the high variability in fluvoxamine plasma levels which we 
have observed in other pharmacokinetic studies, a 25% difference in 
levels between two parallel groups of subjects is not unexpected and 
may be considered clinically insignificant. For example, in Protocol 
RH. 114.01.08 (young/elderly study). at the 100 mg/day dose, the mean 
AUC(0-24) at steady-state for twelve healthy male volunteers had a 
coefficient of variation of approximately 80% and individual values were 
in the range ng fir /mL. 

Furthermore, in Protocol RH.114.01.08, seven 100-mg fluvoxamine 
doses were administered and pre-dose plasma concentrations were 
determined prior to the 5th and 6th doses, and just prior to and at 24 
hours after the 7th dose. No significant difference in fluvoxamine plasma 
concentratio,, was observed in these trough levels in individual subjects 
indicating the achievement of steady-state conditions. Thus, no decline 
in minimum plasn1a concentrations of fluvoxamine was observed on 
repeated dosing in this study and would not be expected in the clinical 
situation. 

In summary, the clinically insignificant difference in fluvoxamine plasma 
levels observed between the two treatment groups in the alprazolam 
interaction study is 1) not due to the effect of alprazolam and 2) not due 
to any ~hange in of fluvoxal'line clearance during repeated dosing. 

Consequently, the observed differences are most likely due to the 
expected heterogeneity between the two treatment groups, based upon 
the high variability of fluvoxaminfJ pharmacokinetics. Lack of 
achievement of steady-state conditions for fluvoxamine may have 
contributed to the observed differences as well. 

LV 1 29154.252 
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September 9, 1994 
Page 10 of 11 

BIOPHARMACEUTICS (Continued) 

3. Dissolution Specification 
We ask that you agree to the following recommendation by the Division of 
Biopharmaceutics for a dis$olution method and specification for all tablet strengths: 

Apparatus: 
Paddle Speed: 
Medium: 
0: 

USP Apparatus ,Paddlel 
RPM 

ml purified water at 
NL T lo/o in minutes 

Provided in Attachment VI is the revised Finished Product Specifications 
and Test Methods for LUVOX"' Tablets, reflecting tho adoption of the 
dissolution specifications, i.e., 0 •% in minutes, as recommended 
by the Division of Biopharmacc3utics. With regard to the methodology 
parameters, they are currently provided for in NDA 20-243. 

Please submit. in triplicate, the advertising copy that you intend to use in your proposed 
introductory promotional and/or adwrtising campaign. Please submit one copy to the 
Division of Neuropharmacological Drug Products and two copies to the Division of 
Marketing, Advertising, and Communications. HFD-240. Room 178-18. Please submit 
all proposed m.Jterials in draft or mock-up form. not final print. Also. please do not 
used form FD-2253 for this submission. this form is for routine use. not proposed 
materials. 

The promotional advertising materials were previously submitted to Janet 
L. Rose, Director. Division of Drl!g Marketing, Advertising, and 
Communications, with a copy to Paul Leber, M.D., on August 25, 1994. 

Please submi112 copies of the final printed labeling. 

Final printed labeling will be submitted post discussion with the Division. 

LVl 29154.252 
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Page 11 of 11 

Should you have any questions, please contact Don Ruggirello or me at 
(404) 5 78-5504. 

Yours truly, 

J. Greg Perkins, Ph.D. 
Vice President, Regulatory Affairs 

JGP/Ism 

Attachments I-VI, Volumes 01-02 

CC: Paul David, RMO 

LVIZ9154.ZSZ 
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SOLVAY 

SOLVAY 
PHARMACEUTICALS 

J, Greg Perluns.. Ph 0 
V•Cr"' Pr,,_<:. •~<R.' '~•'!~ '.1:.•··, .\"! ·,. 

September 20, 1994 

Paul Leber, M.D., Director 
Division of Neuropharmacological 

Drug Products, HFD-120 
Document Control Room 1 OB-20 
Food and Drug Administration 
5600 Fishers Lane 
Rockville, MD 20857 

Dear Dr. Leber: 

RE: LUVOX'" (Fiuvoxamine Maleate) Tablets 
NDA 20-243 
Response to FDA 

Reference is made to our pending New Drug Application for LUVOX"' (fluvoxamine 
maleate) Tablets for the treatment of obsessive compulsive disorder. Reference is 
also rnade to a letter from the Agency dated August 30, 1994, noting deficiencies in 
the enviro~~rnental assessment for fluvoxarnine maleate (Attachment 1). 

Tt1e following submission contains responses to comments received from the FDA 
with special emphasis on the fate of fluvoxarnine maleate in the environment 
(Attochment II). Enclosed is a revised environmental assessment addressing all of the 
comments received from FDA (Attachment Ill). 

As you know, this drug has undergone extensive biological testing and has been f::lllnd 
to be safe and effective for its inte11ded us;.: In accordance With FDA regulation 
21 CFR 2'1, environrnent31 testing was performed. In fact, specific toxicity tests were 
previou-:.1y agreed upon with Dr. Philip Vincent of the FDA :n a meeting on 
Octob<Jr 27, 1992. 

Many of the comments noted in the above referenced letter from FDA centered upon 
the observation of a precipitate at high-end (basic) pHs. This precipitate is reasonably 
expected to be the fluvoxamine free base, which reached a solubility limit under the 
test conditions. These saturation conditions would not exist in the environment, 
however, even with wo~~t-case assumptions regarding emissions. Moreover, the 
characteristics of the free base, shown both by the maleate testing data and chemical 

_ So\~a-y Phatmaceuhcals. Inc 
Co• pur ate Oll1ces 901 Sawy-11 Road 0 Mat•ena. GA 30062 0 Telephone (404) 578-9000 0 Fax (404) 578-5864 ,, ...... •-.-•·•··~ ... ..,.,..••~-~~"•·-·•'"•• .............. ~ .................... • ,.., ... , ............... .-.- .......... - .. 
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structure, indicate that this form of the molecule woulo not behave in a significantly 
different manner from the maleate under environn,cntal conditions. Additionally, the 
small amounts of this material that would enter the general environmcn~ would be so 
minimal that they could not be practic<Jbly monitored. 

Should you require additional inforrnat1on, please cont<>ct Don Ruggirello or me at 
(404)578-5887. 

Sin) .. L, r 
J. Greg Perkins, Ph.D. 
Vice President 
Regulat•lry Affairs 

JGP/jlh 

atts. 

... 
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SOLVAY 
PHARMACEUTICALS 

November 4, 1994 

Paul Leber, M.D., Director 
Division of Neuropharmacological 

Drug Products (HFD-1 20) 
Food and Drug Administration 
Woodmont Office Complex II 
1451 Rockville Pike 
Rockville, Maryland 20852 

Dear Dr. Leber: 

RE: LUVOX"' (Fiuvoxamine Maleate Tablets) 
NDA 20-243 
Product l.abels 

Reference is made to our :;>ending nev· drug application for LU\/OX"' 
(Fiuvoxamine Maleate Tablets). NDA L0-243, for use in the treatment of 
obsessive and compulsive disorder. Reference is also made to the phone 
conversation on November 4, 1994 between Mr. Paul Da~oid of the Food 
and Drug Administration and Mrs. Theresa Cheung of Solvay 
Pharmaceuticals, Inc., concerning the immediat9 container labels and 
shelf cartons to be used for the sample packagmg of the drug product. 
These labals and cartons have been reworked to include the 
manufacturing/marketing responsiiJility declaration for the firms that are 
named on the labeling materials. 

Enclosed is a copy of each of the following corrected labels and cartons 
in the final printed form: 

STRF.NGTH PACKAGf: SIZE LABEL/CARTON CODE 

50 r.lg blister of · s shelf carton 1E REV 11/93 
{phvsician .; sample) 

LV12915J.308 

S-:- .,, ~h·a·r-;•-:-e-1·-:als lr.c 
... :·_· :> ... ·: !o::•.Sa.'.)r'rlci) ~'.'.a··-·:.;:._,.~},._ -"2 ':"~e~Jno~·t·· ..:;..;,5;"t"o·~..(:~~0 ~3.,..:~..!1~'="6 ~5~1 

\''I· .., •. · r ~ ;; '': '.'J, ... S:·~et -,\ --~ 5~ _. :;~···: ,_,., Sot.:::: -;-.~ ~:J"''J"t> ·;:· ~. O.Ja. :&Eti -- = .i \ ,.:··a• 63.! 2 ... 1:.~ 
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NDA 20-243 
November 4, 1 994 
Page 2 of 2 

~RENGTH PACKAGE SIZE 

100 rng bottle of 1 OOs 
(physician's sample) 

blister c' 4s 
(physician's sample) 

LABELICC..RTON CODE 

immediate container 1E1?62114 
label --
shelf carton (5 bottles of 1 E 1/94 
100s) 

shelf carton 1 E REV 11/93 

A copy of the shipping labels for transporting bulk LUVOX Tal.lets to 
PACO Pharmaceutical Services, New Jersey for blister packaging is also 
included. 

It is understood that twelve copies of cacn of the final printed labeling 
materials will be submitted to the Fo<Jd and Drug Admintstration prier to 

approval of NDA 20-243. 

If any additional information is needed, please contact either Mrs. 
Theresa Cheung or me at (404) 598-5887. 

Vir 
Dir 

VOA/icl 

Enclosures 

cc: Mr. Paul David (HFD-120) (cover letter only) 
Dr. W. Januez Rzeszotarski (HFD--120) (complete copy) 

LV129153.C.J8 
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SECTION 13. PATENT INFORMATION ON ANY PATENT WHICH CLAIMS 
THE DRUG 

To the best of Solvay Pharmaceuticals' knowledge, there is only one patent 

which applies to the various drug forms and/or formulations of fluvoxamine 

maleate: 

United States Patent No. 4,085, 225 
Issued: April 18, 1978 
Expires: April 18, 1995 

The patent copy which is attached indicates the assignee as U.S. Phillips 

Corporation of New York. This assignment was transferred to Duphar 

International Research B.V. on or about 1979. In Octobe~ 1991, Duphar B.V. 

changed its corporate name to Solvay Duphar, which reflects its membership 

in the Solvay group of coml-)anies. 

Solvay Pharmaceuticals (US) is a sister company to Solvay Duphar under the 

Solvay Group and is filing this original new drug application on fkJVoxamine 

maleate tablets with their full knowledge and support. 

02-GOOJL!3 
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/ ,, 
/ J 

4085225 

inhl'rl'U!i THERE HAS BEEN PRESE.'HED TO THE 
' . 

Commissioner of P4tents 4nd T rAJ.emArlu 

,_ PUTIIO!' PRA \ 1:-.c; FOR ll!E GRAST OF LLTTEFlS PATE~T FOR .-\:" .o\llEGED 

-.;[1'. -\SO L'SEFL.:L IS\!::"1101' 1HE TITLE .-\SO OE.'>CRIPT!ON OF WHICH ARE CON

L-\I'~LO IS 1HE SPEUIIl'ATIO!'S OF \H.ICH A COPY IS HEREUSTO c\SSEXED ,-\NO 

\1.-\DE A P.'\IU IILREOI .. ·\SO THE V.-\R!Ot.:S REQUIREMtNTS Of LAW r·; SUCH CASES 

~lADE AND PRO\ IDLD HAVE BEE:-. COMPLIED WITH, ASD THE TITLE THERETO IS. 

f'R0!\.1 THE RECORDS OF THE PATENT A:"iD TRADEMARK OFFICE l~ THE 

CLAIMANT( S) t:-.DICA !ED IS HIE SAID COPY. AND WHEREAS. •;PON DUE EXAMI

SAT!ON M.'\DE. '!HE SAID CLAIMANT\S) IS iAREl .-\DJUDGED TO BE E~TITLED TO 

-\ P.HENT UNDER TilE LAW. 

Now, THLRUORl. THESE Let t<"rs P,tent A•:t TO GRA:-.T LSTO THE SAID 

CLAIMANT( S) AND 1 HE SLCCESSORS. HEIRS OR AS.SIGNS OF THE SAID CLAI~IANTl 5) 

FOR THE TERM OF SEVENTI:EN YE.'\RS FROM THE DAlE OF 11~15 GRAI'H. SUBJECT 

1 HE PAYMi~!'oiT Of ISSUE FEES .'\S PROVIDE:D BY LAW, THE Rl<...HT TO EXClt.:DE 

FROM MAKI:"ili. USiroilo OR SELLING THE SAID lN\iENTION THROUGHOUT THE 

'o•• ,,o 1na 
lh ·o.--' 

TED STAT£5. 

3Jn tt~timOR!' WbtttOf fiati~A~.-w&MoJdnt~ 
AaAd aAd c~M' a~ $fJal o/ "" Jattnt anb 
~rabtmark ®ffitt lo k a#zfJc/ td d11 ~ 

"'Fa.di..J#oA d-4 IU~Md ~ *d lA tt~ )160.1' o/ OW' .ZJ<d OAII 

d~e/ ,.,iu A."Md..wlle/ a..c/ JM~-t'~t 

a.11d o/ d~ .A"d'fl.,sd'<Mc~ o/ d, ~,4e/ ~/&S 
o/ ~-~ra d~ ~o £-d..wfJe/ a..a' J~ctJAd. 

"::1.~-(~ - _; ~{Q. 
.. (:/. ::., ~ .......... ¥ .9".o4.4 _.,...:z.-....~~ 

02-GOOJO 
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UNIT ED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
PAHNT '<0. 

DATED 

INV£NTORISl 

4,085,225 

April 18, l.978 

HENDRICUS BERNARDUS ANTONIUS WELLE ET AL 

It 15 cert1fled that enor appeals :r• the abavt-ldentllied paten( iild that sa1d Letters Patent 
are ~ereoy corrected as snown below: 

Col. 2, line 36, change "of" to --or--

C.;;l. 6. line 31, change "179" to --l/2--

Signcd and Scaled this 

~ EiPM .Day of_ Ma1 1t1t 

Y~~ ~. ~ ........................ ~ 
'£d: {!.A~ DONALD W. L\NNi:& 
llUTH C. MASON 
All . 1 OJ/IMr cc-•- -fl' · · a.~ r,,.,., _,., 

0 ,... GO'"' ,,..5 .::.- UuU 
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Cnited States Patent !19J 

1\ eiit et al. 

'"! U\1\lt: ETHE:RS HAVI:'IiG 
~ 'TI-DEPRESSJVE Amlltn' 

HtaclnciiS llenwUIII AlllotUU Wtll&. 
L <rech<. \ olken C1-. W eesp. 
!:>Oth or" ~':ethc:rJand.s 

l 5. PiUlipo Corporauoa. !'ie"' York. 
SY 

661!.461 

""'· 19. 1!176 

: '•11 Foni .. Ap!llicallOII Prtonry D&ca 
V.ar ~u [9;' ~ethtrland.l '50lJIO 

<:j In!. Ll.' A61K Jl,l5: AbiK. ll!Z7l. 
C07C 111;78; C07C lll/00 

.~:j L'.S. a. 4.U;J04; 260/~j E; 
:oOdOI 17; ;oO;l60 AE. 4241316; 4l4d27 

4,085,225 
Apr. 18, 1978 

(l8] FleW ol s-ea ................... :o0/46' E. l66 AE.; 
424/304, J27 

[l6J Rdei u aw 
C.S. PATE:>IT OOCL'MENTS 

. :oa, '66 A.E 

p,,.,.,,_.,. E,w,,..,,_Oolph H. Torrence 
Atto,ty. AI•~' 01" Fi,-Fran& R. Tnfan; Norman N. 
Spam 

[H] ABSBACT 

Sovel 4'·tnll~ylvaieropbcDooe 0-(2-&lnlDO<
thyl)o.umea are fcund to eliubu a strong anu-depre:A~Ye 
actlvuy baaed on a ttrona Jerotone pou~nnatlon bur 
Wlth the ableuct.: of mODOIUIWlOIOIJ.d.ue. uan.ab&uoo I.Ad 
uodalrablc Side etTCCIL 

02-GOOJG6 
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4,085.225 
1 

OXI\1£ ETHERS HAVI~G ASil·DEPRESSIVE 
ACTIHn' 

2 
oerotonergJc neurons (J. Pbarm Phattnowi. 20 150 
il%81. J. Pharmocol. 4 135 11968)). 

TI1tre are I number Qf bram, ptOCeuel ID Whtcb 
serolOrunc and nondren&Jme ha·1e oppoute actwutes 

' (AM. NY, Acad. Sc1. 66 6J I (1957): Adv. Phannacol 
oB 97 096&}. UMI Jouvet 1n V11n Pr ... : Bralll UM1 Sleep 
197~). In the •nedJCuW treatnmlt of deprCU~ve pa~~enu. 
the mtenJitkanoa of the functJOil of one anune nught 

The Ln ... enuon rl"!ltes lO noYel oume ether rom· 
poundi ha .... ms anu-depreurve acuvny ln Bnusn Pa
tent Spec,ticauon So. 1.20~.66~. a large groul) of com· 
pounds LS descnbed u ha'-miJ an anu-depres~~ve . .i. sedl· 
t1"e .indJor 1n anu;;on"ulsJVe acu ... ·uy The anu-depres-. 
Sl\.e actLvtty o( the U\own compoun(b eccordtnl to thlS 
P11ent S~uic.auon 1s b~ on monoanuno o.udue lO 
1 _\(.o\.01 LnnlOtUon .a.nd/or on noradrc"tl&hne potent.LI· 
t:on 

Cum pounds ....., h1ch mhtbtt monouruno ouduc are 
pJnJcuJu!y difficult to adauruster. They often haye 
~enous Side effects and they are often mcompat!ble w1dt 1 j 
~Yher mcdtct.nes a.nd nulnenu.. At the regulanon.s gov· 
errnng the u.te of medtcmes become 010rc and more 
:;mngent only cert&ln compoundJ wh1'h are subllan· 
t~~ly free frot'D no-.tous s1de effects cau be cotwden:d 
lor admuustrauo~. to human ~tnp. 

It ts the object of the ~nvenuon to provtde novel 
a.nu-depress1ve aaenu whose acuvu:y compoaeru lJ not 
b.ucd on MAO tntubmon UJ.d wh1cb m addluon are 
)Ubit&nu&Jiy free from sade effects and whOle ectlon tS 
pnmanly t.tprnsed 1n an elevauon o( mood of the l3 
trc~ted pauent ana TO a much smaller extent ID ao lQ~ 
..:reue of che moror acuvuy. 

?nor b1ochemac&J mvesugauons 1n depres&a\le pa~ 

uenu. Bnr. J. Phychatt. Ill 1..07 (1967): Nature Zlj 
1;19 (19701. and Arc~. Gen. P>ycluatr 28 3l7 11971) lO 
ho~~ .... e lent suppon to the hypothesiS that a decre::ue o( 

the scrotonerg~c processes an the br&J.ftS lJ a fiC"lOr Ul the 
pathogcn<s~J of depi'CSIIOns. 

However. 1nvesopuons tn other pa.hents Go not le.~ 

result 1n a decreue of the funcnon of the other amw:. 
As a mc:IDI to rlevate the mood of depresuve pa

tients. there U.JSll. on the bUll of the: &bo'w'c. a \II!Ufi· 
cant need o( ph.armacy. for a compol.lnd whose acuvuv 
nwnly conJIIU of bloclwlg the ceU membrane of the 
"'rotonerpc neW'Ons (Von Pr..,. Psyche aan banden. 
(197•). 1.e. whooo a<:uvuy rs marnly hued .>n :ne po<eo.· 
u.auon of ~tttotorunc. 

It wu foiWI tbat the: novel compounds of formula I 

UMI wu thereof wnll pbartnaauawly ~CC:eptable 
acldJ ful(ll the 1mpooec! requuemeuu. The c<>mpounds 
piOVldc 0 very powerful ICrOIOIWIC pt;<Cil.l&DOD wlucb 
lS UkXI&Ial With a wea&er nondmlalule Plletltl&IIOD. 
The COIIl\)OUDd.s do DOl llave 1Ift a<:UV!ty .:ompoaent 
hued 011 D>OI10aUDC o- tnlubmon. ar.· suboun
ually rrec from Side elfccll •ucb .. stomach ulc;.;;-:!JOD 
~d b~noa ud ba"Ve a very low touctl:J. 

In Formula I. R baa tboe followma meruunp: a cyano 
lfOup, 0 CYIIftO methyl frDUp. & ruclholyiDelbyl &l'OIIo' 
~aa <tholymethyl sroup. ro '~"suppoSitiOn. Arch. Gen. PsychrO!r. Il 35-4 ( 1971 ). l' 

Therefore. ~current op~ruon. whach 1J gamm1 support. 
1S 1~1 there ue \'anous ··sub-t';pes" clii31d\canons of 
pauents whose depresswns are caused by dtlftn:'ftl dcvta 
.1uons '" ··he metabolism of b10geru.c urunes.. lb11 may 
a.ccounc. for the fact .,.·hy pauenr.s who fall •n•o thcs.! 40 
>JitTerent "sui:Hype·· ~IM&Ifi ... ~ouons of c.e:pressK)nJ react 
d1tTerentlv 10 the treatmenl .,.-uh anu..OeprcstiV·! com
pounds 1Drup 4, Jol. (1972)). 

C"""""L-Wlule tt Ll lu.rpnsma \hal a very strata serolorune 
rocenaauon wu fOUDd for the novel compowtds of the 
prcam.t LO\I'eaUOn whea compared wtth known com
pounds frum Bnnsh Paten! Specd\caoon No. 1.!0,,66, 
wtuch known compowxb only U\ow an anU....1e1)te.."¥e 
~uvuy baed on norulrena.Jme po~bauoa and/or on 
MAO IJllubauon. e .. ·eo mone su.rprwna ts the selectJVlty 
by whtch the compowlds ac.cordwa to the uwenuon 
poc.mnace xrototUDe cnpresleld m the low ranoa ED.., 
KTOlOftLDC potena.r.DOIVEO, noradrea.Une potCDua~ 
uon ( w:rot./ non.cir. )). 

The now chruca.J.ly used ln\1--depr~ve comJ)OU.1ds 
1nrlucnce to a dltferent e:uent che re-upl.&ke of a.m~nes 10. 45 
the neurons. aesmethyhmapranunc and pr,tnplylme 
ha.,oc ma..nly a. blockma eff~t on t~u~ cell membrane of 
noradrencrgtc neurons. wh1le uruprarrune a.nd &m.~tnp-

The compounds accordrua to tt\e \nvcnt•on wete 
compared wuh the moo& cloooly strucrurally related 

10 
i.down compounds. The resulu of tlus <WD1JI&IWil ate 
recor<Ud 111 the: foUowma table. 

t; hne ln ad.IJauon anhabtt tbc re·upW.c of terOtOIUn.: by 

s,O.f•N-o-<:K,-ot1-NH1 
(~ 
s 

c I 0 -· - ·- ""0 ......... ~-s, s .... .... ...-. .- - ....... ---·----· 
CF, CN • ., ... .... :>ll!' 
cP, CH,cN • >liS lO <.0.1 .. >liS 
CF, <CHz)OCH, - 1(17 lo 0.1 :>11S 
cP, (CH,)CIC,H, ·- ... )7 .. ., :>lU 
cP, C,H, • " >liS • 
Cl H u lJ ll ll + 
Cl CH, .. u u >lU 

o: caJJul 
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4,085,225 
3 

In th1s Labl~. the numben ED10 denote v&lua e1-
prnle'd Jr'l mg;kg; w1th the ex~uon of the column 1' 

4 

1eror /nonor. wtucb tLira rabOS of ED,., vt.lues. Tb... rhe oralldmuuttrauoo of 200 ms of & -:ompound to be 
rz.uos wh1ch are ,ma.J;u to much smailet thaD I for the tesud ~uses stomach Wcen.uon. 
compounds accordmg to the l.ftvmnon &re utdi:canve of By meana of the method by Konzen~Rc>ssler. Arch. 
rhe selecuvuy of the corapoundt. ThJs 11m mons coo· E.tp. Path. Pbarma.kol 19l 71 (1940) 11 was ,.-.,.ugataJ 
true w1th rhe nwnben wtuch WtTe found for the known lO whelbeT a compound to be tested cauaes broncho--con-
''..lmpounds_ It I.S to be noted that for the compound 11ncaon aftet tntravenous adn::umatranon of 3 mg. In 
S, ::: CF •. S = ~H~. no EO~ ~a.lue for the noradren&UM rh.J.J method reduc:Ucm of tbe brt:athulg f 1.11lCtlon as a 
pou~·nuauon c.ould. be meuured. AJ a matUr of fact. the result of bronc~natncUon IS ezpresaed tn a smaller 
result.t obta.1ned wnh thu subsu.n~ vary 90 ~:onsJden· votume o( au tUea m. 
bly <hat no e<llm&llon of the presWDable ED., value C&l1 zj On the bu1a of thon properties the compounda of 
even be gwen. formula I o.od thea wu...., p&rtlCUJArly twt.able for ..., 

Th< .econd known e<~mpound rs, ~cl; s =H) has • tn the treatment of dep.-~• paueiiU. Ill pat!ICUiar lQ 

\lgt\lfiCUt MAO mlubtllon. wlule 11 holds for t.ll the elevate theu mood. 
four known compounc!J that they pve tto!IIJCh ulcer- l1ua appbea •n panx:ulat to '-methaly-4' -<n-
•uon and/or broliCbo-<:ODJtt1CIIOII. lO fluotomethyl~t.lerop~ ()-(2-AI!WIOelhyl) oume 

The data recorded Ill the table were detemuDcd ... the ADd wta tllefto( wttll ~!lanDaceutx:ai.ly accepcable 
foiiowtng testS. AC>da. sucb u the tD&ieale i: I. 

The nor&drenahoc: poteoll&llOII ' • ~ 111 r.he This compolllld wu lCIIal cl.iruc:aliy Ill a nlll!lber of 
tetrabenatlne tal In tJUI rat. a qU&AtltY of the com- very heaVIly depresve p&llellll wlucb bid preVlOWIIy 
pound to be tested wu adiiWS.i.ac.ered on.Uy to five tnale )' beea t..reated ""t•ecceufully wu.h ~oauDC:ncaJly avad-
>lb•no rruce. A!Ur 45 auJIUtes the arumala w..-e UIJ<Cted able &1111-<iep,.,...ve qenu. The pa"""ts .-led partlC· 
>ubcut&Deously Wltb 110 m&fk& ol te1nbeDzule. Al\er ui&rly weU to the compt)IIDdl a<:<:OniUII to the rnven-
illlother 45 aunutes the degree of ptoou .,.. ... tletertllloed uoo, wlulc & uiiJilltcalltly stroGI elevauoo of mood 
and compared Wlth the ptoll& of lllWIWs wtuch have xcurred. 
receoved t<t~c t.laac. Th< ED., wu det.ermu>ed 40 The qtWJilty. the freqiiODC:y &Dd route by wlttch tht 
from the resultL subltances accord·na to the m.veDuon are &dmtnatered 

The ~rotorune pottnUI.llOD wu de~ Ln the may vary for each tndsV1duaJ paneatllld also ut: accor· 
l-hydro<)1ryptopbal! test. For tlus PUC!"*' tbe com- d&ll<:e wtth the !Uit= &Dd the tCVmfY of the d!lturt>-
poands to be te:sted were &dm.tzultned Oralil' lD a....,.,. once: to be trated. In llcoe:al. aduill Will receove a 
of do~ageo to '""lated ID&le lilnDo ....,., (5 auce per 4l c!&>Jy doae of from 25-500 m1 orally. AJ • rule, a daJiy 
Jougc I l hou.r pnor to tnttaper'IU ~ adman"tta0011 of oral dosa&e of ~ to 200 me Will suffice. 
I 10 ml!l'<s of dl-~·hydtos)'trV",tapbal!. JO "ltnotes &11ft 11le compounda are preferably Uled in the fonn of 
tntS threshold douse r.he llliCe were obaer.ed UldJvtdu· pdla, tabieta, coaled W>leta. t:apt'rla, powdcn. lll)eCtton 
ally ""d the foUoWUta par-..n wen. ocored: s~e~eo- hqu>da. &Dd the like. The compouado llt.&Y be procesaed 
t)l>ICAI sha.lunl of tbe held. tpradi.ol of the luDdlep. !0 to >uch COtllp<lOIIloal a.:conlull to tDetbodl wluch an: 
uemor. tendency to nee. Jo~ cloa.x: ttaiDlJ'Ull wttb k.DowD per te. 
the frontlep. The EO,. vt.lliC wu cak:ui&l.cd from tile 11le JDVOODOD thmofo"' 'lloo neia..,. to c:<>mpooaU<>IU 
resulu. haVUII a compow.d of fonaW. I or a >&It thenlof u the 

The monO&liWIO olldaM !MAO) uthlbttma ctTect WM acave co!IIDIIICIII wttll • ph&rm.c.etlll.:'.ally a.:ceptable 
detennmed 111 elperuacnll tD wlucll a q~W>Ilty of the ll acid &Dd to metbodl to prepare - cc"'pooa110111, for 
compound to be teMetl - A<diiiiUIICRd onlly to five e:umplc. by IIIWDI tbe acave eompowod With or dlJ. 
male t.lbtao liiiCC. ODe baou lata !be UIIIDAII wen: tn- oolVIIII It m IOitd or liqtlld piwmaceullt:al earner awc-
JOCted luilcv.._,..y wllil a no • '" hydroc-blonde naiL 
tn a qiWIIIIY of 2-'0 m&lkf. 1bil q11a110ty did - CAlM AJ e:umplea of ph&nDKe>>l>&:ally accepcable aada 
moruhty rn Ulllllalll wbic:b did 001 recavc the COlli· 60 ""Ill wlucb compowoda of formula I c:u fona WIIIIIIIY 
powtd to toe <-. but did- morality m Ulllllalllro be t11e111100ed: iJ1arsa1uc &ada, for uample llydroc:hlo-
wlttch &n IOCilVC !llb&luce bat- admin!Mered. Eiallt· nc &Cid, sulpllunc ..:!d. IIIUOC a<:ld tiDd orpmc AC1da. 
eeen houn &!Ia the ~ ol tryptamme by· sud! u citnc ..:!d. l\lmanc: &Cid, wunc aad. bclw»c: 
drochionde 11 wu deunmDod bow Dl.llly u.s...s ...,. aad. tD&Ieoc aarl tiDd !be Iiiia. 
malt had <bed. The ED,. wM tletalllllled from the n:- U The compolllllll of formula I &Dd tllar WI& IIIAY be 
•uits. . pn:pued occonlmc to metbocll wlucb are known for 

By mcorus of the ~ by Mety1ov0, Armeuruttel- the ~ of !lui type 0( t:0111powtdl and accord-
(or>chuna l:l - lOOt (I 963) n wu d~ whether "'' ro methoda an&loaous tbereto. 

o:.-GJOJC8 

ill 
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EXAMPLE I 

S·Metho>y..l' ·•nfluoromethylvalcrop~ 
0-( "·lmiiiCelll yl) o~ maleaiC 1 Ll ). 

:c 4 Mll\01 (5J &) of 5-methoJy-4'-tnfli>Oroll"ethyl· 
valerophe~~one (mel una pouu 'J' ...44' Cl. 20 5 a:.mol 
(l! g) of 2-amwoo• •<thy1Am1nedthydrochlonde a.1d 10 
m1 of pyndme were rcnu.aed for 1! houn m 20 r.A! of 
absolute e1hanol Aller evaporaUD&the pyndmc and the 

10 eth.a,oJ 1n vacuo, .~1e residue wu dlSIOJved m w1rer. 
11m SOlUtiOn WU '4'uhed ....,lh petroleum ether IJ'Jd J0 
ml of SO% sodtum t\ydros.1de !Oh•uon were th~ added. 
Then three euracuons wllh .0 rnJ of ether were earned 
out. The ether euract wu washed succest.~veJy 'Natb 20 ~ 
ml of 5% .001um bicarbonate 10luuon and ~0 ml of 1 

wa,er After dry1n1 on sodaum suJphaae., the t'tbet layer 
wu e\laporated m vacuo. Toluaw. wu then evaporated 
anothef three umes tto remove the pynduse) aod the od 
thu> cbt.aJned wu dJ»>lved Ill 15 tnl of a.bsolule etha· ,

0 nol An equunc>lat quanuty of malex: IIC1d wu added 10 • 
~d !.OI.Jt1on and the soluboa wu then heated u.nuJ " 
dear 10iuooa wu obwned. ~ ethanol wu ':.ben n~· 
moved ut vacuo and the resadue wu crystallized frot.l 
1 o ml of oatonunle at T 5' C. Aller sucluns ofT and 

11 wasluna "''th cold ace\Oftllnle. 11 wu dned ID IW'. The 
m<llu>g potat of the resulblll ulle compouad wu 
IZ0'-121 ,. C. 

EXAMPLE 2 

8 
tlul reac110a lllLIIUtt wu evaporated 10 dryness '" 
•1acuo after wh>J:h the .-ue wu O...lved '" ~ ml of 
ether. The resuiiUII soluuoa ""u utncled wnh -40 tnl 
o( 0.2N hydrochlorc aad and clus Utrat:t wu ••· 
tracled Wltb ~ and 25 tnl of lllCIIIyleae cblonde. re· 
specavely. afler rellderutl aik&Wle With 10 rnl of 2N 
sodlum hydroude soluaoa. The ""llltiA1 suluaoa wu 
dned (sodium sulphate) and evaponoled 1ft vacuo The 
resodue wu dlsaol~ed JD 110 tnl of abs..liUte ethanol and 
acultlied wnb an eqwvalent quanuty af 2N alcoholtc 
hydnx:ruonj• actd. After evaporaungll.·e ethanol. two 
cry~taJh.ut.K,tb Wet~ C&J'T1ed OUI from ~~dwwl/ether 
(1.5). MeiUn& pomt 136'-136 5' C. 

EXAMPLE 6 

S· Methos y -4' -tnfluoromethylvaleroplleno'flC 
0-(l·JUrllllOC:lbyl) OllD>C maleaiC ( 1:1). 

l 0 Mmol of l-metbo>y-4'•tn0uoromethylvalempne· 
aoae olJJDe (meiUDa pouu 41 l' --42 5' C). 52 mmol 
\0.00 a) of 2-cl\l()f'!)-<:thyi·IUIWle·bydroch.londe and 0. 7 
g of JCOH powder wuc adde<l m thiS >eque:u:e and 
while thm.lll at 10' C to 12.5 tnl of dUDethylfomwru~e 
(0MF). Aller SIUTUII at room tempenture for 2 days. 
DMF wu removed lA vacuo. the remduc wu brought 
JD water aad then :i.N bydrocblonc: acid wu added unul 
pH- J The I'CIIWIWII otWIIe wu removed by meana of 
ether. after wh>J:b 15 ml of 2N oocltum bydroltde IOIU· 
uoa were added. Three cxtracaont wn.h ether were 

'· Ethory-4' -tnfluoroiDdhylvaleropbeftoDe 
0-(l-&llWIO<thyl) o.ume fumaniC (1:1). 

The utle compouad haVIIII a meltiAI pouu of 

lO then c&rTJed ouL Tbe coUected elller '-Y"" We<C 

wubed WJth a 541. oocltum b.arboaauo solu11011 and 
dned OD oocbWil SIU!'bale. A.l\er mDOVJng the ether 10 
vacuo. the raodue wu dJAOived ID aboolute ethaaol to 

1 ~·-I~.,. C wu oblamed m an tdenucal .......,.. from 
l..:lho>y-4'-lnfluorometbylvalerophenone With the dlf· J5 
fereace that fumanc IIC1d wu added 10 the 10luooa "' 
ethanol. 

EXAMPL£3 

...Cyano-4· ·<nfluorometbylbutyropl>eDone 
().{ 2 ·•lniDoethyl) o..- bydrocblonde. 

l o Mmol (I 35 g) of 4-(:y!JI0-4' ·tnfluororuethyl· 
'outyrophrnone. S 6 mmoi (0.841) of 2 ammoctJ.yetbyla· 
mme dtbydroctuondc and 0.1 ml of pynd.u>e ''"'''" r<· 
Jll.>~ed U1 20 rn} of a.blohlte elh&aoi for 2.~ houn.. The 4S 

procnw~s wu equa.l10 that of e.umplc l. The resulUDI 
free buc wu dlaOtved tD ~ute ethanol ud an 
equtValellt qu...,uty of 2N aloobobc llydrochlonc aod 
I< U Jldded. Tbe cthaDoj WU thea removed ID Vact>.· and 
the restdue wu crytWl:zed """'"' from etlwloVother 50 
1 1 l ). The mtluna pouu ot th: raullml nile compowtd 
.... 136'-136 s· c. 

EXAMPLE4 

wlucb an eqwmolat quaaaty of maleu acad wu added. 
Tbce wu heated unul a clear 10luaon wu obt.aJoed. 
after wtuch the ethanol was retDOved in vacuo. The 
raadue wu crysu.Uiz.cd from ICe'IOrutnJe. The r~uJtms 
a\le compound had a melua1 pouu of 120' -12 1.5 • C. 

EXAMPLE 7 

5-Metho>y-4' ·tnfluoromelll ylvalerophenone 
0-(2-&mlnoethyl) oume maleate ( 1.1) 

._ 26 MJDOI ( 1.15 &) of ethylene oltlde ..,...,.. led mto • 
suapatiiOII of ll 5 mmol (4 J g) of 5-methow-4 -tn
nuorometbylvalerophmone-oJJJDc (meJuna pomc 
41.5'--43.5' C) m 25 ml of aboolute ethanol1n wtucb 
flfll 0.03 1 or L1 had Uee<l 0...1•.0. wlule sumng ll 
l5' C and by meaDS of a Oow of DIU'OICD· Then sur. 
na1 wu coauaual for aDOthet hour at ItO' C. Aller 
the addlaoo or O.l tnl ot auuc: IICld. tbe ethanol wu 
ru.n.l.led uff in vacuo and the raodue wu punlied 
chromalollfapb.JC.&JJy over sWc:a ael With CH1CI, u 
.., elt>C>L A.l\cr ""aponua1 the 10lvent. the 0-(2· 

l.Cyaao-•1' ·tnliiiOI'tllllallylvalcrophenooe 
0-(2........-byl) o ...... bydrocblondc. 

ll hydroay :tb)l) O.IUIIC wu obi&&Ded aa an otl. 

The ulle C031P>"•'<I balfinl • melbllj pooal of 
142' -143.5' C - '*-.: ;;. aaJtlcDt>Cal ,.,...._ from 
'"tiJI0-4'-tnli-J -~ytYaleaot'';e .... 1'1'-52' C). 110 

EXAMPLES 

4-CyiJI0-4'·tnO~ylbatYTOI''
Q-(2-IIIWIOetbyl) Ollllle bydrocblondc. 

3.0 Mnsol i4.l &J of 4-<::yuo-4'-tnflLJOnliiiCfhyl- 6J 
butyrophenoae {}.{2-tn<y'-byl) OIUM (meiiUII 
pouu 87' -81' C) were -vlltl ill.O tnl of 90'1!, oo:cuc 
acid. Aller IIIADdill&AlltlOIIItemperaiWC tor lhrte dayo. 

o. 2.23 Ml of t.'"ltt.llyluwlt were added 10 a ooluuoa of 
IIIDIDOI (l.6 1) hereof 1D C10 1111 oliDdhyleDe chlonde 
while lturiD& 1.1 -l' C 10 0" C &lad 121DIDOI (J.9 ml) 

of "'""Yichlondc wen u- lidded J1rol>wlac JD ap
p:ollmUely 20 -- Stunal .... COIIDIIual 1.1 o· 
c ror .-her 30 mmusa. tile mun.R ,.... thea 

wMbed With ....xaavely ""'- {4r). Wltll a'' 
sodium l1o<:altloiWe aolu.- of 0" C (II) aad Willi • 
S&tllnted NaO aollltiOD ol 0" C (l.l). Al'tcr oilym1 OD 
sodtum llllpbale 1.1 5' c. the CH,CI, wu dlltllled off 
ill vacuo a1 a bath -~ of .0 10 ItO' C. The 
0-(l·IDIOOyloxy-ctbyl) Ollllll - ob<aJDed 1ft Iilii ........... 

0 '"' (",:\A \"9' .:.-uuuvu 
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t.~~n nf =4{; ii"',jt.ll 1.:l 5 d •'fs.:-.aruw'U 100 ml u( at~'>Oiule 
dh.JnoJ The m1xture waJ healc.d .11 7o• C for ~ noun 
iollo""cd b\' neutra.lrunon at 11" l • ~A- 1th atc.:->hoh~ hydro
~hlom: JcuJ Jnd tht' 'Kxilu.m. chlonJe Wti- riJterc::d otf. 
The alcohol ~as dauUed otT •n va .... uu ;,.ud the re\ldvc 
~Ao&.~ Jtss.oivrd. 1n v..at.;:r. 5 ~I of 50'-fc ~1um hydro-.tde 
~IUti,JO were added r~1 thlS "'-'luuon and thrt"t" t:\lfiM. .. 
tH 1n'l ....,tth 40 tnl of c:cher ~·(!'r~ !hC'IJ ~..:.lt"Tled out. n-.e 

... ·\ m1 ,~u:t ::"f 10. r.1mol1 ~~g) hereol m \1) ml oi mttho~.· 
nl~l v.n•· n .. ·.1\,r.uned ~H mn1ol t-6.U ... , "r ~H, ~a.,) 
t..~pt ."'<t .•'tY t · .r Jn .• ut()l,: 1 ,.,..c iur \I.· huun. A. fur 
..:lJVhn.:. tnr rn..:Lhli.lu."'l ..,., :u • .::mov .. :d ,,, \a&.:UO, the 
r~aau;"" l~ \liltCll "1111 511 ml of~-': ,,xtrum h'f·drv.t
,de ~ruuq,, :.nt. -'Hr:tl·ied "WIIh t:lner \"h..: eth«.:r la"·t'r 
V..l.') ~ :U~d \o. :,[1 1 "'' ..... \odtUm b\CJ.r!X)O<tll! ""-'\Ut1(Hl 

Alteor ,;r'rnw. 1H1-... ;• 1 , "~'~n.H,. .111J drstillul~ v:'f rhe 
:thtr nr \..J .. <Jv. H '\~ ...lL~~~~I-..t'u 111 ~bwiUlt" l'lhlnOIIIJ 

v.hu.;h .ln -·-4utmu1ar quJ.ntlt\' ·r" rnalerc .l<:ld "".1' 
JJded. rhc etnanni w:u «,:\ .liX.Jtalec.J In ..... J..:L.c• .lnd the 

r("\tdUC' ~~~["n up rn acctORllfLie t'r .:>m '"' h:ct. the tule 
..:ompouttd .... r~s~lll.'.ed 

EXAMPL t: ~ 

If' l!'thn t'\lrlll.':t v..;,u """~hed With ~":"- .,.o.11Unl b1ca.rbomuc 
... 'luuon 1 I\} antJ wuh ""ater i l 1 ), follu"' cd h\ 1in tn~ or, 
-.od1um 51..1.ph.1.tC. The: elhcr wu Ji"i[lllai o1f 1n '>.J<~uo 

40'-.1 !he rdai.Jut- w~ \h~•h<."d an am.1lutc ethanol. Th..: 
solution IA..U -.ld•fl..;ll w1th U1 equunolar QU&J'I.lll) P( 

"-Etho...•n"" -rnlluoromcthyivaleophcnone 
( 1 (_:.,.mmnethy!} OAJmc fumar~t.e ll I) 

l o; lumanc lCid. The ltdc ,,~mpou.nd , r·~.,.talhled u<>m th' 
""'uuon. Mettma poull ;05' -101. ~· l 

'·lm~..ll '~ : b.~ of 5~thoJ.y..4 -mlluoromcthyl
-.alernh"n~~ne-cth.,lc:nc:·k.~:ta.J .lnd 1 mmol ( 1.0 ~~of! 
lmlnOOAycth)l.urunc Jth)'drochlonde "'ere rel1u.ud m :tJ 

!0 mJ of methanol tor -' houM- After e"'aporaung the'! 
methanol tn -.acuo. th~ res1due wu dts.soh·ed m water 
J.ntJ wil!hcd t\.lolo nmes wuh ether. 3 \1} of SO% wd•um 
h~!ltOlUJ.C ~lut•on w~re then added .J.nd three r.:ur~-
1\0ns ~A.llh CH~Cl~ ..-.ere earned out. Th11 Cl.tract wu 23 
~asned Wilt\ S~ ~um btC-IJ'DOn&le WiUUOn lili) and 
~ater ( lt). The 'W:>Iuuon was then dncd on s.odlum suJ· 
phate and tht CH~Cl1 wu dtrtlllled otT m \o&euo. The 
r~tduc wu taken l.IP m abSOlute ethanol iltld a.c1dlfled 
u.tth J.n el.luUDOiar quanuty ot fumanc actd The tllle lO 
~vmpouna ~·ry\ullu.cd from lhc soluuon. Melung poLDt 
il0'-1~~· c 

EXAMPLE 9 

EV~: .. a~L E 11 

5-Elho~ y _.. ·tnfluoron1eth y lv aleropttcnon~ 
0-<,2-anunoethyt) oume lumaratc 't I 1 

:• 7 M1110l I 100 mll of a.etltanot and J ml of tetrahy-
drol'uran rrHFl wen: lidded to 7 8 mmol (Q ) g) of 
L<AIH. ID 10 mJ or THF wtule •ttrTUlJ and coohna In 

lCC water for J aunuteL A soluuoa of 1 l S mtQOl of 
l~thoay-4·-tnflllOI'O<Delllytvalerop~ 0-
(cyanometbyl) o.ume wu thQ oolded while ottmn&ll''. 
coollna for tn1 rm.au.LeL After su.rnna the reacuc-n ma
ture u 5• C for uotber 3 hours 1t was decomP<*d Wltb 
1.0 1111 of wam-. The formed hydrn•tdes wO<e •uc~ed 
oiT, "'ubed With cbloroform and the futnte wu evapo-
rated to ~ 10 '-'K\110. Tbr. resuluna bue wu 'hs
oolved ID abaolute ethanol a.ad .n <qiWDOiar qiWluty of 

~ -C > .lno---4 ·1rtt1uorometh':"\"alcrophenone 
C-t~·.unmocthyt) oxtme hydrocnlonde. 

\ll \imul i4 J t-!l of ~-\:hiC'ro""'·-tutlu~xometh\·1-
, atetophenone \)-{: -~oethyl) o~tmc mlleate t l l) 

H fu.ma.nc aod wu added. The rtuxture wu tleau::d unul a 
.:lear soluuon wu obL&aned. The "SOlvenl wu removed. 
the residue wu Ll.k.en up 1n etl'wtol/acetorutnle 1 1 lnc 
wle compou.ru1 ...:ryc.uJ.bUd,. Mcluna pouu l ~t -l~.s· 
c 

1 mclttnl! o"XJtnt 1 ~I ~· ~ !!;_~· C) were d!...S.Olved m ~0 ml ,w 
,)! .,...ster ~ \tl of ~\..)1.."1" sodlUffi h-,.·drOXtde !IOIUUOO at!,)" 
t.. '-'"C"rc: .WJ~d Three extraL:tiOn.t 'With:.~ ml ,,f CH.Cl. 
..., ere t!"ll:'n ~un!!d ou1 and thiS e-.uact ~A-ti ..,..ashed ~o~r,th 

"'-.. .....:i'!Jn~cn b1~~1Utt whmoa cl1) aniJ waler !Ill 
Thl' -..v)IJ:wn wAJ lhen dned on K'ldaum ,u.lphale an..1 the .~.~ 
LH.(.'J .... a,. dLS~tllc<i off 1r. vacuo. The res1duc '*•s dtt
\01"1!'\l ln tu mt of dtmctbylsulf.J.udc tDMSO) and 25 
11;mu1 11 ~&Jut ~,um qamde wen then Allded. The 
Hl:.OOC:11:.1Un \lir &S healed a1 A tetnpctaf.W"C Of S()" tO 10" C 
f..,H _; hvun 1J1d thctt cooied w room ten1peratu.re. Then 50 
then: was d1lutea wtlh H)O m.l of 0. ~ N sowum h.y ;rol-
t(je '\Oiuuon mo. tbn::e e1tnLttom wnh .tQ ml of ether 
'WCrc c.l.l11f!'d our. The ether exU'1W:t. 'llliU w~~ 'N:th 
..... ater t lx). ~on tadi.um su.lphate anC C\ ·~rated m 
vacuo 'The rewluc w• pun/icd cb.ro..,..,lrapluc&lly I' 
over sWc:a ad w>th ethaDol/........,.... \95,5) .. an elu
ent After evapoRWll tbe tolvaua. the rCSidue waa 
dtsaoived Ill abeoiUJC otbuol r.nd IIC1dJiod With ett..
nohc h vdnx:hlonc lad. Al\a o:rytW!uabDD from 
ethanoiJt\bcr ( t .3) the atle compowod havm1a meluna 60 
p<llnt of 14l"-t43.5' c wu obuonrd 

EXAMPLE tO 
5-Ett "y-4 · -mnuoroiDClhylvaleropbnone 
0-H-allUI>Oel.byt)o~ fwnaratc (I' I) 

t: Mmol (~' t I) or 1-ctlloro-4'-tnniOOfQnlethyt
, J.Jerophenooe 0-{2-ammoetllyl) oume m.aleale 1 t ! ) 
1mdt111g pomt tj,t 5"-121.5" Cl wen: added to a ooho-

EXAMPLE 1: 
fABLET 

~ rng 0f "-·mct1lnn....o4 -tntluoromethyt"·a.leropi'\c-
o~..me t) ... z-.umnlXt.a)·l} o.ume m~u~ ll 1). 

13' m8 of l~toK 
oO ma; oi pou.to swch 
:~ m& 01 tile 
~ !".IIi oi I'!Ujl:~\um st.:an.u: 
l ma ol ,.Wute 

EXAMPLE 13 

SUPI'OSD'ORY 

10 rna ol ; metboay-4··lnllllOI<Jllletb) tvateroptu:-
11!.11lC 0-<.2·UD>DOethyt) 011.11110 maltase (LI} 

I SOO IDI of wpp;;oacory lUI& 

EXAMPl.E 14 

INJECnON LIQL'ID 

l~ 11 of 5-n>ctboly-4'-<rillu.,...,_-thylvaleraphcooclc 
0-il·&llllDOetbyt)oliAIC n..tauo (Ul-

1.80 i or methyl p-hydroarbcD..-.. 
0.20 1 ur ~yl o-hydroaybcDtoek 
9.0 1 oi ootbWII chlonde 
"-0 'd poiy\o&yeth.yiCQC);o;uct;;~ mcmookatc 
watct to 1000 1111. 

o.::-GOOJ10 
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What 1s cla~med lS: 4. An Oll!DIA: compow><' <;.( the formuk 
I. Olllmc: ether ;;ornpounds o( the lonnllla 

(() l 

.md sale. thereof wuh ph&rmoceuucally acceptable 

acuis.. m whtch formula R as a cyano group, a cyano-

methyJ group, a metbOaj·met.hyl group or lA ethox· 

ymctnyl gro"P· 

t. The !-Methoxy-4' -tnfluorouiClhyl,aleropbeoone 

0-\2.-,:.mmocthyl) Oltm~ and salts thereof .,..,lh phan::aa· 

~euucaJiy ,cccptable ac1ds of daun 1. 

whcrem R ~ cyano or cy&nometilyl. 
5. The 4-Cyano--4' -tnfluoromethyll>utyrophcnonc 

10 0-{2-&IIUIIOethyl) oxi!Dt and ulll thereof wnh pharma-
ceuucally occept&blc oc!ds of cltw11 4. 

6. The 5-Cyano-4' -tnnuoromethyl,alerophenonc 
0-{2-&IIWIOCthyl) 011!Dc and salta thereof wtth pharma

ll ceullcally occeptablc oc!ds of cta.m 4. 
7. An aaudepre:saavc compo~~uoa compnStng a com· 

poWid of claan I 111 an anudcprCSII'ely efTecu'e 
amount and a plla.nMccullcally accc:plablc earner 
therefore. 

J The 5-Ethoxy..4"·tnfluorometb.ylv&Jcrophenonc 10 
I. A method of trealln& pauents sufrenng from de~ 

p~oo oom.pnsmg adDlJ..QJ.Ste:nna: to S&ld pautnt.s a 
compos.aoo o{ cW.m 7 tn an anudcprcsaavely cffecuve 
amounL 

0-{2-amlnoc:thyl) o.urne and salta thereof wttb phaima· 

~cutu:a.Uy acu:ptabie &eld.s of ci&UD I. 

)0 

., 
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• • • • • 

OCD fluvoxamine Page 706 of 708



SECTION 14. A PATENT CERTIFICATION WITH RESPECT TO ANY 
PATENT WHICH CLAIMS THE DRUG 

December 13, 1991 

Solvay Pharmaceuticals, Inc., hereby certifies that, as of this date and to the 

best of its knowledge, there are nr other patents which claim the use of 

fluvoxamine rr,aleate other than that cited in Section 13. 

02-GOOJI2 

OCD fluvoxamine Page 707 of 708



·. 

J.H.M. RESEARCH .kOEVELOPMENT.INC. 5776 SECOND STREET.N.E. WASH. DC 200ll 

OCD fluvoxamine Page 708 of 708


	MEDICAL REVIEW
	studies 5529 and 5534
	primary efficacy variables

	Study 5529
	demographic characteristics
	efficacy results
	change in YBOCS and NIMH-OC (OC) 
	change in Y-BOCS and NIMH-OC (LOCF)


	Study 5534
	demographic characteristics
	effiacy results
	change in Y-BOCS and NIMH-OC (OC)
	change in Y-BOCS and NIMH-OC (LOCF) 


	Miscellaneous issues (studies 5529 and 5534)
	other trials pertinent to efficacy evaluation
	other trials and primary evidence

	predictors of response
	size of treatment effect

	efficacy conclusions studies 5529 and 5534 medical reviewer
	conclusions regarding efficacy data medical reviewer
	table of all studies
	5529 and 5534?
	depression studies

	appendix 7.2.2 other trials pertinent to efficacy (table)
	STATISTICAL REVIEW
	conclusions statistical reviewer
	comments team leader
	effectiveness studies 5529 and 5534
	Concerns dose-response 
	Concerns size of treatment effect 

	approvable action memo director
	attempts to document fluvoxamine's efficacy in depression failed
	Concerns director 
	Concerns director cont. 





