
6.0 Summ.ry or Rua .. Pb.rmaCoJdaeCic:i 

The following is a very brid S\IIIlIJWY of ~ sustaiDed-reJeas.e plwmacotiDuie data.. wbic:b. are reviewed 
separauly. . 

followlu, multiple-dose oral admiaisndoD or bupropiOll immectiatc-"lca$etlblcl1lO ~y male vC)limteen. 
tb, dNl.itiditsbasic~mbQliJcs_~·tcJ~'bitl.iotlt~tWcr •• _·C)(300.·to 4SO·ailfday:·'tn . 
animal models. the three metabolites Or die iiamediate-release formlilalialt (3CJ6U73. 494tn3. amd 11U11) are. 
respectively 0.561.0.201. aDd O.lOl.~ as poItDt .. 1S the p&mst dNa. ne.~an: fhouPt 10 contribme 
sipificandy to the therapeuticdfeea of ~ because of their reladvclj~""cODC(Dtmi~ Oral 
absolute bioavaUability ofbupropionm bumaDs iWDOI been detcrmmcdbCcaaase~ialravCDOQSformulation for 
bwrianuse is nQtavailable, In ... ;mddoJS. the' at$lutebioavailabi1i1yofblipJapioUaDJCS fiomS%to 20"AI~ 
Supropion is extensively metabolizediDlbcliver. following oral admiDistr8t1cifor.e·~·release . 
formulation. time 10 peak pwmac:cacaaU'ltioD-isup .to two boW'S. Tbee~wr .. 1i!c oHrupropion 
immediatc~reltasefoUowin! sillgk-doseadajinis1rltion is about 14boun. ~:a ... ofllO 24 hours. 
BUpropioo is.about 10% bound 10 b .... albumin at plasma CODetDcmioosUp).C);i*, .. ':'mL~.foUO\loiD! oral 
administnuion of 200mg "C.bupiopiob Her .ous solution ill mao. 1~"';I",~flbt ~ye dose was 
recovered in urine and fetes. ~VC'Iy. The &action of the oral dose o(~.ric:retrd lIDchan2t'din 
uri.ue was only 0.5%. . .,~ . .. . -

. . . . ' 

Following single-dos~ oral adminislrationofbupropioil 5UStamed.releasel4b~'~.~y rule vohmseen. peak 
... plasma .. lcvels were .acbiev~ widWltJRc.~~forthe parcnl.compoUDd·"ilch~ .. -.,.'" for j3 .. ~tlt'S. 

feak plasma levels of bupropicm we(C ~ SO%of that (or theimmedia~ .... ' .. ~. ~given in t'quai 
single. doses. At steady state, peak~~I(ofbupropionfor die lSO .. I:: "-,.: ..• ~ •.. ,~iDed-release tablet 
gi\"enb.bf \\:ere about· 1 S~!QWtt_d.J.lI:fOrk' loomgimmediat~"" .,' .. .~ ..... ·.~d,hak levels 'of 
the metabolites were 5iJniJBrfol~, ~.~_ined and ·iJnmediate·~ .~(:r~ aJid 'average 
pl~malcvtl$ ofbllpropicm andiU'mdabol~n f«me 150 m!b.id. .. ·~.,.;.:'.~~.simiiano those 
(onhtU)(fmg t.i.d.·iinmediate-re_~',"*9O%c:~fidenc:eiii~I,i(Jij;~ mem. AUCcwcr 
tbt .. ~lW~:l4~h~dosinginl~tfarbu~ad itubree primaryme~:aici.:pbanDKoJogic':; ;.'.':.;; 

.,.~C;Jirit!:~~i~t~.4 (:.2~itt fe..ltWidWl ChCIauIe.ofequMlcnce.ttiteriulf .• tD.::i$of the immedim. .. 
release drUg. . 

1.0 Efficacy fiDdiags •. 

i.1 
;.; 

The bUF~:-ionsustained~rel~},,'DA.~~of two pJWe2;'l~I~·!Aat,.-mimeuded. for· 
rht' .. mO$t.·palt. to ·explere amidt~~CftkKvohevmldiJfmnt dO$iDl,;iCVd$ Of;~'Cht~ Snadie' 203· and.· 
20S \vm.60th· U;S,. ptacebc>-c~fix'tc(dck studieS-ODe open trialo(t*~sUsWiied-release was at5(). 
c~~tid(~·'2.~)~,~ic~~~~~~~·0~iD brief. . . ·.··.'.:~~jW,!$~':;~~;:;Z!;;·'··· ... 

.. 7.1 ..5ammaryofS ...... ;'f.rtIHaito .Em~ac~· ..~;, ,. ' ..... 
. .". '.' .. . x:i\~i:<';', 

i.:U . Study 203 

i.l.U IDnstigatois aDd ~tioa 

Si"( U.sA.~ites participated iD~· ~th~PrmcipaJ ilIvntiptors ,,-ere LA-crT···· •• , •• the ViDe Saft! 
. Clinic, SpriDPt'ld. n.t L~ f. fainar Ilnt1rch restiDg. IDe •• Houston. .TX.J~P~'fd"'ut the FeigbDcr . 

Researrh WriMe~ SaD Diego, CA; E,;A. Gardattof WashiDJton.D.C~ f. ~~:,~ arthe UniverSity .of· 
UiaiL Salt LakeCiry, tIT. ad E: C. knEe. Jt.-aDd s. C. La6Id of Charks1oiL/\\'V. . 
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1.2.1.2 Shldy Plan 

7.U.1.! . ObjectiveslRatioule 

The objective of Ibis trial was to compare die safety aDd dficacy of two doses of bupropiOD sustaiDed--relea.se 
and plKeboin 1b,C. tmuDutof patients with major~. 

Popalation 

The. foJlowiDl summarizes iDclusioD criteria for the swdy: 
~AFpeater _11 yem old 
-Good physical health 
·Meeting DSM·m~ll criteria for Major De.pressive ~I". with ,. cumnt Major Depressive Episode .of 
betw~ fOW' weeks and two yem duratioo . . 
~Sc:oreof at least 20 00 the first 11 items oCtile la·item Hamiltoo Depressioo Scale (HAMD) al both time of 
screening andatier ooe week of placebo washout, with a drop of DOl more than 20 per tnt over lhe week of 
placebO~ .. 

Palients wereexc:l\ldtd for die following: 
• PrediSpositiOn to seizure$. either by personal or family bistory. or by coocurrent braiD rumor or sei.zme-
tbreshOld .. towerml mcdkatioos ., . 
"Pre*~ oHsig,uficaDt DSM-m-R Axis n diaposis tIW' Would suggest 1l00-respooSimtesstG 
plwiriacodlerlpyfor depression 
"Hi~Oi')'pr 4i&&nosis Of1ilJORxia nervosaor bulimia . 
• Presene:e ofmedkal disorder that would iDterfere with drug levels or wi1h the, KCUflteassessm,fl2t of 
~essiOll~ ., .' . . ' ., 

·femal~ ~ho\\'UC pregnant; breast-feeding.orunwilliDg to employ appropriate cOIItna'Pth'f!":methods duriog 

"?:il~~rf~:~yeal ohkc;hOlor ~~~~;'. ' ... ' . 
';; J(~ceipf oflluoxetme'oraJimvesuPriooat anal ,.idim' rOlli' ii-eeksof cbe"tria~nleDi' PhUe." reC~ipto( aJil\:t\or 
ctrug or protript)'liae within two wtru of the ~atiDeot pbase. or receipt of aoy olber psycboacih .. e drug \\ithin 
ODe ",'Uk or 1he tRaaneDt phase. . 
·Hist~· of h'eabDftlt with bupropioo 
elncapabl~ of spontaneous conversatioll or Kli\ilY 
eAcrivtsuicidality, . 

7.:U.l.l 

follo\\ini Cll)e\\~kof ~lle-bJiOO b.ld. placebo \\-asbouI. dUs erial was uei!lat \\uk. ...... Ict ·,doUbIe, blind, 
S1UdY;' .,' ·"'~"'lyusiJDechoteeei\"e~or_'oftWodoselC'\'ClsofliapJ ...... ~ 

.. ~"." ... , ......•. , ........ ", .... ", ........ ~ ... . 
release. ~,.','-ere .. randomizedinbklcts ofm. ·Witb· cquaI'dJmca of RCeMn!U)' of the .1bree 1IH1m~u .. 
MeditatiOlicorOOted of ideoticaUy-appariDC tablets COD",iitin, Cithe:r placebo or 150' m, .bupropion .~ 
release. Eacll parinti'ecei\'ed a blister aid cOataiDmsa Ietl day supply of medication each \\uk.11Hy.\\'C'R .' 
instrUcted to take olle tabl~ ill· the mOflliD! ano onC' tacb evenio! IDd toretum the blister card "im aU unused 
tablets. On this scbedule. parimu either remved placebo b.Ld., ISO mg bupropion sustained-releue qam and 
placebo qpm. or 150 ml bopmpioo SUsfaiDed..release b',i.d.. TD~just10 the dosqe. paIia:us, in the latter group 
reeeh"ed pJacebo in 1hc e\'aUa! for 1be fim'tbree' da~'S of dleSbldy~' . Patients who ~.iDtoJerablt 
advme effectS from their assipeel dose were to tie discomilmecUiom tbe1riaJ.. EXcept fOf cblonlbydrate that 
wupmniltcd as a supplement in the first two\\-eCb orlbe study.CCIGCOIDitaDt ~~'e medicarioDs \\"ere 
Dot permissible; Compliaoc:e was assessed by wftkJy m"ieWof me blister canl . 
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7.1.1.2.4 

The 17·item HAMD. a 28-item· HAMD iDchidiq ciP azypical vcptatM: ~ items aDd ,three items 
addressing belplesmess. hopcks.mcss.1Dd wonblesmess.the Clinical GIobaIIaIpessioa for Sevaicy of Illness 
(COI·S). and thcCliDiaJ Global Impmsion for ~oflUaas (CGJ..I) ~ dlcdfic:Xy 
measweuad were pcrfClm1Cdalachwecldy,visit,:A SCftCDiDI ... cteaaI.i4~~~of:pItccbo~ , ' , ,. 
A' baSeline (Day 0) visit «cuim:t oX .Uk liter II Wbich ame pIItici ..... p.tiaiis Weft raadomly assiped ,Ul 
receive treatment. The rcmaiDial visiIs occurred II ciae ...t iDIer'YaIs;ow:rthe ..... eipt ~ 

7.U.l.5 Sarety Assasmeats 

Safety assessments'inchlcd pbysk:al aamiMtims. cliDk3J ~ .~. elecuocauliop'lmS at the distrerioD 
of the individualinvesOBatcn. aud lD.advcnc experience prObe by,~wStipt01s. 

7.1.1.2.6 ADalysisIPJao 

The sponsor designated the rolJo\lin. Q priori effieacy parameters: 17·.81 H.u.m score, 1be 2J-imn HAMD. 
HAMD (:presscd mood (ilCID #1). COI-S ratios. andCOi.lratiaa. TbctDalyscs were pcrfOf'lDed using obscr'\'ed 
scores and last obsm"atioo c:atricd forward scores. PmmftriciDaJysis ad JIODo:parametric: "Mspoader" analysis . 
was specified forme data.' ' , 

7.2.1.3 

7.2.1.3.1 ParicatD~,', 

A iota I of 362 patien~.c:oDStilutcd the baseline sample IDd • i8ta.t~~at:_,k-(1hosC pabmfSrccciviD,'at , 

":: ~~~~ .. 
eiutper ccn~ of placebo patic1dS;.S7 per cciiiofJSO -J.'d dnii"~ _"per ccm: of 300 mwel dru." 
~ated patientkomplaed the study. Overall. 112 pa~t53%'of dle mtait-to-uU sample) completed the ' 
SlUdy. Appcndb; 1,2.1.3 5bo~-s. the ~complcriocratcS bY ~~ faruda UatmntPOUp. 

The bighest proponiooo( dropoDtsocClilftd in Ihcplacebo PWPlDdtbe~'CSt'mtbe 300 mg'ddmg FOuP. AD 
iII-cbaracterized clleg~' of ~coDscDr widIdnwn- ""85 tbcmOS1 eoiDmOacauscfolearly lCnDiDaIionamoa.dI'u,;; 
treated groups.. while iDackq~~WIs,fhemost cOlDlD"~(oi:~ttimiDaricliumODl plaUbo-' 
patients. Bec:a~ sOine oftbc ~may have expcrimc:ed~ ~,,~, wilbdrawiD! caast'Dt to •• ' 

participate. me actual role cnadVftSCapcricDtcsjeadiol~ojraD~SIUd,Y'~liDu,atioa ma~' tlJaD~:' 
Stated by the sponsor. Jablt '''13~11iStSi:CasoDs for ~,~~!I~ •. ~~~p.' ' 

" ': ;,' .... ',:-, ,,' .' "':', -',:.: ···'~:~:.'\W:W:}~~~;~,:~;:~·:j~:r,::-~;;;.~'''' ~!::.~~,:.:.:.' ',' ,.' ': : .-
''-'::.. -,,,' .:~' ,; ('" 

"/~, ';: 
., .. '~ 



. J.: 

Table 1.2.1.3 •• 
Reasons for Premature Study DiscoDtinuatioo &om Protoc::01 203 

Bupropioa ~Releue Dosage Group 

ISO mwd (N-J211 300 mild (N-120) Placebo (N=121) 
, , " ' 

"%of"'" 
", ,', '" ... :, . . ~ .. ,', .. ,' ",' " " '"". , ' ' ........ 

1# ' II %ofN "s" : %"fN IV 

COflSCnt' WidKJra,.'U 22 11.2% 22 18.3% :n 11.4% 
" , 

Inadequate ResponSel IS 12.4% 12 I OJ)'''' 21 22.3% 
Coodirioo Dctcri.4:.nted 

Adverse Exptricoce 10 , •. 3% 13 )0,8% 4 ~.3% 

Lost to foUo,.,.-up .5 4:1% 1. 1.1-,.. i 5.8'-0 

~ol Yio~ioli :; 2~~' 4 3.3% 1 0.8% 

Total 55 45.5% 53 44.2-~ 60· 49.6% 
, 

7.1.1.J.~ 

Ap~dix ".2.1.3 presents the demographic ch~of the patieDts emoUed. The majority were female. 
cOQSiSient ,.;ith typic,} gender panemsfor major ~ There were DO appreciable difr~es between 
ueatmeDtpOvps 011 the basis of age ,<!f race, 'ai1bOup. fe\\~ of the pJacebo-trealCd patieDts,(,591!") were female , 
tlIanottbedlU,-1nared groups (75%). Sixty-three pcrc'eDt.S7 peFCeDt.antJ 63 per CCDt.mpecrively. of patients 
in. the 150 1Il •• lOO !bl. o.Dd placebo groups 'WueUpenendDJ arec:WTeDt q)isc)de of~ The Wee 
'groups,' -~ ~pty comparable as 10 characIeriDr~ortbe FRat episode as' aJiWcd \'5.' ~d n. 

",~ __ c4.~,i)'pical:ft:'~'Pic.lclepus_,.~·:,,::,,:.i:.:,:~~, :,: '. , 

i.:U.J.J 

A~.'.2.1.3prc$enlS the baseline and foUow:.up measUres of illness scveril)·. PaPist- comrasts of baseline 
symptOm S¢oresoc Ihe tfficac~' measures ICfOSS vuanmt POOPS. based oumcus and staDdard dmarions ' 
supplied b)' tbesponsor were perfOlmcd using t~tesu (tC: SW1t~ A. Glantz. PI"iIMr ollJiOSlDfislics. 1992. p. 81). 
There were no statistically signifi"am differences ~ groups. 

Dosiallaformatiou 

. ne~talaalaledman cWiy dosages of m~iDIake as of' the founhclay of ~ ~. (by wbicb rime 
paQCQ~~:~cDtitrawt up to tbefiallcb8le k\~l).thrGUP day of' cIiscoutiauariClbe ~.daiJy dose of . 
~Suira~leaRiDgestcdbyme ISOHmlidJl'O'lP"~ 141 mg. ne mao daiJ~'dosc ot'bupropiou 
s.~teiWriDgesled by the 300 ml'dpoup,,...s 290 mg. 

i.l.l.J.S CoacoalitaDt Medications 

CoccomitantiDtdicatioa was admiDistcml to 7,5% or 150 ml'd patients, 11% oBoo m='d patinr:s. r.nd ~% of 
piaCebo patirDtit'be most commoGJy admiDistmd mediCatioas were DOIt-IWtOtk aaigesks.iDiscellancous cold 
preparations or anrihislamiDcs., femalt bormOOCSOf binb tODlrOI piUs.. and IDtibioIic or' aiiib-nl.ents. 
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1.%.1.3.6 

As Doted previously, the sponsor focused on the foliowing as key effiCK" variables: the D 1-nem HAMD. me 28-
item HAMD. item #1 of theHA.\ID. the Clinical GlcbaJ impressioo forSeverity onlmess (CGI-S). ud the 
Clinical Globa! impression for Improvement of ~ (CGI-I). .A~i.l.I.J ~ tbe. d&!& for tbese key 
effiac)I variables with both the obserRdcase (OC)and tbe .mt .. ~ c:amed fC)N>wd(tOCf)~s. 
Two.uIiecit-tesu were used to com~c;lwllesm eacb ofthae'Wl'iabJcsm ibe dmg~ vs. ,iaeeoo..rrated· 
groups at each wfek; of the stud)t. w addition. ehl sqtW'e ~~ .. wue ~·to test for 
differences in the proportioos of nspoE!ders in the treamlait~. For the HAMD ~ a~twbose 
toW score was reduced by SO per cent Of more betwfeC baseline ud ~ootiDuaioo ws ror.Wckred a respcoder. 
for the eGI-l aoalysis. a patientw!lo was rated as "very mucb improved" or "mucb improved"!' at discondnutioo 
was considered a respoo.der. The following sections are Ii brief ~ of the findings. 

Table 7.2.1.3.6 displays II! summM)' of the stAtistical comparisons Uctwem p!&c:eoo and both drug trearmmt 
groups for the outcome variables. The reader should note that these an alot independent sales. . 

Table 1.1.1.3.6 
Slrnmaty of Efficacy Variables in Stw;ty 203 

(?? "" p:SO.IO, ? .. ps 0.05, ... "'" ps; CUll, p values were DOtc~ for multipt~ tim~pomtsor mulnpie 
dose-sizes comparisons testmg) 

Daily 
Dose 
(mil oc tocr 

ISO 

300 

ISO .,., .... 
}OO 

!SO '? ~ ? ? '! 

300 .... '1'9 

150 ? ~ .... .. + ... ... 
300 .... 

150 ..., '! '! 

300 

15ii ?? ?? '!? 

300 .... '!? , 
150 .. ... ? ... 

300 .... ..... .... .... 

150 ? - .... '! 

300 ? ?? ? '! 



'7.1.1.3.6. J 

The lOCr analyses showed p values of leu 1hu 0.05 favQriDg drur. over placebo. fbrec, rom, sevea. and eipl 
weeks for I SO mJl'd IOd 1.~ eiJht weeks for 300 mrd.1be OC ID&iy$iS !ltaowecI p values of less .. O.OS 

, favorm.! IWI over placebo at fOur wecb for ISO .. lid ud at DO time for 300 -rid. HId Ibe spaD50f COrR~ 
lbeiuo&lysis ..... , m.uhiplwo:Dpuisuos. DO~~1ioUId,1IaYC1Jeaa~lII<II$DIIIduDY_e, .;, '" 
point. fifty-five of 120 (46%) ISO mcld ~S2 or U3(46%) __ litf~ ad 41 ond (3S") . 
placebo patients were considered treaaDeDl respoDCfers at dmC of cliscoorw •• arioD.A Panon c::bi-squarelDllysis 
comparing we proportion of mpoodm aaoss die srcar.meDt pKIPS showed ao .lraaice betwuIl die.tbift 
treatmcot groups ex;':;.' •. df-2.p-O.lSI). . 

7.1.1.3.6.2 18-ltcmHAMD 

The lOCf analvses sb.~'''·edp ValueS of leu Ihu' 0.05 favoriDl clivi ~plac:ebo Iltl:lrte weeks for ISOmg'd 
and at Do time for 300, ms'd. ne oc .~. $bowed p\'llu'c$ oUess" O.OS ~drvtoVct pJaCd)oat 
. four wee" for 1$0 1%I!Id mel at._.for3oc)~d.u.ct.Spaasor. ~ ... aulysis tDf1ll.kipk~ ' •• ".'>, 

comparisons.. 00 sipifiCaDl clift'cicllri$'~"vebeafdCm~ltJ.aY lime ~FiftY-r_9i"120.(4S%) .'. 
ISO mgidpatieDts,S4 of tt3 (41%)300 lD!id._.aod 39 orn? (33%) pIac:Cbopllicta,..,m~ 
treatment responders at time ofdisCODtiDutioa. APtatWacbHquare ualysistoiDpariDalhc poportioIiof 
responders across the treatmcotpoupssbowri atMd lowatd _of dIe*'" ..... beiDa of difftmit efficKy 
than,wt owers (x!-$,60. dr-2 • .,..o~061). .' , . 

1.2.1.3.6.3 HAMD .. llem 'I 
, \ .. ,. 

The lOCI: anah ses showed P'vaIues of less thaD O.OSfavoriDg drug. OYCJpIactboat seven Wftk$r«i~Jn""d 
and at eipt wc;bfor 300 mgfd The' Pc_~"showecipvaluftOfleisdliD: •. o; ~i'dtuj~ ~ 
atno.imeforcithcrdosage.JUd .... ~·dlc_ir~f«_~Do~t'.~· 

.~::;:~":.,-;.d.,tJ~~I4~!~:bc_t:Il~~~i~~,.pO.i~~~::~,·~j.,:·~-r: ." .-: ... :.~:.:-;.:;:~;-~~.:.,;."~::._.,: .. ": ....... . 
... 

1.1.1.3.6.4 CGI·S 
. . . 

The LOCr anal~ses shOwed p va1ues.ofO.OS.~ less favoriDJ diul over pJaCeboatdftc~fOut. fhi:.~·SCVC'D.ud . 
eipt wccksfor'150 mi'd and at.Jix·1ad • "'ccks for 300 mltd. The eX: ual)"Sis sa.o.:ed p \'aillCS.OfO.OS or 
leSS fa\'oring drug o\'er placebo ~ tbIu tbrouU· fj';'e week., for ISO m&ld .at.time ·for3OO aaslcLHaddle" 

'. spcmsor c:m,eCled weir analysis f«m~.~-;'p.risOns.siPi~_~~ -.fo IIave ~~e. .. ' 
.i~tbelOCf ~lysis at four aocisc~!"~(oqso jaWd a..cI.iD tbe{~~at f ... ~rOt 153:lDi,'41 

but not at any ower time poim ~ lIlY .... CGI-Sauysis.'· . ". ." . " . 

1.U.3.6.! CGI-I 
:'~' :" 

'. .~' .• ' :::-'~ •. !:., ." .. /-.':: ".:.f .:.:. :: "-':""".' ,:::".:, '.>::-.<':: .. '_\.~" >?,\.'!:;::: . .':, :.:,'.:':',,:~ .: ...... ':.'. ·.\·;-:'/i:·:.:,' .. ,: .. <: .. :·;.};:::,.:,,,:.~.·.·:,.: y. 
The lOCFanalyses showed p,-ahleso(J~.t)$ ~"#fa~iD&.J~ , .. at dftC~ftPtWcWfOr' . 
ISO mg!d ID<I at si't rhrou!beiPtwftksf.OOO"'c1.;:'Jbe OC "'ysis"edp .. ~ ~.1Css .... ·p.05 .,' 
fa\'ormg wgo\'erplacebo at dfte1JUoUUfu:: ~~ for ISO m~IJaDd atdf,btWftbrOr lOG ~vd.Hadtbe.· 
sponsor correcttd weir analysis 'fot mUliiPk-rimepoiDt c:ompi."';5OIlS,sipi6caDtdi&mK:n would ba\'e rcmauicd 
at four awdciJhI weeks for ISO m,ld aad .eipt#cb f0l'3oo il!aldOD the J..OCFaaaIySis.. iDd atfOW'.",ee~ 
a' 150 mgfdoo the OC aDaI}.f1fty •. ofl20(4r,'llS0iDald~S90rU3(S~)300.mi/d ,. '. . 
patiCDts, IDd 420f116 (36%) ~PIIiCais:"'~.COasidcmt.~ ~at ~ Of disc~. 
A Pearsollcbi-square aDai}'Sis _""1be'prOpCmioD ofl~.ao.1be~poups~ at . 
least ODe "fmc tbrte.poups beiDg of~crCat eflic:acytbaD* ~.(X~ ... 1. cif-2,;-!""O.039). LookiDJ at die 
iodhidUal dosqc poups \"5. piaa:bo;tbt.mpCme" sbtMft almld(Yata X:"'3.01.df-i. p"·(tOIO) 100000..ro 
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" 

statistical significance between the ISO mgld group aud placebo and II sipificam difference (ValeS X:"SJ1. 
df=l. p=O.011) belWttD the 300 mg/d grOup and placebo . 

. :';,,~:;:,:,J1!i)oaosS __ " __ M"~ 
doSe-respoosere1atioasbip. Dar a comissC'DC)' briween LOCf and OC aoaIyscs., IUd tbc:re bmuwistical 
correction for m~lc-timc-poiDt or multiple-dosc testiDJ. tin the dalaiD taWl' of eflicac:y of timer o...:e of 
bupropion ' sustained-release tested would be eveo "-eaker. Except for die CUI·! sale, d.w: Don-parametric: 
analyses are oot coasisteDl across OUICome mcasum.. de DOl provide clear evideuc:e of II dose-response 
relationship .. and do Dot provide statistically sigaificanl evideaee of die effec:l~fbuptQpioD susuiDed-relusc. The 
nOD~pamrietric: auaJy5b of the' CGl-I, scale alODe dc)es sUpport the effic:ac:y ,~;oO mgld of bupropioo sustained­
release" On baluc:e, .Ithoupno specific standaRt of efficacy Wti establisbed iothe desip of this study, the d.w 
from protocol203 tan to showconviDciJll evideaKe of the effi~cy of either of the two doseS of bupropjon 
sUStaiDed-,releue that "'e1'e tCsted. 

1.2.2 

i'.1.2. t 

Eleven, U~S.A. :sites ~fCdu.tbi5 aiaJ: ThepriociW inv~sdgat~were J. T. ~pteul~ BiomNical 
RciSealc:h. PriiKctOa.;'NJ,'R:J.',8ielski I' me lnstinne for the SNdy of Mood DisorcieD. Okemos. MI. 1. L. 
Claghom of HOUSlOb, 'TX. p. Pmmer of Seattle, W A. J.M. FCtJUSOR a. PlwiDacology "'eseudl Corporation. 
MWTily.Ur, J; W. JeffflSC)llatDeufOUDdatioa,. Nadisoo, wt~ B. L. Knmedyattbe Um~ ofLou~ .. iUe, 
louisville. KY.C: Merideth of san nitro. CA. Jl K. Shri''Utava at Eastside Comprebeasive Met'al Seniccs 
of New Yorlc.,NY.,S. M.,S~ of San Dirgo. CA. aDd R.Weiskrof Raleigh, NC. 

, The objective of this trial was to compatc the safety aDd efficacy or four doses ofbuprOpioo susumed-release 
and placebo in the UUlmmt of patients "ith major depmsiotl. 

7.2.1.1.1 Population 

The fOUOWW2 ~ iDdusie»o crilerla f~ tht Sruch-: 
~Ag~p'eat;J' than i7yem old -
'G~ phys~~ .~'" " " , 
-Meeting DS~Mn .. R i:riiaja for Major Depres$n-e Disorder. \\;lIu cmrcat Major Dcpressi\'e EFiSode of 
be.WHO foUi,,:ftbudf\\'o ,.an dmadoa , " ' 
-Score of at It~ 20 ODthe firsi 17 ilaDs of the lI-iwD HA}.ID at both time of sc:rcmiDg and after ODe, week 
of placebo \\..sh~ -ith' a drOp of DOl IDOI'e tbao 20 ~r ceo! Ov« the wak of plattbo washout. 

Patients were ex.c:luckd (or the, folJowiD!: . 
-Predisposition to St~ rither by personal or tamily history. or ~ cODC1Im'Dt !niD'lUmor or seizure­
thrnbold-lowmDg iDtdkllioDs 
ePreseDce of a sip.ificant osM-W·R Axis n diaposis Ibat woukt _nest DOD--mpocWvtDeS5 to 

~,' : for, ~--pharmac ," ' -t'"-
-Historvof diaposis ofuorrxia DmltSl or bulimia 
·Pme~e of mtdical disorder thai "'ouId i-.rf~ _. dna! In-els or "ids die acantussessmmt of 

{' " depression . 
~ 

17 
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Study Results 

Before commenting on the findings for these 3' studies. we thbUghUt YiOu1d be usefUl 10 ProVide . 
our summary of the data, whid1 we have done in Enclosunts 2-5. Enclosures 2-4 (Tables 1-3) 
summarize the 2-sided significance levels, by week. fOr'paUwisi comParisOns of b\IPropicm SR 
with placebo in the 3 ctudie$ (203. 205. and 212. re~),...-These ant "results of 
analyses done on intent-to-Creat samples and indudethe ntsUltsofbc)lh LOCF andOCan8lyses. 
En:closure 5 (Tabl~s 4~)su~l'izestreatment effect", .• ·1or'these 3studies,.defined·here 
as the difference between bupropion SR and placebo ir1 mean change-from baselifiefOrHAMo.: '. 
17 or -21 Total Score at week 8, for lOCF analyses. .. 

Comments on Efficacy Data for Individual Studies 

Our comments win focus an -positive findings," i.e., p-vaJUes of!:, 0.05, 2-sided. for eBherLOCF 
ar OCanatfses. favoring bupropion SR aver placebo in pairwise comparisons for any of the 8 
weeks of each .Jtudy. . 

: ..... ; ." 

Study 203 

(1) Unadjusted Results 

The results in Table .1 vtere unfJdjusted far multiple .~ . .,ui.evenwittlout sUch 
'. adjustment . these dataciid nat. suggest··a· cOnli~:~:fOr'~::SR, at· 

", ,_~e~,~~~ _~tPl~' H. ., ..d --'·-.-', •• ,:--·:~.:~::3i:~-;;~t::,.I·.:·:;'~·: :~ "" .. :~, __ ;,-,~,::.,::,:-~.~:-~..::.:;" .,. 

(2) 

. . - . 

The results were strongest for tho 150mglday~_:in~fQrc::GJS8¥8lity 
andlmprovement. However, even for those v8riables, ttMtre was a foss of significance 
in the OC analyses beyond 5 weeks. There waS less coRsistent suppartfOr this dOse on 
the HAMO-11 total. score~ i.e., positive findings at weeks3;". 1. and 8, but only fOr the 
lOCF analysis. There was very little support On.8itbertheHAMD-28 totaI.~,pith8·· . 
HAMD "em ,1. .' , ... ."> ...• ,., •• , .. , .• , .. i., .);i:;:,;,.'+,:,;:;,:':,,;:' ._' .. J:~~:~C:=~~_-= .. 
were positive findings only. for week 8 in the' L'QCF:;~'except ;fOr.,raddftiOnal 
positive resUlt fOr Week 6 lOCF on CGI SeveIity.lhei8 .... nopOsitiVe fir1diI19S far, 
HAMD-28 total score.":'~:,";""~:;::·;;:(·": . ", . .., ... 

Adjusted Resutts 

Given the twa dose groups in this study, it was n8cess8ry to. make an adjustment for 
multiple comparisons. One approach was to use Dunlietrstest. which yielded a critical 
p-value of 0.025 for declaring any paJticutar finding poSitive. Using this criterion p-value, 
the positive findings on the CGI severity and iInpnMm'itInt .,Scores fOr the 15() mg dose 
group generally pnWaiIed, however. there were virtually no positive findings on the 3 
HAMD variables for the 150 mglday dose group or for any of the 5 variablesJor the 300 
mglday dose groUp. . , 

.. ~ :' ': . :'~ 
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Impression: ~ conker this to be a negative study that cannot provide support for the 
antidepressant efficacy of either the 150 or 300 mgIday bupropion SR doses. 

Study 205 

(1) Unadjusted Results 

The resultS in Table 2 were unadjusted tor'multiple eorftpariSOns., ahdeverfWithout such ' 
adjustment. these data did not suggest a consistent superiority for bupropion SR, at any 
of the 4 doses, over placebo. 

, The, r8suIts were, strongest for the 100 mglday dose group. in particular for HAMD-28 
total score and CGI Severity. but only for the LOCF ~Thet'e were virtually no 
POsitiVe findings for the OC analyses for the 100 mglday dose grouP. and no consistently· 
POsitive findings for either LOCF or OC analyses for any of tI1e'Ottler higher dose groups. 

" '(2) ,<Adjusted Results 

Given the four dose groups in this study. it was necessary to make an adjustment for 
multiple comparisons. One approach was to use Dunnetrstest. which yielded a critical 
p-value of 0.012 fO( declaring any particular finding positive~ Using this criterion povalue, 
U1ere were only 3 significant pairwisecor:nparisons, one few each of the higherthree dOse 
groups'andallatweek7inthe. OCanaJyses.·· .' . . . ' .'. . . 

11l'lP"§!ion: 'We oonaiderthis to be a negative study that cannot pnMde support for the 
antidepre$Saait ·efficacyof any of the four dose groups. . 

Study 21.2 

(1 )<.Vnadjusted Results 
". '", , __ ~. ".'(:0 .:., .:.":.~ •• '~_;_.:. - .; ;" -, 

.··The·resub in Table 3 went unadjusted for rnuttipI8 compariIons. and even without SuCh ' .. 
'. ,.~nt. .. thHedata did nOt suggest a consistent superiority for ·bupropionSR;at .. 
·i':,~.~~CM,iefplacebo.· .. ' . . " ...•.. .'. " 

·;·.iJhe:.-,b were sbOlIg8St for the 150mglday dose group. in particular for HAMD-21. 
~.ancr CGI Improvement. However. even for those variables, there was little 
supPort in the ()C analyses. There was very little support on either the CGI Severity or 
the HAMO Item 1. . , . 

The results were very weak for the 300mglday dose group. with scattN8d poSitive 
findingS. at early time points and essentially no supportive findings later.' . 
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100 mIl'" ,US 
100 rni pm 

, 
150 mi 1m U3 
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Statistical Review and Evaluation 

Sponsor: Burroughs-Wellcome 

Name of Drug: Wellbutrin SR 

Documents Reviewed: Vols 2.29, 2.46, Vol 11 dated 12/23/94 

Medical Officer: Dan Oren, H,.D .• HFD-120 

The sponsor has submitted 3 multidose. placebo controlled studies 
(203.205,212) of a sustained release formulation of wellbutrin. 
Statistically significant results are scattered Olver various time 
points for several variables within each study. See Dr. Oren's 
review for study descriptions and a summary of results. No 
consistent or coherent evidence of efficaCy emerges from this 
wealth of data. This reviewer perf0tmeda simple meta-analysis 
using these three studies in order tp investigate whether strength 
of numbers would reveal a signal intbe data. 

This meta-analysis used the (change from baselir..c) HAM!) 28 at 8 
weeks for both observed cases and LOCF analyses. Thetr,eatment 
comparison was 300 mg 'IS PBa since JOomg, was near the high end and 
300 was the dose common to ?l .. cbree trials. The 95% confidence 
intervals below are for ":!" • .::: t.reatment difference between" changes 
from baseline. All result.s are in the direction favorable for the 
drug. 

LOCF OBSERVED CASES 

Spons' p-value .051 .16 
2Q.l Conf lnt {-S.6. 0.14) (-5.85. 1.31) 

post. Hoc:: power .46 .24 

Spons' p-value .39 .03 

2Jl5. Coni lnt (-4.5. 1. (-7 .2; 0.(4) 
Post. Hoc power .16 .49 

spons' p-value .2S .14 

ll2.. Conf lnt (-4.1, 1. 0) (-5.2, 0.7) 

Post Hoc power .21 .32 



NDA 20-359 
Wi!LLBtr'I'RIN SR (bupropion hydrochloride) Tabletllil 

Table 1 
Summary of Signiflcance Levels 1 (2-s':'ded) for Pa 

Com arisons (Buorooion SR va Placebo) in StU 

Key 
Outcome 
Variables 

HAMD-11 
LOCF 

OC 

RAMD'-28 
LOCF 

OC 

OC 

1 

CGI Improvement 
LaCF 

OC 

1 ~ P 05 
t ... p,.of. •. Q .• ~O 

150 mg va pbo 

111: .. t t .. .. 
t*----

- - * t t - t t 
- - t >If - -

---t.-t*t 

:"" 

- t -

Week 
12345678 

t t - t t t 

t. - - t t 11-

t - - - - '-

t tt ·t'· 
- -,t -

-,-ttt* 

- '" P~..()~ lJ) 
.~ "'p::S,O·.025 (criterion pivalu.,efor Dunnett's Test) 

End of 'weeks 1';8 



Table i 
~tlldy 203 

Oemographic r: 'me orrrimnry ~Iudy Snmple (N"'J5J)* 

Age (Years) Gender Rl\ce Mass (kg) 

Treatment GrollP Menn R Mille nle While Non-White Mean Rnnge 

I N (%) N (%) N (%) N (%) 

nllW'lfol"i«m Suslftined~Relel1~e 150 mgld 38 :19.12 34 (21%) 86 (12%) 100 (83%) 20 (17%) 11.2 44.0-121.5 

flul'lfol'llon Sustalned·Rclea5c 300 mgld 3~ 2·" (21%) 92 (79%) 100 (86%) 16 (14%) i 15.4 44.o.IJ:U 

Placcbo -4 41 (41%) 69 (59%) __ 100 (85%) 11 (15%) 18.8 41.6·141.8 

·The "ponlOl' CJU'.:ludcd ninc nr ahe 362 Illllienis rnndnmly 1I$."igncd In II I n.:111numl (oltditinn Iii hll~linc rmm Ihi!! I!'IMo ilc:ellll5e n0 IrcRlmenl 1'1110$0 
IIIssessments WC~ aVlllllahic. 

: "ablc: l 
Shldy 21'13 

ratient Completion Rates 

T_mcm NIImhcr '1I1c: ..... «I- c_~ 114 Wed IN (%)1 

~$ btdombc:d TIUC 
San,.lc :2 :. 4 s CI ., • 

flU' ~R ISQ III III (100%) 109 (96%) 91 (1I1%) 1ft (62%) 61 (59%) 64 (51%) 

nUll SR 300 120 00%) 100 (111%) "11 (CII%) 14 (6S%) I'i2 (:;:;%) 

PI_1m . 121 112 (91%) 15 {ClS%} 69 (59%) :;6(41%) 

. . 



Tilbh: ) 
Siudy 203 

Mc,m (X) am! Mean Ch:ll'lge (A) (mm Onsdi!1c in 17·iiem !lAMO 

IN\! Oi!'inWAHON CARlHI!) rOltWAIW ANAl.YSIS 

r'C~lmc!l! We(~ 

Trtllilmcl!11 
Grou," n_line WII I Wk 2 Wid Wk 4 Wk ~ Witt. Wk ., I WI.: II 

-~ X N A N ,\ N A N ,\ N il N A N iI N 1\ 

IIUI' ~R 1$1) (I.) 126 1\ 2J I 

"'±J3 
!21l .H- WI :.71) I2n ." I) 12/1 .'HI 120 ·1),4 120 .111,11 1211 .111.2 

nil!' SA. )00 (II) . \ 

~ 
III III ·411 III .HI II} .111) III .IUi '" Jjt~-' .. ' 

1'I~oo (I') 
j 

Wi 111 ·n 111 H1 ·111 -62 111 ·75 111 n 1.iI -11.1 

2·<hk,1 ",vllillu ,fm fI,II;""I~ CO",I''''''''''' 

I. 11. " ;. Ii % !l.~11 114. IHUII 11 f\1~ IHI1I! I),I)~/I 1'11'127 1l1'I:l) 

II vs " ;> /1,5 II 42 (1511 o ,H. on 023 lUll 0,072 0,1)40 

onSUtVI'OCi,<;r\ ,<\NALV51'i 

I ,eslm;:", w(C~ 

Trulmcln, 

Cllmlflll iS8Uline WII I Wk2 Wk) Wk4 Wit S Wk (, W\ ., WIlli 

N X til l, N Ii N I A 1'1 /1 N A N A til ... til A 

nup SA. ISO (I.) nn 211 111 ·:u 1m .~ ? 9S ;. ~ II~ ·11'1 ) II} .109 1l'1 ·114 
"" 

.IH M ·14 I 

I'lIll" !fiR JOO (II! 214 "'~ ·'n 77 ·1114 14 ·11 a .1) I I\~ ·IU 

1'I~bn (I') 232 lIIi III ! ·S 2 1~ .') ~ #If) .12111 

2 ·.hle,1 ".".hot. fQi' 1'111"",1<, 'G"f!1l'lWi'l<'fl' 

::> 05 IISli (UO OON o"~'l 'l 11\1 1)'11\.1 ('1M f! I~'l 

H .. ,. /I ~ 1142 1110 (141 1114 041 f'illl'\ (HIli (I 1(1 
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table 4 
,."Kty ,20) 

Me .. ,. on and Mean C ....... p (A) ffMtna~"ne .itt 2J~*m, UA14D 

lAST nnst',IlVA~('AIIUI~J) fllll"'AItO ANA"~" 

r~w .. 
TruiIncIII 
Onlupt RticIiM WIt I Wl2 Wid M4 WI! ~ .11 M? .1 

N X N " N t\ N , /\ N r. N It N ,.. N It N " 
IIUP 5R ISO ,I.) .20 31.5 m -4.1 110 .1 :I IiI) " ' ~f I J 110 -121 UO .fHl 110 -02 120 ·n,9 120 .... 
ItUI' SR 1110 ('f) m 12.1 III ··u III -',2 JI] "j a09 0) .Iif II) -UI II) .IH III -uit II) ·I·U 

"abo I',P) 117 3202 116 .... 7 II? ·U '" i ·9' 117 .104 tit ·1'119 In ·11l 117 ·u, In • .. 1 

l·shic4 ,... ..... tor ~ a. ...... 

S. "Ii" >cu U. lUI : O,M2 OMt a',o It II It .. ... 
n •• , >0,$ CU? 1U6 n)n ft IJI't) 01) lun tum .,,' 

nn.~r:l\vr;ll ¢.\Sll, ANA1.VSllI; 

i 
T" ..... Wed 

T,,"ment 
~) Omups' I'-Ilne Will Wk2 W\4 W\ ~ Wi" . , wt • 

. 
N X N A N 1\ N 1\ N 1\ N 1\ N 1\ N 1\ N A 

our SR ISO (t) , 120 31.5 m .... 7 109 ".6 9. 0 

·11.1 19 .142 I) ·IU '10 ·1?0 61 .,a. .. -t'.) 

QUI' SR, llO (II» III 3U III .... 9 1110 .11.4 9. ·n? .., .IH ." -In 14 ·114 fit ., ... Q ..... 
'''_110 (I') m lU- 116 .... 7 112 .7.1 182 ! .10,0 91 -II , 15 ·IU .. ·162· M . ., . ~ -l ... 

2 ...... ,... • .-. AIr f\IIkwlllc",-

I ..... >0.2 0.91 US Cl072 OO~ O.lS) CUI U. ..". ...... >fU 6...,7 1M? . 0.1. 011 CUI 1.41 .... . ... 

50, 



" J - r -Tobie 5 
Srudy 20) 

Menn (X) and Menn Change (l\) from 'naseline in IIAMO Dcrrc!lsccl Mood Ilem til 

l.As'r OIlS':lWATION OARRU:!) I'ORWAltn ANAIV!liI~ 

fteltmeftl Wed. 
'rreltmcnt 
OfIIUPS nawlinc Wit I Will WkJ WI. " W\ S Wlo.6 W\ , W\ • 

N X N '" N '" N ~ N 1\ N 1\ N 1\ N A N 1\ 

nul' SRI5fJ (I.) 120 2.' III ,.ftJ 12n ,.ft" .2n .09 '211 ·In 1211 ·u 120 ·12 t18 ·U t. ·tl 

mlf' Sit 3M (II) III 2.9 Ill, .(t,,, ' til ,.ft" III .0:9 III ·I,n It) ·1,1 II) .12 If' .1.1 III ·1) 

" 
I'tICCbo (P) 111 2.9 116 ,.ft.) , ' 117 ',.ftA 117 .or7 117 ·na 117 -CI. 01 .09 "'I ... 117 .11 

l-tlded ,..nllln :Iiw.--Ite CCNIIfW'-
" 

I .•• I' >fU U n" Itl ell U nM 00) •• 
II .. P >0.5 U 1,0 o.e: U U 0116 nl toe 

nll!lI!RV'n'CA!Cm~ ANAI.Vlal'! 

" 
'f'relllmC'" Wcdt ' 

"'relllMflt :'," ',' 

om..,. , II_Inc .; ,,\Vft I Wft2 Wlc~' ... ., .1 ., ' , ,M' 
",' N " X ",,'N":,',' A' N A 

, -e' 
N " f.' N " N A N A N A N " 

PUP Itt ISO (I..) 120 2.1'" 113: ,.oJ 
,'.' 109 

.0.1' 91 :.0.9 ""19 ' .1;2 13 .1.3 70 ·u 6., -I."', 64 ·u 
" , 

IIUI· Sil 3M (II) III U i 13 ' .0.4, ,',: I. ..0.6 9. :,.U» .7 ·U 77 ·U 14 •••• " ... " " N .u 
•. _. I'. 

Plicehlt (I'. m 2.9 '" .oj 112 .o.ti 102. ; '.0.' 'It ·1.0 75 ·IJ .. . .... 64 .u " .." , 

2 .. lcIcd p •• llila h jIIltwlq~ 

I ... P >0.5 0.9 O.A IU; : 11.2 , O.l U U U 

If .. , >11.5 ('-2 1.0 fU: IU 0.1 0.' U U 
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Tl'Able 1 

Siudy 20) 

ti lUi L 
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mtistical significance betwem the 1 S(I mgld group and placebo and a sipificam diffettocc (yaLeS X;'.5. 32, 
df.=l. p""O.(21) between the 300 mgld poup and placebo. 

7.1.1.4 . C .. " .. ioas ('2D7:J I .. . .. . 
. Thepa.-..memc:uaB)vssbow ~~~ re~IJ ac:tOS5 outcQme m~ M. dol' e~l:ICe @f U!e~tUd 
dosNesponse reWitmhip, DO!' a Cms1suiK:)' between lOCf and OC uWysa.. Had th«e been swisrital 
corremoo for mukiple-time-poim or mWtiple-dose teaJ. tben· me data in faver of efficacy of either Ol..!e of 
bupropioo susWDed-reJem tested wotdd be even ,,-eaker, Except for the em·! scaft. ~ ~parametm: 
analyses are Dot c:omistenl amm outcome measures, do oot provide dear evi~ of a dm;e·~me 
relatiooship. mei do DOl provide statisticaUy significant evidence of the effect of bupn)pioo msWDed-releiUf:. The 
non-parametric anaiysis of the CGI·! scale alooe does support the efficaty"100 m&!d of ~oo sustained­
release, On oailmct, .although 00 specific: ~ of efficacy was estabiisbed in the design of this study. the data 
from protocol 203 ran to show convincinl cvidcllCc of me efficacy of ei~ of the two· d~ of bupropioo 
sustained-release thIt "'ere tested. 

Eleven U.S,A.sites panicipared in this triat The principal in\lestiplCBWett 1. T ... 'I*f it PriJ:Keron Biomedkal 
ReSfMch, PrlnCetol1, NJ, it.J.Bielski It the mstiMe for rheStudy of Mood Di.wrde~, Okemos. MI, J. L 
Claghom of HOUSlOn, TX. D. Dunner of ;:.eante. WI\. J.M. ferguson at Pbatmacology i\eseard.; C~tioD.. 
Mt!.miv, UT. J. W. Seffmoru.t ~an foundation" Madison. WI. B. 1. K~y at the Ulllvl:rsit\' of lob~\'ine, 
louis;m~, KY. C. Merideth of San Diep. CA, R. K. Sbrh~va at Eastside Comprehttuive M«<aJ Scrvices 
of New York, NY, S. M. Stahl of San Diego. CA. and El. Weis!er of Rzleip. NCo 

.1.1.:U, .. 

1.1.2::U 

The objective (If this trW was to com~ me safety and efficacy of rOW' doses of bupropioo summed-release 
mil placeoo m the ~atmmt of pa,rients with major ~n. 

'101.2.1.2 

The following summwes indusion mzrna for the ~~ 
-Age peater thu n ycm old 
-Good physiwbtaltb 
<Meeting DSM·m-R emma for Major Depressi'-c Disordu. \\lith a ~ Major ~i\"C E~ of 
between tour weeks ud 1\\1)' years.~ 
'Score of at lem 10 on the first n iwns (If the 21·itf'm HAMD at oom time ofsam:Wl!md afterooe \\'cd: 
of placebo washout. with a drop of not more tbm 20 p6 tent over the week of placebo wmoot. 

Patients were excluded for the following: 
-Predisposition to scizw'H. either by ~ or Umil~' history. Of by coocwmn mm ~or or seizure­
threshold-lowering m&'dkatiom 
·Pmenc:e of a si~ DSM-m-R Axis n diapom tbIt would SU!!est D~~ 10 
pharmacotherapy for dqlrcWca 
"History of diaposis of ~ Itm'QSa or bWimia 
·Prtseoce of mt'ditai disorder that wmw' ammo "im mu! In-els or with the acante ~ssment @f 
depression 

turnere
Oval



mtistical significance betwem the 1 S(I mgld group and placebo and a sipificam diffettocc (yaLeS X;'.5. 32, 
df.=l. p""O.(21) between the 300 mgld poup and placebo. 

7.1.1.4 . C .. " .. ioas ('2D7:J I .. . .. . 
. Thepa.-..memc:uaB)vssbow ~~~ re~IJ ac:tOS5 outcQme m~ M. dol' e~l:ICe @f U!e~tUd 
dosNesponse reWitmhip, DO!' a Cms1suiK:)' between lOCf and OC uWysa.. Had th«e been swisrital 
corremoo for mukiple-time-poim or mWtiple-dose teaJ. tben· me data in faver of efficacy of either Ol..!e of 
bupropioo susWDed-reJem tested wotdd be even ,,-eaker, Except for the em·! scaft. ~ ~parametm: 
analyses are Dot c:omistenl amm outcome measures, do oot provide dear evi~ of a dm;e·~me 
relatiooship. mei do DOl provide statisticaUy significant evidence of the effect of bupn)pioo msWDed-releiUf:. The 
non-parametric anaiysis of the CGI·! scale alooe does support the efficaty"100 m&!d of ~oo sustained­
release, On oailmct, .although 00 specific: ~ of efficacy was estabiisbed in the design of this study. the data 
from protocol 203 ran to show convincinl cvidcllCc of me efficacy of ei~ of the two· d~ of bupropioo 
sustained-release thIt "'ere tested. 

Eleven U.S,A.sites panicipared in this triat The principal in\lestiplCBWett 1. T ... 'I*f it PriJ:Keron Biomedkal 
ReSfMch, PrlnCetol1, NJ, it.J.Bielski It the mstiMe for rheStudy of Mood Di.wrde~, Okemos. MI, J. L 
Claghom of HOUSlOn, TX. D. Dunner of ;:.eante. WI\. J.M. ferguson at Pbatmacology i\eseard.; C~tioD.. 
Mt!.miv, UT. J. W. Seffmoru.t ~an foundation" Madison. WI. B. 1. K~y at the Ulllvl:rsit\' of lob~\'ine, 
louis;m~, KY. C. Merideth of San Diep. CA, R. K. Sbrh~va at Eastside Comprehttuive M«<aJ Scrvices 
of New York, NY, S. M. Stahl of San Diego. CA. and El. Weis!er of Rzleip. NCo 

.1.1.:U, .. 

1.1.2::U 

The objective (If this trW was to com~ me safety and efficacy of rOW' doses of bupropioo summed-release 
mil placeoo m the ~atmmt of pa,rients with major ~n. 

'101.2.1.2 

The following summwes indusion mzrna for the ~~ 
-Age peater thu n ycm old 
-Good physiwbtaltb 
<Meeting DSM·m-R emma for Major Depressi'-c Disordu. \\lith a ~ Major ~i\"C E~ of 
between tour weeks ud 1\\1)' years.~ 
'Score of at lem 10 on the first n iwns (If the 21·itf'm HAMD at oom time ofsam:Wl!md afterooe \\'cd: 
of placebo washout. with a drop of not more tbm 20 p6 tent over the week of placebo wmoot. 

Patients were excluded for the following: 
-Predisposition to scizw'H. either by ~ or Umil~' history. Of by coocwmn mm ~or or seizure­
threshold-lowering m&'dkatiom 
·Pmenc:e of a si~ DSM-m-R Axis n diapom tbIt would SU!!est D~~ 10 
pharmacotherapy for dqlrcWca 
"History of diaposis of ~ Itm'QSa or bWimia 
·Prtseoce of mt'ditai disorder that wmw' ammo "im mu! In-els or with the acante ~ssment @f 
depression 
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Tahle J 
Study 20S: MClin pq 1I1lt! Me;!n Change (i\) from Oueline in 11·ilem IIAMO 

I.IIST OilSI'II VII /ION ('IIIUUlIl InltWI\RI> i\NI\I,Y~I' 

Trealment Week: lin_cline WII I W~ 2 WI. ) Wk .j Wk~ wr.t. WI.; 7 
Wk " 

Tn:Dlmenl Groups N X N " N ,\ N /\ N i\ N 1\ N i\ N fI N fI 

nUl' SIt 100 (Vt.) 112 z:u 1117 ·29 112 ·S /I 112 ·f, R 112 .112 112 .• 9 I III ·'11 112 .10.0 112 .10.' -
nul' SR 200 (I.) 114 23.2 106 .J 0 114 ... ) 114 -#01 114 .72 114 •• 0 114 .<)0 "4 ·9.3 114 .9.(. 

11111' Sit )00 (M) III 2](, lllti .J .2 III ..... 'J III ·6:t III .H, III ·110 III ·R ~ III ·AII III ·9.0 

nul' SR 400 (II) lit 242 1111 .1." III ·42 III ·(d 1.11 ·74 III ·111 III ·11 ) III -II III .l ·9.J 
i 

PI.echo (P) 11.6. 2H If!') ·:U 11(, .... ",, .~ (, I If, .f. II 11(. ., 4 11f> -. /I II" ·n 1111 -.J 
VI. v, " 2·slded "0 ~ o ~C) 0114 012 n III (1 Mt {I t'lM2 Ol'l42 (l O~~ 

".",llIe. 
'-nP (or ,,0 ~ 0111 /I 4(,' o ~ I 111.1 11 ~} n 1'1 /I 111 (l.ll 

M \IS I' 
pairwise 
en",,..,. " 05 O.?tt 0<)1 044 o Jt) nq rM o 4~ 05) 

II vs " 
bon, 

" lUIS 0111. IU4 O~O 047 II (.4 0,. 0.' 010 

OI\SnWI;O CAS .. " AI4A1.YSIS 

TrcDllncm Week: IIp.cllne Wkl Wk 2 W!I", W~.j Wl' W~f> W~ 1 W. II 

'l'n:,""c:nl Ofllll"" N X N A N t\ N " N 1\ PI! .\ N 1\ N l\ N " 
nup SR 100 (VL) III 116 107 .;.29 10) .~.1 102 ·72 a9 ·111 .~ ·99 Itl ·11 1 12 ·IU '" .12 I 

OIIP SR 200 (I.) 114 23.2 1Cl6 -l.O 100 .... 1 9S. -66 <)0 .,. .~ .,9 II R) .104 I" .111 ,. .111 

mlP SR 300 (M) III 2M 1Cl6 -).2 911 ·n III ·14 RO .9. 77 ·10 2 71 ·11 ~ 69 ." 9 66 ·121 

IIIii' Sit 4011 (II) '" 24.2 11111 -I" 9 .. -411 .. .12 IIJ .'1 II 77 .'1 R 7~ -lOA n ·11 " 10 .122 

1'Ilccbo (I') 11(, 23.4 1119 ·:U 107 .... 9 102 ·$,9 I}() ., 'J 81 ·u B 1 ·91 12 ·9 S H -102 

VI.v. r 2.,1t1ed > n.~ n.S9 ,171 OOIl~ 0]4 0)0 II ,. o 01~ 1\1(1 

P.V.hlCl 
I. V. I' Iii, ,,0 ~ I'UlI 0.74 on {I ')0 fl A2 041 (1 I~ (14' 

M vs I' 
Jlllirwile 

;. O~ O.')ft n ~'I 
(1""I'1f-

004? (I 07~ n IA n (I'I~ n047 {1M2 

II VI I' Illln' > n.OS 0.018 0.99 0.064 014 021 on 00).4 non 
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FEB 17 ~ 

Statistical Review and Evaluation 

Sponsor: Burroughs-Wellcome 

Name of Drug: Wellbutrin SR 

Documents Reviewed: Vols 2.29, 2.46, Vol 11 dated 12/23/94 

Medical Officer: Dan Oren, M .. D., HFO-120 

The sponsor has submitted 3 multidose, placebo controlled studies 
(203,205,212) of a sustained release formulation of Wellbutrin. 
Statistically significant results are scattered. over various time 
points for several variables within· each· study. See Dr. Oren' s 
review for study descriptions and a summary of results. No 
consistent or coherent evidence of efficacy emerges from this 
wealth of data . This reviewer perf9rmeda simple meta-analysis 
using these three studies in order to investigate whether strength 
of numbers would reveal a signal in·t.he .data. 

~his meta-analysis used the (change from baseline) RAMO 28 at 8 
weeks for both observed cases and LOCF analyses. The· treatment 
comparison was 300 mg vs PBO since JOOtng was near the high end and 
300 mg was the dose common to Cf.L chree trials. The. 9St confidence 
intervals below are for ":~.c treatment difference be.tween ··changes 
from baseline. All results are in tile direction favorable for the 
drug. 

LOCF OBSERVED CASES 

Spons' p-value .051 .16 
2.Q.l Conf Int (-5.6. 0.14) ( .. 5.85, 1.31) 

Post Hoc power .46 .24 

Spons' p-value .39 .03 

~ Conf Int (-4.5, 1.5) (-7.2. 0.04) 
Post Hoc power .16 .49 

spons· p-value .25 .14 

2.ll Conf Int (-4.1, 1.0) (-5.2, 0.7) 
Post Hoc power .21 .32 
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I-ilase ~·3 Studies; Ph,,:ebo Control":d Tfials 

nUncl Seiling m_gnMlJ, uwels Dupropion N~ 

'(po) 

, Douhic.' Otdpaticill rno am' 117 
POO'rnt 

8S0 in,am 820 
'P80 pm" 

8S0 mjlm 1t6 
'SO"'I pm 

205 fixed POOam II. 
PDOpm 

'0 ms 1m 
,., 

50ml pm 
~ \ 

tOO~iP'''~ " US 
100m', pm 

" 

UO ml 1m 113 
HOmipm 

200 '"I;am ,.4 
200 m; pm 

"·~umllOf or pllilents m"domly 1KN1sni!dln tI"CRi.hcnl,. ine; 1110. ClIclti!lion,,( ~ palicnl!lfrnm flmlOCnl203 8"d21 plllienlS fronl protocnl20' few whom M 
, ',realment phase auC!Sments were condUClect ' 



NDA 20-358 h· n '/ ') Page 4 

lmpression: ~ con~der this to be a negative study that cannot provide support fof' the 
antidepressant efficacy of either the 150 or 300 mglday bupropion SR doses. 

Study 205 

(1 ) Unadjusted Results 

The results in Table :2 were unadjusted for mUltiplecompariscms, and even without such 
adjustment •. these data did not suggest a consistent superiority for bupropion SR. at any 
of the 4 doses, over placebo. 

Theresuits were strongest for-the 100 mglday dose group, in pal'ticutar for HAMD-28 
total score andCGI Severity. but only for the lOCF anatyMs. There were virtually no 
positive findings for the OC analyses for the 100 mgldaydose group. and no conSistently' 
positive findings for either lOCF or OC analyses for any of the other higher dose groups. 

(2) AdjU$ted'Result$ 

Given. the four dose groups m this study, it was necessary to make an adjustment for 
multiple Comparisons. One apProach was to use Dunnett'15test. which yielded a critical 
p-value of 0.012 to." dec,laring any pa~cular finding positive: Using this triterionp-value, 
there were only 3 significant p~c:omparisons. one for each . of the higher three dose 
groups and aU at week 1 in theOCanaiyses. . 

Impression: We oonsider this to be a negative study that cannot provide support for the 
antidepressant efficacy of any of the four dose groups. 

Srudy212 

(1), . Un~djusted Results 
.-.' '~,:>' ;, .:,> " .... --, 

Jhernults. in Table 3 wemunadjusted for multiple comparisons, and ev~ without such' 
-adjustment;· thEtse'd8ladid not suggest aeon.tent' superiorityforbupropion SR;at 
either dOse. oVer pfacebo. ' 

• ',' ;.-", e'. ,~. ,. '". _ "0 ,~. - ',~ ,:.:, - - •• ', , ... ;., '., "" '. 

rTh,,'.resUits were m.mgesUorthe150mglday do_group. in particular for HAMD-21. 
MAOF:..S. ahd eGa lmpn:Mtmenl However. even for those wriabiU~there was little 
suppOrtm'the OC analyses. There was very little support on either the eGI Severity or 
the HAMD item 1. 

The results, were very weak for the 300 mgJday dose group, with· scattE'red positive 
findings .at early time points and essentially no supportflle findings Bater.' 

turnere
Oval
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Enclosure 3 

NDA 20-358 
WELLBOTRIN SR (bupropioD hydrochloride) Tablets 

Table 2 
Summary of Significance Levels t for Pairwise Comparisons 

(Bupropion SR vs Placebo) in 

Key 
Outcome 

Variables 

HAMD-17 
LOCF 

OC 

HA."'1D - 2 8 
LOCF 

OC 

. HAMD Item 1 
LOer 

·· .. ac· 

CGI-S 
LOCF 

OC 

CGI-I 
LOCF 

OC 

.. '",' p 
t ,.. P 
- ,.. p 
~. ,.. p 

S- 0.05 
S- 0;1.'0' 
> 0.1.0 
S- 0.012 

100 mg 

Week2 

12345618 

---ttt·· 
···~·.;. .... t·,·-'C:t· 

--t.t·*·· 
--t--ttt 

Study 2 ... 0_5 .... ------------------_.......a 
Bupropion .SR Dose Grout:s 

200 mg 300mq 400 mq 

Week Week Week 

12345618 12345618 12345618 

-------- ... ""'-"-"'-.-.-- *------.-
... .. - ~.: ...... ;-... -".q.'-;: · ..... >·t.;;e*e *-t .......... *. .. 

------t.- --*t,-"'*. --tt--"· 

...... ·_-t .. t·· ·· ... t .... ·_ .. _- ._ .............. - ':' __ ·t- ---
. - - - - - - - - - - - - - - - ..... .. ;,.. .. ;;;; t·· ';;;';;;';;;'.. . ... .... -;.·t "'e· .. *· 

--"tt··· -- .. -----. i··t._":,,;~- .... -
-_··ttt- -------- tt*~tt--

t--tt**t t~-~----
t - - - - t;j· t';;.ee*it 

--t-tt·· 
- -t,_.;..t,*t, --tt,- .. ~-

',~ ... - .. 
i:;" • 

(criterion p-value . for· &.tnn~t~'~ Test) 

2 End of weeks 1-8 

] 1 H ~r 

-



of em ales Voile were pregnant. brust~f~dmg. or awilliDg to employ &ppClplWe c~hCcpOwmethods dmmg 
me study 
-Historywimin ooe year of akohoi or mbswJce abuse 
-Receipt of fluoxerine or u mvestiprioul drug witbill (OW' weeks of !be OUIment phase, fttcipt of DMAOI 
drug Of promptyliDe within two weeks of Ibe tmmlmt phase. or receipt of DY 0Ibcf ~YedmJwitbiD 
(aile weckor the treatmentplwe. 
• History or treatment with bupmpiOlJ 
• wcapable of 5pODWltoUS cocvmatioo or activity 
-Active wicidaiity. 

1.1.1.2.3 

following one week ofsinlJle-bimd bJ.d. placebo washout, this triaiwuDcishtwtek.paraUel, doubJeh.lind 
study; patients were randomly wipeS to receive plKeboor oot.offour dose inels of~ ~¢d.-. 
release. Patients were ;andom~d in· blocks of five. wim ~l ~u of.RCCiviDI u)' of me. five.~eou, 
MedicatioD (OIUUied of idmtieaJl~I~. coaWnioaeidlCr pllcel»..50 misor ISO ml'bupropi~ 
sustained-release. Each patimt reeeived caeb \\uk a WUIG with teD blister ants cooWnmg six taWds..1kY 
were instnicled to take three tablets ea.ch mot"Iliq ami three adJ ~3IDd1Omum me· .bIistu. tmls"itb aU 
Wlwed tablets. On this schedule. patims eit1m' received placebo b.i.~ SOma ~. ~leisebJ;d., 
Hie wg bupropion sustamed-release b.Ld., )SO mg bupropi~ ~kase b.i.d., or 200 ma.·~ 
sustained-release bj.d.. Patienu mtbetan", two poIlpS \\-ercti~ .their_dy doses by~ fom:tJ:z~ 
eigbth days, respectively. Patients. experi~d intolerable ~ effects from !heir assipeddosewCrUG 
be discontinued from the trial. Except for chlenl bydnte that was permitted u a ~meDtm &beftnttv.·o 
Voeeksof the study. c:oocomiwu mediations intended for psytboadive pwposes were DOt pmnis5ibtfo drig me 
study, Compliance was assessed by \\ukly review of me blister cards. 

1.2.1.2A 

The!1-item HAMti,2S-itemHAMD.&be cmos. andihe CGJ.Ic:cmstiMe.~lhe effieac;v~~~were 
'peitormed at eadi weekly visit," A smCnmiVisit Oc:rumd attbe~ of~~'AbaKl~(I)ayoi 
visit occurred one week later at ,,"Ilkb timeparricipating parimtswac nndomly wipd to nu1ve t.reabDe0t. 
The remaining visits occurred at ODe \\~ek inlen-als over me following eipt\\uks. . 

1.:1.1.2.5 

Safety assessments included ph~"SieaJ eumUwicm. dual laboratOl}'~e~m~at the~tioD 
of theindi\'i.dual investigators, and an m-me ~e pt'beby investigatorS. . 

i.2.1.2.6 

The spooser designated !he foll(J¥.iD! G priori efficacy parametm: INlem HAMD Kcn.2s..itemHAMD Kore, 
HAMD depressed mood "em #1. cmos miDg. and OOI·} miDg •. Tbe DaI~'XS \\'en.pedormed usioI· ~'ed 
scores a.,d last obsen"arion carried forv.-am seems.. Parammic: analysis ed OOD-puammc ~ .. analysis 
was specified for the data. 

1.2.203 

1.l.1..1.1 

A total of 602 patients coostituted &be baselme sample aDd !be intmt-to-m-at sampae (tbosepatienlS ~iviD! at 
least one dose of meir assigned mediation ad bavmg at Inst ~ efficacy usessmem mer baseline) coosriMed .. 
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536 patients.· Tbe iDtat-to-trat sample' CODSisted ef 109 piIiems assiped ro placebo. 10'1 paIicDts assiped to 
JOO mJ'dbupropiOil 5US'IaiDed-release,l06 paticau assiped to 20Gmlld bupropioD. sustaiDed-release.l06 
patienlS assiped to 300 mi'd bupropioa susWDed-release, ud 101 patieDts ISSipedto 400 ,mgld bupropiOil 
sus.taiDed-release. SiXty-aiDe per.cent of plKebo pabeDu. 11 per cent or 100 mild ~tIaled. 10 per cent of 
lOG mgld dna,·tre_do.62 per ccnl of 300 mJ'd .. -treated. .. 65 permd of 400 mild dmJ-tre. paticDu 
coinPtctechhe $IQdy.~ 361 patieQts(61%f)(~~~tml"') c.o.qapl,.h_ Ddy. Appendix 
1.2.2.} stioWsihC~'~ODntabtWeekfor ndltiaaDeat....· '.' ... , , ,.' , ., 

The hipS! proponioll of diopouu occurred in Ibe 300 aud 400 mild bupI""" .. iDcd-re1ease JfOUP and the 
lowest m theji1Kebo and JOO mgld .. JI'OUPS. AD iI~c:ateaorY of~CClGSCDt withdr.a\\u" \\'as the 
moSICcmuDOil cause for eady'tcrmiDatiou. Because some of the parieDts maylaveexpenenced advme eveots 
beforcWithcfrpug CODSeDt topatticipatt,the KDW role of adveise experimees IcadiDa to preawure stUdy 
disccmtiDu.iticmmay be iarccitbu Slated by the spoMOr~ Table 1.2.2~3.i Dmrasomforpremamre 
diScOOtiDuadoa by lie_eDt poup. . 

' .. ' 

. ........ 
"""',=:"7":::,<". 

De .... " 
" '-., A.me .. , 
~, ..•.. , 

loomB-'d 200 m,'d loollllld400'.i/d 
. 'N-1I9 ' 'W-120 N-J20 ")ii;;,;n, 

% of'" # 

10.0% '13 10.1% ,20 

a 6.7% 4 '.' 
. ~'"" 

5 

", 

2 9 7J% lOA,' 12 10.1% "I 
." 

.," : 

6 S.O"-': "', 6 S.o% 9 

• ,O.r.;,' :; 

31 SI 
.... ' ' , 

,4J i..:. 36.1%, 19 

12.1,. 

A~ij.l;.u~die ~~ofihe·patiemsCDroUecllhe .. pity.were female •. 
coDliSt~t".,~lri,Qt gCDctU paaems for major dtpmsioa.·lbere were 110 ~dift'creaces bet\\'eeD 
lR_dt~ CIa the. basis of.~ &Gder.or IKe. Sn-nty-eiJhtper~66per ~t" 67 per ceoL 11 per 
cr:nlaDd 69'pu c:em.~,"eJy. ofpaiienls in the 100 1Ilg, 200 Ill!. lOOms. 400 IDS. ad pJa«bo groups 
weR'txpcrienciD! a I'mIImIt episode of depression. The fivr: groups were roughly COIUparabk as to 
char'aCterizari0ll9f thr:. prtKDt episodt as ~it.ated \"5. rewdr:d \"S •. uoc:omplic:ated; or typical \'5. a~'Pical 
~ssi~. . 

1.1.l.3.l 

. Appddix 1.2.2;3 ~ ~ baRliDeacl follO\\"-11p IIltaSUm of iUDess severity •. Panisc ComrastS of baseliDe ' 
S}1Dpt01l!: sc:om ~.~ r:ffic:acy measures across ~atlDCDt 8fOUPS based OIl mcaias aud staDdard. ck\iaticm 

19 



supplied by the spcmsor wueperi'ormed MiDI t-tesU (cf: St.mtoa A. Olmu. Primtu of BiOSWli.mcs. 1m. p. 11). 
No c()I'fectioos ."-ere performed rOt multiple comparisons tmiDg. The.Jy mt~ $i~ diWUC'CC'cs 
between drug FOlIpS and placebo groups it baseline were: the mUD 21-item HAMD ~ was t6 points l"auT 
W the 400 In glet If01JP than in me plwbo (t'OUp (p<OJ)S); me melD &rem #1 of the HAMD score was 0.2 points 
lower in m€ 200 ml'd group thaD in me plaeebo JrCNp (p<.O.OO5); me mea CGiS SCOR was 0.2 pomts b.iJher in 
the .looml'd .·.aDd .. 400 mlrei pwps. dam'. m the piKcbo group (p<O.02. p<O.05. ~inly). ~. diff~~es 
~. to banliujedwQhipi~e. . . . 

'1.l.1.3.4 

The sponsor calc:l.llattd melD daily ~es of mediation wtaite as of the eighth day of the ~. (by ,,'bie!) time 
patients had DeeD tinted up to·the full dosage: lew:!} through day-of disc:ocriDuarioo. The mean daily ~ of 
Wpropi@c iIlst.amed-reieasemges1c:d by lbe 100 mg'd IfOUP was 9S mr. The melD daily dose of i>upropiOD 
~Wed-reltetit ~ed by me 200 mg.'d gtoop WIo'ti 191 mg. The .mea dalJydose of bupropim!! smtaiDed­
reinseiDlwed b, tbf 300 mJ'd poop wu 213 mg. The mea daily dose ofbupropion~mc:d-rekHC 
m~~b)'.lbe ·400' m,'d JrCNp was 115' ml: 

COOCmfltum medic.too "8$ administered to 17% of IOOmgld pa~ie:Dts, 83% of 200 mgld parim&s, 16% of 300 
mt'ci.patlenu.ll'·.of 400 mgld patiaus. ad 16~. of placebopatimts. The most commonly administmd 
wediuticns "f~aOll-Dm:orit ualJnKs. mm:elbne'Ous coidprepamions Manrihimmmes.femaie bormcmes or 
bitth eOlurolpiih.uribioticor wiml .qenU;. aM Vlt3mW or €fieW)' supplements, 

As lImc:dpi~\·iously. the spoosot'foc::usedcm thefoUowinglS key gfficac:ywriable:s: the: n-itemHAMD.lhe.1S­
it~HAMD; item'lofmew.MD.~CGI.S. md ~ CGM. Appendix 122.3 pmelitsthe datafortbesekey 

"efficK~' QriabI6 "ithboth*~"td&x(OC) Imf·tbe list obS~ cmi~ii fOrw4ifd(1.OCfj·.I~'S6. . 
.,:r,,'Q,omilaSBfits.wU\e.·used.m compare dtugcs·m each of these variables m me' drug·' vs.'pIKd!o--tRued 
~us. at ex!! ,,·ttk of the stUdy. In additim. dii squa.re. '"mpQDder ma;~" were comiuctedto test for 
differences in me Pf'OPC)rhoQs of~. in the trntmeDllfOups. For Ihe HAMD ual:)"Sc:S. Ii puieDt w~ 
total $Core was reduced by 50 per am or men ktween ba.sc:line ua d.isconMwsricm was considered a respcmder. 
For the em·t ualysi$, a parimt who ""as rated as .very much improved" or "much impnwed" autiscootmuarioD 
was considered a ~. The: fOUCMiIlg' is a brief summary of the findings. 

Table 7.2.2.3.6 .dispia~;s·a ,summary ·oflbe·mbsriaJ comparisons bet'Weeo placebo lImd boU! dru~ mmneDt 
~oups for the: ootcome: ,,'arlables. The reader shooJd note: that these are nOt independent Kales. 
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Table 1.2.2.3.6 . 
Summary of EmeKY Variables in Study2fjS 

(?? "" pS 0.10, ? '" pS 0.05, P values \\"eR not ~ for multiple hme-peMU Or multiple dose·sizes 
tompariwDs testiq) 

Dail)' 

Dose 
(1)>8) oc 

100 

200 

300 

400 'I ? 

100 

200 

300 

400 

100 '!'! ?'! '!" '!'! 

::; 200 

300 '? ? ? "! 

'M 

.... 
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Week ~ 11·11A\ID lB-HAMD KA.\ID41 eG·s . (GI·I 
Dose wal LOCfI I I I OC (ml) OC OC lOCF DC lOCF DC lOCi' 

ROO ? 1"" ~ 'n "? "!? " ? 

"! :roo .,., ., 
"Y 

300 ~ ? "Y ., 

400 ~ ? 'I 

100 '!' "I "1'1 'I ~ 
.,., 

Ii 200 
"'" 

300 ..... ., 

400 .. ? ?'! 

The LOCf' aul)"sessbowed p \-alues of less lhm,.O.OS fa\wg drug owr placebo at ,seVe%:! ;md eight weeks for 
100 mgld. at no rime for 200 mg.'d or 300 mg/do and alOlle ,,-edt for 400 mgld The OC aulysis showed p 
\'aluesofiesstbaa f).OS favoriogdrug o~r P~~eboJat~oriEne(orfOO mg/a or 200 ml'd -three and seven 
weeks for 300 gng,!c(.aod at one. Seven. and eight weeblor 400mgld Had the sponsorcomcted their analysis 
for muhiple~compa.ri.soos, no significant differences would haw been demoostnted IU an)' time plmt. f'ifty-sevf:tl 
of 112 (S 1%)IOOmg.:d patients, 45 of Il4 (39'%) 200 m!'dpatients. 43 of n n» (390/0) 300 .ml'd patients, 47 of 
II B (42%) 400ml-'d patients, and 38 of! 16 (33%) plac:ebopariex!ts were comidered tre3tmC':ntrnpollders at 
rime· of discontinuation. Pearson chi-squut' MlIIlysis comparing me proportion of respolldm ac:ross the treatment 
groups mowed a tteD4 uowards (X;"822, df.m4, rO.O$.$). DutllosipifiaDt dlffemlCes mrespoo.se rates between 
the individuaisroups, 

The lOCf analysessbowedp \-alues of lesSlhm 0.05 fa\'ormg drug over placebo at five diroup eight weebi 
for' 100 ms,'d. ami at no times for 200. 300, or 400 mg,'d.The.OC analysis showed p walues oficss than 0.05 
f~\"orin! drug over placebo at no rimes for 100 or loom~ 'd. at three and six through eigl:1I weeb for 300 mg!d 
and at se\'enand eigbl weeks for 400 mg!d. Had thUPOIOOr corrected their anaJy~is for mulripie<ompmisollS, 
nO significant differences would mvebeen demolWllUtdat aoyrime plmt. fifty-six qJfI12(sre.) 100 mg,'d 
paHenus. 4'ro( tl4(41!.poo wg,idpariellts, 44(1( I ft (-40t!'.) 3:00mg,ld pariew. 41 of 1 H(42%) 400 mg'd 
p£tienas, and 39 of I J6 (34%) placebo p£rie%:!t$wm! comilkredtreatment mpoodm It rime of discolltinuatioll, 
Pemon chi-squwe analysis tomparmi !he ~ of ~ lila'OSS the trealimetlt ~ sho\\,-ed DO 
sipificantdift'mncesm mponse laS ~lwem the poups (X~.49. df-.4. paOJ 65). 

1.1.2.3.6.3 

The- lOCf aoaJyses showed a p \-alues of less than 0.05 favoring drug over placebo at six weeks for 100 mg/a 
and at 110 otbertimes or dosages. The OC analysis showed a p values of less lhm 0.05 fa,;onng drug over 
placebo at no rimes or dosages. Had the spoosor corm:ted their :maIysis for muhiple<OO1~ no significant 
differences would u\'e been demomtmed at any rime point.; 



. , 
i 

1.l.U.6.4 CGJ-S 

The lOCf analyus showed p .. arues of ~).os or less favoring elm, ovu placebo at d!.ree and si.;; through tight 
weeks for 100 mgld and at 00 other timei or dosages. The OC Ma~S mowed p wtun of less m.m 0.05 
favoring drug over placebo at We:e weeks for JOO aDd Joo mg'd. at seveu Wftlts for 300 mg/d ad .too omer 
times or oosagei. Had the· sponsor correded their maJ)'sis for mWtipe~ .Hsipifie~t diffmm:cs. 
would have been deinoomted at uyrne point. 

1.1.203.6.5 C(;I·I 

The lOCf analyses Wowed p values leu than 0.05 favoring dNg OWf plac:ebo Ilt sevm and ei,ght weeks (or 100 
mg/d and at six and seven weeks for 200 mgld and at 110 times for biper dosqes. The OC aJWysis mowed p 
values of less than 0,05 fa\'Oring dNg over placebo at no !ime for 100 ml!d. at seven ""eeb for 200 mi'd, at 
three, six, and seven weeks for 300 mg'<l Md It seven weeks for 400 ml!d Had the ~ cmr«ted their 
analysis for multiple-compuisoos. 00 significant diffm:nces wootduVebem &m~al amy timepoirst. 
Sixty of 112 (54%) 100 mg/d patimu. 57 of 114 (SO*/e) 200 mgfd ~ 49 of' 110 (45%) 300mJld padmu. 
49 of III (44~.) 400 mt/d panents. and 48 of 116 {416]{,} placebo ~t.S were couidaed !JUmJent respOnders 
at time of discooMwatioo, Pearson cru-~ malysis compa.ricg the ~OD of Rspoodus across the 
treannent groups showed DO sipificantdiffermcn in respo~ mes beM·een the IfOUPS (X~.44. df=4, p=C.3S). 

i.l.lA CoOtiUSiODS 

The panmtmc anal:oses UlOW Inconsistent resuits ACf1)U outcome maswn, no dearevidmc:e of M expected 
dose-response' relationship, nor a COM~Y betwem LOCf and OC mW)'StS. Had th~ been statistical 
correction for multiple-time-point or mulripJe-dose testmg. then the dau m favOf of eff"JUcy of My .dose of 
bupropion sustained-release tested would be even weuer. The Doo-palJmemc Qlaiyses are oot consistent across 
oulcome meMi.lre~. do not pro\ide .dear t\idmce of a dose·~ rdaticmsbip. Md do Dot provide statistically 
significMt evidence of the eff'eaof bupmpiOD ~ed-rele~. On baltmce. ahhwp 00 specific standard of 
efficacy wiSSe!iubtished in the design ohms smdy, eM datafiOm proIocor20S fail to mowcwn'iDcmj eVidence 
of the efficacy of any of the doses orbupropicm~e~rettmmat wftU6ted' . . . . ... ' 

i.::tJ 
~p 

Protocol 208 WM 4"opdi"&i;in-ceottr trW of bupropioo stlstairsed-reiase in 3100 patienu with the diagnosis of 
depression. for eig.h~' patienu wm !JUred with !be highest dose tolmble up to 300 mgfday. Beyond that 

. rime point-patients who chose to mnain in the study were permitted to mum at any clinically appro~ dose . 

. Clinical response was assessed ~. the COl·$, Md theCGI-I.·bocb of ",bich dem~ted ~lysipificMt 
impro .. -ement o'er basel we. Bewg that this was an UDCODtroUechruciy. tbese "sulu ca.rmm adequately 
demonstrate the efficac:y of bupropico sumaiKd-release. 

1.J 

7.J.E 

1.3.2 

The relative effec~ of bupropicm ~rdH.St' as compared "ith placebo ,,'U slip:. m both rrorocols 203 
Md 205 the m~ dem:ase tmm baselirse in 11-_ RUm ""IS 10 for ~ ~Rkueud I for 
placebo at endpoint. "!'be baseliDe score of~' 203 "u :u ad m study lOS the btlseliDe ""U 2~ . 



Trea!ment Group 

nupmpion SU~lllincd-R.cleasc 100 mgtd 

Dupropion Suslained-Release 200 mgld 

Dupropion Sustllned·Relea!!c 300 mavd 

pion Sustalned·Release 400 mild 

TRlllc I 
Stud), 205 

Dcmo~nirhic rmriic: Ilrrrilullry Simi), Sl\ln~le (N""51S)* 

MOlle While N 
N (e/",) N ("I.) N (%) 

39 41 (42%) 66 (.581111.) 100 (111%) 14 (12%) 

41 20·12 38 (32%) 10 (68%) 106 (9Q8Ie) 12 (10%) 

38 (33% 1%) 106 (92%) 9 (1%) 

3 ~O(43%) 65 (S,.,,) 91 (I!i%) 11 (15%) 

4' (31%) 10 (62%) OS (114%) II (16%) 

19.~ 4S.4-l)l.3 

19." 41.~iSS.1 

19.0 49.9-161.1 

n.1 44.0·1$0.1 

ao,' 41.~16$.S 

eThe sponsor excluded 21 of Ille 602 paUl.'ll'lts randomly assi&ned to a trellmli:nt condition I' baseline from thi!! table because no treatment ~Ise asseumenls were 
available. 

Table :2 
Study 20S· 

Palient Ct'lml'lction Rates 

Treatment Nllmner Cl'lmpidcn II Week In (%)1 
IJI'ooPl ~lWIoml7cd ., a 

nu,. ~'t 100 119 '6 (11%) 

1::0 

M«6l%) 

77(71%) "'{IIS%) 

A7 (111'1%) III (7.S%) '1~ (M%) 
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Statistical Review and Evaluation 

Sponsor: Burroughs-Wellcome 

Name of Drug: Wellbutrin SR 

Documents Reviewed: Vols 2.29, 2.46, Vol 11 dated 12/23/94 

Medical Officer: Dan Oren, H,.D .• HFD-120 

The sponsor has submitted 3 multidose. placebo controlled studies 
(203.205,212) of a sustained release formulation of wellbutrin. 
Statistically significant results are scattered Olver various time 
points for several variables within each study. See Dr. Oren's 
review for study descriptions and a summary of results. No 
consistent or coherent evidence of efficaCy emerges from this 
wealth of data. This reviewer perf0tmeda simple meta-analysis 
using these three studies in order tp investigate whether strength 
of numbers would reveal a signal intbe data. 

This meta-analysis used the (change from baselir..c) HAM!) 28 at 8 
weeks for both observed cases and LOCF analyses. Thetr,eatment 
comparison was 300 mg 'IS PBa since JOomg, was near the high end and 
300 was the dose common to ?l .. cbree trials. The 95% confidence 
intervals below are for ":!" • .::: t.reatment difference between" changes 
from baseline. All result.s are in the direction favorable for the 
drug. 

LOCF OBSERVED CASES 

Spons' p-value .051 .16 
2Q.l Conf lnt {-S.6. 0.14) (-5.85. 1.31) 

post. Hoc:: power .46 .24 

Spons' p-value .39 .03 

2Jl5. Coni lnt (-4.5. 1. (-7 .2; 0.(4) 
Post. Hoc power .16 .49 

spons' p-value .2S .14 

ll2.. Conf lnt (-4.1, 1. 0) (-5.2, 0.7) 

Post Hoc power .21 .32 

turnere
Highlight

turnere
Oval
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Statistical Review and Evaluation 

NDA#: 20-358/3-S 

Sponsor: Burroughs-Wellcome 

Name of Drug: Wellbutrin SR 

Documents Reviewed: Vols 2.29, :2.46, Vol 11 dated 12/'23/94 

Medical Officer: Dan Oren, H .. D .• HFD-l'20 

The sponsor has submitted 3 multidose. 1 placebo controlled studies 
(203 I 205, 212} of a sustained release formulation Wellbutrin. 
Statistically significant results are scattered over various time 
points for several variables within each study . See Dr, Oren's 
review for study descriptions and a summary of results. No 
consistent or coherent evidence .. C)fef:eicacy emerges from this 
wealth of data. This reviewer performed a simple meta-analysis 
using these three studies in order to investigate whether strength 
of numbers would reveal a signal in the data. 

'This meta-analysis used the (change from baseline) HAMD 28 at 8 
weeks for both observed cases and LOCF analyses. The treatment 
comparison was 300 mg vs PED since JOOmg was near the high end and 
300 mg was the dose common to ~.1~ c:hr~e trials. The. 95% confidence 
intervals below are for ,,::.e treat.ment. difference between· changes 
from ine. All results are in t.hedirect.ion favorable for the 
drug. 

LOCF OBSERVED CASES 

Spons' p-value .051 .16 
2.Q.l Conf Int (-5.6. 0.14) (-5.85. 1. 31) 

Post Hoc power .46 .24 

Spons' p-value .39 .03 

2Q..S. Conf lnt (-4.5, lo5) (-7.2. 0.04) 
Post Hoc power .16 .49 

Spons' p-value .25 .14 
Conf Iut (-4.1. 1.0) (-5.2, 0.7) 
Post Hoc power .21 .32 

turnere
Oval
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Me.1II O(~ ,u,,1 Me:ln Chlln~e (AlrrulII n,,~lint.: It1 2 t ·itc:m HAMI, 

Wk. 

N 1\ N N N N N N 

146 .4,) •• 6 ·61 •• 6 146 ·97 146 146 146 ,·12.1 ·12,1 

RUP SR 3M etl) 14 .. 24.4 144 ·l.' 1 •• • •. 1 14. .44 .9,' ••• .Inn '... .uu 14 • .11.1 

14~ 2l," 14!' .... 1411 , .. 1411 14. .9,11 , .. WI .CJ,II 

>0.2 0.01 1120 .... 5 n,l~ (UO 0,01 Iun 

II", .. ; OIIll4 0.'4 fHl 0.91 n,N n.~ (1.1" 

Wkl Wk. Wk!l Wkft Wk~ 

N N N N N 

RUP 5R I Sf) (I.) 144 24,2 .1.6 m ·101 122 III ·1l,R 117 ·1~.6 lUI ·13.1 

nH" lIIM leI! (II) 144 2 ..... ..... 121 ·111( • iii ·11.11 104 ·S:U 101 .I~ .• 

1411 • ~.4 i 14f1 .6,1l 124 111 1i4 ·11.2 107 ·11.1 

I.YII , .011 ; fUll 11,'" n.'71 0.'. n.m O.IIf. 

"",p > 0.1 -.0.52 i fUlIlfi iU? flM n,U n.IO 

nUp"",!on 5R Cllnlc.1 Review A.ilk"d"ln (IIF ",.,I''l:nl 212 IK 
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Impression: ~ conJder this to be a negative study that cannot provide support for the 
antidepressant efficacy of either the 150 or 300 mglday bupropion SR doses. 

Study 205 

(1) Unadjusted Results 

nie' results in Table 2 Were unadjUsted for mUltiple comparisons. and even Without such 
adjU$tment •. the$e data did not suggest a consistent superiority for bupropion SR. at any 
o.f the 4 doses. over placebo . 

. . 1'he.re.lUlts were;strongest for.#le100mglday dose groUP. inpart.icular for HAMD-28 
to~l_sc,oreand CG'Se~. bUt oniy fOr the LOCF ~n8lyses. There were virtually no 
_~sitivttftndings for the OC analyses for the 100 mglday dOse group, and no consistently­
·Pc)$~.fincfu1gsfor either LOCForOC analyses for any ofthe·Other higher dose groups. 

Given. ~ four dose groupS in this study. it was necessary to .make . an adjustment for 
multiple CoMpariSons. one apprOaeh was to use Dunnetrstest. wtiid1 yielded a aitic::al 

. p-wllie of O.012fQ( declaring. any particUlar finding pOsitiV.~·OSing tt:Hs criterion' p"value. 
'. Ul.",-~o.nIy 3 ~nificant~comPBrisons. one for each Of the l1igherthree dose 

.. : 9toups::ancs-aII:atWeek7irrthe-OC:analySes .. ' .'. ".~ . ...• . ... ,-. - . . ." • .:-

.. :. , .. :., ~' .•. ,- -- .•... , ..... ~,.~~ .. '.' . .:.,. 
, . "",-, ,.,.,., .. -~.~, ~"-.'.'" ,.~ .. ".,., .• ,- .~-..,. .. ,.- .. _.' ."-~', •. ", .". e·.·.·.·'.' ' ...•. " •• 

I~D:·:WttOOnsiderthis to be a negative study that cannot Provide support for the 
. . . . .' . .' ··:·effleacyof any of the four doSe groups. . . . 

~IdSttKi Results 
."; .... ~:." .,-: .. ~~: ... 

---"'-.,...-.,. ~ '.r8suita ir1 Table 3 were .unadjUsted for multiple cOmpariSonS. and even·without SUCh 

f'~'.!!r::=:"~=~T~:· 
\MADhS:"8hd CGi 1Ji1proVemenl HoWever, even fOr thosev8riabtes.thent was little 
Support in the OC an8lys8s. There was very little support on either the CGt Severity or 

.' the HAMO Ite!"1. . . . 

The ntsultswere very weak for the 300 mglday dose group, with scabRtd poSitive 
findings at early time points and essentially no supportive findings later.· .' 

turnere
Oval

turnere
Oval
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(2) Adjusted Resuhs ~ I ~ ') . 
Given the two dose roups in this study, it was necessary to make an adjustment for 
multiple comparisons. One approach was to use Ounnetfs test, whtch yielded a critical 
p-vaJue of 0.025 for dedaring any particular finding positive. Using this criterion p-value, 
the positive findings on the HAMD-21 and MAORS scores for the 150 mgdose group 
generally prevailed, but again" only for LOCF analyses. . 

.mpre§Sion: We consider this to be a negative study that cannot provide support ,for, the 
antidepressant efficacy of either the 150 or 300mglday bupropion SR doses. 

Overa", Conclusion! Regarding Efficacy pata for BUDropion SR 

In sul'nn\ary. none of the~ :3 studies provided evidence for the antidepressant efficacy of 
bup,opion SR In the ',dose range being studied. The sample sizes for both studies should have 
"~,~;tI~~l~1;,_"~,:9U".tb!,,b~of.~Q.,total,.s~. a~l)as~~.,tt:te ~,p<)~$}tl~d, 
depreSSive symptoms of sUffiCient severity to expect they might be responsive to drug treatment. 
While even apparently lidequately designed studies of antidepressants often fail.' ,there was, 
unfortunately. no active control ann to test the sensitivity of any of these trials. for detecting. a 
drug effed. The failure of the 300 and 400 mg doses to show clear effectiveness, despite their 
bid, equivalency to IR doses of 300 or 400 mg suggests that it may be the study 'assay iensitMty 

" :that~. __ ,,~~.::U~Iy~.~r~~af.iOn is. thestu~:qo,:41()t:,~V­
.. ,iowerdQa .mngefoc .bupropion.. .. 

.. .' .. '.. . -
, •• p ••• ~.' ' ..... ,." •• , •• ",".,-","', ...... , •• "'-.·,·,· •• ·"-......... .,..·.·,.~·,-·~·o.,.",·..,.· ~ ... " .. ,,,,, .··r.·~'· . .,. . ., ... -- , ...... '""., ,., . ..,. . ::;.;:. ... :,:." ... ~). 
We note your conduct ofa NONMEM analyses for studies 203, 205. and 212 combirled,'wt1ich 
Y()U cite as 'providinsJ, supPlementary evidence for the effectiveness of ~SftAsan 
altematWe to your8xpforatOry analysis. Dr. Hoberman from the DivisiOn of Biometrics perfOrmed 
a simple meta-analyais usmg all three studies to investigate whether QI' not insufficient power 
might in, part be an eXplanation for the weak resullsfor the ~ividual,triaJs. His.anaIyais focused 
on the HAMD-28tota1lcor8.CGI-8eVerity. and ~pressedMood Item at week, 8 for the 
3QO,mg:vsp8c:..bCH:iam,_iio.i·'·Given the ~'incrused sarnpiesiZe.it·lSpemaps;not· 
su~#l.~'~ ~fortwo of the tb"~riables.i,e!.~2" totaf$CC)t8' 
,and .. CGl-Severity ... both faI;':LOCFandOC .analyses, butJmpartantl~ulDt for..HAM~ 
'Mood~: , . ,. " 

.:: .... ::' .. '. 

".This analysis. sh9,wing'~of anap~'dailydose level, prOvidesso~.rt far 
the vieW thatthes8Studie ..... underpowered to detect the respOnse to this fonnuIationJnthis 
'dOse range and for this po;Uation being itudied. While such an analysis has someexplanatary 
value. it'cannot support the effectiveness af the lower doses: (1) \\'hatever the outcome of the 
meta-analysis or, ttMt' NOt8I:EManalysis. neither was in the original analytical plan, far ,'this 
program. and thus. neither Can be considered definitive in assessing the success or. failure of 
the program. (2) Thesarnple sizes involved in lie meta-anaIysis. i.e •• almost 400 for the 300 
mg dose group and almost 500 for placebo, raise a COncern about the possibility Of having, a 
sample size large enGugh, !c)'be abIfJ to achieve statistical significance for a treatment etrect that 
is of marginal c:linicalsignificance. The point estimates of the effed size" (Tables 4-6) seen in 
these studies are V8IY small.Althoughsimiar estimates have been seen in some studies of 
active drugs, active dnJgs' Usually have larger estimated effects in some studies~ , 
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Table 3 
Summary of significance'Levels1 (2-sided) for Pairwise 

Comparisons (BupropionSR V,s Placebo) in StudY 21;2 

Key 
Outcome 
Variables 

. HAMl):-21 
LOCf 

OC 

flW)Rs .. , . 
·'·"·'i.dCPO· 

oc 
RAMO. Item 1 

LOCF 
OC 

, " " ... : ." ',:~ 

... cqI. 's.~v~.i:i,t.Y. , 
.. ·LOCF····. . . ~...-.,~~~ ....... , ~··~·'>-"'·"·OC..,.·· .... ~· .. :·· ," +.," 

1 

,. 

CGt Imprqvement 
LOCF 

OC 

150 mg vs'Pbo 

Week2 

1 2 3 4 56 7 8 

t - - - - ,'~ '!it. 
t - - - - - t t 

t t - - - .''*::&: 
t t - - - - t .... 

- - - - - - t t 

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

'.'.: 

- t 

300 mg vs Pbo 

Week 
1 2 3 4 5 6 7 8 

- .. - '-
- ~ - t - t 

- - - t - t 

- - - .. -

-.t - t -"-'. ':".' - - -'f 

.... - - - t 

(criterion.p-value .for Dunnett's TeliSt) . . 

2 ..';.£nd·;of. weeks 1-8 
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AD5.1.J 

Table ADS.I.) shows me Dumbers of paIicDu iD ~J 212 aecordin, UJ mean daily bupropiou SUStaiDcd-relcase 
dose and duration of admjnisuacioa. The plaraJity of paUcots S1Uc!ied (4B.4'i) were treared with ISO mllday. This 
trial represents 49 padt.-yan of exposun: 10 IJIapropioD SIIS1IiDcd-reicasc. 

Tillie ADS.!,] 
Number aDd Pcrccma,e of AJJ PaIicMs Reccm. lupropioo Sust.aiDed-Rdease AccordiD,lO Mea Daily 

00sc·1IIld Dwalion m Smdy 212·· 

'. Duration (days) 100m, 150m, 200m, 300m •. 4OOm, Total Perec:ntagc: 

1·6 0 0 0 0 0 0 &i 

7·13 I 4 1 6· 0 12 4.1~ 

14-20 3 B 0 6 0 10 3.4~ 

21-21 I 5 3' 6 0 15 5.1'1 

28-).$ I .$ 0 .$ 0 U 3.8'1 

3541 J 4 0 9 0 J4 4.8Ck 

42-48 0 :2 0 1 0 3 LOCk 

49-55 0 20 . 1 20 0 41 14.l'i 
.: . '" 

.. 

56 3 100 10 12 0 .185 63.6'1 

ToLtl 10 !4i IS 125 0 291 iiiiii 
10· ••• _",,- .. 

-..:.r.a. .. ..;t. .• 
Pm:entagc 3.411- 48.4'i S.2'i 43.K " 

~::i&? .. ;. a. JOO ......... 

• ~te. cbily dose Qlepries 1ft baed OD die foIIoailll *-qqa: 100 ail: :s 125 l1li; ISO l1li "' 1:!6-I7S l1li: 200 mr : 176-250 l1li; 300 
q .. 251·3SO IDJ-

··A IOtIII of 3 pllimUfrom SCId)o 112 diclllClllliICIdft IIIIIy .. firlli .. ~_ die iDi1ia11irnDoa period aad.,.VI: uc:1DdN from die *,1: 
~. . 

AD1.!) 

AD7.! O'feniew' 01 Study 11l 

Srudy.212 was.intended to nplcn IIItidcpR:ssaDl dlkacy of two iDtcnded dosiD,Ie\-els ofbupropion sustained­
release. Il was a U.S. placebo-cooaoUed find dose Study . 

. Study liZ 

AD7.1.l.! 

Sit USA siteS paniciplfli iD dais 1riII.1he- priIIdpaI iD\"tSIiplOl'S wac L. A. 0aaaiD,. at lbt ViDe SUttI 
CIiDk. SpriDJfieId. LD. Dauer It 1be l'ahasity ofWasbiapoa. Seattle, WI.... L. F. Faift alme Fabre 
Rese:m:h CIiaks. HOUSUlD. 1X. c. MerideIb of Sa DieJO. CA. E. C. Sdk. Jr. of Cbadestoo. \\",V. aDd R. 
WrisJu of Raleigh. NC. 



The obje4:aivc: of Ibis &rial was Ie ~ abe safei)' lid emc.:y of two doses of bupnIpoD - .... rdcasc 
and plxebo in the IleMlDCDl of pWCDIS wish major dqnssioL 

The foUowiD, summarizes iKlusion criteria for the SIUdy: 
-A,e pearer dwll1 years old 
-MeetiD, DSM·m·R c:rilCria for Major Depressive Disorder. widI. CUI'I'CDl Major.Depa$ive Episode of 
betv."een four weeks ud two years dUl'llioa 
-Score of 11 least 2000 the 21-jtem Hamiltoa Dcprasioa Scale (RAMD) at boIblimeOf CaDy_chller ooc 
week of placebo wUbout.with • drop of DOl more 1ba 20 pCrcatOYCf Ihe week Of pWdIo ...... 
• Score 1l1casl 2 on the DepmsedMood item (11) of dleHAMD Ii. bocb lime of cai:ry _afta'ooc week of 
placebo washout. .' .... ' . . . 

Patients were ucluded for abe foUoMD,: 
oPredisposition to seizure$. either by penooal or fami1y history. or by CODCUII'CIIIIIraiD __ or srizwe· 
threshold-Iowenn, mcdiabcms . 
-~sence of a sipificantDSM-m-R Am n diapcisis tbal.-oaJd su'JCS& IlOIH'eSpoDSi\-ncSs to 
pharmacotherapy for depression .. 
-History of di&posis of anorcx.ia nervosa or bulimia '. 
-Presence of medial disorder that would interfere with dna,- ~"'Cls or with theaccural& ISSCSSIDe'at of 
depression. . . 
-Females who were JIR'IWU,. brusl-feediD,. or ... iitia, to ,employ lppiopIiatc ~\~ mabcids durin. me stud' . . - .... - ... . .', -' . , . 

-History "'iwn one year of alcohol Of subsllDCC abuse 
-Receipt offluoxetioe or • invesliptioaaJ dna, WidUfour .~.Of the 1rCIIIDcDt pbaie.nC:cipI of aD MAOI 
drug or prouipt)"1inc widWI two weeks of the tteabDCDt '~or receipt of My' otberp5)~e dna,' within 
one "-eek of the ~atment pbase. 
-HiSIOl)' of U'C&lmCnl Wirh.bupropion 
elDcapable of spoIltaDeOUS ccaversat:ioo or 1CIi~ 
eAChW; suic:idatiry. . 

FoilO\\ing one wceit of .,.e-bIiDd b.i.d. pIacdIowasbou&,.dDs.IrW~-ciPt ....-. ~ cbtIJk bIiDd 
srudy; paDealS were nmdomJy aped Ie rccche'~ ~ :f)De.;~~~ .1nds~:~S1iStIi .. 
relcOlW. PmeulS,,-ae nac'oIBizcd iD bIocb oem. ."ids f9iII~ Of rcccniaJ...,ofa.e:.dIm bUtmcDlS. 
M~ic:aticm· ('ODsistm of idemicaDY·apJlClliDI1IbIets· ~.ddlerplacebo or SO .. bupIopioD SUSUIirIcd­
reJe3SC. EaCb paden. n:ccn'Cd a blister card COIlIIiDiD,. tea daY i&JPply of medicadOil eadl""fiet. .A:fU ODe 

,,·eel.: for inmasiDI doses. pal:ien1S were iDs1rucred to take iIftt· abJcts in die .... , ud ~ ~b C"WD, 
and 10 reNm Ihc blister card .irb aU UDused tablets. OIl Ibis scbccIIale. pdients cidICr n:cd\'Cd placebo b.i.d.. ISO 
m! bupIopioD S1JStIiDcd.releascqa ad placebo ...... 150 mj'bupIopioD -1iuakdease.1WL 1be 
w\'esti,atOfS were permitted to cIecrase the dose to • min'"NID of oDe··iabIet bJ.d.. at., lime ifdiDicaUy 
~ hdcDlS who upaitKed ~ Id\'inecffa" .......... doscof ltabIft h.i.d.. wm: 10 
be ~ from die Irial &cept far dIIonI bycb1e ...... ,. .. pcnRitted _ .• suppkmcM.iD·lbefirsllWO 
"'eea of tbe stUdy. COIICOaIiIIm pl7dM1K1i\"e mccIic IIiaas .:ae _ pcnnisPNe.· CoInpIiaaCe .its messed' by 
,,"cckJy relic. of the b1istcr card.. . 



. . ~ .' 

Emac::f All f n 'Ob 

The 21·item HAMD. ~ Oiaicai OlobaJ ~ far SevaiCy of m.ai (COJ..S). fM 0iaicaI Global 
Impression far Impro~1 of m.u (COl-I). ad die M~~ ~ b1iB, $QJe (NADRS) 
consUMed lhe dticaq maswa Md Weft pafl:'llJ'lDClllld ad! ~ WiL A ~11lI vWt oceune:d .. the 
onsa of placebo wubout. A I:IudiIIe (Day 0) visit oc:amd OM..t .... II wbiQ bme ~ .. pabnu 
wm rudomly usipcd to naive ~ The ~I risiu OClC'lIne:d1l ODe wed: *"1Ib Oftf me 
followl eiJbt weeo. 

Safety assessments induded assessment of ,,'ita! sips ti ~I _ twe_. ad ~_, at ~mq. 
baseline. ad cfuc:ootiDutioa from ~ pb.ase. An lIidvme ~ probe wu ~~ at e:xb ,,-lsi. 
by investigatoo. 

The ~ desipatechlw followin, 6'l priori effICacy pmmcum: :U~item HAMD Kore', HAMD ~ 
mood (item ,t). MADRS toW KOR. MAORS ~t udne:u ,Dd ~ ~ KORi (~ '1 and '1, 
$e~ly ud ambiMd). COE·S mi~l. ad COI·l l'3.tiIlj.'nc aulyKS ~ performed uslDl ~ Kores 
Md 1asiobser'vataoll cmied forward scores. Parametric ualysis ad 1lOD.~ ~responder~ ualysis was 
s&*,imd f« the data. 

AD1.1.J.3 

A ~ of 456 p~nlS,coostiruted ~ ~ ~ ud Ibe ~~tteal ~ (tOOse ~ r=vmg at 

least cmt dose of their assiped me:diatioa and ba .. iDg at leurc-'efficacy as.seumet'It Wr base_> COIIStimted 
4~ paUe:l'Iu. The intent-to-l:rQt sample c:ouisted of 145 patiectS _pied lO placebo. 145 ~ aped to 
tso mfld bupropion swlained-rekw ad 144 patients auiped lO 300msld bupropioc $Ustji~relQSe. or the 
in!enHIHlut smtple. 69 'per c:eet of placebo pabmu, 16 per ceM of ISO mJld dN,..frealed. _10 per c:ent of 
300 mild dnlg-treated patieaus completed the study. Overall. 3! I 'patieuts (71 ~ of fM ill1em-w.-treat, sample) 
compieitd the srudy. A~ AOl.2..3.3 ~ !he patiellt compicticm roues by .·eek for ead:t hatmeDt group. 

The hiJbest proportion of dropouts ~ in Ibc plKcbo poup ud d21e' ~at m d2Ie 150 mrId druJ pwp. A1I 
m-chmcterized calC!rocy of"~ ~W1'I. Yo'U the mmt ~ cmse (Of arly~. Becuse 
SOO\e of the patient; mayha\"C e:tperieKed ad .. -me evmts befOR witMn-ia, ~, to ~d2Ie 'actual 
mle of ad"'ene experiences ieadinJ to pmDINfe study discoaliDuarion may be -Iff tbu swed by d2Ie Spoosor. 
T~ie AD1.2.3.:U lislS reasoas fOf~ disc:~ by ~t poup. 



TIWe AD7.l.l.l.1 
~ fer ~ Saady ~ from ~12t2 

Dapopiuu S~·JUiase ~ Qwp ------;;.......; 
aso -rid (N=IS1) 3IlO maid (N=ISO) PiKdIo(N=lS4) 

, II ofN , ~ofN 

n 1.4 

., :3 t~ 

2 6 3.94il 

~4 n u.~ 

1 4.K ., 5.8'* 

47 11 

T~ ADS.l.2.1 above pmenu me ~ dwac~ristia of the ~u ~ 'the ~ty wen! 

female. CemSlSl.ent ~im typical,emkf ~ fer liUjor depreuiem. There ~ ISO ~le difkre~ 
between ueaanerlt groups em me buis OIf • er race. Se\'t'Dty.one pu cent. 1 pu cat. ad 69 pu a:Di. 
l'Up«tivdy. of patienu in the .150 lUI, 300 mI. ud p~dIo rroops ~ eX~1 ~ ~tt ~ of 
d~tol'l. '!"he wee ~ wen: rourtdy companblc as 10 C:~OD of the praeM ~ as aptated 
V$. ~~ "IS. 'WICOmpticated~. 

AD1.l.l.J.J 

Appeooix A01.2.3.) presenl.S Ihe ba.selil'le md rollov.-up u.easures of illness severity. PaiNm Cl:mmuu of 
baseline symptom scon:s em the efficacy tneasl.nS KrOSS Inamtent groups based OD. me;ms and .studard 
deviation.s supplied by the sponsor 'Il.-m; pedOl1:Ded using t~W Cd: ~lOfl A. Gbim. ~r of Bios1l1timcs. 
1m. p. al}. Mtr correction for multipk ~ ~g. there w«e 00 ~y si~ diffaa.cc:s 
between ~ps. 

The spoosor cakWucd me_ daily ~ of ~OD ~ from me eiptb ~ of die ~ (0, 'Il>iJic:b time 
~tienu Md· beeD timttc:d up to the fd dcuse k\"d) IbmIp day of ~~ The man daily dose of 
ImpmpiOD slIsWned-n:lease mgeSlr.! by me ISO mild poop was 144 m,. The me_ dam)" dose of bupropicm 
sustained-release infested by the 300 mild poup .-as 216 m,. 

AD1.l.l.3"s 

C~i ~ was l!ld.millliqmd U) 10'11. of ISO mrfd ~, 1S'iV of 300 mild pacnts. ad 61~ of 
piacc:bo ~ts. 'The most c:oa:amordy adinmi~ mc:dic:m:ioDS wen! DO&-~ _psb. misceUaDecus cold 
~OIlS or anlihi.s~ femak ~ Of binb ~ pills. ad ~ Of an~iral ~ts.. 



This analysis focw,es upon me foUowm,t:ommoW)'.u,sed .u, cma.:y variables: the 2 i-item Hf .. \ID. item #1 of 
the HA\ID, the MAnRS. me C!Wc:al GloW Jmprwion for Sc\uity of Ilwss (Cm·s). and me Oinical Global 
impression for improvement of DlDe:ss (CGJ·n. ~ AD'U.l.l prtsenu the data for these ~. efficacy 
variables with bod:! me ·obscned .cuc (DC) addle last~ c:anicd fOl"llVml (L0Cf}_~'SCS. Two-taileG 
(·tests were used to c:ompare. dmtpsm ear;:b. of1bese ~m. diu!" vs.. p~~ ~. al uch . 
weelt.: of the study. ID adcti_ chi square .~ _)'SCI" WI'ft ~ to we for diff~ m .dle 
proporuoos of responders·m dw: ~ pou.ps. For Ihe .HAMD ad MADRSmalyses. a ~ whose ~ 
score was reduced by SO per cat Of more betweea badme ad _cmtiDuaricm was c:ons~ a~. For 
the CQI·Y analysis. a pabelltWiJo wurated as ·very mUch impro\'e4S" or "much improved- at diseooli;.uaboo 
was considered a respcmder. The foUowifl! sectioos 1ft a brief~ary of dw: fwiiaf$· 

TaMe AD1.2.J.:U displays a summary oftbestatistical comparisons between placebo ud bothdnir lIeatment 
groups for the outcome variabks... The reader ~ 1lIOIC. thallbae are !'tot iOOept:OOetlt sc~ 

. '\ 

Tihie 
Swn.mar)·ofEBiaty Variable! iD aulysis 

en :: o.OXpSO.m. ? :: p!> O.OS.+= f~ placebo; 
X :: p S 0.10 faVW'W1 . boo"'U mul. 

p \alues were not c:~ for muitiple _~pomtSl«mwd,le o'lSe·suesc:omparisons u:sting) 

\ .... a:k ihlh ~1·HA.\m 

Dose 
\mfl ~ L () 

,~ "'! ~ 

X X 

:! """ 
X X X 

... '! 
,.. .... '! 

i 
I , 

/. 

I 
t 
I 

6 l~ .. .~ .. ~ 
~oo 

!~O ~ .... .... ? ..., 

! ... ,.. i .... ?'! I ? ?'! ~ 

I ?! ... !! 

6 
\~ 

7 



'The LOCf uWyscs showed P ..sua' of _ .. O.OS faWIriD, diu, over plEcbo • six. scvco. a:KI cipu weeks 
for ISO mild ad faWORd placebo ow:r dru, at two wceb for 300 mJ/cl Tbc OC aalysis showed p YaJucs of 
leu .. 0~05 favOriu, diu, Over'~ II DO __ The cmJy robust,' diffaeDCCS .-ere Sea iD me LOCF .. 
OCaaalyscs II two weeks ..... plaCebo Iavcnd300 sD,Id'dna,. Se¥CDty-six of 146 (52tJ) ISO mJld paUeDis. 
14 of J44 (51") 300 IIIIfcI paticDts. IIIId 59 of 148 (~) plKebo pItiats weft eoasidered ftaIIIDeUl mpoaders 
attimc ofdiscoaliDuatioa. A Panoa cbi-lqure aaaJysis compariD, the proponioD of rapoaders across the 
trealmcDt groups showed a ImId &oWIIda diffen:aCc betweeD me IbRc ~ IJWPS (X'==5.54. df=2, 
p=O.(63). 

BAMD-Iteat .1 
The LOCF aaalyscs showed P viIucs of _ tba 0.05 favoriD, druB overpJacebo • DO time for ISO mf/d or 
3OOmlld.'l'bCOC ualysis, ~p ftIucS of less IbID O.OS favoriD, dru, ova pIxCbo at DO lime for ISO 

. mild iDd at four 'weeks fot300~Jlldtbt spocsor eom..'1ed their IUIysis far multipJe-compuisoas. DO 
'sipifteaDl dilfm:nces would.'" bee.~ .'uy time pomL 

CGloS ' 

ThelOCF ualyses showed P ¥alucs «0.05 cr less lavoriD, dns, over placebo at one week for ISO mgld md at ' 
DO time for 300 mild. The OC .auIysis .... P vaJucs of 0.05 cr Jesslavorm, dna, over platdlo at one week 
(or ISO mJld and, at four wect.sfor~ma/d. AI. two weeks &be DC _}'Sis "'-cd placebo fa\-on.or 300 mgld dna,. Had thesponsorc.rrecied· .... .iJ)'SiS for multip!e-comparisoas. no sip.ificaot diffm:nces,,,·ould bave 
bml denionsrrated at any timesJoiaL. . 

·CGI .. I' 

The LOCf uaiY$e$sbo.'C;dpuIuCsof O.OS crkssJavormg dna, over placebo at 'seve!I and eiibt "ubfor 
ISO mild. At one and two .~~btbe I.oc:F aaalysissbowedplacebo IaYOl'iDs 300 rqld diu,. The OC aoalysis 
sho ... -ed p \'aJues of less thin o.oi~, dru. O\U plar:cbo at DO lime for ISO mild and at four .ub for 300 
mrJd. At oae weeJc the OCaal)~ul",Wcd plxebo favorin, 300 mJld drq. Had die spoasor corm:ted their 
analysis €or mwti.-,.!·time poialcompaiisoDs.ao sipiflC&Dl diffefaces woUld ha\·e beeil demoo.s1med at any 
lime. pOUaL Sevent" ',scven ,~ 146 (53$),150 IIlJId plliau. n of i44 (SQ'j(,) 300 mrJd pabeDlS. and 61 of 141 

'(41110) placebo pallcnts VIeR COP~ IicaaDeDtrespondm II lime ofdiKOD1iDuatioa. APear'SOD du-sqm 
_ysis CompanD, the ~Cl'cSpoDdcrS aCross !be aeIaDeac pwpssboY.'Cd DO sipific:ant diffaeaces 
'" ';r ,'. ' . "", ' " . 

, ~UD theJrOUFS (X =4.21. «=2. p=O.1I8). 

'AD1.l.l.l.6.6 
',:.:' .... : '.'. 

The'LOCF analyses sbowed p __ •• ,~ 1es51b1D, 0.0$ faVCIriD,'dnt 'am' ~bo II six,seven. and riP' v.ub 
for ISO mg/d and at DO time lor 3OOmf/4 TheOC analysis sbov.'tdp 'values Or less dIaD 0.05 fll\-orUag drug 
O,'ff pJarebo at no ~ for ISOmrfd or 300 mrld.SueD1)'.m~ of 146 (SI~)ISO mJldpaticnlS. 76 of 144 
(.53'1-) 300 mJld paticnts, aDd 59 of 148 <_> placebo patients .-ae considered lRatment responders at lime of 
disc:oObnuaDoo. APearsonc:bi~square~"Sis compari,nB !be popcnioA Offespcmders across !be a:reatment 
!fWPS sbov.'t'd. a ereDd toward. cIiIraaK:e bdv.'eCa Ibe tine lr'ea1:me1d'poUps (X~.90. M=2. p=O.OSl). 

A.07.2.3.4 

The par:m1tri: ual)'SCSsbow iacoasistnamuks KlOSS oweomemeasam 8Dd DO dear C\ideDC~ of_expected 
dosc-rupoDSC reWionsbip. Had dJae beera ualislicaJc:orreaioa tor aaulIiple-time-poiDt ormwli,lMtose testing. 

j-,." tbeo tC data d fa\-or or cffic:a:y of dIber dose of bupropioa sustI __ reJcase 1t.Sled, would be e\:ea "uker. 
l 



ulatiol'lShip. and do DOC provide NtistiaUy siJDifiCUI eYidm::e of the effec:t of bupropioG ~·rclease. On 
bal~, although DO specific stlmdaro of efficac:y was estab!isbedl in the des;ip·of.w.s st:IIldy. the _ tom 
prorocol 212 fail to show cOllvmcmg eviaeoc:e of tbe tffiC8CJ of eitber of·the two doses of bupmpiOD st.lSlained­
release that were tested. 

AJ)1.:U 

The relative effect of bupropioc susWl'lcd·~iease as compam:i with placebo was sl.iJbL b. prct.ocollJ2 the mean 
~ from bueliDe in 21-item RAMO was 14 for ~iOD ~reJease &ad ~2 for pbc:ebu at ei!ldpoiol. 
The b.-uel.ine score of sNdy 212 was 24. 

S:dety assessments from srudy 212 were dmved from 302 pabects woo wae t~ .to tmpropiOD sustained­
fe.lease. with me exception of tI paticnts. for whom DO ~Dt pUsc. assemneDtS Weft: avaiJable. 

Safety issues were evaluated 00 the basis of these. cW:a sets. aDd case ·reportfotms. thtc;:ommon. severe adverse 
events were assessed using prtmarure cfuc:~oos from c:liD.iaI trials ad "serious" adverse .. t\'CtiCS (as 
defined below). wlille more common but less gn~ ad'iefSe ~ODS were identified ~Jh r'~ly colkcted 
safeI)' data. Section ADS.6 contains a discussion of lbose adverse e~nCS deemed both SipWC3&nlad poten:.ia1ly 
drug-related. 

ADi •. :U 

Table ADS.3.1 summarizes reasons for ~ discontinualiOD 3mODg p31iemswbo were rudomlyusiped to 
.ecei-ie treatment under protocol 212. This table was compiled by mriewm, the~~ped by the 
incSi\idua! investigators for each subject .... '00 ~Wl m se .. ri cases .v.'bm:Rc:ooseQ@ Wilbcbv.'12"" was 
assigm-d by the investiratOf asa reasonfor "imcn'k-ru.but 'k-bue the cue reponsor ~ve caSe summaries 
suggested to this fe\-lewer lhat"tack of Efficac:y~ or ""Al.h'erse Experiences" better ~ the reasmt for 
droppil'l! out, ODe of me laltef· (WO explanations was wed in lbe tabJe. 
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! Table APS 
Study 2.11 

Meltn (X) nad Melln Chnnge (t\) rromHAMD ncprcSlICti Mlluti hem .1 
, 
v.n On~r:RVATI{)N CARRIED FORWARO ANAl.VlI'lI 

Treatn.:", Wed; 
Trat_a« 
C;". navlinc WII. Wll2 WI! :t WI! 4 N:' w",. Wt'7 WU 

N lC N A iN A !'of A III A A· N A N±±Gl It. 

BUP Sft ISC) flo) 146 U I~S ;.0.4 ,46 ;.0.'1 14.6 ;.0.9 146 -I.n i46 ·1.2 .146 -D I~ -1.4 
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NDA 20-358 

Burroughs Wellcome Company 
Attention: Donald A. Knight 
Vice Pre$ident, Drug Regulatol)' Affairs 
3030 Comwallis Road 
Ro!seard'i Triangle Pari<. North Carolina 

Dear Mr. Knight 

MAY ? 5 1995 

21109 

P~ue refer to your resubmitted New Drug Application (NDA) dated and received Februal)' 28, 
1994, submitted pursuant to sedion505(b) of the Federal Food, Drug. and Cosmetic Ad for 
Weilbum~ (Bupropion Hydrochloride) 50, 100, and 150 mg Sustained Release Tablets, NDA 
2~35B, fcrthe tre~tment ofdep",~ion. 

We have completed our review of your application, and it is not approvable. Under section 
505(d) 0·' the Ad and 21 CFR 31.4.12S(b)(S) of the FDA implemenmting regulations. you h~ve 
failed to . provide' substantiaJevidence·consisting of adequate and we!k:CntroIIed· studies, as 
defined in21. CFR 314.126, that Welbutrin SRewiU have the effect it is represented to. have 

. under .the conWtions .of use· presaibed.recommended •. Of sugge~. in .. apmpo:sed .labeling. 

,I 

Please note that we have additionally included a list of environmental ~ and chemistry 
and manufaduring concems to convey aU of the deficiencies in thisappfie:atkm. 

Overview of Baaia for Non-Appmvable Deciaion 

Before providing·a detailed.·~nfor .. oul" views on why your ~·.program failEKito 
support the antidepressant effeCtiveneSs of Wellbutrin SR in the dOM range proposed •. we felt 
it would be useful to briefly summarize Qi.Jr views on what the critical fiuuea &"8 for this NDA and 
to give . our historical perspediv80n hOw these issues. unfolded . 

.',','" .;.'.:·'-i·· " 

In . your December. 23, 1994lettert you .. acknowledged that your primary motivation for the 
WeUbumn SR program' was to develop a formulation that would be uferwith mgafd to the risk 
of seizures than the immetflate release (IR) formutation. You hypothesiad that seiZure risk was 
linked to peak plasma levels, and on this basis, you sought to develop a formulation that would 
decrease the peak ptasma level and the peak: to trough ftudliation for· bupropion and its 
metabolites, while maintaining an equivalem extern of absorption. Atthough it is true that you 
obtained FDA's genera! prior agreement that a bk>equivaience approach as otJttined above would 
suffice. along with adequate safety data for the new formulation, it was not apparent at that time 
that you also sought to substantially change the recommended dosing nange for this drug. 
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Since a second goal of your program. beyond developing a sustained release formulation that 
you hoped would be associated with a lower seizure risk, was to support a change in the 
recommended dose range from the currently recommended range of 300-450 mgJday to a lower 
range, i.e., 150-3QO mgfday. you: launched a Series of dinal trials: While you i'"eCOgnized the 
need for dinical efficacy trials to support such a change, you unfortunately embarked on this 
program without· sufficiently alerting us to your intentions and without seeking our input. 

A third goal of your program. and a coroUary to your primary motivation of developing a less 
seizurogen;c formulation. was to provide the support neeaed to modify labeling with regard to 
seizure risk. Your large open study designed to provide an estimate of seizure risk with the new 
formulation. although described as a study of the new formulation, was importantly also an 
examination of seizure risk associated with a lower dose range. 

We consider your bioequivalence program to have been successful in achieving the goa15 stated 
above for that program. "In fact. under steady state conditions at the 300 mglday dose. we 
believe. that you have shown equivalenCt:t for parent drug with regard to both rate and extent of 
absorption (i.e., for buprOpion SR 150 mg bid vs bupropion fR 100 mg tid). For the major 
metabolites, which appear to be the predominant active species for this drug. therein no 
questiol1abOUt yourhaYjngC met t~e test of equivalenCe with regard to both rate and extent of 
absorption under steady state conditions at the 300 mglday dose. Although the fR and SR 
products are not bioequivalent during the interval prior to attainment of steady state. we: do not 
believe this would bar a conclusion of overaU bioequivalence for a chronicaHy administered 
product. such as an antidepressant. We would therefore be prepared toappro.tethe- sustail1ed 
release tablets at a·.do.seof 3O().M)() mg per.day . 

. YQ~r_ ~~O. ~~re.' ~, •. i..e .. , ~y ~~.!.~ji-'~R.!u~ti'(e~~A!_f-J_t!!t,;at ~ .. ~~C?f .. 
roughly 0.1% for bupropion SR in a 100-300 mgIday dose range. compared to the.4-foId higher 
rate of roughly 0.4% for bupropion IR in a 3OO-45Omglday range. Unfortunately. thent is no way 
to tell whethei·this was due to the change in dosage form or the lower dose. Given.thtt very 
similar bioavailability of the IR and SR fonns, it seems most likely that the lower seizure rate 
resulted from the lower dose range. 

tnthe absence of·additionaI studies that demonstrate theeffe:etiveness of bupn.piorISR in the . 
150;.300 mg!cSay doSe range. it would not be possible to approve the: SR· formulation in the 
proposed dose ~.For the reasons detaifedbeiOw. we do not believe you have shown 
bupropion sustained release tablets to be effective at these doses. 

Deficlencie. In the· Etrlcacy Data 

We examined studies 203. 205. and 212. i.e •• your randomized. placebo-controlled trials in 
depressed outpatients utilizing bupropion SR dosea ranging from 100 to 400 mglday. focusing 
on the foHowingvariables as key measures of an intidepressant effect HAMD-17. HAMD-21. 
and HAMD-28 Tt'tal Scores; MADRS Total Score; HAMD Depressed Mood Item (Item 1); CGI­
Severity; and CGI-Improvement We considered both lastoObservation-c:arried-foeward (toeF) 
or observed--cases (OC) analyses. 
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The critical issue here is not whether or notbupropionworks. or whether or not the SR 
formulation works. but rather, what is the effective dose range thatshouJd be recOmmended to 

[~~:::~essr:rid ~:::e:fe::~u:u:=Y~m::=:a=~~~'" 
to 450 mglday. albeit with therecogniZed'probiem o1a'fairlyste8pdose response curve fOr 
seiZures. The clinical data for the SR formulation fail overall to.support.the 150-300 mglday 
range, although we believe our meta~alysis provides someac:lc:titiOrialsupport for the view that 
the approved dQse of 3.00 rngJ~ay is. at .th.lowe~ of. the eJfediv8d~ r8":ge. . 

Deficiencle. in the Chemistry and ManUfacturing 

1. The stability data for the drug ~ud are insufticieflt to· support the proposed 24 month 
expily date, and additionaldata'at 30-0 is neededth&t·indUcJes·24 month data. An 
expiry data of 18 months is suggested until fu~r. ~tory data is available. In 
addition. the 'abet storage statement "Store at1Soc.3<YC (S9"F..ae-F)" is acceptable only . 
for expiry dates of tess than24montns. ..' 

,.,,;:-. ',- '" " . ',., ..... 

2. The proposed "individual unidentified compound" specifici:dion for the drug product of 
0.2% should be lowered to 0.1%. 

Deficlencie. in theE.nvil'Onl1MtntaJ ~.e.lRI1ent 

a. Requested. Approval:.The description of the reqUest should mention the NDA 
number.' .. '. .. ..... ...... .. 

'. . 
b. Need for Action:. The added benefit of sustaifled...f'elease tablets over the 

presently manceted imn1ediate-releaSe tablets~.be stated. 

C~ . Production lOCMiOris:-

it 

iii. 

. ..,,, .. ;.:;~ . 

• L~.=:~~~~~~~i·1 
The ex8ct addresses for the f8ci1ities. uSed in produdion of the drug 
substance 'and drug product should be' Provided. 

Disposalloc:ationl: The icense number of the off ... ite incineration facility 
used by The Welcome Foundation limited, and the dates of expi~ for 
the licenses of theincinerationfaci1ityand the landfill site. should be given. 
In addition, the applicaticHuhoukl .. that.disposition of drug product in 
a landfill is apPrOpriate based on the toxicity of.the drug substance. 



LOCF OBSERVED CASES 

Meta p-value .02 . en 
Meta Conf Int (-J.5, -0.3) (-4.6, -0.7) 
Meta power .64 .15 

J~. addition, the average change from baseline for drop outs was 
calculated: 

# Drop outs mean change from baseline 

300mg 51 1.5 
PBO 61 6.1 

300mg 45 5.9 
PBO 41 6.4 

3QOmg 41 I.S 
PBO 48 8.3 

OVerall, there does not appear to be an appreciable difference 
either in the percentage or condition of drop outs between the two· 
groups~ 

Of the 6 p-values for CGI-Seyerity {J studies X 2 analyses}, there 
was only 1 statistically significant result. Nevertheless, the 
meta-analysis produced stat.ist.ically significant result.s for bot.h 
LOCFand observed cases. The confidence intervals for change from 
baseline were (-.46. -.(6) and {-.5S,-.11} respectively. 

Result.s are negatiUwithrespect. t.otheDeprE:$sed Mood item of the 
HAMD. Neither the observed case nor the LOCii' meta-analysis produces 
a stat.istically significant result. Of the 6 analyses. only 1 was 
statistically significant. 

Studies 203 and 205 were designed to detect a 3 point difference 
assuming a standard deviation of 1 in each group. Study 212 used a 
difference of 2.5 with a standard deviation of 7. In fact., the 
chulign of 212 wa .. based on the result. of 203 and 205. This was 
clearly a mistake as we see from the very low post hoc powers for 



each of the studies. That is, the probabilities of getting 
statistically significant results if the true situations were the 
actual treatment differences and standard deviations found in the 
trials, were uniformly low. 

In fact, the actual standard deviations in all :3 trials were 
between 10 -12, certainly not around 7. In addition, the average 
treatment differences of studies 203 and 205 were -2.75 and -1.5, 
respectively. The sponsor was unjustifiably optimistic to detect a 
difference of -2.5 in study 212 under these circumstances. Even if 
the treatment difference were realistic, the sponsor presumably 
knew that studies 203 and 205 produced standard deviations which 
would have required gouble the sample size as that required if 
assuming a standar~ deviation of 7. However, it is possible that 
they mistakenly used underestimates of standard deviations based on 
administrative interim analyses, In any case, study 212 was not 
adequat.ely designed. 

Ironically, the only v~riable of the three major ones ~ to be 
statistically significant in the meta-analysis was the Depressed 
Mood item. This result must be seen in the light of the actual 
~esigns which were based on the total HAMD score, a composite 
endpoint which may be more sensitive than just one item. 
Ultimately. this submission may represent 3 nearly identically 
designed trials which appear underpowered to detect a small 
difference from placebo. 

David Hoberman, Ph.D. 
Mathematical Statistician 

Concur: Dr. Nevius ~ ;J.-I,/-f) 

Dr. Dubey 

:3 
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NDA 20-358 
WELLBUTRIN SR (bupropion hydrochloride) Tablet. 

Table 4 
Size of Treatment Effect in Study 20;3 

(Difference Between Bupropion SR and Placebo in Mean Change 
from Bas-eiirie for KAMD-17 Total Score at WeekS (LOCF) 

Grot;.ps Baseline I . Baseline-WkS' Difference 3 

Placebo 23.2 . - 8.1 

Bup.SR 150 mg 23.1 -10.2 2.1 

Bup.SR 300 mq 23.4 -10.2 2.1 

., Table;S ·t' "','.-:.. .. 
Size of Treatment Effect in Study 205 

(Difference Between Bupropion SR and Placebo in Mean Change 
from Baseline for HAMD-17 Total Score at Week 8 (LOCF) 

Groups Baseline 1 Saseline-wk82 Difference] 
.' . .. .•. 

'Placebo 23'.4 .. -8.3' .. .. :: 
,k.," 0.0_ .~" .-- .•.. ,", ".,. -..,-- .~ " .- .. - ... ..•. ~ -"" - ' ..... .... ' .. , " "< •• - ..... , ....... .•. ." ." .~." .,' .. 

.. Bup .. SR .. ,,~OO~mg '. '," c •. ;: ,:23 Ai· " ." .. ... ·1-0:.:.5···; .,2 ~2 .. -:-. " .~ ,"0" .," 

Bup.SR 200 mg 23.2 -9.6 1.3 

BUp.SR 300 mg 23.6 -9.0 0.7 

Bup.SR 400 mg 24.2 -9.3 1.0 

•• , ... .,. '.' •. ' • • V" ..... •• " 

Table 6 
. Siz~.9f J'r.e,at;me.nt Effect .in $~udy 212 ... ' ". ' 

(Difference B~et,.,een. ~~=-opion SI{ andPlaceb.o in.. Mean Change I. ..... 
from Basel1ne forH.AiMll-21 Total Score at Week S (LOCP) .. '> i'; 

I Groups Baseline 1 Baseline-WKS2 Differezice l .' ......• t> 

Placebo 27.2 -11.2 

Bup.SR 150 mg 27.8 -14.0 2.8 

BUP.SR 300 mg 28.2 -13.2 2.0 

1 Baseline mean RAMO Total Score 
2 Change from baseline to week 8 (LOCF) 
l Difference between bupropion SR and placebo in mean change 

from baseline to week 8 (LOCF) for HAMD Total Score 



( 
\ 

Table 1.3.1.2. supplied by tbc spoD.SClf. summariz.es lUSC!m for pmDUtft ~ _cal patiasfS ~ 
were assigned to receive tft'&!mCIIC UDder prococol 2OS. Beeause 61 ~ wiped to ~en~ m:a:mast dropped 
out between pomt of nmdomizatica and tint m~ of mediwcm. me £otaJ o~ of subjeas in this table is 
llller by 61 than the number of subjects m the demo~cs table of sectioo 5.1.2. 

Table 1.l.U 
incidence (If Dropout by Tratmezl1 Group aud Reasoo m Prooxoh 203 aOO 20S 

Reason for Dropout Bupropioo Susumed-ReIHSe PlKebo 
0-;"'719) (N"'245) 

lack of Effi:aC)i 1.S% 14.7%, 

Advel'$t Experiences 11>-2% 5.il!~ 

Unknown 5.8% ~.I%' 

ConS-tnt Withdm'IJ.l'I 12.1% t1..2~~ 

Protocol Vio~£ion 3.5% 1.6% 

..!.otal Dropouts 39.2% 40.4% 

Table 8.:U.2 
Incidence of Dropout by TlUtmtat Group ma Reuon m Pt~ol 208 

.-. . ,.~. . . .'. 

Ad""el'$t Experimces 

0.1% 

As rwted in Table S,:;.!, to.1-~ oithe bupropica ~med-releaseQa.WptdpmemJ iii the ul1~ted ~ 2<; 
safety database withdrew b«ause of au advem e).-pcrierxe. I.S complm'd with S.1'!. of placebo-l.Ssiped patients. 

The followin! table lim all those carqonn of w'me ~tlXes Itadma to ~ tUt were usociated'IJ.im 
at least O..3~'e of the 693 subj«u \\w ,,-ere mIdomiy usipedto renin ~ ~reltase m pwtO(ob 
203 ad 20Swbo rettived some of. medkltion. PJamIo rata for me same ad\"ftW ~asces are sh4:N1l for 
compariscm. In those cases \lime the iIIdhidul in, .. rmpun did DOt daipate a sped&: am-em nem xuukinS 
in _ontmutioc. this ~viewu wiped the specific ad\wse nat or ~ ~ _ dx case ~.listiDp Of 

EWratiW: case sWDlllmn. 
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HUI Condusiou 

The dmwpplied inlhis NPA does QOt.~& c~'riJ:aeiq ~ for ~efik&cy of bupropi~ SU$Qwed-release 
. as M btidepressant al MY of me dosa!ts employed. The presented mils sugesttbat wben used as indicated in 
dle protoalls bupropiOD susumed-RBease is a rasonabJy safe mediatioD. The absence ©f a dwly-defuaed 
beoefiz Crom bupropioo wsWned-R!ease, bowever, argues aga~ its approvability for the tnatment of 
depressioD. 

On the buis of dle data 5e~ available. this application does Dot meet critma for appromiliE) for ilie treatment of 
depreuion. 

OM A. Oren. ~tD. 
Dh';$ioil of J'europlwmacologk Drug Products 

l\"DA 2o.:~g 
HfO-110: Tlaughren. GDl.Ibiw.~~'OOml POavid 

Wbile I believe the spomor bas demonstrated bioequivalence for the Wdlbutrin IR and SR 
formulations, I lfgt'ee that they have not provided c:linic:al~idence to justify 1he proposed change 
in dosmg recommendations for this drug. Consequently, I agree that the applieariol't, as submitted 
\\;tll proposed labeling. is not apprO\ule; My memo to the rue provides my more detailed 
·disa.wion of the peninem mue5. 

r l ;"'>1) P 
b I 



The datA supplied in me protocol 212 SUpplemcDt to lbe NDA does DOl make It c:cmviDc;in, ase for me dfic:ac:y 
or bupropioll sustained-release. Me' does it awmaiIy affea I:bc c(mdmicm of lbe maiD CiU:al Review or chis 
N'DA regwin! dficacy aDd wet)' of tbedrug. 

DaD A. 0reD, MD. 
DiYisioo ofN~J~c: Dru, Produru 

!'IDA 20-358 Addendum 
m:o.. 1:20: TI..aurbrel:l!GDubitskylDOreDIPDavid 

I agree that this additional study does not alter the problem ofinsu.f6cient clinical data to justify 
the clw1ge in dosing recommendatiom proposed for WeJlbutrin SR. My memo to the file 
provides my more detailed discussion of the pertinent issues. 
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Given the two dose ~ups in this study, it was necessary to make an adjustment for 
multiple comparisons. One approach was to use Dunnett's test. which yielded a·critical 
p-vafue of 0.025 for declaring any particular finding positive. Using this criterion p-value. 
the positive findings on the HAM0-21 and MAORS scores for the 150 mg dose group 
generally prevailed. but again. only for lOCF analyses. . 

. . 

Impression: We consider this to be a negative st.tldy that cannot provide suPPOrt for the 
antidepress3nt efficacy of either the 150 or 300 rng/day bupropion SR doses. 

Overall Concfusions Regarding Efficacy Data for BuproDion SR 

In summary. none of these 3 studies provided evidence for the antidepressant effieacy of 
bUPfQpion SR. In the dose range being studied. The sample ~es for both studies shotald have 
·.·~,n~~q'~i;~mt~Jt1!,b~isof~Q.~~!.~~t~~fin'. the~ypo~~;"' .. d 
depresshie sYmPtoms of sufficient severity to expect they might be responsive to drug treatment 
White even apparently adeqUately designed studies of antidepressants often fau~ . there was. 
unfortut:'ately. no adivecontro. ann to test the sensitivity of any of these trials for detecting a 
dnJgeffed. The failure of the. 300 and 400 mg doses to shoW. dear effectiveness. despite their 
bid. eqUiValencY to IR doses of 300 or 400 mg suggests that it may be the study assay ~tivitY· 

.thatisJh.,.prt)ll{e!l!~.' .~I1~~Iy; .whatever-·th.,·~.n~tiOo is; the studi"~:nQ.t:~pArt.,~ .•.. 
.. " .. clower dc.se .l8f'Igefor.buprapion_ ... . ' ... ; .. - ...... ,.,>, •. ,;c •.. 

,Or . ..,...," •. _, __ <."." .. c", 

Wenoteyour:~uctofa NONMEM analyses forstud~s 203. 205. and 212 combined.WbIc;h 
you cit. as pnMcingsup~ntary emei1a,forthe effectiveness of bupro~"S~Asan 
altematiVe toy~r8xploratOty analysis, Dr. Hobeiman from the Division of Biometries perfonned 
a simpJe.:meta-anaIysis.usin9 all three studies to investigate whether ()r not insufficient power 
might.in part ·be; .. ;,xplailatkm for the weak results .for tOe. in~iYidual~. KIS'an8IYSiS ~s8d 
on the ttAMo;.28t"score~ CGI-Severity. and HAM~Mood Item atweekSfor. the 

··::~~~;;m=:~"::=~~e~:::::~~·'·· 
~!lmt :.CGJ-.sev8dly .. bOth .• :J.OCF and OC.analpes, but. irnportantlynoUor J:tAM.~Ssed ,,~'. 
Mooct' ..... ' .• " /c.~:~ , "; .......... .' '. .., >.·'~;T'X:.'~.· 

". . :~;.~::., •..•. '(.,:. ~.:-: .. :~~:. ... } .. , ... : ... ", 

.. ~anaiYSiS~~~of an approved daily dose level, ~SmnesU~for. 
·ttteVleWtttatthes8 ... " .... underpowered to. detecUhe response to this fonnUIationinthis 
· dose rangeaneUor this po;iulation being studied. """Ie such an analysis has some explanatory 
· val~. it'cannot supPOrt the effectiveness of the lower doses:' (1) VVhatever the outcome of the 
meta-analysiso.. ~'·NON~:EM analysis. neither was in the original analytical plaia',. tor this 
· program. aild thus~ neither can be considered definitive in assessing the success or. failure of 
the program. (2)lhe sampiesizes involved in themeta.-analysis. i.e •• almost 400 for the 300 
mg dose group and almost SOOfor placebo. raise a concem about the possibility of: having, a 
sample size large 8nOUgb to'be able to achieve statistical significance for a treatrnentetfectthat 
is of marginal cfii1ical significance. The point estimates of the effect sizea (Tables 4-e) seen in 
. these. studies are very. Small .. Although similar· estimates haVe been seen in 'some studies of 
active drugs. active drugs Usually have larger estimated effects in some studies. 

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





MEMORANDUM DEPAR'l'MENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

DATE: 

FROM: 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

February B. 1996 ~ ~ 

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

SUBJECT:· Recommendation for Approvable Action for Wellbutrin 
(bupropion) SR 

TO: File NDA 20-358 
(Note: This memo should be filed with the 9-22-95 re­
submission of the NDA.J 

1.0 BACKGROUND 

I refer to my 4-4-95 memo for a mOore complete background on this 
NDA. In summary. this NDA .:is for a sustained release formulation 
of bupropion,a drugwhich·is·Cur'rent:1yapproved in an immediate 
release formulation forth~t,;:~~ttn~I)t of depression(NDA 18-644J. 
NDA 20-358 wasoriginally~t.tEw;l i4-13-93. TheNPAwasnot f1 led 
due to chemistryandpharmacQl.ogy~deficiencies. After the repair 
of these defiCiencies, "the::·NDA:was·· re-submitted .. 2-28-94" The· 
program included both. clil1;caland. bioequivalence. trials. The 
labeling submitted with the application proposed dosing ina range 
of 150-300 mg/day, i.e .• a lower. dose range than· that recommended 
for . the currently available<SR product . Unfortunately; the 
clinical trials failed to demonstrate effectiveness fOor the SR 
product in the lowerdose:r:::ahge~tudied, and a non-approvable 
letter 'wa$Jssued 5-25~,9.S,~;.l:1~'~,;~,;J~o,.",e'Ver. in that .. letter, .we 
acknowledged.t.hat.· the sponso:~~"~c::t.demonst.rat.ed in t.heir· PK· stUdies' 
the bioequi valence. of . the Slfc.andIR:formulations . (when dosed bid 
for the" SRvs t.id for thetrd,jj"itb ,regard to both ext.ent and rate 
of absorption. In fact~'.we::~;~pdf:cat:ed,,;.that ,we would be willing to . 
approvetheSR formulation:irl;Aii·, dose. range of 300-400mg/day, 
providing the sponsor submitted labeling consistent wit.ht.his 
recommendation. . .... ; .. ,. 

The 9-22-95 re-submission of this NDA responds to the issues raised 
in our 5-25-95 non-approvable letter. From a clinical standpoint, 
the sponsor is now recommEmdingfor Wellbutrin SRa maximum dose of 
400 mg/day, Le., a dose close:to thecurrent!y recommended maximum 
dose of 450 mg/day. It wasc:lecided internally that. given .this 
dosing recommendation, we could rely on the IR/SR bioequivalence 



data for establishing an effectiveness link between the IR 
effectiveness data and the SR formulation. 

There was also the question of whether or not the sponsor would 
need to conduct an additional bioequivalence study at the maximum 
recommended dose, since equivalence,for the IRand SR formulations 
had been established only at 300 mg/day. However. given the linear 
kinetics for the IR formulation between 300 and 450 mg/day, there 
was an internal consensus that no additional biopharmaceutics 
studies would be needed to support this approval. 

Two chemistry deficiencies were noted in our 5-25-95 non-approvable 
letter, i.e., regarding stability data and environmental 
assessment, and these issues,have been adequately addressed in the 
9-22-95 re-submission. 

To my knowledge, there are no other outstanding issues that would 
preclude the approvability of this NDA. 

2.0 LABELING REVISIONS 

The draft labeling included in the 9-22-95 resubmission of this NDA 
was substantially deficient, primarily regarding the clinical 
sections. The major difficulty in my view was the failure in the 
revised labeling to adequately emphasize the dose-relatedness tor 
certain important adverse events and to include in labeling 
inci,dence data for these event,s at bupropion closes that are being 
recommended. It is again important to note that the SR program 
fi:liied"to",demonstratethe ef'fe,ctiveness of' bupropicm SR,and 
co'ris"eque'ntlY~ 'we are rel}ring"on theIIf clata,generally at higher 
doses than those used in the SR p~ogram, for ou~ judgement ab.:>ut 
the effectiveness of the SR formulation. 

In the draft of labeling accow.panying the approvable letter, I have 
substantially re-written much of the clinical sections, and in 
other cases, I have embedded requests for the sponsor to make 
revisions on the basis of data that they can readily access. The 
draft labeling contains numerous embedded comments explaining in 
detail why we are proposing changes in their labeling, and I will 
comment more briefly· here on some of the key issues that were 
subject to revision. 

CLINICAL PHARMACOLOGY 

Pharmacodynamics 

The sponsor added language suggesting a mechanism for the 
antidepressant action of bupropion. Such language is not present 
in currently approved labeling and its addition is contrary to what 
has in recent years been our general approach in this section, 
namely. to neutrally describe the pharmacology of a drug and simply 

2 



acknowledge truthfully that we don't know the mechanism of action. 
Consequently, I have deleted this language- and replaced it with a 
more neutral description of bupropion's pharmacology. I have also 
deleted some animal toxicology data suggestive of a difference 
between the IRand SRfqrtnulatj,.ons, hOwever, at. dqses ~ar l.nexce~~ 
of those relevant to human experience. - . 

Pharmacokine~!.cs 

3 
The sponsor' s proposed PK sect.lon heavily emphasized ::he 2K for 
bupropion SR. b·...lt: falled, in my view, to adequately comparethePK 
for the SR and IR :orrnulations. S1-nce we are basing OU!' efficacy 
judgement. solely ;:)n t.he bioequivalence of t.hese :2 formulatlons, I 
felt it - was :.mport:ant tC) describe the st.eady st.'t:te f lr.dlngs for 
these different fQrmulations. The othe.r reason for elT.ph.iiS1Z;':1C the 
bioequivalen::e of the SR and IR is to justify the inclusion in 
later sect.ions ,:::-f adverse event data for the IR. oft:en occu:::-ring at 
somewhat hl:;her doses than used in the SR program, bu: at doses­
that are necessa.n.l}' recommended for the SR. considering the 
clinical trials ~pcn which efficacy 19 ba;sed~ 

In recent y .... 'U3 <II~' hiave added c!.ln"::~ll. trials subsections t 
provide sOr.':·'~ je-~ ,"1;' ~:;n the ::110ic&1 tr lals supportlng th<:. 
effecti vanes" c, ~ d :1:·'.19. and : felt tt-at wa;sparticularly important 
here. The >i ~:.s"'.·:. j_qr. ! have added d~scrlhes, the 2 relevant l"R 
studies, and a ls6 rV::fte:l tl"'Qthtu.:Uy that the .effeet.iveness of theSR 
is based on a : ;.nk to t!'le-•• :IR-lltudies thro\Agb:,·tberuoe.qulval_ence,., 
of "thee--epro:::h.lc !':-t;, and not-on "indepl!nde~t. da.ta.. 

7he sl>:)nscr- ::':1:1 i!!': le:ed the caut ionAry st.tem.ent &b>:;.n.:.t Bel zun~s 
that lS 1n ~7·.~:-!'e:".':. label lug, Nsed on the l~t" seilaa',", l.n'::ldencE> 
observed 1:1 ~ :v~ SR study l.n'lrolving pllt_l:ent.lI· do~ in .. o:.lp.t"Dpio.n. 
range ot laC -3 f),:;mg/day .. pf_~,". '!lie .r.~~ndtn9 a.doGitlg 
ranqe of. :H:1C·4~0 mg/day • . ~'t~ fo{" wb~tib,~t.*ton IP has .been" 
shown to ru.vea s~izur., n.a ~t 4~f·oldh.i,_r- tMn that 8eeni~ 
this lower dose rantiJ.", t;~v.nt~ ·t)l,~~ •• l.nc. of th .. _ .. 
f ormu1 at. ions, I consic:ht;:.., the ", ael,aul1t e •• t;.i._ ...... l.ly pert ~t;.nt . t~ 
the SR I abe b.ng. and t Mve acldedit beet(",' 

WARNINGS 

The spensor-- ~-; ~Iop<)fj@d W .. rn~~$ s.ct..l.Of' • • ";;n;.t .·:.\ln~."( :1t'l "'~r:"'$~.;!!'>,~ 
the r:.aK Qfj<l ... ~::t .... r~ With hllbu-trlnSJI, and- ,J;!'jd •. ~~~'.~y &J'l t't!'! 
aften:hough~, ·.ne 1ft data At· th." h;..!)_he-t oo~.~ ~~;.~i 1 ~i.t1q 
recommer.dea ~C-! ~_~ .. Sit product. In the _bllHfn<-(\ ;::.f iflhy:i .. t'e.t:tlY 
relevant -:jat.d:t . :'; ':" hlS hiql'Ku' 40-. rAfl9t!!. t':l.f U. ~~ pr~;g<~:,".~.~~l.P ~ ... d 
With the ,1fl'ft'IC>~H.t z .. te<:t bi~iv&itmc'. for tho:" prOO-oiCtlili. tn .... nw;g: 
is "!'fHientia: ~ .. ~ more stf'or'lqly "'t!IlIpfUUIlJ4!I! tm" ~e )!·e-l~":~'1~~G.!l t .. :n: 

) 
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:.his even~ and minimize tne implicat.ion that the formulation change 
result.s in a lower and more ~cceptable seizure rate. 

PRE:AL"TIONS 

:,:-.e ":1OS: signiflcant changes I have made here are in the General 
Precautl.ons subsection. The sponsor has minimized several of the 
"d\·er.5e findings noted in this section: agitation and insomnia; 
:.)!3Y:::-.:)S:'S, e':c., and appeo::.ite and weight changes. Again, the 
j _ ~ ~ ~:::;; 1:. y 1S tha: :. he SR data are based on a generally lower 
:L :-H~'" st rategy tnar-; that used in the IR program. t, have ,proposed 

',: ~ : " -: ,i!:::' :::-:s :..r: t:::s se::!:'.lO:1 that illustrate more clearly the 
i:..;.~ !:'~~a,: ... drless fer '::r:ese flndings and their equ~l relevance for 

" ~> ,,;. ,~ ~;.;. " r:·j SR .f c ::-~":n...: ~ .. =i: :. ons . 

"-t.~ 'l~:-"~~~al ~rco_e;r. w:t.h t.his section was the same as in the 
c"t: .• '.~ se:::-':::.::r,s, ., :::J..:..~.;..;re t.o distinguish between the different 

: ~'~;:r':::r-l,~n "3~i ::.:. ':he IR and SR programs. I have asked 
:::,:::r- -;~. re;L: ': :::.:-:; ~'7ect lon, .focusing oJ)th~ 2~rt.j,llent fixed 

;. :.>' .0; .. :1 ~"; "h,';! E; F~:~~;::-'3~, :t.e .. 300 and 400 mg/day. 

", .• ';. l:le';:i ta,::).: :L '.:-:.,. "·:;':::"!.oer"al Dosing Considerations" statement 
:. ~~',i ~ ~~ :..:1 '=1..i..l:'rent- _aL'iif!' ~ 1..:".g. s~nce I. fe~l it is, a~ .,,~~~.~~t, ,f-or toe· 
'j'< ,~:$ f'.): thE'! IR: ~~ve a:somodified dQsinginSt%Uc::tions to 

". '.:, f';' i'l".:at l~::; ~ d.~·~;. a;id not ISOmg/day, is·the:init-lal'·target 
" t .;;' ~ . ~.: ,. '! W:(~:.~. t~;~ t 'r" ;,." r'~ 5'P~ 

'.,"" ~ r~ .. i'" ~ n~ $pon$~r ;."" r;::>w w11110g to recommend a dosing range 
~· .. ,,:)r\::;-plOl'-' 5R t!':~;: :.5 comparable t.o the rangecu.rrently 

~.~~ <""~r-~~ttj.d for- Du.prop·,:.,o-n IR. I :t~ink we CaJi .. :':.c.PA8"lder: thi-s 
~i: t', ,",l!' "')f; IIpprovat>le However. major workis8tillneeded t.o 
l~·'/\!I'.:J§;i~ .. ~L .. ng t.lli\t. loII.d,l, adequat.ely i.nformclinlciali8abOut the 
!' ~l1lft$~f'.d benefits o! true ctrug. -.nd t hayepropo •• (tc;~nts for 
ii ~~·:.t.@!C tbat ftfPba81zes t..he d,1.ctepanq betweefttbel~lin9they 
';-,.3 ':f'e r:-topo1lled arid what 18 needed. . 

: < '~·F ~t~';A .:;::. )S8 
."1i"' ~." " .•. / ." ;:'-,: ~ ""1';"1 ~" 

;~....a U.gt'",f. n . P L;i;> t:'~ r" P A.."'ldre ason I OOub it" ky I PDav i d 
~:7e~~e 
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ADDENDUM '1'0: 

aevie" and Evaluation of Clinical Data 
BDA 20,358 

SpoJUllor: 

Druq: 

t.D4i~tiOJl: 

Katerial Subaitted: 

corre.pondenoe Date. 

Date •• oei ... 41 

I. BackqroUJl4 

Glaxo Wellcome 

Wellbutrin SR (bupropion hydrochloride 
sustained release tablets) 

Depression 

Response to Approvable Letter 

May 14, 1996 

May 15, 1996 

NI)A .. 20,35,8w:~ss~b1Ditte,d. op!eb~a,ry,~8, 1~94. The clinical 
'review was completed on November 1.,1994, and i.t was . 
declared non-approvable in a letterdatec:i Kay 25, 1995, 
because, the sponsor failed to provide adequate evidence of 
clinical efficacy. Subsequently,~sed.on a meeting with 
the firm on August 2, 1995, andf~.r consultation within­
tbe.agericy,.it.was .decided to cons~derapprovability baseCl 
on bioequivalence with the appr~vaa;"'lJ1Died.iate-release , .. , .. 

,'. foraulationwlth the". provision~tbiE;:".l:lbQqinSR··· be labeled 
.-. ,vith·'essentia·11y·tbe·s8me safety stat_entsas found 'in~t:he 

labelingfor'the app):,oved product .. >Tbe sponsor responded . 
with asept:~r 22.. 1995, submissionthl1t, included proposed 
labelingbas8d.on prior discussions.. In turn, we issued an 
approvablelet:.;ter dated March 12,1996~ and included, from a 
clinical pe):,spective, a request for revised labeling ,a' 
'safety uP<iatfi,a foreignrequlatot"yupdate,. and launch 
Pt'Qmotic.mal: ... t~r,ial. The cun:e~~.' sumiss; .i.pn comprises~~e 
sponsor's' response. .' . '. 

'-.. ~ ··T~·.···H:;· 
OataM •• 

This update:eonsists ot safety data from seven studies: 

• cont;i.nuatipn phase of Study 208 (depression), 
• Study 209 ,(depression), 
• studies 403, 404, 405, 406, and 401 (smoking cessation). 

A total of 1517 patients trom Study 208, who were reported 
previously in.the NDA and for whom l.onger-term satety data 

Paqe 1 
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is now ava~lable, are included as are about 1740 patients or 
volunteers not previously reported. The cut-off date for 
this update is March J1, 1996. 

Lin. listings of all patients and volunteers ~ith serious 
adverse events and with adverse events leading to premature 
study discontinuation are presented by study. In addition, 
narratiVe summaries are provided for all serious adverse 
events and for adverse dropouts in Studies 209, 403, and 
407, which are completed studies. 

Methodology 
Listings of all serious adverse events and adverse events 
leading to dropout were examined to identify any clinically 
important adverse events which had not been previously 
observed in association with Wellbutrin imnediate-release 
(based on adverse event listings in Wellbutrin labeling) or 
with Wellbutrin SR (based on the adverse events listings in 
the proposed Wellbutrin SRlabeling). 

SerioUS Adverse Events 
Eight serious adverse events, which did not appear to be 
previously reported, occurred in this database. These cases 
are summarized in Table 1 below. 

Tabl • 1% Serious JIB' III Mot. Pre"iously "eJllOrted 
... 

St.udy/Pt..' Age Sex 'l'reat.aeot. Daf· t.o ~yeot 

cms.t 

-
-
-
I--

.~,,-,,-

Under Treatment, WBSR300- Wellbutrin SR 300 mq/day. 
Under Daye to OnBet. + indicates daye poet-treatment. 

.-
-
--
-

lThis number is approxim.ate since Studies 209, 404, and 405 
are still blinded. 



The narrative summaries for these cases were reviewed and, 
with the exception of Patient 403/3227, the adverse events 
were not felt to be reasonably attributable to the study 
drug. Patient 403/3227 experienced dyspnea, blue lips, hand 
and foot swelling, periorbital and. perioral edema, and 
extremity petechiae after taking a dose of verapamil, which 
she took chronically for hypertension, with a peanut butter 
sandvich on Day 25 of treatment with Wellbutrin SR 300 
mg/day. She vas treated in the local emerqency room with 
parenteral Benadryl. steroids, and epinephrine and 
recovered. She vas discbarqed on tapering- doses of oral 
steroids. Hovever, even in this case, a causal link to 
Wellbutrin SR is difficult to assess because verapamil and 
peanut butter vere felt to be equally likely etiologies of 
this anaphylactic reaction. 

Adverse Events Lelging tQ Premlture piscontinuation 
Only three non-serioUS adverse events resulting in dropout 
were not observed in previous databases: chickenpox, 
ano1"gCllsmia, and tongue blisters. Each was reported in one 
patient .. The case of chickenpox was felt to be unlikely to 
be drug related. The 53 year old male with anorga.smia. 
experienced this event after taking Wellbutrin SR 300 Mg/day 
for 106 days; no other information was available. The 
patient with tongue blisters (403/1023) was a 41 year old 
Indian male who experienced this event after 30 days of 
treatment with Wellbutrin SR )00 mg/day; he apparently 
continued treatment for another 11 days before stopping 
treatment. .This event may hav.e been related to Wellbutrin 
SR. 

C. Conc1ua!ozu. 

None of the data contained in this safety update changes 
previous conclusions regarding the overall safety profile of 
Wellbutrin SR. 

Neither the immediate-release nor sustained release 
formulations of bupropion are marketed outside the United 
States. Applications to market Wellbutrin Tablets were 
submitted to Canada (1981) and the U.K. (1983); after 
deficiency letters were issued by both agencies (1986 and 
19B3, respectively), these applications were withdrawn. 

A clinical trial exemption (CTX) to investigate Wellbutrin 
SR Tablets as an aid to smoking cessation was submitted to 
the U.K. in January 1996 and was rejected the following 
month related to several safety issues, many of vhich were 
cited in the 1983 deficiency letter (includinq seizures. 
potential carcinogenicity and liver toxicity in animals, 



lack of stl..uHes on addictive potential, and questions 
reqardinq the adequacy of animal studies). This plan for 
investigation in the U.K. has not been pursued. 

In sum, it seems that none of the foreign concerns are new; 
most, if not all, emerged prior to u.s. approval of 
Wellbutrin. 

IVo Introductory Promotional Kat.rial. 

No proJ1).otional materials were submitted at this time. These 
will be drafted and submitted to the agency after concensus 
on labeling but prior to market introduction. 

Product labeling proposed by the sponsor was reviewed and 
edited. However, since labeling will require further 
modification, the edited version is not iru:luded as part of 
this review but will be forwarded to the Team Leader under 
separate cover. 

cc: NOIt 20,358 
HFD-120 
HFD-120/GOubitsky 

PAndreason 
TLaughren 
PDavid 

Gregory M. Dubitsky; M.D. 
August 9 , 1996· 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controls 

rw~A.#: 20-358 
~HEMISTRY REVIEW #: 4 DATE REVIMED: 28~AUG-96 

J~,c; 

SUBMISSION TYpe 
AMENDMENT 

DOCUMENT DATE COER DATE ASSIGNED DATE 
14-MA Y ·96 15-MA Y -96 20·MA Y -96 

NAME & ADDRESS OF APPLICANT: GLAXO WEtlCOME INC 
Five Moore Drive 
Research Triangle Park, NC 27709 

DRUG PRODUCT NAMe 
Proprietary: WEllBUTRiN* SR 
Nonproprietarv/Eitablished/USAN: Bupropion hydrochloride 
Code Namell: . 
Chem.Typeah,r.Classi 

PHARMACOLOGICAL CATEGORVlJNDlCATION: ANTiDEPRESSANT IDEPRESSION 
DOSAGE FORM: ,. ..... .. T ASLETS 

STRENGTHS: 50, 100 and 150mg 
ROUTE OF ADMINISTRATiON: Oral 
tHSpeNSED: -XLLRx _ OTC 
CHeMICAL NAME. STRUCTURAL FORMULA, MOLECULAR FORMULA. MOLECULAR 
Welg,HT: . '-
« ± )-1-(3-ch'orophenyO-2-1( 1 ~ 1--dimethytethyi)amino)"'-PfopanonehydrochloridefUSANl 

' .. CASH: 31677~93"7;34911.;55'"2(bupropfonbase) 
CuHtsCINO . HCI Mol.Wt: 276.21 

CONClUSIQNS & RECOMMENDATiONS: 

B8sed on review of the Chemistry and 
Manufacturing Controls Section, we 
recommend that the the label storage 
statement revisions and the addition of a cap 
liner to the container system be APPROVED; 
we do not reco' ilmend approval of a 24-
month expirS!tion dstest this time or revision of 
Methods Validation is stilt in progress. 

the original dissolution specifications. 

cc: 
Org. NDA 20-358 
HFO-120/Division File 
HFO- t 20/CBParisek/8/28f9 
HFO-l 20/David 
HFD-l 20fSBIum 
R/D In it by: SBLUM 

(]Jl- ~ ~~ 4 ~tJ'i6 
Charles B. Psrisek. Ph.D .. Review Chemist 

filename: N020358aJ)04 
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NDA 18-644 

Burroughs-Wellcome Company 
Attention: Michael 1. Dahan, Pharm.D. 
Head, Department of Pharmaceutical Products 
Drug Regulatory Affairs 
3030 Cornwallis Road 
Research Triangle Park. Nonh Carolina 27109 

Dear Dr. Dalton: 

Food .me DrUS Administflltian 
Rockllille MD 20857 

MAR 25 igq! 

Please refer to your New Drug Application submitted pursuant to section 505(b) of the 
Federal Food. Drug, and Cosmetic Act for Wellbumnl!. (bupropion hydrochloride) tablets. 

We adrnowJedge receipt of your amendment dated November 20, 1990, requesting our 
opinion whether your proposal would support a labeling change to permit bid dosing of 
WeHbutrinlt at 300 mglday. 

Referem:e is also made to telephone conversations on November 14 and 28, 1990, between 
Dr. Loren Miner of your fum and Dr. Thomas Laugbren of this Agency, regarding what data 
would be required to gain apprc.w..d of a sustained release formulation of Wellbutrink • 

We have completed our re\;ew of your requests and have the following recommendations: 

We agree that a dinical study demonstrating the safety and effectiveness of the 150 mg bid 
dosing would not be necessary. However, given the limited dam available about the steady­
state pha.rma.cokinetics of bupropion, and particularly the morphomol metabolite, we are not 
prepared to rely on simulations alone. Therefore, we would want to see dam from actual 
studies comparing the pharmacokinetics ofbupmpion and the morpholinol metabolite in 100 
mg tid a.nd 150 mg bid dosing. 

Regarding your more informal request for advice about what studies might be needed to 
support a. sustained release form of WelIbutrinlt, we again feel that it would not be necessary 
to demonstrate the safety and effectiveness of such a product in a clinical study. However, 
you would, a.t a minimum. need to demonstrate that such a product, when given a.t a total 
dose of 300 mglday, resulted in steady-state plasma levels of bupropion and the morpholinol 
metabolite that fell within the time-concentration windows for these entities seen with 100 mg 
dd dosing with the immediate reJease form. 



:/ 

NDA 1S-644 2 

Sh~tdd you have any questions concerning this NDA, please contact Mr. Paul David. 
Comwner Safety Officer, at (301) 443·3504. 

Sincerely your:;. 

Paul Leber, M.D. 
Director 
DMsion of Neuropharmacological 

Drug Prooucts 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 
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SpOI1.or,g 

D:rug~ 

Material Submitted: 

Corre.polldtmce Date: 

Date Received: 

Related HDA. 

I. De.criptioD of C~· 

A.. OeD.ric: II .... : 

B. D~ Category: 

··C:.FonmJ.&t.ioJ1: . 

II. Bac:kgrOWld " .,. 

~uri:ougb8WelleomeCo. 

.Wellbutrin(Supropion Hel )SR 

Revised labeling . 

Sept.ember 22; 1995 

Sept. ember 25. 1995 

.18644 

Bupropion'HCl 

Wellbut.rin SR is the trade name forbupropion HCl sustained release 
· formulation .·JaSR) ~de by ~ Bur.r:o\lghs_r..ellc~.co~.. .Wellbu.tr"i!1 
immediate· ·releaBe-tabl~t.8are·· currently marketed. The sponsor 

.. ··re~e·iv~da·· non-app-rovable··'let~er ,·for·· ·ssa 'because· three .. placebo· .c .... >. 
· cont·rol:led,·studies·:fa~led .. to,.how thatthe,~;~<wa8 effeeti:ve:~at~, .... ,,' 
the proposed dose of lOOmg/fiay (150 mg po BID). Thesponaor was 

· infOrmed that approval of ·theQrug . would' be . considered if they 
applied for approval. 'ba$tftdon bioequivalence 'of BSRto . the 
imm~diate release fotm.ulationof bupropion (SIR). 'this would' 
require the sponsor to Iinlbftdt new labeling. that would change the 
recommended dose range;;o,~:existing bioequivalentrange (300-450 
.~/d~Yl..$~p,ply .• ~f<.. ":.;;~~~,;~pi;~~.! J:'~~P~!,f!~ .. c1ps~ .. r~ge.~ .. ;.~,~" .. ' 

'. l.Dcludethe l.nformat,:onaoverseevents .associated wl.th the BItt: ." 
and, SSR in the labeliDif~' '. . . .... . 

· I:t:I:~;~.ta-RevieWcl-pr~~ed.~i~iu19 '. for~~llbutrinc SR . . .' ' ........ . 
D •• cription Sectionl- .'1'l1.e. pxqK)Sed 'labeling:, is .· .. W1iquelyfor .. tbe··· 
sustained release fona.Uliltiem,... ,",ellbUtriil.SR •• , Thedescript~on 
section, 'therefore, ". deletes "the description' of 'Wellbutrin 'and 
describes Wellbutrin SR. . Furt:her references to ·Wellbutrin" 
immediate release fo~lationischangedto the generic bupropion 
immediate release throughout the proposed labeling_ 

Clinical Pharmacology Sectiolu New information is'. added to this 
section regarding basic. science findings that shed light on the 
proposed mechanism. of :ac:tionof . bupropion. A reference is made to 
an animal tax/path stuc!Ythat examines the" seizure' thresholds C)f 

. . 

Page 1 NDA 20,358 



#~. mice with equal doses of BSR and BIR. The sponsor states, ·When 
administered to mice in equal doses. a sustained release 
formulation of bupropion produces significantly fewer convulsions 
than an immediate release aqueous formulation.- This is animal 
data tru.t implies that BSR is less likely to cause seizures in 
hUllli;Ul$ 'and lJtight ther~fo~e be.saf.4It~.to ·".et~· a·IR. ,with respect 1;.0 

seizures. The large body of human data is for the 300mglda'y 'dose 
level which is at the lowest end of the recommended dose range of 
300-400 mglday. 

Ab.orpeion.. Di.er:l.bution, PharmacoJd.netic • ., and Eliainaeion 
Secticnu This section removes the information for BIR and inserts' 
the data for BSR. 

Indications and U.age Section: This section removes the specific 
seizure incidence information and refers the prescriber to the 
Warnings section. 

Contraindications Section: The contraindications remain for 
patients with a seizure disorder and patients with bulimia or 
anorexia nervosa. 

< .. 

Warnings Sectlon& 
Seizurss: A review of the extended treatment protocol (study 2(8) 
is presented and clearly states what the seizure incidence is for 

·doses··of 300· .. ·mglday.· .. ·'l'he SIR sei-zure ... in.cid.nc:e .... dataispresent.ed .. 
after this. . 

B.f.tC!~o~ic~ ty . warni~gs . re~in' unchanged ." 

···Pr.ieauf'!ODir •• <=·f.idrif"·:This:·s·ec~:i'on-i.·amended to'pregenttne safety 
data of .SSR ",ttn respect toagitat.ion and in.omnia. Precautions 
against psychosis,confusion.andother neuropsychiatric phenOmena 
have subsumed the terms delusions, paranoia, and psychoticepi.odes 
under the term psychosis. The section discussing altered appetite 
and weight was amended to reflect tbe sponaor.experience with BSR 
and still relX)rts data from compari.OIi stUdies with BIR and TCAs. 

,,'- -.. ,' .,., .. :.:" ... ; ".' 
InfOr1D&tion to pati .• e. ..ctiona . Thill 'llection wail changed . to 

.t:'~fl~ct tA~.use6f.J~ellbut.rii1~R. .. i~t~ p~acf! of . Wellbutrin. 
Changes . in . the " dosing. .cheAA~h; .·.· •. ·.&Dcl...lIOsti.rtiiit1y .the 
reference to seis~eriaka andPrecauti.onabas beu,relliOVed. 

" . ' " 

Drug Int.ractlO1U1. ca:r:ciDOsi .... ill~lIU.t:ag .... i ... T"'Ip&inlMlt-of­
Fertility, hegD&DCy. ancl Pecl1atria.U •• ilHti .. ·aree •• entially 
unchanged. Data on use of BSR in the elderly was added ba.ed on 
experience from the extended safety study (208). 

Adv.r.. Events •• ctlon~ This section reflect. tabular re.ults of 
adverse events encountered by the 987 patient. who were involved in 
the controlled clinical trials groups. This i. somewbat misleading 
in that only half of the patients (487) received BSR in the 

Page 2 lmA20.lS1 



proposed dose range of 300-400 mg/day. As all of the lower dose 
patients were included in the It and 5t ADR tablea, this creates 
an arti~icially tnfla,ted denominator. 

The 'narrative section reflects the experience wit.h aSI: as opposed 
to SIR. The narrative states that. 4J20patient.a wereexpo8ed 
wellbutrin SR; however, 4202 patients can only be accounted for in 
the dat that was submitted for review. 

IIX. Conclulllionlll and RecODmMU"dat,1ozul! 
The newly proposed labeling submitted by the aponaor is accurate 
in-so-far as what is presented. The sponsors do not mention the 
efficacy study results for BSR. (which were not encouraging). and 
they do not mention that the BSR formulation was approved on 
bioequi valence alone. The safety section removes moat of the 
repeated warnings regarding seizures and merely refer. th.reader 
to the "Warnings· aection. The only reference to seizure risk in 
the patient information section was ren~ved. 

One should consider presenting the. data fortne patients intbe 
recommended dose range in the ADR tables insteaci of including the 
pat;ent.S in the low.r do.e raXlges. ~;;~~~nt.pr~fie,tl~~~,;~,. 
artificially inflates the denominator and produces lower AE rates 
than those t.hat would represent the recommended use. 

NOA120.35S 
HFD .. 120 
HFD-120/PAndreason 

Dubitsky 
TLaughren 
PDavid 
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2.0 Backl1"OQud 

2.1 bdic:atioD 

There arc: almost 20 drugs approved l5auudc:pressaulmc:dicaUODS in the U.S.A. Most oftbe auudepressaoasmarlteted 
are tboupt 10 bavetbeir therapeutic ac:tiaD by iDbi'bitioD of re-uptake of DOFepiDepbriDe or semtoaaiD orb)' inhibition 
ofm~~~daK.A~ly75··Per u.'ofdepreSSed.paricats wbo·arc·.~ •.• aDti~t· 
medicatioD have looci clinical rapoases 10 the lleallDeotS. RiIORNS dietary rcsttietiou associated with moaoamiDe 
oxidase inhibitors aDd signifieu! levels of Wlwclcome side c:ffec:tslSSC!Cialcdwitb IDcst ortlle 1riq.'Clicaod f.etracyclic 
utidepmslllU ad witb serotooiD-sele:c:tive reuplab inhibitors limit tbe rule of IlSemlDess of these medications. 
Bupopion is aD ami.uoketone in a class by itself amongtbe anticieprcssaDlS.lhoush it is S1nlC'tU.I8Uy related to the 
UOrCcdcagCIJI dielbylpopion. a S)'lllpathQmimeric With stimw.t propenies. B~ is eapableofreducing firing 
rates of lIOfIldrecc:raic DeVIOUS in the: locus c:erukus ud. _itb ODe e:xceptioo. demoostndes a mild side: effect profile. 
Clinical usc: oftbedJug is limited, primarily, by the occurrtnce of seizures. panicuiariyassociatedwith hip serum 
levels oflJ)e ~e:..w. with padCDts with • predilection to seizures or with histories of anorexia or bulimia. To 
Rd~ce .~ •. ~. ~M~S. bupropiou is CWlCDdy labeled for.prescriptiou em • Li.d. schc:dWe dw reduces the: risk 
orseilU~·tJj~I~"lDakes compliiDce with mc:dicadora imake difficuk. [)evelopmmt of a "'~U-n:ic;~ form of 
bUp..OpiOd·'iS~'~d to allow for reduClioD ofpeak levels ofbupropioo and.tbm:fore. reduce the ri!kof seizures 
beinl~by the medicatioD. Provision of the medication on a b.i.d. instead of a Ltd. basis may aUuw for 
incrc:asedeOii\pUUc:e .... itb the treatmeiJt • 

. '_." ,:., ...... , .. . 
. '. " 

. ,' . 
:2.3 . AdmiDistratin History 

.lbe:cm'~~.fOf. bupropionsustaiDecf..Rlcase\\:i$submilted 1111116~ m a IctkrcWedl:2SJ9J~tIle Division ViCllt .. 

·· .. ~,r~~~~~j.IP~~,c:i~1l1st.Udy .. ~tbuarery:andefficacyofa~ .. formulationcr 
.:b~prOp!~~~_~_IM.:·~qll~r.~~t~c;~~lbt."lnIlKokiocti~.ofbupropion~aod its actixe 
mctabolite~:~·e .. ~. "'IS Stili required. 

At a mee.iD',~·imrepre~ta: ,·esorlbe firmoall2811992.lbeDivisioa swed that anyc:haule in labeling regarding 
the in~idcnc'of.~imre wbile on bupropiOD_~release could only be CODSidered if 6esustaiDed-release 
rorinulali~ri~iCUC'dC_, demonstfalNbioeciu~eocy.ud ifthf' firm could demODS1me~lytbatseizure 
incideDC~;ls.~iimh.~eorrelat~d with.' C .... a ~ Ittm to tiacspoasor dated 3/16193. the ~. _ed that uusfer 
of."'~I,~I~~~~ ~.w.~:~dlePi'ec:i~~c~~1le ~i'tbe spoasor, 
c:o~c:tedaJarg!-cUOUp stUdy toc:oncIUde~ly thai: tM·iDc:ideDce of seizure "-as Ies11.bUO~,%.;lrtM firm . 

.. c:ouldn()t:~~~le.impro\·ed or ~ ~Iab~·~tbey -wid Deed 10 c:~ri.~. ~uatc: and \\ell . 

:~~\~ ~~afJ~~$' ." ..... . 
lIIibCl~;u.imt. sp<cificd<~="~ _. ~ .. .\-.'bismlyor bulimia Or 
anorexiaaenma. iDtakc "itbiD the prior ~1) \\~Ora monoamine: oxidaseiDlu"bitor. or hisiory ofhyperseDSirhi~' 
lothcsustAiDed-releaseor immediatc:release fomnalatiODS of the Compourld. To reduce 1be potc:utW risk of seizures .' 
funher. tbe···~ . labeling cXouriages ~ of .• lDaximmu. of 300 IIlW'" oftbe~reJ~ase 
fomiullnOn:. aVoidiagsiDlk doses Of Ihi~ tbatCXceed ISO mg. and ~. JI'IduaI mmmeatad.of dose, 
The Jabelm!fiJnher'discOtngtS the UKOf1be compo1IDd. ill pItieDts "iJomiabt be •• hipcrrisk or seizure. Sucb 
palieiltSmightba\·ta~oryofse~~aaDiaJimama.CODCUrICDtm:eiptoforbtr~\"ClDcdicabODSthat . 
mipt redu('ethe'ScizUre thresbold,rem. ~·Of" ~ of bftuOdiaZrpiDelrUtm~Gf other 
prt.iis.PCJS~ to,,~ seizure. "'ben used • ~ by the $pOI1SOr. the iDcidCDCe of seizure \\itb tM 

BupiOpioD ~Rtlnw: C1iDicaI Rna 
. '. .~: . : -..... .. 



~ined-reJea.se formulatioo is subsw:ltiaJly !ess dw:l tMi @ftbe imm~-relasefmmu~ ad comparable to 
that of other commm:ially-mm:eted an~ts. . 

The proposed '&belin! swes tMilimited clinical ~ suLusu II higher mcicSmee of ~ ~ m patient 
receiving COOC\U"felltadmi.nistt'arioo of mimediate-felwe~ ud levodopa ud acMs.es ~ in pmcribmg 
the sustained-release formulatiol1 a.ioI1g 'IIlIith ~ Physic_ are abo ~ to ~ awtic:m wiJeDC:o­
adm~g dnags dUd affect ~ dru,-metaboliziq .Cu.zymc ~.(e,.J.. ~e.(imeti~. 
phebobatbital; qd pbmytOm). . ." - .",' •. .'. ...., . .... .... '. ~:: --: .. - . .... '. 

The drug is classified as belonging to PreglWicy Categ@ry B. Bet3use of the potentW for smouudwrse reactions 
in infants wbo might receive ~oo through mother's milk. the ~idlm is ad~dto \!Se·elUea&judpcllt in 
deciding whelher torccommeod wu mother discontinue breast fe.& or aitemadwly. ~ue bupropiOD. 

Regarding special popufatioos, it is swed that safety uthffcdiftDess in c:bildml em DOt ~nublisbcd. for 
geriatric use, the s~ Dotes that exposure of elderi1~lo~d.rele.ue~ioD~mmced.bm that 
ODe swdy Das demomnted tbar die d~itioo of~aildh$~ ill e~ .~.Wa$:. similar 10 
that of )'ooogersubjftU. . .' . .. . . . 

Allhougil the sponsor bas limitedexperieocewith mm~felca.se~ in ovmiose.me~ labdmgdoes 
address overdoses wim 'theimmediate release fcrmwatiooof the ~e.T'be ~m:cmmends 
·hospitalintionand ie~suwomvemeasUi'es aJon! witbEK(fud 'EEG 'mOBitoMi for48~after5~ed .. 
overdoses_ '. 

The recommended mitial dosage is ISO mg daily, tiua~UPt() uiauimum dailY dose of 300 ml. wich dose 
wcreases occW'Ti.!lg at intervalso! at least ooe. week. T'be ~~dsadministerm!m~.dosesof no 
grea.te; than 150 mg, with 'daiiy doses greater man 150 1'01. bem, pmb.i.eL ~ith at ~~ eight ~bet.weeo 
$lICCeSStve doses. . , . . 

1.5 

NeiKher bupropion immedim-rdeasenor bupropion $ust.aiJxd..~ea\se.h1se\·er ~ m.bted ~ethe U.S.A. 
ApplicatiO:tlSto marb:ttbeimmediaae..releudorm orb~iIi~umtcd~ ud ~were~:itbdrnwn 
ill 1984 and 1986, resp«tively.foUowq deficieocythat. uche~'SRgWalOK)' I!e~' fmmdht the apliutions. 
No appiicatioos for the mm:etin2 ofbupropioo ~!~-ba~bm1·mideootsideof1kU..s~. 

>" ';' - <pO ':.~.!:\r;.~':;:{"~:.~>.:·' y .', ,,", .\ . ~.", 

3.0 ChemistrY. ·;'::t:it<t;;-?i.:~:.., . 

The chemistry lw~ell ~eiA'ed sepmtely. ADen •••. . . '. is mil pe~.1'be~I.ity o(ih~ 
=::=~r~u~~;~·~:c:~~~'f~~~f:~Oftk.~.!~,~:~~ .. 

.a:r ~-,i" ,'.r .. ·.~ ',' ,".-. ";":'~ .. :~:-.,: 

:;·,~·:tJr~:~~/:~:·5',~~~};i<~~.'~;,:":·':> ', .. ".' 
-i.O .AD~IP~Aa8~· .j;:;,,;>;>,';' ""'>-

The anima! pb3.l'lllatology is rf\iewed separately. aDd oWl' a brief mmmary is presentedbere. 
·S . • '~r .. .., '. 

NondiWca! pharmacology srudies m!!m that bUpropioa . .na~:iDh1~!t:die~f!()fboch.~epbriDe and 
dopamine: It ~ mural and peripbual (XI and cz.:: adrmftliC-1'K~' Hi mstamme rKepccrS. muscarinic: 
(c:boimerpc) m:eptors. and D:dopammupc: rettpton.· ., .•.. .-

.5 



In studies ofbupropion ~c:kelease, acute toxi~ "'85. tested m nu ad mic:e. The lOSO in mice wu S44 
mg/kgfor maJes od 636 m&lkg for femaln. In m.s cht LDSO was 601 mcJkI for m.aJn ad 432 m,lkg for femalc$. 
Sips of aane toxicity mcluded ~ breathmg. ~Iiwtioo, ucbed *k. J!tO$is, atui&" and coowlsioos. 
AmWtido~ .toxicity stUdies of bupmpicm sustaiDeci-releasemwlved 1bfee month admmistraticm to I'm of both 
depdedud tmdegraded compound. fmdin~ i:DcJuded dose-relltcd WMtioo ad ~s in liver and tb)Toid 
weights due to reversible miaoscmW enzyme iHucticm. Thctmdmp m.this mWy did DOl differ m any significant 
wlYfm~ tbe ... ~~. m. previoos stU~.of,bupropioa m.w~e-~~~ .. 

lifetime carcmOlewc:ty studies with bupropioo imtnedia.tc-rtieasewttepaformed m 1m aDd mice at doses up to 
300 ad I SO mJ.lk3l'day ~vely, 1'here wu an mmase mnoww pmlifen:tive laious u ~ of 100 Ul 300 
mglkgfday m the rat Similar lesioos wue seell W tbemoU5e. No iDa'wem maliput tumors oftbe Uver and other 
organs wu seen in either study. 

The immediate release formulation ~ced I borderline positive ~(twoto three times control muwioD rate) 
in some smUts m the Amn bacterial mutagenedty ten, uei a highcnl dose (300, but Dot 100 or 200 mg''kg) 
produced a low mcidence of chromosomal abm'atioos mnts. It similar respome 00 the Ames test wu seen with 
tbebupropion. S1JmWed-~iease formulatioo. BupropioDsUmined-re1ease dicinet induce di.romosomal abemrions 
inrmdriie~1ogtnic:ity studies; 

'No evidence ofimpairmel'lt of fmititydue to bupropiOllimmediate~rr:leuutc:nl doses up to 300 m&r'kglda~·. In 
. the .$P€)lISOf' $ opwion, teratogenicity studies of both the immediate-release and sm1ained-reitaSe fomm lations were 
negative. 



(;.:; 
X.:··.· 

5.1.1 Demographics 

Table 5.1.2.1 preKDIS the ciemopapbic iDfowmatioo for pati~1S Sbldicd ill Pbase ltrials. These subjec:u were aU 
male. predomioaDtly,\\iUte. and age 40 or UDder. TabJeS.l.2.2~ the demopapbk profile for the priawy 
efficacy study populatioc: alt patiats exposed to bupropioa sostliacd-relasear p*ebo ill the clam eftk,acy 

,=~:::rj~~~~:::'~~=~:::~i=:=:-~~=~~ 
Phase 3 seizure iDcidaacebiaJ. Paric:a1S wen: mainl) wbit& f-..a ..... IF 60. ,Bupropioa su.staiDCckcJ­
wasacirY'aiDistem! to DO patieDIS'unclerll yars of .. The daDoPPwC prOfiles for rhcbtiproPion_iDed­
release and placebo groups iii the ~ efficacy IDd safelY-_lie ..... 1$ the ~Ies iUUSnte. 

.Gende.r 

Mass (kg) 

" .• '... '., . Table S~t2.1: .' .' 
DemcgnpbicPrc>file of 8upropiOo sustaiRd.releiscb Pbise J Swdies (N=132) 

.. ,~ 

TableS.U.2 , 
DeipopaplakPr06Jefor 'Pbase2 aod)CliDiCall::.ffi~· Sludies. 

Mm(k!) M~ 
~--------~------~----------~T-------------______ ~ 

Rule 

, , 

. ·~~~Cliaicat~, 



;fi· 

Table 5.12.3 
Demographic Profile for fl:we .; Seizure lDcidence Study 

Panlmmr Bupropion (N".3100) 
, ' 

Mean 42 
Age (years) 

StudMd Deviatico 12 

Range 18-86 

Gender Male 31.6% 

female 62.4% 

White 89.5% 
I 

~e 
Black 1.oeA. 

omer l.S% 
" 

'table 5.1.3. j shows the numbers of patients in Phase [ triats according to mean daily bupropion sustained-releoue 
dose and duration of administratioo. A majority of patients (553%) were exposed to 300 mg/day dosmg. Th .. 
mean daily dose and dwatiooofbupmpioo,SU$Uineci-refeasetrt'umenr for patients in Plwe 2 and:; trials is 
'£ho'.\1\ in Table S. D.2. The majority of parimU srudied (:53.9-1.) were treated with 300 mg.'day. The three Phase 
2-3 mals feptesetlt439 patieni-~-em of ~ ~ ~ion ~ined·reIQse. 

. ,,~.:. -"'~""~>T&bif fJjj 

Number and Pt:rcentage of Ail VollmtCUS R~eivmg Bupropioo Susta~Re£ease According ~o Mean Daily 
,Dose ~ Dumicm:inPbase 1 Clinical Pharmacology Srudies 

!~~~--------r-----~~~ 

Ountion (days) 100m! lSOmg 300mg 

B 0 2.3% 

2 ' 43.9% 

31 

34 25.8% 

13 

Percenta2t' 11.4% 55.3% 
I.b.: -

100% 



~,' . --

i.Jo3 CIaoiee orDoR 

!'\ooe of the doses studied in protocols 203 IDd ~ was ~ aD eft'ec:r:ive traDal_dOD 'die 
paraKCric ualyscsof the iDdividuil SIUdics. (ne IIIpst data bate 011 my ~ dcIs1!e,or~ 
su.sWDed-rekase is that bued 011 the subjms who recciYed3oo.lfdayorlbe~ ~ 
~ daily dosacc for bupropioa immediate~.) " . . '. . 

. .', .. " ... : ... , . 

703.41 DanalioD oeTna_eat 

8mb SNdies 20) and lOS SUIICSl- periods of four wuks.1eu ~ ~IO ~ cftacy of 
bupropioo susWDed--~lcase witb the sample sizes Ilsed. . .. 

Coac:lusioos RqardiDI Erracac:r 0. .. 

PrOlocols203 iDd lOS. both fail to show uacquivocal eWbte of tbe dfica~ of 8edoscs.0fbupropioa 
su:stJaiaed--~lea.sc ibat "ere rested. . . 

. '. ". 

" - , . 
~ '''':"'~~¢' ,,<., __ •. ~; .. w ••••• ,0.'_ 



The bupropicm ~luse NDA imeg;rmd wet)' ~ pnwicW ~ C~ for me safety 
weument wbkbfonows.1be B~WeUc:omf imqJatcdsafcty d~b:,,*d data.from PWe :2 aDd 

-Ptwtlsufies:thc·~ 1 safayfmdiDgs wm comidmd ~.Tht·ft.Ise i CliWal ~ololY trials 
mvolved In subjecuwbo receiwdbupropioc w.s:amed-~iaw.1'bt Spouv's pooltd PI:we 2~1 intepted 
~ ofsaftry ~ ~s dat.l from 911 patiauwMwuc ~d EO buJnpioo~lUS€ 
orp~tbo in ~203 :md 205 •. w1m the ett~ of J6 ~ f." -isom DO ~mt phase assessmeuts 
were available. Of tbis 1fWP. 693 patients received bupropioD. ~mease aM 2JS p8tiet'lu m:eived 
pl&cebo. ma,ddition. the .spoosor petformtd ill p1'we 3 S1Udy ~12OI) desiped to meuure s.eiJ:me 
incidence .. This study c::~ of e open-label trial of bupfopioo suamecs-measem 3100 parienu in a 
trellan-Iltp!we (oreiglltweeks • .md in an optional c::ocriDual'imlpiwe ~I indefinitely be~cmd the eight 
weeks. 

Safety is~s wfRtvaJuated em the basis of these data .sets .md (ISe ~ forms. thlcom.m~ SCVfR ~ 
events were ~ usin! ~ discontinu.arimu from· d~Q! mats_ "seriOI!$" adverse ~u (as 
defintd below), while more OOmmou hut less grave advem ream_ wm' ideurifitd mroup rommelycollecud 
safef)' dau. Treallmmt fmageut tbu!es in vital sips and dimcal~ tests wereeummtd and are 
de§a'ibed in Section 8.5. Sec:tion 8.6 contains a discussioo of those ~ e,\oellu de-emed both signimant and 
potentially druJ-J'tlated. 

NOlle were reponed from me pooled safe~ database from~ pW:~I!ed mals 203 _ lOS. SixckatbJi 
did occur dwin •. lheopt:n tria1(20I): three due 10 suieide.~due.ohOmicide. and fWo due to c:ardiac:ilmess, 
Nonfofthese deatbJiw~ ccmidcmhttributabie to~~rekue. ~t 02I-016wua·,S.year-

_ old female wbodiedor~.armt 45 days.aft:er5W'liqbUpr"msa~lea.se. Sbe.·Ud.a.bistory.of 
b)~n~!UiQI,1,~ticnt03+021.VI!~ a39~rea.r:-oidmak wbo·tiIk4Uumsdf,,;m·· a IUD ·H·days,mff discODtiDuiDg 
buprClpion sustameQ.;reiease ~Iy. aftu baviq ~m me ~b Dme days uot Patimt 053-028 
.,,-as II 32-year-oidmalt who died of a multiple dro! ~'''itlloullr\vhavmi w;eo: a smlk.dose of 
bupropion ~d-release. As of htly E~, Hm. three pariaus had·died Ui the cODrinuariOO p!we of the srudy, 
Patient O.$S-OlS w~ a 36->~-o1d female "00 kiUed hentlfv. .. &pafm approximately three. months of 
oopmpioDsumme:d'-reieaseirttaU, Parimt 07..&-013 Wa.$ a32-y~jidmaJt .. bowas kiUed byapnshot 
foUov.ingu arpmmt ubiSwori;:place after appm'tima~eIYt\\-elvev.uks of~ioo ~Iease im.Ue. 
hrient Q7g·~,was,a""ynr~ld male l\ith a hlstoryof byp:m~ indbyperlipidemiawho &d ofa 
presumed myocwiaJiDfaraicm after 130 da~"S ofbupropiou sustaiDtd·reltase im.Ue. He had· complained of cbest 
pam to his pnmarypbysic:iu st." weeks before death. . -

, .. , .. ,.-, ': .. : ., . .-;' , 

U ·~~ftst of Dropouts 

Table IU.I, 1 summarizes reasOns for premarun: discontinuation limOD! patients wbo werer.mdcmly assiptd to 
receive treatment under pmtoc::oh 203 .md 203. Because 36patieots usiguedto recei're £rearmeu, .dropped out 
between poil'lt of randomizmoo md first in!estion of mediarioo. the total Dumber of subjeas in thisut:Jte is 
larIu by 36 tlwl the Dumber of ~ ill the mtqrateG St&DUIWY of safety dmillR~ Th.is tabk_ was compiled 

. ~. revie\\iDl tM reMOllS wiped by the mw\iduaJ mvesUptOn for nm subject "'~ ~.out, msevmi 
. cases whm,' "Coa.s.ent W~u".1I.S usipedby the m~u a rasoufor ~-aI. -\Vhere the 
cUe repom or unath'(! case summaries suggemdm tbis micwa-tiw "'Lack of Efficacy"or "Amoerse . 
b-ptriencts" bene.- apmmf the r~ for cfroppmgout. ooe of the Emu two c.'qi!anarions wu used m the table. 



Table 1.J.l.! 
Incidence of PremlWl'e Tmoiutioo Due to Specific A~ Evmts m Pmweois 103 md lOS 

Reason Bupmpioo SR (N"'693) bo(N=135) 
-

~ (indudiDg rash. pruritus, unic:w) 2.6% @.90.4 

Headache '1.3% O,~'@ 

NauseaiVomiring 1.2% OAO/@ 

AwtietylNervou.messIPank AlUde 0.9% 0.00" 

Cardiac (including paipitarioM,tadlyc:ardia, 0."" 0.9"':" 
hypertension. cbest pain, myocardiAl itlfarctioo) 

insomnia «>.6% 0.4% 

A!iEalion 0.6% 004% 

Dizziness 0.3% 0.00/" " 

Hallucinations (U% o.m~ 

The followmg table lists aU those c~sories of acj"mt experimecs icadiDl to dropoot thaI were 1ISsociated with 
at least 0.3% of the :; i 00 subjects who received .opioo sumincd.rekase in protocol 208. 

Table 8.3.2:.2 .. 
Incidenee of ~marure Terminatioo Due 10 Specific AdvflSe Events in mlocol203 

Reason ',. &pr~ioo SR(N""3100) 

AUergjf:(im:rucMlmb~pmrims:;mtitW) , 
,. . , .~ .... 1.4% ' ' . .. ', 

Headache U% 

N,1\I,Isea/Vomirillg U% 

AnxieryiNen'oomess/Pank Abet U~~ 

Cardiac: (indudinl palpitatiom.mh~1hmiu. O.5~@ 

syncope. cbest pa~ myocardW mwttW£I) 

Insomnia :.:':, " n.~" 
, ,'" 

iot! O.~. ..c: 

Diuiness : O.$~'@ 

Irritability 05~. 

Somnolence OA~'@ 

t Impotence 0.3% (of' 1167 mAles) 

21 



In the pJacebo-c:ODb'Olied studies. there wu a ciose~dmt ISSOCWioa .~ mcdi~iwke IDdrisk of 
iUersic eVeDtausiDg discoznmw.uoa: ~ cvats ommed m 1· of lIS ~ (O.9%) who r«eived JOO 
mgfd bupropioD sustained-release. in.4 ofllS patieMs (J.1-At) who received ISO to 200 mgld ofbupropioo 
~~relnse, ed m U of 343 (3.1%) ~ wbo received 300 mgld or mcft ofbuprnpioo SUS1:am~ 
relem. 

E, ibou1d.be Doted that the aboveprofiie of ~VUK e~ ~I J() ~ ~~ is similar to that 
eStablished ·iDthe iWrial·product~lopmeUr of~. immcdiate-relcue. m .. form of Ihe· drug. !be more 
commOD .events causiDl discontiDuatioo ~ DCm~bWric ~ (3.0%) (primarily ~ioc and 
aooormail:neutaisutus). digestive hI:t disordm (2.1%) (pimaril)' HIIISea ad ~I}. ~ic:al . 
d~ces (D.N) (primarily seimm, bt~ asleep ~es}.ud ~Iogic problems (1.4%) 
(primarily mbes). The simiiar profiles are secodcspile use of lower totallevek of drug and. pnswnably. fewer 
t1u~tionsof blood leve! of bupropioo in tbtbupropioo susum~release uiak, 

Safety findings DiKonred .... ito Othu Specific Sare" StntqiHl Surch for Serious 
[nuts 

"ihe~ccmducted a manual sarc:b of the·I\'Iilable diWeal data from tbt two. Phase 2·3 placebo-controlled 
madit5. f~eveutsthal it cOMidered "smous/" Thccriteria for "smous" were Wai" life~threatenmg, permanendy 
disabling, requiriDg or prolongiDg bospitaiiDtioD,ccmgcMai abnormality.~, CMm'. otbtr-u determined 
by me mvestigaton. Si'( such evmts 'tl-ere*utifiCd intbt piacebo-c:ootroUahma fow- of these cx~d in 
sub~(tswoo received bupropion susta~and two CXCLlmeS in subJecb m!c:ivml placeoo. Attribution of 
dme! smoosewnts Was Idt it the dismrioa'of the iUdividual b:tvestiptCn NOne of the adverse events was 
amii>uted to the medication by the. sponsor. htpatient #200 of prolcxol 20S. bowever. the development of a 
sevuc"stomachflu" \\;th nausea. vomiMlodilrrhea; a debydmioo mj,uiriDg bmpibtizatioc 'tlithiD $IX days of 
commmc:iD~ intake of bupropioo ~lew ..... wbidl is associated with ~:md vomitiDr--in this 
re>viewer's opinion may have bttn USCICiated With. Ihednll· In patimt #204$. "cramp-lib" cbest pm began 
widlmtwodayufter commenciDg iolakeofbup'opiOll ~ed~release:md pmisud f~ three days.. An EKG 
~.)'aft~thepain resolvcdwasD~.CbfStpain didoot rec:urwti.m .... "ttks "'Cr. lbestudy;at 
:~I~rimeJt evoivtd into a m)'OC~ mfarctioD. A~p the ·cise ~ t"OrmfOidmsubjtetmaes no . 
mmtiOf1of1mdmying·diseue;the·summuy-bIiltmilie~·!·~·.·~_miUYreiOOiStMt·­
c~ artery disease was foomito.be pmmaiDthis pariem at post-Ml ~ No parierlt 1a.kmg the 
medic:atiCQ overdosed or attempted suicide durialtbtcOw:s.e of the cODlroiled smdjes. Ahhollp s.ei.zurt incidence 
was ~major concern with the immedillle·release form or bupropion., DO pmatt uperi~ aseimre during the 
course of the placebo-cootroUed smdies or ~ sustaW~release. . . 

An additiOtlai 55 serious events were DOted u of JUly 14. 1994·u haviD! cxcwml ~ me coo:rse of OJICD 
. buproploll5usuirled-release trial 201 .. Se\U ofthcse wrrecmWdeted by thespoGsciru bem! pOssibly or 
. reasonably amibuuble to bupropiOtl summed-release: three ptiems experimc:echtiz:ures. h."O patients 
t~riem:ed panic attacks. oce patient experiem:eO facia! edema COtlSistatt with ·lIIDdCflk. ~spome. ud ODe 
~a1texpcrimced severe SOUlDOim«.Tm patitDls ~eO seriou suiddIl.~ ~·or 
~"",ise attempted suidde. Eipt ~ apaicaced~ ~ Of·. m~~ iDfaKbcm. 

AU events that the SpoMor Cltt!Oriud userioosdlat were thought by the spomor Of mis reviewu as being 
possibly or reasonably attribwable tObupmpi01l summed-release are listed mAppeadb: 1.4. 



8.S Other Safety fiDdiDp 

8.5.1 ADE meidcoec Tables 

Treatmmt emCflCDI adverse experiCDCes weR: ccasidered Idverse experimces dud cmC!JCd or .. orsened 
foliowiDg the bqimUDl of the trcatmaI phase. All inveslipt.Of tams wm COIIftIttd by thespoasor to 
COST ART. tcnQ~ 

Tablel.5.U 
TRatmCDt Emersent Advme Expaicnecs in ~ Pbue.2-J Trials 
(Reponed by ae least t%of PaIiems Treated wi1b 8upropicxa SuslaiDed-hl_) 

BODY SYSTEM I ADVERSE Bupropioo sustaiDed-rclhiC DosiDs Group 
EXPERJENCE 

100-200 m&ld 30G-400 .J/d Placebo 
(N"3SO) (N-343) (N-235) 

Psychiatric Disorders 
.'.. 

. 

insomnia 9.7% 1".0% 7.2% 
.. 

Agitation 2.6% 5.0% 
., 

1.".4 

An.'(ie!y 4.6% 5.2% 3.4% 

Nnvousness 3.4% 3.2% 2.1.% 

Somnolence 2;6% 1.5% 
.' 

I:~ 

britabililY 4.QIIA 2.9% '. Q.4% 
.' 

Abuorm.alQft.ilDs· . '2.6%' 
...... 

I~% 2.t%· 
< ."~ •• , ••• '.' .~!" ........... :~,.,~.-• .;..,' ... , .• ,:... . " '." -' ....... , ... ; .. ~ .. , ...... •• ~ ••• M"' •••• ,_ ,,,A_,' , .... -•... . ~~ .. ~ .•. '.'~ '.,,. ... __ ........... .' ~ ... .........•.. " .' .. ~. '''''.' .' .,.-,-"., ... ....... ~. ~.", 

QlS SlimWaUOn. 0% 2.0% . O~~A 

OdIer NerVous Sya.em Disorders 
. " 

DizZiness 9.4~~ '.9% 5~1% 

tremOr 3.7% 6.1% > O ... ,~ 
.. ,. 

HYlK'nonia 
,",-

1.4" 0.6% · .. · .. 0 ... " 
'.' 

Digestive tlK1 DiSordm . : .:.": . 

n.yMOudl· < : 12.~~ 19.5% ·····:7'. .:.~';:I":i;s3" 
. ' ·c· ':" . 

." Nausea"": IO.3~~ 13.7% 1-2'~ 

Diarrhea S.J~~ 5.1% 6.m' 
. CODStipatiOD • .J~' '.0% 7.2% 

a...,.. Sur'GiDeC ItdciIR C1iDicIIltC\icw 
" . " 29 

.. 



BODY SYSTEM I ADVERSE 
EXPERIENCE 

Bad; Pain 

Fever 

Neck Pain 

. Accidental Injury 

Respiratory System Disoo!m 

P~!,yngilis 

_SU'l~iJi~ 

Respiratory Complaints. 

kin and Appendages Disordm 

TKbycard.ia 

2.0% 

1.4% 

3.7% 

U% 

2.3% 

U% 

1«U% 

LW ... 

2.3% 

(U% 

2.3% 

L7% 

L4~~ 

Ln~ 

'l.4~{' 

30 

3.0% 

26.1% 

2.96.4 0.96.4 

2J% L"~ 
3.20/11> 3.4% 

23% 06..4 

1."..4 

2.m% 

5.2% !."..4 

.'.5% 8.S% 

.1.1% 

1.1% 

tU% 1.3 

S.2*h. O.~. 

1.'78" 

0-..4 

1."..4 

1.3% 

l.3% 

B.r.4 O.~. 

O.~ O;~" 



BODY SYSTEM! ADVERSE BupfOpioo sustained-release Dosinl Grcmp 
EXPElUENCF 

100..200 mg/d 300-400 mife! Pbubo 
(N'"'JSO) (N"'"l4J) (N"';US) 

i Infections 

Upper a~intt:wymrec:tioo 7.1% 1.9% 1.26..-

AuS~e 4.3% 2.6% 2.6% 

Special Se~s 

TilWrus 3.4% 5.2*.4 L~. 

TlStePervenioo 1.1% 2.01''' 0% 

Blumd Visiml 2.6% 2;~ 2.6% 

usculoskeleta! 

A.rthr.!iili3 2.3% 2.00" O.~. 

My&l~a 3.4% a5.4~( 3.40/. 

rm~' Systftti O~ 

Urilw'yTrut mftctioo 1.4% 0.9% 0.4% 

Urinary fRqueaq' 1.1% 3.5% L7% 

eprnducti\lc ~Male 
Km~e b,wd oo#lUlepai~ts (BUPSRB~lOO-12l •. SUP SR J;OQ...4OOrmHS) 

Impott:~· 
·.0 L6%1 0.9% 

..• 
. ~'c. 

Reproductive Disorders. fenule 
(percmta!e ~dM# female patieots (BUP Sit loo..:i()b..ns. SUP SR 3~oo-nl) 

U% 2~ 4.~'c. 

The followmg advme evmts occumd at a ... ~cr Ihm five per CeDt m at kast i.e bupmpioo sustained­
release ~ pwp. tmti wen:.S«'D &1 ~ ~ic:e as ~ m ODe or men bupnIp_~bse dose 
groups MIm100! plKebopatiems: 

Agi~riOD 

Dr)' Mootb 
Pharyngiti$ 
RiISh 
SWusibs 
S\\"eatm! 
TilWM 
TmDW' 
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Bupmpioa immediatNelcase use "'IS also assoc:iated willi ImDCIr 118 rate IIIOI'e dtD. twiee as ~u 
placebo. Other advmc expcricatCS rcporud more 6equcady by buprapic!a iimMdiatHeiase pMiCDls .... those 
OIl placebo iDcluded qi1atioD. dry mouth. rub. a:Jd cxccssive swaaas. . 
[)rue Respons: for Common. DI'IIg-Relmet:/ AdIIen. Events 

VisuaJiDspedioa ofraICS in·.Table ~~.I.I fOJ'dicfoUowiD&.~ ~.(rcpatediDTabIe·a~S.l.2}~d' 
diat the follong advme experiac:cs daDOIIStI"Itcd. dose dcpeadeDcy: ~ dry mOurb. ~ rash. 
$WeariDg. riDnirus.. aDd 1RmOf. . 

Table a.S.J.2 
TreatmeDIEmergeol Adverse Experieaces ill PJatcba.C~:~ ~ .. 3TriIIS.(Reporucl by at least I" . 

of Patiems T~icd with BUpropioc ~ReIcue"'Dose DCpeadeDcyAppamul ...... ,. ' . 

itatiOD 
' .. '.' " $.0% .... 

Dry Mouth 12.9% 

"52%'." .. 

Swealing 2.9% 

: TmniNS 3,4%. 

.. ,.~;, 

. (N-n,) 

5.:5%: '.' 
: ~: ~. " " 

". 1.1% .' 

o.~ . . ' '. 

1.3% . 
,'. t.1%,; 

,_. ~ . -.. ~ .. -,;,'..;.~ '"' .. -- ",' "':':.~ .:~ ':/:. -;.~.::~': .. ' 

.,......... '1:=" -.-a"·.' Iiii' ~'I:iO:-." -iliili-•••. 'iIiIII--1Iii·'''.'''.---iI" iii"_"~_'~?%_""_' ··'iiI"·." ·."·Iii'.· ··Iii···· .. · _·'_··iiIi,,·_···:_'riiiii·~'iiii·~_"~_'··.~iiiii···<iii<·_~·"·" .. " __ '.' ""'.-' -.,,_,._~ .. O=~_.' .. :,.' .: .... '"" .... ~.!I .. 

8.5.2 Laboratory Fiadiap 

Clinical laboratory lesu 'A-ere obcaUicd OIl .U patiCDts in the CWO majOr pIaccbo-coD1rollcd studies 203_ 20S. 
ud the &dings for dlcmisuy. ~Iogy. ad uriDal)'Sis "iUbC~ _10\\'. . . .'. 

, :,. j", .' 

1.5.1.1 ~nm CHmistry 

AppCIlml.5.2 .• lim_ bouDds.dIt ..... pr0vidc4 ror.~ioDof""'" ~:YlJutSas 
beiD! of poteDtiaJ cJiaical~. . '. . .. ··.··:,.·,i:i(i.\>.:;}·· ..;,?("::! 'i ..... 

ThefolJowin, table displays dJc proponioas ofpatieatsmeedDa~:~~iaiD~I~~203 
aDd 205. Patients ,,-ere coUmed if dacy acctdecf a ~ vaJucltdie poiDi of ~. 10m. die SNdy. 
The denomiDator from whicb the prrmIIIIcs arc calc:uWtd is die DUIIlm of pariCDtS b that dosiDI pwp, 
exciudiD! those ,,-ho bad lab values ~'CIDdtbtbouDds spedfted ~ lid da'dJe~'; . 

-., 
~-



Tabic U.l.1.l 
Pi'f,lporticms or Parients Having ~ ClioicaIly Sipificant CbaDacs iD Serum Cbemisuy Variables in 

Protocols 203 -205 .. 

· ... g~,,:to-··· .. ·.··· 

· ... .;-.ai' ." : ··.·_WD 

'. 

693 

692 

692 

693 

.. ' 

'692 

693 

.. :: .... :. '''1: 

I 

o 
2 

2 

.' 1 

3 

o 

. 'Abaoimal 

235 

235 '0.4% 

.'. 0.3~ 235 

.... ~ 
'. .' 

235 
. .. ' ··c. 
0.1%.235 '., 

'.' . ..,:( .... 
(M·I'. .235 .. ··oe~. 

0 .• % ;235 

.... , ':4)%, 

3' 1.3% 
.' 

Thcnumber.ofparienu exceCdiDllhc~ ofoormallaboratory ~wUDOl'" tDOUPtO drawaQY 
sipifk~uwisrial weRDen about dilJ'amt eft'ects of drve.vmuS PJaccbOm C:ausiDc:a:ueme "'ory 

· \1a1ues:~eaJI chaD~ from baseliDeto,·. visit iIi.serum c~is1rypa!8lllCfaS,,-m.~ by die spoasor 
~1m(raeDIpoups.ida WUc:oxaDnak sum IDIlysis(Tablel.S2.I.l).:~~"-ae__ .••. 

. si3~lySipifitautdi~ Dca. wee. tell tobediDic:alty ... paraiDtf« dIe,poopasa,....: cae paticllt 
do~2,004lWitha prior mory ohlMted.madaiDelevefs bad a~kvcl of I.? ml/dL _uriDalysis 
~iD:'vatUe of 3+ at scimliDg. Afte:r~h"C Weeks of 200 ml/dbUplOpioa:~ScnimCraimmc 
~~l"_~lm leIL. ad wiDe '.~ uncbalL.1bt • wutbca'cfistctllJiDuedfiGm'I20S 
·~~.~~~·~m creaJ:=NoOdwi~wma;-~··~,to;~~.scn:::IStiicS. 
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Clli:Ueal Chem~ 
md DirecdoD of 
S~ti.stitany 
Si~cmt~le 

ALT 

AST 

8.5.1.1 

Table 1.5.l.l.l 
Wilcoxon Rank Sum Analysis of Cliniw Cbem~ Clwlge Scores 

in Protoool.s 203 aDd 20S 

+ 

.. 

.. 

. Appendix !.s;:~.2 lisuthebmmds dw tht sponsor p1'O\ided for ccmidmlioO of abOOmul. cbemimy ·ftlun as 
b¢m!"ofpo€ential ~lmicalsipifkmce.· 

The following ~b!e displ.ays the propomons of patients meetml those mleria m placeIKKonnJied trials 203 
;wd 205. Patients were cmmted if they exceeded a laborntOfY value at the pomt of cmcontummoo &om the sNdy. 
The denominator fromwbich the percentages are calculated is ilie numb.tt of patiem in dw dosmJ group. 
exduding those ~bo bad Dab values beyond the boonds specified before md after the ~'. 



Table U.l.l.l . 
Proponions of Patiats HaviDa PoreDtiaily CliDkaUy Sir;DifieuC Chaps ill HematolOJY Variables' in 

PnMocoIs 203 aDd 205 

IJ % 

HemogolobiD-1Aw 693 o 235 0.4% 

o 
MCV-low 691 0.1% 235 0.4% 

MCV-Hilb 691, o .... 0% 

1 235 
, .... ' 

C-Jii!h 0.1% 235 o 
.• 0% 

215 0.4% 

2lS 

Eosinopbils-Hilb 692 llS o 
'l:lasophi~Hi&b . . o '0%.' 

'.'. ! . ,,,,. '.' '. 
693 

«) 

The . number or pariats cxceediDI"~ ofDOnDalIlcmarolOlJ. YaNes was. lar&cc:ooup to draw illy , 
sipificaDt swi$lical iDfcrcacesaboat clift'cRaicft'tcts or qv-.s plKeboUpaDtbesc bcawoIogy values. 
MeaDe_IfS &om .. liBe ~JastYisitiD smam ebaDisIry pII'IIJDttCrS.~ CCICDpIIRd~.1.bc sponsor'aCross 
1tt&lmeDI poups "itbWilcoxciII ....... ~ (1'ibIt 8.S.l.I.l).,.AIdaouP ~\\-m: some swis1ica11v 
sipifitut ditfmoecs. Dolle WCIe':feJtto lIteliDicaDy imJlOlUDL No pItieDu \\'eft ._Waued because of • 
hematological fiDdiDp. . .' 
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Tabtel..s.l.2.2 
Wilcoxon RW Sum ~"Sis of HautoIoiY Quae Scom m Proo:I¢ob 20l md 205 

Hematoiogy :md po V~ for Trurmmt 'IS. Placebo: " .. <O.OS; ? .. <O.O~ 

Dincrioo of 
. Statistically ~oI.au ~l:WS 

Sipificmi Chule ISO mgt€! 300 mjl'd 100 mild 200 mild _-tid 400 m,Jd 

Hemoglobin (1) + .. 
Mev 
Platelets 

WBC 

NeutropMs (1) ~ ... 

t~mpboey1es (J.) .... ... .. 
~ 

MOMCyw(1) ... .;.. 

~~1s 
asopl1Hs 

. 

The ~poMOr considered d~1C1i. unut}Si$ ~.or .... ~. of p_ .. t1iIrO ... ., of pomltial 
~Umiu.liip~&~e. 

The"fo~mlljbli-ai$pbj1.··dti~·J'~_C" .... ~ .• ·~tHtriah 203 
and 105. ht~ftts ~~ t~ if _~ tuu*.b .~. ~ .... po_ of CK_.~ from ._ ~~ 
The d~imJ« tom ~bKb tM ~art cab .. · .... __ of ~ .• U· ... ~. 
ndudW.J ~ who had tab vahm, bc:- _ ~tlf,Wdfted lIcfcft _ dft - .,. 

t_.I~J..J 
Pro~ of '-tints Hlvinl '~LI"" (,l~_._~ ifj t~. V~ *'" ,... ... 

C_OIW~ __ ~ 

1M tow _idnc~ of ~ ...... II ............ ~ ,..a1llliMlr-. ~ .. ~ .• -
~~pI!Ilitat~. ~ ............... _._ .... _"""'.' .. . FL ...... ~ 
~ebo-~pdI" ~ .. :m '" tat. _ •• I f'iIMr I.Dd f. C I Ii' nflll*."." of 
~at'W'ia m ~~ftltflt ,'S. "fto.ftIIftt~ .. ___ lu.d.e»,",1 ilT 114.~.:M). ** 



( 

Table 1.5.3 
Diffemsces iD Effm or Btapn1pi. SuaiJJcd.hlase \IS. ~ «I V~ Sips 

(5-S)'StOIic Br, ()ooDilsfolk »P. p-rwe. W""WcjJltt) 
(t .. 1Daase • PB .... J.-DccmIK iD Pmmcwr) 

( .... p_ """"O,~.~ .. , <- tUm 

~lO1~ ~:msDoup 

'Week 
ISOmJld 300mI'd· ·100 ma.-fd 2OOmJ'd lOOmJld mstd 

i t£.)+.lw~ lw~ .1,..,. 1'P+.lw· ,.,..lw ... .lw+ 

2 J.W. 1s·.lw+ .LW+ lw. 
.3 lw+ lw~ lw~ ,h,. lw+ -
'4 1'P+ lw+ l 10+. J.w+ 'fre , J.w· J.W+ 
,5 .t.w+ J.w+ lw· .LW+ 

6 J.W+ lw+ to· i'P-. lw· lw+ 

1 J"W+ 
, 

J"W· J.W+ 
, 

S t5·, J.W+ !De -

'h".lw.;, 

Eimrnc~~Wm:,DOlS)'StetUtDlly~m,d!c~2.Jtmlspmm~~wm: 
~cml",~M ~~.~ ofpb)'Sical eumilwWomUa'who.~_ 

=~a:~~t'~=~~~.~i:~~~~·~···' 
"'ere no !:iiDQ,liy im~ dru&.n:1mc:I akuarioas m e~s. Ne~1m.. «It ~)ar-old white 
fenWc (htiec SOSI. protocol lOS) • ~ 0lIl of me st1Idy'due to aD mxidy MlKk ~ kiq hatrd 
",im buptOpl,cm ~~'-400 mild wu acccd at l~uatiO!! EKG IODaaW.w ~ and 
M!ahVC pm:ordial T·",'aves that \IfIIUe ~ 10 be ~ tOllSimat with ~ auiety. 

Protocol 201 ~-as ~ed speciftaUy 10 as.smdle cumuimve meickKe of Kmun and .... -em n't'Dts 
occurrin, durin,_ eilbt ... ·uk period of i'D&Kcof 100:.)00 ml'day Npr~ ~kae.. lU $tUdy was 
uopellaiaior~~~iD.I09CCD1mDllrioP_dw~lI61pmaus.Of 
dme~ 41 did moe ie«MstUdy medica_ .. :t is~"III ~ uothu 19 iDp:sted midr· ~cm. 
ThCK 61 paI~ .. Cft acNdedhm aU fbrtbu~Six pdimts ~ exdWoW hm semftiDcidmce 
~ariesb«USttbcy wm: roUnd 10 haw bad II prior histot)· ofhatmmt ... ;m bupmpicm. A ".00:.:;'00 mg 
cohort" was defined as ~ts who 00riq their puticiparicm m Che tnatmmt phase rtteivcd at I~ one daily 
dose of 100m! ad 11 mmimum of 90% of d!c klCaJ cumwmvc dose ~ftd for a 100 mJlday ~tD. 1"1W 
coDon ",-as made up or 2'51 ~ more dwI ",.thirds oC ... 1lom we~ at 1k-3oo Dlg'da)' dosmglevei. The 
number of patients at each dosmglcvd at ncb .... edt Of Ik- protocol is li5ttd m Table 1.5.5. below. nx 
tnatmmt SdtiDg mel ~ "'as iDtmdtd to ~ II I~ tlUlmcDt~' To be included in the 
StUdy patients ,,-m ~ to be at last ap18. Daave a elilpOIinA depress_mel be cODSidmd appopriate 
(or tmIlmmt ... ;m ~ ~1aH. ~ emma"'l!fe IS fuUO'L!t,"S: 
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I 
t 
1 

( 

TIb1eI.5.l 
Dift'emaces m Effect of ~ s-a-'bkase ¥s. P1acebo 01) ViiaJ Sips 

(S-S~ SP. D-~ SP. p..hIse, W-W.eip) 
(t ... hIaasc in F'aWlOti. J..-DeI:rase in ~) 

(e '"" <-o,OS, oj, .p:C'" {J.on 
Prowcoi 201 Dosqc ~lOSDoap 

Week 
ISO.J'd 3OO.Wd IOO.~1d '200 .,'ei 3OO·tId • maid 

1 'to+. J..W+ ..tw+ tp.;. 1'P+~ J.w· 'tP-, J..w+ 1'P- J.w ... 
, . 

2 lw+ 15·o.tw+ ! J.w+ lw+ 

.3 lw+ .!.w+ .Lw+ J..w+ J.w+ 

4 1"P+ J..w+ 1'0+. ""w ... tp •• J..w· J.w+ 

5 491+ J..w+ J..w· , .Lw+ 

6 lw+ J.w+ tD- 'tP". lw· ' J.W+ 

i lw+ lw· 'W+ 
I tsOl, ",,91+ to- ."., J.w+ 

Eltm«Mdj~~,_~emMiaUy~d mfht pUse 2~3 crws ~ ~""m! 
~t4,oa J64~at~,,_~afpbyUWCUlDiD.uioG,~aom.~_ 
I*~ial ~of.~G;~~·bad EKG'lduriDg fht tmtmmt pIwt cf_ potut.:DJ ud"lS6 
$ubjemW£K'6'J.· __ mNfi3iHtOifdIC·~_·1ime·opmton·or·ibe'~·iD~·ihm· '. , 
'OI.tn~ ilQ d~ly imponu! drq·~I..s akmrioa, ill e~s. N~ilW. _ 6~)af.-oWwbiit: 
rem~lt: (PatinE 50S •• pC'OtOCOt20S) who chpped',~ ,of * 'swdy due to III mxidy -a "iJik be., ttuttcl 
'OI.;m ~~ ~rekase400 mJId wu DOIe4.I,~uasioo EKG w Iaaw: Il&riaI ~eat aud 
Eiqarive pm:ordW T·wlvn dI.at W'ft'e ~w be ~es comismIi with ~~; 

Protocol 201 "'as c~ spec:ifiatly to asKSS. aaw.lve iKidcDct: of seimm _ odm-.~ evtnts 
«~! dtlriDl D clPI"m period orilabor ICJO..300 .".y ~cm ~~~ n.is~ was 
au open ~ of~ ~~iD lotcasm~ide dIa aarvWl161~ or 
thnt:~416!_~midymt4icadaca,,_:tb·~-u~~19~ed~m~oa 
These' 61 patients weft cxchJdcdfrom 'aD furtber·~ Six patimts wm: ncmded from~· ilx:idmc:t 
mmmmt:s ~ cbey W'eft fouru:ho Imoe bad a prior hmOC)'ofmatmmt \\itb ~~. It. "1~300 mg 
cohMt~ was de&t:cI as pahe!21S woo ~ their pulicipricm m the treatment ~ rttei ... ed al lt~ we daily 
dose of lOOm! and a mmimum cf9O% ofthc total cUmuJmve dose requittd for a 100 mi/day rqimea This 
cohon. was made up of 2951 patimU. mcft' tbu IViO-Ihirds of ,,"bom Wt:I"e at the 300 mltday ~ level. The 
Dumb« of parie!2U It eKb~ nl at adI \\_ oflbt pmtocol is Jistt:cl 8ft Table 1.5.5. below. The 
treatment scuml am! popuImOll was ~to R'pm\m.t a aenmJ treatmCDt popuJatioaTo be iDciuded m me 
sru~·. parlems wert rtqWmt to be at lasi". II. billie I Aiapot'is of depm.siof1. ad be c:~ appmpI iate 
for autment \\itb bupopioa ~Ia.se. &dusicm emma wm as follows: 



t 

• Pricr ~t wit.b Ill)' form of bupropioo; 
@ History Of ClU'mlt diapmis of tmlimia Of ~ lm'\lou; 
• KDOWD predisposiUoa to sei:z:l.ft (e.g., history of sei.mre, sipffiamt bad numa. famHy bistory of 
idi~ic seimn d~. ~l ttutment wi1h medic:arion b loweft'd sei.mre IhrHhold. Of clinica! 
~ of ~jc.1 Of ~e IIk.se witim the Wt ~'eu); 
• Receipt of my Deurokpri~ Of ~t 'lritbm ooe wm of the rrarmct ~ (~ weeks for 
MAOI's, domiptlrU_~. Of ~iM.aDd f. _bfar ~); . ... . 
• ~!e medQl d~ Of a disorder that would mudm: with b~erics of bupropjoo, or 
muri'm: with the Kcunte assasmmt of ~ioo; 
• Prf~cy, lacutioa, or umrilliDpes$ to employ coo~wm~ IJlCc~reto ~ wvestigator 
duriI:Ig the study (fmallies only); 
• Active suicidaJity, 

Table 3.5.5 
Number of ~ m Cobon by Trca.mem Day of Protocol 20~ 

Treatment Day IOOa:ng.'day 200 mildly 300 m~ia~" 

I HH m 2050 

7 S.$ 145 20S0 

14 47 638 t919 

21 41 SI4 fi147 

23 40 56l Ins 

35 39 $11 1614 

42 35 ·4'3 !611 ........ -,._- .. " -- -~.-

49 ~ 411 1573 

56 ~ 4$1 DS46 

During the eighl-" ret U't'Btmml pbue of me. srudy, bupropioa sustailJled..mnse m dosa up to 300 ml'day "'"as 

w«iated with an obsen"ed ~ me of 0.06% (2!3094}\\i1h a 'upper. ~ 9S% ~e limil of 
O"14~e. Including parimu who mnained m die coaEiDuarioo pbueof the ~.~ ~. eip.-wed.: ~ 
trt'.llmeot period. bYpropion ~Bease m ~$ up 10 300'ml'dly ... usoc~ with III ~ seimre 
l'l1te @f O. E 0% (3/3094) wirh ... ·.uppa-··0DMickd 9S~{'roddmC'e liait·O( O.l~ MViVl1 .. lysis of tbe·19SI 
~rienu m the ~OO-300 ml.c~·~ ~Ided lII·aaulariw stimft·nw of 0.01% wim III ~ ooe.isided 
95% confidence limit of O.il% (Of dxtfmmm~. 

fifty-ooe of the 29~S patients m the ·100-300 m, cohmt e~oud a .ch:em n'1!llt that ~ sponsor termed 
"serious. K of which seven wen: ccmidm:d to be possibly amibwbk Of Rasooabiyambmable to bYpropion 
~ed'Rletie: tmtt ~~. had ~d c:oo\"uki\'1! semam.,cwo ~ ~ed pmic at'tKb. eme 
~dellt experienced bypmoamoJ~. aM ODe parim n-pmftKN fXdI ednuI ~ ". III aJlUli~ 
reactioo. All thrte of the parlmu.\\-bo had seimns pcmibly or ~y ~.to ~icG ~ 
release \II;"ere males betwem me aps of 43 aOO 49 )u.rs ~ pI1iad 011"-' bad a ~ of Ikoho. ~e 
ad bad ~Il driDk:i.ug akOOm prior'to III ~ 00 die ~m day'ofa~ pMimt013-014 Ud· II put bistOI'Y 

of akobol aoose and ~ III seiz.lft 00 me tbim ~. of ~ .: UIO ml/day; _ parinf O~ "'M 



;. 

( 

noted to bave a smaU araclmoid cyst GIl NlU _ a history of six aIeoboIic driDb per day aftcr·lae. apericaced a 
seizure.oo &he 66th day of trealmmL ID Idditioa. dine palia. experiacid seizIfts Is sequelae foUowmg 
overdoses with bupropion sustaiDed-rclease: puicm 03U04 had iDpsted her last llupnpiGII S1JSIaiDcd..rclease 
prior to a period of tbree days of iDtamitteDt c:cx:aiDe abuse that eu .... autcd ill ... overdose·wiIb oYer.500 IDI 
chlordiazepoxide and pbencyclidioe; after "boIn:IiDJ tablets- for soiDe time.pIIIkDt 011.01 J toot aD qvadose of 
a '"baDdful- of 1 SO m, tablets of bupropioD ~rclease; IDd ""'090-022. _Jested 6QO •• of bupropioo 
SUSl&ial~rc!ease.overa 7~bour ~ ~ -caldaap" OIl JI'ftiouI)'lIIiaeddoses.l'woplliaLU:xperiaced 
seizures !bit were considCted Ulftlated to buprapiOo ~ iDtBc jiIdas 008-004' ~td a' 
seizure CD the first day of the study before: t:akiDs Iter tim dose of ~ IIId patiml 022:-032 experienced a 
seizure 39 days after discoDtialuiDlabe study after one dose of bupropioa.' susWDed-rcJeut~ No adJerscizures 
were reported. 

Si;~ palieDts died dwing the prmocol:duec pIlieIns commiucd suiCide. two''''' died.o( am_disease. md 
ooe paljenl was murdered. None of abe daIbs' were considered to be auribalrable to IMaprOpiaa smWn~release­
A totafof lSn patients (83% of 3 JOO) \\'CR asseSsed IS aviDl either DO side effects or side eft'ects "iUcb did 
001 significantly interfere with their fUDctioaiDg. . . . 

8.5.6 WilbdrawaS PlacDomnaiAbUSt 'Ole.dal 

The sponsor reports DO msunccs of bupropiGiG. sU.saaiDed-mease abuse« ~" Witbdrawal pbcoomena 
Wfre Dol formally assessed after paticDIs dfscontiaucd bupropioa ~rc~.IA1hedevc."'cnt"r . 
'bupropioo . immediate-release. the ... 'a-cr mila dose of 400 m, ~I ~~ over placebo 
responses CD the morphine beluedrme·poup subsc:alc of the. AddictiOn Itescircb c.~~. _ • score 

. intermediate betweftl amphewniDe Udplacebo Ora d:ie LWo, SCale of Ibe.~ RaeVcbCatcr lDdex, 

8.5.7 Hamaa Reproducrift o.b 

Human rcp«lductjoodatais IKkiDlrn.a"'Ibt·cUD~JISC o(~.~ ... bupropioo. . 
susUbi~d·"le., Tbt'spoiUOr.dOftDOt fi1Miri.IDj·prijiuciCS~.~~.~~~~,a.i!!~-· .... _",~., __ 

_ ~.>",' ,..'" "'_'.~_ ........ " •• _____ .' 0 ", • ., •• " ...... , ••• ,~ ••• _,_.~"".".;..>. ...... ~, ~ "' .................... _,.,_ ................ _0.,." •...• "._ .. --- .-" "'.,.¥-" ... 

8.5.8 Onrd~ EJIWrieeft 

Thcreis\ery liiDi~ experience "lcb~ oibuproploD' susWacckelfase."ibm:,,-eRao~:mIosH of 
acthe medicalioo in the comioUed cliaical trials. 1'bere were dneoYadosesWiihbupropio.il· iaslaiDed-release in 
protocol 201 .. PatimtOO4-019, a 37·~-oIdmaJe..iD&ated dvee crams oflll~~.,...bftri.He 
vomited quickly afterwards aDd Rporced ~ aDdblunecl ~·~~.: ....... dtr cvaIUrioa. 
Patient 011-011, a ~)ear-old female. iqmcd I~ ofbupropicD~IaRI.5O'.J tabku. She. 
vomited quiddy afterwards. _ drca appamIlctbIIJic ad coatued.lA ,,"'tacyJOamslile UJKneoccd I' 
Icneralized coaYUlsin Hizurc. Afta' paric ..". ad 1re:iaDn1wicb ~,iIMt .~ ..... the 
padeDt WIS released. Parimt G9O-Oll. a~s.,ar-old"'.IDOk .. cxn,~,,,,~~,,,'.criuileof,24bCN,.·tiD 
0.'10 ·calcb up" on missed doses. He~fCI.paenJi.zedc~\i'" ~y sa bcMn 
after the last dose of medication. . . . .'. ..' '. .... . 

The manufacNftr reports that bupropicm immediate-ftlease ovmSoses of up to 17.' pams hIn~ bmHcponed. 
Se~ was reponed in approximately orac-tbird of aU cases. 0dItr serious m.aioas reponed". owrdosn of 
thc compound iDcludtd baUuc:iDarioas. loss 'of ~ ad ~'CUdia.. Fnw. IINKIt ripIity •. 
rbabdorr ysis. b~-potmsioa. stUpor. CGIIIL IDCIIUpiaidOl: &ihn hlwbealrepaned wtndw_,"1ISpift of 
Ii mult dNg onrdose. . 



A wee-year ml.llti-«eter ~c:tive ualysis of overdoses of lNpmpioD imm~-n:Ia.s.e~d to six 
regiooaJ poiso~ cODtroi centers (Spiller el al, Am J Emerg MetJ (994) 12:43-45) ~d tha smiU tacbycardia 
«cuned ill 25 of S8 parienlS (43%) but DO odler mbythmw or ~oo def~ were fOOllcl Se~ 
«cmred m 12 patimts (21%), The meaD mgestioo ofparieats ~ml sei.mRs was 3018 112" wberus the 
me;m mgestion of patimts BOt txperienemg sei2:w'n was 2~41 mg. Time to oo.set: of sei.mres mlIed from one to 
eisht hoon (mem-4 bom).Multiple seizum «cumdm £we of dme pabats. bl five UKS ""iIfte elearoi)us 
were reponed. dfte I*i=tswm ~tedtC have bypoblcmiL11iesipifiwaaDdPmlalcu of Ws 
hypokalemia is tmb~lI. BellZOdiuepma were efJ'caive ill stopping the coawWcms m 2Ven of ei~t uses 
whell mey were used. blEb.: eiPth case, foUow~up use of diph~~~fidly ~d the seimre. 
letbul)' ami tremors wue also seen ~y following o~. Odm' CNS eff~ sem ill o,·mosewere 
confusion. Ii!blheadedneu. bJlUucmadc:m.. aDd ~esilS. Coma was observed mtwo of nine patients who 
wgested bom bupropioo ;md It beD.mdiaupwe. The only patient m me series who e)tperienc:ed hypotension 
required a ~·I>'hour dopami:De infusioo aDd inrubariou. AU of .dW;. group of patients recovered "imout pbysiul 
sequelae. 

En me only case of' Imp.wpioo immedilUe-Rlease overdose detaiied mEbe mergency medkme wfatuJe. aD 18-
yeu~ld (emale took _ pals of bupropicm "iWM coocomitant mediaticm or mbstmces. This prodlKed 
combativeness, and sml.lSt.achycamia without conduction aboormaUtr. followed by a4S w:ood tm.UN:looic: 
seizure that abated "ith admiDistndoo of 10 mg of mtravmOiU diucpam. She was mnbtt ~d with onl 
inrubadoo. pstric 1""llt. activattd elw'coal, and sorbitol. The patient \\'as UNbated in 24 ~ aDd her 
tacbycardia fesOlvedlll\u41 hotn Thett was 00 ful'thersetzure actiritr. Two f~1 ov~{a-JI..yt. 
€lId male ud a 61).l~-old fcma~) m"mch bupropiol'l immediatt~Rltase was the major ioxicology fiOdi!:Ij. "eft' 
reported to have foli€l,,·ed overdoses of less man ten grams bupropion. In both cues bBood le"cls of 4.0 
mgl.-more thM fort)· times tbeexpeaed plasma coru::enIDltiOiU m pa£ienlS--Wtre fOOD@: 

... AJthQugh dle!~.~.ooKimr«U.$havmg·occwved~·tbe~·of'"P~~rdaKi.n 
pro€«ols 203 &00 165, wizurts did arise in OpeD trial 201. As Doted hi ~oo 3.5.5, m pmt(:lCOl 20a bupropioo 
swtained-rdease \illS usocilted witb 1m observed sei..zw'e rate of 0.10% wiEb 1m upper 95% c:ocmdmce·limit of 
0.19%. The intidmceofsei.nR wa~iw ~ined·releasedoses ohlp to 300 mi/day. "ben _iDistmd ' 
to subjects withouc 1mo"11 ,s.faaon. tim mipt i1Iaease Kizu:re intidace, 1IlppeM5 to be similar co mac Of~f 
eommeKiaU)"·a".IJabit~. 

By (oonst. me ~.relt:ucf .. ~ of bupropiw W ,ben -~~I desai~ IS beia, ~iltt'd _ith 
$tWere:s. The immt'diMf*""Iftx('~ l!Iu ben m«ilted with sflDrn in ~ltir.utdy 0.4 Ff (~ of 
patimlS treated _ dosn .to 4SOm".y. This _idftI" mly. be two. UO b!r times pltf'f d!a Mof.oWf 
~d.~n.~.mnrisk~'" cafoId··udosa ~~~*.­
iDJlay. 1be risko( ..... ~ ... ~ ...... uolJemaqty ~ ..... _ 
~~~ofptdi..., .. ~·_~bmotyofbndhUmlOfwmn.~IMf\,..~ __ MHf. 

bist~, of' but.iafW ..aiI . ....m.-. Of. (,0K0an. io.t of m~ ~1t to "'ft. wi.Dft 
threshold. SudMo us! .... _ft'Uft it! ~ ~ ~t to eomribule: to iIKft~ risk of wWn. 

EiPtmB parimu (:U" of69l".~ ~ft'~pIIiaa) ill ~ ~ _20' 
diKooriDi.d ~ ~ft' ___ to ..... ~ Of ~ fa prCltDt~ .'. e: .... ~_m .. 
naDt£l,t pbM. ·oU. pMiftu (L"~ of 1800 ........ _ ~~,...) IIK ..... 4 due .. .,. 
Iltfflic ~eu. ~'I\\'o" of 245 (0.9%) pacinu ill die ~~ 0( ~ 20; ucflOS 



di~ued parric:ipation because of a allerJic rw:UOD. The di~e ~ inddm" of aUergic: 
pbecomeoa m dlug- 'is. p!acebo-treattd tODtmls. ad the previous desaiptiOD of allerzjc pbmomma in 
bupropion immediate·release-inatedpatiettts makes it filedy that these advuse events are dim:tly rdated to 
bupropioD sustained-release_ 

IUi.J 

Six patients (Il~/e of 693 lOUl Dl.lpropiOD swuwe~~lease.lnuedpa.tients) in ~bl03 U4 lOS 
dW:cmtiDued bupropion swuiDed-relcase due to uxious phmommou. iDdudiDg ali_em. ~CSS, anxiety. 
ud pmic: aruclu. m prc.tocollOI, 43 patimts (L4% of 3100 bupropion ~·Rl.eue.ln_dpatimts) 
discominued due to these awUous phenomena. None of the 245 patients in the placebo-treated groups of 
proeocols 203 and 20S discoDtmuedpanicipation heel-we of u anxious state. Panic: Wtbwm: aboclevly 

. associated is all adverse evenU v.ith hipcr doses of bupropioo rustame~release" NODe of the parieDt$ Inated wiill 
placebo or. doses of bupropioo sustamc:d-releaseiess than 200 mglday e~perieD(ed a puk mack in protocols 203 
lind 20S. ED· contrast. the relative propon:oos of 200 mglday.3oo mglday. and 400 mllday ~ion rustawe~ 
reinseotRlUcdpatitlits experiencmg pmic !"xks w~O.9-/. (I of lIS), UIY. (l of:U9). ud 1.8% (lof U4). 
R$~vel)'.~ic .ttacks inpatients ~lbupmpicmsusuwed-reJeiSe in pnltocok lOJ udlOSaUoccurred 
~n the 5th ud 18th .~ys of treatmmt lIud wm lileely wocialed with maeiSiDs dnag levefs. (Two patients 
in ~Ol. 20S experienced panic attacks: OM patieDt was 01'1 100 mgl~y bupmpicm sutaiMdrrelease and 
e~rietICed the· attack 01'1 the 4th ~y of treatment, the other ~'is Oil 200 mslday ~ioo. ~d-release ud 
C'xperimCcd the· aruck on the 221ld ~y of treatment). The divfI1eDce betwHQ mcidmce of mmoos ~omen& 
m .d.iv,- vs. placroo.treated controls. and me pre .. ious description of similNpMnOtDeS ill kpropiOD immediate­
re!ftse.m:ated patienu makes it likely ~ these advm.e eveDU are dim:tly related to oopropioo mstamed· 

rele*. 

ANa~pmWa ~'is cot nponcd IS a tre_mt-emqenta4"'ene dfm of ~ ~'~reJQSt in any of 
~W1e ~ois comideredmdiisruiew,uu*FSSlmum eoos~topok ~-riW ofimlm::ml 

..... m.il.J~ lbe.~~c;:~umm,~i(IQ~~·"leasedw~.NDA.1J.644."ma.ic·R~ioJl~'was .. 
~ as Uia4verse f\fat aff«tial O.:.B% {3 @f 131S} patimts m the safety datlba~ fortbal formulllltion. 
Plx«,boo-trnt.ed patifDu ~ ere OOCN is fxperitntm, a similar!~- low rale (0 of 140 parit'Du) of warmml-emergmt 
muia mml.t NOA. A· recectft'pott on the '* of bupropioo immediate-release iD B i paheDts-.imbipow .. 
di~u (f@,elson. B~strisuky, and hsDu,J eli,. PSJt:hian"J' (1992) S3:44l~) ~ ~t 6 or mi'! patients 
ft~:pmfiiC' .. d muie or h~ pom.ut epitodH dW am:mitateddiscootiDuarioo of the m~cm. 

~i th~jul mals W\ohml sipifacw mmlben @f parima. serious tmtcm-ard ~ may ocCt!!r inddentan~·. 
So •• oc(Wftdw tbr c:owv ohM ~.td dimesl trials for ~ioo~I.e~; six ikaw that 
",~~i~'t'KIIt dN,-rtlalHift protocOl _ ~ dncribtdic Merion 1.l.ThmsmOti n~ that v.~ 
~. i'Io@C dnat-rtlated ocatmd in ~ lOla 205 c@ Mjcru tUm, bupmpioo. ~-Rleue: 
~. net .{remon \tim prosWitis.~Ihb"is. .. m~ocriaJ warmoo. The· cOKWsiot:i of lac:k or 
CIIi&Uti~ fttv.ffll thc myocdial iDfamioD _ bupmpicm s~~rtkaselnawQt (patimt 2().$S) is 
pretiKated upon the ~r'$ staleMettt dW pcm-mhrcrioo camf1m.uhoo doc:um~ the u.UtelKe of pre­
e'ximD, c:OfOIW)' Mtr,.· distase. mprototol108 DOtHtruI~ft"WN impommt f''f'Dts mduded llUDe ptimts with 
$Ukide _=pU or o\cMosn. ripe ~ -.. c:ardiK wsase Of f\-fDts, six parimts witbtomcidental 
pq.~ (OUtpatitDU with mf~md Me pabeaU wid! cmbrovucu.lar disease Of n'fl1ts.. Two patients 
(~ UKI 022-031) "ho ~ed.mns DOt c~ dNJ-rtWed 1ft Rfnm:! Co abcM" in RCtioD 
a.s.s. All ifHDftIt-flB"imt scricIas n'fUIS hm pmocols1OJ. lOS. aM 208dta 1ft ~ to be UIIliktly 
Kt ."" .. "lattcf to bupropicm susumed-rtlnse m Imm in Appendix 1.1. 



8.8.1 

EffectS of geader, age, aDd race OD the iDcidence of cbe commOIl. drugon:iateu advuse events (~ section IU. J) 
of agitation, dry mouth. pbaryligitis, I'ISb. sinusitis. swearing. Wmitus, aDd 1mnor were explored in the ronowing 
Illumer, COlllbin~! data from tbe .. two plac:ebo.cooU'OIJeduiab(20lud 2OS). rela!M risks for males aDd 
females were calculated for each of the advme events c~d: .. 

RR,. =Bupwpioo sustained-release rare m males -+ Placeoo rate in males 
RR.,"Supl'opion sustained-release rate m females -+ Placebo rate in females 

The ratio of these relative risks was then calculated: RR, -+ RR,.. To detemili1e c::mmcie!3ce intervals for .the 
relative risk ratios, oddulitiOS for males aDd females were determined alon! wid:! at common odds mio (Mantel­
HacMzel method). Homogeneity of the odds ratios so· obtaiDed was then as.scssed with cbe Bresi@w$Day test. 
Similar methods were applied for age (< 60 )'em old 'IrIS. ~ 60 yem oDd) aDd for race (wrote vs. DOll-white). 

With these methods. dry mouth (p=O.04) and tirmirus (p-O.0l5) were both ·iaUfied IS more ftqueutly apparent 
drug-related adverse events in. females I'ha& in males. Bceause these demographic:: findings arose out of multiple 
comparisons, however, their value should be interpreted cautiously. No other adverse events were sipificantiy 
linked to other demographic factors, 

The sponsor has not srudied interactiOM of ilupropioo SUSlaiKd-releue with other diseues beyond depression in 
humans. fit detailed study of bupropicm immediate-release in patients with beart msease bas been published, 
however(Roose et 01, Am J Psychiatry {l99l} 141:512.516). m patient.swilh dt~uicm and preexisting left 
~'emricuiu dysfunction, ventricular arT)'wnias. and'or ccmductiM disease "''he- were t.aking a mean of 442 mglday 
bupropicm immediate-release, over three weeks me medic me c::aused a slight rise ira· $Upme b.loodpttuure,but did 
nOE e:uc:erbare vcntritulauriythmw or afferipuls.e me. It caused II loW raie ot worwk bypotension arid was 
disioi'ifiliuecriill:.t~.ofthepahenu bel:ausei)f~meeffecu..mcIUdmgenc:cmarion©f~lmehypenensiori.·· 

IUD Drug-Drug hltcnctioDS 

The sponsor has not studied interactiOM of bupropioo SUSlaiKd-~iease with other drugs in humus. One report 
in me medicalliterarur.: nores that bupmpion. immediate-release causes an ilMnased risk of ~d agitation. 
confusion. hallucinatiOO$. and nausea and vomiting when adminiSlered with levodopa. 
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BODYSY~/AD~E BupropiOD sust.liricd-Rlase Dosia, Group 
EXPERIENCE 

ISO mfld 300 IDII'd Placebo 
(N=141) (N= I 47) (S=ISO) 

'. 

Cardiovascular 

PaJpiWions 1.4«1 1.4tio 1.3'" 

MigraiDe 0.7*1 0.1tio O.11i 

Hot Flasbes 1.4*1 0.7'1> ~ 

.. Hypertension .. M '" K ....... 2.&.& .. 
.. 

Tacbycardia 1.4'1 ()t;lo 0*1 

Infections 

.. Upper Respiratory Wection 2.1'.l 7.5CifJ 4.1«1 

Ru SYlidrome 1.ICi I.4CifJ 4.0*1 

Special Senses 

TmniNS 4.8Ck 6.8~ 2.M-

Taste Perversion M- 2.1~ o.7~ 
'. 

Blwred Vision 1.7'.t 3.4~ 0.7'1: ... . .... 
~ " .. ~ . .. . .. 

. Musculoskeletal 
... .- ." ... 

A..rtbraIgia 2.7*1 0Ck -<iii:. 

Myalgia 0.7«i 2.7CJi 2.0CI 

Leg Cramps ·2.D«i 0Ch t1'" 

T"itch . I.4Ii 1.4Ck .0*1 

Urinary SystemDisorclers 

Urinary Trac:l Wection 2.()o!l- 1.4'1> ()Ck 

Urioary frequency 
• ,.< ....... ' 2.«r.k.. t4CJ. . 1.351-

,. 

~uc:ti\'e Disordm. M~ 
(pert'mta~e b~d on # male patients (BUPSR1SO=S7. BllP sa 300=49, PLACEB0=51) 

impotence 1.81)1- C5 ()C;i-

. Repioducth-e Disorders. Female. . 
(pert'entage ~d on # femaJe pariellts (BllP sa 150=90. BUP SR3001=91. PlACEB0=99) 

Dysmenorrhea 1.ICJ- U)'Jp II> 2.0'l: 
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None of die adverse eYeDts tistcd above oc:cumd at a we paler &han five per C:cDt ill at last ODe bupropioo 
suscaiDcd-~1casc dose poup. _ were seeD at least hric:e as frequealJy iD one· or IIlCR bupropiOD suscaiDCd­
~Iease POUPS IS &moe, placebo palieDts. 

AD8.S.3 

No palitaC IIUIed wiLb bupropioD J.USfaincd..rcleasc ill study 212 ballO discoaIiDuc die dNl because of cban,es 
in MiPt:. Amool die 3$9padcDts for wbam discoadDuadoa ..aPt dIIa was avai1tb1c. the maa weiJ,bl cbao,e 
at discoatinuaiioafor the placebo. bupropioD sustaiDcd-rclcase ISO mi. aDd bupropioD sustaiDcd-rdase 300 mg 
IIOOps was a decrease of 0.3. 1.0. aDd 1.7 pouad.s. mpcdivc1y. Tbe difference betwea die effect 011 the 300 ml 
IfOUP aDd the placebo poups was sipific:aDt at p < O.Ot.1'be difference between the 150 mg poap aud the 
placebo group was DOl sip.i6callL 

ADIU SumiDar'J of lmportaDt Ad'fUH Eveats CoDSidel't!d Druc Rdatlld 

. Although· tbe incidence of dN,-:rdated imponant advene events was sman. abese sections are ideuli.6ed to 
complement abe datasurMWizcd Ilrady in the maia lext of Ibis ~viewo. 

AD8.(i.l 

The spoMor ~portcd no seizures IS ha\io, occUrred duriDg1he IestiDg of bupropiOD sustai1lC.d-rdeuc in protocol 
212. 

AD8.(i.2 

lbree patieDts (l.~of 302'oW,~~sustaiDccJ.release.1reI1Cd patients) m prolOC01212 discontinued 
bupropiOD sustaincd~reJease due co rash.. pnarilUS. or unicalia. Zero out of 154 palientsin tbeplacebo-ftated 
group of protocol 212 disc:0IItiDucd parUci.par.ioo·beciUse of u aneqic reaction. 

AD8.6.3 

'Three patients (I.oc.t of 302 cotal bupropioa susuincd-release-tralcd patienlS) in protocol 212 discontiDucd 
bupropion sus&aincd·reJu.se due 10 anxious pbe1IomeDooa. _ludic, agit.acion. DeI'\'OUSness. anxiety. aDd panic 
an.acb. One (O.6fi,) of abe 154 pabeDts iIllIIe ~ttar.ed poupOf proIOCoI212 disc:ootiDued participation 
because of an anxious stale ... protocol 212. puic allaCbDOtSCCQ ill the mcdicalio .. uatcd patients. 

AD8.(i," 

Mania.1a.ou nOI ~~~ a a.eacmtat-emerp:nt adverse effect or bupropion sustiiDal-reIeasc ill pmtoc:ol 212 • 
. . 

AD8.1 

l\o de.lW occurred in the course of protocol2t2. Three serious eveDlS Wl wne probably DOl druro~Jated 
oc:cwted 10 subjcclS takia, bupropion sustaiDedo~1ease ill proIocol212: diaposis of cenic:al carriDoma. excision 
cf a puouistmg papillary basal ('CD carciDoma. and spoDIaDCous abonioft ill ODe subject eight days afIn 
discontiaualioll from 1be SNdy. AU IIaImCDt-emel'lCDtserious CYads from protocol 212 dial are C'OIlSidered to be 
unlikely &0 be related to bupropioa sustained-release arc Usted ia ~AppeDd.i1 ADS.1. 

IS 



II weeks 
and 

ongoing 

In~!icflt nnd 
Outpatient 

li.'llrn..-i«m 
(~) 

ISO mloM :UOO 
ISO m; pm 

·Number @r patients studied, with lhe: exclusion or 61 plilicnis cxclmicd from I'llil'lmilysc5 cxcC:pt premolu Konllnuo«ion beCluK ohey never received Of it 
Is unknown if they received study medicltlon. 

$ • 
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, PhallI: J~tlldy: !ici1,tlrc .ncidcnc9Stt~'iY\L . 

...• amne! 

; 
,. 

,r:: 
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