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EXECUTIVE SUMMARY

This consult is a follow-up to the previous consult on this topic, dated 9-5-03. As descrided in
that consult, GlaxoSmithKhine (GSK) performed an analysis of suictda! behaviors (o their
paroxatine pedistric clinical triel datebaso, aad found that there was a statistically significant
increase in suicide-related adverse avents for paroxetine-treaied subjects compared to placebe.
The roethod GSK used for their analyais invoived an electronic search of the adverse avent data
for certain events that might have represented suicidal behaviors, followed by a blinded review of
these svents to select those that appeared to be probably related fo swicide. In July 2003, the
Division of Neurapharmacological Drug Products (DNDP) requestad the spopsors of the other
aptidepressant drugs to replicate GSK's analysis in their own pediatric clinical wrial databasss.
This consult summacizes the results of these analyses for 22 short-term placebo-controlled triais
involving 9 different antidepressant drugs.

These trials ingluded a total of 4250 pediatric subjecis, 2298 treated with active drug and 1952
treated with placebo. There were 108 patients with svicide-related events (74 on sctive drug and
34 on placabo); 78 of these adverse gvents were serious (54 onractive drug and 24 on placebo).

Considering individunl development programs scpacately, the data for venlafaxins and paroxstine
showed a atatistically significaat increase in suicide-related svents relative to placebo.
Additionaily, on one meuspre (the incidegce rate diffzrence tor serious suicide-cclated events) the
data for citalopram approached statistical significance (p-value = 0.063). The relative risks for
suicide related events with two commpounds, fluexetine and mirtazapine, were below ane, raising
the possibility of a protective eifect. However, the mirtazapine relative rigk estimato of .5 was
based on a very smail number of evenis and had very broad coafidencs intervals. The ralative risk



of suicide-ralated events for fluoxetine was 0.9 (95% confidencs limits 0.3-2.3). (For all the

other dmgs, the pelative risk csiimates wers greater than one, or undefined because of no events
on placebo.)

Ovenall, comparing active drug trestment to placebo, there was an association of avicide-related
events (incidence rate differcnace 0.08/vear, p-value = 0.002) and serious suicide-related evonts
(incidence eate difference 0.06/year, p-value = 0.006) with active drug treatment. This gssociation
was obscrved principally in major depressive disorder (MDD) trials, where the relative risk was
1.8 (93% confidence limit 1.2~2.8) and the attributable risk was 0.24/patient year for drug
minua 0.14/patient year for piacebo, yielding a value of 0.10 per patisnt-year of exposure to dnig
(p-value = £,013), For serious suicide-related events in MDD trials, the relative risk was 1.9 (33%
confidence interval 1.2-3.2), 8nd the attributible nsk was was 0.19/gatient year for drug minus
0.10/patient year for placebo, yielding » value of 0.085 events per patient-year of expasure o
drug (p-value = 0.015). equivalent to spproximately | excess serious suicide-related event per 12
years of drug treatment. For non-MDD Gials, the data also showed & gher rate of ovents with
active dsug treatment, but the arsibutsble risk for serious everts was much sraller than for MDD
trials (0.01/yeas), and the data were not statistically significant.

There ace a sumber of limitatons 10 this analysis, the chief among them being that the ciiaical
triad dala are imited to shon-torm vsc of these drugs. Unfortunately, there are not comparable
duta available regarding safety and efficacy of loag-term nse of thess drugs in peditric patients.
Also, although there were attempts to standardize the methodology and case definitions among
the various sponsars, in practice there may have been differences because cach sponsar conducted
their OWn scparate analysts.

At the present time, a number of additional steps are under way fo eahance the quality of the aata
for the assessment of this signal. These initistives inchude arranging for & blinded review of the
clinical triel cases by suicidology experts at Columbia University, requesting additional details on
how each sponsor conducted their analysis, and obtaining electronis clinical wial datsets for cach
study to permit a more sophisticated statistical analysis,

However, while these efforts will yisld valuable information, particularty at the level of the data
for individual trials and drugs, in my view it is unlikely that the new information will alter the
basic finding of an association of sulcide-related events and serious suicide-ralared events with
active treatment. This is because of the size of the effect and the siatistival significance of the
overall finding. Also, it seems loss likaly that misclassification or faiture to idestify relcvant
eveats would produce s false positive signal, rather, those types of errats tend to weaken a signal.
Only systematic bias 2ould be reasonably expected o yield a false positive signal of this
magnitude, and that seemns uakikely. | |

Recommendations: Qiven the streagth of the sssociation shown by the present datas, the clinical
importance of thy apparent effect (i.e., an estimated excess of one additional serious suicide-
relatzd event per 12 patient-years of active treatment), and the faot that the sdditional analyses are
likely 1o take several more mouths to complete while considerabls nursbess of pediatric paticnts
are being exposed w these drugs, I favor an interim nsk management plan regarding use cf these
drugs in the pedistric population. This might be of vatue 10 physicians, patients and families who
are faced with the need 10 make a decision regarding pharmacotherapy at the present sime.
Specifically, 1 propose & risk managemeat strategy directed 2t discouraging off-label pediatric use
of antidepresssat drugs, particularly the use of drugs sther thaa fluoxetine ic: the tweament of
pediatvic MDD. Conceivably, this might include discouraging the initiation of treatment of drug-
nafve pediatric MDD patienss with off-labsl drugs, in Ihe abseace of some over-niding ciinical



considecation. (Of course, all such warnings should be made in 3 manner that emphasizes the fact
that the available data apply only to short-term, scute reatment, and that sudden discontinuation
of antidepregsant weatment, or diseontinuation without medical supervision, are unwige.)

! 1ecommead this approach for two reasons. First, of all the drugs with pediatric MDD clinical
trial programs, only {luoxetine is:approved for pediairic MDD, on the basis of two positive
clinical studias (out of t'wo MDD studies conducted). Of course, the failure to demonstrate
efficacy in pediatric MDD trials with other antidepressants docs not necessanly mean that these
other drugs ere incflective in pediatric MDD, Stll, for drugs other than fluoxetine, judpernent
regarding their efficacy in pediatric MDD roust remain a mater of spaculation uatil further trials
are conducted. Secondly, although the confidencs limits are broad, fluoxetine is the diug for
which the estimate of the relative risk of suicidal events appears most favomble.

BACKGROUND

This memorandum is in follow-up to cur consult o DNDP dated 9-5+03, On May 22 of this year,
GlaxoSmithKline submitted un snslysis of sdverse cvents related to suicidal behaviors in
pediatric trials of paroxetine (Paxil, NDA 20-031). The sponsor performed this anatycis by
conducting an automared, electronic search of the safety database from their pediatric trials for
adverse event terms that would suggest suicidal behaviors, This analysis showed a statistdeally
significant increase in such behaviors with paroxetine treatment, compased to placsbo. A previous
consult reviewed these data, and also provided a pretiminary analysis of data from seven other
pediatric development programs for other ancidepressant drugs.” Overall, there was & statistically
‘significant incraage in snicids] edverse ¢vents for actve drug treatment compared o placeho,
similar to the ﬁum%s from the paroxatine trials. These findings were discussed at & CDER
Regulatory Briefing.

However, this preliminaty review of pediatric trals snth the other antidepressant drugs was
limited to » manual seasch of the reports submited 10 FDA. In ordet to provide 8 meaningful
comparison to the paroxetine findings, the Division of Neurophaemacological Drug Products
requested the spoasors of eight other drugs (sertraline, venlafaxine, fluoxetine, fluvoxamine,
citalopram, nefazodone, mirtazapine, and bupropion) to conduct a search of their databases
similar to the analysis perfonned by GlaxoSmithKline. All of the 8 sponsors rasponded 1o this
request within the next few months. The purpose of this memorandum is to summanze the
findings reportad in those submissions.

With respeet tc pedistric indications for the antidepressent drugs, clomipramine, fluvoxaraine,
serinaline aad fluoxetine are approved for pediatric cbsessive compulsive disorder,
(Clomipramine ig an alder tricyclic compound that was not part of this analysis.} For pediatric
rnajor depressive disonder (in childron 8 yonrs 80d up), the only drug approved is fluoxetine.
Appendix table 5 predents a summary of the afficacy results from placebo-contralled winis with
the aforementicned drugs, along with the regulatory stanas of the drugs for pediatric use.

METHODS

The sponsors of the aforemsntioned 8 drugs all received identical information request letters from
DNDP dated 7-22-03. The letters asked for the following analyses for all randomized, placsbo-

2 PID# DOX0I4L, 9-4-03.
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controlled tnal involving pedistric subjests (the indented text below is repracuced froyn the
{elters):

The idcinification of the following ¢ vents shoukd ba done blinded 1o treatment to aveid bius, Al) sdverss
eversts accursing within 30 duys of mis last Jose of drug should be includsd ia the SORICh.

“Juicide-rolated sveniy” should be wentifiad ustng 1he following o gossthm:

* Any svezats coded 50 prefarved tocras that inciude the sext sirmps ~auic” of “overdos”

* Exciude “accidenial overdove™ cascs

« Regardins of the praforred tcrm (o which the verbaiim tern is mapped, all verbatim orms shouid be
seanrched for the Toliowing 1ex! suings: “atempt”, “out™, “gaa™, “hang”, “bung”, “jumpg”, “mutilat-",
“gverdas-", " solf dumag-", “scli harm', “selfiaflice’, “seif injur-", “shoot”, “glak”, “yuic-"

* ARY istee identsficd by this acarch because the text string was s subsiriag of an unrelnced word
should be exciudad (for axemple, the texi string “cut™ mipht idoatify the word “acvis™)

* [n addition to e algorithm above, namatives of all serious sdvensa evants (SAES) should be revicwed
(in & blinded faghion) to ideatify nny additioasi eates of suicidality or seifs Mrm. [n pacticular, SAEs
telated w0 manis and hostility should be sxamined clossly for suicidalicy or self-hanm,

* Any desth found t2 be due to sulclde ar ovesdase should be included (If not airendy dentificd by the
previous seirch nucthods).

We are niso interested in an analysis of sicide Miompts. “Suicide artempre® are a subect of the “tuicide-
related cvents” idemsified xbove; thay should bé idennfied using « blinded hands-on review of the records
of al) patients idectifiod by die abave u! as having & "suiclde-related evene®, For the putpioses of
this analysis, any casc o which the patient axhibited self-ajucious behavior should be sonsidered ax »
suicide avtempt. Any case in which the patient’s suicidal ioation did nst isad 10 seli-injurious betavior
ehould ke gxciudcd from this subset.

Sepurnte analyscs should be partormed for the group of “suicide-selatad” svents and the group af “suicide
stempts”, Badh th cisk (B of sverts/if Of patiends) and the rase (¥ of avents/parson time caxpagnrs ) should
be pregeated by weatmont group. Al lreatment groups should be presentsd, including astuve captrots, If

3 mudyul::; blinded axtension phase, avents wdentificd while the patiens ie in shat extersion phese shouid
bo &xci

In addition 10 prosenting the ovenl] risks and rsos across afl indioasions and within cach indiention, the
following ssratificd analyses should be perforned:

» Child (<12) vi. Adolescent (>= {2),

* On-therapy vs. Onsherapy + 30 days,

= Within eauh indication, data from s8ch Qisl should be preseniad separately.

Alsa requestod were detailed clinical data about the patients identifisd as having suicidal avents,
in the form of narradve summaries and mabulations.

The analyses submitted by sach spoasor are summarized herem. A brief description of the
relevant pediatrie clinical trials is presented for sach drug. Also, Appendix table 3 lists each
-padiatric subject having 3 suicide-related event.

Although I reviewed all the narrative summaries of the identified adverse evants, [ have not
reclassified any ovents mysclf; the sponsers maintained the blind on treatment when they
categonized these events, and this is ebviously not possible for me. [nstead, I have simply nowed
the few cases where in my opinion & different classification of the event might reasonably have
been made. For a few patients who expeticnced mors than one event of interest, I have chogen to
count each patient only once in the analysis, st the tirme of thelr first evant; their subsequeat
evants are described under “‘Comments” in appendix tabls 3. Also described under “Comaents”
are any other adverse events that were prominently associated with the suicida) svents. For a few
of the clinical development programs, there were a sufficient number of cases 1o warrant a
discussion af possible contributing olinical factors yuch &s dose and duration of treatment and
have ineluded those details where apprapriate,



Also inclided is 9 summary analysis of the chinical trial dats, both overall and by drug and
indication, with siatistical testing. This analysis axamines the questioa of the association of these
cvents with active drug treatment in two ways: by calculation of the attriburable risk (more
precisely, the incidence rate differcuce beiween drug and placebo), as well ss the relative risk
(i.¢., incidence rage ratios for drug:placebo). All statistica! ealculations were performed with Stata
version 7.0 software. (Grateful acknowlcdgement IS made o Dr. Yi Tseng of QPSS forhis
camnments 00 the ststistical methods.)

RESULTS

Including the previously reviewod data on pacoxetine, this anafysis comprised a total of 22
randomizad, placebo-controlied tials with 9 diffesent antidepressant drugs in the pediatric
population. A total of 2298 podiatric subjects wers exposed to active drug, for a rotal of 406.9
patieni-years; for placebo, there were 1952 subjects exposed for a toml of 347.6 patient-years.
{One trial, Sudy 329 for paroxctine, iucluded an imipremine arm as an sctive control, in which
the rate of svicide-relatad events was intermediate between paraxetine and placebo at 0.24 per
patient-year, but [ have omitisd those data from this analysis. Alsn, patient-years of exposure
were not available for the single trial with bupropion,)

The sponsors identified a total of 108 patients with suicide-related svents in these trials, 74 on
active drug and 34 on placebs. Thare weeo 0o completed suicides. All 83 patients with suiclde.
related events described in the previous consult were mcluded among these 10§ patients. Seventy-
eight patients had events classifted as seriouns (54 on drug and 24 on placebo), sué 75 had events
classified 33 “suicide attempts” under the method described above (with 49 suicide attempis on
drug, and 26 on piacebo). Appendix Table I presents the complets data on the numbers of these
events from sl 22 clinical trisls, and Appendix Teble 2 prosents the derived rates of these svents
for each trial, Appendix Figures 1-4 depict graphically the xates anumerated in Appendix table 2,
for MDD and non-MDD studies. Note that the placebo rates of cvents vary considerably from
trial to trial, even withia the subgroup of MDD studies. With respect 10 the classifieation of
cvents, discussion at the 9-16.03 CDER Regulatory Briefing and subsequentiy has raised
questions abaut the appropriatencss of the “suicide atiempts” classification, since this category
actually inciudes all types of deliberats self-ijury. Accordingly, in the following I have chosen
to emphasize the category of segious suicide-telated events, rathar than the category of suicide
atiempts, as being perhaps wore clinically meanisgful. The dasa for the category “suicide
attempt” are includad in Appendix Tables 1 and 2 for compicteness,

Overvisw-of each spencer’s submissioa.
Bupropion (Wellbuirin, NDA 18-644, GlaxoSmithKline, submission dated §-22-03)

Thers wers no pediatric studies for the indications ol major depressive disorder (MDD) ot
smoking cesiation. There was one placebo-controlled pediateie study for the indication of

attontion defioit hypeyactivity disorder (ADHD), as shown belaw. The requested electronie search
of adverse cvert dats ravealed no suicide-related eventa n this study,

gitos (yrs) (wks) Bupropion | Plocebp
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Thus, there are no available dats on pediaine sutcidality with bupropion in the relevant patient
populations.

Mirtazapine (Remaron, NDA 20-415, Organan, submission dated 8-2/-03 and email dared 11-24-
03)

There was only one clinical protocol in the mirtazapine deveiopment program, described befow,
the sponsor conducted two identical studies under that protocol, which were combined for the

analysis of safaty infornmation.
adicaion - No.of | Age rmae Dusation |
sites (wks) | (mg/day) m
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The elecuonic search of the sdverse events terms In study 003-048 yitlded a total of 13 sdverse
ovents; these were listed in Organan’s emnil submission dated 11-24-03. Of these 13 svents, 10
were obviously not related to suicidal bshaviors and were excluded, loaving 3 cases for further
review, one of these cases ocurred pre-randomization and so was not part of the analysis.
Addluomlly, & subject who was haspitaiized for suicidal ideation was identified from the review
- of all sersous adverse events (subject 0404), yislding a total of J cases, summarized in Appendix
wable 3. Note, however, that Otganos excluded one of thess events from the analysis: subject
0801, a ? year old boy receiving mirtazapine treated ia the emergency soomm for an overdose on 4

Dcpakota tableis. This waz not considered a suicide attempt because the boy took the tablets “on
2 dare’”

Fluoxeting (Prozac, NDA 18-936, Lilly)

N.B. The follawing swumarcy is based primarily upon Lilly's submission ¢ Health Censda dated
10-7-03, and not their submission (o FDA dated 9-2-03, because Liily discovered an additional

fluoxerine-associated cvent while preparing theis Ctnadlm submigsion. For details, plasse rafer w
Liity's correspondence dated 16-9-03. |

There were four chinical trials relevant to this analysis, three in MDD and one in obsessive-

compulsive diggrder (OCD). Study HCCY, a pilot study in adolessent depression, was excluded
from the sponsor's Imemted Summary of Safety for the pediatric supplement, but is included in
Age tangs

this analysis.
Iut[mntmn No. of urstion |
sitcs Mﬁ} (mg}duy)
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“includes subacute phase (weeks 10-19), during which puorly rosponding patieras could receive a higher dest of
dauble-blind study medicstion

Lilly‘s seazch for adverse events of interest yielded a total of 220 possibly relevagt events. Of
thase, 176 were considered obviously unrelated to the issue of suicidatity and were not reviewad
further (a list of these adverse eveats was provided by email 11-17-03, and I concur with the.



sponsor that soce of the ovents invalve selt-harm). The remaining cases are summarized in the
sponsor’s table, reproduced below, E

Number of patienty in gediacric flunxetine MDD aad OCD trials, by search categery
(reproduced from sponsor’s submission)

Patieat Catego |
1} Suicide-relared evcrts with suicide attemnpts —
acuie/subchronic phasess) .

2) Suicide-rolated events with no suicide aitempts
(acute/subchronic phases® '

3) Accidental overdose/death _ o
2) Could be suicide related, but ipsufficient information | 3
5) Suicide-reiated event prior to (reatment phage

| icide-reiated event durin | _ 2
7} Suicide-related cvent that was not WEAUMEN emergenl

3 Definod as the acute trestment phases for Swdies ROC), X085, and HCIW, and the acute and
subchronic phascs from Srudy Perfods I thraugh V of Study RCIE. =

Lilly provided naratives on all the cases listod, in their aforomentioned submission to Health
Canada and also in their emaail submission 11+18-03, My own review of these narmatives
substantinted Lilly's categonization of them.

The 17 eveats in catagories | and 2 ahove were included ia the snalysis; a lisling of these patitais
Appeart in appendix table 3.

A few observations can be made regarding the clinicsi details of these cases. With respect to
dose, amoag the 9 fluoxetine-trested subjects with suicide-related cvents, the dally doge st the

time of event was 20 mg for 7 subjects, 30 mg for one, and 60 mg for one. Median duration of
treatment for fluoxetine subjects at ths time of their event was 38 days, and the corresponding
~ median for plecebe subjects was 33 days, The adolescant age category predominated; childeen
wnder 12 years of age comprised 43% of the total sample of 458 clinical trial subjects, but only 3
(18%) of the 17 suicide-related events occurred in childron, which is Do surprising given the
relative infrequency of suicids! hehavior among ¢hildren compared 0 adolescents. O the 17
suicide-reiated events, 13 (76.5%) occurved in female subjects, although females comprised only
<28 (49.8%) of the 438 subjects. -

Regardiag the relationship to drug discoatinuation, oaly one of the events (a drug overdose by
flunxetine patient 0D1-8401 in atudy HOCJ) occunted during the 30-day follow-up period. This
‘patient was regarded as haviag discontinued by virtue of baing non-comphant with saxdy
mecdicarion. However, Lilly aoknowledged that “events occurring after study completion were
not systematically collected,” and so same eventt in the 30-day follow-up period may have been
mussed.

Nefaxodona (Serzone, NOA 20-152, Bristol Myérs Squibb, submission dated 8-21-03)

The tzble below providas the details for the rwo randernized, placsbo-conwolied padiatric studies
with nefazodone.



Indicapon | Proioco) No.
of
. sitea

15|

CN10414) |

The sponsor performed the requested seacch and identifiad rwo suicide-related events in these
trials, both occurring in nefazodone~treated patients (please refer to Appendix table 3). (In
addition to these events, the sponsoc reported & total of § suicide-related events that securrsd
duniag open labe] treatment with nefazodone in follow-up to study 187 However, only the twe
events during double-blind treetment ase relevans for this analysis.)

Fluvoxamine (Luvax, NDA 2i-319, Solvay, submission dated 8-22-03)

There was on¢ randomized, placebo controlled pediatric trial with fluvexamine, described in the
tabic below.

. gives (yre) (wks) | (mg/day) | Fluvoxamine
och 114

20 4 817 |__l0 | 50200 | 37 | 63 |

Solvay's search of the safcty dataset for this trial ravoaied & single suicids-related eventia o
fluvoxamine-trasted patient.

Sertroline (Zoloft. NDA 19-839, Pfizer, rubmission dated 9-12-03)

There were three randomized, placebo-controlled trials in the pediatric population, summarized in
the table below. In addition, szo: is conducting a pediawic tria! in post-traumatic suass disonder,
for which the treatment is still blinded. Note that thers were two studies for MDD coadusted
under the same protocol, and these have been combined in this analysis.

indication | Prowcol | No. Age
of range

Dose
(mg/day)

Duration
(wks)

o | o 17 1 13 T assa | 9 1 95
MDD 1007/1017 | 81 ] I N - I A I I

The electronic search of adverse svent terms yielded 85 potential svents fiom these tnials. Pfizar’s
blinded review of the 89 cases identificd 25 patients with possibly relevant events, and further
review of these cases excluded 19 svents (mostly assaciated with accidentsl injuries). This |
yiclded & wtzl of 9 gvants ocourring among 8 subjects that were considered snicide-related. (My
own review of the listing of thase 89 avents did nat disclose agiy additional evenis thar were
obvious omissions.) In addition, Pfizer performed the requested review of all serious adverse
cvents ia these triala, yielding one additional case relevant o the analysis {subject 1001-29533-
2000, who was hospitalized for suicidal ideation). Thus there wers a total of 9 patients with
suicide-related svents. It should be noted, howsver, that in their submission Pfizer questioned the
clinical reievance of evanis in two sertraline-treated parients (subject 30506- 1076, with self-

mutilation, and subject 6193-1022, who was bospitalized for suicidal threxts), although they did
riot exciude thess events from their analysis.
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Although the number of events was probably too small for any meaningful charactarizations. tho
median age among the € sertraline treated patients with events was 10 years, somewhat younger

than seen 1n other development programs. These 6 subjects inchuded 3 males and 3 femsles; theis
racdian dose was 100.mg/day, and ail had MDD.

There were no events reported within the 30-day period after discontinuation of study medication,
and ao events in the OCD trial, Of the nine events, six occurred on drug and three on placebo, Six
of the mne events occutred in female subjects. Wuh respect 1o age, there was a somewhat
different pattern from that seen in other clinical trial programs, since four evepts oul of the nine
oceurred in children rather than sdolescents (one event contidered a suicide arempt occurred in a

6 year old boy). The duratien of ireatment among the six sertraline-associated events ranged from
2] to 5O days.

Citalopram (Celexa, NDA 20-822, Forest, submission dated 8-21-03)

Thers were two undnmmd, controlied olinical mals i the citalopram ped:aMc development
Program, mmnzcd below.

Indication Agn
(w&t) mlfdli') Clmnpram Placebo

m—nn
-mnmnn

*subjects could be inpatients or outpatients

Note that in addition to these two compisted trisls, the sponsor is conductiag study SCT-MD-15,
& ndomized, double blind, placsbo costrolled trial of escitalopram, the s-isomer of ¢italopram,
in children and adolescents with MDD. This trial is still blinded; the total number of subjects
planned 13 264, and theye have been two suicide-related events thus far.

Forest made a couple of departures from the requested methods for ths adverss event search..
They inchuded an analysis of 8 patients who experienced worsening of depression, but not
suicidal thoughts or behaviars; all these paticals were troated with placebo. These events were
not included in the analysis presented here; the interested reader should rafer to their submission
tor details. Forest also repacted thas their search of all serious adverse events for avents involviny
suicidality was not performed blind to treatment. (1 reviewad the serions adverse events in these
two trisla mysclf, and aithough [ was not blind to treatmeat group sithes, [ did not find any cases
that were obvious omissions. However, among the sericus adverse cvents, there were 6 placebo-

treated and 2 citalopram-treated patients in study 94404 with psychiatric hosp:mlmmns. These

¢vents were not counted in the analysis, however, because suicidaiity was not spesifically
documentad.)

In addition to the events selectad o the analysis, Forest reported that the slectronic search
identified | | pavients with “falsc positives™ who were excluded.* Ie addition w the electronic
acarch, Forest conducted 3 manuad search of all adverse svents and patient narratives from the

Y Email dated 11-17-03



two trisils, vielding 6 patients with relevant svents that were not disclosed in the electronic search.
This made a total of 30 patients with events. In sddition. cpe patient who took an extra dose of
medication by mistake wes conpidered to have mken an accidantal overdose (petient 4835 in study
94404); this event was not inciuded in the analysis. Two events occurred prior o randomized
tréatment, yislding a total of 28 patiants for the nnalysis (pleage refer 10 Appendix table 3 for a
st Of these patients). Note that 27 of the 28 events were classified as suscide attempis. However,
Forest indicated in an email dated 11-17-03 that six of the study 94404 patients classified with
“suicide attempis” (patients 504, 691, 867, 607, 152, and 713} were 30 catogorized simply
becausc the recorded profersed term was suictds attempt, and not bacause the event description
documentad selfsinjurious behavior.

Four placebo-treaied patients and four citalopram-treatod paticats had events during the 30-day
foliow-up period after the end of randomized treatment. However, two of these 4 placabo |
patients also had events during doublo blind treatment, and 30 are counted as having events while
on-ircatment. Note that patient 007 in study 94404 was actually receiving flucxetine, not
citalopram, at the time of the event duriog the post-study petiod.

The mediag age of the 28 patiants with svents was 16 years; 19 were fomales and 9 males.
Among the |3 patients receiving citalopram at the tirne of their event, the median dose wag 20
mg/day, and the median duration on treatment was 27 days. Forest noted that || of the 16
citalopram-treated patients with suicide-related svents in study 94404 hed a past history of
suicidality.

Forest also provided ag analysis of scores on the suicidality item of the depression rafing scales in
the two trials; i.c., the CDRS-R in study CIT-MD-~18, and the K-SADS ia study 94404, There was
a greater improvement on the suicidality item in study CIT-MD-18 with citalopram treatment
comapared o piaceto, and this almost renched statstical significance. However, the mean change
from baseline on item X from the K-SADS in study 94404 was approximately equa! between
citalopram and placebo,’

Faroxetine (Paxil, NDA 20-034, GlaxeSmiihKiine}

Please refer to the consuit dated 9-5-03 for details regasding the paroxeting pediatric clinical mial
data. Subsequently, GSK provided the agency with & copy of their report to the Committes for

- Proprietary Medicina! Products of the Buropean Agency for the Evaluarion of Medicinal Products
! Included in this is an analysis of suicide-related svents in aduit trials with paroxerine that
wirrors GSK's analysis of the pediatn¢ cilnical trials, The results of the adult txial analysis show
essenlially no difference in the rates of suicide-related svents between paroxetine and placabo
treatment groups, for all srudies combined or for the subser of MDD trials. This is in conuast in
the previously described pedintric trial data, which showed a stasistically significant inoreass with
paroxetine greatment. The sponsor’s tables describing both the aduit and the pediatic apslyses are
reproduced m Appendix Figure 5.

Venlafaxine (Effexor and Effexor XR, NDAs 20-151 and 20-699, Wyeth)

Thero were four randomized, double biind, placebo-zontrelled venlafaxine trials in pediatric
pebicnts, summarized in the fotlowing table. The sponsor alse reported that two additiona!

I NDA 20-822 8-21-03 submiszion
¢ NDA 20-031 11-7-03 slectronic submission



pediatric piacebo-controlied trials, one in social anxisty disorder and ong in pame disorder, have
been completed but ave not fully analyzed yet

| S v ape ] 5 5

e
Ty
TGAD | 397 1 35 1 i1 | Sreps [N ] 7 | W

*sdmintstered a3 Effexor XIL i oll Wialy, dosage based upon waight of svbject, and tepared gver <2 weeks following
doubla-Bling treaiment

**Geaeralized Asvisty Disorder

Wyeth identified {6 randomized paticnis with suicide-relstod events, slong with two MDD
patients who had events befora beginning the study and who wers not counted in the analysis.
Additionally, one more eveat was identified through rsview of advesse svent narmatives, yislding
3 total of §7 patients who experitnced a total of 20 events of interest. Wyeth counsed all 20
events, rather than singply enumarating the number of petients with events.” Nate that two pardents
were considerad to have had separate events a faw days apan (patieats 39402-0041 and 39428-
1087); after review of the narrative summarics, I have elected 10 count these instead as single
evants. A third patient algo had two events, patient 38211-012, but these weze scparated by
approximately 3 weeks and I have elettod to conat only the first event i the analysis thaf follows.
Thus, the analysis shown below is based upon the sumber of patients with events, rather than the
number of events (as in Wyeth's analyais). The listing in the Appendix provides further denils
abou! the patients.

The patient-years of exposurs were nol provided in the response 1o the July 2003 lewter, since only
rates were displayed In that submission; however, the exposures were available from the original
nediatric exclusivity supplement. Additionally, in Wyeth's analyss, the “on-therapy” pencd does
not include the taper period, but enly the period of randomized treatrnear dunng which patients
received their full dose of study medication, Therefor, “on-themapy period + 30 days” doss not
include & full 30 days from the last dose of study medication, if the patient had a 1aper fellowing
the end of their study tresatment. This is slightly differeat from GlaxoSmithKline's analysis of the
paroxetine pedisaric irials, in which the “on-therapy” period included the taper phase, through the
last dase of study medication, and the “on-tharapy + 30 days™ period included a full 30 days from
the last dose of study medication. '

With respect o classification of events, there were some issues with the “suicide attempts™
categary. The reason, that patient 38205-019 wis not counied in the suicide attempt category for
saking an overdose was unclear. Also, 1 was upable 1o venify Wyeth's couat of 3 suicide aempts
on venlafoxine and 2 on placebo in atudy 382.° Instead, [ have used the counts from Wyeth’s
“Abbreviated Table of Fatient Chasscterisrics." -

The median age among the 17 patients with suicide-related events was 13 years. For the 13
venlafaxine-treated patients, at the time of the gvent the median dose was 112.5 mg/day, and the
~ median duration of treatment was 24 days. Wyeth counted any events ocowrTing within 1 day of

? NDA 20-151 submission 8-28-03 -
¥ Table 3A, NDA 20-151 submission §-28-03
* Table 4A, NDA 20-151 submission 8-28-03



the last full dose of srudy medication as having occurred on-therspy. Five of the 17 svents &id
not oceur on-therspy, 3 with venlafaxine and 2 with placebe.

Ritk estimates
Analysis of attribucable risk

Pooiing the exposure 3ad event data by drug and by indication provides the results shown in

tables 1 and 2. Appendix figure 6 displays these same results graphically. Here, an incidenoe rate
difference greater than zero would indicate & risk adsociated with active drug versus placebo,

while 2n facidence rate difference less than 2zero would indicats a protective effect of the drug.

Aftributable risks (incidence rate differences) per patient-year for suicide-relared
gvents in pediatric trials

drug minus [ lacebo intenml
Ciislopram | 64| 0160A3 | 0374
Flaoxetine | 003
-xz—-m!z--m-
-_-E{EIE-
Q.OS

. mm
Paroxstine |
Wmm
205 |

|
W-E_ 0.02-0.18
All nop-MDD trials —B— .a 01-6.09 -IIZ-
Altrials ] 008 ] 003014 |
‘Tabhle 2

Attributable ricks (incidence rats differances) per patient-year for serious suicide-

related ovents in pedis
95% confidence
intorval

- Incldence rato difference,
drug minus placebo
ICitatopeasm ~ | 024 | -0.01-0.48 .06 |

Flmetln - He | 018014 | 0775
_Z—_-

osa B X Y7
003008 eati

0,01-0.15
gm_ 004006 1 0276 .
_u_-m-

0.02-0,15
All non-YIDD vk -m_




The incidence rate differences by drug for MDD trials alone sredhown in Appendix Tablos ¢ and
7. These dsta ate dilplayg graphically in Appendix Rigure 7.

It can be geen that overall the data are consistent with an increased risk of suicidal events with
active drug treatmant; the comparisen bosween active treaiment and placebo for all trials pooled
together is statistically significam (p-vatue = 0.002 for all suicide-related events, and p-valus =
0.006 for serious suicide-reiated events). For serious suicide-related events in MDD trials, the
atributable risk was was 0.19/patient year for drug minus 0.1 0/parient year for placebo, yielding
a value of 0.085 events per patient-year of exposure 10 drug (p-vaiue = 0.015), equivaleat to
approximately | excess serious suicide-reiated event per 12 years of drug weatment. The
observed sericus even! incidence rats differsnces are larger in MDD trials (0.085/yesr) than in
trials with OCD, GAD and Secial Anxiety Disorder (SAD) ((.014/year).

With respect to individual diugs, the incideace rats differences for all suicide-ceiated svents are
largest for paroxeting, venlafaxine and citalopram, raaching statisiical significancs for paroxetine
and venlafaxine. For serious suicide-related cvents, citalopram showed the largest incidoncs rate
difference, which approached statistical significance (p-value = 0.063).

Analysis of relailve risk

In addition to estimating the excesa risk atributable to drug, the deta can also be analyzed in
terms of the relative risk, or more precisaly, the ralio of the incidence rates for drug and placebo.
Accordingty, Mentel-Haenszel combined incidence rate ratios were cajcuisted, soratifiedby
study. This approach has the sdvantage of providing stratification by study, while the analysis of
excess risk shown above simply involved summing all the relevant data without regaed for
differences betweea triais. In addidon to cglculating the combinad incidence rate ratio, the Stata
software also tests for homogeneity of the individual study ratios.

The Stata outpus for the “All trials” category is shown in Appendix table 3. Thers were two
studics by thamselvee (hat showed siatistically significant fate ratios for suseide-selated avents,
Paroxetine Study 329 and Venlafaxine Study 394, No individual study showed a statistically

. significant prowciive effest.

Table 3 below dispiays the relstive risks (more preciscly, the incidence rate ratios) for suicide-
related events and scrious suicidesrelaied events for sach of the antideptessant drugs, and for all
21 clinical trials combined. Here placebo is the reference, and thus s value less than one indicates
a protective sffect of the drug, and a value greater than one a risk associated with drug treahment,
For sach combined incldencs rate ratio cricalated, the Mantsi-Haetiszel chi-square lest showed
RO lacm:’hnmogenciq (i.e., indicating that dats from the individual studies car: ba combined
statistically).




Tabie 3. Combined iacidencs rate ri:m {og suicide-reiated evepts ang serious suicide-rolated events
Drug | Number | Incidence rate ratios* (5% confidence

of 1 interval) by dru :
pedistrie | Al sulcide-relntec Sorious ulcide-
trials tventu rélated evants
s M

.-M 2.52 (0.45-13.9]
RPNy 1.80 (0.52-6.20
D | 088(0.32-2.44) |

Nnu-MDD trials

tRetld undefined duc to zero events in pinr.dm group
*Maniel-Haengze! method

[c will be seen that the suicide-poiated event mncidence mate ratios for vealafaxine and paroxetine
indecate an associarion with drug treatment, and that the corresponding confidence intervals
exclude one. Qverall, the incidance eate ratio of approximarely 1.9 for both suicide-related ¢vents
and the subcategory of serious snicide-related events indicate an association of these ¢vents with
drug treatment. Put another way, compared to piacebo, treatment with aclive drug increased the
xate of suicide-related eveitts by an estimaied 85%, and by an estimated 87% for serious suicide-
related events. For the subgroup of MDD tnals, the incidence rate ratios were also statistically

sagniftcant, while for noa-MDD trials the incidence rate ratio ¢stimates had very wide confidence
intervais.

DISCUSSION AND CONCLUSIONS

In shoct-term pediatric trials, aatidepressant drug treatment is associated with an increase in
suicidai adverse events compared to placebe. This finding is seen for both the broad category of
any suicide-related event, and the more specific category of serious suicide-related events, The
255012 0N is more prominent in the MDD trial data, where the relative risk of sarious suicide-
rclated events is spproximately 1.9. The rato of serious suicide-related avents in MDD wrials
among drug-treated patents waz 0.19/paticnt-year, and was 0.10/patient-year among placebo-
troated patients. Theee rates represent one serious event per 5.4 patient-years for drug, and one
secicus event per 9.9 patient-y2ars for placebo, yielding an atributable risk of ove additional
serious suicide-reluted event per 11.8 patient-ysacs of drug umatment. The findiag appears to be

s1atisticatly robust, inasruch as the p-value for the incidence rate difference for all smicide~rclated

events across ald irisls s 0.002.

With respect to individual drugs, the data for paroxetine and venfafaxine ghow a statistically
significan! increase in suicide-related events with active treaunent in their pediatric development
programs. Also, the incidence rate differcace for serious suicide-related events with citaiepram
Wwas close to statistical sigrificance (p-value = 0.083). For fluoxetine and minazapine, the poini
estimates were coasistent with a protactive offect, but the confidence intervals for mirazapioe
were vory brozd, and even for fluoxctine the confidence interval on the incidence rate ratio
includes a relative risk of gresier than 2, Put another way, although aa increase in suicide-related

trials 121 N R .86l 7
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avents reached statistical sipnificance for two deugs (paroxeting and venlafaxine), for no drug was
2 protective effect demonstrated at & satisticzlly significant level.

This analysis has several limitazions. Most imporuntly, it is limited to shost-teem trials only.
Conceivably, long-term treatment in patients who bave responded positively to & drug might aot
produce an increased risk, or might even provide a protective effect. [n other words, it may not be
sppropriate to extrapolate a finding of & risk in ehort-lerm trials to use of the drag for long-term
maintenance treatment, especially if the patients have manifested a ¢linical responst w the drug,
Unforranately, there is very liule long-term controlled pediatric wia! data for antidepressant drugs
that is available for analysiy.

~ Another limitation of this analysis is ihiat although there is evidence of a glasa effect overall, it is
diffioult to know 1o what exien it applies to particular members of the class. Inspection of tha
confidence intervals for the risk estiroates will show that the confidence limits for individual
drugs overlsp considerably. Tha existing clinical trial data, mareover, cannot provide a fasr
comparison between drugs, since the sizes of the clinical dovelopment programs and the specific
indications studicd vary from drug to drug, not to mention the fact that the intrinsic
phacmacologic and pharmacokinetic propesties of the drugs themselves are diftovent.

A third limitation partaing to the diffieulties in standardizing the methodalogy used by the nine
different sponsors. Although all sponsars were given the savae set of instruclions in the letters
lasued 7-22-03, there wers some diserepancies in how thesc instructions were applied. For

exsmple, Forest (sponsor of citalopram) performed nst anly the requasted eloctronic search of all
adverse event terms, but also 3 manuaal sesrch, which yicided cases not found with the sléctronic
search. Also, the 30-day foliow-up period was inwerpreted differeatly by GSK (paroxetine) and
Wyeth (venlafaxine). (GSK counted followed-up time for 30 days after the last dose of study
medication, and the waper phase was not pat of that 30-day period. However, Wyeth began the
30-day perlod from the fast full dose of study medication, so that the period of dosage taper was
included in the 30-day follow-up time, Also, Lilly (sponsor of fluoxetine) reported that adverse

avent dabs was not consistently collected once patients discontinued thew study treatment.

As Appendix figures 1-4 illustrats, there was considerable variability in the rates of these events
from trial to trial, even within the same indication. This could be due to differences in the patent
population (some trials included childrea, for example), or to differences in ascestainment of
suicide-celated avents, or to both, This, of course, raises questions about whether it is sppropriate
to combine the data from different winls. The Mantel-Haenszel chi square tese for homogenaity
of the rare mtios, however, did not reveal any statstically significant lack of homogeaeity.

The increase in suicidal events was most clearly demoastrated in MDD trisls. However, events
with active drug tteatment were miore frequent than events with placebe in non-MDD trials,
although the numbers are small and the risk estimates are very uncestain. Nonotheless, this leaves

open the possibility of » drug-associated risk of such behaviors for non-MDD patients, although
at a much lower incidence rate difference than for MDD patients.

With reapect to clinical faotors that might be contributary, as described in the previous consult,
the paroxetine data suggested & possible role for drug withdrawal, but this pattorn was not as
prosigent in the data {or other drugs. However, this observation might poiat to a Iack of
consislency across development programs with respect to ascertainment of adverse svents
following tie end of double-blind restment.



The ahsence of completed suicides in these data is only reassurmg to 8 himnited degree. The total
drug exposure timne in these trialy was 407 paciont-years. Fot assessing the rate of a raze ¢vent
such as compleied suicids with active drug treatment, this is a relotively smail daw ser. To
iiustrate, the upper confidence limit (one sided, 95% leval) for the actual rats in the population
given an obeervation of no suicides in 407 patient-years is 1 completed suiside in approximstely

134 patient years.

In contrast 1 the paruxctine pedintric data, the analysis of suicide-related events in adult
paroxstine trials, smploying methods identical to the carresponding aoalysis of pediatric trial
data, failed to show ac increase in the rate of such events with paroxeting treatment relative 4o
placebo. This was despite the fact that e placebo rate for these eveats was similar between the
adult MDD trials (0.10/year) and the pediatric MDD wials (0.13/year). This suggests that adults
and pediatric patients may have different responses to paroxetine with respect o suicidahity.

Several steps are being taken at the mormens to evaluare this signal further. First, 2 joint mecting
of the Psychopharmacologic Drugs Advisory Committee and the Pediatric Subcommittee of the
Anti-Infective Drugs Advisory Commitiee will be beld 2-2-04 1o discuss this issue.' Secondly,
DNDP has requested sjsctronic data sets from the jponsers of these clinical wials that will permit
a more sophisticated statistical analysis. This analysis will permit examination of v number of
issues that were beyond the scope of this consult, such as adjusument for x number of relevant
cavariates and exploration of risk factors such as agitatien and celevant family history, Thirdly,

" DNDP has arranged for a group of suicidelogy experts at Columbia University to review the
clinical nareative sumunaries for all of the identified cases; this will pevmit a more sophisticated
cace clmssificution, particalacly with regards to Whether the oveat was a serious suicide atempt, 2
gesture, or self-muilation. Fourthly, on 11-24-03 DNDP sent 3 mema 0 all tha spangors
requesting & more detailed deseription of the methods each sponsor used o genenats the
submissions reviewed in this consult, to ensure the highest possible quality of data for review by
the Columbia University sxperts.

One suggestion can b mads for the expert group involved in the review of the cases. Because the
nature and quality of the cass reports received from the sponsors (as lised in Appendix Table 3)
vary considerably, it is likely that even experts in classifying suicidal behaviors will have some
uncertainty about how to classify some of the case reports. Accerdingly, it will be inportant 1o
reserve » category of indeterminate cases with which to do a seasiuvity spalysis. The prusciple
here would be 10 do ar analysis including the doubuful cases, and anather analysis excluding
them, o see if the resul's are very dependent upon how uncertam cases are classitiod.,

These imtiatives should indeed provide higherguality data for evaluation of this signal. However,
in my view, the new analyses sre more likely (o change the findings for individual studies and
drug compounds where the puimbers are relatively small, than they are to alter the overall finding
of an incresse in swicide-related adverse events and serious suicide-related cvents with active
drug treatment compared 10 placebo. There arc, I belicve, severa! reasons for this. First, tho
apgrozate findings are statistically robust (e.g., p-value = (.002). Secondly, the counts of senous
sulcide-reiated eveals are, in my view, less likely to be unstable, because of the methods routinely
employed to account for serious advarse events in clinical tnals, and the greater amount of
¢linice! information that is often collected about sericus adverss events compared 1o Dogt-serious
eveats. Additionally, to the extent that events have been misclassified or overlooked in the
sponsor's searches, this would gensrally be expecicd to jutroduce “noise” that would weaken the
signal and produce a false nogative, not generats a false positive. Only a systematic biag that
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caused avents in the placebo group to be missed while svents in the drug group were captured
would be expecied o produce a false positive, and it is difficult to concsive of what could
produce such a bias.

As previously noted, fluoxeline is currently the only drug approved for padiatric MDD, although
several drugs are approved for pediatric OCD (s8¢ Appendix table §). As shown in that mble, all
of the four pediatric OCD trials were pasitive and provided evidence of efficacy for approval of
the deugs for pediatic OCD. Thig is in contsast to the cxpenence with padiatric MDD trials, for
which only 3 of the 15 trials have beea judged positive, two with fluoxetne and one with
-cilalopmm.

In sum, sbort-tecm pedistric clinical wials of antidepressant dmgs demonsirete an wncressed eate
of suicidal events with active drug compared to placebo.

Recommendations: Given the strength of the assosiation shown by the present daga, the clinical
importance of the apparont effect (i.e., an estimated excess of obe additional sertous suicide-
related event pet 12 patient-yaars of active reatment), and the fact that the additional analyses are
liksly w0 take several more months 10 compieta while considerable numbers of pediatric patients
are being exposed to these drugs, [ faver an interim risk management plag regarding uge of thease
drugs in the pediatnc popufation. This might be of value to physicians, patients and families who
are faced with the need 10 make a decision regarding pharmacothorapy st the present time.
Specifically, ] propose a risk management strategy directed at discouraging off-lshel pediatric use
- of antidepressant drugs, particulacly the use of drugs other than thioxeiss in the tresement of
pediatric MDD. Concelvably, this might include discouraging the initiation of sreatmeat of drug-
na¥ve pediatric MDD patients with off-label drugs, in the absence of some over-riding clinical
consideration. (Of course, all such wamings should be made in & manner thar emphasizes the fact
that the available data apply only 1o short-ferm, aente treatment, and that eudden disconiinuation
of antidepressant treatmpent, or discontinuation without medical supervision, are unwise.)

1 recommesnd this approach fot two reasons. First, of all the drugs with pediatric MDD clinical
iria) programs, anly flnoxetine is approved for pediatric MDD, on the basis of two positive
clinical studies {out of two MDD studics conducted). Of courss, the failure to demonstrate
eificncy in peciawic MDD trials with other antidepressants does not necessarily mesn that these
other drugs are insffective in pediatric MDD. Still, for deugs other than fluoxetine, judgement
regarding their officacy in pediatic MDD must remain 2 marter of specuiation uatil further tnals
ars conducted. Sccondly, although the confidence limits are broad, fluaxstine is the drug for
which tha estimate of the relative risk of suicidal events sppears mos: favorable.

Andrew D. Mosholder, M.D., M.P.H.
Epidemiologist

Mary Willy, Ph.D.
Epidemiology Team Leader
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Appendix Table3. Listing of el patients with suicide-related events in pédiatric antidepressant drug traals.
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Appendix table 3, Summary of efficacy Mindings from eight pediatrie antidepressant development
MORraMms
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