6.0 Summary of Haman Pharmacokinetics

The following is a verv brief sumsmary of bupropion sustained-reicase pharmacokinetic data, which are reviewed
separately.

Following multiple-dose oral administration of bupropion immediate-reiease tablets 10 bealthy wale volunteers,
the drug and its basic metbelites were found 1o exhibit linear kinetics over the range of 300 1o 450 mg/day. In.
animal models, the three metabolites of the immediate-release formulation (306173, 494U73, and 1 TUBT) are,
respectively 0.568, 0.208, and 0.208 times as potent as the parcnt drug. The metabolites are thought to confribute
significantly to the therapeutic effect of bupropion because of their relatively higher phsma concenrations. Oral
absolute bioavailability of bupropion in bumans bas not been determined because an intravenous formulation for
human use is not available. In rats and dogs, the absolute bioavailability of btmpm ‘ranges from 5% to 20%.
Bupropion is extensively metabolized in the liver. Following oral administration of the immediate-release
- formulation, time to peak plasma concentration is up to two hours. The elimination half-fife of bupropion
immediate-release following single-dose administration is about 14 hours, with 8 range of 8 to 24 hours.
Bupropion is about 80% bound to buman albumin at plasma concentrations up 16200 pg/mb. Following oral
administration of 200 mg '*C-bupropioa HCI aqueous solution in man, 87% and 10% of the radioactive dose was
recovered in urine and feces, respectively, The fraction of the oral dose of bupmpm excreted unchanged in
urine was only 0.5%. :

Following single-dose oral administration of buproplon susained-release ub!e:s 10 hcahhv male volunteers, peak
plasma levels were achieved within three hours for the parenat compound snd wlﬂlmslx hours for its metabolites, - -+
Peak plasma levels of bupropion were about 50% of that for the :mmcdme-rci:w tablet when given in equal
single doses. Al steady state, peak plasma levels of bupropion for the 150 mg’bnprmoa sustained-reiease wablet
given b.i.d. were about 15% lower than that for the 100 mg immediate-release tablet given Li.d. Peak levels of.
the metabolites were similar following both the sustained and immediate-re blets. Trough and average
pﬁasma fevels of bupropion and its mcxabomcs for the 150 mg bid. sustam:d-reles:mb}et were similar 1o those
for the 100 mg vi.d. immediate-release tablet. The 90% confidence intervals for the. geometric mean AUC over

“the. whole 2d-hour dosing interval for bupropion and its.three primary meubahtzsmd the pharmacologic ™

. activity-weighted composite fell within thc range of equivalence criteria of 80% o 125% of the lmmccham- e

release drug.

7.6 Efficacy Findings
7.1 Overview of Studiés Peninent 1o Efficacy

The buprcrion sustained-rejease NDA comprises reports of two phase 2-3 chmal trials that were intended. for -
the most pant. 1o explore antidepressant efficacy of several different dosing lmls of the drug. Studies 2035 and
205 were both U.S. placebo-contralied fixed dose studies. One open trial of btxpmpm snsmned-relcasc was also.

ccnducted (Smd» 208), whzch wal be mum:d below in brief.

7;2 S » v Summary of Smdm Pertment to E!Tlczcx
7.2.1 Study 203
7.2.1.1 Investigators and Locatmn

Six U. S_A sites participated in chis mzi. Thc pmc:pal investigators were L. A. C‘mmzham & the Vie Street
- Clinic, Springfield, IL, L. F. Fabre at Resesrch Testing, Inc., Houston, TX, §. P. Felghucra: the Feighner
Research Institute. San Diego, CA, E. A. Gardner of Washingion, D.C., F. W. Reimberr ar the Universiry of
Utah. Salt Lake Citv, UT, and E. C. Sentle. Jr. and S. C. LcrfaldofChaﬂesmn.WV ‘
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7.2.1.2 Study Plaz
1.2.1.2.1 Objectives/Raticasle

The objective of this trial was 1o compare the saferv and efficacy of two doses of bupropion sustained-reiease
and placebo in the treatment of pasients with major. depression.

7.2.1.2.2 Population

The following summarizes inclusion criteria for the smdy:
«Age greater than 17 years old
»Good physical health
sMeeting DSM-IN-R criteria for Major Depressive Disorder, with a current Major Depressive Episode of
between four weeks and two years duration
<Score of at least 20 on the first 17 items of the 28-item Hamilton Depressxon Scale (HAMD) az both rime of
screening and after one week of placebo washout, with a drop of pot more thas 20 per cent over the week of
placebo washout.

Patients were excluded for the following:
-Predisposition to seizures, cither by personal or family history, or by concurrent brain tumor or seizure-
threshold-lowering medications
-Presence 6f a s:zmﬁcam DSM-HI-R Axis II diagposis that would suggest DON-responsivensss io
pharmacotherapy for depression :
~History of diagnosis of anorexia nervosa or bulimia
«Preseace of medical disorder that would interfere with drug levels or with the accurate assessment of

_ dépression. o
«Females who were pregnant, breast-feeding, or unwilling to emplov appropriate contaceptive metbods during
the smdy

" History wzzhm one )cax of alcohol or substance abuse
“Receipt of fluoxetine of an investigational drug withio four weeks of the treatment phase, receipt of an 'MAO!
drug or protriptyline within two weeks of the treatment phase, or receipt of any other psychoactive drug W ithin

one week of the treamment phase.

-History of treatinent with bupropion
«Incapable of spontanecus conversation or activiry
<Active suicidaliry.

7.2.1.2.3 Planned Study Conduct/Dosing Plan

Following one week of single-blind b.i.d. placebo washout, this trial was an eight week, parallel, double blind
study; patients were randomly assigned to receive phcebn, or one of two dose levels of bapropio : sustained-
release. Patients were randomized in blocks of six, with equal chances of receiving any of the three treatments.
Medication consisted of identically-appearing tablets containing either placebo or 150 mg bupropion sustzined-
release. Each patient received a blister card containing a ten day supply of medication each week. They were -
instructed to take one tablet in the morning and one each evening and to return the blister card with all unused
tablets. On this schedule, patients either received placebo b.id., 150 mg bupropion sustained-release qam and

placebo qpm, or 150 mg bupropion sustained-release b.i.d.. To adjust to the dosage, paticnts in the latter group
recen. ed placebo in the evening for the first three days of the study. Patients who experienced intolerable
adverse effects from their assigned dose were 1o be discontinued from the trial. Except for chioral hvdrate that
was permitted as a supplement in the first two weeks of the study, concomitant psychoactive medications were
not permissible. Compliance was assessed by weekly review of the blister card.
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: 150 mz’d bupcépton sustzmed-mlcasemd 13 panems assigned to 300

7.2.1.2.4 Efficacy Assessments

The 17-item HAMD, a 28-item HAMD including eight atypical vegetstive symptom items and three items
addressing belplessness, hopelessness, and worthlessness the Clinical Global Impression for Severity of Hiness
(CGI-S), and the Clinical Global lmpression for Improvenent of Iilness (CGI-I) constituted the efficacy

measures and were performed at each weekly visit. A screening visit occurved at the onset of placebo washout.
A baseline (Day 0) visit occurred oae week later at which time participating patients were randomly assigned to
receive oreatment.  The remaining visits occurred at one week intervals over the following eight weeks.

7.2.1.2.5% Safety Assessments

Safety assessments ipchided physical examinations, clinical faboratory fests, electrocardiograms at the discretion
of the individual investigators, and an adverse experience probe by investigators.

7.2.4.2.6 Apalysis/Plan

The sponsor designated the following a priori efficacy parameters: 1 7-item HAMD score, the 28-item HAMD,
HAMD ¢=pressed mood (item #1), CGI-S rating, and CGI-I rating. The analyses were performed using observed
scores and last observation carmied forward scores. Parzmetric analysis and non-parametric “responder” analysis
was specified for the data.

7213 Study C&hducb’OﬁlcoﬁE
7.2.1.3.1 Patizat Disposi!iun .

A 1ol of 362 patients consututed the baseline sample and the mtem-to-m'at sample {those patieats receiving al
i2ast one dose of Weir assigned medication and having at least one efﬁmy assessment after baseline) constituted
342 patients. The't mtent-!o—trezt sample coasisted of 116 patients assigned.to placebo, 113 patients assigned to
ng/d bupropion sustained-release. Fom
eight per cent/of placebo patients, 57 per cent of 150 mg/d drug-mted. and S5 per cent of 300 me/d drug-
eated paucmS\:omplcted the study. Overall, 182 patients (53% of the intent-to-treat sample) completed the
study. Appendix 7.2.1.3 shows the pancm compleuou rates by week for each reatnent group.

The highest proportion of dropouts occurred in the placebo group and the lovsesx in the 300 mg'd drug group. A.n v
ill-characterized category of “consent withdrawn™ was the most common cause for early termination among drug-
weated groups. while inadequate response: was the most common cause for: e:r!y termination among placebo ’
patients. Because some of the patieats may have cxpenenced adverse events before withdrawing consent to -
participate, the actual role of adverse experiences leading to- premature study discontinuation may be larger than
stated by the sponsor. Table 7.2.1.5.1 lists reasons for pmnam dxscontmuatmn b\ treatment Emup.
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Table 7.2.1.3.3
Reasons for Premature Study Discoptinuation from Protecoi 203
Bupropion Sustained-Release Dosage Group
150 mgld (N=IZI) 300 mgfd (N=120) Placebo (N=121)
¥ | wofN | # %ofN | & | %ofN
Consent Withdrawn 22 18.2% 2 18.3% 21 | 174%
Inadequate Response/ 15 12.4% 2] 10.0% 27 22.3%
‘Condition Deteriorated
Adverse Experience H 8.3% | i3 10.8% 4 3.3%
Lost 1o Follow-up 5 41% 2 1.7% 7 5.8%
Protocol Violation 3 25,%’ 4 33% i 0.8%
' Total 35 45.5% 53 44.2% 60 - 49.6%
| - SRENEN =
7.2.1.3.2 Demographic Characteristics

Appcnd:x 1.2.1.3 presents the demompbtc charmensucs of the panenzs cmllei The wmajority were female,
consistent with tvpical gender parterns for major depression. There were no appreciable differences between
weatment groups on the basis of ape or race, although fewer of the placebo-treated patients (59%%) were female
than of the drug-treated groups (75%). Sixty-three per cem. 57 per cent, and 635 per cent, respectively, of patients
in the 150 mg, 300 mg, and placebo groups were experiencing a recurent episode of depression. The three
groups were roughly comparable as to chamtenmmof the ptesent eplsodc as agmted vs. mzrded vs.

- uncomphmed. gr-oypical vs. anvpical deprcssm z

7.2.1.33  Baseline Illness sﬂmw

Appendix 7.2.1.5 presents the baseline and follow-up measures of illness sevenity. Patrwise conwrasis of baseline
svmptom scores on the efficacy measures across treatment groups based on means and standard deviations
supplied by the sponsor were performed using t-tests {cf: Santon A. Glantz, Primer of Biostaristics, 1992. p. 8!).
There were no statistically significant differences between groups.

73034 | Dosing Information

The Sponser calculated mean daily dosages of medication muk: as of the fourth dav of the studv (by which time
patients had been titrated up to the full dosage level) through day of discontinuation. The mean daily dose of
buproplon sustained-releas ingested by the 150 mg’d group was 147 mg. The mean dailv dose of bupropion
sustained-release ingested by the 300 mg’d group was 290 mg.

5.2.1.3.5 Concomitant Medications

Concomitant medication was administered to 75% of 150 mg/d patients, 71% of 300 ma'd panems and 64%

placebo patients. The most commonly administered medications were non-narcotic analgesxcs, miscelianeous co!d
preparations or antihistamines, female hormones or birth control pills, and antibiotic or antiviral agents.
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7.2.1.3.6 Efficacy Results

As poted previously, the sponsor focused on the following as key efficac variables: the ]7-item HAMD, the 28-
item HAMD, item #1 of the HAMD, the Clinical Global Impression for Severity of fliness (CGI-S), and the
Clinical Global impression for Improvement of lliness (CGI-I). Appendix 7.2.1.3 presenis the data for these kev
efficacy variables with both the observed case (OC) and the last observation carried forward (LOCF) analvses.
Two-tailed t-tests were used 1o compare changes in each of these varisbles in the drug- vs. placebo-treated
groups at each week of the study. In addition, chi square “responder analyses” were conducted to test for
differences in the proportions of responders in the treatmest groups. For the HAMD analyses, a patient whose
total score was reduced by 50 per cent or more between baseline and discontinuation was considered 3 nspondcr
For the CGI-1 analysis, a patient who was rated as “very much improved® or "much improved® at dxsconunuauon
was considered a r:spondcr The following sections are a brief suramary of the findings.

Table 7.2.1.3.6 displavs a summary of the statistical comparisons berween placebo and both drug treatment
groups for the ouicome variables. The reader should note that these are not independent scales. '

e o
Table 7.2.1.3.6
Summary of Efficacy Variables in Study 203
(77 = ps0.10, ? = pg 0.05, + = ps 0.01, p values were not comected for multiple time-poiats or mulnple
dosc -sizes coOmMparisons temng}
Week | Daily 17-HAMD BHAMD HAMD-¥1 cols G
Dose e
™) ltocF | oc jwcr| oc | tocr| oc | tocF | oc frock | oc
1 150
300
2 150 » »
100
3 150 » ” - ” * ’ ? s
Sm kgl Y
4 §150 » b4 hed * + < s *
300 ” kel
& 150 " : * ? 2
300 5 e B
6 15 ” » ” 2 1
300 bed kg4 3 ? '
3 150 ] - - . -n »
300 ped > " - .
] 140 ’ o »” '“ + ”
300 % hed L] %@ e >
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1.2.1.3.6.1 17-items HAMD

The LOCF analyses showed p values of less than 0.05 favoring drue over nlacebo at three, four, seven, and eight
weeks for 150 mg/d and ¢. eight weeks for 300 mg/d. The OC anatysis showed p values of fess than 0.05

- favoring drug over placebo at four weeks for 150 mg/d snd at no time for 300 mg/d. Had the sponsor coerecied
their-analysis for multiple-comparisens, no significant differences would have been demonstrated at aoy time.

point. Fifty-five of 120 (46%) 150 mg/d patients, 52 of 113 (46%) 300 mg/d patients, acd 41 of 117 (35%)

plzccbo patients were considered treatment responders at tine of discontinuation. A Pearson chi-square analysis
comparing the pmpomon of responders across the treatment groups showed no difference between the three
reatment groups {X°=3.78, df=2, p=0.151).

7.2.1.3.6.2 28-ltem HAMD

The LOCF analyses skowed p values of less than 0.05 favoring drug over placebo at three weeks for 150 me/d
and a1 8o time for 300 mg/d. The OC analysis showed p values of less than 0.05 favoring drug over placebo at
four weeks for 150 mg/d and at no time for 300 mg/d. Had the sponsor corrected their anxiysis for multiple-
comparisons, oo significant differences would have bees demonstrated at any time point. Fifty-four of 120 (dS%)
150 mg/d patients, 54 of 113 (48%) 300 mg/d patients, and 39 of 117 (33%) plwebo patients were considered
treatment responders at time of discontinuation. A Pearson chi-square analysis comparing the proportion of
responders across the rearment groups showed 2 trend toward one of the three groups being of different efficacy
than the others (X=5,60, df=2, =0.061). '

7.2.1.3.63 HAMD-ltem £]

The LOCF analyses showed p values of less than 0.05 favoring drug over placebo at seven weeks for. 150 mg'd

and at eight weeks for 300 mg/d. The OC analysis showed p values of less than 0.05 favering drug over phcebo-

at no time for either dosage. Had the spoasor corrected their mlysts for. mumpk'comparmm, 8o slgmﬁcam
... differences would have been demansmw!amv time. poml. el ! - B

7.2.1.3.6.4 CGI-S

The L OCF analvses showed p values of 0.05 or less favoring drug over placebo at three, four, five, seven, and
eight weeks for 150 mg'd and at six and eight weeks for 300 mg/d. The OC analysis showed p values of 0.05 or
less favoring drug over placebo at three through five weeks for 150 mg/d and at no time for 300 mg/d. Had the
spoasor corrected their analysis for multiple-comparisons, significant differences wouta bave been dcmonstmed

_-in the LOCF apalysis at four and seven weeks for 150 1ng/d and in lhe oc mlysxsax four weeks fot 150 mzd. :

but not at any other time point on any other CGI-S ana ysis.
7.2.13.6.5 CGI-i

The LOCF anal\ses showed P \nhm of 0 05 or ie:s favonng dmg over pluebo a three d:mugh exzht \aeth for
150 mg'd and at six through eight weeks for 500 my’d. The OC analysis showed p values of less than 0.05
favoring drug over placebo at three through fiv. weeks for 150 me/J and at eight weeks for 300 ma/d. Had the
sponsor corected their analysis for multiple-time point comparisons, significant differences would bave mmamed
at four and eight weeks for 150 mg’d and at eight weeks for 300 i:g/d on the LOCF analysis, and at four weeks
at 150 mg/d on the OC analysis. Fifty-¢ight of 120 (48") 150 mg/< patients, 59 of 113 (52%) 300 mg/d
patients, and 42 of 116 (36%) placebo patients were considered treatment responders at time of discontinuation.
A Pearson chi-square analysis comparing the proportion of respooders scross the westment groups showed at -
least one of the three groups being of different efficacy than the others (X’=6.48, df=2, v=0.039). Looking st the
individual dosage groups vs. placebo, the response rate showed a tend (Y ates X>=3.07, dﬁ=l p=0.080) toward
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statistical significance between the 150 mp/d group and placebo and a significant difference (Yaus X=53
df=1, p=0.021) between the 300 mg/d goup and placebo.

7.2.1.4 Conclusions ( (lD

The. paramemc anzlyses show: inconsistent nﬂD across ouwicome measures, no clear evidence of an expecied

dose-response relationship, nor a consistency betwees LOCF and OC analyses. Had there been statistical
correction for multiple-time-point or multiple-dose testing, then the dats in favor of efficacy of either du:2 of
bupropion sustained-release tested would be even weaker. Except for the CGI-1 scale, the non-parametric
analyses are not consistent across outcome measures, do not provide clear evidence of & dose-response
relationship, and do not provide statistically significant evidence of the effect of hupropion susiained-release. The
non-parametric analysis of the CGI-! scale alone does support the efficacy * 300 mg/d of bupropion sustzined-
release. On balance, although no specific standard of efficacy was established in the design of this study, the data
from protocol 203 fail to show convincing evidence of the efficacy of either of the two doses of bupropion
sustained-release that were tested.

7.2.2 Study 208,
7.2.2.1 ln\'esﬁino'n and Location

Eleven U.S.A, sites participated in this mial. The principal investigators were J. T. Apter at Princeton Biomedical
Research, Princeton, NJ, R. 1. Bielski at the [nstitute for the Study of Mood Disorders, Okemos, MI, 3. L.
Claghorn of Houston, TX, D. Dunner of Seattle, WA, J.M. Ferguson at Pharmacology kesearch Corporation.
Murray, UT, J. W Jefferson at Dean Foundation, Madison, W1, B. L. Kennedy at the University of Louisville,
Louisvilfe, KY, C. Merideth of San Diego, CA, R K. Shrivastava at Eastside Comprehensive Medical Services
of New York. NY, §. M. Siahi of San Diego, CA. and R. Weisler of Rzleigh, NC.

,7222 _Study Pian

iret " Copaii

The objective of this trial was to compare the safery and efficacy of four doses of bupropion sustained-reicase

and placebo in the wreaunent of patients with major depression.
1.2.2.2.2 Populstion

The following summarizes inclusion criteria for the study:
«Age greater than |7 vears dd
*Good physical | heahh
-Meeting DSM-ITI-R cntcm for Major Depressive Dasorder \mh a current Major Dcpressne Episode of
berween four weeks and two years duration
«Score of at least 20 on the first 17 itemis of the 28-item HAMD at both time of screening and after one week
of placebo washout, with a drop of not more than 20 per cent over the week of placebo washout.

Patients were excluded for the following:
+Predisposition to seizures, either by personal or family history, or by conciwrrent brain mumor or seizure-
threshold-lowering medications

*Presence of a significant DSM-III-R Axis I diagnosis thas uould suggest non«»rtqaonsxvmess o

pharmacotherapy for depression
«Historv of diagnosis of anorexia nervosa or bulimia
Presence of medical disorder that would interfere with drug levels or with the accurate assessment of
depression
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NDA 20-358 ‘ Page 3

Study Resuits

Before commenting on the findings for these 3 studies, we thought it would be useful to provide
our summary of the data, which we have done in Enclosures 2-5. Enclosures 2-4 (Tables 1-3)
summarize the 2-sided significance levels, by week, for pairwise comparisons of bupropion SR
with placebo in the 3 ctudies (203, 205, and 212, respectively)..~These are the results of
analyses done on intent-{o-treat sampies and include the results of both LOCF and OC analyses.
Enclosure 5 (Tables 4-6) summarizes treatment effect size data for these 3 studies, defined here
as the difference between bupropion SR and placabo in mean change from basetline for HAMD-
17 or -21 Total Score at week 8, for LOCF analyses.

Comments on Efficacy Data for Individual Studies

" Our comments will focus on "positive findings,” i.e., p-values of < 0.05, 2-sided, for either LOCF
or OC analyses, favoring bupropion SR over placebo in pairwise comparisons for any of the 8
weeks of each study.

Study 203

(1) Unadjusted Resulits

The results in Table 1 were unadijusted for multiple comparisons, and even vnmout such

~ adjustment, these data did not SUQQGSt a consistent S'JPOW for W SR at o

o etther dose over placebo

The results were strongest for the 150 mg/day dose group hpamcu!ar for CGL Smnty

and improvement. However, even for those variables, there was a loss of significance
in the OC analyses beyond 5 weeks. There was less consistent support for this dose on
the HAMD-17 total score, i.e., positive findings at weeks 3, 4, 7, and 8, but only for the
LOCF analysis. There was very little suppoit on either the HAMD-28 total score or the
HAMD item 1.

The results were weaker for the 300 mg/day dosa grwp vnth the most posmve Mdlngs
for CGl improvement on the LOCF analysis. For 3 of the remaining 4 variables; there =
were positive findings only for week 8 in the LOCF . analyses, except for an ‘additional

positive resultforweeksLOCF on CGl sevemy Theremnoposmvewmgsforv
HAMD-28 total score. :

(2} Adjusted Results

Given the two dose groups in this study, it was necessa:y to make an adjustment for
multiple comparisons. One approach was to use Dunnett’s test, which yielded a critical
p-value of 0.025 for declaring any particular finding posmve Using this criterion p-value,
the positive findings on the CGl severity and improvement scores for the 150 mg dose
group generally prevailed, however, there were virtually no positive findings on the 3
HAMD variables for the 150 mg/day dose group or for any of :he 5 vanables for the 300
mg/day dose group.
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impression: @e ﬁl ider this to be a negative study that cannot provide support for the
antidepressant efficacy of either the 150 or 300 mg/day bupropion SR doses.

Study 208

(1)

(2)

Unadjusted Results

- The results in Table 2 were unadjusted for multiple comparisons, and even without such

adjustment, these data did not suggest a consistent superiority for bupropion SR, at any
of the 4 doses, over placebo.

The results were strongest for the 100 mg/day dose group, in particular for HAMD-28
total score and CGI Severity, but only for the LOCF analyses. There were virtually no
positive findings for the OC analyses for the 100 mg/day dose group, and no consistently-
positive findings for either LOCF or OC analyses for any of the other higher dose groups.

- Adjusted Results

Given the four dose groups in this study, it was necessary to make an adjustment for
muitiple comparisons. One approach was to use Dunnett's test, which vielded a critical
p-value of 0.012 for declaring any particular finding positive.. Using this criterion p-value,
there were only 3 sagmﬁcant pairwise comparisons, one for each of the htgher three ddse

' - groups and au at week 7.in the OC analyses

mpression: We consider this to be a negatrve study that tznnot prowde support for the

anbdepressant efficacy of any of the four dose groups.

Study 212

. |
' -The nesultsmTable 3 weio unadmstedformumple comparisons, and even w:thoutsuch _

Unadjusted Results

*admstment these data did not suggest a consistent supenonty for bupropion SR. at

o t_fettherdose overptaeebo

“The nasu!ts were strongest for the 150 mg/day dose gmup in patﬁcuiar for HAMD-21,

MADKS, and CG! Improvement. However, aven for those variables, there was little
support in the OC analyses. There was vety little support on either the CGI Seventy or
the HAMD item 1.

The results were very weak for the 300 mg/day dose group, with scattered positive
findings at early time points and essentially no supportive findings later. -




Phase 2-3 Siudies: Placebo Conirollcd Trials

Riind

Desipn | _

Centers

Lengih

Dminﬁ

Setting

Double

Parallel ..
Group. .1

6 .

~ R weeks'

Fized

Ourtpaticnt

Diagnosis

Major

Depression

Levels

3

Buprophu
(po)

PRO am
PBO pm.

150 mg am
PBO pm

150 mg am
150 mgg pm

Paralicl
CGroup

8 weeks

Fixed

Quuipationt

Major
Depressmn

PBO am
PRO pm

50 mg am
‘50 mg pm

100 mg am
100 mg pm

130 mg am
130 mg pm

200 mg am
200 mg pm

- *Number of patients nmdom!y nwi;.,ncd 10 treatment, sfter the exclusion of 9 paticnts from protocel 203 and 27 patients from protocol 203 for whom no
{treatment phase assessmenis were conducted.
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Statistical Review and Evaluation

NDAS : 20-358/3-8

Sponsor: Burroughs-Wellcome

Name of Drug: Wellbutrin SR

Documents Reviewed: Vols 2.29, 2.46, Vol 11 dated 12/23/9%4

Medical Officer: Dan Oren, M.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 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 effiéaCy 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 baselire} HAMD 28 at 8
weeks for both observed cases and LOCF analyses. The treatment
comparison was 300 mg vs PBO since )00 mg was near the high end and
300 mg was the dose common to al. chree trials. The 95% confidence
intervals below are for =le treatment difference betwesen changes
from baseline. All results are in the direction favorable for the
drug. ’ : '

LOCF ; OBSERVED CASES

Spons' p-value .051 o .16

203 Conf Int {-5.6, 0.14} B {(-5.85, 1.31)
Post Hoc power .46 .24
Spons' p-value .38 .03

208 Conf Int {-4.5, 1.5} {-7.2, 0.04}
Post Hoc power .16 -49
Spons' p-value .25 .14

212 Conf Int {-4.1, 1.0) {-5.2, 0.7}

Post Hoc power .21 : .32
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Taclosure 2

NDA 20-358
WELLBUTRIN SR {bupropion hydrochloride) Tablets

Table 1
Summary of Significance Levels' (2-s;ded) for Pajrwis
Comparisons {(Bupropion SR _vs Placebo} in Study 203
Key 150 mg vs Pbo 2300 g%%v& “Pho
Cutcome N
Variables Weak Heek
s 123456 78 12 3 456 78
HAMD-17 -
LOCF S B - B T T
oc - - * e e - - e -
LOCF - - %* C &£ -ttt “ - t b -
ocC_ T - e e e e = e -
HAMD Item 1 3
LOCF- - - - -t -t *¢t - - bt - - & L ¥
oC O
. ,» CGISevefity_, e ‘ N
e e ST e e Ly L - «
e ' oc o - I -
CGI Improvement
LOCF - S
oc_ . A - - e - = e e -
1 p < 0.05
p.< 0.10
p > 0.10
"pPg 0.025 (criterion p value fcr Dunnett‘’s Test})

2 End of weeks 1-8
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Appoals 7.2.1.3

Emcsuéy Data for Study 203

s B
" Table |
Study 203
Demographic P: ~file of Primary Study Sample (N=353)*
‘ “ Age (Years) v Gender Race Mass (kg)
Treatment Group Mean Range ~ Male Female White Non-White | Mean Range
; N (%) N (%) . N (%) N (%)
o o W

| Dupraplon Susiaincd-Relense 150 mg/d “ 3R 19-72 34 (28%) 86 (72%) 100 (R3%) | 20 (17%) 71.2 44.0-121.8
l Dupropion Sustaincd-Release 300 mg/d “ 39 - 18-64 24 (21%) 92 (79%) 100 (R6%) 16 (14%) 75.4 44.0-133.3 I
I Piaccbo l 40 19-69 48 (41%) 69 (59%) 100 (85%) 17 (15%) 78.8 47.6-147.8 !
L o

*The sponsor excluded ninc of the 362 patienis rundomly assigned to e treniment condition ntf bescline from ditis toblo hbecause ne treatinent phase

psscssments were avaiiabic.

“Toble 2
Study 203
Paticnt Completion Rates
Number Inteat-io- Complsicrs af Week [N (%)
Randomized Tremt g 3 "
Semplc 1 2 3 4 ] 6 7 g

RUP SR £30 121 i3 153 (100%) 109 (96%) - 98 (R7%) RS (79%) £3 (73%) 70 (62%) 87 (59%)' 64 (57%)
nUP SR 300 126 1 113 {100%) 100 (R2%) ' 28 (R7%) - 8T (1% 77 (63%) 74 (65%) 69 (61%) 62 (55%)
Placebo Ju ] ne | ueqow) | iaeme | teamn | ostome | asem | eeme | scesw | seuma

Rupropinn  Sustained - Release Clinleal Review
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Tabic 3
Study 203
Mean (X} and Mecan Change (4) from Bascling in 17-item HAMD

BU—

PANT ORSIFRVATION CARRIFD FORWARD ANALYSIS

Tremiment Weeh

Teoatrment
Groups Nascline Wk { Wk 2 Wk 3 Wh 4 Wk & Wk 6 Wk 7 Wk R
,‘i X N A N A N A N A N A N A N A N A
LR SR §30 ¢1.) /.52‘) S\ 31 113 2.9 i20 X 120 ‘-7? 130 B0 £20 9.0 §20 2.4 £20 160.0 §2G 11
fiuP 3R 300 (iH ( §i3 jn,l 23] W7 LD -4 8 P83 <10 113 A0 i3 B & §13 -89 £13 H6 1 I 102
"acebo (") ! 17 132 313 -32 it7 -$.2 §17 617 {17 A §i7 -7.5 PE7 ~7.6 §87 -7.8 §17 R0

2-shbed p-valugs :fm PRINY NG COmpalisans

v sus XTI 048 n o an2s 0ot 0.0%6 007 0.0

vs P >3 G 42 IR 1] n36 612 033 [IRL.] 0.072 ; 0040

ONSERVITD CASES ANALYSIS

freatmont Week

£

. i

) . |
{reatment " I
1

|

|

Cirops fSascline Wk i Wk 2 Wk ¥ Wk 4 Wik 3 Wk 6 Wk 7 Wk 8

M X B A N A 4] LA L A N A L& A 3 A Ll A

NUP SR 150 (1) 120 238 it3 -39 09 -89 9% B &9 -103 3] 1G9 0 124 1 &7 ~13.4 L -14 8

fIUP SR 300 (10 i3 214 i3 «2.7 106 44 9% | 17 #7 93 77 LY 4 BEE &9 -13 1 62 -148

fzccho (17 i87? 32 L -32 P82 -$7 177 | e %4 B2 74 54 L BIN L -i23 h -118

2esisbed p-values for palrwite oumpartsnns

v P >0 [ B.1 0.30 604 nng ’ 147 0304 £ 184 f 149

HEZR ERTA nez [ 1] N4t N4 047 ag/n 044 a0

i, ophon Sustained - Relenss ¢ lnival Heoview 49
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Table 4
~Study 2603 :
. Mean (X) and Mcan Chunge (A) from Daseling in 28-sem HAMD
LAST ORSERVA TN CARRIFD FORWARTY ANALYSIS
[reatmens Week
Trestment
Croups Paseling Wk § Wh 2 Li ] W 4 W & wh A
N X N A N A N oA N A N A (¥ A
HUP SR 150 (1) 120 © 35 ] oy | 47 10 | k2 st0 Loy e b 2e ] 420 ] cse | oaze | 02
BLEP SR 300 (1) "3 322 1y | 49 § ny |2 MEIEBIIEEDLEEHEEDEEILEEDE T
Placeho 7P} 17 322 186 | 47 | 17 | .16 tr ] 91 §our ] oaes ] ey 1 oaee o | a2
2-sided p-valucs for pairwise cnmmerisnng
P L >02 a0 041 a0 oou a0 ot
H{E7} 4 > 0.8 077 0.56 046 0093 @3 a0y
}m
WMSERVED CASES ANALYSIS
Trestmpnt Week
Trestment
Croups tiavsitng Wi Wk 2 W 3 Wt Wy 8 Wi &
N X N A N A N A 1w A N A N | oA
BUP SR 156 (L) | 120 318 3 | 47 | 09 | 86 98 g21 | o | a2 53 154 118
i DUP SR 308 (h $83 323 13 | 49 | o6 | R4 ok i <41y § &y | .37} 17 482 1 14 | 174
isceho (87} 7 322 16 4.7 $12 ¢ 17 102 i} .00 1 91 | -tis 78 34} 6 | .82
2ahled p-vmsés_ for palrwise cnmpasismg
t,ve ¥ >03 098 833 7073 5050 8153 7Y
v P > 08 o an 047 Y B 0.3 047
Lo e Lo T
Tupeopion  Sustained - Release Clinical Review 3¢
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Table 3
 Study 203
Mcan {X) and Mean Change (A) from Baseling in HAMD Depressed Mood liem #1
i SRSETR
LAST ORSERVATION CARRIED [ORWARD ANAL YSIS
Frestavent Weeh
Teeatment )
Groups flaseling Wk | Wk 2 Wi Wi 4 Wi wh 6
v N X N A N A N A N A N A N A
H BIP SI5SO (1) 120 28 13 a3 iz 01 120 | 49 Jize} e ] 20 | .00 |} a2
ﬁ mupsR 30N | 40 29 13 | 04 | 03 Lae] T2 BTE IR KT U T SRS N TI TN B
I Placchom) wr ) o2o | e faoa vy bl wr Vo ] an ] in ) ae ] e
2-sided p-values for pairwise comparivons
v P >0 09 0 02 ot L ¥ 0o
vl >05 0.2 1o .1, 02 02 006
A I - ’
: (HISERVED CASES ANALYSIS
Treniment Weck
‘Treatment : S i
Gmope Baschine | . Wk wk2 | wkd  Wk4 WE 5 W &
N x f ntba Nt al Nl AN AN Al N]oa
BUP SR 150 (1) 20 28 §§3- 1 03 109 a7 o8 09 (-8 | -1.2 4] -3 § 7O 4.9
mupskaoogy | 1 29 L s Jee ] oo Jos] o fan b m | an b o | e e | e
ﬂ Placebo (1) 1" 29 6 |03 ) 2 fos| 12 | a8 f a0 ] 18 43 | e | a4
H 2-sided povalues for palrwise comparisons
| LvP >0 09 06 03, | . 02 03 06
01 B Y3 02 08

RBuproplon  Sustalned - Release Clinical Review 5%
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*Table 6 D)
Study 203
Mean (X) and Mean Change (A) from Baseline in CGI-8

LAST ONSERVATION CARRIED FORWARD ANALYSIS

Treatment Week

Trculﬁenl " :
Geoups Pasciine Wk § Wk 2 Wk 3 Wk 4 wk § Wk 6 Wk 7 Wk &
N X N A N A N ol oA N A N A N A N & Nl A
1B SK 150 (1) 1260 44 13 1 .02 ) 120 |06 126 } 09 120 | 1) 120 | .12 | 20 | .12 120 | .3 130 ] -14
WP NR 300 (1) 13 44 s § .02 | o113 | .08 TR ERE Y $03 1 -1 | 13 12 1y { 12 1y | .14
Placebe (') 17 a4 e | 02 | 117 | 04 TRINE ST YN BN N N 137 | a8 | 7] a0 1y | -89 | 7
2-sided p»vhlu& l'ov pairwise comparisons
Lvsbp > 0.8 .0 0.60 a82 0.002 1 > 088 8007 803
| v p >03 oA 04 047 'Y o 0.04 0.07 0.04
S e i S e SRR

ONSERVED CASES ANALYSIS

Treatiment Week

5
ST SIS RS PR | SR N AN (WONE SR N R JRSSee N T

Trestment wrans
Ciroups Dnsciing Wk | Wk 2 Wi ) Wk 4 wh § Wk 6 wk ¥ Wk 8
N X N A N A N oA | N A N A N A N a | w A
BUP SR 156 (L) 120 44 113 02 1 109 | 06 98 40 | 89 | -id 3 44 | 0 1 18 67 1.8 64 4.9
BUP SR 396 (1) i3 44 i3 ] <02} 100 | 08 98 09 | 87 1 11 77 421 14 1 .8 69 451 & 20
accho (1% 19 44 16 | 02 | L2 | 4 w2 | 01 | o 09 73 -8 6 | -i4 o4 .18 $6 1.7
2-sided p-valne; for pairwise comparisons
L > 0.4 ‘ 10 a.03 063 8.002 a0z 04 .1
1714 > 0.8 08 03 01 Co02 03 0 04

tuproplon  Sustained - Release Clinles! Review 52




Mean (X) CGI-I (Values less than four represent improvement)

© Tabie 7
Study 203

LAXT OBSERVATION CARRIFD FORWARD ANALYSIS

ticatiment Week

Tecatment
Groups Rnseling Wk § Wk 2 Wk 3 Wk 4 Wk § Wk 6 Wk 7 Wk &
N X N X N X N X N X N X N X N X N hY
BILIP SR 186 €0} 820 4.6 843 is 20 AR §260 S 27 820 2.6 120 . 26 §20 28 120 2.8 {30 24
TP S8 300 (06 i§3 40 863 hE i3 i 1} 28 113 27 Pid 16 183 24 §13 24 $i3 24
I - Pleceba (P} 1)) 40 114 33 147 32 H? 3 3 117 n §17 29 i? 29 123 9 i7 29
£ -
2-sided p-vabucs for pairwise comparisons
fLvs b 10 0.2 00t 0.006 ael 004 0.01
i ws I° 0.7 1] .09 .08 0.07 © 00} 0.0%
R
ORSERVED CASES ANALYSIS
Treatmend Week
Tresiment :
Groups flaseline Wk § Wk 2 Wi 3 Wk 4 Wk § Wk 6 Wk 7
N | ox | N x | N I x| N x| n] x| N x |~ | x N
nUE 3R 1508 (1) 120 49 113 s 199 e 98 126 89 24 $3 32 70 2.8 &7
£ DUPSRIOOGEL § 1D LE] 163 36 100 36 98 1 2.7 87 1 26 77 24 74 2.8 &9
_‘ Fiscehe () §67 40 16 38 it2 32 102 R K1) ot 28 3% 2.6 69 22 64
2-shibed p«u@aéﬁ: fine palrwise comparisnag
f L 16 01 0.0 0.008 0.04 0.4 02
1187 R 4 @7 ] 0.2 02 8.2 0.3 LR}
* iy deflnition, bascline scares are kicnsical.
Hupeoplon Sastsined - Release Clinkes! Review 53




statistical significance between the 150 mg/d group and placebo and a significant difference (Yaus X=532,
df=1, p=0.021) between the 300 mg/d group and placebo.

@ Couclusions [ Vb, })

The parametric analyses show. inconsisient resul;f BCTOSS ouicome measures, tio clear evidence of an expecued -
dose-response relationship, nor a consisteacy between LOCF and OC analyses. Had there been suatistical
correction for multiple-time-point or multiple-dose testing, then the data in favor of efficacy of efber due of
bupropion sustained-release tested would be even weaker. Except for the CGI-I scale, the non-parametric

- analyses are Dol consistent acvoss outcome measures, do pot provide clear evidence of a dose-response
relationship, and do not provide statistically significant evidence of the effect of hupropion sustained-releass. The
non-pararaetric analysis of the CGI-1 scale alone does suppont the efficacy 300 mg'd of bupropion sustained-
release. On balance, although no specific standard of efficacy was establisbed in the design of this study, the dana
from protocol 203 fail to show convincing evidence of the efficacy of either of the two doses of bupropion
sustained-release that were tested.

7.2.2 Study 208
7.2.2.1 Investigators snd Locstion

Eleven U.S.A. sites participated in this mial. The principal investigators were J. T. Apier st Pninceton Biomedical
Research, Princeton, NJ, R. 1. Bielski at the Institute for the Study of Mood Disorders, Okemos, MI, J. L.
Claghom of Houston, TX, D. Dunner of “eanie, WA, J.M. Ferguson at Pharmacology kesearch Corporation.
Murray, UT, J. W. Jefferson at Dean Foundation, Madison, W1, B. L. Kennedy at the University of Louisville,
Louisville, KY, C. Merideth of San Diego, CA, R K. Shrivastava at Eastside Comprehensive Medical Services
of New York, NY, 5. M. Stahi of San Diego, CA. and R. Weisler of Rzleigh, NC.

7222 . StudyPlan
7.2232.1  Objectives/Rationale

The objective of this trial was 1o compare the safery and efficacy of four doses of bupropion sustained-release
and placebo in the treatment of patients with major depression.

7.2.2.2.2 Population

The following sumnarizes inclusion criteria for the study:
<Age greater than 17 vears oid
*Good physical bealth

~«Meeting DSM-ITI-R criteria for Major Depressive Disorder, \mh a cwrent Major Depressive Episode of
berween four weeks and two years duration
«Score of at least 20 on the first 17 items of the 28-item HAMD at both time cof screening and after one week
of placebo washout, with a drop of not more than 20 per cent over the week of placebo washout.

Patients were excluded for the foliowing:
-Predisposition 1o seizures, either by personal or family history, or by concurrest brain tumor or seizure-
threshold-lowering medications
Presence of & significant DSM-II-R Axis 11 diagnosis that would suggest non-responsiveness 10
pharmacotherapy for depression
<Historv of disgnosis of anorexia nervosa or balimia
Presence of medical disorder that would interfere with drug levels or with the accurate assessment of
depression

Pt

Bupropoa Snsmneé»k:m Clmal Review 17
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statistical significance between the 150 mg/d group and placebo and a significant difference (Yaus X=532,
df=1, p=0.021) between the 300 mg/d group and placebo.

7.2.5.4 Cosoclasions ( %m

The parametric analyses show. inconsisient resul BCTOSS ouicome measures, tio clear evidence of an expecued -
dose-response relationship, nor a consisteacy between LOCF and OC analyses. Had there been suatistical
correction for multiple-time-point or multiple-dose testing, then the data in favor of efficacy of efber due of
bupropion sustained-release tested would be even weaker. Except for the CGI-I scale, the non-parametric

- analyses are Dol consistent acvoss outcome measures, do pot provide clear evidence of a dose-response
relationship, and do not provide statistically significant evidence of the effect of hupropion sustained-releass. The
non-pararaetric analysis of the CGI-1 scale alone does suppont the efficacy 300 mg'd of bupropion sustained-
release. On balance, although no specific standard of efficacy was establisbed in the design of this study, the dana
from protocol 203 fail to show convincing evidence of the efficacy of either of the two doses of bupropion
sustained-release that were tested.

7.2.2.1 Investigators snd Locstion

Eleven U.S.A. sites participated in this mial. The principal investigators were J. T. Apier st Pninceton Biomedical
Research, Princeton, NJ, R. 1. Bielski at the Institute for the Study of Mood Disorders, Okemos, MI, J. L.
Claghom of Houston, TX, D. Dunner of “eanie, WA, J.M. Ferguson at Pharmacology kesearch Corporation.
Murray, UT, J. W. Jefferson at Dean Foundation, Madison, W1, B. L. Kennedy at the University of Louisville,
Louisville, KY, C. Merideth of San Diego, CA, R K. Shrivastava at Eastside Comprehensive Medical Services
of New York, NY, 5. M. Stahi of San Diego, CA. and R. Weisler of Rzleigh, NC.

7222 . StudyPlan
7.2232.1  Objectives/Rationale

The objective of this trial was 1o compare the safery and efficacy of four doses of bupropion sustained-release
and placebo in the treatment of patients with major depression.

7.2.2.2.2 Population

The following sumnarizes inclusion criteria for the study:
<Age greater than 17 vears oid
*Good physical bealth

~«Meeting DSM-ITI-R criteria for Major Depressive Disorder, \mh a cwrent Major Depressive Episode of
berween four weeks and two years duration
«Score of at least 20 on the first 17 items of the 28-item HAMD at both time cof screening and after one week
of placebo washout, with a drop of not more than 20 per cent over the week of placebo washout.

Patients were excluded for the foliowing:
-Predisposition 1o seizures, either by personal or family history, or by concurrest brain tumor or seizure-
threshold-lowering medications
Presence of & significant DSM-II-R Axis 11 diagnosis that would suggest non-responsiveness 10
pharmacotherapy for depression
<Historv of disgnosis of anorexia nervosa or balimia
Presence of medical disorder that would interfere with drug levels or with the accurate assessment of
depression

Pt

Bupropoa Snsmneé»k:m Clmal Review 17
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TR : ; REEDER
Tahic 3 ' .
Sindy 205 Mean (X) and Mcan Change (A) from Daseline in {7-item HAMD
LANT OBSFRVATION CARUD D EODRWARD ANALYNMS
Treatment Week: linncline Wk i Wh 2 Wk 3 Wh 4 Wk & Wk 6 wk 7 Wk R
Treaimeni Groups M X N & & A N A N A N A M O A N A
i N
NUPR SR 100 (VL) §42 236 t07 29 112 -0 142 -6 R £42 -R2 £12 93 $12 RN B b -10.0 it2 -10.%
RUP SR 200 (1) 114 2321 106 § <30 Y] 43 114 Y Hi4 2120 b4 N ) 114 90 114 93 114 9.6
B SR 306 (M) g1t 36 [1L0) -32 KR -4 9 (AR -6 3 (R STh (RN ' 1RE} RS it -89 (1] 8.8
T
BRIP SR 400 (1 iit 242 ] -§.9 Pie -4 72 &R} -6l g -7 4 it -TR IR R -8} Pt 88 i1 3.3
Maccha {P) f16 1 234 | 0} -3 16 48 116 Ny 16 SR P16 74 AT 80 116 219 116 B3
Vi, ys I° 3-sided >0 [{ ] 0 R4 G112 nin 0061 nor} YY) 0 0Ns
peovaiues :
T for >0% nRt 046 R 0t TS 029 RT 023
Muygp | ol s 094 09 044 A 30 0 » 3
ve compare > g 4 ) s 068 LEN 043
flush fsons » 008 noir LAY 040 047 @ 64 074 nai 030
ORSERYVED CASPS ANALYSIS
‘Trentinend Week: Pinsciine Wk | Wwh 2 Wk} Wk 4 Wh 9 Wh & Wh, 7 Wh B
‘Trewimeni (roups N X N A N A N A N A N A N A N A N A
nUP SR {90 (VL) 112 236 in? 29 §03 -84 102 -T2 &9 -8R 83 9% &6 NN &2 -13 8 i3 128
nuUP SR 200 (1) 194 | 132} 106 | -390 100 4.7 9% | 66 90 18 88 | .90 %3 10 & NN 74 NTR)
DUP SR 300 (M) L] 116 106 -3.2 o8 -$3 L. <14 Lh] & 4a 17 102 7t B AR 6% 418 66 -122
B3I SR 400 (i85 [ RR] 242 B0 <f 4 94 -4 8 KR =72 83 -0 17 98 14 08 72 RIX) 10 112
Ptacebo (F) it6 234 109 3.4 107 49 102 R 20 B g7 Bf 33 Y &2 g3 73 -102
Vi.va P 2-ghicd >4 nsg .74 0 0KR3 024 03 nie nnTe nin
p-values :
f.val® fore =08 nat 074 032 000 nR2 4y (BN VR
, | Pulrwise »0s 0.96 0 0o ‘ 0 . ’ s
Movs i compes lt . bl 49 noye I8 SRR 6047 0062
1ve D isans > 0.0% 0018 . 0.99 0064 014 0 0 noe noyr

Hopropion Sustsined - Relense Clinival Review kb
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Statistical Review and Evaluation

NDA# : 20-358/3-58

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., HFD-120

The sponsor has submitted 3 multidose, placebo controlled studies
1203,205,212) of a sustained release formulation of Wellbutrin.
Sratistically 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 ccherent evidence of efficacy emerxrges 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 baselire)} HAMD 28 at 8
weeks for both observed cases and LOCF analyses. The treatment
comparison was 300 mg vs PBO since )00 mg was near the high end and
300 mg was the dose common to 2i. chree trials. The 95% confidence
intervals below are for “he treatment difference between changes
from baseline. All results are in the direction favorable for the
drug.

LOCF ‘ OCBSERVED CASES
Spons' p-value .051 ' .16
203 Conf Int (-5.6, 0.14) (-5.85, 1.31}
Post Hoc power .46 .24
Spons' p-value .39 .03
205 Conf Int {-4.5, 1.5) {(-7.2, 0.04)
Post Hoc power .16 .48
Spons' p-value .25 ' .14
212 Conf Int {-4.1, 1.0) {(-5.2, 0.7}

Postc Hoc power .21 .32




Phase 2-3 Studics: Placebo Controlied Trials

Protocol E Blind Design

203 | Double.

Cenlers

Length

Dming

Setting

Diegnosls

Levels

Buproplos
(po)

Nﬁ

8 weeks

Fixed

Oulipaticnt ‘

Major -

. Depression’

l‘ﬂO am
PBO pm

1?7

150 mg am
PBO pm

120

150 mg am
150 mg pm

tie

Paralial
Group

205§ Double

8 weeks

Fixed -

Ouipatient

Major
Depression

PBO am
PBO pm

30 mg em
50 mg pm

100 nig_nm
lOO‘mg pm

150 mg am
150 mg pm

200 mg am

200 mg pm
i s e

*Number of paticnis a‘amdmnﬁy assigned o ﬁmmmem m’%es’ the exclision of 9 patients from protocel 203 and 27 patients from protocol 203 for whom no

tresiment phase zsscssments were conducied,

Huproplon. Susiniocd - Helense Clinleal Review
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NDA 20-358 @0 2 Page 4
impression: e consider this to be a negalive study that cannot provide support for the
antidepressant efficacy of either the 150 or 300 mg/day bupropion SR doses.

T

B {1) Unadjusted Resulis

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

The results were strongest for the 100 mg/day dose group, in particular for HAMD-28
total score and CGl Severity, but only for the LOCF analyses. There were virtually no
positive findings for the OC analyses for the 100 mg/day dose group, and no consistently:
positive findings for either LOCF or OC analyses for any of the other 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 Dunnett's test, which yielded a critical

p-value of 0.012 for declaring any particular finding positive. Using this criterion p-value,

~ there were only 3 sngmﬁcant pairwise comparisons, one for each of the htgher three dose
: groups and aH at week 7 in the OC analysas :

impression: We consider this to be a negauve study that cannot pmwde suppon for the
antidepressant efficacy of any of the four dose groups.

Study 212

(1} L Unadjusted Resuits v N _ - v
“The- results in Table 3 wem unadjusted for muttiple compansons and even without such

- 'ad)ustment. these data gid not suggest a consistent’ supenonty for bupropion SR. at_ '
S 'enher dose. _over placebo ‘

B r‘?The results were strongest for the 150 mg/day dose group, in pamcular for HAMD-21

"MADRS, and CG! Improvement. However, even for those variables, there was little
support in the OC analyses. There was very litle support on either the CGI Seventy or
the HAMD ltem 1.

The results were very weak for the 300 mg/day dose group, with scattered positive
findings at earty time points and essentially no supportive findings later.
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Enclosure 3

NDA 20-358
WELLBUTRIN SR (bupropion hydrochloride) Tablets

Table 2

. e 1 . . .
Summary of Significance Levels for Pairwise Comparisons

(Bupropion SR vs Placebo) in

Study 205
Bupropion SR Dose Groups
Key 1 ,
outcome 100 mg 200 mg 300 mg 400 mg
Variables Week’ Week Week Week
12345678 | 12345678 12345678 12345678
HAMD-17 '
LOCF e 4 B i B Foom e
ocC e e o T ] e e R At 1 L B R L
HAMD-28
LOCF cotp st | aoccccce f oadcoacas | eceeaaas
ocC R = 4 T B - el afiaid o il
- HAMD Izem 1 . .
LOCF Cseat¥to | efemeee- R R T
O T e ee e e e e N e E L CEE e - EE e Sk o
CGI-S ;
LOCF e B ERE ] e o ewww Coedoee e | emem e me -
ocC --®ofple | ceec--o- EL¥-ffev | ~o--o-~ t
CGI-I
LOCF --L-tL** | Lo-CE*AE | Eoeconmo | emmoeeoo
oC -ef-~t*t | CL----t¥#- | t-dtrr®r | --tt--*-
- -—-—-—-——:—
* = p < 0.05
t=p < 0.10 :
* = p < 0.012 (criterion p-value for Dunnett’s Test)
End of weeks 1-8




-Females who were pregnant, breast-fzeding, or unwilling to employ appropriate eontraceptive methods during

the study

History within one year of alcobo!l or substance abuse

Receipt of fluoxetine or an investigational drug within four weeks of the treatment phase, receipt of an MAOI

drug or protriptyline within two weeks of the uwmenxphm onecc:ptofznvotherpsychotcnvcdmg wuhm

une week of the treatment phase. - :
<History of treatment with bupropion

«Incapable of spontaneous conversation or activity

Active suicidality.

7.2.2.2.3 Planped Studv Conduct/Dosing Plan

Following one week of single-blind b.i.d. placebo washout, this trial was an eight week, paraliel, double biind
study; patients were randomly assigned to receive placebo or one of four dose levels of bupropion sustained-
reiease. Patients were randomized in blocks of five, with equal chances of receiving any of the five treatments.
Medication consisted of identically-appearing tablets containing either placebo, 50 mg, or 150 mg bupropion
sustained-release. Each patient received each week 2 canon with ten blister cards containing six tablets. They
were instructed to take three tablets each moming and three each evening and to renurn the blister cards with all
upused tablets. On this schedule, patients either received placebo b.id., 50 mg bupropice snmmed»releaseb i d
100 mg bupropion sustained-release b.id,, 150 mg bupropion sustained-release b.i.d., or 200 mg buptopm
sustained-release b.i.d.. Patients in the laner two groups were titrated to their study doses by the fourth and :
eighth days, respectively. Patients who experienced intolerable adverse effects from their assigned dose were 10
be discontinued from the trial. Except for chloral hydrate that was perminted as a supplement in the first two
weeks of the study, concomitant medications intended for psychoactive purposes were not pcrmxssubif during the
study. Compliance was assessed by weekly review of the blister cards.

7.2 2.2.4 Efficacy Assessments
The 17-item HAMD, 28-item HAMD, the CGL-S. and the CGI-I constinated the efficacy measures and were.
“performed at each weekly visit. A screening visit occurred at the onset of placebo washout. A baseline (Day 0}
visit occurred one week later at which time panticipating patients were randomly assigned to receive treatment.

The remaining visits occurred at one week intervals over the following eight weeks.

7.2.2.2.% Safety Assessments

Safety assessments included physicsl examinations, clinical laboratory tests, electrocardiograms at the dascmlou
of the individual investigators, and an adverse experience prcbe by lnvesuzltoxs :

7.2.2.2.6 Anaiysis/Plsn

The sponsor designated the foilowmz a priori efficacy panméteis I7-:téﬁx HA..\ED ‘scofre, 28-item H.AMD scbre
HAMD depressed mood item #1, CGI-S rating. and CGI-I rating. The analyses were performed using observed
scores and last observation carried forward scores. Paramerric analysis and non-parametric “responder” analysis
was specified for the data.

7.2.2.% Studv Cornduct/Outcome

7.2.23.1 Patient Disposition

A total of 602 patients coustituted the baseline sample and the intent-to-treat sample (those patients receiving 2t

" least one dose of their assigned medication and having at least one efficacy assessment sfier baseline) coastituted
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536 patients. The intent-to-treat sample consicted of 109 patients assigned to placebo, 107 patients assigned to
100 mg/d bupropion sustained-release, 106 patients assigned to 200 mp/d bupropion sustaiped-release, 106
patients assigned to 300 mg/d bupropion sustained-release, and 108 patients assigned to 400 mg/d bupropion
sustained-release. Sixty-nine per cent of placebo patients, 71 per cent of 100 mg/d drug-weated, 70 per cent of
200 mg/d drug-treated, 62 per cent of 300 mg/d drug-treated, and 65 per cent of 400 mp/d drug-weated patients
completed the study. Overall, 361 patiems (67% of the intent-to-treat sample) compkted the study. Appendix

" 7.2.2.3 shows the patient completion rates by week for each treatment group.

The highest proportioa of dropouts occusted in the 300 and 400 mg/d bupropion sustained-release group and the
iowest in the placebo and 100 mg/d drug groups. An ill-characterized category of “consent withdrawn™ was the
most common cause for early termination. Because some of the patients msy bave experienced adverse events
before withdrawing consent to participate, the actual role of adverse experiences leading to premanure study
discontinuation may be larger than smed by the sponsor. Taeble 7.2.2.3.1 lists reasons for premarure
discontinuation by treamment group.

e
Table 7.2.23.1
Reasons for Premature Studv Discontinuation from anoco! 205 .
- Bupropion mstamed-re!easeboage Gmup u
100mg'd | 200 mgd 300 mg/d 400 mg/d Placebo ||
N=119 .} N=i20" N=120 T N=119 - =124
g lworN | = JuoaN| # [ worN| g l%ern| # | %ok
| Consers Widrawn | 17 143% | » 10.0% 16.5% .
‘ : 8 67% | & 2% | 6 s0% | 4 3% . 0§ L0
2 17% 56%
6 50% 73%
8 12% 24% |
_ 1 s 3% | lsud .

72.2.32 . Demognphic Chsrtcttristits

Appendm 7223 pnsems the demographxc characteristics of the panems enmli:d. The ma;onn were female,
consistent \mh ‘typical gender patterns for major depression. There were po apprecisble differences between
reatment groups oa the basis of age, gender or race. Seventy-eight per cent, 66 per cent, 67 per cent. 71 per
cent. and 69 per cent, respectively, of patients in the 100 mg. 200 mg, 300 mg, 400 mg, and placebo groups
were experiencing a recurrent episode of depression. The five groups were roughly comparable as to
characterization of the present episode as agitated vs. retarded vs. uncomplicated, or typical vs. aypical
depression.

2233 Baseline Niness Severity

Appendix 7.2.2.5 preseuts the baseline and follow-up measwres of illaess severity. Pnnnse contrasts of baseline

svmptom scores on the efficacy measures across treatment groups based oo means and stapdard deviations
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supplied by the sponsor were performed using t-tzsts (cf: Stanton A. Glantz, Primer of Biosiatisucs, 1992, p. 81).
No corvections were performed for muliiple comparisons testing. The only siatistically significant differences
berween drug groups and placebo groups at baseline were: the mean 28-items HAMD score was 1.6 points greater
in the 400 me/d group than in the placebo group (p<0.05); the mean item #1 of the HAMD score was 0.2 points
lower in the 200 mg'd group thao in the placebo group (p<0.005); the mean CGIS score was 0.2 points higher in
the 300 mp’d and 400 mg’d groups thap i m the phccbo group (p<0.02, p<0 05, respectively). Thtsc differences
appedr to bave little clinical significance.

7.2.2.3.4 Dosing Information

The spoasor calculated mean daily dosages of medication intake as of the eighth day of the study (by which time
patients had been titrated up to the full dosage level) through day of discontinuanion. The mean daily dose of
bupropion sustained-release ingested by the 100 mg/d group was 95 mg. The mean daily dose of bupropion
sustained-reiease ingested by the 200 mg‘d group was 191 mg. The mean daily dose of bupropion sustained-
release ingested by the 300 mg/d group was 283 me. The mean daily dose of bupropion sustained-release
ingested by the 400 mg/d group was 375 mg.

7.2.2.3.8 Concomitant Medications

Concomitant medication was administered to 87% of 100 mg/d patients, 85% of 200 mg/d patients, 86% of 300
mg'd patients, 825 of 400 mg’d patients, and 86% of placebo patients. The most commonly administered
‘medications were non-narcotic analgesics, miscellancous cold preparations or antihistamines, female hormoaes or
birth control pills, antibiotic or antiviral agents, and vitamins or dietary supplements.

7.2.2.36 Effieaey Rezults

As noted previously, the sponsor focused on the following as key efficacy variables: the §7-item H.AMD the 28-
item HAMD; itemn £1 of the HAMD, the CGl-S, andd:eCGl»l Appendix 7.2.2.3 presents the data for these key

= efficacy variables \mh. both the observed €ase (OC) and the last observation carried forward (LOCF) analyses.
. Two-tailed t-tests were used 10 compare changes in each of these variables in the drug- vs.-piacebo-treated

gropus at each week of the study. In addition, chi square “responder analyses® were conducted to test for
differences in the pmpomons of responders in the weatment groups. For the HAMD analyses, 2 patient whose
total score was reduced by 50 per cent or more between baseline and discontinuation was considered a responder.
For the CGI-! analysis, a patient who was rated as “very much improved™ or “much improved™ ar discontinuation
was cousidered a responder. The foliowing is a brief summary of the findings.

Table 7.2.2.3.6 dlspla\s a summary of the statistical comparisons berween placebo and both drug mmem

- groups for the outcome variables. The reader should pote that these are not mdcpcndenx scales,
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Table 72.2.3.6
Summary of Efficacy Variables in Study 205
(7? = ps 0.10, 7 = ps 0.05, p values were pot corrected for multiple time-points or multiple dose-sizes
comparisons testing} R o
Weeck | Daily |  17-HAMD HAMD | HADA s | con

?:;i wer| oc fwee) oc | woor | oc woek | o | oy | oc
100

i 200 ”
300
400 ? ?
100

3 200
300
400
100 ” ” L3 ”

3 200
300 ? ? T ?
400 » ” ”
100 »

s 200
500 - o S -
$00 ” ”
100 - *

P 200
500 ks
300 ‘
106 » ? » 7

6 | 200 i
300 ” ? ; ?

-
Bupropion Susuined-Relexse Clinicsl Review 2




Week | Daily IHAMD | 2sHAMD HAMD-£1 CG15 Gl
?::; LocF | oc jocF | oc | ipock oc |wer | o |or | oc
1060 ? » ¥ » * > ] 9
7 700 ” » a
P . . . )
00 s » .
100 by » kel b 3 [
g 200 ¥
300 » ?
400 * a »
e
722361  17diem HAMD

The LOCF analyses showed p values of less than 0.05 favoring drug over placebo at seven and eight weeks for
100 mg/d, at no time for 200 mg'd or 300 mg/d, and at one week for 400 mg/d The OC analysis showed p
-values of less than 0.05 favoring drug over placebo 2t oo time for 100 mg/d or 200 mg/d. at three and seven
weeks for 300 me‘d, and at one, seven, and eight weeks for 400 mg/d. Had the sponsor corrected their analysis
for multiple-comparisons, no significant differences would have been demonstrated at any time point. Fifty-seven
ef 112 (51%) 100 mg'd patients, 45 of 114 (39%) 200 mg'd patients, 43 of 111 (39%) 300 mg'd patients, 47 of
11 (42%}) 400 mg'd patients, and 38 of 116 {33%) placebo patients were considered treaument responders at
tine of discontinuation. Pearson chl-square analysis comparing the proportion of responders across the treatment
groups showed 2 nend towards (\‘38 . df=4, p=0.084}. but o significant differences in response rates between
the individual groups. . .

7223627 28-ltem HAMD

The LOCF analyses showed p values of less than 0.035 favoring drug over placebo at five through eight weeks
for 100 mg/d, and at po times for 200, 300, or 400 mg'd. The OC analysis showed p values of less than 0.05
favoring drug over placebo at no times for 100 or 200 mg'd, at three and six through eight weeks for 300 mg'd
and at seven and eight weeks for 400 mg’d. Had the sponsor corrected their analysis for multiple-comparisons,
o significant differences would bave been demonstrated at any time point. Fifiy-six of 112 (50%) 100 mg'd
patieats, 47 of 114 {41% 2) 200 mg’d patieats, 4 ofll! {40%5) 300 mg/d patients, 47 of 111 (42%%) 400 mg'd
patients, and 39 of 116 (34%) piacebo patients were considered treatment responders at time of discontinuation.
Pearson chi-square analysis comparing the proportion of responders across the treatment groups showed no
smmﬁcam dxffmnces in nsponse rates berween the groups (N™=6.49, df=4, p=0.165).

?.2.2.3.6.3 ' H.-\_\[D-Item #1
The LOCF analyses showed a p values of less than 0.05 favoring drug over placebo at six weeks for 100 mg'd
and at no other times or dosages. The OC analysis showed a p values of less than 0.05 favoring drug over

placebo at no times or dosages. Had the sponsor corrected their analysis for muluplemumpansms. 6O sxgmﬁcam
differences would have been demonstrated at any time point
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7.2.2.3.6.4 CGI-S

The LOCF analyses showed p values of 0.05 or less favoring drug over placebo at three and si:: through eight
weeks for 100 mg/d and at no other times or dosages. The OC analysis showed p values of less than 0.05
favoring drug over placebo at three weeks for 100 and 300 mg/d, at seven weeks for 300 mg’d and at bo other
times or dosages. Had the sponsor correctad their unlysns for znultxpk-compums, no significant differences
would have been demonstrated at any time point.

7.2.2.3.6.5 CGLHl

The LOCF analyses showed p values less than 0.05 favoring drug over placebo st seven and eight weeks for 100
mg/d and at six and seven weeks for 200 mg/d and at o times for bigher dosages. The OC analysis sbowed p
values of less than 0.05 favoring drug over placebo at no time for 100 mg/d, at seven weeks for 200 mg/d,
three. six, and seven weeks for 300 mg‘d. and at seven weeks for 400 mg’d. Had the sponsor corrected their
apalvsis for multiple-comparisons, pe significant differences would bave been demonstrated at any time poist.
Sixey of 112 (54%) 100 mg/d patients, 57 of 114 (50%) 200 mg/d patients, 49 of 110 (45%) 300 mg/d patients,
49 of 111 (44%) 400 mg/d patients, and 48 of 116 (41%) placebo patients were considered treatment responders
at time of discontinuation. Pearson chi-square analysis comparning the proportion of responders across the
wreatment groups showed no significant differences in response rates between the groups (X=4.44, df=4, p=0.35).

T.2.2.4 Conclusions

The paramermic analyses show inconsistent resuits across outcome measures, no clear evidence of an expected
dose-response relationship, nor & consistency berween LOCF and OC anaiyses. Had there been swatistical
correction for multiple-time-point or multiple-dose testing, then the data in favor of efficacv of any dose of
bupropion sustained-release tested would be even weaker. The pon-parametric apalyses are not consistent across -
outcome measures, do not provide clear evidence of a dose-response relationship, and do not pn:mde swtistically -
significant evidence of the effect of bupropion sustained-refease. On balance, althougﬁ no specxﬁc standard of

efficacy was established in the design of this study, the data from protocol 205 fail to shm\ cen\mcmg evndeate v

of the efficacy of any of the doses of bupropion sustained-release that weve tested.

%33 . Other Smdm (f‘ JOr. ]”m €57 /é/{

<&

Protocol 208 was

op(n q:uin-cemtr wrial of bupropion suswined-release in 3100 patients with the diagnosis of
depression. For eight-w:

patients were treated with the highest dose tolerable up 1o 300 mg/day. Beyvond that

_ time point, patients who chose to remain in the study were permitted to remain at any clinically appropriate dose.

Clinical response was assessed by the CGI-S and the CGl-1, both of which demonstrated starsistically srzmﬁcant :
improvement over baseline. Being that this was an uncontolled study, these results cannot adcquateh
demoastrate the efficacy of bupropion sustained-release.

7.3 Summary of Data Pertiest to important Clinical Issues

7.3.1 Predictors of Response

The sponsor did not report any particular predictors of response.

7.3.2 Size of Trestment Effect

The refative effect of bopropton sustzined-release as compared with placebo was slight. Is both protocols 203

and 205 the mean decrease from baseline in 17-item HAMD was 10 for bupropion sustained-release and 8 for -
placebo at endpoint. The baseline score of study 205 was 23 and in smdw 205 the baseline was 24,
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Phes by 7.2.2.3 Fificacy Data for Study 205

s
Table |
Study 208
Demopraphic Profile of Primary Study Sample (N-575)°
' Ape (Years) Gender Race -Mass (kg)
Treatment Group Mean Range Male Female White Non-White | Mean
N (%) N (%) N (%) N {%6)
R,

“ Bupropion Sustaincd-Relcase 100 mp/l , 39 18-79 48 (42%) 66 (58%) 100 (8R%) i4 (12%) 79.% 45.4-131.3
i Bupropion Sustained-Release 200 mg/d 41 20-82 18 (32%) 80 (68%) 106 (90%) 12 (10%) 79.4 47.6-155.1
| Bupropion Sustained-Release 300 mg/d a0 | 2076 | 8% | 1761%) | 106002%) | 9 (8%) 790 | 499.167.8
! Nupropion Sustaincd-Release 400 my/d | 40 | 2063 | s0(a3%) | ess1my | om@as%) | 17 (sw) | 787 .1 4d0-150.0
| Placcha . ok a0 |2 | e3orw) | T062%) | 9% (84%) IR(16%) | 801 | 47.6-168.5

*The sponsor excluded 27 of the 602 pa'iicnls randomly assignedtfo a tfei!m,en( condition a? baseline from this table because n6 treatment phase assessments were
available,

l v
Table 2
~ Study 203
Paticat Complction Ratcs
Trestment Number Intenisine . . Completers 8l Week [n (%))
Groups Rendomired "~ Trend " -
Sample | ! 2 3 4 .8 6 _
Bl SR 100 119 07 - 807 (100%) 103 (26%) 102 (95%) £9 (R3%) 83 (79%) " R6 (ROM) 22 (77%) 76 (Ti%)
! nup SR 200 120 106 N6 (I0M%) | EOD(OA%) | - 959N} .| 90 (RS%) &S (80% 23 (7E%) 80 (15%) 74 (0%
| DUP SR 300 120 106 . ] wsqoow | s | migsw | omase | nmw 71 (67%) (5% | ss(e2%
. - s

H BUP SR 400 1o - iR 108 {100%) (R R (Ri% #3 (71%) 77 (7%} 78 (dr'%) 72 (67%) 70 (63%)
Maceha 124 1) 107 (100%) 107 (28%) | 102 (94%) 90 (83%) A7 (RO%) R} (76%) 12 (7556) 78 (9%)
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0 Stuly 205: Mean {X) und Mean Chanage (A) from Dascline in 28-em HAMD :
=

P SR 300 (M) bit 140 §06 38 £ed <78 it -2 3 1ey 480 1R R} ~fi R if -i16 84 -133 113 -f14

1902 SR 400 (18} 1o oasd ing | 34 | 611 | o6y O B YT ETI NN BT T T BN TR UNE T RN REYERN BT F O BNV RN N PR

LANT ()!iSI{RVA'l"ION C'Ammil) FORWARD ANALYNIS
Tresiment Week: Baseline Wk | Wk 2 L Wk) Wi 4 Wi § wh 6 Wh 7 Wi &
Tecuiment (lrotpe N X ] A N A MOl A N A N A ] A ™ A N A
u mrskooviy | o2 s | e ] oax b f ooy e aee | foze Lo ave | e Laan Lo aes | e ] e
u 1P SR 200 (1) il4 333 106 4.7 B4 1 68 1 114 R 114 <108 154 LI B A L <432 $44 <137 1i4 NEX

Macehn (F) 16 | 333 (1] 42 s ] 67 | na | w0 te | .98 | 116 | 108 | tie | 013 | 94 | .0ee | 116 | o119
Vi, vsP | 2-ahded »02 008 nss B YT 0.08s 6033 aned 6021 noin
p-valiues
tor >0 n.61 C e 39 044 0.32 617 013 ni8
peirwise o : ] n4R "0 n3R 04dn 038
comper. > 05 34 4 _ 3 3 j 3 0.24 839
hans < 00§ 6.26 nay D318 018 0.8 043 0.34 0.18
TN
OBSERVED CASES ANALYSIS
Trestmens Woek: Haseline Wk § Wk 2 Wk ) Wk 4 wh § W 6 Wy 7 Wk B
Trestment Groups N X N A N A | N A N A N A N A

BUP SR 100 (VL) 12 [ 43 ] e | 42 oy ] s | w2 feee | 09 |29 as s | se | w62 A1t} 16 | ooma
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Study 208: Mean (X} CGI- (Values less than four represent improvement}
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* By deflnitinn, hascline scores are kicniieal.
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Statistical Review and Evaluation

NDAS : 20-358/3-8

Sponsor: Burroughs-Wellcome

Name of Drug: Wellbutrin SR

Documents Reviewed: Vols 2.29, 2.46, Vol 11 dated 12/23/9%4

Medical Officer: Dan Oren, M.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 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 effiéaCy 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 baselire} HAMD 28 at 8
weeks for both observed cases and LOCF analyses. The treatment
comparison was 300 mg vs PBO since )00 mg was near the high end and
300 mg was the dose common to al. chree trials. The 95% confidence
intervals below are for =le treatment difference betwesen changes
from baseline. All results are in the direction favorable for the
drug. B : '

LOCF ; OBSERVED CASES

Spons' p-value .051 o .16

203 Conf Int {-5.6, 0.14} B {(-5.85, 1.31)
Post Hoc power .46 .24
Spons' p-value .38 .03

208 ) Conf Int {-4.5, 1.5} {-7.2, 0.04}
Post Hoc power .16 -49
Spons' p-value .25 .14

212 Conf Int {-4.1, 1.0) {-5.2, 0.7}

Post Hoc power .21 : .32
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Statistical Review and Evaluation

NDA# : 20-358/3-5

Sponsor: Burroughs-Wellcome

Name of Drug: Wellbutrin SR

Documents Reviewed: Vols 2.29, 2.46, Vol 11 dated 12/23/%4

Medical Officer: Dan Oren, M.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 over various time
points for several variables within each study. See Dr. Oren's
review for study descripticons and a summary of results. No
consistent or coherent evidence of efficacy 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 baselirc) HAMD 28 at 8
weeks for both observed cases and LOCF analyses. The treatment
comparison was 300 mg vs PBO since }00 mg was near the high end and
300 mg was the dose common to al. chree trials. The 95% confidence
intervals below are for =he treatment difference between changes
from baseline. All results are in the difectibn favorable for the
drug. : ' S :

LOCF » R 'QBSERYED CASES

Spons' p-value .05y o .16

203 Conf Int {-5.6, 0.14) : _ (-5.85, 1.31)
Post Hoc power .46 .24
Spons' p-value .39 .03

205 cConf Int {(-4.5, 1.5} {=7.2, 0.04)
Post Hoc power .16 .49
Spons' p-value .25 .14

C%Eé Conf Int (-4.1, 1.0} (-5.2, 0.7)
Post Hoc power .21 .32
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Tahle ADD
; Siudy 212
Mean (X} and Mesn Change (&Y from Qlascling m 21-iiem HHAMD
R : = <
LAST OBSERVATION CARRIED FORWARD ANALYSIS

Treotnwnt Week

Treatiment .
Cirmps fhmnehing Wk ¢ Wi 2 Wh 1 Wh 4 Wh § TOWh s Wh 7 Wh 8

N X N A N A N A N A N A N a N A Y A

BUP SR 150 (1) 146 24.2 148 -4.3 146 68 146 B8 46 97 146 -i0 3 {48 -0 8 146 | 122 i46 -12.t

RUP SR 0 (1) 144 244 144 At §44 4.1 144 £9 1 44 U B Y 97 144 NG | 144 3O R 144 BIN]

Plycehn (P) 148 AR 148 -4 148 -39 §4% A0 148 B i48 b6 [L1] ‘98 L 89 148 R |

2-sbesd povalues for pairwise counpansons

Lvep »02 0.08 Y 0.48 a8 0.40 062 0.0 002
h e PP > 0.1 0.52  oond 014 21 091 086 0.3 .16
o ko s

ORSERVID CASHE ANALYSIS

Treptment Week

Teeaiment
Groups Bascline W | Wk 2 Wk 3 Wk 4 Wk § Wk & Wi 7 Wk 8
N X N ) N & N a ] a N & N A N 4 N &
BUP SR 130 (L} 146 242 145 A3 P86 169 ] i3 1 s | Ad | oo 1322 ok | one | oaa b ] sl one | g
BUP KR MM D | 144 24.4 144 A e ] oan o TN NI TN 111 STIRIN BEE U S N T T VO S L 01 | <134
Plucebes (F) 148 239 145 RV IRTVISN BT BT O TR NN RNV RS 17 ST S0 SEETT S S 020 T B BT B 1 I N X
2.alshect p-vabucs for pairwise comparians
fove P >02 o8 . 0m 0.1 a7 014 010 0.
P > 0.0 - 6.52 L 629 fnm 0.49 L] 832 i o
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NDA 20*358@0 P‘age 4
impression: e congsider this to be a negative study that cannot provide support for the
antidepressant efficacy of either the 150 or 300 mg/day bupropion SR doses.

s

Study 208
(1) Unadjusted Resuits

The i'es_iiits in Table 2 were unadjusted for multiple comparisons, and even without such
adjustment, these data did not suggest a consistent superiority for bupropion SR, at any
of the 4 doses, over placebo.

The results wers strongest for the 100 mg/day dose group, in particular for HAMD-28

total score and CGl Severity, but only for the LOCF analyses. There were virtually no
_positive findings for the OC analyses for the 100 mg/day dose group, and no consistently-
posmve findings for either LOCF or OC analyses for any of the other 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 Dunneit’s test, which yielded a critical
-p-value of 0.012 for declaring any particular finding positive. Using this criterion p-value,
_there were only 3 significant pairwise comparisons, one for eaeh of the hngher three dose
S groups and aa at week 7 in tha OC analyses : :

___p_m_ We eonsnder this to be a negaﬁve study that cannot provide suppon for the
Lanti ssant efficacy of any of the four dose groups.

: T_he results were stmngest for the 150 mglday dose group. in parﬁcuiar for HAMD-21,
MADRS, and CGl Improvement. However, even for those variables, there was little
suppott in the OC analyses. There was very iitle support on either the CGl Seventy or
the HAMD item 1.

The restilts were very weak for the 300 mgiday dose group, with scattered posmve
findings at earty time points and essentially no supportive findings later.
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NDA 20-358 . Page 5

{2) Adiusted Results

Given the two dose ‘groups in this study, it was necessary to make an adjustment for
muitiple comparisons. One approach was to use Dunnett's test, which yielded a critical
p-value of 0.025 for declaring any particular finding positive. Using this criterion p-value,
the positive findings on the HAMD-21 and MADRS scores for the 150 mg dose group
generally prevailed, but again, only for LOCF analyses. '

impression: We consider this to be a negative study that cannot provide support for the
antidepressant efficacy of either the 150 or 300 mg/day bupropion SR doses.

Overall Conclusions Regarding Efficacy Data for Bupropion SR

in summary, none of these 3 studies provided evidence for the antidepressant efficacy of
bupropion SR in the dose range being studied. The sample sizes for both studies should have
been. adequate, and on the basis of HAMD total scores at baseline, the study populations had
depresswe symptoms of sufficient severity to expect they rmght be responsive to drug treatment.
While even apparently adequately designed studies of antidepressants often fail, there was,
unfortunately, no active control arm to test the sensitivity of any of these trials for detecting a
drug effect. 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 sensitivity
that is the problem:. - Unfortunately whatever the exp!anahon is, the studies do not suppott the
. .icwer dose range for bupmpton . - ,

" We note your conduct of a NONMEM analyses for studies 203, 205, and 212 combined, wmch' o

you cife as providing supplementary evidence for the effectiveness of bupropion SR. As an
altemative to your expioratory analysis, Dr. Hoberman from the Division of Biometrics performed

a simple meta-analysis using all three studies to investigate whether or not insufficient power
might in part be an expiana’bon for the weak results for the individual trials. His analysis focused
on the HAMD-28 total score, CGISeventy and HAMD-Depressed Mood item at week 8 for the
300 mg vs placebo comparison. - Given the greatly increased samp&e size, & is perhaps not
surprising that significance was achieved for two of the three variables, i.e., HAMD-28 total score
and. CGI-Seventy both for I.OCF and OC analyses, but 1mportant9y not for. HAMD-Depmssed
’Mood N

Thus analysas shomng eﬁectrveness ofan approved daily dose level, provides some support for
the view that these studies were underpowered to detect the response to this formulation in this
dose range and for this population being studied. While such an analysis has some explanatory
value, it cannot support the effectiveness of the lower doses: (1) Whatever the outcome of the
meta-analysis or the NONMEM analysis, neither was in the original analytical plan for this
program, and thus, neither can be considered definitive in assessmg the success or failure of
the program. (2) The sampie sizes involved in the meta-analysis, i.e., almost 400 for the 300
mg dose group and almost 500 for placebo, raise a concem about the possibility of having a
sample size large enough to be able to achiave statistical significance for a treatment effect that
is of marginal clinical significance. The point estimates of the effect sizes (Tables 4-6) seen in
these studies are very small. Alhough similar estimates have been seen in some studies of
active drugs, active drugs usually have larger estimated effects in some studies.
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WELLBUTRIN SR (bupropion hydrochloride)} Tablets

Summary of Significance‘bevels‘

Table 3

(2-gided)

for Pairwise

Comparisons (Bupropion SR vs Placebo) in Study 212

--EﬁdaOffwéeks 1-8

Key 150 mg vs Pbo 300 mg vs Pbo
gutcome 2
Variables Week Week
. : 123 456 78 1 23456 78
HAMD-21
LOCF £ = =~ « = * -k e e e
oC L = = - = t A
~MADRS =~ .
" 'LOCF L &t~ - - & % & . e e e e e
OC t £t = « = = £ % I T
HAMD Item 1
LOCF e e e e - e
oc . N
| CGI Severity : o
. BOCE T e -t -t -
oc o e < mowm ow o - B m & e = o=
- C6I Improvement .
LOCF - m e e ® R # - - - - - -
. oC - e - B L - ® - -
* = p < 0.05
t='p £0.10
- = p > 0.10

0.025 (criterion p-value for Dunnett’s Test)




ADS.1.3 Extent of Exposure {(dose/doration)

Table ADS.1.3 shows the numbers of patieats in protocsl 212 according to mean daily bupropion sustained-release
dose and duration of administration. The plurality of patients studied (48.4%) were weated with 150 mg/day. This
wial represents 49 patient-years of exposure 10 bupropion sustained-release.

Table ADS.1.3
Number and Percentage of All Patienis Receiving Bupropion Sustained-Release According 1o Mean Daily
Dose® and Duration in Study 212°%
1 Duration (days) 100 mg 150 mg 200 mg 300 mg 400 mg Total Percentage
-6 0 0 0 0 0 0 0%
7-13 | 4 i 6 0 12 4.1%
14-20 3 1 0 6 0 10 3.4%
2127 ! s 3 6 0 15 5.1%
28-34 1 5 0 5 0 1 3.8%
35-41 | i 4 0 9 0 14 48%
42-48 0 2 0 ] 0 3 1.0%
49.55 0 20 1 20 0 41 14.1%
s6 1 3 |0 | w0 | m o | 15 | e
E Tota! e 14} 15 12s | o 291 |
ﬁ Percentage 3.4% 48.4% 5.2% 43.0% O = 100 n

*%fean daily dose cuegones are based ou the followiny dose ranges: 100 mg = 5 135 mg: (50 mg = 126173 mg. 200 mg = 176-250 mg: 300
mg = 251-350 mg.

e 4 toral of 3 patients from Study 212 did sot receive study medication bevond the initial ttraticn period and weve excluded from the above
tabile. ’

AD70 Efficacy Findings
AD% Overview of Stady 212

Study 212 was intended to explore antidepressant efficacy of rwo intended dosing levels of bupropion sustained-
release. It was a U.S. placebo-controlled fixed dose study.

AD723 ~ Stady 212

AD7.23.1 Investigators and Location

Six UL.S.A. sites participated in this trial. The principal investigators were L. A. Cunningham st the Vine Street
Clinic, Springfield, IL. D. Dunner at the University of Washingion, Seattle, WA, L. F. Fabre at the Fabre
Research Cligics, Houston, TX, C. Merideth of San Diego, CA, E. C. Setile, Jr. of Charleston, WV, and R.
Weisler of Raleigh, NC.

Bopropios SR Clisical Review Addendusn for Provocol 212 3
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AD7.232 Stody Plan
ADT23.21 Objectives/Rationale

The objective of this trial was 1o compare the safety and efficacy of two doses of bupropios ustained-release
and placebo in the treatment of patients with major depression.

AD7.23.2.2 Popalation

The following summarnizes inclusion critenia for the stwdy:
«Age greater than 17 years old
*Meeting DSM-III-R criteria for Major Depressive Disorder, with & current Major Depressxve Episade of
between four weeks and two years duration
«Score of at least 20 on the 21-item Hamilton Depression Scale (HAMD) at both time of entry and after one
week of placebo washout. with a drop of not mare than 20 per cent over the week of placebo washout.
«Score at least 2 on lheDepressedMoodmm(#l)cf!heWubothumeofmmdlﬁuouweekof
placebo washout.

Patients were excluded for the following:
«Predisposition 1o seizures, cither by personal or family history. or by concurrent brain tumos or seizure-
threshold-lowering medications
“Presence of a significant DSM-HI-R Axis II diagnosis that would suggest non-responsiveness o
pharmacotherapy for depression '
History of diagnosis of ancrexia nervoss or bulimia
«Presence of medical disorder that would interfere with drug levels or with the accurate assessment of
depression.
Females who were wegmt. breast-feeding. ot unnllmg o employ appropriate conmcew\t umbods dunng
the siudy
History within one year of alcohol or substance abuse
sReceipt of fluoxetine of an investigational drug within four weeks of the treamment phase. receipt of an MAOI
drug or protriptyline withis two weeks of the treatment phase, or receipt of any other psychoactive drug within
one week of the weatment phase.
History of treatment with bupropion
-Incapable of spoataneous conversatios or activity
«Active suicidality.

AD7.232.3 Planned Study Cmdncﬂbodng Plan

Following one week of single-blind bid. placebo washout, this tm! was an eight week, parallel, double blind
study; pmcnuuemmdomlymgnedmmphcebo,umeofmdm levels of bupropion sustained-
release, Paucntswerenndomzedmblocksofnx.uﬂ:equﬂchmuofmmgnyofﬂ:uhumn
Medication consisted of identically-appearing tablets containing either placebo or 50 mg bupropion sustained-
release. Each padent received a blister card containing a ten day supply of medication each week. Alter one
week for increasing doses, pavients were insgructed to take three wblets in the morning and three each evening
and 1o return the blister card with all unused tablets. On this schedule, patients either received placebo bad., 150
mg bupropion sustained-release gam and placebo qpm. or 150 mg bupropion sustained-release bid. The
investgators were permitted to decrease the dose to & minimum of one tablet bid. at any time if clinically
indicated. Patients who experienced intolerabie adverse effects from s minimun dose of | ublet bid were to
be discontinued from the tnal. Except for chioral hydrate that was permiticd as & supplement in the first two
weeks of the study, concomitant psychoactive medications were not permissible. Compliance was assessed by
weekly review of the blister card.

Bupeopica SR Cliniesl Review Addendurn for Prowoenl 212 4




AD7.23324 Efficacy Assesszoents

The Zi-item HAMD, the Clinical Global Impression for Severity of Diness (CGI-S). the Clinical Global
Impression for Improvement of finess (CGI-I), s0d the Mosigomery-Asberg Depression Rating Scale (MADRS)
constitited the efficacy measures and were performed at each weekly visit. A screening visit occmred at the
onset of piacebo washout. A baseline (Day 0) visit occusred ose week later at which time participsting patients
were randomly assigned to receive reatment. Themgmmndlmmkmmme
following eight weeks.

AD7.2325 Safety Assessments

Safety assessments included assessment of vital sigus a1 screening and baseline, and weight a1 screening,
baseline, and discontinuation from treatment phase. An adverse experience probe was administered at each visis
by investigators.

AD7.23.2.6 Anslysis/Plan
The sponsor designated the following a prion efficacy paramerers: 21-item HAMD score, HAMD depressed

mood (item #1), MADRS total score, MADRS appareni sadness and reporied sadness scores (items #1 and #2,
separately and combined). CGL-S rating, and CGI-I rating. The analyses were performed using observed scores

~ and last observation carried forward scores. Parametric analysis and non-parametric “responder” analysis was

specified for the data.
AD7.233 Study Conduct/Outcome
AD7.23..1 Patient stposmon

A total of 436 patients constinuied the buchne sampie md !hc inlent-to-reat s:mple (those patienis recuvmg at
least one dose of their assigned medication aod having at least one efficacy assessment afier baseline) constinted
434 patients. The intent-to-treat sample coasisted of 145 patients assigned 10 placebo, 145 patients assigned 1o
150 mg/d bupropion sustained-release and 144 patients assigned 16 300 mg/d bupropion sustained-release. Of the
intent-to-treat sample. 69 per cent of placebo patients, 76 per cent of 150 mg/d drug-treaied, and 70 per cent of
300 mg/d drug-treated patients completed the study. Overall, 311 patienis (71% of the inteni-to-weat sample)
completed the study. Appendix AD7.2.3.3 shows the patient completion rates by week for each weatment group.

The highest proportion of dropouts occurred in the placebo group and the lowest in the 150 mg/d drug group. An
illcharacterized category of “consent withdrawn” was the most common cause for early iermination. Because
some of the patients may have experienced adverse events before withdrawing coasent 1o participate, the acwual
role of adverse experiences feading 0 premature study discontipustion may be larger than stated by thc spomor
Table AD7.2.3.3.1 bssmmfmmmdmonmmbs treatment group.
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Table AD7233.1
Reasoas for Premamre Stdy Discontinuation from Protocol 212

Bupropicn Sustained-Release Dosage Group

150 mp/d (N=152) 300 mg/d (N=150) Placebo (N=154)
: - & ofN ’ % of N # % of N
. m Respoase/ 5 3% 17 113% 13 8.4%
Condition Deteriorated _
Adverse Experience s 33% 7 4% 3 19%
Lost to Follow-up/Other 1 0.7% 2 13% 6 39%
Consent Withdrawn - 15 9.9% 14 9.3% 17 11.0%
Protocol Violation 7 46% ? 4.7% - . |
E Total ‘ 33 217% T— 41 |
AD72333 Demographic Characteristics

Table ADS.1.2.2 above presents the demographic characteristics of the paticnis enrolied. The majority were
female, coasistent with typical gender panierns for major depression. There were no apprecisble differences
berween meatnent groups on the basis of age or race. Seventy-one per cent, 7 per cent, and 69 per cent,
respectively, of patients in the 150 myg, 300 mg. and placebo groups were experiencing & recurrest episode of
depression. The three groups were roughly comparable as to characterization of the present eptsodt as agitated
vs. retarded vs. uncomplicated depression.

- ADT.233.3 Baseline Mness Severity

Appendix AD7.2.3.3 presenis the baseline and follow-up measures of illness severity. Pairwise conmasis of
baseline symptom scores on the efficacy measures across reatment groups based on mesns and standard
deviations supplied by the sponsor were performed using 1-tests (¢f: Swanton A. Glantr. Primer of Biostaristics,
1992, p. 81). Afier comrection for multiple comparisoss testing, there were no statistically significant differences
between groups.

AD7.23.34 Deosing Information

The spousor calculated mean daily dosages of medication intake from the eighth day of the study (by which time
patients had been ttrated up to the full dosage jevel) through day of discontinuatios. The mean daily dose of
bupropion sustained-release ingested by the 150 mp/d group was 144 mg. The mean daily dose of bupropion
sustained-release ingested by the 300 mg/d group was 276 mg.

AD72.333 Concomitant Medications
Concomitant medication was administered o 70% of 150 mg/d patients, 75% of 300 me/d patients, and 67% of

placebo patizats. The most commonly administered medications were pos-narcotic anaigesics, miscellancous cold
preparations of antihistamines, female bormooes or birth coatrol pills, and antibiotic or antiviral agents.
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Efficacy Resuits

This analysis focuses upon the following commonly-used key efficacy variables: the 21-item HAMD, item #1 of
the HAMD, the MADRS. the Clinical Global Impression for Severity of Ilness (CGI-S), and the Clinical Global
Impression for improvement of liness (CGI-I). Appendix AD7.2.3.3 prescats the daia for these key efficacy
variables with botb the observed case (OC) and the last observation carried forward (LOCF) anahscs. Two-tailed
t-tesis were used te compare changes in each of these vmabksmﬁedrug-v& placebo-weated groups at each
week of the study. In addition, chi square “responder analyses™ were conducted 1o st for differences in the
proporuons of responders io the weatment groups. For the HAMD and MADRS analyses, a patient whose tota;
score was reduced by 50 per ceat of more between baseline and discontinuation was considered a responder. For
the CGI-1 analysis, a paticot who was rated as “very much improved” or “much improved™ at discontizuation
was considered a respoader. The following sections are a brief summaery of the findings.

AD7.233.6

Table AD7.2.3.3.6 displays a suznmary of the statistical comparisons between placebo and both drug ueatmeni
groups for the outcome variables. The reader should note that these are not independent sc%{a
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AD7233.6.1 21-Item HAMD

The LOCF analyses showed p values of less than 0.05 favoring drug over placebo at six. seven, aad eight weeks
for 150 mg/d and favored placebo over drug at two weeks for 300 mg/d. The OC analysis showed p values of
less than 0.05 favonngdmgmphcebonnom The only robust differences were seen in the LOCF and
OC analyses at two weeks when placebo favored 300 mg/d drug. Seventy-six of 146 (52%) 150 mg/d patients.
74 of 144 (51%) 300 mg/d patients, and 59 of 148 (40%) placebo patients were considered weamment responders
at time of discontinuation. A Pearson chi-square analysis comparing the proportion of responders across the
treatment groups showed 8 trend toward a difference between the three treatment groups (X’=5.54, df=2,
p=0.063).

AD7.233.63 HAMD-Item #1

The LOCE analyses showed p values of less than 0.05 favoring drug over placebo at no tme for 150 mg/d or
300 mg/d. The OC analysis showed p values of less than 0.05 favoring drug over placebo at no dme for 150

_mg/d and at four weeks for 300 mg/d. Had the sponsor corrected their analysis for multiple-comparisons. a0
significant differences would have been demonstrated at any time point.

AD7.233.6.4 CGLS

‘The LOCF analyses showed p values of .08 or less favoring drug over placebo at oae week for 130 mp/d and at
no time for 300 mg/d. The OC analysis showed p values of 8.05 or less favoring drug over placebo at one week
for 150 mg/d and at four weeks for 300 mp/d. At two weeks the OC analysis showed placebo favoring 300 mg/d
drug. Had the sponsor ¢ rected their analysis for multipe-comparisons, no significant differences would have
been demonstrated at any time point.

" AD7.233.65 CGla

The LOCF analyses showed p values of 0.05 or less favoring drug over placebo at seven and eight weeks for
150 mg/d. At one and two wesks the LOCF analysis showed placebo favoring 300 wg/d drug. The OC analysis
showed p values of less than 0.0S favoring drug over placebo at o time for 150 mg/d and at four weeks for 300
mg/d. At one week the OC analysis showed placebo favoring 300 mg/d drug. Had the spoasor comrected their
analysis for multiy.2-time point comparisons, no siguificant differences would have been demonstrated at any
time point. Sevent -seven of 146 (53%} 150 mg/d patents, 72 of 144 (50%) 300 mg/d patients, and 61 of 148
(41%) placebo pauents were copsidered treatment responders at time of discontinuation. A Pearson chi-square
analysis comparing the proportion of responders across the treatment gmups showed 8o significant differences

berween the groups (X'=4.27, df=2, p=0 118).

‘AD7.2.33.66 MADRS

The LOCF analyscs sbowed p vﬂm of less than 0. 05 favoring drug over pheebo 81 six, seven. and eight weeks
for 150 mg/d and at no time for 300 mp/d. The OC analysis showed p values of less than 0.05 favoring drug
over placebo at no time for 150 mg/d or 300 mg/d. Seventy-five of 146 (S1%) 150 mg/d patients. 76 of 144
{53%) 300 mg/d paticnts, and 59 of 148 (40%) placebo patients were considered reatment responders at time of
discontinuagion. A Pearson chi-square analysis comparing the proportion of responders across the yeatment
greups showed a trend toward a difference between the three treaument groups (X3=5.90, df=2, p=10.052).

AD7.234 Condmions

The parumernic analyses show incoasistent results across outcome measures and no clear evidence of an expected
Jose-response relationship. Had there been statistical correction for multiple-time-point or multple-dose testing,
then the data in favor of efficacy of either dose of bupropion sustained-release tested would be even weaker.

Bupeopice SR Clinical Review Addendum for Protocot 212 8




relationship, and do not provide statistically significant evidence of the effect of bupropion sustained-release. On
balance, aithough no specific standard of efficacy was established in the design of this smdy, the dape from
protocol 212 fail to show convincing evideoce of the efficacy of either of the two doses of bupropion sustained-
release that were tested.

AD7.3.2 Size of Treatment Effect

The relative effect of bupropioa sustained-release as compared with placebo was slight. Ip protocol 212 the mean
decrease from baseline in 2}-item HAMD was 14 for bupropion sustained-release and 12 for placebo at endpoiat
The baseline score of study 212 was 24,

ADBO Safety Findings
ADB.1 Rfethods

Safety assessments from study 212 were derived from 302 patients who were exposed to bupropion sustained-
release, with the exception of & patients for whom no reatment phase assessments were svailable.

Safety issues were evaluaied on the basis of these data sets and case report forms. Uncommon, severe adverse
evenls were assessed using premature discontinuations from clinical trials and “serious™ adverse events (as
defined below), while more common but less grave adverse reactions were identified through routinely collecied
safety data. Section AD8.6 contains a discussion of those adverse events deemed both significant and poten dally
drug-related.

ADE.2 Deaths

None were reported.

ADS3 Assessment of Dropoats
AD83.1 Overall Pattern of Dropouts

Table AD8.3.1 summarizes reasons for premature discontinuation among patiems who were randomly assigned to
receive treatrnent under protocol 212. This wble was compiled by reviewing the reasons assigned by the
individual investigators for each subject who dropped out In several cases where “Consent Withdrawn™ was
assigned by the investigator as a reason for withdrawal. but where the case repom or naiTative case summaries
suggesied to this reviewer that "Lack of Efficacy” or "Adverse Experiences™ better captured the reason for
dropping out, one of the laner two explanations was used in the tabie.

Bugropice SR Clinicsl Review Addendurn for Protocol 212 9
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Table AD2
 Stwly 202
Patient Complciion Rates
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i Table ADS
Study 282
Mean (X) ard Moean Change (A) from HAMD Depressed Maoad fiem #1

LAST ORSERVATION CARRIED FORWARD ANALYSIS
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R e o
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Study 212

Mcan (X) and Mean Change (A) from Bascline in CGI-S
S M S e 0
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Study 212
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Sunsmary of Serlous Adverse Kvents Oecuering in Peotocel 202 Cossidered o be Usibikely (o be Beluted to Bupropion Sustuincd-Rebone
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NDA 20-358 MAY 25 1895

Burroughs Wellcome Company

Attention: Donald A. Knight

Vice Prasident, Drug Regulatory Affairs

3030 Comwallis Road

Research Tnangle Park, North Carolina 27709

Dear Mr. Knight:

Please refer to your resubmitted New Drug Application (NDA) dated and recaived February 28,
1984, submitted pursuant to section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Wellbutrin® (Bupropion Hydrochloride) 50, 100, and 150 mg Sustained Release Tablets, NDA
20-358, fer the treatment of depression.

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

We have compieted our review of your application, and it is not approvable. Under section
505(d) of the Act and 21 CFR 314.125(b)(5) of the FDA implementating regulations, you have
failed to provide substantial evidence consisting of adequate and weli-controlled. studies, as
defined in 21. CFR 314.126, that Wellbutrin SR® will have the effect it is represented to have
under the conditions of use prescribed, recommended, or suggested in its proposed labeling.

Please note that we have additionally included a list of environmental assassment and chemistry o

and manufacturing concerms to convey all of the deficiencies in this application.

Overview of Basis for Non-Approvable Decision

Before providing a detailed: explanatnon for our views on why your clinical program. failed to
support the antidepressant effectiveness of Welibutrin SR in the dose range proposed, we felt
it would be useful to briefly summarize our views on what the critical issues are for th:s NDA and
to give our historical perspechve on how these issues unfolded

In your December 23, 199‘4;_letter. you adcnowiedged that your primary motivation for the
Wellbutrin SR program was to develop a formulation that would be safer with regard to the risk
of seizures than the immediate release (IR) formulation. You hypothesized that seizure risk was
linked to peak plasma levels, and on this basis, you sought to develop & formulation that would
decrease the peak plasma level and the peak to trough fluctuation for bupropion and its
metabolites, while maintaining an equivalent extent of absorption. Although # is true that you
obtained FDA's general prior agreement that a bioequivalence approach as outiined above woukd
suffice, along with adequate safety data for the new formulation, it was not apparent at that time
that you aiso sought to substantially change the recommended dosing range for this drug.
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Since a second goal of your program, beyond developing a sustained release formulation that
vou hoped would be associated with a lower seizure nisk, was to support a change in the
recommended dose range from the currently recommended range of 300-450 mg/day to a lower
range, i.e., 150-300 mg/day, you launched a series of clinical trials. While you recognized the
need for chmczl 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 corollary to your primary motivation of developing a less
seizurogenic formulation, was to provide the support neeced to modify labeling with regard to
seizure risk. Your large open study designed to provide an estimate of seizure nsk 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 bicequivalence program o have been successful in achisving the goais stated
above for that program. In fact, under steady state conditions at the 300 mgi/day dose, we
believe that you have shown equivalence for parent drug with regard to both rate and extent of
absorption (i.e., for bupropion SR 150 mg bid vs bupropion IR 100 mg tid). For the major
metabolites, which appear to be the predominant active species for this drug, there is no
question about your having met the test of equivalence with regard to both rate and extent of
absorption under steady state conditions at the 300 mg/day dose. Although the IR and SR
products are not bioequivalent during the interval prior to attainment of steady state, we do not
believe this would bar a conciusion of overall bioequivalence for a chronically administered
product, such as an antidepressant. We would therefore be prepared to approve the sustained
release tablets at a dose of 300-400 mg per day.

Your open seszure tnal i.e. study 208 estabhshed a cumulatxve setzum rate at 8 weeks of
roughly 0.1% for bupropion SR in a 100-300 mg/day dose range, compared to the 4-fold higher
rate of roughly 0.4% for bupropion IR in a 300450 mg/day range. Unfortunately, there is no way
to tell whather this was due to the change in dosage formn or the lower dese. Given the very
similar bioavailability of the IR and SR forms, it seems most likely that the lower seizure rate
resulted from the lower dose range.

in the absence of additionai studies that demonstrate the effectiveness of buprpion SR in the
15C-300 mg/day dose range, it woulkd not be possible to approve the SR formulation in the
proposed dose range. For the reasons detailed below, we do not believe you have shown
bupropion sustained reiease tablets to be effective at these doses.

Deficiencies in the Efficacy Data

We oxamined studies 203, 205. and 212, i.e., your randomized, placebo-controlied trials in
depressed outpatients utilizing bupropion SR doses ranging from 100 to 400 mg/day, focusing
on the following variables as key measures of an antidepressant effect: HAMD-17, HAMD-21, -
and HAMD-28 Total Scores; MADRS Total Score; HAMD Depressed Mood ltem (ltem 1), CGI-
Severity; and CGl-improvement. We considered both last-observation-carried-forward (LOCF)
or observed-cases (OC) analyses.
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The critical issue here is not whether or not bupropion works, or whether or not the SR

formulation works, but rather, what is the effective dose range that should be recommended to

The data from the eary bupropion immediate release studies supported the

| effectiveness and acceptable safety of the currently recommended bupropion dose range of 300
to 450 mg/day, albeit with the recognized problem of a fairly steep dose response curve for
seizures. The clinical data for the SR formulation fail overall to support the 150-300 mg/day
range, although we believe our meta-analysis provides some additional support for the view that
the approved dose of 300 mg/day is at the low end of the effective dose range.

¢ clinicians.

Deficlencies in the Chemistry and Manufacturing

1. The stability data for the dmg pfoduct are insufficient to support the proposed 24 month
expiry date, and additional data at 30°C is needed that includes 24 month data. An

expiry data of 18 months is suggested until further confirmatory data is available. In '

addition, the tabe! storage statement “Store at 15°C-30°C (59'F-86‘F) is acceptable only
for expiry dates of less than 24 months

2. The proposed mdmdual unedenhﬁed compound" speaﬁcat,on for the drug product of

0.2% should be iowered to 0.1%.

Deficiencies in the Environment_a_l Assessment

-ltem4 d seri t: nofth oFQ

Requested Approva! The description of the request should mention the NDA

number.

Need for Action: The added benefit of sustained-release tablets over the
presently marketed immediate-release tablets should be stated.

Production L‘owﬁo‘ns* B

oo

jii.

Proprietary lntermedMes It should be conﬁrmed that none of- the input - o o
materials are’ PrOpnetary intermediates that are manufactured at another -

location. If proprietary lntennednates are. uwd mfonnatson about thelr
manufacture mustbeprmnded S

The exact addresses for the facilities used in production of the drug
substance and drug product should be provided,

Disposal Locations: The license number of the off-site incineration facifity
used by The Welicome Foundation Limited, and the dates of expiration for
the licenses of the incineration facility and the landfill site, should be given.
in addition, the application should state that disposition of drug product in
a landfill is appropriate based on the toxicity of the drug substance.
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LOCF OBSERVED CASES

Meta p-value .02 .01
Meta Conf Int {-2.8, -0.3} {-4.6, -0.7)
Meta power .64 .75

7.. addition, the average change from baseline for drop ocuts was
calculated:

# Drop outs mean change from baseline
203 300mg 51 7.5
PBO 61 : . 6.1
205  300mg 45 5.9
PBO 41 6.4
212 300mg 41 - 7.5
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-Severity (3 studies X 2 analyses), there
was only 1 statistically significant result. Nevertheless, the
meta-analysis produced statistically significant results for both
LOCF and observed cases. The confidence intervals for change from
baseiiné were (-.46, -.06) and (-.59, =-.11) respectively.

-»{Results are n:ga:zx:‘wzth respect to the Dgnxgssgd_ﬁggﬁ item of the
HAMD. Neither the observed case nor the LOCF meta-analysis produces

'a statistically significant result. Of the 6 analyses, only 1 was

statistically significant.

Studies 203 and 205 were desxgned to detect a 3 poxnc &1f£erence

assuming a standard deviation of 7 in each group. Study 212 used a
difference of 2.5 with a standard deviation of 7. In fact, the
design of 212 was based on the resulte of 203 and 205. This was
clearly a mistake as we see from the very low post hoc powers for

2




~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 double the sample size as that required if
assuming a standard 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

adequately designed.

izi s:‘xssj on

. Ironically, the only variable of the three major ones pot to be
statistically significant in the meta-analysis was the Depressed
Mocd item. This result must be seen in the light of the actual
designs which were based on the total HAMD score, a composite
endpoint which may be more sensitive than 3Jjust one item.
Ultimately, this submission may represent 3 nearly identically -
designed trials which appear underpowered to detect a small

difference f£rom placebo.

David Hoberman, Ph.D.
Mathematical Statistician

Concur: Dr. Nevius M 2-1Y-F5

Dr. Dubey é;jljz:;?;j:;g::j-m
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NDA 20-358
WELLBUTRIN SR (bupropion hydrochloride! Tablets

S5ize of

Table 4
Treatment Effect in Study 203

{Difference Between Bupropion SR and Placebo in Mean Change

from Baseline for HAMD-17 Total Score at Week & (LOCF)
Groups Baseline’ _Baseline-Wk8° Difference’
FPlacebo 23.2 -8.1
Bup.SR 150 mg 23.1 -10.2 2.1
Bup.SR 300 mg ©23.4 -310.2 2.1

Table 5

Slze of Treatment Effect in Study 205
(Difference Hetween Bupropion SR and Placebo in Mean Change

from Baseline for HAMD-17 Total Score at Week 8 (LOCF)
Groups Baseline’ Baseline-Wkg’ pDifference’
?lacebo 23:4 7 ~8 3'i o
Bup SR 1006m§" -153;&¥. 1 -10 51. 12;2321:: 
Bup.SR 200 mg | 23.2 9.6 1.3
Bﬁp.SR 300 mg 23.6 ~-9.0 0.7
Bup.SR 400 mg | 24 .2 -9.3 1.0
Table 6

Size of Treatment Effect in Study 212

f&;nfé (Difference Between Bupropion SR and Placebc in Mean Change
gggﬁé§ ~ from Baseline for -21 Total Score at Week 8 (LOCF)
f.ﬁigim Groups Baseline' Baseline-Wkg’ Difference’
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 HAMD Total Score
2 Change from baseline to week 8 (LOCF}
3 Difference between bupropion SR and placebo in mean change

from baseline to week 8 (LOCF)

for HAMD Total Score




\ o,

Table 8.3.1.2, supplied by the sponsor, summarizes reasons for premature discontinuation smoog patients who
were assigned 1o receive treatment under protocol 208. Because 67 patients assigned to receive reatment dropped
out between point of randomization and first ingestion of medicasion, the total number of subjects in this table is
larger by 67 than the number of subjects in the demographics table of section 5.1.2.

2 CiE

v o o - Table83.11 . . o
Incidence of Dropout by Treatment Group and Reasoa in Protocols 203 asd 205
Reason for Dropout Bupropicn Sustained-Relesse Placebo
(N=719) (N=245)
o= e
Lack of Effizacy 7.5% 14.7% ]
Adverse Expen'cnces : 10.2% 5.7%
Unknown 5.8% 6.1%
Consent Withdrawn 13.2% ) 12.2%
Protocol Violation . 3.5% 1.6%
§ e
Tata! Dropouts 39.2% £0.4%
EAE
Table 8.3.1.2
Incidence of Dropout by Treatmest Group and Reason in Protocol 208
§ Reason for Dropout . Bupropion Sustained-Release (N=3167)
-Lack-of Efficacy S : 6:9% o T
, E.fnkﬁ:own Other 0.7% !
Consent Withdrawn | 11.0% :
"Protocol Violation 5.0%

. "'gufoﬁl Dropouts AREA TN 5.0% ——

832 Adverse Events Associsted with Dropost

43 aoted in Table 8.3.1, 102% of the bupropion sustained-release-assigned patients in the integrated Phase 23
safety database withdrew because of an adverse experience. as compared with 3.7% of placebo-assigned patients.

The following table lists all those categories of adverse experiences leading to dropout that were associated with
at least 0.3% of the 695 subjects who were randomly assigned fo receive bupropion sustained-reicase in protocols
203 and 205 who received some of the medication. Placebo rates for the same adverse experiences are shown for
comparison. In those cases where the individual investigators did not designate a specific adverse event resulting
in discontinuation, this reviewer assigned the specific adverse event or events based on the case report listings or
nasTative case summaries.

Bupropion Sustiined-Retexse Clinical Review 26




9.0 Labeling Review
A labeling review is not included because this review recommends non-approval.

10.0 Conclusions

‘The data supplied in this NDA does not make s convincing case for the efficacy of bupropion susained-release

as an antidepressant at any of the dosages employed. The presented trizls suggest that when used as indicated in
the protocols bupropion sustained-release is a reasonably safe medication. The absence of a clearly-defined

‘bepefit from bupropion sustained-release, however, argues against its approvability for the weatment of

depression.
11.0 Recommendations

{n the basis of the data set available. this application does not meet criteria for approvabiliny for the weamment of

depression.

Dan A. Oren, M.D.

Division of Neuropharmacologic Drug Products
MDA 20-3%8

HFD-120; TLaughren GDubitsky DOren PDavid

¥-3-95

While I believe the sponsor has demonstrated bioequivalence for the Wellbutrin IR and SR
-formulations, I zgree that they bave not provided clinical evidence to justify the proposed change
in dosing recommendations for this drug. Consequently, I agree that the application, as submitted
with proposed labeling, is not approvable. My memo to the file provides my more detailed
‘discussion of the pertinent issues.

_—Z/uw P ;/:D“: é’“‘,

(L, PAP




AD10.0 Conclasions

The data supplied in the protocol 212 supplement o the NDA does oL make 2 convincing case for the efficacy
of bupropion sustained-release, nor does it materially affect the conclusions of the main Clinical Rmnew of this

NDA regarding efficacy and safety of the drug.

Dan A. Oren, M.D.
Division of Neuropharmacologic Drug Products

NDA 20-358 Addendum
HFD-120: TLaughreo/GDubiisky/DOren/PDavid

Jiede - Recernnd 2-2 -5y 127

U-393

1 agree that this additional study does not alter the problem of insufficient clinical data to justify
the change in dosing recommendations proposed for Wellbutrin SR. My memo to the ﬁle
provides my more detailed discussion of the pertinent issues.

St

6L, PrA

Bupromcn SR Clinical Review Addendum for Prowenl 212 1{)
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{2} Adjusted Results 2 {‘Z,

Given the two dose ‘groups in this study, it was necessary to make an adjustment for
multiple comparisons. One approach was to use Dunnett's test, which vielded a critical -
p-value of 0.025 for deciaring any particular finding positive. Using this criterion p-value,
the positive findings on the HAMD-21 and MADRS scores for the 150 mg dose group
generally prevailed, but again, only for LOCF analyses.

impression: We- consider this to be a negative study that cannot provide support for the
antidepressant efficacy of either the 150 or 300 mg/day bupropion SR doses.

Overall Conclusions Regarding Efficacy Data for Bupropion SR

in summary, none of these 3 studies provided evidence for the antidepressant efficacy of
bupropion SR in the dose range being studied. The sample sizes for both studies should have
been adequate, and on the basis of HAMD total scores at baseline, the study populations had
depressive symptoms of sufficient severity to expect they right be responsive to drug treatment.
While even apparently adequately designed studies of antidepressants often fail, there was,
unfortunately, no active control arm to test the sensitivity of any of these trials for detecting a
drug effect. 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 sensitivity
that is the problem.  Unfortunately, whatever the explanatlon is, the studies do not support the .
- !awer dose range for. bupnop:on . , A e

" We note your conduct of a NONMEM analyses for studies 203, 205, and 212 combined, which

you cite as providing supplementary evidence for the effectiveness of bupropion SR. As an
alternative to your expioratory analysis, Dr. Hoberman from the Division of Biometrics performed
a simple meta-analysis using all three studies to investigate whether or not insufficient power
might in part be an explanation for the weak results for the individual trials. His analysis focused
on the HAMD-28 total score, CGl-Severity, and HAMD-Depresed Mood ltem at week 8 for the :
300 mg VS placebo companson Gwen the greatly- im:reased sample size, u is perhaps not o

and’ CGI-Seventy both for LOCF and OC anatyses but :mportanﬂy not for HAMD-Depmssed e

- Thcs anaiysns. shownng ef!edweness of an appmved dally dose level, pn:mdes some suppon for

. the view that these studies were underpowered to detect the response to this formulation in this

‘dose range and for this population being studied. While such an analysis has some explanatory

value, it cannot support the effectiveness of the lower doses: (1) Whatever the outcome of the
meta-analysis or tha NONNMEM analysis, neither was in the original analytical plan for this
program, and thus, neither can be considered definitive in assessing the success or failure of
the program. (2) The sample sizes involved in the meta-analysis, i.e., almost 400 for the 300
mg dose group and almost 500 for placebo, raise a concemn about the possibility of having a
sample size large enough to be able to achieve statistical significance for a treatment effect that
is of marginal clinical srgnrﬁcance The point estimates of the effect sizea (Tables 4-6) 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 studses







MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE : February 8, 1996 ?

FROM: Thomas P. Laughren, M.D.
Group Leader, Psychiatric Drug Products
Division of Neuropharmacologlcal Drug Products
HFD-12¢C

SUBJECT: Recommendation for Approvable Action for Weilbutrin
(buproplon) SR

TG File NDA 20-3%8
[Note: This memo should be filed with the 9$-22-§5 re-
submission of the NDA.]-

1.0 BACKGROUND

I refer to my 4-4-95 memo for a more complete background on this
NDA. In summary, this NDA s for a sustained release formulation
of bupropion, a drug which 1sﬁcurrent1y approved in. an- immediate
release formulation for the’ ment of depression (NDA 18-6447.
NDA 20-358 was originally ‘submitted 4-13-93. -The NDA was not filed

‘due ‘to chemistry and pharmacol‘gy deficiencies. 'After 'the repair .
of these deficiencies, -~the ' NDA: -was re-submitted - 2-28-94. - The '

program  included both clinical and bicegquivalence trials. The-
labeling submitted with the’ applxcatlon proposed dosing in a 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 for the SR
product’ in the lower dose range studied, and a non-approvable
letter was issued 5-25-9° However, 1n.jthat -letter, - we
acknowledged that the sponsor _;‘d,monstrated in their PK gtudies
the biocequivalence of the § 1d IR formulations (when dosed bid
for the SR vs tid for the IR ith. regard to both extent and rate
of absorptlon. In fact, we '
approve -the SR formulatxon fi.'a - dose range of 300-400 mg/day,
providing the sponsor submlt‘ed labellng' consxstent. wrth thls,
recommendation. S

The $-22-95 re-submission of thlS NDA responds to the issues raised
in our 5-25-95 non-approvable letter. From a clinical standpoint,

the sponsor is now recommending for Wellbutrin SR a maximum dose of
400 mg/day, i.e., a dose close to the currently recommended maximum
dose of 450 mg/day. It wag. decxded internally that, given this
dosing recommendatlon, we could rely on the IR/SR bloequlvalence

dicated: that we would be w1lling t0'»37




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

There was alsoc the question of whether or not the sponsor would
need to conduct an addicional biocequivalence study at the maximum
recommended dose, since equivalence for the IR and 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 adeqguately addressed in the
9-22-85 re-submission.

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

2.0 LABELING REVISIONS

The drafr labeling included in the 9-22-95 resubmission of this ND
was substantially deficient, prlmarlly regarding the c¢lin:
sections. The major difficulty in my view was the failure in
revised labeling to adequately emphasize the dose-xelatedness for
certain important adverse events and to include in labeling
incidence data for these events at bupropion doses that are being
_recommended. It is again important to note that the SR program
failed to. dem@nstrate the effectlveness of bupropion SR, and
ﬁonsequently, we are relylng onn the IR data, generally at higher
doses than those used in the SR program, for ocur judgement about
the effectiveness of the SR formulation.

o
ca
ch

In the draft of labeling accompanying the approvable letter, I have
substantially re-written much of the clinical sections, and in
other cases, ! 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
subiject to revision.

CLINICAL PHARMACOLOGY

Pharmacodvynamics

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 pharmacclogy of a drug and simply

2




acknowledge truthfully that we don‘t know the mechanism of acticn.
Consequently, I have deleted this language and replaced it with a
more neutral description of bupropion’s pharmacclogy. [ have also
deleted some animal toxicology data suggestive of a difference
between the IR and SR formulations, however, at doses far in excess
of those relevant to human experience. ' ‘

Pharmacokinet s

3
The sponscor’s proposed PK secticon heavily emphasized the
bupropion SR, bu> _a'led, in my view, to adeguately compare
for the SR and IR formulations. S;nce we are. basing ouy
judgement sclely on the bicequivalence of thege 2 formul.
felt it was .mporvant o describe tne steady state fir
cthege diffe SLIOE : The cother reason for erpnas.z
bicequivalence o SR IR is to jusct:fy the inclus
later sec”z nEn oo dverse event data for the IR, often oocurri
somewhat higher doses zhan used in the SR program, bul at
that 2 cessaryly r@ccmmended for che S8R, considering the
449! 1ai5 oh efficacy
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.
s event and minimize the implication that the formulation change

s5ults in a lower and more ccceptable seizure rate.

hanges ! have made here are in the General
SPOnsor has minimized several of the

\ Yol rhis section: agitation and insomnia;
S AREe 2 zite and weight changes. Again, the
- I 18 that : dara are based on a generally lower
Iosage 3tvalegy than tnat used in the IR program. I have proposed
SorLlLraAvions ..s secrion that illustrate more clearly the
8 f£indings and their equal relevance for
T ot this section was the same as in the
i & = ro distinguish between the differentc
ST :n the IR and SR programs. [ have asked
- v oyeds Tn.a zecticn, focusing on the 2 pertinent fixed
cmoehme PR osrozram, 1.e., 300 and 400 mg/day.
CARUEDRNT ADMINISTRATION
izt baTk i tne "Seneral Dosing Considerations® statement
s ol Turrent Lame.:ng. since 1 feel it is as relevant for the
> sE fnr o the IR I have a.so modified dosing instructions to
L U FRar 300 eg dav. and Aot 150 mg/day. is the initial target
. e . Sn TRIER e eE M .

CONCLUS TONE AND RECOMMENDATIONS

e traT e sponEty oa now willing to recommend a dosxng range

apropinn SEOoshat s comparable te the yange currently
mended for bupropion IR, I think we can. consider this
At T BDPTOVADLe However, major work is still needed to
ae g sabwiing that wil. adequately inform clinicians about the
c.zEy and benefsirs of thais drug, and I have proposed comments for
« .evcer tha® esmphasizes “he discrepancy between the Iabellng ‘they
cave praposed and what i1s needed.

v ‘PAndreason/Ghubizsky/PDavid
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ADDENDUM TO:

Review and Evaluation of Clinical Dats
NDR 20,358

Bponsor: Glaxo Wellcome

Drug: Wellbutrin SR (bupropion hydrochloride

sustained release tablets)

- Indication: Depression

Material auhnitted. Response to Approvable Letter
COrtospand.nce Date: May 14, 1996
Date Received: May 15, 1996

I.

II.

Background

KDA 20,358 was submitted on February 28, 1994. The clinical

review was completed on November 14, 1994, and 1t was
declared non-approvable in a2 letter dated May 25, 1995,
because the sponsor failed toc provide adequate evidence of
clinical efficacy. Subseguently, based on a meeting with
the firm on August 2, 1995, and further consultation withim
the agency, it was deczded to consider approvability based
on bicequivalence with the approved immediate-release ‘

“formulation with the provision that Wellbutrin SR be labeled
‘with essentially the same safety statements as found in- the

labeling for the approved product. ' The sponsor responded
with a September 22, 1995, submission that included proposed
labeling based on prior discussions. In turn, we issued an
approvable letter dated March 12, 1996, and included, from a
clinical perspective, a request for revised labeling, a -
safety update, a foreign regulatory update, and launch
promotional material. The current submission comprises the
sponsor's response.

.aqfnty"Updnti'

'A. Datab&so

This update consxsts of safety data from seven studies:

¢ continuation phase of Study 208 (depression},

e Study 209 (depression), .

e Studies 403, 404, 405, 406, and 407 (smoking cessation).

A total of 1577 patients from Study 208, who were reported
previously in the NDA and for whom longer-term safety data
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1s now avajlable, are included as are about 1740 patients or
volunteers not previously reported. The cut-off date for
this update is March 31, 1996.

Line listings of all patients and veclunteers with 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.

B. Review of Safety Data

etho o
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 immediate-release
(based on adverse event listings in Wellbutrin labeling) or
with Wellbutrin SR (based con the adverse events listings in
the proposed Wellbutrin SR labeling).

Serijous 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.

Table 1: Ssrious RE's Kot Previously Reported

étﬁﬁf]Pé;f ' hge | Sex .Tt.ltl.nﬁ Days to' Event
Cuset

Under Treatment, WBSR300= Wellbutrin SR 300 mg/day.
Under Days to Onset, + indicates daye post-treatment.

This number is approximate since Studies 209, 404, and 405
are still blinded.
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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
sandwich on Day 25 of treatment with Wellbutrin SR 300
mg/day. She was treated in the local emergency room with
parenteral Benadryl, steroids, and epinephrine and
recovered. She was discharged on tapering doses of oral
steroids. However, even in this case, & causal link to
Wellbutrin SR is difficult to assess because verapamil and
peanut butter were felt to be equally likely etiologies of
this anaphylactic reaction.

Only three non-serxous adverse events resultxng 1n dropcut
were not observed in previous databases: chickenpox,
anorgasmia, and tongue blisters. Each was reported in one
patient. The case of chickenpox was felt to be unllkely to
be drug related. The 53 year old male with anorgasmia
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 300 mg/day; he apparently
continued treatment for another 11 days before stopping

treatment. . This event may have been related to Wellbutrin

SR.
C. Conclusions
None of the data contained in this safety update changes

previous conclusions regarding the overall safety profile of
Wellbutrin SR.

Foreign Regulatory Actions .

-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
1983, 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 which were
cited in the 1983 deficiency letter {(including seizures,
potential carcinogenicity and liver toxicity in animals,

Page 3
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lack of studies on addictive potential, and guestions
regarding 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 te U.S. approval of
Wellbutrin.

Introductory Promotional Materials

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

Labeling

Product labeling proposed by the sponsor was reviewved and
edited. However, since labeling will require further
modification, the edited version is not included as part of
this review but will be forwarded te the Team Leader under

separate cover.

- Gregory M. Dubitsky, M.D.
~August 9, 1996

KDA 20,358

HFD-120
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #: 20-358

CHEMISTRY REVIEW #: 4 DATE REVIEWED: 28-AUG-96
SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
AMENDMENT 14-MAY-96 15-MAY-86 20-MAY-96

NAME & ADDRESS OF APPLICANT: GLAXO WELLCOME INC

Five Moore Drive
Research Triangle Park, NC 27708

DRUG PRODUCT NAME

Proprietary: WELLBUTRIN® SR
‘Nonproprietary/Established/USAN: Bupropion hydrochloride
Code Name/#:
’ Chem Type/Ther.Class:
: PHAFRMAQOL‘DGIGAL= cglggonvzwmc;mog ANTIDEPREssANTIDEPRESSION
- DOSAGE FORM: ' TABLETS
STRENGTHS: 50, 100 and 150mg
ROUTE OF ADMINISTRATION: Oral
DISPENSED: XX Rx oTC
CHEMICAL NAME, S SlR.QQT.‘MMWMMM
WEIGHT: . -

Az} (3-chiorophenyl)—2-{(1 1-dlmethyiethyi)ammolm‘l-propanone hydrochionde(USAN)
- -CAS #: 31677-93-7;-34911-55-2 (bupropion base)
C3H, CINO . HCI Mol.Wt: 276.21

CONCLUSIONS & RECOMMENDATIONS:

Based 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 bs APPROVED;
we do not reco amend approval of a 24 , '
month expiration date at this time or revision of the original dissolution spec&fxcatlons
Methods Validation is still in progress.
cc:

Org. NDA 20-358 _
HFD-120/Division File ea’“‘“l
HFD-120/CBParisek/8/28/96™ " ghiille
HFD-120/Davig

HFD-120/SBlum

@@wx—&f 9/29/%

R/D Init by: SBLUM Charles B Parisek, Ph.D., Review Chemist
filename: N0O20358s.004
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B J/é DEPARTMENT OF HEALTH & HUMAN SERVICES Public Heahh Service

Food anc Drug Administraticn
Rockville MD 20857

NDA 18-644 MAR 25 joc

Burroughs-Wellcome Company

Attention: Michael J. Dalton, Pharm.D.

Head, Depariment of Pharmaceutical Products
Drug Regulatory Affairs

3030 Comnwallis Road

Research Triangle Park, North Carolina 27709

Dear Dr. Dalion:

Please refer 10 your New Drug Application submitted pursuant 1o section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Wellbutrin® (bupropion hydrochloride) tablets.

We acknowledge receipt of your amendment dated November 20, 1990, requesting our
opinion whether your propesal would support a labeling change to permit bid dosing of
Wellbutrin® at 300 mgfday.

Reference is also made to telephone conversations on November 14 and 28, 1990, between
Dr. Loren Miller of your firm and Dr. Thomas Laughren of this Agency, regarding what data
would be required to gain approval of a sustained release formulation of Wellbutrin®.

We have completed our review of your requests and have the following recommendations:

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

Regarding your more informal request for advice about what studies might be needed to
support a sustained release form of Wellbutrin®, 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, at a minimum, need to demonstrate that such a product, when given at a total
dose of 300 mg/day, 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
tid dosing with the immediate release form.




T

NDA 18-544

[$8]

Should you have any questions concerning this NDA, please contact Mr. Paul David,
Consumer Safety Officer, at (301) 443-3504.

Sincerely yours,

Paul Leber, M.D.
Director ‘
Division of Neuropharmacological
Drug Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research




Review and Evaluation of Clinical Data

NDA #20,358
Sponeor: Burroughs Wellcome Co.
Drug: ~Wellbutrin (Bupropion HCl} SR
Material Submitted: Revised labeling
Correspondance Dats: September 22, 1585
Date Received: September 25, 1985
Related NDAs .18644
I. Description of Compound ,
A. Generic Name: Bupropion HCl
B. Drug Category:
C. PFormulatiom: . - .- .. .. .. .Sustained release tablets

Iz. Backgtound

Wellbutrin SR is the trade name for bupropion HCl sustained release
formulation .(BSR) made by Burroughs Wellcome Co.. Wellbutrin
immediate~release tablets~are currently marketed.  The sponsor
received a non-approvable -letter. for BSR because  three placebo

‘controlled studies-failed to show that the.drug was effective At

the proposed dose of 300 mg/day (150 mg pc BID). The sponsor was
informed that approval of the drug would be caonsidered if they
applied for approval based on biocequivalence of BSR to the
immediate release formulation of bupropion (BIR). This would
require the sponsor to submit new labeling  that would change the
recommended dose range to the existing bicequivalent range (300-450
mg/day} ., supply safety: data for the BSR proposed dose range, and

.include the information on adverse events associated with the BIR S

and BSR 1n the label1ng.
III.VData Revicw.d-Propoeed labelxng for Wellbutrln SR

Description Section: The proposed labeling is uniquely for thev E

sustained release formnlatlon, Wellbutrin SR. The description
section, therefore, deletes the description of Wellbutrin and
describes Wellbutrin SR. Further references to *Wellbutrin®
immediate release formulation is changed to the generic bupropion
immediate release throughout the proposed labeling.

Clinical Pharmacology Sec:ian: New information is added to this
section regarding basic science findings that shed light on the
proposed mechanism of action of buproplon. A reference is made to
an animal tox/path study that examxnes the seizure thresholds of

Pnge 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.® Thie is animal
data that implies that BSR is less likely to cause seizures in
humans and might therefore be safer to use than BIR with respect ro
seizures. The large body of human data is for the 300 mg/day dose
level which is at the lowest end of the recommended dose range of
300-400 mg/day.

Abeorption, Distribution, Pharmacokinetics, and Elimination
Section: This section removes the information for BIR and inserts
the data for BSR.

Indications and Usage Section: This section removes the 3pécific
seizure incidence information and refers the prescriber to the
Warnings section.

Contraindications Section: The contraindications remain for
patients with a geizure disorder and patients with bulimia or
anorexia nervosa.
Warnings Section:
Seizures: A review of the extended treatment protoccl {study 208)
i8 presented and clearly states what the seizure incidence is for

doses of 300-mg/day. The BIR seizure -incidence data is presented.
after this. -

Kopatotoxicity warnlngs remaln unchanged

”Pfdéiiﬁibni’giétiéﬁi”WThiﬁ”ﬁectxén'1B“amended't0'present the safety
data of BSR with respect to agitation and insomnia. Precautions
against psychosis, confusion and other neuropsychiatric phenomena
have subsumed the terms delusiocns, paranoia, and psychotic episodes
under the term psychosis. The section discussing altered appetite
and weight was amended to reflect the sponsors experience with BSR
and still reports data from comparison studies with BIR and TCAs.

Intomtion to paticnt- ncccions . Thia aection was changed to
‘reflect the use of Wellbutrin SR in the place of Wellbutrin.
Changes in the dosing schedule, and most importarntly, the
reference to seizure risks and precautions has been remcve&

Drug Interactiona, Carcinogcnccia-uu:;gcn.ni--I-pairanat-ot-
Fertility, Pregnancy, and Pediatric Use sections are essentially
unchanged. Data on use of BSR in the elderly was added based on
experience from the extended safety study (208).

Adverse Events section: This section reflects tabular results of
adverse events encountered by the 987 patients who were involved in
the controlled clinical trials groups. This is somewhat misleading
in that only half of the patients (487) received BSR in the

‘Page 2 - NDA 20,358




pro;?@sed dose range of 300-400 mg/day. As all of the lower dose
patients were included in the 1% and 5% ADR tables, this creates
an artificially inflated denominator.

The narrative section reflects the experience withi BSR as opposed
to BIR. The narrative states that 4320 patients were exposed to..
Wellbutrin SR; however, 4202 pac:.ents can only be accmmted for in
the dat that was submitted for review.

IZI. Conclusions and Recommendations

The newly proposed labeling submitted by the sponsor is accurate
in-so-far as what is presented. The sponsores do not menticn the
efficacy study results for BSR, (which were not encouraging) and
they do not mention that the BSR formulation was approved on
biocegquivalence alone. The safety section removes most of the
repeated warnings regarding seizures and merely refers the reader
to the *Warnings®" section. The only reference to seizure risk in
the patient information section was removed.

One should consider presenting the data for the patients in the
recommended dose range in the ADR tables instead of including the
patients in the lower dose ranges. The .current presentation = -
artificially inflates the denominator and producee lower AE rates ‘
than those that would represgent the recommended use.
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/ REVIEW AND EVALUATION OF CLINICAL DATA
Application Information
NDA & 20-358
Spoosor. Burroughs Welicome Co.
Clock Date: March 7, 1994
Drug Name
Generic Name: Bupropion bydrochloride
Proposed m& nm;: Wellbutrin SR (rejected)
Drug Chmmmm _
Pﬁmﬂ:@!c;k:! Category: Astidepressant
Ptnmsed Indication: Treatment of depressive disorders
NDA Classification: 3S

Dosage Forms, Swengths, and Routes of Administration:
 Oral tablets in 50, 100, and 150 milligram strengths

Reviewer lnl'b@azion;
' Cligical Reviewer: Dan A. Orea, MD.~ = =

Review Completion Date: November 14, 1994
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The Jollowing is a list of specific items reviewed:

Materisi Utilized is Review

Material from NDA

Volume Subsmission Date Macerial
2.13 Feb. 28, 1994 Summary of Phase 2 trial #203
2.14:2.19 Feb. 28, 1994 Study reports for trial #203
220 Feb. 28, 1994 Summary of Phase 2 trial #205
2.21-228 Feb. 28, 1994 Study reports for trial £205
2.29, 2.46 Feb. 28, 1994 Integrated summary of effectiveness
2.29, 2.46 Feb. 28, 1994 Integrated summary of safety <
2.47-2.56 Feb. 28, 1994 Case report forms
_ June 6, 1994 | Response to request for additional efficacy data
June 29, 1994 Additional case report forms submined
Juné 29, 1994 Response to request for demographic and exposure data
52 CJuly 14, 1954 Revised labeling
5.0,53,58500 | July 14,191 | Swdy report for Phase 3 wial 4208

' ‘Safety issues were add:essed pnmm!v via the mtcmted summty ot' nftty Wememed by cxammmon of

m

mdmdua! stud\ repoits and case report forms.

8.2

Rcl:u-d Renﬂss

‘The division files for IND"s
Wellbutnin and bupropion sustained-release tableis) were consulted during the course of this review.

Bupropica Susmined-Felesse Clinical Review

- July 29,1994

Aﬁg@ 1, 1994 Response to request for adverse effect daw

August 2, 1954 Response to reques” for relative risk data

August 18, 1994 Additional case report forms submitted
Sep!mber9 1994 '_Respoasemmqueﬂforaddmmﬂdemognphxcdna
September 12, 1994

thld\ndc mﬂtenng and apphcmon history mbmmed

(Burroughs Wellcome's commercial IND's for
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1.0 Backgroand
2.1 , Indication

There are almost 20 drugs approved as antidepressantmedications in the U.5.A. Most of the antidepressantsmarketed
are thought to bave their therapeutic action by inhibition of re-uptake of norepinephrine or serotonin or by inhibition
of monoamine gxidase. - Approximately 75 per cent of depressed patients who are treated with an antidepsessant
medication have good clinical respoanses to the reatments. Rigorous dietary restrictions associated with monoamine
oxidase inhibitors and significant levels of unweleome side effects associsted with most of the tricyclic and tetracyclic
antidepressants and with serotonin-selective reuptake inhibitors limit the range of usefulness of these medications.
Bupropion is an aminoketone in a class by itself among the antidepressants, though it is structurally related to the
aporecticagent diethylpropion, 3 sympathomimetic with stimulant properties. Bupropioa is capable of reducing firing
rates of noradrenergic nevrons in the locus ceruleus and, with one exception, demonstrates a mild side effect profile.
Clinjcal use of the drug is Jimited, primarily, by the occurrence of seizures, particularly associated with high serum
fevels of the substance and with patients with a predilectioa to seizures or with histories of anorexia or bulimia. To
xeduce the risk of seizures, bupropion is currently labeled for prescription on a t.i.d schedule that reduces tbe risk
g : also makes compliance with medication intake difficult. Development of a sust2&éd-reicase form of
bupropion is expected to alfow for reduction of peak levels of bupropion and, therefore, reduce the risk of seizures
being induced by the medication. Provision of the medication on 2 b.i.d. mstead of a Li.d. basis may allow for
mcreased comphmce with the reatment.

2.2 i Rghled INDs and NDAs

See sec!ibr; 1.2 above.

2.3 | : Administnti\‘c History

The original I’ND for bupropion sustained-release was submitted 7/17/86. In a lenter dated 3/25/91, the Division went
on rccc::rd as;slitmg that a clinical study demonstrating the safety and efficacy of 3 sustained-release formulation of .

N ion would not be required. Data comparing the pharmacokinetics of bupropion sustained-release and its aciive
metabolites, howe\er was still requutd

Ata mtcmg\s lih repres:na. vesof the firm on 1/28/1992, the Division stated that any change in labeling regarding
the incidence of seizure while on bupropion sustsined-release could ooly be considered if the sustained-release
formulation decreasedC,,,, demonstratedbioequivalency, and if the firm could demonstrate convincingly that seizure
incidence is direcity correlated with C,.. In a letter to the spousor dated 3/16/93, the Division <tated that transfer
of labeling rczardmg seizures from the Wammu 1o the Precautions section could only be cousidered if the spoasor
conducteda large enough study to conclude reasonably that the incidence of seizure was less than 0.3%. §f the firm
~ could not demonsume improved or equivalent bmvulabdm they would need to conduct t\\o ldtquzte and well

posed'Dmcuons for Use :

I the prcposed iabe!mz. specified contmndmnons are seizure disorder, current or past !us:on of bulimia or
anorzxia nervosa, intake within the prior two weeks of a monoamine oxidase inhibitor, or history of hypersensitivity
to the sustained-release or immediate release formulations of the compound. To reduce the potential risk of seizures
further, the proposed labeling eacourages prescription of a maximum of 390 mg/day of the sustained-release
ormulanon. avoiding single doses of the compound that exceed 150 mg, and very gradual incrementation of dose.
The labelmg further discourages the use of the compound in patients who might be at higher risk of seizure. Such
patients might bave a history of seizure or cranial trauma, concurrent receipt of other psychoactive medicatioas that

‘might reduce the seizure threshold, recent history of abrupt discontinuation of benzodiazepine treatment, or otber '

pre-hsposx..ons toward seizure. When used as recommended by the spomsor, the incidence of scizure with the

Bupropion Susained-Relesse Clinical Review ~ ~ 4




sustained-release formulation is substantially less than that of the immediate-relesse fomulanon, and comparable to
that of other commercially-marketed antidepressants.

The proposed labeling states that limited clinical data suggests a higher incidence of tdve:sc expencmccs in patient
receiving concurrent administration of immediate-release bupropion and levodopa and advises caution in prescribing
the sustained-release formulation along with levodopa. Physicians are also advised to m caution when co-
administering drugs that affect hepanc drug-menbolmng enzyme systcms (e.gw '

" phefiobarbital, and phenytoin).

L2285 For:igﬁhi:.ark?ﬁng

Caution is urged in patients with known cardiovascular, heptﬁé, orréml disease.

The drug is classified as bc!ongmg 1o Pregnancy Caiegory B. Because of thc potential for serious adverse reactrens
in infants who might receive bupropion through mother's milk, the physician is advised to use clinical judgment in
deciding whether to recommend that & mother dxscontmue br:m feedmg or alternatively, dxscmnnu: bupropion.

Regarding special populations, it is stated that safety and. eﬁ"ecnveness in children has ot been established. For
geriatric use, the sponsar notes that exposure of elderly patients to sustained-release bupropm is limited, but that
one study bas demonstrated that the d:sposmon of bupmpm md its mmbobtes in elderty subjeets was mmlar to
that of younger. mbjm :

Although the sponsor has limited experience with suszamed-relmebupmpm in overdose, thepmposed fabeling does
address overdoses with the immediste release formulation of the substance. The manufacturer recommends

‘hospitalization and general supmmve measures along with EKG Ind EEG monnonng for 48 houzs after suspectcd ;

overdoses.

The recommended initial dosage is 150 mg daily, mmzd . to 2 maximum. daily dose of .»oo mw ‘with dose
intreases occurring at intervals of at least one week. The spoasor. mommcnds administering. mdivﬂuai doses of no
greater than 150 mg, wnh duh doses grester than !SO xng bemg gwen b. :.d. with at least e:ghl hmns bemeen

successive doses. ‘ ‘ :

‘Neither bupropion immediate-release nor bupropion sustamed- easevhas ever been maﬁ:etcd outside the U SA.

Applications to market the immediate-releaseform of bupmps o & Umtedl(mzdom and Canada were withdrawn
in 1984 and 1986, respectively, following deficiency that eachcounu-y H ngulatory agency found in the aplications.
No applications for thc marketmz of hupmp;on susmned-rd e have becn madc outside of the U.S.A

3.0 : Chemistry . "f: I

The chemistry has bgeu_ k
sumsned—retease formu

The animal phmcoloz) is reviewed sepameiy, and onh a brief summar) ls ptcscmed herz

Nonclinical pharmacology smdses suggest that buproplon m mfhibn !he rmptake of both notzpmephnne and -
dopamine. It spares central and peripberal o, and a. adnutrg:c receptets, H, Iusmnme receptors. muscanmc
{cholinergic) mep!o:s, znd D. dupmmemc reccptors
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I studies of bupropion sustained-release, acute toxicity was tested in rats and mice. The LDSO in mice was 544

mg/kg for males and 636 mg/kg for females. In rats the LSO was 607 mg/kg for males and 482 mg/kg for females.

Sigas of scute toxicity included labored breathing, salivation, arched back, ptosis, aizxiz, and convulsions.

A multidose toxicity studies of bupropion sustained-release involved three month administration to rats of both

degraded and undegraded compound. Findings included dose-related salivation and increases in liver and thyroid

weights due to reversible microsomal enzyme induction. The findings in this study did not differ in any significant
way t‘rom the ﬁndmgs in prevnons studnes of bupropwn lmmedmz-mleuc .

Lsfenmc carcinogenicity studies with bupropxon immediate-release were performed ip rats and mice at doses up o
300 and 150 mg/kg/day respectively. There was an increase in nodular proliferative lesioas at doses of 100 w 300
mg/kg/day in the rat. Similar lesions were seen in the mouse. No increase in malignant tumors of the liver and other
organs was seen in either study.

The immediate release formulznon produced a borderline positive response (two to three times control mutation rate)

in some strains in the Ames bacterial mutageneciry test, and a high oral dose (300, but not 100 or 200 mg’kg)

produced & low incidence of chromosomal aberrations in rats. A similar response on the Ames test was seen with

the bupropion sustained-release formulation. Bupropion sus:amed-releue did not induce chromosomal aberrations
' m ms dunng cyviogenicity studies.

Ng evidence of impairment of fertility due to bupropion ixﬁmediate-reieaseu oral doses up to 300 mg/kg/day. In
‘the sponser’s opinion, teratogenicity studies of both the immediate-releaseand summed-»nlcase formulations were
negach

s S




5.1.2

Demograpbics

Table 5.1.2.1 presents the demographic information for patients studied in Phase I trisls. These subjects were all
male, predominantly white, and age 40 or under. Table 5.1.2.2 provides the demographic profile for the primary
efficacy study population: all patients exposed to bupropion sustained-release or placebo in the clinical efficacy
_phase 2-3 trials, with the exception of 36 patients for whom no teatment phase assessments were available. -
Table 5.1.2:3 provides the demographic profile for 3!1 patients known to bave received study medication in lbe
Phase 3 seizure incidence trial. Patients were mainly white females under age 60. Bupropion sustsined-release -
was administered to no patients uader 18 years of age. The demographic profiles for the bupropion sustained-
- release and placebo groups in the integrated efficacy and safety data sets are similar, as the tables illustrate.

o N
Table 5.1.2.1 - E |
Demographxc Prof le of Bupropicn sustamed-relcase for Phase | Studies (N=132) L
Parameter_ Value N E
Age (Years) e Mcan 25 o
 Range 1540 1
Gender Male 160%
" Female 0%
Race W’hﬁc 73%
- Non-White 7%
Mass (kg) v Mean 736 :
- Raitge - 85889

= .
Table 5. !J 2
Dcmomph:c Profile for Phase 2 and 3 Chmcal cificacy Studies
Parameser Bupropios (‘4-693) o Placebo (NﬂZ.:S)
‘Age (years) Mean' 40
, ' " Range 19.82
Gender - - Male: 37% .
Female | 6%
i Race White 88%
Non-White 14% 12%
Mass (ke) Mean 785 791 -
Range 44.0-167.8 4561551 |
o
ﬁ .
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Tabie 5.1.2.3

Demographic Profile for Phase 3 Seirure Incidence Study

Pamneler Bupmplon ('N=3!€§0)
Mean 42
Age (years) Standard Deviation 12
Range 18-86
Gender Male 37.6%
Female 62.4%
. ‘White 89.5%
Race Black 7.0%
Onber 3.5%
513 Extent of Exposure (dose/doration)

Table 5.1.3.1 shows the numbers of patieats in Phase | trials according 1o mean daily bupropion sustained-release
~ dose and duration of administration. A majority of patients (55.3%) were exposed to 300 mg/day dosing. The
mean daﬂy dose and duration of bupropion sustained-release treatment for patients in Phase 2 and 3 trials is
shown in Table 5.1.3.2. The majonity of patients studied (53.9%) were treated with 300 mg’'day. The three Phase
2.3 mials represent 439 patieni-vears of exposure to bupropion sustained-release. :

Number and Prrcemaze of All Volunteers Recexvmg Bupmpnon Sustzined-Release According 1o Mean Daily
Dose and Duration in Phase 1 Clinical Pharmacology Studies

Dﬁzﬁﬁbn {days) 100 mg ‘ 150 msz 300 mg Total Percentage
o 2 0 1 3 23%
36 1 58 43.9%
28.0%
25.8%
Percentage 174% 27.3% 55.3% 180%

- Bupropicn Sustsined-Release Clinical Review g




7.3.3 Choiee of Dose

None of the doses studied in protacols 203 and 205 was unequivecaily an effective treatment based on the
parametric analyses of the individual studies. (The largest data base on any individual dosage of bupropion
sustained-release is that based on the subjects who received 300 mp/day of the medication—the sppmved
sizndard daily dosage for bupropion :mmeduu-re!eue )

7.3.4 Darstion of Trestment

Both studies 203 and 205 sugpest that periods of four weeks or less are xnadeqme ] demoaszmz efficacy of
bupropion sustained-release with the sample sizes used.

7.4 Conclusions Regarding Efficacy Date

Protocols 205 and 205 both fail to show unequivocal evidence of the efficacy of the doses of buptopaon
suswained-release that were tested.

Buprepics Sustiped-Relesse (linical Review 24
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&6 Safety Findiags
&1 Metbods

The bupropion sustained-release NDA integrated safety summary peovided the foundation for the safety
assessment which follows. The Burroughs-Wellcome integrated safety database included data from Phase 2 and

-phase 3 swdies: the Phase ! safety findings wete considered separitely. The Phase | Clinical Pharmacology trials

involved 131 subjects who received bupropion sustained-relezse. The spomsor’s pooled Phase 2-3 imtegrated
summary of safety database incorporates daa from 928 patients who were exposed to bupropion suswined-release
or placebo in studies 203 and 205, with the exception of 36 patiests for whom no treatment phase assessments
were available. Of this group, 693 patients received bupropion sustained-release and 235 patients received
placebo. In addition, the sponsor performed a phase 3 study (Protocol 208) designed to measure seizure
incidence. This study consisted of an open-label trial of bupropion sustined-release in 3100 patients in a

treaun ~nt phase for enght weeks, and in an optional contibuation pbase extending indefinitely bevond the eight
weeks.

Safety issues were evaluated on the basis of these data sets and case repon forms. Uncommon, severe adverse
events were assessed using premature discontinuations from clinical trials and “serious™ adverse events (as
defined below), while more common but less grave adverse reactioas were identified through routinely coflected
safery data. Treatment emergent changes in vital signs and clinical Isboratory tests were examined and are
described in Section 8.5. Section 8.6 conuains a discussion of those advem evenis deemed both significant and
potentially drug-related.

8.2 Deaths

'None were reported from the pooled safery database from the phcebomlied wials 203 and 205. Six deaths

did occur during the open trial (208): three due 10 suicide, one due tc bomicide, and two due 15 cardiac iliness.
None of these deaths were considered anributable to bupmpm sustained-releasé. Patient 021-016 was a 75-year-
old female who died of cardiac arrest 45 days after stanting ‘bupropion sustained-release. She bad a bistory of

 bypenension. Patient 034-021 was 2 39-vear-old male who killed himself with a gun -1 | days afier discontinuing

bupropion sustained-reiease prematurely, afier baving takes the medlr.am for nine davs 10tal. Patient 055-028
was a 32-year-old male who died of a multiple drug overdose, without ever having taken 2 single dose of
bupropion sustained-release. As of July 14, 1954, three patients bad died in the continuation phase of the study.
Patient 045-015 was a 36-year-old female who killed herself with a gun after approximately three months of
bupropion sustained-release intake. Patient 074-013 was a 32-year-old male who was killed by a gunshot
following an argument at “his workplace afier approximately twelve weeks of bupropion sustained-release intake.

| - Patient 078-006 was a 66-year-old male with a history of hypenension and- hyperlipidemia who died of 2

presumed my: ocardial infarction after 130 days of bupropion sustained-release intake. He had wmplamcd of chest
pain to his pnmar\ phvsncun six \\eeks before death.

83 Assessment of Dmpouts
83.1 Overall Pattern of Dropouts

Table 8.3.1.) summarizes reasons for premature discontinuation among patients who were randomly assigned to
receive treatment under protocols 203 and 203. Because 36 patients assigned to receive treatment dropped out

‘berween point of randomization and first ingestion of medication, the total nurnber of subjects in this table is
_larger by 36 than the number of subjects in the integrated summary of safety database. This table was compiled

by reviewing the reasons assigned by the individual investigators for each subject wio dropped out. In several
cases where "Coasent Withdrawn™ was assigned by the investigator as a reason for withdrawal, but where the
case Feports or narrative case summaries suggested 10 this reviewer that "Lack of Efficacy” or "Adverse
F_.\-pcnences better captured the reason for dropping out, one of the latter two etpiananons was used in the ble.
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Table 8.3.2.1 S
incidence of Premature Termination Due 1o Specific Adverse Events in Proiocels 203 and 205

Reason - Bupropion SR (N=693) _ Placebo (N=235)
Allesgic {including rash, pruritus, urticaria) 2.6% 0.9%

' Headache I T e
Nausea/Vomiting . 1.2% 06.4%
Anxiety/Nervousness/Panic Attack ' 0.9% 0.0%
Cardiac (including palpitations, tachycardia, ' 0.7% 0.9%
hypertension, chest pain, myocardial infarction)
insomunia 0.6% 0.4%
Agitation 0.6% 04%
Dizziness 03% 0.0%
Hallucinations C03% 0.0%

S

The foliowing table lists all those categonies of adverse expeﬁefx’ées leading to dropout that were associated with

at least 0.3% of the 3100 subjects who received bupropion sustaiped-release in protocol 208.

PR e
Table 8.5.22 .
Incidence of Premature Tennination Due to Specific Adverse Events in Protocol 208

Reason 1 . Bupropion SR (N=3100)
Allergic (including rash; prusicus; usticaria) DN S -
Headache | ’ o i.1%

KauseaVomiting | ’ . ‘ 1%

Anxiety/N cfveumessf?an ic Antack . ' §1.5%

Cardiac (including palpitations.arthythmias, o 0.3%

svacope, chest pain, myocardial infaretion) ' i

Iasomnia e 1om

Agitaticn T " o f |

Dizziness | LT o

Irritabiliny 0.5%

Somnolence 6.4%

Impotence 0.3% (of 1167 males)
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in the placebo-controlled studies, there was a dose-dependent association between medicition-intake and risk of
alergic event causing discontinuation: allergic events occurred in | of 115 patients (0.9%) who received 100
mg/d bupropion sustained-release, in 4 of 235 patients (1.7%) who received 150 10 200 mg/d of bupropion
sustained-release, and in [3 of 343 (3.8%) patients who received 300 mg/d or more of bupropion sustained-
release.

It should be ooted that the above profile of adverse events leading to study discontinuation is similar to that

' established in the initial product development of bupropion immediate-release. in that form of the drug, the more

common events causing discontinuation were peuropsychiatric disturbances (3.0%) (primarily agiation and
abnormal mental status), digestive tract disorders (2.1%) (primarily nauses snd vomiting), neurological |
disturbances (1.7%) (primarily seizures, headaches, and sleep disturbances), and dermatologic problems (1.4%)
(primarily rashes). The similar profiles are seen despite use of lower toial levels of drug and, presumably, fewer
fluctuations of blood level of bupropicn in the bupropion sustained-release trials.

8.4 Safety Findings Discovered with Other Specific Search Sirstegies/ Search for Serious
Events

The spoasor couduc:ed a manual search of the svailable clinical data from the two Phase 2-3 placebo-conuolled
studies for events that it considered "serious.” The criteria for “serious” were fatal, life-threatening, permanently
dasablmg. requiring or prolonging hospitalization, congenital abnormality, overdose, cancer, other—-as determined
by the investigators. Six such events were identified in the placebo-controlled trials. Four of these occurred in
subjects who received bupropion sustained-release and two occurred in subjects receiving placebo. Armibution of
cause of serious events was left at the discretion of the individual investigators. None of the adverse events was
atributed to the medication by the sponsor. In patient #2043 of protocol 205, bowever, the development of 2
severe. “stommach flu” with nausea, vomiting, diarrhes, and dehydration requiring bospitalization within six days of
commencing intake of bupropion sustained-release~—which is associated with nauses and vomiting—in this
reviewer's opinion may have been associated with the drug. In patient #2045, “cramp-like” chest pain began
within two days after commencing intake of bupropion sustained-release and persisted for three days. An EKG

. the day after the pain resolved was negative. Chest pain did not recur until six weeks further into the study; a
“thay fime it evolved into a myocardial infarction. Although the case report form for this subject makes no
- raention-of underlying disease; the summary table i the sponsor's integrated saféty summary records that

toronary artery disease was found to be present in this patient at post-MI catheterization. No parient taking the
medication overdosed or atiempted suicide during the course of the coutrolled studies. Although seizure incidence

was 3 major concern with the immediate-release form of bupropion, no patient experienced a seizure during the

course of the placebo-controlled studies of bupropion sustained-release.

An additional 55 serious events were nated as of July 14, 1994 as baving occuwrred during the course of open

-bupropion sustained-release trial 208. Seven of these were considered by the sponsor as being possibly or
‘reasonably anributable to bupropion sustained-release: three patients experienced seizures, two panents

e\'penenced panic attacks, one patient experienced facial edema consistent with an a!lexgxc respouse, and one
patiest experienced severe somnolence. Tea patients experienced serious suicidal ideation, overdosed, or

:mhmnse antempted suicide. Eight panem expeuencedanma pectoris or a myocardial infarction.

All events that the sponsor categorized as sericus that were thought by the sponsor or this reviewer as being
possibly or reasonably attributable to bupropion sustained-release are listed in Appendix 8.4.
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g5 Other Safety Findings
8.5.1 ADE lIncidence Tables
Treaunent emmergent adverse experiences were considered adverse experiences that emerged or wMed

following the beginning of the treatment plnse All investigator terms were convened by the sponsor 1]
COSTART terms.

Treamment Emergent Adverse Exp::eb:c:si: I:hcebo-Connolled Phbase 2-3 Trials
(Reported by at least 1% of Patients Treated with Bupropion Sustzined-Release)
BODY SYSTEM / ADVERSE Bupropion sustained-release Dosing Group
EXPERIENCE 100-200 mg/d 300-400 mg/d Placebe
(N=350) {N=343) (N=235)
Psychiatric Disorders '
lpsompia 9.7% 14.0% ‘ 2%
Agitation 2.6% 5.0% L%

§ Anxiety ‘ a6 | 52% - 3.4%
Negvousness 3.4% 32% 2.1% i
Somnolence 2.6% 1.5% 17%
irvitability ’ 4.0%  29% L 04%
Abgormal Dreams® - - 260 1.5% 2%

P S o [ orj‘ .

Other Nervous System Disorders o
Dizziness 9.4% | 1.9% 5.1% |
Tremor ' 3.7% 6.1% : 0.4%
Hypertonia | 1.4% 0.6% o 0a%

i Digestive Tract Disorders 7 o _ v

§ Dry Mouth 4 129% | ws% | 0 ssul

| oNewsea 10.3% | 0 1wl

R Diarrhea 5.1% 5.8% 6.0% ﬂ

| Constipation B3% | 9.0% 72 |

*This estegory primasily represents nghmares. Bax slso includes viid dreams, and oty chanpes in dresn panems.
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BODY SYSTEM / ADVERSE Bupropion sustained-release Dosing Group
EXPERIENCE 100-200 mg/d 300-400 mg/d Placebo
(N=350) (N=343) (N=235)
Vomiting 29% 29% 13%
Toothache/Tooth Abscess 2.0% 1% 3.0%
Flatulence 3.7% 15% 1L7%
Body (General)
Headache 30.3% 25.1% 26.8%
Chest Pain 1.4% 2.9% 0.9%
Asthenia 1.4% 2.3% 1.7%
Back Pain 1.7% 32% 3.4%
Fever L.i% 23% 0%.
Neck Pain 2.3% 1.5% 1.7%
Accidental Injury 1.7% 1.5% 2.1%
Respiratory System Disorders
Pharyngitis | 1.7% 5.2% 1.7%
Rbinitis 06%|  55% 8.5%
siwsis | | ssw] A%
Respiratory Complaints. 1.7% £.5%% 1.7%. |
Skin and Appendages Disorderé
Sweating ‘ 2.9% 61% 13%
Rash 2.6% 52% 0.9% §
Pruritus 23% 3.8% 1L7% §
Usticaria 0.6% 1.5% O%B
Cardiovascular 1
Palpitations 23% 2.9% 1.7%
Migraine 1.7% L7% 1.3%
Hot Flashes 1.4% 1.5% .
Hypertension 1.7% 12% 0.9% g
Tachyeardia 1.4% 0.9% 0.9% i
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BODY SYSTEM / ADVERSE Bupropion sustsined-release Dosing Group
EXPERIENCF
100-200 mg/d 300-400 mg'd Placebo
(N=350) (N=343) (N=235)
Infections v » ‘
Upper Respiratory Infection 7.7% 7.9% 72%
Flu Syndrome 43% 2.6% 2.6%
Special Senses
Tibnitus 34% | 5.2% 1.7%
Taste Perversion ' Li% | 2.0% 0%
Blurred Vision 26% 2:0% 2.6%
Musculoskeleal
Arthralgia 23% | 2.0% 0.9%
Myalgia . 3.4% 445 N 3.4%
Uripary Systern Disorders
Uripary Tract infection 1.4% 0.9% 0.4%
Urinary Frequency L.7% 3.5% 17%
Reproductive Disorders, Male
(percentage based 0 # male patients (BUP SR 100-200=122, BUP SR 300-400=115)
Reproductive stordem Female
(percentage based on # female patieats (BUP SR 100-"00-228 BUP 5K 300-100=228)
Dyvsmenorrhea 18% | 26% l 4%
e e P

Common, Drug-Related Adverse Eveuis

The following adverse events occurred at a rate greater than five per cent in a1 least one bupropion sustained-
releascdosegonp.adwmmuimmueu&wmﬂymmammbupmpmmmed«elmdm
groups as among placebo pmems

Agitation
Dry Mouth
Pharyngitis

- Rash
Sinusitis
Sweating
Tinmitus
Tremor
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Bupropion immediate-release use was also associated with tremor &t 2 rate more thas twice as frequently as
placebo. Other adverse experiences reported more frequently by bupropion immediate-release patients than those
on placebo included agitation, dry mouth, rash, a3d excessive swesting.

Dase Respons- for Common, Drug-Relaied Adverse Everus
Visual inspection of rates in Table 8.5.1.1 for the following adverse events (repeated in Table 8.5.12) suggested

that the following adverse experiences demonstrated a dose dependency: Agiution, dzy mouth, pharyngitis, rash,
swearing, tinpitus, and tremor.

Table 8.5.1.2
Treanment Emergent Adverse Experiences in Placebo-Controlled Phase 2-3 Trials (Reported by at least 1%
of Patients Treated with Bupropion Sustaired-Release with Dose Dependency Apparent) '
ADVERSE Bupropion mmcﬂ-m!easebosmg Group ‘
EXPERIENCE .
100-200 mg/d i 300-400mg/d e Placebo.
(N=350} - (N=343) - (NSZ:S) .
® e
Agitation 2.6% 5.0% 1.7% e
i Dry Mouth 12.9% 195% . 5S%
Pharyngitis 1.7% 52% 1L7%
Rash 2.6% 5.2% 0% |
Sweating 2.9% 6. ’ v 1
- Tinnitus 3.4%
{ Tremor R .
8382 Laberatory Findings

Clinical laboralory tests were obtained on all patients in the two ma;« placebo-controlled studies 203 and 203,
and the findings for chemistry, bematology, and urinalysis will be described below.

8. 5 2.1 Serum Chemistry

Appendix 8.5.2.1 lmmemmm&cmm&dfmcmofaw cbemxsu-yvx!nzsu :
being of potential clinical sngmﬁmce

The following table displays the propomm of patients meeting tbose cm:m in p!acebo—eonnnllc& ma!s 265
and 205. Patients were counted if they exceeded a laboratory value st the point of discontinuation from the stuay.

The denominator from which the percentages are calculated is the number of patients in that dosmg group,
excluding those who bad lab values bevond the bounds specified before and after the study. '
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s Propomons of Patients Having Potentially Cl;.:;ya;;:ﬁlcm: Changes in Senuen Chemisury Varisbles in
Protocols 203 and 205
Bupropico sustzined-release Pleeebo i
Serum Chemistry Variables | TowlPatients | Abnormal | Tou! Patients | Abnormal
» ¥ & % # & %
- Tota! Bilirubin-High 693 ! 01% | 238 0 0%
Alkaline Phosphatase 693 0 0% 235 o 0%
: ALI {SGPT)—-High 692 2 03% | 235 ! 0.4%
AST (SGOT)-High 92 2 | 03% 235 [} 0% |
| Creatinine--High 1 o 2 | oam| o as o | o%
- Creatinine~Low 1 e 1 | e 23 0 0%
' Glicose~High e s | o6%| . 234 0 0%
{ Glucose~Low M 5 | oaw| w5 o '0%1
gﬁlxbumm 693 0 o%| 25 0 0% |
- Sodium 693 0 w2 6 vo-/.E
| Poussium--Low 695 1 0.1% 235 o Q%g
__.f'n%-‘sagm-mgh e f o o) o2 e ol

"E’he numbcr of patients c\ceedmz the bounds of normal laboratory va!ues was not hrge enough to draw any
s:emﬁcant statistical inferences about different effects of drug versus placebo in causing extreme lzboratory

_values. Mean changes from baseline to last visit in serum chemistry parameters were compared by the spoasor
across treatment groups with Wilcoxon rank sum analysis (Table 8.5.2.1.2). - Although there were some .~ :
sttistically significant differences, nose were feht to be clinically. important for the group as a whole. One patieat’
(205-2004) with a prior history of elevated creatinine levels bad a creatinine level of 1.9 mg/dL and unnalysls
protein’ ‘value of 3+ at screemng Afier five weeks of 200 mg'd bupmpwn sustained-release, seram creatinine

fevel was 2.1 mg/dL and urine protein was unchanged. The patient was then discoatinued from protocol 205

o becauseofthe mcmsem creatmme Mmmmmmmudmwmmthmmu

(7]
b
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Table 8.5.2.12

S SR

Wilcoxon Rank Sum Analysis of Clinical Chemistry Change Scores
in Protocols 203 and 205

Clinieal Chemistry
and Direction of
Seatistically
Significant Change
famum e

p Values for Treatment vs. Placebo: ¢ = <0.6%; + = <001

Protocol 203

Protocel 205

150 mg/d
5

300 mg/d

100 mg/d

Albumin (3}

200 mg/d

300 mg/d

400 mg/d

Alk. Phosphatase (1)

ALT

AST

-Bicarbonate

Bilirubin

Creatinine (T}

Glucose (4

Potagsium

Sodium (1)

8.5.2.2

Hematology

- Appendix 8.5.2.2 lists the bounds that the sponsor pmnded fm’ consnéemwn of ;bnormai chemsu'y values as
" being-of potential chmcal sxzmﬁcance :

The following table displays the proportions of patients meeting those criteria in placebo-conwolied trials 203

and 205. Patients were counted if they exceeded s laboratory value at the point of discontinuation from the srudy.

The denominator from which the percentages are calculated is the number of patients in that dosing group,
excluding those who had lab values bevond the bounds specified before and afier the studyv.
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Table 8.522.1 _
Proportions of Patieats Having Potentially Clinically Significant Changes in Hematology Variables in
Protocols 203 and 205
Bupropion sustained-relesse . | Placebo
Hematology Variables | _Total Paticnts |  Abnornmal | Total Patients | Abnormal
¥ # % # e % |
Hemogolobin-—-Low 693 0 0% 235 | 1 0.4% E
Hemogolobin—High 693 6 o%| 235 ) 0%
MCV--Low 691 ) 235 1| oau
MCV-High 691, 0 %] 2 0 0% |
WBC--Low 693 2 0.3% 235 1 0.4% E .
WBC-High 692 1 0.1% 235 0 0%
Neutrophils—High 693 2 03% | s 0 %
Lymphocytes—High | 693 0 0% 235 ; 0.4%
Monocytes—High 693 0 0% 235 6 0%1
Eosinophils—High 692 | 0.1% 238 0 0%
| Basophils—High o 693. . 0 o% | 238 0 o)
Prmetestow | o3 o | ow| as | 1 feaw)
|| Prateles-High 693 0 0% 235 o | o%

The number of patients exceeding the bounds of normal bematology values was not large enough to draw anv
significant statistical inferences about different effects of drug versus placebo upon these hematology values.
Mean changes from baseline to last visit in serum chemistry parameters were compared by the sponsor across
treatment groups with Wilcoxon rank sum analysis (Table 8.5.2.1.2).  Although there were some statistically
significant differences, none were feh to be clinically important. No patients were discontinued because of
hemaxoioztcai findings.
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Table 85222
Wilcoxon Rank Sum Analysis of Hematologv Change Scores in Protocols 203 and 205
Hematology and p Values for Treatment vs. Placebo: ¢ = <0.05; + = <0.01
Direction of
Significant Change 150 mg/d | 300 mg/d { 200 mg/d | 300 mp/d
Hemoglobin (1)
MCV
il Platelets
WBC ,
Neutrophils (1) - . ’ +
Lympbocytes (4) * + - ® -
¢ Monocvies (T) ' M +
Eosinophils
Basophils
R
85.2.3 Urinalysis

The sponsor considered dipstick unnslysis blood or pamn uhes of greater than two &s imn; of pomxml
chinical u;mﬁcmce

and 105 Patients were counted if they exceeded 3 lnborstory value ot the poing of discosfisusnon from the stud
The denominstor from which the percentages &re caiculated B the puanber of patients in that dosng group,
excluding those who had lab values beyond the bounds specified before snd after the mudy

Table 8523
Proportions of Patients Having Potentially Clanicafly Significant Changes in Urinalysis Variables » Placebo-
Cosgolled Studies 203 wnd 209
Urinalysis Fiodings Tows! Paticos | Absermal TowiPotumts |  Abovemel
¢ ‘ ¥ % € ] L
Hematuna 691 i2 i M 23% , b 9%y
Proteinuris il ¢ ISR LA B

mmmm:dmnunuwm-haﬁﬁd“tmwmom
mmmmWWM&WWthMW
piscebo-treated patients less thas 20 per cest. Akbough s Fisher Exact Test companng e incidence of
bematuria i drug-trested ve. piacebo-treated groups does oot reach sawisticsl significanct (s 44). e
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O T e
‘ Tabie 853
Differences in Effect of Bupropioe Sustained-Release vs. Placebo oo Visl Sagns
{S=Systolic BP, D=Diastolic BP, P=Pulse, W=Weight} .
(?-lnc:me- Parametrer, I=Decresse in Parameter)
£ -paeos + = p<=001)

Protocol 203 Dossge Protocol 205 Dosage
Week 10mpd | 300mg/d | 100mgd | 200mgd | 300mgd | 400 mgd
1 D+, dwe+ dw+ ] s TP+, dwe Tpe, dws ) TPe, lwe
2 Iws+ ' 1se, W= dwe dws
3 dwe Iw+ Iw+ dwe S lwe
4 Tr+ dw+ D+, 4w+ | 1pe, dwe iwe
5 Iws ws | | fwe S dwe
6 Iws ws | TD* e dwe L ws
7 w- | | | lwe ] twe
g tse, dws+ o tor | tee, dws
8.8.4 Electrocardiograms |

Ezmuudwymwmmmmmﬁyommmmcphm23mwpmmuimm
obizined 6n’ lﬂsﬁjemummgumhmyofpbyudmmmw»mmﬁe
pa:eunatvalueafum S’ummbjmhdﬁxc‘sdmmgdwmmmphseof&wmndl%
-subjects had EKG's st disci #tict frot the protocols. In the opinion of the individual investigators, there

were no clinically important drug-related alterations in electrocardiograms. Nevertheless, one 63-year-old white
female (Patient 5058, protocol 205) wbodroprém of the study due to an anxiety sttack while being treated
with bupropion sustained-release 400 mg/d was noted at a discontinuation EKG 1o bave atrial enlargement and
negative precordial T-waves that were thought 1o be changes consistent with increased anxiery.

’Il

5 Special Studies

Protocol 208 was conducted specifically to assess the cumulative incidence of seinures and other adverse events
occwrring during an eight week period of intake of 100-300 mg/day bupropion sustained-release. This study was
mmnmwwmwmiwmnmwmmsmm of
thesg.-tsd:dmmswmmmwaummnvm«m«wmmmm
Theseé?wt:mummh&dmmmmmwmmnch&dﬁummmm“
summaries because they were found to have had a prior bistory of treatment with bupropion. A "100-300 mg
cobort™ was defined as patients who during their paricipation in the weatment phase received at least one daily
dose of 100 mg and a minimum of 30% of the total cumulative dose required for a 100 mg/day regimen. This
cohort was made up of 2958 parients, more than two-thirds of whom were as the 500 mg’'day dosing level. The
aumber of patients at esch dosing icvelunchvmekofthepmocohslmedmhbkt,ss below. The
treatment setting and population was inteaded to represent a general treatment population. To be included in the
study patients were required to be at least age 18, have a diagnosis of depression, and be considered appropriate
fwmem“mmopmmmm Exclusion criteria were as follows:
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“sabjects had- EXG's o'

m‘
Table §5.3
Differences in Effect of Bupropics Sustasined-Release vs. Placebo oo Vital Sqm
{S=Systolic BP, D=Diastolic BP, P=Pulse, W=Weight} .
(Tlncrease in Parameter, {=Decrease in Parameter)
("99005 +-p<-oon

Protwcol 203 Dcsage 5 Frotocol 205 Dossge
150mg/d | 300mgd | 100mgd | 200mpd | 300 mg/d

1
2 iw+ - s dws | dwe | dwe
3 dwe+ dw+ dw+ dwe dwe
4 > dws | D+ dws | tpedwe | Iws
s iws dws | ' dwe e
6 Iw+ dwe o 1D* TP, dwe dwes
1 dwe 1 lwe
S R . tor ] tee, dwe

8.8.4 Elettrocardnognms

Elmecardsopmwmm syﬁemancaliyobumcdmtbcphmz-:i trials presented. Ele:nowdwm were
obtained on lﬂmnmgnﬁmehmayofpbysm!mmmmmg&dwmﬁc
p«emuluhnofcﬂtﬁ SmnmbymthKG'sdwmgmemmmwmof@Mndlﬁ N
continiistion Gom the piotocols. In the opinion of the individual investigators, there

were no clinically imporant drug-related alterations in electrocasdiograms. Nevertbeless, ooe 63-year-old white
femaie (Patient 5058, protocol mS)mmdmofmemﬂymetommaymkwmebemgmaed
mu:bupmpwnm&@mMnﬂdeua&mwamEKGwmmmmmm
manveprctordulT-anmMglnmbechmgescmcmmthmcmse&mxmv

'IO

.5 Specisl Studies

Protocol 208 was coudﬁcted sj:etxﬁcaltv to assess the cumulinve incidence of seizures and other adverse events
eccwring during a0 el;ht week period of intake of mo-,oo mg/day bupropion sustained-release. This study was
an open trial of bupropica Wﬂk&mm lwcemrsmou\ndethumlled:lﬁm Of

» thesc.“d:dnamemnndymdmmdnmhmnmmwmm medication.

These 67 patients were excluded from all further sumsmaries. Six patients were excluded from seizure incidence
summaries because they were found 1o have had s prior history of treatment with bupropion. A *100-300 mg
cohor™ was defined as patients who during their participation in the treatment pbase received at least one daily
dose of 100 mg and 3 minimum of 90% of the total cumulative dose required for & 100 mg/day regimen. This
cohort was madew of 2958 panems.norethmtwo-mn'ds of whom were at the 300 mg‘day dosing level. The
number of patients at each dosing leve! at each week of the protocol is listed in Table 8.5.5. below. The
treatment setting and population was intended to represent a general treatment population. To be included in the
study patients were required to be at least age 18, have a diagnosis of depression, and be considered appropriate
for weatment with bupropm sustained-release. Exclusion criteris were as follows:

Bupeopion Sustained-Release Clinical Review 38




= Prior treatment with any form of bupropios;

» History or current diagnosis of bulimia or anorexia pervosa,;
* Known predisposition to seizure (e.g., history of seirure, significant bead rauma. family bistory of
idiopathic seizure disorder, concurrent treatment with medication that lowered seizure threshold, or clinical
bistory of alcobol or substance abuse within the last vear);
« Receipt of any neuroleptic or antidepressant within one week of the treamment phase (two weeks for
MAOI's, clomipramine, maprotiline, or protriptyline, and four weeks for fluoxetine),

« Unstable medical disorder or a disorder that would interfere with the pharmscokinenies of bupropion, or
ipterfere with the accurste assessment of depression;
- Pregnancy, lactation, or unwillingsess to employ contraceptive methods sccepiabie 1o the nvenigator
during the study (females only):
« Active suicidality.

E Table 8.5.5
Number of Patients in Cobort by Treament Day of Protocoi 208

E Treamment Day 100 mg day 200 mp/day 300 mg/day
! N | ' 2080
7 4 745 2080
14 ' 4 638 | 1979
28 41 . 584 1347

g 28 ’ ® 562 1775
35 . 1 _ 17 , 1684
R N | R - B
— — g \ p
56 : 34 &7 1546

 —— e —

During the eight-week treatment phase of the study, bupropion sustained-release in doses up to 300 mg/day was

associated with an observed seizure rate of 0.06% (2/3094) with o upper one-sided 95% coufidence limit of

0.14%. Including patients who remained in the continuation phase of the sudy bevood the eight-week standard

treatment period, bupropion sustained-release in doses up 10 300 mg/day was associsted with &n observed seizure

rate of 0.10% (5/5094) with an upper one-sided 95% confidence Limit of 0. 19%. A survival axslysis of the 2958

patients ip the 100-300 mg cobort population vielded 2 cumulative seizure rate of 0.08% with 20 upper one-sided
95% cenfidence limit of 0. Il% for the treatment phase.

Fiftv-one of the 2958 patients in the 100-300 mg cobor experienced an adverse event that the sponsor termed
“serious.” of which seven were considered to be possibly anributable or reasogably arributable to bupropion
sustained-release: three patients had generalired convulsive seizures, two patients experienced panic atacks, one
patient experienced hypersomnolence, and one patient experienced facial edems cousistent with an allergic
reaction. All three of the patients who had seinues possibly or reasonably stuibutable to bupropion sustained-
release were males between the ages of 43 and 49 years old: patient 011-004 bad a history of aicobol dependence
2nd had been drinking alcobol prior to a seizure on the Sith dav of veatment; patient 073-024 had & past history
of aleohol sbuse and experienced a seizure os the third dav of trestment &t 100 mg/day; end petiest 054-004 was

Bupropion Sustained-Release Clinical Review 3¢




oted to bave a small arachnoid cyst oa MRI a0d a history of six alcobolic drinks per day afier be experienceda
seizure on the 66th day of treamment. In addition, three patients experienced seizures as sequelae following
overdoses with bupropion sustained-release: patient 936-004 had ingested ber last bupropicn sustained-release
prior to a period of three days of intermittent cocaine sbuse that culminated in a8 averdose with over 500 mg
chiordiazepoxide and phencyclidine; after “hoarding tablets” for some time, patient 081-011 took an overdose of
a "handful® of 150 mg tablets of bupropion sustained-release; and patient 090-022 ingested 600 mg of bupropion

_ sustained-release over a 24-bour period to “catch up" on previously missed doses. Two patients experienced
seizures that were considered unrelated to bupropion sustained-reiease intake: patient 008-004 experienced 2
seizure oo the first day of the study before taking her first dose of medication snd patient G22-032 experienceda
seirure 39 days after discontinuing the study after one dose of bupropion sustsined-reiease. No other seizures
were reported.

Six patients died during the protocol: three patients commined suicide, two patients died of cardiac disease, and
cne patient was murdered. None of the deaths were considered to be atributable to bupropicn sustained-rejease.
A total of 2572 patients {83% of 3100} were assessed as having either no side effects or side effects which did

not significantly interfere with their funciioning.

_ 856 Withdrawal Phenomena/Abuse Potentisl

The sponsor reports no instances of bupropion sustained-release abuse or dependence. Withdrawal phenomena
were not formally assessed after patients discontinued bupropion sustzined-relesse. In the development of
bupropion iamediate-release, the sponsor noted that 8 dose of 400 mg produced a modest elevation over placebo
responses on the morphine benzedrine group subscaie of the Addiction Research Center Index, and a score
intermediale between amphetamine and placebo oa the l.ihng Scale of the Addiction Research Center Index.

8587 Humas Reproduction Data

Human reproduction data i is lacking from both the clipical use of bupropion | medme—zelmemd bupmpwn

smumed're!ease The sponsot does not repon m) prtpanc:es dtmng bupmptau msumed—reluse clinical lmls

8.5.8 Overdose Experience

There is sery limited experience with overdoses of bupropion sustained-release. There were no overdoses of
active medication in the controlled clinical tials. There were three overdoses with bupropion sustsined-release in
protocol 208. Patient 004-019, a 37-year-old male, ingested three grams of medmnou and two beers. He
vomited quickly afierwards and reported lightheadedness and blurred vision. He was relemd:fm evahuarion.
Patient 081-011, a 34-year-old female, ingested & “handful” of bupropion . snsmud»relase 150 mg tablets. She.
vomited quickly afterwards, and then appeared lethargic and confused. In the mngeucym she experieaced 8
generalized convulsive seizure. After gasmic lavage and treamment with charcoal and magnesium suifate, the
patient was released. Patient 090-022, a 35-year-old male, took an extra 300 nzc\-udaecmofu bours in
order to “catch up” on missed doses. He experienced a generalized conw!st\r semne spproximately six bours
afier the last dose of medication.

The manufacturer reports that bupropion tmmediate-release overdoses of up fo §7.5 grams have been reported.
Seizure was reported in approximately one-third of all cases. Other serious reactions reponed with overdoses of
the compound included hatlucinations, loss of conscicusness, and tachycardia Fever, muscle rigidicy,

thabdor:  vsis, hypotension, stupor, coma. snd respiratory failure have bem reported when the drug was part of
amult  drug overdose.
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A three-year multi-center retrospective analysis of overdoses of bupropion immediate-release reported to six
regional poison control centers (Spiller e1 al, Am J Emerg Med (1994) 12:43-45) reported that sinus tachycardia
peeurred in 25 of 58 patients (43%) but no other arvbythimias or conduction defects were found. Seirures
occurred in 12 patients (21%). The mean ingestion of patients experiencing seizures was 3078 mg, whereas the
mean ingestion of patienis oot experiencing seizures was 2148 mg. Time o onset of seizures ranged from one
cight hours (mean=4 hours). Multiple seizures occurred in two of these patients. In five cases where elecuolytes
were reported, three patients were documenied (o bave hypokalemia. The significance and prevalence of this
hypokalemia is unknown. Benzodiazepines were effective in stopping the convulsions in sevea of eight cases
when they were used. In the eighth case, follow-up use of diphenylbydantoin successfully terminased the seinuve.
Lethargy and tremors were also seen frequently following overdose. Other CNS effects seen in overdose were
confusion, lightheadedness, hallucinations, and paresthesias. Coma was observed in two of pine patients who
ingested both bupropion and a benzodiazepine. The only patient in the series who experiesced hypotension
required a two-hour depamine infusion and intubation. All of this group of patients recovered without physical
sequelae.

In the only case of bupropion immediate-release overdose detailed in the emergency medicine literature, an 18-
year-old female took nine grams of bupropion without concomitant medications or substances. This produced
combativeness, and sisus tachycardia without conduction abnormality, followed by & 45 second tonic-clonic
seizure that abated with administration of 10 mg of intravenous diszepam. She was further treated with oral
intubation, gastric lavage, activated charcoal, and sorbitol. The patient was extubated in 24 bours and her
tachycardia resolved after 48 hours. There was po further seizure activity. Two fatal overdose-cases (& 37-year-
old male and a 60-year-old female) in which bupropion immediate-release was the major toxicology finding were
reported to have followed overdoses of less than ten grams bupropion. In both cases blood levels of 4.0

mg 'L——more than forty times the expected plasma concentrations in patients—were found.

8.6 Summary of Imporiant Adverse Eveats Considered Nrug Related

8.6.1 Seizures

. .Alibough 1he spmautponedao seizuzes-as baving occurved dusing the testing of bupropion susisined-releasein -

protocols 203 and 205, seizures did arise in open trial 208. As noted in section 8.5.3, in protocol 208 bupropion
sustained-release was associated with an observed seizure rate of 0.10% with an upper 95% coafidence limit of
0:19%. The incidence of seizure with bupropion sustained-release doses of up to 300 mg/day. whea administered
1o subjects without known risk-factors that might increase seizure incidence, appears to be similar to that of other
cémmemia!iy»anihble antidepressants.

By cootrast, the immediste-release formulation of bupropics bas been well described as being sssocisted with
seizures. mmmm:-nkmcmmdmm«mmedmthmnmthHmcmwf
patients wrested a2 doses up to 450 mg/day. This incidence may be two o four times greater than that of other
marketed astidepressants. The estimated seizure risk increases simost tenfold st doses berwees 43¢ and 600
mg/day. The risk of seizure from immedinte-relense bupropicn sppears to be strongly associsted with dose and
the presence of predisposing factors, including history of bead traums or seizure, central nervous sysiem hamor.
history of bulimis or anorexis nervoss, or concomitant intake of medications known to lower the seizure
threshold. Sudden and large increases in doses were thought 1o coneribute to incressed risk of seizwre.

" 8.6.2 Allergic Pheacwmens

Eighteen pstients (2.6% of 655 total bupropion sustained-reicase-trested patients) m protocols 205 and 203
discoptinuved bupropies susained-release due o rash, prusitus, or wticaria. In protocol 208 s eight-week
treagnent phase. um(:n.asnwwmmmm)wwwm
allergic phenomena. Only rwo out of 245 (0.9%) patients i the plscebo-teated groups of protocols 203 and 208
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discontinued participation because of an allergic reaction. The divergence between incidence of allergic
pbenomena in drug- vs. placebo-treated controls, and the previous description of allergic phenomena in
bupropion immediate-reiease-treated patients makes it Jikely that these adverse events are directly related to
bupropion sustained-release.

8.6.3 Anzious States

Six patients (0.9% of 693 total bupropion sustzined-release-treated patients) in protocols 203 and 205
discontioued bupropion sustained-release due to anxious phenomenona, inciuding agitation, pervousness, anxiety.
and panic aftacks. In protocol 208, 43 patients (1.4% of 3100 bupropion sustained-release-treated patients)
discontinued due to these anxious phenomena. Noge of the 245 patients in the placebo-treated groups of
protocols 203 and 205 discontinued participation because of an anxious state. Panic atacks were also clearly

-associated as an adverse event with higher doses of bupropion sustained-release. Noae of the pasients treated with

placebo or doses of bupropion sustaincd-release less than 200 mg/day experienced & panic atack in protocols 205
znd 205. Io contrast, the relative proporntions of 200 mg/day, 300 mp/day, and 400 mg/day bupropion sustained-
release-treated patients experiencing panic snacks were 0.9% (1 of 115}, 1.3% (3 of 229), and 1.8% {2 of 114},
respectively. Panic attacks in patients takisg bupropion sustsined-release in protocols 203 and 205 all occurved
between the 5th and 18th days of treatment zud were likelv associated with increasing drug levels. (Two patieats
(1] progocolb 208 experienced panic attacks: one patient was op 100 mg/day bupropion sustained-release and
experienced the attack on the 4th day of treatment, the other was on 200 mg’day bupropion sustained-release and
experieniced the attack on the 22nd day of teatment). The divergence between incidence of anxious phenomena
in drug- vs. placebo-treated controls, and the previous description of similar pbenomena in bupropion immediate-
selease-trested patients makes it likely that these adverse events are directly related 1o bupropion sustained-
release.

8.6.4 | Theoretics! Risk of Treatment-Emergent Maria

Although mania was not reported as & weament-emergent adverse effect of bupropion sustained-release in any of
the three protocols considered in this rexiew, -antidepressants are considered to pose theoretical risks of inducing

. mania. in the data conceming bupropion immediate-release that supported NDA 18,644, “manic reaction” was.-

noted a8 an adverse event affecting 0.23% (3 of 1315) patieots in the safety database for that formulation.
Placebo-trested patients were nofed as experiencing a similasly low rate (0 of 140 patients) of weatment-emergent

manis in that NDA_ A recent report o the use of bupropion immediate-releasein 1} patients with bipolar
disorder (Fogelson. Bystrisisky, and Pasnau. J Clin Poychiamy (1992) 53:443-446) noted that 6 of the patients
expenenced manic or hypomanic episodes that necessitated discontinustion of the medication.

&7 Sum inry of lupprunl Adverse Eveats Considered Not Drug Relsted

During clinical tnals wiolving significant sumbers of patients. serious untoward events may occus incidentally.
No desths occurred in the course of the controlled clinical trials for bupropicn sustained-release; six deaths that
were probably not drug-related in protocol 208 were described ic section 8.2. Three serious events that were
probably not drug-related occurred in protocols 203 and 205 to subjects taking bupropion sustaiped-release:
urinary oract infection with prostatitis, cholelithiasis. and m)yocardial infarction. The cooclusion of lack of
causalies between the myvocardial infarctios and bupropion sustained-refease restment (patient 2645} is
predicated upon the sponsor’s stalement that post-infarction catheterization documenied the existence of pre-

" exisring coronary anery disease. Is protocol 208 noo-drug-related important events included aine patients with

suicide anempts or orerdoses, eight patients with cardiac disease or eveats, six patients with coincidental
surgeries, four patients with infections, and three patients with cerebrovascular disease or events. Two patients
(008-004 and 022-032) who experienced seizures pot considered drug-related are referred to above in section
£.5.5 All meatmeni-emergent serious events from protocols 203, 205, and 208 that are considered to be unlikely

to be related to bupropion sustained-release are listed in Appendix 8.7.
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88 Semmary of Drog intersctions
8.8.1 Drug-Demographic Interactions

Effects of gender, age, and race on the incidence of the common, drug-relate. adverse events (see section 8.5.1)
of agitation, dry mouth, pharyngitis, rash, sisusitis, sweating, tinpitus, and tremor were explored in the following
manner, Combining data from the two placebo-controlled trisls (203 and 205), relative risks for males and
females were calculated for each of the adverse events considered: -

RR_=Bupropion sustained-release rate in males + Placebo rate in males
RR =Bupropion sustained-release rate in females + Placebo rate in females

The ratio of these relative risks was thep calculated: RR, + RR,. To determine confidence intervals for the
relative risk ratios, odds ratios for males and females were determined along with a2 common odds ratio (Mantel-
Haenszel method). Homogeneity of the odds ratios so obtained was then assessed with the Bresiow-Day test.
Similar methods were applied for age (< 60 vears old vs. 2 60 years old) and for race (white vs. non-white).

With these methods, dry mouth (p=0.04) and tinnitus (p=0.025) were both identified as more frequently apparent
drug-related adverse events in. females thar: in males. Because these demographic findings arose out of multiple
comparisons, however, their value should be interpreted cautiously. No other adverse events were significantly
linked to other demographic factors.

8.8.2 Drug-Disease Interactions

The spoasor has not studied interactions of bupropion sustained-release with other diseases beyond depression in
humans. A detailed studv of bupropion immediate-relezse in patients with hean disease has been published,
however (Roose e al, Am J Psychiatry (1991) 148:512.516). In patients with depression and preexisting left
ventricular dysfunction, ventricular armythumias, and’or conduction disease whe were taking a mean of 442 fog/day
bupropion immediate-release, over three weeks the medicine caused a slight rise in supine blood pressure, but did
not exacerbate ventricular arrythunias or affect pulse rate. It caused 2 low rate of orthostatic hypotension and was

TR

" discontinged in 14% of the patients because of adverse effects; incliuding exacerbation of baseline hyperiension. ™
§.8.3 Drug-Drug Intersctions
The sponsor has not studied interactions of bupropion sustained-release with other drugs in humans. One report

in the medical literature notes that bupropioe immediate-release causes an increased risk of increased agitation,
confusion. hallucinations. and nauses and vomiting when sdministered with levodopa.

LT
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BODY SYSTEM / ADVERSE

Bupropion sustained-release Dosing Group

EXPERIENCE
150 mgd 300 mg/d Placebo
{N=14T) (N=14T) (N=150)
Cardiovascular ' _
Palpitations 34% 34% 1.3%
Migraine 0.7% 0.7% 0%
Hot Flashes 1.4% 0.1% 0%
Hypenensicn 02 0% L20% .
Tachycardia 1.4% 0% 0%
Infections
Upper Respiratory Infection 2.7% | 75% 47%
'Flu Syndrome 8.8% 1.4% 40%
Special Senses '
Tinnitus 48% 68% 20%
Taste Perversion 0% 21% 0.7%
 Blusred Vision 27% 34% 0.7%
Musculoskeletal
Arthralgia 2% | 0% 0%
Myalgia 0.7% 17% 2.0%
Leg Cramps 2.0% 0% 1.3%
Twitch 1.4% 1.4% 0%
Urinary System Disorders
! Urinary Traci Infection 2.0% 1.4% 0%
g Urigary Frequency 2.0% 1.4% 13%
g Reproductive Disorders. Liaie , : ,
{percentage based on # male patents (BUP SR 150=57, BUP SR 300=49, PLACEBO=31)
Impotence 1.8% (157 %
Reproductive Disorders, Female
(percentage based on # female patients (BUP SR 150=90, BUP SR 300=98, PLACEBO=99)
§ Dysmenorrhea L1% 1.0% v 2.0%

Kone of the adverse events listed above occurred a1 & rate greater than five per cent in at least owe bupropion
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Nooe of the adverse events listed above occurred a1 a rate greater than five per cent in at least ove bupropion
sustained-release dose group, and were seen at least twice as frequently in one or more bupropion sustained-
refease groups as among placebo patients.

ADSS3 Weight

No patient geated with bupropion sustained-release in study 212 had to discontinue the drug because of changes
in weight. Among the 359 patients for whom discontinuation weight data was svailable, the mean weight change
ai discontinuation for the placebo, bupropion sustained-release 150 mg, and bupropion sustained-release 300 mg
groups was a decrease of 0.3, 1.0, and 1.7 pounds, respectively. The difference between the effect on the 300 mg
group and the placebo groups was significant at p < 0.01. The difference between the 150 mg group and the
placebo group was not significant

AD8.6 ) Summary of lmportant Adverse Events Considered Drug Related

Although the incidence of drug-related important adverse events was small, these sections are identified to
complement the data summarived aiready in the main text of this review..

ADE6.1 Seirures

The sponsor reported no seizures as having occurred during the testing of bupropion sustained-release in protocol
212, ,

AD8s6.2 Allergic Phenomena

Three patients (1.0% of 302 total buptopion sustained-release-treated patients) in protoco! 212 discontinued
bupropion sustained-release due to rash, pruritus, or urticasia. Zero out of 154 padeats in the placebo-treated
group of prolocol 212 discontinued panticipation because of an allergic reaction.

AD8.6.3 ' Anxiocus States

Three patients (1.0% of 302 total bupropion sustained-release-treated patients) in protocol 212 discontinued
bupropion sustained-relezase due to anxious phenomenona, including agitation, pervousness, anxiety, and panic
anacks. One (0.6%) of the 154 patients in the placebo-treated group of protocol 212 discontinued participation
because of an anzious state. In proto_col 212, panic anacks not seen in the medication-treated patients.

AD8.6.4 Theoretical Risk of Treatment-Emergent Mania

Mania was not r_eponcd as @ Uratnent-emergent adverse effect @f bupropion sustained-release in protocol 212.
ADS.7 Summary of Important Adverse Events Considered Not Drug Related_

No deaths occurred in the course of protocol 212. Three serious events that were probably not drug-related
occurred to subjects taking bupropion sustained-release in psotocol 212: diagnosis of cervical carcinoma. excision
of a pre-existing papillary basal cell carcinoma, and spontaneous abortion in one subject eight days afier

discontinuation from the study. All treatment-emergent serious evests from protocol 212 that are eoasidersd 1o be
unlikelv 1o be related to bupropion sustained-release are listed in Appeadix ADS.7.
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Phase 3 Study: Scizsire Incidence Stmly

Deslpn Centers | Lengih Dosing Setiing mna fixls iavels Bupropions
= , : TS : : ol e e
Fixed Dose 109 - 8 weeks Fixed - Inpatient and ] Depreétsion i 150 mg am
and QOuipatient. 150 mg pm

ongoing e : %

*Number of patients studicd, with the exclusion of 67 patients excluded from sl mmiyscs except prémnm :

scontinuntion because ihey never received or it
is unknown If they reccived study medication.
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- Phase 3 Study: !

seizure Incidence Study

*Number of paticnis studicm with the ‘c;t'cllusion of 67 patients excluded from ali nnhiys’cs excepl prematy

is unknown if they received study medication.
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, o s " : 5 S : ez
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and . ‘Outpatient
’ o . ongoing P DU
S s e P e R S

f.evels

fluproplon
(po)
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130 mg om

scontinuntion because they never received or it
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