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7.2.5.2 Study Plan: ) W ey
= s
Objectives: To determine the safety and efficacy of nefagodone,
i amjne, and placebo in the treatment of moderately to severely

pressed outpatients whc met DSM-III-R criteria for Major Depression or
Bipolar Disorder, Depressed.

Population to be Studied: Qutpatients of either sex, aged 18 or older,
with a DSM-III-R diagnosig of moderate or s~vere Major Depression, Single
or Recurrent episode, or Bipolar Disorder, pressed. -

Study Design: Single-center, randomized, double-blind, parallel-group
six-week comparison of the safety and efficacy of nefazodone, imipramine,
and placebo. Ratings scales included: 28-Item Hamilton Rating Scale for
Depressicon (HAM-D-28), Clinical Gleobal Impressions (CGI} Scale, Patient‘s
Global Rasessments (PGA) Scale, Hamilton Rating Scale for Anxiety (HAM~A),
and Symptom Checklist-87 (SCL-87). -

Plan for Analysis: A one-way analysis of variance {(ANOVA} model was used
to test for baseline comparability as well as differences between
treatments for the change from Baseline in HAM-D and CGI Severity scores.
Categorical data such as CGl and PGA Improvement scores were analyzed
using Fisher's Exact Permutation Test. The planned sample size of 180
patients had a power of 280% to detect an average difference of five
points in the HAM-D-17 Tetal Score between placebe and each of the other
treatment groups (nefazodone, imipramine}. .

7.2.%5.3 Study Conduct/Outcome (see aprendix for related tables)

Patient Dispositiom: 180 cutpatients at one study center received study'
medication. 169 outpatients were evaluable for efficacy.

—— Demographics: ©f the 180 outvatients, 107 (59%) were women and 73 (41%)
men. They ranged in age from- {95%} met DSHM-III diagnostic
criteria for Major Depression (Single or Recurrent) and two {1%) met DSM-
IT1-R criteria for Bipolar Disorder, Depressed; in addition, 36 patients
(208} met DSM-III-R diagnostic criteria for Major Denressxon,,Nelanchalxc
Subtype; and 85 (47%) experienced a previous depressive episode.

Doging Imformatiom: One oral capsule given QD or two to $ix capsules
equally divided BID. Recommended dosage ranges: nefazodone S0 to 300
mg/fday; imipramine 50 to 300 mg/day; or placebo, two to aix capsules/day.
For outpatients who had an efficacy evaluation at Week &, the mean of the
Modal Daily Dose at Week 6 was 263.0 mg/day for nefazodone, 206.0 mg/day
for imipramine, and 5.5 capsules/day for placebo.

Concomitant Medications: The protocel permitted the use of chloral
hydrate for sleep and this was the most frequently used concomitant
psychotropic medication. Three outpatients, two in the imipramine group
and one in the placebo group, took prohibited concomitant psychotropic
medication (diazepam, hydroxyzihe HCL, ‘and triazoclam}, but . these
outpatients wers not excluded from the analyses. :

Efficacy Results: Outpatients were considered evaluable for efficacy
{i.e., included in the Intent~to-Treat Sample) if they were randomized to
treatment, received a dcae of study medication, and had an efficacy
evaluation during treatment. One hundred sixty-nine outpatients were
evaluable for efficacy; 3} received placebo, 55 received imipramine and 57
received nefazodone.

The Hefazodone response is not significant for the HAM-D 17 Total aﬁ'ﬁeek




% 6 LOCF while the imipramine response is. The LOCF results for the CGI and
HAM-D depressed mood item suggest some improvement for Nefazodone.

7.2.9.4 Conclusions:

Thig study failed to show that Nefazodone is more effective than placebo
for the treatment of depression. The imipramine response was significant
for both LOCF and OC. The study had an absence of dropouts for adverse
events and a large number of dropouts due te lack of efficacy suggesting:
y_ that the dose in the study was too low.

7.2.6  Study 030A2-007 (conducted 12/85 to 4/83%)
A Multicenter, Jouble-Blind Comparison of Four Fixed Doses of Nefazodone
and Placebo in Patients with Moderate tc Severe Depression (Protocol
030R2-0007) .
7.2.6.1% Investigators\botations*‘Jan Fawcett, ¥.D., Rush Presbyteriap-St.
Luke‘s HMedical Center, Chitcago, Illinocis, AliYvon LaPierre, M. D., Rayal
Ottawa Hospita., Ottawa, Ontario, Canada; %is Sidney C. Letfald M.D., 5600
MacCorkle Ave. S$.E.,  Charleston, West ¥irginia, USA'th, Leon KcGahee,
M.D. and Binni Bennett, M.S5.W., Marshall University School o HMedicine,
Huntington, West Virginia, USA,fzg;hn C. Pecknold, K.D. and. f&eelakanta
P.V. MNair, M.D., St. Mary’s Hospital, Montreal, Quebec, Canada, ‘and
Douglas Hospital Research Center, Verdun, Quebec, Canada:l Gary Tollefson, -
© oM, BheDiy o 8te Paul-Ramsey Medical Center, St. Pauly. Hxnnes@ta,-USA-~wﬁn~»»

7.,2.6.2 Study Plan:

Objectives: To determine the safety and efficacy of'véfious'&déésvof‘
nefazodone as compared to placebo in the treatment of depressed4patients;_

e . . PGP latxon to be Studied: . Péti its of either sex, aged 18-70. {18-65 ar o
“%mmé : ‘the' two. Canadian study. with A dxagnoaxa af" xa)or Dep:ees;vef;a :
= ' pisorder (Research Diagnostic Criteria - that had been modified: to‘require»
that dysphoric features be present for at least four weeks}. :

study Design. Hulﬁxcenter,»randomxzed double-blind, paralliel group &~
week comparison of four fixed doses of nefazodone and placebo. ~ Ratings
scales included: 25-Item Hamilton Ratzng Scale for Depression (HAM—D~25),
Clinical Glcbal Impressxons (CGI)  Scale, Patient‘s Glcbal Assessments
{PGA} Scale, Hamilton Rating Scaleé for Anxiety (HAM-A), and. Symptom
Checkizst—90 (SCL-QQ).‘ . A SRR A

.Plan for Analysxl:, ‘A two-way analysxs of variance (ANOVA; model thh'
‘study center, treatment, and study Jenter by treatment interaction effects
was used to test for baseline comparabxlxty as well as differences between
.,tteatments for ‘the charige from’ ‘Baseline in HAM-D and CGI: Severxty scores. .
Categorical data such' as. CGI and "'PCA  Improvement ' Scores were: ‘analyzed - .
“within the framework of the’ generalized Cochran~Mantel ~Haengszel  {CMH).
procedure, using atudy-center ‘as the etratification variable. ‘Both the
- Ewo=way ANOVA - and . CMH. models. were :used to test the differences: between . -
treatments averaged across the atudy centers. The planned sample size of
250 patients had a power of 2 80% to detect an average difference of 4.9
points in the HAM-D~17 Total Score between a therapeutic dose level of
nefazodone and placebo or a significant linear trend across placebo and
the four nefazodone dose levels.

7.2.6.3 Study Conduct/Outcoms (see appendix for related tables)

Patient bisposition: 234vpatlents at five study centers received study
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Bppendix CN104-002

TRBLE A

, ’ Protocol: CN104-002
Demographic Characteristics for Total Patlent Sample
: Age (years) ; ; Sex;in(t)) Race [ni¥};
Treatment ; : _ .
Groups n Mean Range | ¥ale Famale White Non-White
Nefazodone 60 38,2 ; 26 (43)° | 38 (57 50 (83) 10 {17)
Imipramine 60 37.6 | 26 (43 | 34 (57 52 (87) 8 (13)
Placebo 60 38.6 : 21 (357 | 39 (8% 58 (97) 2 0 3
TABLE B
Protocol: CN104-002
Patient Completion Rates
; Intent-to Y ;Completara in(!')‘]
Treatment Number -Treat
Groups Randomized Agf;yle Wk 1 Wk 2 Wk 3 Wk 4 WK 5 Wk &
f ) :
Nefazodons 60 /5 57 53 (91) 52 {91) 49 (86, 49 (86) 47 (82) | 46 (81}
{ i H
Imipramine 60 L sg) 53 {96} 49 (89 ‘45 (82 42 (76) 40 (73) | 42 (76)
Placebo 60 \ 5/ 55 (96) | 52 (91) | 148 (84) a4 (717) | 40 (70) | 38 (67)
N , .
TABLE C
Protocol: CN104-002
Dosing Information
Mean Modal Dose gmg!g&yg for Completers in ACtive Drug Groups
Treatment B ;
Groups W 1 Wk 2 Wk 3 Wik 4 WK 5 Wk &
i i ;
Nefazodone 183.0 214.4 ' 223.5 263.3 264.9 263.¢
Imipramine - 164.2 170.4 f 182.2 189.3 211.3 206.0




Mean Change ftrom Has

Proté

TABLE D
col:

CNiIO4~202
eline in HAM~D-17 Total xcope

LAST QHSERVATION CAR

(RIED FORWARD: ARALYSIS - ANOVA

i
¢
i
1

Treatment Wook

Y N
Treatment Baseline Wi 1 Wk d Wk 3 Wk 4 WK & Wk &
Groups ‘n . % n X n X n X n % n X n .S
Nefazodone 57 | 23,3 | 56 | ~3.0 0 s6 | -n.gif wy 1 -7y iny gl o0 b -10.1 | 57 | -10.C
Imipramine 55 23.5 55 ~3,4 55 -8,3 5% -9, 3 5% § -14d 5% ~13.5 55 -13.8
Placebo 57 | 233 | 57 | 2.5 L sy | ovi ] 57 | w6y |57 - 51 | - 7.3 57| - 8.2
, 2-01ded p-values for pairwise comparisong
Nefazodone vs Placebo 0.67 0.47 % 0,63 3.53 G.10 .05 0.08
Imipramine ve Placebo 0.38° 0,20 % 0.00 6.0z 0.00 0.00 0.00
l OBSERVED CASES ANALYSIS i~ ANOVA
% P ?featment wWeek
Treatment _Baseline W 1 sz Wk_3 Wk 4 WK S Wk 6
Groups » n X n X g n X n X n X N X n X
Nefazocdone 57 23.3 53 ~2.9 t 52 -5,19 49 -7.2 149 |- y.1 | 46 | ~10.4 | 46 | ~11.8
Inipramine 8% 23.% 53 ~-3.% ¥ -8, 2 44 -4 . 47 1 ~-12.9 1 40 1 ~18.0 42 { -15.46
_Placebo 57 23.1 55 -2.,3 5z | o-ooy 1w Ta A2 ] L L
2-8ided pwvaiuea;for EALEW, B, COMPariuena
Nefazodone va Placebo 6aé7 0.38 Q.61 C.HS 0,46 0.63 Q.72
Imipranine vs Placebo .38 0.10 .01 0.04% 0,00 0.00 G.01
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TABLE F

Protocol: CN104-002
Mean Change from Baseline in HAM-D Depressed Mood (Item 1} Score

LAST OBSERVATION CARRIED FORWARD ANALYSIS ~ ANOVA

i Treatment Week

1

Treatment Bageline Wk 1 Wk 2 Wk 3 Wk 4 wWE 5 Wk &
Groups n X n X ‘n X n X n X n X n X
Nefazodone 57 3.0 56 -0.3 56 ~0.6 57 -0.8 57 ~0.9 57 -1.2 57 -1.3
Imipramine 55 3.0 | 55 | -0.3 | ss | -0.8 | 55 | -0.9 | 55 {-1.2} 55 | -1.5| 55 | -1.6
Placebo 57 3.0 57 -0.3 557 0.6 57 -0.8 57 ~(3.8 57 ~0.8 57 ~1.0
2-gided p-values fér pairwise qompariscns
Nefazcdone va Placebo 0.16 0.90 L 0.74 ; 1.00 C.47 0.04 0.05
Imipramine vs Placebo 0;16 .87 j 0.15: 0.3% 0.02 Q.00 0.00
QOBSERVED CASE& ANALYSIS ~ 'ANOVA
' Treatment Week
Treatment Baseline Wk 1 Wk 2 Wk 3 Wk 4 WK S Wk _6
croups n | % n X vn X n X n X n % n X
Nefazodone 57 - ¢ 3.0 53 ~0.3 ;52 -0.7 : 49 ~-0. 8 49 -1.0 46 -1.3 46 ~1.5
Inipramine 55 . 3.0 53 -0.3 é49 ~G.8 44 ~-1.% 42 ~-1.% &0 ~1.8 42 -1.9
Placebo 57 3.0 s | -0.3 | 52 | -0.6 | 48 | -0.8 | 43 ! -1.0] 40 | -1.1 | 38 | ~-1.3
‘2~gided p-valuea for pairwise éompariaons
Nefazodone ve Placebo 0.16 0.94 » Q.80 0.92 .89 0.22 0.33
Imipramine vs Placebo 0.16 0,92 0.11 Q.33 0.01 0.00 0.01

SRR s




' TABLE H
Protocol: CHN1Q4~-0072
Mean Change from Baseline in CGI Scale: Doctor’'s Opinion of Severity

LAST QOBSERVATION CAR&IED FORWARD ‘ANALYSIS ~ ANOVA

Treatment Week

Treatment Baseline Wk 1 Wi 2 ' Wk 3 Wk 4 WK 5 Wk 6
Groups i : X n X n A n ‘ X n X n X n X
Nefazodone 57 . | 4.2 56 -0.2 56 | ~0.5 | 57 -0.6 | 57§ -0.8 | 57 | ~1.0 | 57 | =-1.2
Imipramine 55 4.2 55 | ~Q.} 55 ~-¢.& 1 L5 ~0.% 185 1 =17 55 -1.5 55 ~-1.6

Placebo 57 1 4.1 57 ~0.3 1 57 -0,4 1 57 -0.5 | 87§ ~u.6 | 57 -7 57 ~0,8

2-sided p-values for pairwise comparisons

Nefazodone ve Placebo 0.36 0.5] ‘ 0.39 : 0.5% 0.1 Coo.o7 0.04

Imipramine vs Placebo 0.44 0.96 ) 0.66 .03 G, 00 0,00 G.00

PR S -

OBSERVED CASES ANALYSIS - ANOVA

Treatment Week

Treatment Baselline LWk 1 Wk 2 ; Wk 3 Wk 4 WK S Wk &

Groups n X n X " X i n % 5 X n X n X
Nefazodone 57 4.2 53 ~0.2 52 ~0.5 48 ~0.6 | 45 ] ~0.% | 46 | ~1.1 ! 46 | ~1.4
Imipramine © 5§ $.2 53 ~0, } 49 - 6 45 -1.0 {42! -1.8 1 401 ~1.,7 | 42 | ~-1.9

Placebo 57 4.1 55 -0.1 | 52 -G.4 | 48 -0.6 |44 ~c.8 | a0 | 0.9 38 | -1.1

‘ 2-sided p-valuss for pairwine comparianns
Nefazodone ves Placebo .36 0,36 0,34 1, ¢.80 C.55 .44 0.20

imipramine ve Placebo 0.44 Q.80 | 0.07 v Q.03 0.00 . 0.00 Q.00




3
| TABLE I
Protogols CN1Q4-002
Mean Score in CGI Scale: Doctor’s QOpinion of Improvement
LAST OBSERVATION CARRIED FORWARD ANALYSIS - ANOVA
Treatment Wk 1 wk_2 LI Wk 4 WK 5 Wk 6
Groups n Mean n ;ﬁean n Mean n Mean n Mean n Mean
Hefazodone 50 1.6 56 %3.,3 57 3.0 51 2.7 57 i.5 57 2.4
Imipramine .53 3.6 55 (2.8 55 | 2.6 58 2.3 55 2.1 55 2.1
Placebo 55 3.7 57 | ‘3.4 |7 s7 | 3.2 57 3.1 0 57 | 3.0 | 87 2.9
2-gided p-values for pairwise comparisons
Nefazodone ve Placebo 0.29 0.47 0.24 0.06 0.02 0.02
Imipramine ve Placebo 0.23 <0.01 <0.01 <0.01 <0.01 <0,01
OBSERVED CASES ANALYSIS - ANOVA
Treatment Wk ) Wi 2 Wi 3 Wk 4 WK S Wk 6
Groups . n Mean n Mean n Mean n Mean 2 Mean n Mean
Nefazodone 50 3.6 52 3.0 a8 | 2.9 49 2.7 46 2.3 | as 2.1 !
Iripramine 53 3.6 49 2.8 .45 2.5 42 2.1 40 1.9 42 1.8
Piacebo 54 3.7 5 3.3 48 | 3.1 43 3.0 39 2.7 g 2.4
i-arded pevgloeg for g:aiiz‘w:.se SUMPAriSons
Nefazol.one ve Piacebo 9.1 ? <. 5% 0.40 0.15 0.1 0.14
imipramine ve Placebo 0.2 ! 1.0l <0, 01  <0.01 <0.01
b4z
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Study CN104-002 {Conducted 7/88 to 11/20)

Study CN104-002 was a randomized, parallel, 3-armed, dose titration study of 6 weeks
duration with a 46-week extension. A total of 180 patients (60 in each ts’eatment group) were
randomized to one of three treatment groups (nefazodone J( 3 €3 5@ allowed, imipramine
300 mp/day peak dose allowed or placebo) at 3 psychlatnc sites. One sna (Dumn) enrolied 78% of the
patients. For all three sites, the study was conducted under the direction of Dr. Feighner.

Since all 3 sites were administered under the same investigator and the results by site were
consistent across the 3 sites, pooling the patients from all sites for analysis seems justified to this
reviewer. (The same approach was taken for Study 104-005 where small sites were pooled to form
one center under the direction of a single invastigator.}

The treatment groups were corparable with regard to demographics and psychiatric history.
Nearly all the patients {39%]} were diagnosed with major depression; 47 % had recurrent depression.
Only 22% of the patients had used antidepressants previously.

Patient Disposition

From the table below it can be seen that in the two drug groups at least 70% of the patients
completed the siudy while in the placebo group 63% of the patients were completers. No patients
dropped out in the nefazodone group due to adverse experiences while 6 {10%} patients dropped due
to lack of efficacy. Seven of the 11 adverse events for the imipramine group occurred during Week
1. in the placebo group, the primary reasons for withdrawal were lack of efficacy (13%) and patient
withdrawal of consent {10%).

_ Table 16. Study CN104-002
Patients on Study

WEEK - NEFAZODONE PLACEBC IMIPRAMINE
Randomized ~ | 60  e0 60
1 56 (93%) 52 (87%) . 49.(82%)
2- 53 (88%) 50 (83%) 47 (78%)
3 50 (83%) 45 (75%) 45 (75%)
4 49 (82%) 41 (68%) 42 (70%)
5 46 (77%) 38 {63%) 42 (70%)
6 46 {77%) 38 (63%) 42 {70%)

Tabte 17. Study CN104-002
Reasons for Dropouts

Reason for Dropout - | NEFAZODONE " PLACEBO  IMIPRAMINE
Lack of Efficacy | 6 (10%) 8 (13%) 1 (2%}
Adverse Experience 0 {0%) 2 {3%) $1{18%)
Lost-to-Followup B 4 (7%) 4 (7%) 5(8%)
Other o 4 (7%) 8 (13%} 1 (2%) !!
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Besults

For the HAM-D 17 Total Week 6 LOCF, the naefazodone response is not statistically significantly
greater than placebo while the imipramine response is significantly greater than both placebo
{p <.0002) and nefazodone {p =.05]. in spite of the large number of patients that remained on study,
the LOCF and the observed cases resurts for nefazodone are not consistent !or any variable (Figure 6}.
However, the imipramine re 3 : SO 2o
chserved cases with p- values genergllv fess than 001

Table 18. Study CN134-002

Sponsor's Results

NEFAZODONE PLACEBO IMIPRAMINE P-VALUE
Mean Mean Mean NEF vs PLA
HAM-D 17 Total
Baseline 23.3 231 23.5 67
Week & e
LOCF -10.8 -8.2 ~-13.8 .08
oC -i11.8 -11.3 1w 158 .72
HAM-D ltem 1
Baseline 3.0 3.0 3.0 18
Week 6 :
LOCF -1.3 S 1+ B ~1.6 - - 0% - -
GcC -1.% -1.3 . -1.8 .33 .
CGI Severity of lllness
Baseline 4.2 4.1 4.2 35
Week 6
LOCF -1.2 -0.8 -1.6 .03
oC -1.4 -1.1 -1.9 .18
CGl Global
improvement
Week &
LOCF 2.1 2.9 2.1 02
ocC 2.1 2.4 1.8 .18
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Figure 6: Study CN104 - 002
HAM-D 17 Total by Week
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Rsviewer’s Comments on Study CN104-002

The absence of dropouts for adverse events and the large number of dropouts due to lack of
efficacy suggest, as the HAM-D 17 Total data does (Figure 6, that the dose in this study was too low
to pravide convincing evidence of efficacy. (Also, it should be noted that the imipramine group beat
placebo for all comparisens.) These findings for fow dose nefazodone are consistent with the
responses observed in the low dose arm of Studies 030A0A-003, O3ACA-OD4A and DIAQA-0048.

The LOCF results of the CGt and HAM-D Depressed Mood itermn suggest that nefazodone offers
some improvement over placebo however the OC results show no statistically significant differences
between the groups. SRl

This study failed to show that nefazodone is more effective than piacebo for the treatment of
depression presumably due to inadequate dosing.
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YO Efficacy Findings
H Overview of Studies Pertinent to Efficacy
“rare werw eieygn controlled trials in the NDA including eight placebo-

wtgiied teislam and three two-arm, active-control trials ~Fonducte
v Sefacotore’w clinical development. These trials were primarily

. cwtomoa el ut-patients meeting RDC, DSM-III or DSH~IIIR criteria
€ owma s e weny ved eprescdel T The €ight double-blind, placébd-contrélled

d L w wwdow nriucted io the United States and Canada.

$° rysverm, placebo-controlled studies, one was a {ixed-dose

oot ot her seven were flexible-dose designe.  These studies

tre tooe in dupes from S0 mg up to 600 mg, although a number of
S teach the higher dose ranges.

peow et v ook st the same group of efficacy variables; the
L., e HaM-D depreased wood item, the clinical global
muoswmoweaty of Lllness score and the global improvement score.

Gaw g @ wtuyities the sponsor provided data from the intent-to-
; ce et ceguita for both laet observation carried Eorward and
wew snelyaes wepe presented. '

ﬂ%&i&ﬁﬁﬂﬁy*uﬁﬂ' demographic data -throughout all of the:
“rrqda 0t the patients enrolled in these trials were women.
e ot g4t iente ware white and the averagye age was about 39

*fﬁefﬁd to have a score of st least 20 on ‘the HAMD~17 to .
ES ]

s, abees H3 E#E&nrea between treatment groups and do not contrxbute to the
ergiant (30 0f effiosry.

L ik *'kv ¢ of Placobo Contrilled Studies Pertxnent to Efficacy’

P.3. 1 Stwd ’tnxﬁc cos :"~-nctod 2/89 to 6/90)
& Deegkife- Zrewl” of  Nefatodone, Imipramine, and Placebo in the
TrEatment Y! Dﬁpreﬂﬁ&d Gutpntients (Prococof “H104-005) .

7.2.1.1 rnv.seiQotor-i-ia‘tdéliiéﬁ

Two centers under the nuupices of a sanle principal xnvestxgator, Karl
Rickels, M.D., University Hospital, Philadelphia, Pennsylvania, U.S.A,
Center 001 comprised six Psychiatric Practices located in Pennsylvania, -
Delaware, New Jersey, and West: Virginia, center 002 comprised seven Family “

Practico- located in Pennsylvania, Delaware, and New JErsey.

7.2.1.2 Study Plan:

Objectives\Rational: '~ To investigate the safety and efficacy of
nefazodone, imipramine, and placebo in the treatment of patieénts with a
non-peychotic Major Depressive Episcde or Bipolar Bisorder, Depressed, and

13
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to provide data on the effective dose range.

Population t0 be Studied: Outpatients of either sex, 18 years of age or
older, with a diagnosis of Major Depression (Single Episode or Recurrent}
or Bipolar Disorder, Depressed (DSM-III-R}.

Study Design: Multicenter, randomized, double-bling, parallel-group, 8-
week comparison of the safety and efficacy of nefazodone, imipramine, and
placebo. Rating scales included: 28-item Hamilton Rating Scale for
Depression (HAM=-D=28); . Symptom Checklist-87 (SCL-87}); Clinical Global
Impression {CGI} Scale, Patient’'s Clobal Asgessments (PCA} Scaie, and the
Hamilton Rating Scale for Anxiety (HAM-A}. Two distinct practice
settings, a Famlly Practice Group and a Psychiatric Practice Group, were
established a _priori to permit analyses of the relationship of response to
treatment setting.

Analysis Plam: A two-way analysis of variance (ANOVA) mode! with study
center {(Family Practice or Psychiatric Practice}, treatment, and study
center by treatment interaction effects was used to test for baseline
comparability 28 well as differences between treatments for the change
from Baseline in HAM-D and CGI Severity scores. Categorical data such as
CGI and PGA Improvement scores were analyzed within the framework of the
generalized Cochran-Mantel-Haenszel (CMH) procedure. Both the two-way
ANOVA and CMH models tested the differences between treatments averaged
acrosg the study centers. The planned sample size of 240 patients had a
power of z 80% to detect an average difference of 4 points in the HAM-D-17
Total Score between placebo and each of the other treatment groups
{nefazodone, imipramine}.

FeBeled Study Conduct/Outcome (see appendix for related tables)

Patien: ﬁispgqftign: 283 patients at two study centers were randomized to
three treatment groups. 260 patients were evaluable for efficacy.

Demograpbics: ©Of the 283 patients, 179 (63%) were women and 104 (37%}
men. Patient age ranged from 19 to 81 years. 271 (96%) patients met DSM-
I11-R criteria  for moderate to severe Major Depression (Single or
Recurrent Episode) and 12 (4%) met the diagnostic criteria for Bipolar
Disorder, Depressed; 159 (56%} patients experienced a previous depressive
episode.

Dosing Informatiom: Oral capsules administered QD or BID. Recommended
dosage ranges: nefazodone (100-mg capsule) 100 to 600 mg/day; imipramine
(50-mg capsule} 50 to 300 mg/day; placebo, one capsule/day to s8ix
capsules/day.  The mean modal dose at Week 8 was 375.4 mg/day for the
nefazodone group, 164.9 mg/day for the imipramine group, and 4.5
capsules/day for the placebo group. . : .
Concomitant Medications: The protocol permitted the use of chloral
hydrate for sleep and this was the most frequently used concomitant
peychotropic medication. Seventeen patients tock prohibited concomitant
peychotropic medications (alprazolam, diazepam, lorazepam, amitriptyline,
Librax, hydroxyzine HCl, fluoxetine HCl, caffeine, doxepin HCl, and
prochlorperazine}; however, these patients were not excluded from the

analyses.

Efficacy Results: Patients were considered evaluable for efficacy (i.e.,
included in the Intent-to-Treat  Sample) if they were randomized to
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5 treatment, received a dose of study medication, and had an efficacy
evaluation during treatment. Of the 260 patients evaluable for efficacy,
91 received placebo, 83 received imipramine, and 86 received nefazodohne.
Sixteen patients were lost to follow up.

I There are no differences in the week 8 LOCF nefazodone and placebo results

[ for center one. In Center 7 the nefazodone group was significantly
different {(p<.001, “rom p‘afebo on the 4 efficacy measures. Thege
‘differences are first apparent at week 3. The LOCF and OC results are also

i consistent. o ’ SRR

Data is prov:ided for the combined analysis in the appendix.
7.2.1.4 Conclusion: Center one, in this study,. did not differentiate
Nefazodone or Imipramine from placebo, Center two clearly does’

ferentxate Nefazodone from placebo &ﬁ@mxha_ﬁgﬁéxned analysis Lsa;§s

.2 Stud{ G3AOA-0045 18/87 to 5/89) A Double-Blind Trial of Two Daily |
Dos Ranges™—of~Refazodone and Placebo in the Treatment of Depressed
OutEEKxents o

7.2.2. 1 InvastigatorfLocations: Joseph Mendels, M.D., Phxladelph;az
HMedical 1pstitute, Philadelphia, PA (Study 2408}; Frederick Reimherr, :
H.O., Univgfsity’nf Utah, College of Hedxeine, S&lt Lake City, UT-- (Studyiﬁ
2531y . : ' &

B

$.2.2.2 Study‘Plan:

Oobjectives: To determxne the safety and effxcacy of nefazodone txtrated
y oo e in two dose ranqgs {recommended low-dose range. 150300 mg/day “and:
: recommended hxgh«doqg range 300-600 mg/day} as ccmpated -3 placebo i :h
’“' treatment of outpatxgnts with moderate to severe depresaxon.

Population to be studxqg ‘Outpatients of ezther sex, 18 years of age or
older, with a diagnosis of Hajor Depress;ve prsode or Bipolar - D;sorder,
Depressed (DSHM-LIIj. \‘ -

* S . ST,
Study Desigm: Multicenter,“randomized, double-blind, parallel group, 6~
week comparison of the safety and efficacy of two dose ranges  of:
nefazodone and placebo.. Ratxdgkacales inciuded: :17-Item Hamilton Ratin
Scale for Depressicn (HRH—D—17)%{g:nxcal Global Impressions (CGIl} Scal

Inventory for Depresgsive Symptomabplogy - cliniclian- (IDS~C), and Inventoryﬁ',
for Depressive Symptomatology -Self Report (IDS-SR}ng A narrative’ of'the;f.
physician‘s overall assessment w&g collected on - the s
Evaluation Form. . : . Do

Plan for Analysis: A two-way analysxs @t variance (AHOVA) mode .
study center, treatment, and study center by treatment interaction effect
was used to test for baseline comparability 4e well as differences betwee
treatments for the change from Baseline in HAM-D and CGI Severity scores.
Categorical data such as CGI Improvement scores were analyzed within the
framework of the generalized Cochran-Mantel-Haenszel (CMH) procedure,
using study center as the stratification variable. ‘Both the two-way ANOVA
and CHMH models tested the differences between treatments averaged across
the study centers. The planned sample size of 240 patients had a power of
> 80% toc detect an average difference of four poxnts in the HAM-D~17: Total
score between neéfazodone and placebo. o
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TABLE A
: Protocols CN10G4-008
Demographic Characteristics for Total Patient Sample
Age (years) : Sex {n{%}] . Race {n{%)]
Treatment . )
Groups n Mean Range Male Female White “Hon-White
‘Nefazodone a6 44,7 f 31 (323 | 65 (68) 83 (86} 13 (14)
Imipramine 92 42.7 ; 35 (38) 57 {62) B2 (89) 10 (11}
Placebo 9% 42,6 | ' 38 (40) | 57 (60) 87 (92) 8 ( 8)
TABLE B
Frotocol: CN104-005
Patient Completion Rates
Intent=to o u tompleters [n{l)]
Treatment Number ~Treat T '

Groups - | Randomized |- Samgge . Wk 1. Wk-2 Wk 3 Wk 4 WK & Wk 8
Nefazodone 96 T 81 (94) 75 (87) 73 (85) | 68 (79} 64 (74) | 65 (76)
Imipramine 92 5 83 76 {92y |- 67 (81, 50 1723 80 (60y 51 (61) | 47 (57}

4 ¢ :
Placebo 95 . 91/ 86 (95) | 77 (85) 8l (89). 68 (75) 71 (78) | 61 (67)
QLY > Jay o FI o ‘ﬁ;:;gi f‘:;?é;’{_gé”gf Lo ﬁk{é&" %“??
' TABLE €
Protocol: CN104-00%
Desing Information
Mean Modal Dose (mg/day; for Cmmpl&ters';r hutive Drug Groups
Treatment :
Groups Wk 1 Wk 2 Wk 3 : wK 4 WK & Wk 8 -
. Nefazodone 223.5 286.7 3121.9 : 380,.9 384.4 375.4
Imipramine . 10%.2 143.3 1 1n60.0 . 169.0 170.6 164.9
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Protocal:

fAB'E p

CN104~-005
Mean (Least Squares) Change from Baseline in HAM-D-17 Total Score

LAST OBSERVATION CARRIED FORWARD ANALYSIS -

ANHOVA

T

reatment Week

Treatment Baseline L Wi ¢ Wh 3 Wk o4 Wk 8
Groups 1 X n X n X n X n { % n X
Nefazodone 86 24,4 86 -3.3 84 -5,.8 86 ~8,5 HE ~10.0 86 1| ~12.0
_Imipramins 83 1 24.3 82 | ~2.5 | 82 | -a4,9 | 82 | -g.4 | 83 ) 83 | ~10.2
mfﬁ Placebo 90 23.5% 28 ~3.0 8é Y &0 -7.0 90 | - 7.4 90 | - 8.0
2-gided p-values fér pairwige compariscns
Nefazodone vs Placebo 0.08 0.71 0.37 ¢.12 .01 0.00
Imipramine vse Placebo 0.11 0.44 0.85% 0.97 C.2¢ 1 0.06
LAST OBSERVATION CARRIEb FORWARD ANALYSIS - ANCOVA
. Treaiment Week
Treatment Baseline Wk 1 Wk 2 Wk 3 Wk 4 Wk_8
Groups n._. X n X n; .S n X o X n X
Nefazodone 86 24.4 86 ~3.2 86 ~5,8 86 =8.4 86 ~9.9 856 | -11.8
Imipramine 83 24.3 82 -2.5 82 -4, 8 8z -6.9 a3 ~-8.% 83 | ~10.1
Placebo 90 23.5 88 =3.1 B8 ~5;1 90 | ~7.1 S0 ~7.7 30 8.3
2-~sided prvalues for pairwise comparisors R
tefazodone vs Placebo 0.08 0.81 G.a9 0,19 G032 {f O,ngx

Imipramine va Placebo

0 At

&
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TABLE D
Protvocol: CN104-00%
Mean (Least Sguares} Change from Baselir<. in HAM-D-17 Total Score

OBSERVED CASES ANALYSIS ~ ANOVA

Treatﬁenc'Week

Treatment Baseline.  |. Wk 1 P, Wk 2 Wk 3
Groups ‘ TR ‘

al ox ol ox lhox n | x

Nefazodone 16l 24.4 | 80| -3.4 {95 ] -6.6 | 73 | -3.6

Imipramine 83 24.3 75 -2,6 67 ~5.4 58 ~-8.6

Placebo 30 | 23.5 8 | -3.0 | 75 { ~5.5 | 81 | ~7.4

2-sided p-values for palrwise comparison

Nefazodone vs. Placebo - |- 0,08 T o0.63 1. 0,24 . 0.04

Imipramine va Placebo 0.11 0.8 | 0.9 0.29
= e
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TABLE F :
Protoc~’” CN104~005
Mean (Least Sguares) Change from Bar in HAM~-D Depresgsed Mood {Item 1) Score
LAST OBSERVATION CARRIQD FORWARD ANALYSIS -~ ANOVA
f 'v'iceagment Week
Traatment Baseline oWk 1 Wk 2 Wk 3 Wk 4 WK_& Wk 8
- Groups n X i n X i on | % n X n % n X - .n X
! Nefazodone 1 8 | 3.0 | 86| -0.4 | 86| -0.7 | 86 | ~0.9| 86| 1.1 86 |-1.3] 86 | -1.4
Imipramine -~ | 83 | 2.9 .l e2 | -0.3 | 82| -0.6 82 | 0.8 | 83 | -1.1 | 83 | -1.2 | 83 | -1.3
Placebo 90 | 2.9 88 | -0.4 sé «6.7 | 90 | -0.8 | 90 | 0.9 | 90 ] -0.9 | 90 | -0.9
' 2~gided p-values tsr pairwise cémparisons
Nefazodone vs Placebo 0.33 0,89 ' 0.93 L 0.26 0.06 0.0) 0.00
Imipramine ve Placebo 0.68 0.78 0,42 L 0.96 | o011 | 0.03 0,01
QOBSERVED CASES ANALYSIS - ANOVA
; Treatment Weéek
1 Treatment . L Baseline Wk 1 . vk 2 ¥k 3 Wk 4 WK 6 Wk 8
Groupa ki ‘n X | n % n. % n X n X n X n X
- Nefazodene g6 | 3.0 80 | ~0.4 | 78 | ~0.8 | 73 4§ -1.0 | 68 | -1.2 64 ~1.4 64 1.7
Imipramine 83 - 2.9 75 -0, 2 67 =0.6 58 -0.2 50 -1.2 50 -1.%5 47 ~1.8
Placebeo 30 2.9 8% ~0.4 75 -0.7 81 -0.8 68 -1.0 71 ~1.0 60 -1.1
2-gided p~values E&r pairwise compariscns
Nefazodone vs Placebo 0.33 0.78 C.54 0.11 0.17 0.01 0.00
Imipramine vs Flacsbeg 0.68 0,85 0. 68 U.66 G.1% 0, 00 G. W
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~TABLE H
Protocol:

CN104-005

Mean {(Least Squares) Change from Baseline in CGI: Doctor’s Opinion of Severity

LAST OBSERVATION CARﬁIED FORWARD ‘ANALYSIS - ANOVA

Treatment Weex
Treatmant Bageline Wk 1 . Wk 2 Wk 3 Wk 4 WK & Wk 8
Groups n .S 5] X - n X n X n X n X n X
Nefazodone 86 4.5 86 =0, 2 i86 =G, 6 86 ~0. % do -1-1 86 =1.3 86 =1.6
Imipramine 83 4.5 82 ~0.2 82 -0.% | 82 -0.7 83 ~G.9 g1 -1.1 83 ~1.3
Placebo 91 | 4.4 |89 ]| -0.3 |89 | -0.5 f 91| -0.7 91| -0.8] 91 |-09] 91 | -1.0
2-gided p-valuea;for pairwise comparisons
Nefazodone ve Placebo Q.16 0.45 % 0.38 0.23 0.12 0.02 0,01
Imipramine vs Placgbo 0.12 0.24 | 0.79 0.87 0.62 G.13 0.15
OHBSERVED CA#ES BNALYSIS ~ ANOVA
| Treatment Week
Treatment Bageline Wk 1 Wk 2 Wk 2 Wk 4 WK 6 Wk 8
Groups n_ X n X f ‘x ; n X n X n X n X
Nefazodone 86 4.5 81 -0.2 |75 -0,7 72 ~1.0 68 ~1.2 62 -1.4 65 ~2 .0
Imipramine 83 4.5 76 § ~0.2 {167 -0.5 | 60 | ~0.9 i 49 ~31.1 5,'31 ~1.6 | 47 2.1
Placebo 91 4.4 86 -0.3 1176 -0,5 1 81 =0.7 68 ~3.9 76 =1.0 60 ~1.3
2-sided p-values for pairwise comparisons ‘
Nefazodone vs Placebo bo.lﬁ Q.49 C0.24 0.04 8,09 0.405 0.00
Imipramine ve Placebo 0,12 0.33 0.98 0.22 3.29 .00 0.00




Mean gpeaat Sguares) Score

'TABLE I
Protocol: CN10G4-0035
in CGI Scale: Doctor’s Opinion of Isprovement

LAST OBSERVATION CARRIED FORWARD ANALYSIS - ANOVA

Treatmnent Weok

Wk 1 Wk 3

Treatmant Wk 3 Wk 4 WK & Wk B
Groups : :

- n Mean 0 Mean n Mean £3 Maan ¢ Mean 1 Mean
Nefazodone a3 3.6 Lee | oap Pee l oo {ee | ozoe ome | oos L8y | 2.2
imipramine 76 3.7 B2 .4 82 3.1 62 7.8 K 2.0 81 2.6

Placebo A& 3.6 89 3.3 91 3.1 91 3.0 91 3.1 91 3.0
Z-gided p~vaiuaa§f0r ALIWiNe: COmPArison o
Nofazodone vs Placebo Q.93 0,61 2.0y L9005 <. 01 ~{, 01
imipramine ve Placebo 0.27 0.60 0.82 G.31 0.02 .07
e
OBSERVED CASES ANALYSIS - ANOVA .
: Tréatment Week
Treatment Wk 1 Wk 2 Wk 3 Wk 4 WK 6 Wk 8
Groups ;
n Mean it Mean 1} Mean n Mean n Mean n n_|
Nefazodone By | 2. 75 1.1 72 2.7 €8 2.5 62 2.4 65 1.9
Imipramine 76 4 &7 3.2 60 2.8 449 2. 51 1 2.1 47 1.9
: !
Placebo 36 J.w T 3. < Bl g R [ SR SRR
¢-dided p-values for palrwise comparisons
Nefazodone va Placebo 0.93 0.38 Q.03 O.02 <0,01 <0.01
Imipramine ves Placebo 0.27 O.@i 0,18 J.03 <}, 0] <0, 01




Study CN104-005 (Conducted 2/89 to 6/90)

Study CN104-005 was a randomized, parallel, 3-armed, dose titration study of 8 weeks
duration with a 44-week open label extension. The three treatment groups were nefazodone {600
mg/day peak allowable dose), placebo and imipramine (300 mg/day peak allowable dose}.

A total of 283 patients were envolled at 13 different sites; sif under the auspices of Dr. Rickels.
ln concurrence with the protocol, these sites were grouped into two "centers® {referred to as studies
by the sponsor} according to the type of site; psychiatric practice site or family practice site. Six
psychiatric sites constituted Center 1 while 7 family practice sites constituted Center 2. Due to the
consistency of the results by site within centers and the small number of patients at each site, this
review will focus on the center results. '

The results for the 2 centers differed significantly on the 4 afficacy measures. For the HAM-D
17 Total the treatment difference for Center 1 was 0.7 while for Center 2 the treatment difference was
6.9. P-values for tests of treatment by center mterag:tron ranqed from .02 to .11. These center results,
therefore, are presented separately here. (The ponsor Qmsented the resuits of the 2 centers combined
and reported a p-value of less than .01 for the HAM-D Total comparison at Week 8 TOCFE
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Center 1

The treatment groups in this study were comparable with regard to demographics. About 80%
of the patients in each group were diagnosed with recurrent depression; 57% of the patients had
previously used antidepressants. :

Fatient Disposition

Less than 60% of the patients completed the study in the nefazodone and imipramine groups
while about 70% of the placebo patients were completers (Table 13}. Of the 20 dropouts in the
nefazodone group, 10 patients dropped during the first week of the study; the major reasons for
discontinuing at Week 1 were adverse event {5 patients) and withdrawal of consent {3 patients}. In
the placebo group. the major reason for dropout was lack of efficacy (6 of the 8 patients dropped
during Week 6}. In the imipramine group, patients dropped during the first 3 weeks predominately due
to adverse events while for the last 5 weeks of the study the main reason for dropout was lack of

efficacy.
Tabie 19. Study CN104-005
Center 1
Patients on Study
WEEK NEFAZODONE PLACEBO IMIPRAMINE
Randomized 48 48 43

1 38 {79%]) 46 (96%) 44 (90%) Jﬁ
2 36 (75%) | 45 (94%) 40 (82%)

) 3 34 (71%) 42 (88%) 35 (71%)
4 33 (69%) 41 (85%) 33 (67%)
6 28 {58%) 35 (73%) : 27 (55%)
8 28 (58%) 33 (69%) 27 (55%})

Table 2. Study CN104-005/Center 1
Reasons for Dropouts

Reason for Dropout NEFAZODOKNE PLACEBO IMIPRAMINE H

Lack of Efficacy 4 {B%) 8 (17%) g (18%]} 5
Adverse Experience . 6 {13%]) 4 (8%} g {18%])
Lost-to-Followup 5 {10%) = 0 (0%} 1 (2%} :
Other 5 {10%) 3 {6%) 3 (6%} E




Regulis

The Week 8 LOCF resufts below clearly show no differences between nefazodone and placebo.
The observed cases resuits agreed with these LOCF results. At Week 8, the treatment difference
betwaen neglazodone and placebo on the HAM-D 17 Total for the completers was 2.5 {see Figure 9
on the follgwing pagel. This difference was not significant with a p-value of .15. Also, the Week 6
fesuils were consistent with the Week 8 results (Figuwre 9).
i,
pe L«c /"”’d

Ao

_Table-20. ,Sfudy CN104 '!”‘05
¢ Center 1 Pyychiatric Practices
S ponsor's Results

hEF PLA MAP P-VALUE vs PLA
Mesn knan Mean NEF iMpP
AR [ 17 Totd
ﬁs?’iielﬂ‘!‘!! - 25? 5 23.3 24.6 (5441\ .08
Wk B LOCH 128 | 116 | 09 | (Te1) 12
HAM D ttam
Baseline 31 3.0 3.1 BR 44
Week Bi00¢ . | 1.5 ‘1.3 -1.4 .26 ~ .BG
g&a’@%‘vﬁf”u ot
§ tiress
£ Baseline 46 . 4.4 4.7 A0 .03
| Week 8LOCF 1.7 15 1.4 55 .72
CC Global
!mgrgy_gmgn; .
Week 8 LOUF 2.1 2.4 2.8 22 57

Dus tc the baseline ditferences observed for each drug group compared 1o the placebo group,
this reviewer requastied that the sponscr perform analyses of covariance. The results of these analyses
for both the nefazodone/placebo comparison and the imipramine/placebo comparison showed no
significant reatment effects with prvalues greater than the ones produced without adjustment for
baseline.
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Figure 9. Study CN 104-005
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HAM-D 17 Total by Week
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Center 2

The treatment groups were comparable with regard to age and race. There was an imbalance
with regard to gender; the placebo group was 53% women, the nefazodone group was 75% women
and the imipramine group was 60% women. About half the patients in all the groups were diagnosed
with ¢ecurrent depression. In the placebo group, 45% of the patiemts had previously used
antidepressants while in the two drug groups only about 28% of the patients reporied prioe use.

Patient Disposition

There were notably more completers in the nefazodene group {71%) compared to the placebo
proup {55%) and the imipramine group (43%). The chief reason for withdrawal in the placebo group
was tack of efficacy while no patients in the nefazodone group or the imipramine group dropped for
this reason. Of the 14 dropouts in the nefazodone group, 4 dropped due to adverse events compared
to 11 in the imipramine group. Most of the dropouts in the imipramine group occurred during the first
3 weeks of the study. ‘

Table 21. Study CN104-005
Center 2
Patients on Study

[ wex NEFAZODONE PLACEEO IMIPRAMINE |
Randomized | 48 47 43 : ‘
5 1 43 (90%} 40 (85%) 32 (74%) i
2 41 (85%) 38 (81%) 27 (63%) ‘
3 38 (79%) 36 (77%) 25(58%)
4 38 (79%) 33 {70%) 25 (58%)
6 36 (75%) 26 {55%) 22 (51%)
8 34 (71%) 26 (55%) 21 (49%)
Table 22. Study CN104-005
Center 2
Reasons for Dropouts
Reason for Dropout NEFAZODONE | PLACEBO | IMIPRAMINE |
Lack of Efficacy 0 (0%} 9 (19%) oto% |
Adverse Ex'perience 4 (8%) T 4{9%) 11 (26%) E -
| Lost-to-Followup 5 (10%) 1 (2%) 4 (9%).
I Other 5 (10%) 7 {15%) 7 (16%) !
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Results

The nefazodone group was significantly different (p<.001) from placebo on the 4 efficacy

measures (Table 23} with differences first apparent at Week 3. 1}
consistent as can be seen clearsly in Figure 10 on the following page.

LOCE results and OC results were

\\
\‘w,
\\}
%\
NEFAZODONE PLACEBO IMIPRAMINE P-VALUE!
Mean Mean Mean NEF vs PLA
HAM. Totat N E
Baseling 243 23.7 24.0 b
Week 8 LOCF -11.2 -4.3 -9.5 - xs;%?}
HAM-D item 1 : ) ,
Baseline 28 2.8 2.8 .96
Week & LOCF 1.3 -0.4 -1.2 <.001
CGl Severi f Iitny
Baseline ‘ '
Week 8 LOCF 4.4 4.3 4.3 .76
‘ -1.4 -3.5 -1.2 <.001
CGI Global
P . ‘m
¢ Week 8 LOCF 2.3 3.5 27 <.001

¥ p.values for the OC analyses were all less than .01,
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Figure 10. Study CN 104-005
Center 2
HAM-D 17 Total by Week
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Reviewer’s Cormnments on Study 104-005

It is clear that the differences between the centers lies predominately in the placebo groups
[see Figures 9 and 10). Therefore, the lack of a significant treatment difference in Center 1 does not
necessarily indicate a lack of efficacy for nefarodone, pariicularly since the imipramine group shows
no difference from placebo in Center 1, as well. _

The results for Center 2 clearly favor nefarodone over placebe. f¢ should be noted that the
placebo effect in this center is markedly smalier than the effects observed in the other studies of this
submission (the placebo change from baseline for the other studies renges from about -7 down to -9).
This difference in magnitude of effect may be related to clinical factors such as the use of family
practice physicians or the characteristics of the patients studied.

To further examine the differences between the centers, baseline data for the centers is
sumwmarized below. These values seem to indicate that the patients in Center 2 are less severely il at
basefine than the patients in Center 1.

Study [04-005
Baseline Vafues by Center

Center |1 - Center 2
NEF | PLA | IMP | NEF:' | PLA iMp

HAM-D Item #1 o R
Moderate 1 88% | 87% | 80% 80% | 66% | 78%

Severe F2% | 7% | 13% | 0% | 7% 0%
CGl Severity ' | o

Moderate 44% | 57% | 41% | 67%.] 66% 70%

Marked 61% | 38% | 52% [ 31% | 30% | 27%
. Severe 5% | 2% | 4% 2% | 2% 3%
Recurrent 60% | 62% | 65% | «9% | 50% | 49%

& Prior Depress. Episodes

Mean L 4.1 4.5 28 . &7 2.0
Median ] b b BN PR | 0
Previous

Antidepressant Use 58% | 56% | 57% | 45% | 29% | 28%




To examine the relationship of prior depressive episodes to HAM-D 17 Total response, this
reviewer performed an ANCOVA using number of prior episodes as the covariate. This analysis was
done for the centers combined and separately for each center. Adjusting for the number of prior
depressive episodes had no effect on the HAM-D 17 Total treatment differences.

To determine if the treatment effect differences between the centers were refated to
antidepressant use, this reviewer performed a 3-way ANOVA with treatment, center and previous
entidepressant use as factors. The analysis revealed & highly significant 3-way interaction effect
{center by treatment by previous antidepressant use) with p=.01. Next Z2-way ANOVA’s with
treatment and previous antidepressant use 8s factors were performed. For Center ¥ (psychiatric sites),
the interaction term for treatment by previous antidepressant use was not significant (p=.30) whereas
for Center 2 {family practice sites) the interaction term was borderline significant {7 =.15). The latter
suggests that the treatment effects for previous users versus nonusers differed within Center 2.
Further examination of the Center 2 data revealed that the interaction was due to gquantitative
differences; that is, the magnitude of the treatment differences varied with previpus use or nonuse of
antidepressants. Differences in percentages of patients with previous antidepressant use does not help
to explain the differences between the centers.

From the sponsor’s tables of HAM-D responses by gender, this reviewer noted a large
difference between the plfaceba change from baseline for males compared to fernales for Center § {see
table below). No gender differences were seen in Center 2.

Study CN104-005 Center 1
HAM-G 17 Total Change {rom Baseline by Gender

E NEF HIGH | PLACEBO mp
MALES , RN B -
Week&LOCF -10.5{n=19}} -8.3(n=16/ | -11.2 (n=16}

4.1 n=11) -88ln 13) | -15.1 (n =10}

FEMALES ,

Week 8LOCF ¢14.8In=22l -134(n._30; -10.8 (n =30
-17.4 (=18} |-16.6 (=22} -17.3 n=16}

The smail numbers and the post hoc nature of this examination precludes drawing any conclusions
from this difference; however it does suggest that further inspection of gender differences may be
worthwhile.

For Study CN104-005, the results for Center ¥ [psychiatric sites) show no difference between
the drug groups (high dose nefazodone and imipramine} and the placebo group. However, the results
for | Center 2 provide convincing sratfsncal evidence for the efficacy of nefazodone compared to
piacebo




‘were not - excluded fr¢m the analysea._

bnt was ‘on. 'tee other varxableee

?and Placebo in;

.Teatan ‘Inc., Houston, Texas, and Dallas, Texas, USA; Cal K. cghn, M.D.,
‘The_ Hauser clinxc and Associates, Houston, Texas, USA. e

“imipramine, and placebo in the treatment of moderacely €O severely

¥

7.2.2.3 Study Conduct/Qutcome (see appendix Eg} related tables)
/

Patient Dispoeition: 740 patients at Lwo stud} centers were randomized to
treatment . 231 patients were evazuab.e for é‘txcacy

Demographics: Of the 240 patients, 142 b2y} were women and 92 ¢ 18%) men.

Patient age ranged from 18 to 79 years. ;ﬁ? met the diagnostic criteria

for Major Depresaion ({D5M-1I1; and <ne/met the criteria for Bipolar

Disorder, Depressed; melancholia was a,agnosed in 109 (45%) patients; 150

(62%) patients héd Trecurrént epliscde of depression; and 149 (62%)

patiente had their current eplisode of depression for at least 6 months.
/

posing loformstion: Cral capaules admxnxstered BID. FRecommended dosage
ranges: low-dose nefazodone, 150 vo 400 mgfday (SO0-mg capsule}, beginning

‘at. 100 mg/fday; high-dose nefazodon f 300 to 600 mgfday (100-mg capsule),

beginning at 200 mg/day; placeboc 2-6 capsules per day. The mean modal
dose at Week 6 was 246.6 mg/day f6r the low-dose nefazodone group, 396.8
mg/day for the high-dose nefachéne group, and 5.1 capsules/fday for the
placebo qroup. : : :

¢

/

o,

; §
/

I

«Gonconitant HedxcatxonS' 4 The protocol permxﬁtéd the - uée' of - chloral

hydrate for sleep and gﬁxa was the most frequently used concomitant

‘psychotropic medication. Fifteen patients tock prohibited concomitant

psychottopxc medxcatxogﬁ {alprazolam, amitriptyline, caffeine, diazepam,
fluoxetine - HCIL, xmxp@am;ne,- Librax, lorazepam, mnortriptyline HCl,
temazepath, chlozmezanﬁne. and unspec;fxed aleeping pxil). thesa patxents

: cy iE they

were’ randomxzed té»treatment, reéexved a dose of stud? medicattbn, and had

an effxcacy evalydation during ‘treatment. . Of the 231 patiehnts meeting
these criteria, 75 received placebo, 78 recexved low-dose nefazodone, and
78 received hxgﬁ dose nefazodone; : : 7
Low doee effefts are not dxfferent from plac&bo.m‘rhe hxgb dose group wasg
not sxgnxfxc;itly deferent  from’ placebo on the HAM~D- depzéssed mood item,

'ment ‘of Depressed Qutpatients (Protocol tﬂ104-
006). -

Toe2.3.1 Invastxgator\Locntzons. Louis Fabre, Jr., M.D., Ph.D@ Résearch

1.2.3.2-Study Plan:

6555cti§es: To determine the safety and efficaéy of nefazodone,j: e
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depressed_outpatients meeting DSM-III-R criteria for Major Depression,
Single Episode or Recurrent, or Bipolar Disorder, Depressed, and to
provide data on the effective dose range.

Population to bp Studied: Outpatients of either sex, 18 vears of age or
older, with a diagnosis of Major Depression (Single Episode or Recurrent)
or Bipolar Disorder, Depressed (DSM~ITI-R}.

Study Design: “Hglticenter, randomized, double-blind, parallel-group,
eight-week comparison of the safety and efficacy of nefazodone,
imipramine, and placebo. The trial was preceded by a one- to four-week
baseline evaluation phase designed to ensure that all eligibility criteria
were fulfilled and all relevant baseline data were recorded. Rating
scales included: 28~Item Hamilton Rating Scale for Depression (HAM-D-28),
Hamilton Rating Scale for Anxiety (HAM-A}, Symptom Checklist-87 (5CL-87),
Clinical Global Impressions (CGI) Scale, and Patient’'s Glcbal Assessments
{PGA} Scale.

Plan for Analysis: The statistical analyses included a two-way analysis
of variance (ANOVA) model with study center, treatment, and study center
by treatment interaction effects. This model was used to test for
baseline comparability as well as differences between treatments for the
change from Baseline in HAM-D and CGI Severity scores. Categorical data
such as CGI and PGA Improvement scores were analyzed within the framework
of the generalized Cochran-Mantel-Haenszel (CMH} procedure, using study
center as ‘the stratification variable. Both the two-way ANOVA and CMH
models tested the differences between treatments averaged across the study
centers. The planned sample size of 240 patients had a power of z 80% to

. detect an average pairwise difference of four points in the HAM-D-17 Total

Score between placebo and the other treatments (nefazodene, imipramine),
within the range ©f variability projected for this study.

7.2.3.3 Siudj'Conduét/Oufcone {see related appendix tables)

pstient Disposition: 263 patients were randomized to three treatment
groups. 237 patients were evaluable for efficacy.

Demographics: Of the 262 patients, 176 (67%) were women and 87 (33%) were
men. Patient age ranged from 18 to 70 years. 259 (99%¢} patients met DSM~
IIt~-R criteria for wmwoderate to severe Major Depression (Single or
Recurrent Episcde}) and 3 (1%) met the diagnostic criteria for Bipolar
Disorder, Depregsed, and the diagnosis of one patient was unrecorded; 149
{58%; patients experienced a previous depressive episode.

Dosing Information: Oral capsules administered QD or BID. Recommended

dosage ranges: nefazodone {(100-mg capsule)}, recommended titration range

100 to 600 mg/day); imipramine (50-mg capsule), recommended titration
range 50 to 300 mg/day; or placebo, recommended titration range one to six
capsules/day.  The mean modal dose at Week & was 363.6 mg/day for the
nefazodone group and 160.5 mg/day for the imipramine group.

Concomitant Medications: The protocol permitted the use of chloral
hydrate for sleep and this was the most freguently used concomitant
psychotropic medication. Four patients took prohibited concomitant
psychotropic medications (diazepam, fluoxetine HCL, Synalgos, and
trliazclam}; however, these patients were not excluded from the analyses.

Efficacy Results: Patlients were considered evaluable for efficacy (i.e.,
included in the Intent~to-Treat Sample) if they were randomized to
treatment, received a dose of study medication, and had an efficacy
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evaluation during treatment. Of 237 patients evaluable for efficacy, 78
received placgebo, 79 received imipramine, and 80 received nefazodone.

The HAM~D results at week B for center 2 are borderline but the other 3
variables are strongly supportive with both LOCF and OC in agreement. For
center one no efficacy variable is significantly different at any time.

Appendix results are presented for the combined analysis.

7.2.3.4 Conclusions: o
Th:igs study shows that results from the two centers dO not agree. Center
one dces not distinguish Nefazodone from placebo, however, Imipramine was
not significantly different either. Center two 18 pogitive for both
Kefazodone and Imipramine but the combined analysis for both centers is
not pesitive.

7 onm\ -003 (donducted 11/86 to 6/90)

g-8lind ‘Comparison of Nefazodone, Imipramine, and
cubo A Pacxents with Mcderate to Severe Depressxcn {Protocol O3A0A-
}

Investigators\Locations: Neelakanta Nair, M.0., John Pecknold,
H\BQ and Syed Jamal MerLran, H.D., Verdun, Quebe¢ ‘and Polinte Claire,
Quebhg; Ronald &. Remick, M.D., Vancouver, Brxtlsh Celumbxa, Bishan :
Saxendy, Ph.D. and Paul Grof, MK.D., Hamilton, Ontar . Rejean Fontaine, . .
M.D,, §&ptreai, Quebec; Manuel Matas, M.D., Winnipeg, | :

o,

%,

Objectives: To
compated ©o imipra

Population to be Studxkaﬂ' Qutpatxents of either sex, aged 18-65, with a"
diagnosies of Major Depregsive Disorder: (Research ‘Diagnostic Criteria -
that had been modified to quxre that dysphoric featutes -be present for
at least four weeks). . ]

study Design: HMulticenter, ra omxzed, double~b1xn&, parallel group - 6—
week comparison of a high- and a 'owwdose of nefazi one, imipramine, and
placebo. Ratings acales include ZS-Item Hamilton ‘Riting 'Scale- for
Depression {(HAM~D-=25},° Clinical Globa Impresszons CGI) ‘Scale, Patient’'s
Global hAssessments {PGR) Scale, Hamxlt ; Ratzng s:ale for Anxxety (HAH~A),
and Symptom Checklxat—QO (SCL—90) : . '

9

Plan for An-lysi:x.:_ Wy
study-center stratum, tteatment. )
interaction effecte was'used tv test for Baséll
differences between treatmento for the’ chanqe $ 4
CGl Severity gcores. Catagotical data such as-
Scores were analyzed wx thin the framework of the’

irability as well as’
Baseline in HR%-D and
;'and PGA Improvement
eneralized Cochran-

Mantel-Haenszel (CMH) rocedute,v ‘using study«cent gtratum  as the
stratification variablg.. Both the two-way ANOVA and _models were used
to test the dxfferen«es between treatments averaged acgosa the study=’
center strata. The ~way ANOVA model also was used to tést differences

between treatments within each study-center stratum for thé. change from
‘Baseline in HAM-D scores. A Fisher’s Exact Permutacxon test was used to - -
compare treatments thh;n!each study—center etratum for CGI and PGA. The

# C
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Apy  ar N104-006

TABLE A
Protocol: UNTH X,
Demographic Charactenistivs fig Totad Patiens
Age {yeurs) Sen iRl " Huoe [N (%)
Treatment . ~ et e o ‘ —
Groups ‘N Mean Range Male Pemae W hite Non-White
Nefazodone 88 37.3 o RENPL TR B YR (AN 25 (28)
' Imipramine 88 37.6 EXNEHS 55 162} KR 2124
‘ Placebo 87 C38.1 3338 3362 A9 (0N 28 (323
.‘. nirmm Ny e e s
TABLE &
Protocol: CRN104-006
Patient Completion Rates |
Intent-teo : Complecers [N (4}
Traeatment Number ~Treat . )
Groups - Randomized Sampie Wk 1 Wk 2 Wk 2 Wk 4 Wk 6 Wk 8
Nefazodona 88 S 80 - 71 (89) 68 (B}, 57 (71} 47 (59) 48 (60) | 44 (55}
Imipramine 88 79\ 73 (92) €7 (85) 58 (73) 45 (57} 45 (57) | 43 ¢54)
| ;
Placebo . 87 . 78 173 1%94) 70 (903 65 (83 S (72) | 48 (62) | 50 (64) |
TABLE C
Protocol: CN1C4-~-Q06
Dosing Informatiorn
Mean Modal Dose (ﬁg/day) far Completers 1n Active Orug Groups
Treatmant : .
Groups ) Wk 1 Wk 2 Wik 3 Wk 4 Wk & . Wk 8
Nefazodone 281.7 3206 | 3211 344.7 3542 363.6
Imipramine 121.2 137.3 140.5 15..1 163,23 160.5
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TAB@E D
Protocols : CH104-008
Mean (Least Squares) Change from Baseline in: HAM-D~17 Total Scaore o
LAST OBSERVA?ION CARRIED FORWARD ANALYSIS ~ ANOVA
Treatmuent Hegk
Treatment Baseline Wk o1 Wk 7 Wk 3 é Who4 Wi f Wik 8
Croups N X N ¥ N ; X N X ! N b4 g X N X
Nefazcdone 80 23.5 79 -4.,6 79 | -5.9 79 ~8.0 79 -8, 8 80 -9.5 80 | ~10.0
Imipramine 791 23.7 79A -3.9 79 -7.1 79 -8,.7 79 -9,8 79 -10.2 79 { -11.0
Placebo 78 23.8 77 -4 .0 77 ~5,6 78 =7.1 78 -7.9 78 ~-H8.6 78 ~8.9
2-gided p-values for pairwise comparisons
Nefazodone vs Flacebo 0,59 0.40 0.74 0137 0.41 0.43 0.35
Imipramine ve Placebo G.78 0.93 0.09 G.12 .09 0.19 0.10
OBSERVED CASES ANALXSIS ~ ANOVA
- A Treatment Week
Treatment Baseline Wh 1 Wk 2 Wk 3 Wk 4 Wk 6§ Wik 8
Groups N - X 3] X N i N . i N X N £ N X
Nefazodone 80 23.5 | 71 | ~4.8 | 68 | ~5.7 {57 | -8.8 i 47 | -10.4 ] 47 | -11.5 | aa | -13.3
Imipramine 79 1 23.7 | 731 -4,1 | 66 | -7.9 | 87 | -10.2 | 45 | -12,5 | 45 | -13.4 | 42 | -14.8
Placsabo 781 23.8 73 -4, ] 7GF ~6.0 [ 65 -8.0 56 ~3.1 48 ~11i.4 5Q -12.%
2~gided p-values for pairwise comparisons
Nefazodone vs Placebo 0.5%9 0.34 0.79 0.51 0,30 0.92. 0.55
Imipramine ve Placebo 0.78 0.97 0.05 0.06 | 0.0 0.15 0.10




Mean (Least Sguares) Change from Baseline in HAM-D ﬁepreaaed Mood {Jtem 1) 5“n1@

TABLE F
Protocol: ™ CH104-0046

LAST OBSERVATION CARRIED FORWARD ANALYSIS = ANQVA

Treanment Weelk:

Treatment "Baseline Wk 1 Wk 2 'Wk 3 Wk 8
Groups N X N X M % n' X N X
Nefazodone 80 3.0 79 ~3.31 7% | -0.6 7% | ~0,8 80 -1.2
Imipramine 79 3.0 79 { -0.41 7% 1 -0.81 7% §~1,0 79 | -1.3
‘Placebo 78 | 3.0 | 77 L -o.2] 97 | ~0.6 | 28 | 0.7 78 | ~0.9
z-sided p-values for pairwise comﬁazxsmns
Nefazodone vs Placebo 0.26 9.58 0.81 0,44 4,60 0.15
Imipramine vs Placebo 0.53 0.04 :0.07 0.08 0.12 0.04
OBSERVED CASES ANALvsrs -~ RNOVA
Treatment WEQK
Treatment Baseline Wk 1 Mk 2 Wi Wk 8
Groups H X N % N % N 5 N X
Nefazodone 80 3.0 0 71 l-0.3) 68 | ~0.6] 57} -1.0 44 | ~1.8
Imipramine 79 3.0 73 -8 66 ~3.0 57 “1.2 .7 42 -1,
Placebd 78 1, 73 1 -0.3] 96 | ~0.8 | 65 | -0.8 50 | -1.3
'Z—Rided pevalues for pairwise cambariaona
Nefazodone vs Placebo 0,26 0.63 .89 0.15 .2 .37 0.01
Imipramine vs Placebo 0.53 0.03 0.01 0.01 0.61 c.01 0.00
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TABLE H
. Protocols CHN104~-006
Mean (Least Squares) Change from Baseline in CCI: Doctor’'s Opinion of Severity

3%,

LAST OBSERVATION CARRIED FORWARD ANALYSIS ~ ANOVA

Treatment Weok

Treatment ‘Baseline Wk 1 . Wk 2 Wk 3 Wk 4 wk Wk &
Groups N X N - % N X N X N % 3 % N x|

Mefazodone 80 4.6 79 | ~0.5 '79 =0.7 1 79 | ~1.01 79 | -1.21 80 | -1.4 80 | -1.6

Imipramine 7% 4.6 79 { ~0.4¢ 79 | ~0.9 1% 79 | ~1.21 79 | -1.3 79 o -1.5 79 -1.6
Placebo 78 4.6 77 § «0.4 | 77 1 ~0.71 78 | -0.91 18 | ~1.G1 78 ~1.1 78 -1.2

2-gided p-values for pairwise comparisons

Hofazodone ve Placebo 0.88 0.58 . 0.97 0.61 0,31 0,17 0.1.
Imipramine ve Placebo 0.98 0.83 v 0.08 - 0.20 0.1:1 0.07 0.12
OBSERVED CASES ANALYSIS -~ ANOVA
Treatment Week
Treatment Bageline Wik o1 Wi 2 :wx 3 LK) Wk & Wk 8
croups N X N X N X N X N X N X N i X
Nefazodone 80 4.6 .71 -5 &8 -7 57 ~1.1 47 ~1.06 &7 -1.8 44 ~2.8
Imipramine 7% §.5 73 | -0.51 87 | ~1.3 ] s8 I -1,4! a5 | -3 4 -1 43 -2.3
Placebo 78 4.6 ; 73 1 ~0.4] 70 | -0.7 4 64 j-3.1 1 85 ~1.2] 49 | -1.9 1 80 | -1.8
2-~gided p-values for pairwise cimparisons
Nefazodone vs Placebo 0.88 0.41 - 0.97 0.89 0.0% 0,15
Imipramine vs Placebo 0.96 | 0.65 | 0.03 '0.17 0.01 ¢.01




Appendix CN104-005

! : TABLE I
3 Protocol: CHID4-CLE
Mean (Least Squares) Score in CGI Scale: Doctor's Opinion f
E LAST OBSERVATION CARRIED FORWAEL ANARLYSTL ~ ANWOGVA
b e
Treatment Wk 1 Wi 2 Wk i Wk
e Groupe N Mean H Meran Noj Hean U Muan | | Mean il Maan
Nefazodone 71 3.1 79 2.9 75 2.7 79 2.5 BO v 80 2.3
Imipramine 73 3.3 79 2.8 79 2.5 79 2.4 79 2.3 79 2.3
Placebo 73 3.2 77 3.1 78 2.9 78 2.7 78 2.7 78 2.6
2~8ided p-&alues t&r paixywise comparisons
Nefazodone vs Placebo 0.3% 0.30 0,24 0.18 0.12 0.09
] Imipramine vs Placebo 0.74 0.05 0.05 0.05 0.10 0.08
ORSERVED CASES ANALYSIS - ANOYVA
Treatment Week
Traatment - Wi 1 Wk 2 Wi 3 Wk 4 Wk & Wk 8
Groups B Mean N Haan N Mean M Mean | Mean N Mean
Nefazodone 71 3.1 5B ri 57 2.6 37 2.0 47 i.9 44 1.6
Imipramine 73 3.3 X 2.6 1) 2.3 45, 1L 8 5% 1.8 43 1.6
Placebo 73 3.2 10 EPp & P 55 2.6 48 2.3 50 2.1
2-gided p-values for palrwige COmpATiIBOLG
flefazodone vs Placebo 0.35 0.49 SR T. 00 0.07 0.02
Imipramine va Placebo 0.74 C.02 B0 <J.01 .01 0.04




Study CN104-006 (Conducted 1/89 to 7/90)

Study CN104-006 was an 8-week dose-titration study designed to compare 3 treatment arms;
nefazodone (600 mg/day peak allowable dosel, imipramine {300 mg/day peak allowable dose) and
placebo. A total of 240 patients were randomized at 2 centers in Texas; investigator Fabre in Dallas
and investigator Cohn in Houston.

Thwsults fortheZcemers differed appreciably with respect 1o patient dropouz patterns,
demographics, and efficacy responses. “in Center 1 (Fabre) only 39% of the patients completed the

study compared to 65% in Center 2 {Cohn}. {See Tables 20 and 22.1 Sixty-five percent of the patients -

in Center 1 were female, 61% were white and 30% were hispanic; in Center 2, 72% were fermale and
the majority were white {84%). Neither nefazodone nor imipramine beat placebo in Center 1 on any
efficacy variable whereas in Center 2 both treatment groups were statistically significantly superior to
ptacebo on all 4 efficacy variables. An ANOVA revealed a nonsignifican nt treatment by center effect;

excluding the nmaprammg_ﬂggoup, the interaction wgs saqpuhcafh with a p-value

~—1fs addition 10 these disparities, it is questionable whether Center 1 was wéil—conducted One ™~

investigator within Center 1 {Dr. Leall was reprimanded for allegedly falsifying BP and pulse data. One
must assume that internal UGS eREcked for further problems with Dr. Leal's data. For comparison
purposes, the HAM-O data for Dr. Leal's patients is summarized below {3 patients had no datal).

PATIENTS TREATED BY DR. LEAL
CHANGE FROM BASELINE HAM-D 17 TOTAL

Ef | nerazODONEMEAN (N | PLACEBO MEAN NI | IMIPRAMINE MEAN () || - -
H WEEK 8 LOCF -11.8 {n=5) -9.8 {n = 6) -4.7 (n=6)
H WEEK 8 OC -16.7 {n=3) -14 (= 4) 12 {n=1) 5

= 2

Due to these center differences, the results are presented in this review by center. Note,

however, that the efficacy results were not significant for the HAM-D total COMparsons when the
studies were combined.




Center 1 (Fabre}

There was an imbalance with regard to gender among the treatment groups; placebo group was
59% women, the imipramine group was 52% women and the nefazodone group was 76% women.
This center had the largest number of hispanic patients of any center in the submission; 34% of the
placebo patients, 17% of the imipramine patients and 38% of the nefazodone patients were hispanic.
The groups were comparable with regard to psychiatric history. Seventy-one percent had experienced
prior depressive episodes {mean of 5.5 prior episodes). Only 24% of the patients had taken
antidepressants previousfy.

Patient Disposition

Fewer patients completed this study than in any of the other studies in this sebmission (39%).
Alsa, unlike the other studies, the nefazodone group lost the highest number of patients of the 3
groups. A total of 30 patients out of 45 randomized dropped out of the nefazodone group. The 2 major
reasons for nefazodone dropouts wete lack of efficacy during Week 3 and adverse experiences during
Weeks t and 2. In the placebo group, 10 patients withdrew consent and were discontinued {7 during
Week 1}. The leading reason for dropouts in the imipramine group was adverse experience during week
1. )

Table 19. Study CN104-006
Center 1
Patients on Study

- WEEK : NEFAZODONE ... . - PLACEBG - IMIFRAMINE
Randomized 45 44 46

1 39 (87%) 34 (77%) 36 i78%)
2 34 {76%) 28 (66%) 32 (70%:}
K] 24 (53%) 27 {61%) 28 {57%)
4 20 {44%) 24 {55%) 24 152%)
6 16 {36%) 20 (45%} 20 (43%)
8 15 {35%) 18 (41%) 19 (41%)

Table 20. Study CN104-006
Center 1
Reasans for Dropouts

Reason for Dropout NEFAZODONE PLACEBO IMIPRAMINE
Lack of Efficacy 10 {22%) 8 {18%] 4 (9%)
Adverse Experience 9 (20%) 3(7%) 10 (22%)
Lost-to-Followup 5 {11%) 1 {29%) 5(11%)
Patient Withdrew Consent 2 (4%) 10 {23%} 5(11%) "
Other 4 {3%]} 4 (9%} 3 (6%} El
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Results

Only the Week B data is summarized below. A graphical depiction of the HAM-D data by week
is provided on the following page (Figure 7). No statistically significant differences were noted for
either nefazodone or imipramine on any efficacy variable at any timepoint.

Table 21. Study CN104-006
Center 1
Sponsor’'s Results

NEF PLA iMP P-¥VALUE vs PLA
Mean Mean Mean NEF P
HAM-D 17 Total
Baseline 24.2 24.2 23.8 87 53
Week 8 LOCF -8.0 -8.6 -8.9 72 .85
GC -12.4 -13.8 -13.4 .53 .85
HAM-D item 1 v
Baseline 2.9 2.8 3.0 55 .66
Week 8 LOCF -0.8 -0.8 3.0 .83 34
ocC -1.5 -1.2 -$.6 .28 .18
CGl Sevéritx of ' B 1
liness
Baseline 5.1 5.0 5.1 .37 .28
Week 8 LOCF -1.5 -1.4 -1.8 .68 62
ocC -2.4 -2.2 -2.6 .56 .33
CGl Global
Improvement .
Week 8 LOCF 2.2 2.4 2.3 .87 57
oC 1.5 1.6 1.5 62 74 |

This reviewer requested HAM-D 17 Total results by race from the spensor. Only the Week £
(T data for whites and hispanics are summarized below; data for blacks is not included since there
were only a total of 7 black patients with data. The results for hispanics favor nefazodone while the
results for whites do not. However, due to the small numbers in these subgroups, no conclusions can
be drawn from the data. S ‘

HAM-D 17 Total OC Means at Wesk B

NEFAZODONE | PLACEBO IMIPRAMINE
MEAN (N) MEAN (N} MEAN (N}
WHITES <104 (n=7) | -14.8(n=12) | -12.6 (n=14}

HISPANICS -15.0 (n=8} -13.5 {n =6} -156.3 (n=3}
The standard error for each mean was about 2.0.

[
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Figure 7. Study CN 104-006

Center 1
HAM-D 17 Total by Week
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Center 2 {Cohnl

The treatment groups were comparabie with respect to demographics and psychiatric history.
More than 80% of the patients were white and about three-fourths were women. Less than half the
patients in this center had recurrent depression; the mean number of prior depressive episodes for all -
patients was 1.5. Twenty-seven percent of the patients had previously used antidepressants. -

Patient Disposition

About 65% of the patients in Center 2 completed the study. The primary reason for drope 1t
in aif 3 treatment groups was adverse experience; most occursing during the first 2 weeks of the study.
An unusually small number of patients dropped due 1o lack of efficacy.

Table 22.

Study CN104-006
Center 2

Patients on Study

Center 2

Reasons for Dropouts

WEEK NEFAZODONE PLACEBO IMIPRAMINE “E
Randomized 43 43 a2 e

1 35 (81%) 42 (98%} 32 (76%}

2 34 (79%) 40 (93%) 30 (71%) A
3 .32.474%) 38 (88%) ~27(64%) - » S

4 30 (70%) 33 (77%:} 25 (60%)

6 .29 (67%) - 31 (72%) 2457%) . .§

8 28 (65%) 31 (72%)} ‘24 (57%)

Table 23. Study CN104-006

Reason for Dropout NEFAZODONE PLACEBO IM!PRAMINE i E
Lack of Efficacy 1(2%) 4 (9%) 102%)
Adverse Experience 7 (16%} 5 (12%) T (24%)
Lost-to-Followup 5 (12%) 0 (0%} 6(14%)
Patient Withdrew Consent 0 {0%) 1 (2%) 0(0%
Other 4 (9%) 2 (5%) 112%)




Results

Only the Week 8 results are summarized below; the Week 6 results were not positive for any
nefazodone/placebo comparison. The HAM-D 17 Total results for nefazodone are nearly significant with
p-values of .09 and .07 for LOCF and OC, respectively. {For the HAM-D 25, the p-values for
nefazadone versus placebo were .13 [LOCF} and .10 [OC].} For the other 3 primary efficacy variables,
nefazodone is statistically significantly superior 1o placebo.

Table 24. Stug, CN104-006 » /
Center 2 .o Cé} A ?"’g ;
Sponsor’s Resuits CE e/
’ \‘Jf v
NEF PLA IMpP P-VALUE vs PLA
Mean Mean Mean \ NEF IMP
HAM-D 17 Total ’
Baseline 22.8 23.4 23.6 86 - ﬂ iﬂg‘tk
Week 8 LOCF -12.1 -9.2 -13.0 .09 3 e
ocC -14.2 -1%.1% -16.1 . 01
HAM-D jtem 1 ..
Baseline 3.1 3.1 3.0 32 .18
Week 8 LOCF -1.6 -1.1 -1.6 .04 05
' 00 ' - =20 T -1.4 23 01 1 T=00
CGl Severity of
liness ) v
‘Baseline 4.1 4.2 4.1 .26 .27
Week 8 LOCF -1.6 -1.1 -1.6 .08 .08
oC -2.0 -1.3 -2.0 0z .03
€G! Global
Improvement
Week 8 LOCF 2.2 . 2.8 2.2 02 .03
ocC .7 2.9 1.8 <.001 01
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Figu u. Study CN 104-006
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" studyat Center 1

L

Reviewer’s Comments on Study CN104-006

The resuits from the 2 centers in Study CN104-006 do not agree. The results for Center }
clearly do not distinguish nefazodone from pfacebo, however smce ¢

e AnalngNszggmnot

ts. The large number of ropouts offei’s 8 plaus:ble reason far the failure of :he“

The Week 8 resuits for Center 2 are positive for both nefazadone and imipramine. Even though
the HAM-D total results for nefazodone are borderling (p<.08), the other 3 efficacy variables provide
strong supportive evidence in favor of nefazodone with both the LOCF and OC results in agreement.

“Since most of the studies in this submission were 6 week studies it is worth aoting that-at-Weelk-6 the

nefazgdbiie response was not statistically significantly different from placebo on any variable.




luation during treatment. Of 237 patients evaluable for effjicacy, 78
sived placebo, 7% received imipramine, and 80 received nefaiadone.

e -

The HAM-D results gt week 8 for center 2 are borderline but the other 3
variables are stronqu supportive with both LOCF and OC ih agreement. For
center ope no effxcacy variable is significantly dxfferent at any time.

appendix reﬁul;ﬁ aere presented for the combined analysxgn

7.2.3.4 »onclusxons.

This study shows %hat results from the tLWO centers da not agree. Center
one does not distinguish Nefazodone from plécebo, however, Imipramine was
not significantly different either. Cehter two is positive for both
Hefazodone and Imipramine but the comprined analysis for both centers is
not positive “ '

P—

Imxgram;ne, and

7.2.4.% Investigators\locations: Neelakanta Nair, M.D., John Pecknold,
M.2. and Syed Jamal Mirmiran, M.D., Verdun, Quebec. and Pointe Claire,
Quebec: fRonald RA. Remick, M.D., Vancouver, British Columbia; Bishan
Saxena, Ph.D. and Paul Grof, M.D., Hamilton, Ontario; = Rejean Fontaine,
K.D., Montreal, Quebec; Manuel Matas, M.D., Winnipeg, Manitoba.

7.2.4.2 Study Plan:

Objectives: To establish the safety and’ efficacy of nefazodone as
compared to imipramine and placebo in-the treatment of patxenta diagnosed
with Major Depressive storder.

Population to be Studied: Outpatients of either gex, aged 18-65, with a
diagnosis ©of Major Depressive Disorder (Research Diagmostic Criteria -
that had been modified to require that dysphoric features be present for
at least four weeks).

Study Design: Multicenter, randomized, double-blind, pacallel group 6
week comparison of a high~ and a low-dose of nefazodone, imipramine, and
placebo. Ratings scales included: 25~-Item Hamilton Rating Scale for
Depression {HAM-D-25), Clinical Global- Impresazons {€G1y Scale, Patient‘s
Global Assessments [PGA) Scale, Hamilton Rating’ Scale for Anx;ety (HAH-A),
and Symptom Checklxst—90 (SCL-90). . . '

Plan for Analysis: A two~way analynia ‘of varlance (aNOVA) model with
study-center stratum, t:eatment, and ‘study-~center stratum by treatment -
interaction effects was used to test for Baséline conparability as well as =
differences between treatments for the change from Saseline in HRY~D and
€GI Severity scores. Categorical data such as CGI ‘and PGA Improvement
Scores were analyzed within the framework of the generalized Cochran-
Mantel-Haenszel (CHMH} procedure,. using study-center stratum as the
stratification variable. Both the two-way ANOVA and CMH models were used:
to test the differences between treatments averaged acréss the study-.
center strata. The two-way ANOVA model also was used to test differences
between treatments within each study-center stratum for the change from
Baseline in HAM-D scores. A Fisher’s Exact Permutation test was used to
compare treatments thhxngeach study-center stratum for CGI and PGA. The

iag




A, planned sample size of 240 patients had a power of = 80% to detect an
@? average difference of approximately S5 points in the HAM-D~17 Total Score
gﬁi between placebo and each of the other treatments ({high~- or low-dose
nefazodone and imipramine}, within the range cf variability projected for

this study.

7.2.8.3 Study Conduct/Outcome (see appendix for related tables)

Patient Disposition: 204 patients at five study centers received study
medication. All 180 patients at Study Center 2191 were -evaluable for
efficacy and 23 of 24 patients were evaluable for efficacy at the four
discontinued centers.

Demograpbics: Of the 180 patients Study Center 2191, 112 {62%} were women
and 68 (38%) men. They ranged in age from 20 to 65 and 124 (69%) met DSM-
111 diagnostic criteria for Major Depression, Melancholic Subtype; of the
patients whose 8tatus was known, 86 (54%) experienced a previous
depressive episode.

Dosing Information: Oral capsules given BID or TID. Recommended dosage
ranges: low-dose nefazodone, 50 to 250 wmg/day; high-dose nefazodone, 100
tc 500 wmg/day; imipramine, 50 to 250 mg/day; placebo, two to 10
capsules/day. For patients at Center 2191 who had an efficacy evaluation

. at Week 6 the mean of the Modal Daily Dose at Week 6 was 245.6 mg/day for
low-dose nefazodone, 462.1 mg/day for high-dose nefazodone, 215.7 wmg/day
for imipramine, and 9.9 capsules/day for placebo.

Concomitent Medications: The protocol permitted the use of chloral
hydrate for sleep and this was the most frequently used concomitant
psychotropic medication. Seventeen patients (14 in Center 2191} took
prohibited concomitant pesychotropic medications (diazepam, flurazepam,
hydroxyzine, loctopam, lorazepam, maprotiline, oxazepam, thiopental,
triazolam}, but these patients were not excluded from the analysis.

Efficacy Results: Patiente were considered evaluable for efficacy (i.e.,
included  in the Intent-to-Treat Sample} if they were randomized to
treatment, received a dose of study medication, and had an efficacy
evaluation during treatment. One hundred eighty patients at Center 2191
were evaluable for efficacy; 44 received high-dose nefazodone, 46 received
low-dose nefazodone, 45 received imipramine, and 45 received placebo.

There were no significant differences for the nefazodone low dose group at
any time. The HAM-~D 17 total LOCF was significant in the high nefazodone
group at weeks S and 6. The 0C effects were not eignificant for any
variable.

Appendix data is provided only for center 2191.

7.2.6.6° Conclumions:

In this study, the low dose Nefazodone group was not effective. The high
dose Hefazodone group beat placebo on all four efficacy variables when
locking at the LOCF results. The OC results do not agree with the LOCF
results. The combined analysis fails to distinguish nefazodone from
placebo.

A  Double-Bli Trial of Nefazodone, Imipramine, 4 Placebo in the

7.2.%5 Study 04-002 {conduct 7/88 to 11/90) ‘
a
Treatment of /Depressed Outpatienﬁs {Protocol CNIOQ-Oéf)&

7.2.%5.1 1 éstigator\Locationb John P. Feighner, M.D., Feighner Research
Institute, Poway, California.
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: July 2, 1993
FROM: Masahiro Takeuvch:s, Sc. DU (HFD - 713)
SUBJECT: Supplementa) Analyses of Study 03AGA-003 Duata (NDA 20152

TO: Joy Mele and S. Edvoard Nevius, Ph.D. (HFD-71 3y

INTRODUCTION

ANote: This consulr is in response to a reguest from Ms. Joy Mele, mathematica! statistician,

Division of Biometrics, for additional analyses on Study 03A0A-003.)

Study 03A0A-003 was desigred (o investigate the efficacy and safety of nefazedore for the

treatment of depression. This trial was randomized, 6 - week, placebo-controlled, double-blind

study. The outcome measurements were taken at baseline, week 1, week 2, week 3, week 4,
week 5, and week 6. In this supplemental analysis we focus our atiention on the HAM-D 17 Total
vanable for Center 2191 patients in the placebo, high dose Nefazodone, and Imspramine tre.ument
groups. This report includes results from an application of lengitudinal analysis and an

investigation of the effects of d;epouts @ results from this study.
The initial randomizéd sample size and completers for each group were as follows:
»; PI,TACEBO NEF HIGH  IMIPRAMINE
Randomized - 45 44 45

Completers 24 33 26
{S3%) {(75%) (58%)




The sponsor, employing ANOVA, reported the following resulis describing the
significance uf tested veek 6, treatme 1t group differences in HAM-D 17 Total change from

baseline:

P-VALUES FOR PLACEBO COMPARISONS
AT WEEK 6

NEF HIGH IMIPRAMINE
LOCE? 0.03 6.04
10 0.50 0.07

*LOCF -- fast observation carried forward; and OC -- observed cases.

Note: Foramore detailed description of the results from this study, please refer to the amzdxed
excerpt from My, Mele's u.m.szzm! review .

In comparing the results for the NEF HIGH treatment group, there is a large and somewhat
puzzing difference in results employing LOCF and OC analyses. In contrast, the results describing

the DMIPRAMINE treatment group were consistent.

In the LOCE analysis the last observed value for each noncompleter is substituted for
missing data. For example, in this study a ln}gc number of dropouts were recorded in week 3 for
cach of the treatment groups; under the LOCF assumption the week 6 analysis isbased en a
munbx.r of values recorded at week 3. It 1s hkely that this LOCF assumption becomes less rcahstxc

as the tme interval between the fast obscrvauon and the tim= of the analysis increase

LONGITUDINAL ANALYSIS

As an alternative, a longitudinal analysis uses all of the repeated data recorded for each

subject to describe time trends for each group and to compare trends between groups. Linear




mixed effects models (Laird and Ware, 1982) and the generalized estimating equation (GEE}

‘approach (Liang and Zeger, 1986) are well established statisucal methodologies appropriate for the

longitudinal analysis of correlated data . In the linear case with the GEE approach we can relax the

normal assumption by introducing a ‘sandwich’ estimator.

However, these methods do not directly address potential problems with missing data.
Application of these methodaiogies sheuld be preceded by an analvsis aimed at determining the
nature of the missing values. For example, lincar mixed-effects models and the normal case of the
GEE approach will only be valid when missing data are due to the so-called "ignorable missing
mechanism,” while other applications of the GEE approach will require u more restrictive

assumption: ‘missing compietely at random.’

(1} DEFINITION OF MISSING MECHANISM

Since we face a missing data problem, we have w0 consider a nussing data generating
mechanism to decide whether we can apply the longitudinal method to the observed data ina

regular fashuon or we have Lo consider alternatives.

In general we have two types of missing mechanisis, (1} ignorable missing mechanism
and (11} nonignorable missing mechanism. If missing data are gencrated by the ignorable missing
mechanism, we can apply the longitudinal methods in a usual fashion, but if the missing data are
generated by the nonignorable missing mechanism. we can not apply those methods directly to the

observed data.

The ignorable missing mechanism can be categorized into two types of the mechanisms,
missing completely at random (MCAR) and missing at random (MAR). MCAR can be defined as
a missing mechanism that a probability of missing data occurrence does not depend on the past
observed values nor on the future values we cannot observe. [n this sense the missing values will

occur at random, not depending on any factors. On the other hand, MAR can be defined as a




missing mechanism that a probability of missingness can depend on the past observed values, but -
not on the future values. One possible example is that a subject drops out of a study because he or
she entered the study with a high initial value, although the effect of the treatment was the same as

the effect on subjects with a low initial value.

With the nonignorable missing mechanism, the probability of missing values depend on
the past observed values and the future unobservable values: in this case, potentially,
probabilities can be modeled using observed values and other factors. For example. the
probability can be modeled by the subjects’ initial values and the rate of change of the efficacy
variable over time. Wu and Carroll (1988) employ a probit regression model with initial value, rate

of change, and duration of a subjectin the trial. These concepts were introduced by Dempu.er,

=

]

Laird, and Rubin. Mathematical details can be referred to their paper and monograph (Little and
Rubin, 1987) The effect of missing data on longitudinal analysis, especially for linear models,

was investigated by Laird, 1988.

(2) DEFINITION OF THE RIGHT INFORMATIVE CENSORING PROCESS

In a clinical tnal. noncompleters posc a proolem that is simular (o the right censoring
problems with the analysis of survival data. Since we are interested in the time trends of treatment
effect over the course of the tnal, the right censoring process can be defined to be
“nouinfommzivc" if the process does hot depend on the individual rates of ch:mge: of the efficacy
variable during the trial, and to be “informative” if the process does depend on the rate of the

change (Wu and Carroll, 1988).

If the right censoring process is noninformative, this process can be chmcterized as an
ignorable missing mechanism. That means that we can directly apply longitudinal analyses to the
observed data. If the right censoring process is informative, the missing process might be due to a

nonignorable missing mechanism. In this case, if we apply longitudinal procedures to the

observed data in a routine fashion, the estimators wiil be biased.




APPLICATION OF LONGITUDINAL ANALYSIS AND ITS RESULTS

In employing the GEE approach, we began by restricting the analysis to eomp!etcrs and . »
invesiigated the time trend in each reatment. In each treatment, linear models are choscn as

parsimonious models, because the quadratic term in cach group was s:austzcaﬁy sxgmﬁcant To

adjust for the quadratic term in a linear model, the ﬁrst-ordc.r autocorrelation (AR-1) was used asa
‘working' correlation in the generalized estimating equauons Graph 1 shows the time trend for

ach treatment. The next table shows the significance of comparisons of results (slop

placebo.
PLACEBO CDMPARISONS
P- VALUES
NEF-HIGH o I\[IPRAMINE
COMPLETERS 0.42 0.02 _,

Sgcondly we restricted the analysis to ncncompleters and investigated the time

each treatment oroup We then compared the nme trends be!ween completcrs and noncom"letsrs m _
each treatment group to see whether the right censorma was informative or nomnfoxman
Dropouts were due to lack of efficacy, adverse cxpenences patient refusal, etc. Thj

shows the i‘rcqmncv of the dropouts for all reasons and for I:nck of efficacy in each

“week:
FREQUENCY OP DROPOU’IS
PLACERO NEF- HIGH  IMIPRAMIN
WEFK ALL  LACK OF EFF  ALL LACK. OF | " ALL LACK OF FFF
T3 1 0 0 0
2 0o 0 2 3 1
I 9 5 9 6
4 2 2 2 6 4
508 3 2 I 0




i Gra h- 2""’Graph 3, and Graph 4 show Lhe ume trends for compieters noncompleters for

7 “aﬁ rcasonS_ .and nbncomplete's dueto* [ack of ef ﬁcacy for each treatment. Ina comparison of
o these ﬁgurés the time treNds for noncomplcters due to “lack of efficacy” varied noticeably from
[he:m:nds observed for noncompleters for* a‘l reasons ” The frequenc» table shows that most

: the urne trend in noncompicters for reasons
other lhan lack of.cfﬁcacy shou!d be vuy smnlar to that for completers The next table displays the
. : results of statxsncat tests comparing the ume trends for completers with those for nom:ompie(cm for

aii reasons and for ‘Tack- Ofefﬁcacy

COMPLETERS VS NONCOMPLETERS
PLACEBO NEF-HIGH = IMIPRAMINE

-

Spror . peoon
P <<0.01

oo .

Itis apparen't'that'thef right censoring, {due to dropnuts) was mosz izkeiv to be “mformauve

."’due to ﬂ, nomgnor"xbic missing mechamsm T’he next Eable summanzes the resulis:

’MISSH\(’" MECHANISM

PLACEBO . NEF “HIGH" i IMEPRAMENE |




With results indicating the existence of informative right censoring, we could not directly
employ the GEE approach with the observed data. Wu and Carroll (1988) have proposed an
approach to the analysis of data with informative right censoring, that appears to be apphcable to
this circunstance. In their approach, they assume that the repeated measurements of the primary
variuble follow a linear function of time, and that the right censonng mechanism depeuds ona
subject’s initial value and slope. They assume that the right censoring mechanism can be descdbed
by probit regression. It is known that these estimates are sensitive to a model misspéciﬁcatibn of
the right censoring mechanism (Wu and Carroll, 1988, and Laird, 1988). Therefore we applied
their method in thc least efficient manner, i.e., using ‘'unweighted least squares’ (U\VL‘-’} This
approach s been shown to be robust with respect to censoring mechanism. The next table
displays thwe results of comparisons of treatment group time trends with the placebo u'end followmg

application of this methodology.

PLACEBO COMPAR:SON
P-VALUES

NEF-HIGH IMIPRAMINE
P=0.02 P =0.002

Note: these results assume B is normally distributed with mean By and covariance }.'. BK
(Eguation 2.1, Wu and Carroll, 1988)

DISCUSSION:

Since we are dealing with a missing data problem, we need to investigate whelhér the

missing mechanism is an ignorable mechanism or nonignorable mechanism. U’smo the

informative right censoring definition, the missing mechamsm is more likely due to mfonnaUVc
right censoring, i.e., due to nonignorable missing mechanism. The next table summ;;qzcsall the

- comparison of all the results from these analyses:




PLACI:BO COMPARISON
P-VALUES

COMP NONINFO INFO OC LOCF
NEF-HIGH P=0.42 P=0.16 P=0.02 P=050 P=0.03
IMIPRAMINE P=0.02 P=0.002 P=0.002 P=007  P=0.04

Notes: COMP stands for completers, NONINFO stards for noninformative right censoring,
INFO stands for informative right censoring, QOC stands for observed case, and LOCF
stands for last observarion c_:zrrzed Jorward.

frn the analvsis of duta for complieters (COMP), as expluined above, the data set was
restricted 1o the subjects who campleted the il

For NONINFO. «ll possible daia soic were wed 10 oxtimate the linear coefiicients. This
analysis wounld be valid if the missing me. ":,' soons oo fronm noninformative right
censoring, Le., ivnorable missing mecha on

CFor INFO, Wi and Carroll's appeoach was emploved. This approach assumes that the
informarive right censoring mechanism is a furncrion of initial values, the s siope . and the
time of dropout. In general, if the missing mechunisa is nonignorable, then we need to
model the missing “echani . [f we treat the right censoring as rmnm]am:; tive and use
the entire data set. the est ,"'tars will be biased. Here, we used the unweighied least
squares estimates. Since the estimators are not weighted, this estimator w {il be a robust to
the selection of a model for the informative censoring, e.g. logistic regression mode! or
probit regression model, but Mtk umweighted least squares, we lose efficiency of the
estimators. : :

For OC, the analvsis was. dane at week 6 with the observed data set at weel: 6.

For LOCF, :he missing dam’ were carried forward ro week 6. As mentioned above. in
this analysis. the asswnption is made that the last observed data remains conszar

3

chroughow the study.
In this analysis, the completers in the 3 treatment groups behaved in a similar fashion, but the
dropouts due to the lack of z:ff’micy were noticeably different. i.e., in the placebo group. the
HAM-D 17 scores increased over time, while, in contrast, in NEF-HIGH and IMIPRAMINE
groups, scores decreased over time. These factors contribute to the observed difference in OC and

LOCF analyses, and in the CO\{P and INFO analyses. This approach is discussed for repeated

: categorical data by Park and Davis, 1993. /:ﬂ 7 7/

Masahxro Takeuch: Sc D

cc HFD-713/Dr. Dubey
HFD-712 Dr. Wilson
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A, . <nda.. 03A0A=003

TABLE A
Protocol: 03A0R-003, Stratums 2191
Demographic characterintxca for Total Patxent Sam le :
o Age (veara) : ;;;, Sex [n(%)] ik Race {n(%)]
Treatment SRR ) _ R : : e .
Groups B Mean Rang@: _Male Female. White Non-White
Nefazodone-Low 46 | 3%.9 n 18 (39} | 28 (61) 46 (100} 0
Nefazodona-High 44 - 1. 43.3 3 12 27y 32 (73) | 44 (100) 0
Imipramine 45 . 43.9 ‘ 23 (51) 22 (49} 45 (100) )
Placebo 4  42.2 § 15 33y | 30 (871 as_(100) | 0
. ’ I3
i TABLE B
Protocol: 03AOA-003, Stratum. 2191
Patient Completion Rates
o ; Intent~to ; ¢ Completers [n(%))
] Treatmant Number. o =Treat ' ) i
L GrOupe .- ‘I Randomized . Sample Wk 1 . Wk 2 Wk 3 . Wk 4 Wk 5 Wk 6
‘Nefazodone=Low 46 5 v 16 45 (100% | 44 (- 96) | 45 ( 98y 143 ( 93) | 38 (‘83) | 34 ( 74)
Nefazodone-High 44 a4 44 (100) | 44 (100 | %2 ( 95) | 37 ( 84) | 3& ( 77 | 33 ( 75)
Imipramine 45 45 45 (100) | 45 (100) | 42 { 93) | 35 ( 78} | 29 (' 64) | 27 { 60)
Placebo - 4% | 45 | 4% (100) | 42 ¢ 93y | 42 ( 93y | 31 {63} | 29 (64) | 24 { 53)
TABLE C
Protocel: QIAOA-003, Stratum: 2191
Doexng Informatxon
' Mean Modal Dose (m /day) for Completersa in Active Drug Groups
Treatment
Groups Wi 1 Wi 2 . Wit 3 Wk 4 Wk 5 : Wk 6
Nefazodone-Low 102.2 204.0 . 242.2 : 245.3 246.1 , 245.6
Nefazodone-High | 206.8 410.2 | a73.8 | a75.7 473.5 | 4s2.1
_Imipramine 0102,2 b 200.0 L 28)8 | 226.4 222.4 215.7
124
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TABLE D {
Protocol: Q3A0A-003, Stratum: 2191
Mean {least Squares) Change from Baseline in HAM~D~-17 Total Score

LAST OBSERVATION CARRIED FORWARD ANALYSIS -~ ANOVA

Treatment wWoes

Treatmant Bageline Wik 1 LWk 2 Wi 3 Wi 4§ WK L Wk 6

Groupa i'n X 1 X in b4 n X n X n X n X
Nefazodone-Low 46 ;25'2 46 | 2.1 %46 ~4.81 46 | -7.0 | 46 ~8,1 46 - 7.8 46 - 8,2
Nefazodone-High asl2s.6) as ! 2.8l he |~6.a] 44 | -7.9] a4 | -9.2 | 44 | ~10.1 | a4 | -11.0
Imlpramine , 45 | 25.8 | 45 | -1.2 | &5 | -7.0] &5 | -8.6 ] 45 | -9.8 | 45 | -19.8 | 45 ~-10.8
Placebo 45 125.9 ] 45 | -1.9 45 | 3.0 a5 | -s.0] 45 | -6.4 | 5 | = 6.1 | 45 | - 6.8

. i;’-—aided p-values fc%r pALEWiBE COmMparisony

Nefazodone~Low ve Placebo : 0.‘28 0.4: ' .18 U.499 vd 0.32 0.45

Nefazodone-High ve Placebo © 0.59 0.23 @ 0.01 . 0.29 .09 0.03 0.03

Imipramina'v:r?lacebo © 1 0.86 | __0.79 % .00 | 0.07 0.0% 0.01 0.04

' OBSERVED CASES' ANALYSIS ~ ANOVA

Treatment Week

Treatment .~ |Baseiine | Wk 1 w2 o] wk3 Wk 4 L wes I wxe
Groups S K ’T-E:n {‘ x In B X n : X n.k X n % | fi X n X
Ne fazodone-Low | 46 55.2 66 | -2.1 0 ek | -s.00 as 172! a3l -8.9] 38| -9.81| 34| -10.2
Nefazodona-High 44 1 25.6 | 48 | -2.4 | 44 | ~6.4 | 41 | -8.0| 37 | -10.2 | 34 | -11.9 | 33 | -13.2
Imipramine _145l2s.8| @5 §-3.2 a5 | -7.01 a1 | -9.3] 38 L ~11.81 29 | -15.0 ) 27 | -15.9
Placebo 1 a5 | 25.9 | 48 ~i.4 42 «3;¢'1 42i ~6.4] 31 ] -9.3129 | -9.6]24 ~11.9 ﬁ
v e _ 2-ided p-values for puirwi.iw comparisons ’ :
Nefazodone-Low va Placebo 0.28 0.41 0,20 0.62 0.80 0.93 0.55
Nefazodons=-High vs Placebo | . 0,59 0.23 | ooz 0.33 . | o.60 0.21 0.50

i Imipramine ve Placebo | 0.86 9.79 7ﬁ§gfoa 1 p.08 " 0.16 0.61 0.07




: T&BL& F
e Prot,ocals 03A0A-003, Stratum: 2131
Mean (Least Squares) Change from Baselina in HAM-D Depressed Mood (Itam 1) Score |
RS Y asznvmox cm‘xn ro«kwam ANALYSTS - ANOVA
T N : i Tmatmﬁnt Week
Treatment A Béae}.iﬁe Wk 1. | Wk 2 Wk 3 Y w&f ¢ S
Groups v o X n ¥ i on i X n X A 5 % 6 X
Nefazaodons~Low 146 | 3.0} 46 | ~0.3] 46 | ~0.5 | 46 | -0.8 ] 46 | 0.5 | 46 | ~1.0 ] 46 | ~1.0
: Nefazodone-High ~ 1°44 | 2,81 44 | -0.2| 44} ~0.5 } a6 | ~0.7| 44 [ -c.9 ] 44 |'-0.8 | ¢4 | -1.0
: Imipramine . | 45 | 3.0 45 | -0.2.) 45 | -0.7 |, 45 | 0.9 45 | ~1.1 1 45 | -1.3 ] 4% | -1.2
Placebo : 45 1 3,01 65 | ~0.1 0 45 {1 «0.3 ! 45 | ~0.7 145 | ~0.e | 48 .09 € ! -0.,6
" 2-aided p-values for pairwise Comparisons :
Nefazodone-Low vs Placebo : | . 0.5% .09 0.22 | 0.32 .15 9.06 0.12
Nafazcdone-ﬂxgh vs Placebo 0,03 0.6 i 0.13 L 9.97 S D.23 Q.32 0.1%
Imipramine ve Placebo . | ' 1.00 0.32. | 0.02 | 0.23 0.03 901 0.02
LAST' OBSERVATION CARRIED FORWARD ANALYSIS - ANCOVA '
] ; ; Treatment Wewrn : ;
] Treatment . §§-¢;i.ne LI S Wk 2 ML S ... R w% 5 Wik %
4 Groups . .- R o 1% n - X Hop b ixXx Tinol % LT X SR LI 3 X
] Nefazodone=Low o146 1301 a6 ~0.3 ) a6 1 <0.8 146 | -0.8 146 | <08 45 | 0.9 | &5 -0.9 |
1 Nefazodone-High j 44 2.8 44 | ~0.2 % 44 | <T.6 1 44 1 ~U.E 1 4% Dl 44 o ( o]
Imipramine | 457 3.0 45 | -0.20 ¢5 {06 35 1094 Poyvlas fni el -2
PR Placebo _ . - 45 [ 3.0 45 | -0.1 45 1 -0.3 1 45 | 0.6} 4% | ~0.6 1 &% | - 5 4 gL ¢
- o L o 2-gided p-values for paix:wme r’”’em:»ax irong o —
Nefazodone-Low ve Placebo 0.55 o.11 4 e.28 b om.g, 1 oo ">
o Nefazodore-High ve Placebo 0.03 0,26 T.21 ; . o . ;
. ‘ Imipramine ve Placebo | . 1.00 - 6.0 i m ” ‘:;m ) : )
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DRI S S SR VNPT TS B

Yk@&qﬁg ¥ : 3
S o Protocol: CJADA-ODI, Stravae: (i 7 ‘
Mean (Least Sguares) Change ?Fﬁ"ﬁﬁﬁdlkqf Ln MABeT 7

OBSERVED. CASES ANA! Y815

{

‘Treatmant

- Baseline Wi} b wWwoE
. Groups i b.%x | anl X . in
.. Nefazodone-Low 5 1 3.0 e8| -0.31 86 [~0.%
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’ Protocol: 03a0a-D03, Stratum: 21%1
Maan (Le&an Squares} cnange from Baseline in €G! Scale: Doctor’s Opinicon of Severity

LAST OBSERVATION CARRIEﬁ FORWARD ANALYSIS - ANOVA

Treatment ween

Treatment Baseline Wk 1 oWk Wk 3 Wk 4 I

2 WK &
Groups n % no| X ! n X n X f X n % n X
Nefazodone-Low 46 | 5.4 | a6 | -0.4 |46 -0.7! 46 | -1.0] a6 | -1.3] 46 | <1.4 | 46 | -1.5
Nefazodone-High 44 | 5.5 | 46 | -0.5 |laa | =1.0| 44 | ~1.3 | 44 | -1.6 48 | ~1.7 | aa | -1.5
Imipramine | a5 |s.6] a5 | -0.3 45 1 =1,1 45 -1.6 1 45 | ~1,5 | 45 §1.9 45 | ~1.9
Placebo 1 48 15,5 a5 | ~0.2:45 | ~0.5| 45 | -1.0] a5 b -1.0] a5 | 1.0 45 | -1.1
i;sid§d p~vaiues for pairwise comparisons
Nefazodone-Low vs Placebo 0.45 0,37 0.40 ‘ 0.80 0.30 0.23 0.29
Nefazodone~High vs Placebo 0.66 - 0.20 | 0.02 . 0.16 0.907 0.05 0.03
Imipramine vs Piaceuq 9.30 0.68 [ 0.01: 0.0z ©0.08 0.01 0.02
OBSERVED CASESIANALYSIS - _ANOVA
Tréatment weeﬁ i
Treatment |.Baneline Wk 1 § Wie 2 Wk 3 Wk 4 W 5 Wk 6
Groups y S ox no | n ox nof % Im |ox n X n X
Nefazodone-Low 146 | 5.4 a5 | ~0.4) 43 | ~0.7] a8 | -1.00 a3 |-1.5! 38! 1.8 341 -1.5
Nefazodone~-High 44 | 5.51 48 1 -0.5 1. 48 | -1.0] 42 | -1.4 37 8 -3.8 4 34 P -2.0f 33 4 2.2
Imipramine | a5 | 5.6 45 | ~0.3 545 ~3.3 0 42 |~1.6] 35 l-18 i 23 2.7 0 27 4 -2.9
Placebo 45 15,51 45 | -0.2 a2 leos ] a2 loinlay ioisl ool cnslaa 20
2~gided p-values fo; pairwise comparisons
Nefazodone-Low vs Placebo 0.45 0.34 L 0.45 0.92 5.97 3.0 oL 8%
Nefazodone-High ve Placebo |  0.66 0.20 I 0. 04 0,24 5.3 0.13 0.52
Imipramine vs Placebo |  0.30" 0.68 |l o: 01 ol 0.04 0.33 0.01 0.03




TABLE I
Protocol: 03A0A-003, Stratum: 2131
Mean Score in C€GI Scale: Doctor’s Opinion of Improvement
'LAST OBSERVATION CARRIED FORWARD ANALYSIS - ANOVA
; Treatment Week

Treatment Wk 1 Wi 2‘ Wk 3 Wk 4 Wik S Wi 6
. Groupe ‘n Mean n Méan n Méan n Mean n Mean It Mean
Nefazodona-Low as | 3.6 | a6 | 3.3 | a6 | 2.9 | 46 | 2.7 1 46 | 2.8 | 46 2.7
Nefazodone-High 44 | 3.5 | 44 3Lo 44 2.8 44 2.7 44 2.5 44 2.3
Imipramine 45 | 3.8 | 45 3.0 45 2.6 45 2.6 45 2.5 45 2.5
Placebo 45 3.9 45 357 45 3.2 %5 3.2 45 3.2 45 3.0

‘ 2-sided p-values for pairwise cémpariﬂone

Nefazodone-Low ve Placebo ' 0.02 0.04. 9.26 0.07 0.20 0.28

Nefazodone-High vs Placebo __0.01 <0.01 0.13 0.0% 6.01 0.02

Imipramine ve Placebo : .0.47 <o.0£ 0.02 $.03 0.01 0.06

OBSERVED CASES ANALYSIS ~ ANOVA
{ ' Treatment Week

Treatment Wi 1 Wk 2 Wk 3 Wk 4 Wk S Wk 6
Groups ] n_ | Mean | n Mean n Mean n Mean n Hean n Mean
Nefazodone-Low 45 | 3.6 | a3 | 3,2 J 4aa | 2.9 | a3 | 2.5 | 38 | 2.5 | 3a | 2.3
Nefazodone-High 44 | 3.5 | 44 | 3.0 | 42 2.8 |37 | 2.4 34 | 2.1 33 1.9
Imipramine 45 3.8 45 3;0 42 2.5 35 2.3 29 1.8 27 1.7
Placebo 45 | 3.9 42| 36 [ eaf 3.1 {31 2.7 | 29 | 2.6 [ 24 2.1

#isidéd p-values td; pairwise COMPArisons

Nefazodone-Low vs Placebo 0.02 0.06 . .. 0.48 G.L a0 .7 G.44 -

Nefazodone-High vs Placebo 0.01 <o.015 0.26 5.0 C.gt 0.47

Imipramine ve Placebo G.47 <0,011 - 0.02 Q.17 <0,01 J3.16
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Study 034A0A-003 (Conducted 11/86 1o 6/90)

in Study O3A0A-003, patients were randomized to 4 treatment arms: jow dose nefazodone;
high dose nefazodone; imipramine and placebo. The first three groups could be titrated to peak doses
{mg/day} of 250, 500 and 250, respectively. The duration of treatment was § weeks.

Study 03A0A-0Q3 was originally planned as a2 multicenter study with 5 centers (alf in Canada).
Enroliment was initiated 11/86 at Center 2191 (Fontainel; about 6 months later the other 4 center
began enroliment. One investigator withdrew from the study and the other 3 centers ended recruitment
of patients after 1 10.8 months die to slow enroliment, change in personnel or change in priorities. The
protocol was amended 7/11/88 1o change the proposed sample size aliocation from 240 patients at
4 centers to 240 patients at Center 2191.

The number of patients randomized and the number of completers for the 3 small centers and
Center 2131 are shown in the table below. Of the 204 patients randomized, 180 {88%) were in Center
2191 while only 24 patients were enrolled in the other 3 centers.

Table 4. Study O3A0A-003
Sample Sizes

NEF LOW NEF HIGH | PLACEBO IMIPRAMINE

Afl Patients
" Randomized 51 50 52 51
Completers 36 {(71%) 37 {74%} 25 (56%]) 30 {(53%)
Center 2131
- Randomized 46 44 45 45
Completers 33 (72%) 33 {75%) 24 {53%] 26 {58%)
3 Small Centers

Randomized 5 6 7 &
Completers 3 {60%) 4 (67%) 5 {71%} 4 (67 %)

For the "all patients® dataset, the sponsor pertormed 2 2-veay ANOVA including the treatment-
by-center interaction term in the model {the 3 small centers were combined to form 1 center}. effects
were assessed using the Type IV sum of squares. For the by center analyses, 3 1-way ANOVA was
performed. The results are presented on the following page.

It should be noted that in the sponsor’s study report, only the results {or Center 2191 were
presented without providing the rationale for the exclusion of the 24 patients in the small centers.
However information regarding the combined sample and the small centers was provided in
appendices.




From the table of HAM-D 17 Total resuits below, it can be seen that the low dose clearly does
not beat placebo for any dataset. The placebo comparisons for the high dose nefazodone group and
the imipramine group show a significant treatment effect for patients in Center 2791 but not for all
patients combined. (The pattern of response seen for the HAM-D 17 Total was repeated for each of
the other 3 efficacy variables.)

Tabie 5. Study O03A0A-003
Sponsor's HAM-D 17 Total Change from Baseline Results

PLACEBO COMPARISON
TREATMENT GROUP P-VALUES
LOW HIGH PLA IMP LOW HIGH . IMP
All Patients LEAST SOUARES MEANS
RBaseline 26.4 25.4 26.5 25.2 .86 23 .18
Week 6 -
LOCF -7.4 -11.6 -11.3 -11.1 .17p!t .80 .95p
QcC -11.8 -13.% -16.5 -186.0 dip .26p .84p
" Center MEANS
( 2191
! Baseline 25.2 25.6 25.9 25.8 28 .59 .86
Week 6
LOCF -8.2 -11.0 -6.8 -10.8 45 .03 .04
k' ocC <10.7 -13.2 -11.9 -15.7 - .55 50 87
3 Smalt MEANS
Centers
Baseline 27.6 25.2 27.0 24.6 74 Vi .18
Week 6
LOCF -6.6 -12.2 -15.7 -11.4 D8p 47p 4ip
oC -13.0 -13.8 -21.2 -16.3 .13p 14p 32p

Reviewesr's Comments on “All Patients” Analyses

In this section, | wilf discuss the “alf patients” analyses and how the results compare to the
Center 2197 resuvlts. In the section that follows, the sponsor’s analysis of Center 2131 will be
presented and discussed. -
From the table above it can be seen that the high nefazodone response is consistent across the
. 3 samples while the placebo response is not. The inconsistency of the combined results with the
Center 2191 results appears then to be due to the farge positive response seen for the placeba patients
in the small centers.

A "p" indicatees that the results favor placebo.




There were only 7 patients in the placebo groups of the 3 small centers. Four of the 7 patients
had HAM-D values of less than 5 at the completion of the study (see figure belowl); only 10% of the
placebo patients in Center 2191 had values less than 5 at endpoint (the mesn and median HAM-D
LOCF for the placebo group was 18). [Note that the 3 different line types in Figure 2 represent patients
inthe 3 d:fferent small centers. ) )

Figure 2. Study 03A0A-003
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0 HAM-D 17‘»"To;ai._
35 +—+
30 -
— 2‘!31-3
25 S 24345
e 2134-26
20 Lo 2434-39
“X- 2136-1
45 ©- 2183-1
-0 2193-5
10
5.
o —— ey
01 2 3 4 5 b
Week

SR

]




The inclusion of these placebo patients with unusually large responses in 3 Type Hi SS analysis
which gives equal weight to each center (the one performe.f by the sponsor) produces nonsignificant
tresiment differences. Regardless of the aberrant placebo effect, equal weighting of centers of grossly
different sample sizes does not seem reasonable to this reviewer. Two alternate approaches would be
to analyze il the data excluding the interaction term but including the center term [giving equal weight
to each patient) or analyze only the data from Center 2191, This reviewer did the former and the
sponsor did the latter {which is discussed in full on the following pagesh. The "all patients” results for
ANOVA 8t Week 6 and for & repeated measures analysis using data from Weeks 1 to 6 showed
borderline significant differences between high dose nefazodone and placebo (HAM-D 17 Total LOCF,
p=.071; for ANCOVA, using basetine as a covariate, the comparison was statistically sigriticant (HAM.-
£ 17 Total LOCF, p .05

One drawback of the “alf patients " analysis is that we must assume that the interaction term
s truly nonsignificant. This does not seem to be a reasonable assumption for 3 reasons; 1) the test
for interaction is underpowered due to the grossly different sample sizes of the 2 centers, 2} one
“center” is @ combination of 3 small centers so true center effects cannot be measured. and 3) the
large placebo response in the small centers raises questions about the results of this pseudp center.
Therefore the sponsor’s approach of locking primariiy at Center 2191 seems to be acceptable. Also
since randomuzation /s blocked on center, it is not unreasonable to focus on a single large center.
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Center 2191

Patient Disposition

With respect to demographics and psychiatric history, the treatment groups in Center 2191

were similar. Slightly more than half of the patients had experienced a previous depressive episode for

which antidepressants were prescribed. .
The primary reason ior dropout for all groups was lack of efficacy {see tables befow}. These

dropeuts occurred during Weeks 3 and 4. '

Tabie 6. Study 03A0A-G03
Center 2191
Patients on Study

NEFAZODONE
WEEK LOW HIGH PLACEBO IAIPRAMINE
Randomized 46 44 45 45
1 45 [98%) 44 {(100%) 43 (96%) 45 (100%)
2 45 {98%) 42 (95%) 42 (93%) 42 (93%)
3 43 {94%) 36 {82%!} 31 (69%) 33 (73%:
4 38 (83%) 35 {80%! 29 (64%) 28 {62%)
5 34 {74%) 33 {75%) 24 {53%) 27 [60%)
6 33 (72%) 33 (75%) 24 (53%) 26 (58%) |
Table 7. Study 03A0A-003
Center 2191
Reasons for Dropouts
NEFAZODONE
Reason for Dropout LOW HIGH PLACEBG IMIPRAMINE
Lack of Efficacy 7 {15%) 6{14%} 15 {33%) 11 {24%)
Adverse Experience 1 {2%) 0 (0%} 1 (2%} 3 (7%)
Lost-to-Followup 1 (2%} G (0% 0 {C%!} 0 {0%)
Patient Refusal 1 (2%} 2 (5%) 3 (7%} 1 {2%)
Other 3{7%) 3({7%]) 2 (4%} 4 (9%)




Resylts

The low dose (peak aliowable dose of 250 mgiday} of nefazodone was not statistically
significantly different from placebo for any variable at any timepoint. In fact, for the observed cases
resuits, the magnitude of the placebo effect is sometimes larger than the magnitude of the low dose
effect. {See Figure 3 on the foliowing page.)

The high dose {peak aliowable dose of 500 mg/day)} of nefazodone was significantly better than
placebo at Weeks 5§ and 6 {p=.03)} according to the HAM-D 17 Total LOCF {see Figure 3). The
observed cases treatment effects were not significant at any single week: however, a repeated
measures analysis performed by this reviewer on data from Weeks 1 to 6 revealed a statistically
significant difference between the high dose group and the placebo group with a p-value of .03.

The nefazodone and piacebo baselines for HAM-D ltem #1 were significantly different (p =.03);
91% of the placebo patients had a baseline score of 3 while 80% of the nefazodone patients had a
score of 3 and 20% had a score of 2 at baseline. The sponsor performed an ANCOVA on the LOCF
data to adjust for baseline and found a significant treatment difference with p=.02. The results at
Weeks 4 and 5 were consistent with the week 6 resuits.

Table 8. Study 03A0A-003

Center 2191
Sponsor’s Results
] ‘ PLACEBO
;- COMPARISON
MNEF NEF P-VALUES
LOW HIGH PLA iMP
Mean Mean | Mean Mean HIGH imp
HAM-D 17 Yotal
Baseline = 25.2 ' 25.8 259 25.8 59 .86
Week 6 _
LOCF -8.2 -11.0 -6.8 -10.8 .03 04 |
i1 oc -310.7 -13.2 -11.9 -15.7 .50 07
HAM-D item 1
Baseline 3.0 2.8 3.0 3.0 .03 1.0
‘Week 6
LOCF -1.0 -1.1 -3.6 -1.2 02t .01
oc -1.1 1.4 -1.0 -1.7 .23t 01
CGj Severity of lliness
Baseline - 5.4 55 5% 5.6 56 30
Week 6
LOCF -1.5 -1.9 -1.1 -1.9 03 02
EJ ocC -1.9 -2.2 -2.0 2.9 5 03
Gt GI
improvement
Week & )
LOCF 2.7 2.3 3.0 25 D2 08
oC 2.3 1.8 2.1 1.7 A9 12

i .
ARCOVA results with baseline as the covariate.
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LOCF

OBSERVED CASES

Figure 3. Study 03A0A - 003
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Reviewer’'s Comumnents on Center 2197 Resulis

it is clear in this study that the low dose of nefazodone (peak allowable dose of 250 mg/day}
was not effective.

The high dose of nefazodone beat plascebo on ail 4 efficacy variabies when looking at the LOCF
resufts. The OC results did not agree with the LOCF results. (See figure on previous page.} The
percentage of dropouts far high dose nefazodone (25%) compared to placebo (47 %} suggests that the
lack of agreement for the L OCF and OC results may be due to the dropouts in the placebe group. That
‘s, the dropouts in the r webo group may bias the LOCF results for the drug since those patients were
not given the opportunity to improve, However, for imiprarmune, the LOCF and the OC comparisons
agree suggesting that it may not be the dropouts in the placebo group that contribute to the lack of
agreement of the results for the nefazodone group. Nevertheless, the effect of the drapouts on
treatment effect should be examined further.

The dropout patterns for the drug proups in Center 213 were unusual compared to what was
observed in the other studies in this submission and compared to what is typically seen for imipramine.
Usualty, in the high dose nefazodone group and the imipramine group, 2 {0 3 times more patients drop
due to adverse events than due to lack of efficacy. In this study, for all groups, only 5 patients dropped
due fo an adverse event while the majority of dropouts discontinued due to lack of efficacy (Table 6).
These resufts, also are surprising since the piotocol does not list “lack of efficacy” as a criterion for
removal from the study fwith the exception of this study and Study 104-002, ali the protocols in this
submission specifically list “lack of efficacy” as a criterion for removal). Howeves, the Doctor’s
Dispaosition form does list “patient feels worse or no change® as a potential reason for withdrawal.

This reviewer performed & series of Week 6 LOCF analyses on the HABM-D 17 Toral to study
the contribution of dropouts to the treatment effect. To study the effect of very early dropouts, a
Week 6 LOCF analysis excluding patients with only Week | data (1 high dose nefazodone patient and
3 placebo patients) was performed. This analysis produced a p-value of .05 for the nefazodone/placebo
comparison. Repeating the analysis excluding patients with only Week 1 and Week 2 data again yielded
a significant p-value (.02). So the early dropouts do not seem to contribute noticeably to the positive
LOCE results observed. For s third analysis, 8 patients with only Week 1, 2 or 3 dats were excluded.
The analysis produced a p-vatue af .21 for the high dose nefazodorne/placebs comparison and & p-value
of .08 for the imipramine/placebo comparisen sugpesting that the dropouts at Week 3 do contribute
to the positive LOCF results. The mean change from baseline for thase dropouts was about -4 for the
7 nefazodone dropouts and about + 0.1 for the 14 placebo drapouts. Patients who dropped after Week
2 primarily discontinued due to lack of eificacy so it seems reasonable (o include these patients in
assessments of reatment effect (the LOCF analysisl. However, one must be willing to assume that
the responses for these patiesits would not have improved appreciably during the remainder of the trial.

In addition, fongitudinal data analyses were performed by Dr. Masahira Tekeuchi (HFD-713) to
examine the LOCF/OC differences and the contribution of dropouts to the trestment effects. His
analyses, which are provided in a separate document, showed & significant difference between high
dose nefazodone and placebo with p=.02.
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.t _
ts were evalua?j; for effxc&cy:’

qufgizgﬁ 224/ patien

‘4‘/

Demographicsy Of the 234 patientaé/a34 (57%) were women and 100 (4%})
men. They ranged in age from 18 to 6% and 168 (72%) met DSM-ITI diagnogtic
criteria fgr ¥ajor Depression, Mel?ﬁcholic Subtype; 138 (59%) exper;ghced
a previous depress .e episode. /

- - /;"‘ /[
Dosing 'Information: 2 oral c fsulea given BID. Dosages: nefafodone 50
mg/day (one 25-mg capsule; oné placebo capsule); nefazodone 800 mg/day,

two | 25-mg capeules); nefatodone 200 mg/day, (twe 50-mg/ capsulesj:
refazcdone 300 mg/day, (one/100-mg capsule, one 50-mg caij}é)a

Copcomitant Medications: The protocol permitted the Aﬁge of chloral
nydrate for sleep and fhis was the most frequently ysed concomitant
paychotropic medication/ Six patients, four on placedbo and two on 50
ig/day nefazodone, s;é{ prohibited concomitant psychétropic medication
talprazolam, hydroxyzine, diazepam, and tri&zolam{}gbut these patients

jwere not excluded frgm the analyses. /

! /
i £ (’
\Efficacy Results: /{see appendix) Patients were cbHnsidered evaluable for /
efficacy (i.e.. Kncluded in the Intent-to-Tre Sample) if they were/
randomized to trgatment, received a dose of stylly medication, and had ap

efficacy evaluafion during treatment. Two hupdred twenty-three patients
were evaluable/for efficacy; 47 received plagdebo, 43 received nefazodghne
50 mg/day, 46/received nefazodone 100 mg/daf, 46 received nefazodone /200
mg/day, 41 rgceived nefazodone 300 mg/day/ and 11 patients were logt to
follow-up. / Vi <

/ Vi

The week # results {LOCF and 0OC} for gﬁe €G! and the HAM-D Hoog Item }
were not/ significant at any dose ledel. In this study the freatment
effects seen for the 200 mg/day dose afe greater than the effects seen for
the 300/ mg/day. / 7

#
£

£

T.2.6/4 Conclusions: This tri?i failed to show statizﬁically that
Nefazbdone is more effective than‘placebo for the treatment 6f depresaion.

Double-Blind Trial of Two Daily Dose Ranges of
in the Treatment of Depressed Outpatients

T.2.7
Nefazoddm

7.2.7.1 Iavestigator\Locations: James Claghorn, M.D., Clinical Research
hsscciates, Houston, Texas, USAR (Study 2407); A. John Rush, H.D.,
University of Texas, Health Science Center at Dallas, Dallas, Texas, USA
{Study 2410}). '

7.2.7.2 Study Plan:

objectives: To determine the safety and efficacy of nefazodone titrated
in two dose rangss (recommended low-dose range 150-300 mg/day and
recommended high-dose range 300-600 mg/day} as compared to placebo in the
treatment of patients with moderare to severe depression.

Population to be Studied: §6§t§atients of either sex, 18 years of age or
older, with a diagnosie of or Depressive Episode or Bipolar Disorder,
Depressed (DSM-I1II}.

study Dessignm: Multiconter, randomized, double-blind, parallel-group, 6-
week comparison ¢f the safety and efficacy of two dose ranges of
nefazodene and placebo. Rating scales included: 17-Item Hamilton Rating
Scale for Depression (HAM-D-17}; Clinical Global Impressions (CGI} Scale;

22




Inventory for Depressive Symptomatology — Clinician (IDS5~C}: and Inventory
for Depressive Symptomatology -Self Report (IDS$S-SRy. & narrative of the
physician’s overall assessment was collected on the End-of-Study
Evaluation Form.

Plan for Analysis: A two-way analysis of variance (ANOVA) model with
study center, treatment, and study center by treatment interaction effects
wag used o test for taseline comparability as well as differences between
treatrents fcr the change from Bageline in HAM-D and CGI Severity scores.
Categorical data such as £GI Improvement scores were analyzed within the
frameworx of the genera.ized Cochran-Mantel—-Haenszel (CMH} procedure,
using study center as the stratification variable. Both the two-way ANOVA
and CMH models teszted the differences betwegen treatments averaged across
vhe study centers. The plianned sample size of 240 patients had a power of
> BO% w0 detect an average difference of four points in the nAM-D-17 Total
scare berween nefazodone and placebo.

7.2.7.3 Study Conduct/Outcome (see related appendix table)

Patient Dispositioa: 240 patients at two study <¢enters were randomized to
treatment. 230 patients were evaluable for efficacy.

Demographics: Of the 240 patients, 144 (60%) were women and 96 (40%) men.
Patient age ranged from years. 227 met the DSM~III criteria for
Major Depression and 1} met the criteria for Bipolar Disorder, Depressed;
melancholia was diagnosed in 26 (11%) patients; 158 (66%) patients had
recurrent episocdes of depression; and 151 (£3%) patients had their current
episode of depression for at least 6 months.

bosing Information: Qral cepsules administered BID. Recommended dosage
ranges: low-dose nefazodone, 150 to 300 mg/day (50-mg capsule), beginning
at 100 mg/day: high-dose nefazodone, 300 to 600 mg/day (100-mg capsule),
beginning at 200 mg/day; placebo 2-6 capsulesfday. The mean modal dose at
Week 6 was 276.0 mg/day for the low-dose nefazodone group, 513.5 mg/day
for the high-dose nefazodone group, and 5.% capsules/day for the placebo
group.

Concomitant Medications: The protocol permitted the use of chloral
hydrate for sleep and this wags the most frequently used concomitant
psychotropic medication.  Fifteen patients took prohibited concomitant

psychotropic medications {(alprazolam, amitriptyline, diazepam, hydroxyzine
HCl, Librax, lorazepam, L-tryptophan, nortriptylinme HCL, oxazepam,
promethazine, Synalgos, and unspecified tranguilizer); these patients were
not excluded from the analyses.

Efficacy Results: Patients were considered evaluable for efficacy if they
were randomized to treatment, received a dose of study medication, and had
an efficacy evaluation during treatment. ©Of the 230 patients meeting
these criteria, 77 received placebo, 77 received low-dose nefazodone; and
76 received high-dose nefazodone. ’

Iin O004A the low dose and high dose effects are not different from placebo
effects.

7.2.7.4 Conclusions In 04A neither the low or high dose group is
superior to placebeo in any efficacy variable. The lack of a active control
group make interpretation difficult and OC results favor placebo.
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hppendizx 03A0A-004A

TABLE A
Protocol:! O3AOA-004A
Demographic Characteristice for Total Patient Sample »
Age (years) ; Sex [N (%) ] Race (N %}
Treatment . . )
Groupe N Mean Range. ' | = Male Female White . Non~White
Nefazodone=Low 80 ©40.1 L 37 (46) | 43 (543 65 (81) 15 (19)
Nefazodone-High 80 39,6 ’ 30 (38) 50 (63) 71 (89) C 9 (1l
Placebo 80 . i 36.8 29 (363 | 51 (64) 69 (86) ©11 (14)
-TABLE B '
Frotocol: 03A0R=-004A
Patient_Coﬁpletlon Rates
, Intent-to i : i Completzrs [N (%))
Treatment Number ~Treat ; : ;

Groups Randomized Sample Wk 1 ° Wk 2 Wk 3 Wk 4 Wk 5 Wk 6
Nefazodone~Low 80 77 72 (94} 66 (86) 80 (78) S5 {71} 50 (653 | 48 (62}
Nefazodone~High 80 ' 76 70 (92} | 64 (84) 57 (75) 56 (74) 48 (63} 1 52 (68}

Placebo . 80 77 72 (94) | 68 (88) | 66 (86 58 (75) | 54 °(70) | 49 (64)

. i .
TABLE C .
Protocol:  QIACA~Q0C4A,
Dosing Information
Mean Modal Dose (mg/day) for Completers irn Active Drug Groups
Treatment ; T

Croups Wk 1 Wk 2 ‘ Wk 3 Wk 4 Wk & Wk &
Nefazodone-Low 166.0 256.1 274.2 267,31 270.0 : JI16L0
Nefazodone-High 334.3 478.1 519.3 517.9 537.5 513.5




TABLE D
. : Protocol:: Q3AQA-CO4A
- Mean (Least Squares) Change from Baseline in HAM-D-17 Tctal Scor

1]

LAST OBSERVATION CARRIED FORWARD ANALYSIS - ANOVAR

t

Treatment Week

Treatment Basaeline Wk 1 Wk 2 Wk 3 Wk_4 Wk s Wk 6
Groups Nl ox N X N X N X N X Nl X N X
Hafazodone~Low 77 23.2 77 =3.6 75 -5.5% 77 | ~6.7 77 ~-7.8 77 ~7.8 17 ~8.,3
Nefazodone-High 76| 23.6 | 76 | 3.7 | 76 | ~6.1 | 76 | -7.6 | 76 | =8.7 | 76 | -9.0 | 76 | -9.5
Placebo 77 1 23.5 | 77 | =3.1 75 w62 | 77 | -6.3 197 =78 1 77 ] -85 | 77| *8.9
£ 7 2-sided p-values fQ; palrwise comparisons
: Nefazodone~Low ve Placebo - 0.46 0.48 g1l 0.55 0.98 0.54 0.62
Nefazodone-High vs Placebo 0.88 0.39 ' 0.02 0.11 0.37 0.66 0.66
OBSERVED CASES ANALYSIS - ANOVA
» Treatment Week
Treatment Baseline Wk 1 Wk 2 - Wk 3 Wik 4 Wk 5 Wk ©
Croupe N X N X N X i X N X N | ox N X
Nefazodone~Low 771 23.2 1 72 | -3,% 6;4 5.8 | 60 | ~7.3 | 53 | -9.1] 50| -8.8] 48 | -11.3
Nefazodone~High 76 | 23.6 | 70 | ~3.7 623 -6.8 | 55 | ~8,7 ] 56 | ~10.2 | 48 | ~10.4 | 50 | -12.1
Placebo 77| 23.5 | 72 | -3.2 | 68 | -4.5 | 65 | -6.6 | 56 | ~ 9,31 54 | ~10.8 | 49 | ~13.0
2-aided p-values tok nalrwige coOmparisons '
Nefazodone-Low ve Placebo ' 072 1l 0.3 | 0.5 _g.e8 0.14 0.19
041 | 0.0 0.05 0.45 0.78 0,45
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TABLE D
Protocol: 03ADA-004A
Mean- {Least Sguares) Change from Baseline in HAM-D-17 Total Score
LAST OBSERVATION CARRI%ED FORWARD ANALYSIS -~ ANQVA
' ! Treatment wWeek
Treatment Baseline Wk 1 Wi 2 Wk 3 Wk 4 s{x 5 Wk 6
G?“p' N X N X in X N X N X N % N X,
Nefazodone-tew 771 23.2 | 77| ~3.6 |77 | ~5.5 | 97 | ~6.7 | 77 | -7.8 | 77 | -7.8 | 77 | -8.3
Nefazodone~High 76 | 23.6 |76 | -3.7 76 | <6.1 | 76 | =7.6 1 76 | 8.7 | 76 <90 | 76 | -9.5
Placebo 77 23.% 77 -3,1 77 -4, 2 77 =0, 3 77 -7.8 77 -8.5 77 ~8.9
2~glded p-valueas tbr pairwise comparisons
Nefazodone~Low vs Placebo 0.46 0.48 . 0.11 0.5% 0.98 0.54 0.62
Nafazodone—High ve Placebo 0.88 0,39 0.02 C.11 0.37 0.866 0.66 i
OBSERVED CASE.I?: ANALYSIS -~ ANOVA
Treatment Week
Treatmant Baseline W 1 Wk 2 Wk 3 Wk 4 Wk S Wk_6
Groups . Nl x N % N X N X % % N X N X
Naefazodone~Low 77 23.2 72 ~3.5 éﬁ =5, 8 &0 §F =7.3 1 53 ~9.11 50 |.~ 8.8 48 ¢ -11.3
Nefazodone-~Hich 76 23.6 70 -3.7 63 -6, 8 5% § ~8.,7 56 ~310.2 | 48 ~10.4 50 | =12.1
Placebo 77 23.5 72 w3.2V 68 e IR 6% 5.6 56 - 9,3 54 ;-10.8 49 ~43.0
2-sided p-values for palrwise comparisons _
Nefazodone-Low ve Placebo 0.46 0,72 ; G.13 0.51 G.88 0.14 0.19
0.88 0.47 0.01 0.05 0.45 0.78 0.45

Nefazodone-High vs Place mo




: TABLE F , ;
Protocol: 03ACA-004A . :
Mean (Least Squares) Change {rom Baseline 352 HAM~D Depressed Mood (Item 1) Score
-}LAST OBSERVATION CARRIED FORWARD ANALYSIS -~ ANOVA !
. ; Treétment ook .
Treatment Baseline Wk 1 k2 Wk 3 Wk 4 Wk 5 Wk 6
Groupe H X i b b N % 3] % w e:wj % N X
Nefazocdone-Low 76 | 2.8 76 1 =0.3 im -0.5 | 76 | -0.6 | 76 | -o.s | w6 | -0 | 76 | -0.8
Nefazodone-High 76 1 2.8 | 76 | ~0.4] 76 | ~0,6} 76 | ~0.81 76 | -0.9] 76 | ~-1.01 76 | ~1.0
Pl:cabo 17 |27 77 1 -0.41 77 {~0.41 17 1 ~0.61 77 | ~-0.8 37 ~L 17 -1.1
» 2-8lded p-values for pairwise compariscns :
Nefazodone~Low vs Placebo ‘ O,§4 0.53 ; 0.33 0.96 0.92 3;33 0.10
Nefazodone~High ve Placebo 0.45 0,80 % 2.07 0.16 0.42 h”p482 0.73
' OBSERVED CASES ANALYSIS - ANOVA
; f Treatment Woek
Treatment Baseline Wk 1 Wk 2 We 3 Wk 4 WK 5 Wk 6
Groups : vl N x | X N X ol N X N X
{ Hefazodone-Low 76 ~ 2.8 71 ~0.3 ¢ 646 wO;S 60 -J.6 B -1.0 50 -0.9 48 ~3.1
Nefazodone~High 76 2.8 70 -0.4 ;63 =, 7 58 =0.9 56 ~1.0 48 -1.1 50 ~1.3
Placebo 77 | 2,2 | 72 | -0.4 ]| 68 | ~0.a | 65 | 0.7 | 56 | -1.0| sa | -1.1| 49 | -1.6
Zwﬁided prvalues fér DRALEWLSES CORPATLIOONS
Nefazodone-Low ve Placebo 0.44 0.6 . LT 0.74 2.99 0.2V 2.01
Nefazodone-High ve Placebo 0.45 0.85 0,06 0.19 0.72 2.399 0.15




TABLE H
» Protocok: O0O3A0A-004A
Mean (Least Squares) Change from Baseline in CGI: Doctor‘s Opinlon of Severity

LAST OESERVATION CARRIED FORWARD ANALYSIS - ANOVA.

i

Treatment Week

¥ Treatment | Baseline Wkl | wk2 Wk 3 Wk 4 Wk S Wk 6
Groups LN ] ox N x |w X | N X N X N o4 ox N X
Nefazodone~Low 77 4.5 77 =0.3 é 77 0.5 77 ~3.8 77 .~0.9 77 -1.1 77 -1.2
Nefazodona~-High » 76 1 4.4 76 | ~0.2 % 16 | 0.5 16 -0.9 76 -1.,2 76 0} ~1.3 76 ~-1.4
Placebo 77 4.4 77 -0, 2 4 77 0.4 177 =-0.7 77 ~31.0 17 j -1.1 77 ~1.3

ZQsLded p-values for pairwise comparisons:

Nefazodone-Low vs Placebo 0.20 0.41 L 0042 . 0.89 0.79 0.95 0.60
0.88 : 0.%1 " 0.4% C 0.42 0.25 Q.23 C.45

Sefazodone-High vs Placebo

i OBSERVED CASES ANALYSIS ~ ANOVA

Treatment Week

Treatment _Baseline Wk 1 L Wk 2 Wk 3 Wk 4 Wk 5 Wk 6
Groups i -
v o ox N X o N % N X B ¥ 1 0w X N %
Nefazodone-Low ‘77 1 4.5 1 71 | -0.3 0 66 | -0.6] 60 | -0.9] 54 | -1.11 so ] ~1.2] 48 | ~1.6
Nefazodone-High ‘76 4 4.4 | 70 | -0,30 64 | ~0.5] 56 | ~1.0] 86 | -1.3 | 47 .} -1.3 | s2 | ~1.7
Placebo 77 | 4.4 | 72 | -0.21 68 | -0.5] 66 | -0.91 58 | -1.2 ] 54 | ~31.41 49 ! -1.9

. 2-sided p-values for pairwise comparisons:

Nefazodone~Low ve Pxncché 10 0;20 0,64 |- O.Ji © 0,96 G.61 G.41 : .31
. 1 4 - i . * :
Neﬁazodonecﬂigh ve Placebo | -  0.88 0,88 X 0.84 . 6.5% 0.55 D.51 0.25
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TABLE I
rotocol: O3ACA-DO4A

Mean (Least équazes) Score in CGI Stale: Doctor’s Opinion of Improvement
LAST OBSERVATION CARRIED FORWARD ANALYSIS - ANOVA
' : ' Treatment Week
Treatment Wk 1 Wk 2| Wk 3 Wk 4 Wk 5 Wk 6
Groups ;' w | mean | N | Mean | N | Mean | N | mMean | N | Mean
SR —— 7 Sr—— 2 . i :
Nefazodone-Low 75 ar ok Lorrd sl 29 L9 | 2e | 97 | 2.7
Nafazodone-High 7 (| 3.8 | 76 | 3.0 | 76 | 2.9 | 76 | 2.6 | 76 | 25 | 76 | 2.5
Placebo 97 L ose | 19 b sa {17 L s | 9r | 2e L 17 |21 | 97 | 2.7
A 2-aided p-values toé pai;wiaa cdmparisons
Nefazodone-Low vs Placebo’ 0,35 0.41 0.97 0.49 0.91 - 0.68
Nefazodone-High vs Placebo 0.66 0.13 0.33 C0.29 © 0,20 0.40

OBSERVED CASES ANALYSIS - ANOVA

. Traafment'week
Treatment Wkl Wk 2| Wk 3 Wk 4 Wk 5 Wk 6
Groups : B Y } Mean N Mea; N Mean N Mean N Mean N Hean
Nefazodone-Low 70 T 3.4 66 3.é 1 60 | 2.9 54 2.7 | so | 2.5 | a8 | 2.2
‘Nefazodone-High 70 | 3.5 | 64 3.0 56 2.6 | 56 2.3 47 | 2.3 | 82 2.1
Placebo 72 3.5 68 3.3 BT 2.9 58 2.4 5¢ | 2.3 | 45 | 1.9
2-gided —values’forrpaitwiae coﬁgarisona
Nefazodone-Low ve Placebo | . 0.43 0.61 | 0.79 - 0.16 0.33 | 0.21
Nef&zodons-ﬂigh»vs Pliacebo : 0,74 0.14 % -&er,la ) 0.45 . 0.93 % 0.31




Study 03A0A-004A (Conducted 4/87 to 5/90)
Study 03A0A-004B. (Conducted 8/87 to 5/89)

Studies 03AO0A-004A and 0048 were both conducted under the same protocol. Both studies
were ofi .,-‘.A., y designed as single ce studies. Urder an amendment to the protocol a second center

Each studv ls a 6-week trial of 3 treatment arms; low dose nefazodone (peak allowable dose

of 300 mg/dayl. high dose nefazodone (peak aflowable dose of 600 mg/day} and placebo. Therapy
could be extended to 46 weeks for responders. No active control was used in these studies.

The results for these studies are presented in the next 2 sections of this review followed by
reviewer's comments on both studies.




Study 03A0A-004A

The center resuits for this study were essentially the sama, therefore only the combined rasults
will be discussed here.

About 66% of the patients had experienced at least one previous episode of depression; the
mean number of prior depressive episodes in the placebo and high dose groups was 6 and in the low
dose group was 4.

Patient Disposition

One-hundred and twenty patients were enrolied in gach of the 2 centers (Claghorn and Rush)

for a total of 240 patients, 80 patients in each treatment group. About §0% of the patients completed
the study. .
The pattern of dropouts in this study foliowed what is generally seen in anti-depressant trials;
the low dose and placebo patients dropped predominately due to lack of efficacy during Weeks 3, 4
and 5 while the major reason for dropout in the high dose patienis was adverse events during Weeks
1 and 2. :

Tabie 9. Study 03A0A-004A
Patients on Study

NEFAZODONE
WEEK Low HIGH | PLACEBO
fandomized 80 80 . - 80 ﬂ
1 72 (90%) 70(88%) | 73191%) |
2 66(83%) | 65(81%) | 70(88%) |
3 61 (76%) 64 180%) | 63 (79%)
4 55 (69%) 57 (71%) | 56 (70%)
5 48 (60%) 51(64%) | 49 (61%)
6 47 (59%) 51(64% | 48 (60%)
Table 10. Study 03A0A-004A
Reasons for Dropouts _
NerAZODONE | , 3
Reason for Dropout LOW U HIGH PLACEBO
Lack of Efficacy 1418%) | 314%) | 14 (18%)
Adverse Experience 10013%) | 14(18%) | 5(6%}
Lost-to-Foliowup 4 (5%) B(6%) | 4(5%)
Other 5 (6%) 719%) 9 (11%)




The graph of the least squares means for HAM-D 17 Total by week shows that the groups did
not differ at any timepo@nt for both LOCF and OC. k

Figure 4. Study 03AO0A - 004A
HAM-D 17 Total by Week
[ Least Square Means
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Reviewer Comments on Studies D3A0A-004A and 03A0A-0048

Both studies were conducted under the same protocol however the treatment comparisons for
the 2 studies differ appreciably. For Study O3AO0A-O04A, sif high dose nefarodone/placebo
comparisons at Week 6 (LOCF and OC) were nonsignificant and, in fact, the placebo responses for the
observed cases data were larger than the high dose nefarodone responses; whereas, for Study 03AOA-
0048, the HAM-D Total and the CGI results clearly favor high dose nefazodone over placebo.

The 2 studies differed in 2 ways; the percentage of completers was greater in Study O3A0A-
0048 than in 03A0A-004A (75% versus 61%] and dosing for the high doseé groups was different (see
Figure 11 on page 46). The large number of dropouts may have contributed to a lack of effect in
0044, however the agreement between the OC results and the LOCF results suggests that the
dropouts are not the major reason for the lack of a significant treatment effect. Furthermore, from
Figure 4 on page 13, it can be seen that at Week 4 (when about 70% of the patients remained on
study} the LOCF and OC means for the HAM-D 17 total are not different. The dosing in O04A was
higher than in 0048 with mean modal doses of 513.5 mg/day and 387 mg/day ar Week 6,
respectively. One might suppose that the higher dose could result in more dropouts due to ADE and
contribute to & nonsignificant effect, that is, the LOCF results could be biased against the drug due to
early dropouts in drug group. However the ADE's in 004A compared to 0048 for the high dose do not
suggest that the higher dose used in 004A resulted in more dropouts due o toxicity fcompare Tables
10 and 13).

The studies were similar in that 1} data for both studies satisfied the assumptions for ANOVA
so the analyses performed appeared to be the appropriate ones for both studies and 2} the patient
populations in both studies were comparable; there were no notable differences in the baseline
parameters'.

: This reviewer could not discern-any clear reasons why the results for these-2 studies differed.-
The mglug:gn of gn active control arm may have provided some e xglgnat:@ for the lack of efficacy
observed i’ th A _study.

" The discrepancy between the HAM-O 17 Total results and the HAM-D Depressed Mood ltem
results in Study O3A0A-0048 deserves further examination. Below are summarized the data for the
items of the HAM-D 17 that showed large placebo differences including ltem § for comparison. About
25% of the treatment difference observed on the HAM-D Total was due to ftems 3 and 7. (In studies
in this submission which showed significant differences on ltem 1, the mapmwde of the treatment

ditference was 0.5 or greater.}

NEFAZODONE ’ MEAN
HIGH PLACEBO TREATMENT
Mean Change Mean Change DIFFERENCE
HAM-O ITEM
1. Depressed Mood -1.3 5N 0.2 !
B 2. Guitty Feelings - 11 -0.8 0.3 i
3. Swicide 0.9 -0.5 0.4°
7. Work and intersst 15 1.0 05°
10. Psychic Anxisty -1.1 -0.9 0.2 i
11. Somatic Anxisty -1.1 -0.9 0.2 |
E 13. Anergis 0.8 0.7 6.2 i
= p<.

In summary, the results from Study 03A0A-004A do not pravide statistical evidence of the
efficacy of nefszodone over placebo. Study O3AOA-OO04B provides statistical evidence thst the high
dese of nefazodone is effective compared to placebo for 3 of the 4 efficscy variables.

22
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treatment, received a dose of\study medxcatxon, and had an efficacy
evaluation during treatment. Of theé 260 patients evaluable for efficacy,
91 received placebo, 83 received” xmxpramxne, and 86 received nefazodone.

Sixteen patients were lost to follow up.

There are no dirfferences-in the weelk 8 LOCP nefazodone and placebo results
for center one. In.Center 2 the nefazodone group was significantly
differeant (p<.001 from placebo on the 4 efficacy measures. These
(-fferengeq are feru apparent at week 3.. The LOCF and OC results are also
consistent. ' S b

P - ‘\. . <
Data ksﬁprgvxded for che combined &nalygxsr&n the appendix.

7¢2y{l4 Conclusion: Center one, in thisg atvdy, did not differentiate
Nefazodone or Imipramine from placebo. Center two clearly does
differentiate Nefazodone from placebo and the combined analysis isalso
Toy:1 T SRR — X e !

7.2.2 Stud -004B_18/87 to 5/89) A Double-Blind Trial of Two Daily

mmmmj3 Dose Ranges™ . efazaodone and Placebo in the Treatment of Depressed
g;, Ef/r ’ @E‘;pd“ ients ‘x\ |
S 7.2.2.1 Investxgq‘or/Locationsa Joseph Mendels, M.D., Philadelphia
Medical Institute, ‘Philadelphia, PA (Study 2408); Frederick Reimherr,
M.D., University of &;ah College of Medicine, Salt Lake City, UT: (Study~~7u
2831y,
7.2.2.2 study Plan: »\

Objectives: To determine khe safety and efficacy of nefazodone titrated
: .. in two dose ranges (recommended low-dose range 150-300 mg/day and
s recommended high-dose range 300-600 mg/day} as compared to placebo in the
treatment of outpatients thh\goderate to severe depressxon.

Population to be Studied: Outpatxents of either 3ex, 18 years of age or
older, with a diagnosis of Major: Depressxve Episode or Bipolar Dzsorder,
Depressed (DSH»III), S :

Study Design: Multicenter, randomized, double-blind;, parallel group, 6~
week comparison of the safety and efficacy of two dose ranges of

nefazodone and placebo. Rating scalesn included: 17-Item Hamilton Rating:
Scale for Depression (HAM=-D=-17}; Clinical Global Impressions {€GI} Scalejy "
Inventory for Depressive Symptomatology - Clinician (IDS-C}); and Inventory.
for Depressive Symptomatology ~Self Report (IDS-SR}. A narrative of the

physician’s overall assessment was c¢ollected  on " the End-of-Study-
Evaluation Form. ‘ , o ittt B

Plan for Analysis: A two-way analysis of variance (ANOVA) model with .
study center, treatment, and study center by treatment interaction effects™
was used to test for baseline comparability 4s well as differences between
treatments for the change from Baseline in HAM-D and CGI Severity scores.
categorical data such as CGI Improvement scores were analyzed within the
framework of the generalized Cochran-Mantel-Haenszel (CMH} procedure,
using study center as the stratification variable. Both the two-way ANOVA
and CHMH models tested the differences between treatments averaged across
the study centers. The planned sample size of 240 patients had a power of
2z 80% to detect an average difference of four points in the HAM~-D-17 Total
score between neéfazodone and placebo. ) :




T.2.2.3 Study Copduct/Outcome  see asppendix for related tables)

Patient Disposition: 240 patients st *wo study centers were randomized to
treatment. 231 patients were evaluab.e for efficacy.

Demographics: Of the 140 patients, 149 (b2} were women and $2 (318%) men.
Patient age ranged from 13 to 7% years. 239 met the diagnostic criteria
for Major Depression (DSM~IIT: and ~re metr the criteria for Bipolar
Disorder, Depregsed; melanchel:i:1s was 3.agnrosed in 109 (45%) patients; 150
{62%) patients Had recurrént episcdes Of depression; and 149 (62%)
patiente had their current episzode of depression for at least 6 months.

Dosing Information: Cral capsules administered BID. Recommended dosage
ranges: low-dose nefazodone, 1%0 to 30C mg/day (5C~mg capsule}, beginning
at 100 mg/day; high-dose nefazodone, 300 to 600 mg/day (100-mg capsule},
beginning at 200 mg/day; placebo -6 capsules per day. The mean modal
doae at Week & wag 246.6 mg/fday for the low-dose nefazodone group, 396.8
mgfday for the high-dogse nefazodone group, and 5.1 capsules/day for the
placebo group.

Concomitant -Medications: - The protocol permitted the use of  chloral
hydrate for sleep and this was the most frequently used concomitant
pasychotropic medication. Fifteen patients took prehxbxted concomitant
psychotropic medications (alprazolam, amitriptyline, caffeine, diazepam,
fluoxetine HCl, imipramine, Librax, lorazepam, nortriptyline HCIL,

temazepam, chlormezanone, and unspecified sleeping pxll&, these patients
were not excluded from the analysesf

S Bffxcn y Results. Patients were considered evaluahle fcr effxcacy 'if they

’ were randomized to treatment, received a dose of study medication, and had
an efficacy evaluation during treatment. Of the 231 patients meeting
these criteria, 75 received placebo, 78 received lLow-dose nefazodone, and
78 rece;ved high-dose nefazodone.

Low dose effects are not different from placebo. The high dose group was
not significantly deferent from placebo on the HAM-D depressed mood item,
but was on three other variables.

7.2.2.8 Conclusions:

Study -03A0A-004B does provide statistical evidence that the high dose of
Nefazodone 15 effective compared to placebo for three of the four effxcacy
'variablea : . :

104-006 A Double-Blind Trial of Nefazodone, Imipramine,
ment of Depressed "Gutpatients (Protocel CN104-

72,3 Study
and Placebo in"
006} .

7.2.3.1 Investigator\Locations: Louis Fabre, Jr., M.D., Ph.D, Research
Testing Inc., Houston, Texas, and Dallas, Texas, USA; Cal K. Cohn, M.D.,
The Hauser Clinic and Associates, Houston, Texas, USR. :

7.2.3.2 Study Plan:

objectives: To determine the safety and efficacy of nefazodone,
‘imipramine, and placebo in the treatment of moderately to severely

L6
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ThABLE A
Provoeol: UIAGR-D40

Demographic Charactersstaicns for Total Patient Sarple

Age (years; D Sex Ingwy ] Race [n{e;!
Treatment : .
Groups n Mean Range Male Female White Non-White
fofazodone-Low 80 _38.4 C 129 436 51 (64) 72 490) 1. 8 (10)
 Hefazodone-High 80 19,3 3T 140 48 (&0} 71 (89} 9 el
»1acebo 80 40. ' 31 (19 39 (61 71 (89 ¢ L1
A TS R e —— e

TABLE B .
Brorocold QIAQA-GOLE .

o

Patient Compietion Rates

intent~to j : Compieters [n{%)]

Humber ~Treat

Pandomi zad Sample Wk 1 - Wk & Wk 23 Wk 4 WK S Wk 6

Ha f 8 podone-Low

89 78 72 {827 | 68 (87 | 68 (8%, 62 (79 59 (76) | 59 (76)

| wefarodone-High

89 e TLo90y 72 4%z3 1 &7 (86) &0 {77) 56 (72) | 62 179)

Lol

5 0998 1 ova orry 4 oeg (85 52 (621 | 54 (72) | 58 (77}

AT STy FOPTRS R R A T RN i T g ereme Tromen e o e sepu ge e e
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TABLE €
Q3A0A-Q04B

Protocel:

bosing information

Hean Hudal;Doae tngsdayy for Completers Nefazodune §
Treatment g o ]
Groups Wik 1 We 2 Wik 3 Wi 4 5 Wk 6
Nefazodone-Low 161.1i 24.7 .8 256,46 2062.9 P 246.6
Nefazodone-High 321.4 440.3 449.3 415.0 B 356.8
! i
CTABLE b
Protocol: O0JRCA-CO4RH
Mean [Least Sqguares) Change from Baseline in MAM-D-17 Totagl Suore °
LAST OBSERVATION CARRIED FOKWARD ANALYSIS - ANOVA
’ : Treatment wWeoek B
Treatment Baseline Wk 1 Wk 2] Wk 3 Wk 4 WK S Wk 6
Groups n X n X %n X o X n X T X n S
Nefazodone~-Low 78 § 25,31 781 -4.1| 78 ~6.6 | 78 1 -8.01 78 | -a.9 38| -9.,2! 78| -10.1
Nefazodone-High 78 25.4 1 78 | ~5.6 58 -9.1 78 -10.4 78 ~31.3 78 ~12.4 78 ~12.7
Flacebo 75 125,00 75| -a.8| 75 | -6.6 | 95 |~ 7.5 75 | ~8.al 75| - 9.4 75 | - 9.5
' 2-gided p-values 'for pafrwise'comparigana
Nefazodone~Low vs Placebo 0.91 0.44 0,58 0.82 .67 0.36 0.69
Nefazodone-High va Placebo 0.43 0.30 0.01! 0.01 0.0} 5.02 0.0%
OBSERVED CAéES ANALYSIS - ANOVA
: : Treatment wWeek
Treatment _Baseline Wk 1 Wk 2 Wk 3 wk 4 Wk 5 Wk 6
Groupe n X n X n X n X I % n X n X
Nefazodone~Low 78 1 25.1 71! -4.1 1 &7 -6:.4 68 | - B.0 61 |~ 9.3 593§ -10.61 59 | -11.8
Nefazodona~High 78 125,41 701 -5.9] 72 | -9.7 | 67 | -11.0| 86 | -11.5 | 56 | -33.7| 62 | -14.2
Placebo 75 25.0 8 73 | ~4.8" 57 w?ES 54 - 8.3 852 -10.1 54 4 -11.1 58 =11.7
2~sided p=-values for pairwise comparisons
Nefazodone-Low va Placebo 0.91 0.40 . 9,33 0.81 0.58 0.72 0,95
Nefazodcne-High vs Placebo 0.4 C.20 0,03 0.02 0.3 .07 0,08




TAHLE F
: : ' Brotoeal: Q3ACA- 6043
xaan (Leaa_ﬁg&gares; change from Baseline in HAM-D Depressed Mood (Item 1) Score

LRST GBSERVATIQN CARRIEﬁ FﬂRNARﬂ kﬁALYSIS = ANOVA

: - Areatm@nt Week
Treatment .sageline Wk 1 WKk 2 Wk 3 Wk 4 WK 5 Wk &
Groupe n X N X 1 .n X n 1% n X 0. ¥ n X
Nefazodone-Low i 2.9 38 _'~o.4 78 ?»0.7§f 78 -G, 8 78 -0,9 78 ¢ -0,9 1 78 wl.d:
Nefazodone-High 78 2.8 78 | -0.4| 78 | -0.7.0 78 | -1.0] 78 | -1.1{ 78| -1.2] 78 | -1.3
Placebo 75 2.9 75 | -0.41 78 | ~0.770 78 | ~0.7 1 75 | -1.0 75 | ~1.0] 75 | -1.1
2=glided p-values for paibwisa'ccmpatiaana _
Nefazodone-Low ve Placebo 0.64 0.45 1  ©9.92 1 . 0.43 0.78 0.56 0.70
Nefazodone-High vs Placebe’ 0.18° 0.78 Jn 0.79 'o 07 0.38 0.33 0.36
3 ' ORSERVED casas ANALYSTS ~ ANOVA :
) i Treatment waek )
Treatment Baseline Wk 1 Wk 2 Wk_3 Wk_4 Wk 5. Wk 6
Groups n % n % . 1) % n X n X n- X n X
Nefazodone-Low 78 2.9 71 P ~D,3 41 87 f ~3,8 68 | ~0,91 €1 | ~0.9) 59§ ~1.1] 59 | ~1.4
Nefazodone-High 78 | 2.8 70 | -0.81 72 V-0.8) 67 1 -1.0| 59 | -1,1]| 56| -1.4] 62 | ~1.4
Placebo 75 1 2.9 | 73 | -0.81 57 }-0.8] 64 | -0.7) 52 | -1.1 54 | ~1.2 1 58 | =1.3
' ‘2-gided p-values xer pairwise comparxsona .
Nefazodone-Low v8 Placebo 0.64 0.36 0,98 0.46 0.35 0.54 0.70
Nefazodone-High vs Placebo 0.18 0.98. ,9% C.11 0.95% 0.48 0.68




| TABLE H

0.34

Protocol: Q3A0A-004B :
Hean {Least Squarea} Change from Baseline in CGI1 Scale: Doctor‘s Opinion of Seéverity
LAST OBSERVATION CARRIED FORWARD ANALYSIS - ANQVA
j Txeatment Weok
Preatment Rasaline Wik 1 1 Wk 2% Wk 3 Wik 4 WK 5 6
Groups n_{oox n X n X% ‘n X X n % n X
Nefazodone-Low 78 4.2 78 ¢ -0.2 %8 ~0. 3 78 -3.5 ~0.7 78:1 -0 78 -0.9
Nefarodone-High 98 | 4.3 L7g | -0.4! 78 | ~0.6 | 78 | -0.9 1.0 | 78 | -1 78 | -1.4
. Placebo 74 | 4.3 1741 -0.3] d4 | -0La | 74 | ~0.5 ~0.6 | 14| 0. 74 | -0.9
2-sided p-values ffor pairwise comparisons
Hefazcione-Low ve Placebo 6.7% 0,31 : Q.26 .78 0,85 0.46 .87
Hefazolone-High va Placebo 0;51 0.30 0.19 2 0.01 Q.02 0.09 0.02
OBSERVED CASES ANALYSIS ~ ANGVA '
: Treatment Week
Treatment Baseline Wk 1 Wk 2| Wk 3 Wk 4 Wk 5 6
Groupe n X n X n i X an X X n X n X
Nafazodone-Low 18 | 4.2 172 -0.2{ 68 | ~0.3 [ 68 | ~0.6 -0.7 | 59 { -0. 58 -1.2
Hefazodone-High 78 | 4.3 {701 -0.4 1 72 | -0.7 | 67 | -0.9 1.0 {561 -1.3 e | -1.6
Placebo T4 %, 734 ~0,.3 57 «0 . % 64 -0.6 -3, 8 63 -1, 57 =1.1
2~glded p-values for paxrwise comparisons
Hefarodona-Low ve Placebo 0.75 0.38 . 0.18 } Q.86 Q.64 0.51 .56
Nefazodone-High vs Placebo. 0.51 0.14 @ 0.05 0.41 0.25 .04




Protocols

TABLE ‘1
DIA0A-004B

Hean (Leaat Sguares) Score in CGI sealax Doctor's Qpinion of Improvement

LAST OBSERVATION CARRIED FORWARD ANALYSIS - ANOVA

Treatment Week

Treatment Wi 3 Wi 2 ‘ Wk 3 Wk 4 L Wk &
Groups fn Hean £ Hean 0 Mean 1) HMean n Mean It} Mean
Hefazodona~Low 71 3.6 77 3.4 | 77 3.1 97 3.0 77 2.9 77 2.7
Nefazodona-High 271 3.4 78 2.9 78 2.8 78 | 2.7 78 2.5 78 2.4
Placebo 73 3.6 =4 3.4 | 74 3.4 74 | 3.2 | 714 3.0 | 74 2.9
2=sided p-values for pairwise comparisons
Nefazcdone-Low ve Placebo 0,80 0.82 0.08 . 0.29 0.38 0.28
Nefazodone-High ve Placebo 0.24 . <0.01 <0.01 <0.01 <0.01 0.03
) OBSERVED CASES ANALYSIS - ANOVA '
: Treatmant Week
Treatment Wk 1 Wk 2 Wi 3 Wk 4 Wk S wk 6
Groups i Maan 7 Haqh n Hean n Mean 4] Mean 0 Mean
Nefazodone-Low 3,6 68 | 3.4 | 68 3.1 €2 | 2.9 | 59 | 2.6 | s8 2.4
_Mefaszodone-High 3.4 p 721 2.8 | 61 | 2.7 | 63 | 2.6 | s6 | 2.4 | 62 | 2.2
Placebo = 3.6t syt 33 | 64 | 3.2 | sy | 2.8 | 53 | 2.8 | 57 | 2.5
: o _ . F~mided. prvalues for pairwise comparisons ‘ '
Nefazodone-Low ve Placebo .80 9.86 | 0.43 0.57 0.51 0.52
Nefazodane-ﬂ#&h ve Placebo C.22 «<0.,01 .01 0.32 0.04 0.17




Study 03A0A-0048
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in Study O03A0A-004B, all patients but one placebo patient

Patient Disposition

A toral of 240 patients were enrolled in this 2-center study; 80 in each weatment group. The
percentage of completers in this study was the highest among all 8 placebo-controlled trials. About

75% of the patients remained on study at Week 6.

The major reason for patient discontinuation in all 3 treatment groups was advesse experience
{ADE}. See Table 13. Of the 28 patients dropping due to ADE, 18 were in Center 2408 (Mendels). Nine
patients dropped during Week '1 in the placebo group, 6 due to ADE. More fow dese nefazodone.

patients than placebo patients dropped due to lack of efficacy.

Table 12. Study 03A0A-004B
Patients on Study -

were diagnosed with major
depression; 62% had recurrent depression. (No summary information on number of prior depressive
episodes or previous antidepressant use was given in the study report.)

~ NEFAZODONE ﬂ
WEEK. CLow HIGH PLACEBO E
Randomized | 80 | 80 80 |
1| 7493%) 75 (94%} 71 (89%) |
_— 2 73 (91%} 72 190%) 69 (86%)
3 67 (84%) 68'(85%) 66 (83%)
4 63 (79%) 65 (81%] 60 (75%)
5 61 (76%) 64 (80%) 59 (74%)
6 60 (75%) |- 63(79%) | 58(73%)
Table 13. Study 03A0A-004B
" 'Reasons for Dropouts
| - NEFAZODONE *
Reason for Dropout ow ] HIGH PLACEBO
Lack of Efficacy Sl eta%l 2 (3%) 4 [5%)
Adverse Experience T 6(8%) 11 {14%) 11 (14%)
Lost-to-Followup 1 6% 4 (5%) 3 (4%)
Other 1 ze% | ow% 4 {5%)




Resulis

The results for both centers combined are presented hers. The veatment by center
effect was nonsignificant with p=.70. From the table below and Figure 5 on the following page., it
can be seen that the low dose effects are not different from the placebo effects (all p-values were
greater than .30}. The high dose of nefazodone is significantly more effective than placebo on the
HAM-D 17 total and the CGIl scores. The HAM-D 17 Total {LOCF) resuits were significant at every
week after Week 1 (p<.02). The OC results for the HAM-D 17 Total were significant at Week 2 and
3 ip<.03} and borderline significant at Weeks 5 and 6 {p-values of .07 and .08, respectively).{See
Figure 5 on the next page. The HAM-D Depressed Mood ltem 1 shows no difference between the
groups. Sixty-three percent of the placebo patients {47/75) showed an improvement on the HAM-D
ftem 1 versus 72% (56i78) of the hsqh dose nefazodone pateents {p= 07} The sponsor @erformed a

reviewer, which vielded p—va!ues of .14 (LOCF) and .29 (OCB

Tabls 6. Study 03A0A-004B
Sponsaor’s Results

NEF LOW NEF HIGH T PLA HIGH VS PLA
LS Mean LS Mean LS Mean p-vaiue
HAM-D 17 Total
Baseline 25.1 25.4 25.0 43
Week 6
LOCF . -10.1 . -12.7 -9.5 .02
ocC -11.8 -14.2 -11.7 .08
, HAM-D itemn 1
o Baseling . 2.9 - 2.8 2.9 : .18
Week 6
LOCF ’ -1.2 -1.3 -1.1 36
oC -1.4 -1.4 -1.3 .68
CGI Severity of Hliness '
Baseline 4.3 4.3 4.3 51
Week 6 :
LOCF -0.9 -1.4 -0.9 02
(9] -1.2 -1.6 -1.1 .04
Gl Global
improvement
Week 6
LOCF ' 2.7 2.4 2.9 03
ocC 2.4 2.2 2.6 .15

i
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Figure 5. Study 03A0A - 004B
HAM-D 17 Total by Week
Least Squares Means
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7.2.87 Multi-Center, Double-Blind Comparison of
Hefazdde Placebo in Patients with Meoderate to Severe
Depression (Protocols (30A2-0004 and 030R2-0005)

7.2.8.1 Investigator, lLocations: Jambur Ananth, M.D., Harbor U.C.L.A.
Hedical Center, Torrance, California; John P. Feighner, M.D., Feighner
Research Institute, Encinitas, California; David L. Dunner, M.D.,

 University of Washington, Harborview Medical Center, Seattle, Washington;
Joseph Mendels, M.D., Philadelphia Medical Institute, Philadelphia,
Pennsylvania; Rowert A. Riesenberg, M.D., Biobehavioral Associates,
Decatur, Georgia; Carl Wellish, M.D., Arizona Psychiatric Rssociates,
Ltd., .aacenix, Arizona.

7.2.8.2 Study Plan:

Gbisctivess To determine the safety and efficacy of nefazodone as
compared to imipramine and placebo in the treatment of depressed patients,
and to provide further data on the effective dose range of nefazodone.

Population to be Studied: Patients of either sex, 18 to 70 years of age,
with & diagnosis of Major Depressive Episode with Melancholia (DSM-III)
and Endogencus Major Depressive Disorder (RDC); dyspho:mc features must
have been present for at least four weeks. : |

sStudy Design: Hulticenter, randomized, double-blind, parallelwgroup, 6~
week comparison of the safety and efficacy of nefazodone, imipramine, and
placebo. Rating escales included: 25-jtem Hamiltom Rating Scale for
Depression (HAM-D-235), Clinical Global Impressions (CGI} Scale, Patient’s
Global Assessments (PGRA} Scale, Hamilton Rating Scale for Anxxety {HAM-R),
and Symptom Checklxa: 50 (SCL—?O).

Plas tor hnalysil* Sample means for Baseline values and weekly changes
from Baseline for the HAM-D-17 Total score, the HAM-D Depressed Mood Item
{Item 1)} and the CGI: Doctor’s Opinion of Severity. A responder/non-
responder categorization was used to summarize data for the CGI: Doctor’s
Opinion of Improvement and the PGA: Patient‘s Opinion of Improvement.

7.2.8.3 Study ConductfOutcome (see related appendix tables}

Patisnt Disposition: 226 patients at six study centers were randomized to
treatment. 219 patients were evaluable for efficacy.

Demographics: ©Of the 240 patients., 109 (48%) were women and 117 (52%)
mer.. Patlent age ranged from years. All 226 patients met the
DSM-IIXI exiteria for Major Depressive Episode with Melancholia Depressed
and the RDC criteria for Endogenous Major Depressive Disorder. 122 (55%)
patients had recurrent episodes of depression; and 103 (46%) pat&ents had
their current episocde of depression for at least 12 months.

Dosing Informatiom: Oral capsules administered BID or TID. Recommended
dosage ranges: nefazodone, 50 to 250 mgfday (25-mg capsule); imipramine,
50 to 250 mg/day (25-mg capsule); placebo 2-10 capsules/day. The mean
modal dose at Week 6 was 175.0 mg/day for the nefazodone group, 155.8
mg/day for the imipramine group, and 6.7 capsulesfday for the placebo

-group.

Concomitant Medications: The protocol permitted the use o©f chloral
hydrate for sleep and this was the most frequently used concomitant
paychotropic medication. Four patients took prohibited concomitant
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psychotropic medications (diazepam, lorazepam, and promethazine); these
patients were not excluded from the analyses.

Efficacy Results: Patients were considered evaluable for efficacy if they
were randomized to treatment, received a dose of study medication, and had
an efficacy evaluation during treatment. 0f the 219 patients meeting
these criteria. 70 received placebo, 75 received imipramine; and 74
received nefazocdone.

7.2.8.4 Conclusions
This was the first study and d4id not show significant results. The low
nefazodone dose probably contributes to this finding.

7.3 Active Contyol Trials

Three studies that compared the activity of nefazodone to tricyclic
antidepressants were conducted in Europe. Study 0320a-006 in Prance,
compared the activity of nefazodone to clomipramine in a sample of
hospitalized, depressed patients. Study CN104-003, conducted in Belgium,
compared the activity of nefazodone to that of imipramine in a sample of
depressed outpatients. Study CN104-016, also conducted in Belgium,

compared the activity of nefazodone to that of amxtrxptylxne in a sample .

- of depressed hospitalized patients.

All three studies employed a flexible dose-titration strategy whereby
nefazodone was given in divided doses ranging from 100 to 400 mg/day in
Studies CN104-003 apd CN104-016, and from 100 to 600 wg/day in Study
03A0A-006. Study CN104-016 differed from CN104-003 and O3A0A-006 in that
a much slower dose progression and suboptimal nefazodone dose was
specified by protocol, - This resulted in a markedly lower nefazodone dose
{mean 243.5 mg/day} in CN104-016 compared to the other studies.  The DSM-
111 or DSM-III-R diagnostic criteria were used for patient inclusion.

There are no between group differences which would be supportive of
efficacy. The active-control trials do not offer any help with the
question of efficacy over and above what can be learned from the results
of the placebo-controlled trials.

7.4 Summary of Data Pertinent to Important Clinical Issues

7.4.1 Clinical Predictors of Response

The sponsor has examined pretreatment (Baseline) characteristics that
might predict response to nefazodone therapy. Since no single study is
large enough to permit an asscssment of cutcome in subgroups of patients,
meta-analygses of the efficacy data for all patients enrolled in the eight
placebo~controlled studies were performed. JFour stratification criteria
were used to establish different patient subgroups relating to severity of
iliness: 1) patients with severe depressive symptoms (Baseline Clinical
Global Impressions (CGI) Severity of Psychopathology score of at least 5
{markedly ill}; 2) Baseline 17-item Hamilton Depression (HAM-D-17) score
2 27)}; 3) patients meeting DSH-IIX or DSM-III-R criteria for Major
Depression, Melancholic Subtype; and 4) patients with Recurrent Major
Depression. An additional meta-analysis of patients stratified by
pretreatment level of anxiety was done that included those placebo-
controlled trials where HAM-A in addition to HAM-D ratings were carried
out. Efficacy analyses utilized the Last Observation Carried Forward
{LOCF) data set and were based on the Intent-to-Treat patient sample. The
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snaax 030A2-0004/030A2-0005

TABLE A
Protocols:  QI0AZ-0004/030R2-000%
Demographic Characteristics for Total Fatien: Sample
: Age {years} Sex N (%3] Raze IN (%)}
! Treatment ' A
Groups N Mean Range Male Fama.e wWnite Hon-White
Nefazodona 76 44.9 36 (47 40 (53 66 (87) 10 (1

- Imipramine 76 42.1 | 45 (59 31 (415 68 (91 (L
f Placebo 74 41.8 36 (49) 38 (51 | 64 (88 9 (12)»
S * Race not recorded for one patient. :
| ' TABLE b
g Protocois: L3I0A2~-00G$/03C0R2-000%
! Parient Completion Rates
: Iq}uﬁz:go 1 Completars [N (%))

Treatment Number Treat
. Groupa Randomized | /Sample Wk 0.5 Wk 1 Wie 2 Wk 3 Wk 4 . Wk 5 Wk 6
’ Nefazodone 76 L 74 67 (91) | 66 (89) | 67 (91} 60 (81 60 (813 | 54 (73) | 52 (70)
4 Imipramine 76 © 75 1 65 (B7) | 66 (88) | 61 (Bl) 56 (75) 50 (673 |:46 (61) | 43 (57)
b ’ ! . ' :

Placebo 74 L 70 53 (763 | 65 (94) | 63 {90) 59 (84) | S0 (71) | 49 (70) | 45 (64)

? / p ,

Z‘\ /
o ‘TABLE C

Protocols: 030A2~000&/03CAR-0008
Deming Infcocrmazion
i

| Mean Modal Dose {m@/dgyp for Completers in Aciive Drug Groups
! Treatment
Grouns Wk 0.5 Wk 1 ' Nk‘ﬁ W 3 Wa ¢ Wi § Wk &
| Nefazodone 56.0 128.4 139.9 157.5 167.1 175.C 175.0
| Imipramine 63.5 117.0 132:. 4 144.2 167.0 - 168.2 155.8
: ; SRS S
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BLE - D

030A2~-0007

Mean gLeast Squaree} Change - ftam Baseline in HAM~D~17 Total Score

OBSERVED CASES ANALYSIS = ANOVA

Treatment Week

Baaeiine

i

Treatment Wk 1 Wk 2 Wik 3 Wk 4 Wik 5 Wk &
Groups n | % |n| x |n| x n X n ¥ n X n X
Nefazodone 50 mg/day 43 1.25,3 1 41| ~5.6 45 ~7.61 36| ~10.7 | 37| -11.8 ] 32 | -14.0 | 29 | -15.2
_Nefazodone ‘100 mg/day . | 45 1,25 9|as ! -6.2 43 9.8 ) 40 | -10.8 138 ) ~13.4} 36 | ~15.0 | 34 | ~14.4
Nefazodone 200 mg}Qay 146 | 26145 -7.0]48) -9.6| 43 |-9.6]36}-13.3) 32| -15.4] 32 | -16.4
Nefazodone 300 mg/day a1 | 2s.4 1390 -6.7 a5l ~8.5] 36 | -13.2] 38| -12.4] 35 | ~10.2 | 31 | -12.7
Placebo .47 ?25.4 44 | -5.4 45 -8.5 ) 4171 -9.7]40] -10.5] 31 [ ~9.9] 34 | -12.1
f2~§ided p-valueg for pairwiss comparisons
Nefazodone 50 vs Placebo 0.32. 0.84 . 0.58 0.852 O;dd 0.02 0.09
Nefazodone 100 i o 0.44 0.49 0.3 0.48 0.06 0.00 0.19
Nefazodone 200 ve Flacebo '0.32: Q.17 " 0.43 0,92 0.07 0.00 G.02

300 va’ Placebo?f«i*

1l ‘Nefazodone

=$I

0.16

0,28

1 0.99
R

0,33




pressed Mood {Item 1} Score

sts - awovn

Treatment
Groups

‘Nefazodone 50 mg/day | 43 | 2.8 | 43| -0.7 ]3] a3l <11

Nefazodone 100 mg/day " 1 45 | -0.6 | «0,9 |-45. | ~1.1 | 45

Nefazodone 200 mgfday | 46 | 2.8 | 46| -0.7 -0.9 | 46| -0.9 | 48

Nefazodone 300 mq/day: | 41.1°2.8 1 41| -0.4 -0.7 141} «1.1] 41

Placebo . . | 47:} 2.9 |47 -0.61471~0.9] 42 }-0.9] 47

-2-§ided p-values»tét palrwise campéfisbns

Nefazodone Placebo 0.53 0.49 0,61 - 0.38

Nefazodone Placebo 0.72 .77 § 0.88 Q.26

Nefazodone ‘Placebo 0.31 0.63 | 06.91 0.84

Mefazodone 3 Placebo 0.57 0.31 0.43 0,28




Protocol:

TABLE F

QI0R2-0007 .
Mean (Least Squares) Change from Baseline in HAM-D Depressed Mood {Item 1) Score

. OBSERVED CASES ANALYSIS - ANOVA

Treatment Week

Baseline

Wk 2

Treatment Wk, 1 Wk 3 Wk 4 Wk 5 Wk 6
Groupe N X n X n. X n X n X n X 0 X
Nefazodone 50 mg/day | 43 | 2.8 | 43| -0.7]4a0 | -0.8]36{-1.2]37 1.4 32} -1.a] 29 -1
Nefazodone 100 mg/day 45 | 2.8 | 45| -0.61 61| ~1.00 40} -1.14 28] -1.51 30 ~1.% 34 -1
Nefszodone 200 mg/day 46 2.8 % ~0.7 144 | ~0.9 {431 ~0.8 361 ~1.2 32 ~-1.8 32 -1.
Nefazodone 300 mg/day 41 2.8 391 ~0.4 135} ~0.8 1 36} ~1,2 1344 ~1.2 35 ~1.2 31 -1.
Placebo 47 1 2.9 44 1 ~0.6 | 451 0.9 | 41§ -1.0 140 { ~1.1 31 -1.3 14 -1
Z-~gided p-values for pairwise comparisons

Nefazodone 50 ve Placebo Q.53 0.59 0.58 0.53 .20 0.65 .30
Nefazodone 100 ve Placebo 0,52 0.87 0.77 0.67 0.16 0.02 0.93
Nefazodone 200 ve Placebo 7 0.33- 0.72 0.90 0.34 0.86 0.08 0.54
_Nefazodona 300 va Placebo | _ 0.87 0.32 0.70 .36 0.65 0.64 0.36




TABLE H
' Protofol: 030A2~00C07
Hean (Laasa Squarea) ﬁhangF from Baseline in CCI: Doctor‘s Opinion of Severity
LAST OBSERVATION QARRIED FORWARD ANALYSIS - ANOVA
Treatment Week
Treatment Baseline Wi 1 Wk 2 Wk 3 Wk 4 Wk 5 Wk 6
Groups ) X% n X n i X n ' X n X r X n X
Nefazodone 50 mg/day | 43 | 4.6 | 43| -0.6 43 _-0.81 43} -1.2 143] -1.4 } 431 -1.5 |43 | -1.6
Nefazodone 100 mg/day 46 | 4.6 a6l -c.7] a6} ~1.1] 46 | -1.2 {461 -1.6 | 46 | 1.9 | 46 | -1.7
Nefazodone 200 mg/dey . | 46 | 4.5 | 46| -0.7 |46 -0.9] 46 | ~0.9 | 46| 1.2} 46| -1.4 | 46 | -1.6
Nefazodone 300 mg/day | 41 | 4.6 L 41| -0.6]| 41| -0.9] a1 | -1.3 | & -1.3 41| -1:3 j 41| -1.6
Placebo 1oar loa.6la7]-0.5)er]-2.00 a7 1.1 Lar ) -21.0 0 a7 | -2.1 | a7 ] -1.3
5 ) :,,‘ '2~uxdod p~valuanf£b§fﬁéitwiéé.ca@?akisons » '
Nefazodone SO vs Placebo. 0.71 0.63 "o;za | 0.54 0.09 0.19 0.26
Nefazodone 100 vs Placebo 0.75 0.24 0.63 0.44 0.01 0.01 0.14
Nefazodons 200 vs Placebo |  ©0.54 0.33 0.48 0.42 0.51 0,31 0.26
Nefazodone 300 vs Placebo | 0.90 0.54 0.64 0.25 .26 0.42 0.32




Protocels:

TABLE H
030A2~0007

Hean (Least Squares) Change from Baseline in CGI: Doctor's Opxnion of Severity

OBSERVED CASES ANALYSIS ~ ANOVA.

Treatment Weak

Treatment Baseline Wk 1 wk2 | wk3 Wk 4 Wk S -
Groupe ‘n X | n X nl o X n X n X n X
Nefazodone - 50 mg/day 43 4.6 | 41 -0.6 1 401 ~-0.8 ] 3% -1.2 137] =1.5 32 ~1.8
Nefazodone 100 mg/day 46 | 4.6 | 46.1 -0.7 141} -1.210 39| -1.3 |38] -1.8 | 35 | -2.1
Nefazodone 200 mg/day a6 | 4.5 | 45| -0.7/4a ) -0.9) 44 | -0.9 136 -1.5 | 31 | -1.9
Nefazodone 300 mg/day 41 | 4.6 {39 -0.61 3¢} ~-1.01 37 | -1.4 | 331 -1.4 | 35 | -1.5
Placebo 47 | 4.6 J44j-0.5]as|~1.0] 41| -1.2 40} 2.3 {30} -1.3
s 2-Iided p-values for pairwiaa comparieohé'
Nefazodone 50 ve Placebo | ~ 0.71. 0.63 0.35 | 0. 96 9,12 0.12
Nefazodone 100 ve Pla;ebo 0.75vV‘ 0.28 .0.44 0.61 : 0.01 0.01
Nefazodone 200 vs Placebo |  0.54 0.36 0.47 0.22 0.19 0.05
Nefazcdone 300 ve Placebo 0.90 0.55 0.75 0.37 0.38 0.54




Prctocel'

ABLE

1

G30R2~0007
‘Maean {Beaat Squares; Score in ccx ‘8caler Doctor’s Opxnxon of Improvement

LAST OBSERVA“ION CARRIED FORWARD ANALYSIS - ANOVR

Treatment Week

Treatment Wk 1 Wik 2 Wk 3 Wk 4 Wk " Wk 6
Groups n | Mean n &ean ‘n | Mean | n | Mean n | Mean n Mean
Nefazodone 50 mg/day 41 | 3.2 | 43 | 3.2 a3 ] 2.8 1a3l 2.6 143 ] 2.6 | 43| 2.4
Nefazodone 100 mg/day 46 3.4 46 2.9 | 46 1 2.8 46 2.4 46 2.3 46 2.4
Nefazodone 200 mg/day 45 | 2.9 | a6 | 2.9 {46 2.8 146! 2.7 |46 | 2.5 | a6 | 2.4
Nefazodone 300 mg/day 39 | 3.2 | 41 | 3.0 lae1! 2.6 41! 2.6 | 41 | 2.7 | 41| 2.5
Placebo 44 | 3.3l ezl d0lerl 2.0 lar] 30 L an]| 2.9 |47 ] 2.8

| 2-sided p-values for pairwise comparisons

'Nefazodone 50 vs Placebo 0.64 0.46 0.63 0.08 0.15 0.09

Nefazodone 100 ve Placebo Q.55 0.37 0.14 0.01 Q.01 0.13

Nefazodone 200 va Placebo. .07 0,38, Q.76 Q0,15 0,10 0.11

Nefazodone 300 vs Placebo 0.64 0.71' Q.12 D.le .35 0.32




cooeas

TABLE 1

Protocel: (030ARZ-Q007

Sy

Mean (Least Squares) Score in CGI Scale: Doctor’s Opinion of Improvement

~ Treatment
.. Groups:

' OBSERVED CASES ANALYSIS - ANOVA

i
&

Treatment Week

:'ferﬂlx

Wi 2

Wk 4

Wk %

Wk 6

‘3 “hf

‘Mean

n

“Mpan’

Mean.

i o

‘Mean

Mean

Mean
e

Néfiibdone'i§O ﬁ9[&a2;

a1

3.2

40

1 3.1

2.7

36| 2.4

v32,

2.2

29

1.8

46

3.2

41

2.8

4.5

38 2.3

35

2.1

34

2.2
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Study 030A2-0007 (Conducted 12/85 to 4/89)

Study 030A2-0007 was a fixed dose study of 4 dose levels of nefazodone {50, 100, 200 and
300 mg/day} versus placebo. Patients were followed for 6 weeks and were given the option to
continue for an additional 18 weeks.

A total of 194 patients were enrolled at 5 centers; 2 Canadian and 3 USA.

Patient Disposition

More than 60% of the patients completed the study in each treatment group [Table 1), Patients
in the 300 mg/day group dropped earlier than patients in the other groups. During the first week on
study, 8 patients in the 300 mg nefazodone group dropped due to toxicity. Two of those 8 patients
had efficacy data and were inciuded in the ITT sample. The other major reason for dropouts in the
highest dose group was lack of efficacy with 5 out of the 7 dropping during Week 5. Lack of efficacy,
also, was the major reason for dropouts in all the other treatment groups {Table 2.

Higher retention rates were observed in the Canadian centers than in the USA centers; in the
USA centers only about 40% of the 300 mg patients completed while in the Canadian centers 65%
completed. :

Table 3. Study 030A2-0007
Patients an Study

NEFAZODONE
WEEK 50 mg 100 mg 200 mg 300 mg Placebo
Randomized 46 - 47 47 47 47
1 41 {89%) 46 (38%) 44 (84%}) 39 (83%} 46 (58%)
2 39 (85%} 42 {83%) 43 {91%) 37 {79%} 44 (34%)
3 37 (BO%) 40 {85%!} 38 {81%) 36 {77%} 41 {87%)
4 34 (74%) 37 {79%} 33 (70%) 35{(75%; | 36(77%)
5 23 (63%) 34 (72%) 32 {68%) 30 {64%) 34 (72%)
5] 28 (61 %} 33 (70%) 31 {66%) 29 {62%) 32 (68%)




Table 2. Study 030A2-0007
Reasons for Dropouts

NEFAZODONE
Reason for Dropout 50 mg 100 mg 200 mg 300 mg Placebo
Lack of Efficacy 11 {24%:) 7 {15%) 5 {t1%} 7 {15%]} 8 {17%}
Adverse Experience 3 (7%} 1 (2%} 5{(11%:i g {19%] 3 (6%}
Lost-to-Followup 2 (4%} 3 (6%} 3 {6%) 1 (2%} 2 {4%)
Other 2 {4%]) 3 (6%} 3 (6%} 1 (2%} 2 (4%}

Results

The results across the 5 centers were generally consistent and therefore no by-center resulis
are presented here.

Baseline and Week 6 least squares means for each of the primary efficacy variables are
presented in the table below. Oniy the placebo comparisons for the 2 highest doses are included in the
table. in general, these results were consistent with the Week 4 and Week 5 results.

The Week § resuits (LOCF and OC} for the HAM-D Mood ltem #1 and both CGI scores did not
distinguish nefazodone from placebo at any dose ievel {all p-values> .10}

Table 3. Seudy 03IBAZ-0007
Sponsor’s Efficacy Results

TREATMENT GROUP R ’ | PLA COMPARISON
Least Squares Means P-VALUE

PLA 50 MG 100 MG 200 MG 300 MG 200 MG 300 MG

HARM-D 17 Totsl

Bassetine 16.4 25.3 25.9 26.1 25.4 62 .18
Waek 6

LOCF : -3.8 -12.0 -13.0 -13.3 -10.7 04 .60

oc -32.1 -18.2 -14.4 -16.4 -12.7 02 24
HAM-D item 21

Baseline 2.3 2.8 2.8 2.7 2.8 .31 R:¥4
Weaek 6

LOCF -3.2 -1.8 -1.8 -1.5 -3.1 .3t 57

oc -3.6 -1.9 -1.6 -1.8 -1.3 54 .36
Gt Severity of llinege

Baseline 4.6 4.6 4.6 4.5 . 4.8 54 .80
Week &

LOCF -1.3 -1.8 -1.7 -1.8 -1.6 .28 32

o] -1.8 -2.1 -1.9 -2.3 -1.9 16 37
£Gt Giobal improvement

Waek 6

LOCF 2.7 2.4 2.4 2.4 2.4 .19 44

oC 2.4 1.8 2.2 2.0 2.3 .18 77




The HAM-D 17 Total results by week are depicted in Figure 1. The only statistically significant
differences compared to placebo were: the 50 mg/day dose at Week § OC; the 100 mg/day dose at
Weeks 4 LOCF, 5 LOCF+ OC and 6 LOCF; and the 200 mg/day dose at Weeks 5 LOCF +OC and 6
LOCF + 0C. The 300 mg/day group was not significantly different from placebo at any timepoint. The
increase in HAM-D total seen at Weuh 5 was observed for about 25% of the patients in that group;
the increase depicted in the graphs, then, was not due to outliers in the data.

Figure 1. Study 030A2 - 0007
HAM-D 17 Total by Week
Least Square Means
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Reviewsr's Commoents on Fixed Dose Study 030A2-0007

. . A3

The sponsor did not perform any dose response andlyses (none were proposed in the protocol).
Nevertheless the data in this trial does not suggest the presence of a strong dose-response relationship
based on any of the 4 efficacy variables. In fact the treatment effects seen for the 200 mg/day dose
are greater than the effects seen for the 300 mg/day. The latter result is inconsistent with the results
observed in subsequent trials where minimal or no efficacy was noted for doses less than 300 mg/day.

Since patients in the 300 mg nefazodone group dropped sooner and at & higher rate than
patients in the other groups. one might conjecture that the lack of efficacy was due to the dropouts.
However, the observed cases data suggests otherwise; even the patients who remain on study do not
show an improvement over placebo on the HAM-D 17 Total (treatment difference of 0.6, p=.74]. See
Figure 1,

Fhe large number of patients dropping due to lack of efficacy (about 20% of the totaf sample)
and the inability of the trial to demonstrate dose-response effects speaks to the inadequacy of the fixed
dose trial design. Under these designs patients may not improve as well as in & titration study because
dosing can act be adjusted according to the response of the patient.

This trisf falled to show statistically that nefazodone is more effective than pfaceba for the
treatment of depression. . .




‘1.8 lfﬁ.cacy rtndug:
7.1 - o'ntvhn of. ltudiu !ortinant t.a stuclcr

Thers were eleven controu-d trhls m thn NDA includinq -iqht plac o=
coAtrolled trials and three two-arm, active-control trials: conducted
duriag Nefasodone‘s clinical development. - These: trials were primarily
condueted in wiult out-patients meeting BDC, DSM~XIII or USM-IIIR.criteria
for maior depressive opisode. The eight double~blind, plac-bo-c:on:xoncd
trials wvere conducted: m the United uut-s and leda. :

at the oight m-um. plnccbo—ccntronod ntudlus. one wu a :Lx.d-dou
esign while the other seven wesre flexiblo-dose designs. These /studies
sontdd Nefasodons in doses from %0 mg up to 600 mg, althouqh lfumr of
medios 4id aut reach the hiqh-r dcu nnqcn. S

™fees trials tend to looh at th. same group of ctticaf:y van;blou ttm‘ )
-8 Y takal, the HAN-D d-pt-nod sood  item, the clinical global
tagreesiens ssverity of Lliness score and tha global improvemsnt score, "

My shis _group of atudise the cp&wor provided ditu from the intent-to-
1ot sample end results for both last oburvquon carried forwa:d and

Wensreed moc mlym wars pnnntod.

fhave is . seme consistency of donoqn;:«hic dn;n throuqhout ail’ o! the
otedies. TN thirds of the patients enrolled in thaose trials weore women.
Mce Lhen B4V a! the patisnts wers white and thc average aqe_ wan about 39
Pak ionts were rqutr-d ta have & acors of at least 20 on the H,AHD 17 to
sater theoe trials. i

_Thmee wore § esmpletad and 3 on-going active-controlled 'trials whlch’ do
WA ohw difTerences Detween treataent groups and do not contributc to che »

evalvat ion of ctncm . >
RX I Swamerios of Placeba Cotrilled Studies Pcrtin-nt. to !:t'ﬁ.cacr

¥:3.1 Mudy CRICE-008 (coaducted 3[!! to 6/%0)
A Pouble~Slind Trial of Nefazodons, Imipramine, and ?lacabo in the

mx of nopuu.d mtpntunts {Protocol CNIOA-OOS) v T

¥. l £.5 hn-ugatou and Location

Two mtcx- uadcr the asuspices of a single principal Lrwastigatox:, Karl ‘
Rickels, M.D.,, University Hospital, Philadelphia, Pennsylvania, U,.S.A.
Cuntear 091 comprised six Paychiatric Fractices located in Pennsylvania,
Pelavary, New Jersey, and West ¥irginle; Center 002 coaprised saven !'amny
Practices located in mcylvmu, nolnwax., and New Ja:ny. , .

7.2 ltudr rx.m

B ‘wjmiv-s\netmuh R ¢ ) invastignu trxe ' aatety and ntticacy ot"
" nefazodone,” mipxmlno. and placebo in the treatment of patients with a
non-p-ychotlc uajcr Deptcauiva zpiaodn or Bipoln' Dlsa:d-t. Depr gd, and




to provida data on. the eftcctlve do.o tang.

Pcpnhtion to bn ‘Studieds: Outpatientl «ti.thar sex, 18 yeatn ot‘ agn or

clder, with a diagnosis of Major Depression (Sinqla Bpiuoda or Racurrent}‘ SRR

or 8ipolar Diaozdar, Dep:alud (DSM-III-R).

Atudy Design: Hultican:ar, randomizad. double-blind. parallal-qroup, 8~
week comparison of the safety and efficacy of nefarodone, imipramine, and
placebo.  Rating scales included: 28-item Hamilton Rating Scale for
Deprossion (HAM~D~28); Symptom Checklist~87 (SCL-87}; Clinical Global
Impreseion (CGI) Scale, Patient‘s Global Assessoents (PGA}-Scale, and the
Ramilton Rating Scale for Anxiety (HAM-A}. - Two distinct - practice
settings, a Family Practice Group and a Psychiatric Practice Group, were
astablished 3 priori to petmit analyses or the relationship of :capcn&e to-
treatment setting. '

Acalysis ?lan: A two-way analysis of variance (ANOVA} modsl with study
center (Family Practice or Psychiatric Practice), treatment, and study
center by treatment interaction <ffecta was used. to test for baseline
comparability as well as Jdifferences between treatments for the change
from Baseline in HAM-D and CGIl Severity scores, CcCateqgorical data such as
CGI and PGA Improvement scores were analyzed within the framework of the
generalized Cochran-Mantal-Haenszel (CMH) procedure.  Both the two-way
ANOVA and CHH models tested the differences between treatments averaged
acrose the study centers, The planned sample size of 240 patients had a
powar of 2 80% to detect an average difference of 4 points in the HAM-D-17
Total Score between placebo and each of the othe: trcatmant groupa

{nefazodone, imipramine).

7.2.1.3 Sstudy cOndui:tIOutco-c {see af:pcﬁdix fox; tal&tl-d t:ubleé}

Patient Dilpoiitionx 283 patients at two ntudy centers wers randomized to
three treatment groups. 260 patients were mnluahlo tor .tficacy.

Daographxcsx Of the 283 patients, 179 (63!) ‘were won'sn and 104 {37%)
men, Patient age ranged from 19 to 81 ysars. 271 (96%) patients mat DSM~
III-R criteria for moderate to severe Hajor Depreassion {Single or
Recurrent Episode} and 12 (4%) met the diagnostic criteria for Bipolar
Disorder, Dapreued; 159 (58M%) patients axpcrlunccd a pr-vicul doprnuivc
eplsode.

el

Do:ing Infomtionx Oral capsules administered QD or BibD. Recommended
dosage ranges: nefazodone (loo-mg capsule) 100 to, 600 mgj/day; Iimipramine
{50-mq - capsule) 50 to 300 mg/day; -placebo, one capsule/day to six
_capsules/day. The mean modal dose at Week 8 was 375.4 mg/day for the
~nefazodons gqroup,  164.9 mg/day for - the ialyraaim group, and 4. S
cap:uln/day for th. phcabo group. S :

_miunt uodlutionn The p:otocol pcmittcd thc uu of chlozal
- hydrate for slesp and-. thi- was the most frequently: used concomitant
~.psychotropic medication. Seventeen patients took prohibited concomitant
psychotropic medications: (al;:nzohﬁ, diazspan, lornopu. amitriptyline, .

Librax, hydroxysine HCl, :fluoxstine HCl, ‘caffelne, doxepin BHCl, and

_prochlorpcrauna): hownvar, th-ao/p&tian@p_“m:q "nor. Qxc;u;lod tm the

e uamlyl--. o .. _ S
k f'l!ucacy Rcluxtu Patitntn were ccnaidexod -vnluablo tox .tticacy e}L.a.,

:1nqlndpd in thc Intan:—to«’rreat SAmple) 1: tha:y‘wg:t; randomized to




treatmeat, received a dose of atudy mdication, and: had an - otticlcy‘
evaluation during treatment, Of the.260 patients evaluable for efficacy,.
91 received placsbo, 83 received iulprminu. ,d;86 :nc.!.v.d »
Sixteen patum;l were lolt to follow up. SETeT S i

There are no di:t-:-ncn ‘{n the vesk 8 wcr n-!uodonn and phcnbo tnun:-
for center one. In. Center 2 the’ nntnodono group was.: llqnllicantly o
different (p<.00l) from. placebc con ' the 4 efficacy measures. - These

differences are first apparent st week 3, The LOCF and OC :a-ult- are aluo

consistent.

Data is provided for the combined analysis in the appuﬁdig_.

7.2.3.4 Conclusiocm: Canter cne, in this study, did not differentiate -
Nefazodone or Imipramine from placebo. ~ Center ' two - clearly does
ditferentiate Nefazodons from placebo and thes combined analys;s 1-&1;0

postive,

Fe.d.2 Btudy OIAOA-CO4B (8/87 to 5/89%) A Double-Blind Trial of Two Dailf
Dose Ranges of Nefazodone and Placcbo in thu Traatment of Depreaced

Qutpatients

Ted.2.1 Invostigutur[hocuticu-: Joseph Hendcls, M.D., Philadelphisa
Hedical Inatitute, Philadelphia, PA (Study 2408); Frederick Reinherr,
K.D., University of Utah, College of Medicine, Salt Lake City, UT (Study

2531)..

7.2.2.3. Study Plan:

Objectives: To determine the safety and sfficacy of nefazodone titrated
in two dose ranges (recommended low-dose range  150-300 mg/day and -
racommended high-dose range 300-600 mg/day) as compared to placebo in the
© treatment of outpatients with moderate to aevere dap:euicn.‘

Popauticu to be Studied: Outpatients of oithar sex, 18 years of age or
older, with a diagnowsis of Major Dtpmlli\m szsodo or Bipolar Diaozdet,‘

. Depressed (DSM-IIX}. . R

Study Design: Hulticenter, randomiud, doubln-bund, parallcl gtoup, G
week comparison of the safety and sfficacy of two dose ranges of
nefazodone and placebo.  Rating ecales included: 17-Item Hamilton Rating
Scale for Depresaion (HAH-D-IT); Clinical Global Impressicns {CGI) Scale; -
Inventory for Depressive Symptomatology ~ Clinician (IDS—C); and, Inventory.

for Depressive Symptomatology -Self Report {(IDS-SR). A narrative of the

- physiclan’s overall - assessment was colllctad on the End-of-Study =
Evaluation Form, » LT R T ] :

ALt

Plan for Analysis: A two-way analysie at'i}hriancn (ANOVA) model with

'utudy center, treatment, and study center by trsatment intsraction effecta
“‘was used to test for bassline comparability is well as differences betwsen
treatments for the change from Baseline in BAMN-D and OGI Severxity scores, .

<’ Categorical data such as CGI Izmprovesent scores were analyzed within the -
- framework of the generalized Cochran-Mantel-~fHaenszel {CMH) procedure,
using study center as the stratification variable. Both the two-way ANOVA -
and CHH models testsd the differences between treatments averagad across.
the study centers. The planned sample size of 240 patients had a power of
.2 80% to detect an average difference of four points Ln tho HAH-D-J.? Total

. acore bctmn nota:odon. and plncabo.




7.2:2.3 Study Conduct/Cutcome (see appendix for related tables)

Patient Disposition: 240 patients at two study cunters were randomized to
treatment. 231 patients were evaluable for efficacy.

Demographics: Of the 240 patients, 148 (62%) were women and 92 (38%) men.
Patient age ranged from 18 to 79 years. 239 met the diagnostic criteria
for Major Depression (DSM~I1I1) and one met the criteria for Bipolar
Disorder, Depressed; melancholia was diagnosed in 109 (45%) patients; 150
{62%) patients had recurrent episcdes of depreesion; and 149 (62%)
patients had their current episcde of depression for at least & months.

Doging Information: Oral capsules administered BID. Recommended dosage
ranges: low~dose nefazodone, 150 to 300 mg/day (SO0-mg capsule), beginning
at 100 mg/day; high-dose nefazodone, 300 to 600 mg/day (100-mg capsule),
beginning at 200 mg/day; placebo 2-6 capsules per day. The mean modal y

dose at Week 6 wam 248.6 mg/day for the low-dore nefazodone group, 396.8 Ta
mg/day for the hxgh-dose nefazodone group, and 5.1 capsules/day for the

placebs group.

Concomitant Medications: The protocel permitted the use of chloral
hydrate for sleep and this was the most f{requently used concomitant
psychotropic medication. Fifteen- patients. eookgptohlbited#concomitanig }[f
; psychotropic medications.(alprazolan, amxtriptyline,wclffcinen~diazo ‘!iy
2 fluoxetine HCL;- imipramine, ™Librax, l:lorazepam; " norttfbtlehe HcP |

7 R temazepam, chlormezanone,.and unlpecztledﬂlleepianpill)s”fhcse ‘patients ’ !
were not excluded trom the analyses.

Bfficacy Results: Patients were considered evaluable for efficacy if they
were randomized to treatment, received a dose of study medication, and had
an efficacy evaluation during treatment. ©f the 231 patients meeting
- these criteria, 75 received placebo, 78 teceived lou-dose nefazedone, and

78 :eceived hxgh—dele nefazodone.

Low dose effects are not different from placebo. The high dose group was
not significantly deferent from placebo on the HAM-D depressed mood item,

but was on three other. varzables.

7.2.2.4 Conclusions:
Study 03A0A-0048 does provide statistical evidence that the h;gh doue of

Nefazodone is effective compared to placebe for th:ee of the four efficacy
varxables. - .
7.2.3- _Stuydy CN A Double-Blind Trial of Nefazodone, laipramine, -
_&snd - Placobo n;thC«Trcatncnt of Depressed “Outpatients {Protocol CN104- €;(Iﬂijﬁ
0G8). . ;. - T - : o L - .
1.2.3.1 Invistigator\&ocationi: Louis Pabre, Jr., H.D., Ph.T, Research j AN

Testing Inc., Houston, Texas, and Dallas, Texas, USA; Cal X. Cohn, M.D., ¢
The Hauser Clinic and Associates, Houston, Texas, USA. i oﬁ

Sy

7.2.3.2 Study Plan:

"To determine the safety and efficacy  of nefazodone,
and placebo, in the treatment of moderately to severely

objesctives:
imipramine,

16 .




depressed outpatients meeting DSM-III-R criteria for Major Depression,
single Episode or Recurrent, or Bipolar Discrder, DUepressed, and . to
provide data on the effective dose range.

Population to be Studied: Outpatients of either sex, 18 years of age or
older, with a diagnosis of Major Depression (Single Episcde or Recurrent)
or Bipolar Disorder, Depressed (DSH-III-Rj}.

Study Design: Multicenter, randemized, double-blind, parallel-group,
eight-week comparison of the safety and efficacy of nefazodone,
imipramine, and placebo. The trial was preceded by a one- te four-week
baseline evaluaticn phase designed to ensure that all eligibility criteria
were fulfilled and all relevant baseline data were recorded. Rating
scales included: 28-Item Hamilton Rating Scale for Depression (HAM-D-28),
Hamilton Rating Scale for Anxiety (HAM-A), Symptom Checklist-87 (SCL-87),
Clinical Glebal Impressions (CGI) Scale, and Patient’s Global Assessments
{PGA} Scale.

Plan for Analysis: The statistical analyses included & two-way analysis
of variance (ANOVA} model with study center, treatmeat, and study center
by treatmént interaction effects. This model was used to test for
baseline comparability as well as differences between treatments for the
change from Baseline in HAM-D and CGI Severity scores. Categorical data
such as CGI and PGA Improvement scores were analyzed within the framework
of the generalized Cochran-Mantel-Haenszel (CMH} procedure, using study
center as the stratification variable. Both the two-way ANOVA and CMH
models tested the differences between treatments averaged acress the study
centers. The planned sample size of 240 patients had a power of = 80% to
detect an average pairwise difference of four points in the HAM-D-17 Total
Score between placebo and the other treatments (nefazodone, imipramine),
within the range of variability projected for this study.

?.2.3.3  Study Conduct/Outhgg¢(see related appendix tables)-

Fatient pDisposition: 263 patients were randomized to thrée‘treatment
groups. 237 patients were evaluable for efficacy.

Demographics: Of.2he 263 patients, 176 (67%) were women and 87 {33%) were
men. Patient age ranged from 18 to 70 years. 259 (99%) patients met DSM-
III-R criteria for moderate toc severe Major Depression (Single or
Recurrent Episcde} and 3 (1%) met the diagnostic criteria for Bipolar
bisorder, Depressed, and the disgnosis of one patient was unrecorded; 149
{58%) patients experienced a previous depressive episcde.

Dosing Iaformation: Oral capsules administered QD or BID. Recommended
dosage ranges: nefazodene (100-mg capsule), recommended titration range
160 to 600 mg/day); imipramine (SO-mg capsule}, recommended titration
range 50 ‘to 300 mg/day; or placebeo, racommended titration range one to six
capsules/day. The mean modal dose at Week .8 was 363.6 wmg/day for the
netézodeno group and 160.5 mg/day for the imipramine group.

'mmt Medications: The protocol permitted the use of chloral
" hydrate . for sleep and this was the most freguently used concomitant
p-yehotrcpic medication. Four patients took prohibited concomitant
psychotropic ‘medications (diazepam, fluoxetine HCl, Synalgos, and
trizzclam); howover, thege patitnel warae not excluded from the analyses.

gfficacy Results: Patients were considered evaluable for efficacy (i.e.,

included in the Intent-to-Treat Sample} if they were randomized to

i4

17

treatment, received a dose of study medicatien, and had an efficacy




g4
pe:

" 7.2.4.2 Study Plaa:

" compared to imipramine and placebo in the treatment of patients diagnosed

‘study Design: HMulticenter, tandomizad. dcuble-blind, parallel group 6~

evaluation during treatment. ©f 237 patients evaluable for efficacy, 78
received placebo, 79 received imipramine, and 80 received nefazodone.

The HAM-D results at week B for center 2 are borderline but the other 3.
variables are strongly supportive with both LOCF and OC in agreement. For
center one no efficacy variable is significantly different at any time.-

Appendix results are presented for the combined analysis.

7.2.3.4 Conclusions:

This study shows that results from the two centerxrs do not agree. Center
one doeg not distinguish Nefazodone from placebo, however, Imipramine was
net significantly different either. Center two is positive for both
Nefazodone and Imipramine but the combined analysis for both centers is
not pasitive.

Crsmmasmm———— .

7.2.4 Study O3AOA-003 (conducted 11/86 to 6/90) T
A Multicenter, Double~Blind Comparison of Nefazodone, Imipramine, and
Placebo in Patients with Moderate to Severe Depression (Protoccl O03A0A-

00633 .

7.2.4.1 Investigators\Locations: Neelakanta Nair, K.D., Johm Pecknold,
¥.D. and Syed Jamal Mirmiran, M.D., Verdun, Quebec and Pointe Claire,
Quebec; Ronald A. Remick, M.D., Vancouver, British “olumbia; Bishan
Saxena, Ph.D. and Paul Grof, M.D., Hamilton, Ontario; Rejean Fontaine,
K.D., Montreal, Quebec; Manuel Matas, M.D., Winnipeg, Manitcba.

Objectives: To establish the sa!ety and efficacy of nefazodone as

with Major Depressive Disorder.

Population teo be Studied: Outpatients of either sex, aged 18-65, with a
diagnosis of Major Depressive- Disorder (Rescarch Diagnostiec Criteria -
that had been modified to require that dysphoric features be present for

at least four weeksj.

week comparison of a high- and a lew-dose of nefazadone, imipramine, and
placebo. Ratings scales included: 25-Item Hamilton Rating Scale for
Depression (HAM-D-25), Clinical Global Impressions (CGI} Scale, Patient's
Global Assessments {PCA) Scale, Hamilton Rating Scale for Anxiety (HAM<A} ,
and Symptom checkliat-90 {SCL-90Q). - _

Plas - fo: Annlysic: A tuo-way analysis of variance (ANOVA} model with
study-conter stratum, treatment, and study-center stratum by treatment
interaction effects was used to test for Baséline comparability as well as
differences between treatments for the change from Baseline in HAM-D and
CGI~chority scores. - Categorical data such as CGI and PGA Improvement
Scoresfvere ‘analyzed within the framework of the generalized Cochran- . S
Hantel-Haenszel ~~(CMH) procedure, using study-center stratum as the ' s
stratification varisble. Both the two~way ANOVA and CMH models were used
to test the differences between treatments averaged across the study~ .
center strata..  The two-way ANOVA model alsc was used to test differences
between treatments within each study-center stratum for the change from
Baseline in HAM-D scores. A Fisher’s Exact Permutation test was used to:
compare treatments within each study-center atratum for. CGI and PGA. The

18




planned sample size of 240 patients had a power of 2 80% toc detect an
average difference of approximately $ points in “he HAM=D-~17 Total Score
between placebc and each of the other treatments (high~ or low-dose
nefazcdone and imipramine), within the range of variability projected for
this study.

;

7.2.4.3 Study Conduct/Cutcome (see appendix for related tables)

Patient Disposition: 204 patients at five study centers received study
medication. All 180 patients at Study Center 2151 were evaluable for
efficacy and 23 of 24 patients were evaluable for efficacy at the four
discontinued centers.

Demcographics: Of the 180 patients Study Center 21%1, 112 {62%} were women
and 68 (38%) men. They ranged in age from 20 to 65 and 124 (69%) met DSM-
III diagnostic criteria for Major Depression, Melancholic Subtype; of the
patients whose status was known, 86 (S4%} experienced a previous
depressive episode.

Desing Informatiom: Oral capsules given BID or TID. Recommended dosage
ranges: low-dogse nefazodone, 50 to 250 mg/day; high-dose nefazodone, 100
to 500 wmg/day; imipramine, 50 to 250 mg/day; placebo, two teo 10
capeules/day. For patients at Center 21381 who had an efficacy evaluation
at Week 6 the mean of the Modal Daily Dose at Week & was 24%.6 mg/day for
low-dose nefazodone, 462.1 mg/day for high~dose nefazodone, 215.7 mg/day
for imipramine, and 9.9 capsules/day for placebo. -

Concomitant Medications: The protoccl permitted the use of chleoral g
hydrate for sleep and this was the most freguently used concomitant

psychotropic medication. Seventeen patients (14 in Center 2191} took
prohibited concomitant psychotropic medications (diazepam, flurazepam,
hydroxyzine, loctopam, lorazepam, maprotiline, oxazepam, thiopental,
triazolam), but these patients were not excluded from the analysis.

Bfficacy Results: Patients were considered evaluable for efficacy (i.e.,
included in the Intent-to-Treat Sample}  if they were randomized to
treatment, received a dose of study medication, and had an efficacy
evaluation during treatment. Omna hundred eighty petients at Center 2151
were evaluable for efficacy; 44 received high-dose nefazodone, 46 received
low~-dose nefazodone, 45 received imipramine, and 45 received placebo.

There were no gsignificant differences for the nefazodone low dose group at

any time. The HAM-D 17 total LOCF was significant in the high nefazodone
group at weeks 5 and 6. The'0C:effects were.not" significant  for any-

variablg:

Appendix data is ﬁtovided only for center 2191.

7.2.4.6 Conclusions:

In thie etudy, the low doge Nefazodone group was not eéffective. The high

dose Nefazodone group beat placebo on 8l)l four efficacy variables when

looking at the LOCF results. The OC results do not agree with the LOCP
results. Thefcombined analysis fails. to distinguish:nefasodone . from

‘priceban

7.2.5 Study CN104-002 (conducted 7/88 to 11/90)
A Double-8lind Trial of Nefazocdone, Imipramine, and Placebo in the

Treatment of Depressed Outpatients (Protocol CN104-002).

7.2.5.1 Investigator\lLocation: John P. Felghner, M.D., Peighner Research
Institute, Poway, California. :
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7.2.5.2 Study Plan:

objectivel: Te determine the safety o¢id efficacy of nefazodone,
imipramine, and placebe in the treatment of moderately to severely

depressad outpatients who met DL3SM~-III-R criteria for Major Depression or’

Bipeolar Disorder, Depressed. ,

Fopulation to be Studied: Outpatients of either sex, aged 18 or older,
with a DSM~-III-R diagnosis of moderate or severe Major Depression, Single
or Recurrent episode, or Bipelar Disorder, Depressed.

Study Design: Single-center, randomized, double-blind, parallel-group
gix~week compariscon of the safety and efficacy of nefazodone, imipramine,
and placebe. Ratings scales included: Z8~Item Hamiltom Rating Scale for
Depression (HAM-D-28), Clinical Global Impressions (GG} Scale, Patient's
Global Assessment®s (PGR) Scale, Hamilton Rating Scale for Anxiety (HAM-A),
and Symptom Checklist-87 (SCL-BT}.

Plas for Analyeis: A one-way analyeis of variance (ANOVA) model was used
to test for baseline comparability as well as differences between
treatments for the change from Baseline in HAM-D and CGI Severity scores.
Categorical data such as CGI and PGA Improvement scores were analyzed
using Fisher's Exact Permutation Test. The planned sample size of 180
patients had a power of 2B80% to detect an average difference of five

- points in the HAM-D-17 Total Score between placebo and each of the other

treatment groups (nefazodone, imipramine).

7.2.%.3 Study Conduct/Outcome (see appendix for related tables)

Patient Dispositiom: 180 outpatients at one study center received study
medicaticn. 169 outpatients were evaluable for efficacy.

Demographicg: Of the 180 outvatients, 107 (59%) were women and 73 (41%)
men. They ranged in age from {99%)} met DSM-III diagnostic
criteria for Major Depression (Single or Recurrent) and two (1%) met DSM-
III-R criteria for Bipolar Disorder, Depressed; in additlon, 36 patients
{204} met DSM~-IZI~R diagnostic criterias for Major Depression, Melancholic
Subtype; and B85 (47%) experienced a previous depressive episcde.

Dosing Information: One oral capsule given QD or two to six capsules
equally divided BID. Recommended dosage ranges: nefazodene 50 to 300
mg/day; imipramine 50 to 300 mg/day; or placebo, two to six capeules/day.
For outpatients who had an efficacy evaluation at Week 6, the mean of the
Modal Da;ly Dose at Week 6 was 263.0 mg/day for nefazodone, 206.0 mg/day
for imipramine, and 5.5 capsules/day for placebo.

Concomitant Medications: The protocol permitted the use of chloral
hydrate for sleep and this was the most freguently used concomitant
paychotropic medication. Three outpatients, two in the imipramine group
and one in the placebo group, tock prohibited concomitant psychotropic
medication (diazepam, hydroxyzine HCL, Gand triazelam), but these
sutpatients were not excluded from the analyses.

Bfficacy Results: . Outpatients were consldered evaluable for efficacy
{i.e., included in the Intent-to-Treat Sample) if they were randomized to
treatment, received a dose of study medication, and had an efficacy
evaluation during treatment. ©One hundred sixty-nine outpatients were
evaluable for efficacy; 57 received placebo, 55 received imipramine and 57
received nefazodone.

The Nefazodone response is not significant for the HAM-D 17 Total at week

3
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& LOCF while the imipramine response is. The LOCF results for the CGI and
HAM-D depressed mood item suggest some improvement for Nefazodone.

7.2.5.4 Conmclusions:

This study failed to show that Nefazodone is more effective than placebo
for the treatment of depression. The imipramine response was significant
for both LOCF and OC. The study had an absence of dropouts for adverse
events and & large number of dropouts due to lack of efficacy suggesting
that the dose in the study was too low.

7.2.6 Study 030A2-007 (conducted 12785 to §/89)
& Multicenter, Double-Blind Comparison of Four Fixed Dcses of Nefazodone
and Placebo in Patients with Moderate to Seve:e Depression (Protocol

030R2-0007} .

7.2.6.1 Inveutigatorl\hocationlf Jan Fawcett, M.D., Rugh Presbyterian-St.
Luke’s Medical Center, Chicago, Illinois, USA; Yvon LaPierre, M.D., Royal
Ottawa Hospltal, Ottawa,; Ontaric, Canada; Sidney C. Lerfald, H.D., 5600
MacCorkle Ave. S.E., Charleston, West Virginia, USA;y ¢. Leon McGahee,
M.D. and Binni Bennett, M.S.W., Marshall University School of Medicine,
Huntington, West Virginia, USA; John €. Pecknold, K.D. and Neelakanta
P.V. Nair, HK.D., St. Mary‘'s Hospital, Montreal, Quebec, Canada, and
Douglas Hospital Research Center, Verdun, (Quebeec, Canada; Gary Tollefson,
¥.D., Ph.D., St. Paul-Ramsey Medical Center, St. Paul, Minnesota, USA.

7.2.6.2 Study Plan:

Objectives: To determine the safety and efficacy of various doses of
nefazodone as compared to placebo in the treatment of depressed patients.

Population to be Studied: Patients of either sex, aged 18-70 (18-65 at
the twe Canadian study centers), with a diagnosis of Major Depressive
Disorder (Research Diagnostic Criteria - that had been modified to require
that dysphoric features be present for at lsast four weeks).

Study Desigm: Multicenter, randomized, double-~blind, parallel group &-
week comparison of four fixed doses of nefazodone and placeboc. Ratings
gcales included: 25-Item Hamilton Rating Scale for Depression (HAM-D-25),
Clinical Global Impressione (CGI} Scale, Patient’s Global Assessments
(PGAj Scale, Hamilton Rating Scale for Anxiety (HAM-R)}, and Symptom

Checklist~30 (SCL-90).

Plan for Analysis: A two-way analysis of variance (ANOVA) model with
study center, treatment, and study center by treatment interaction effects
wasg used to test for baseline\comparabxlxty ag well as differences between
treatments for the change from Baseline in HAM-D and OGI Severity scores.
Categorical data such as CGI and PGA Improvement Scores were analyzed
within the framework of the generaliized Cochran-Mantel-Haenszel (CMH)
procedure, using study-center as the stratification varisble. Both the
two-way ANOVA and ONH models were used to test the differences between
treatments averaged across the study centers. The planned sample size of
250 patients had a power of 2 80% to detect an average difference of 4.9
points in the BAM-D-17 Totsl Score between & therapeutic dose level of
nefazodone and placebo or a significant linear trend across placebo and

the four nefazodone dose leveles.

7.2.6.3 Study ConductfOutcoms (see appendix for related tabiea)
Patient bicposition: 234 patients at five study centers received study

I3
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medication. 223 patients were evaluable for efficacy.

Demaographics: Of the 234 patients, 134 (57%) were women and 100 (43%)
men. They ranged in age frem 18 to 6% and 168 (72%) met DSM-III diagnostic
criteria for Major Depression, Melancholic Subtype; 138 (59%) experienced
& previous depressive episode.

Dogiuvg Informatiom: 2 oral capsules given BID. Dosages: nefazodone 50
mg/day (one 25-mg capsule, cne placebo capsule}; nefazodone 100 mg/day,
{two 25-mg capsules); nefazodone 200 wmg/fday, {(two 50-mg capsules);

nefazodone 300 mg/day, (one 100-mg capsule, one 50-mg capsule).

Concomitant Hedicatiocns: The protocol permitted the use of chloral
hydrate for sleep and this was the most freguently used concomitant
psychotropic medication. Six patients, four on plscebo and two on 50
mg/day nefazodone, took prohibited concomitant peychotropic medication
{alprazelam, hydroxyzine, diazepam, and triaszolam}, but these patients ‘@ .
were not excluded from the analyses. W

Efficacy Results: (see appendix) Patients were congidered evaluable for
efficacy {i.e., included in the Intent-itc~Treat Sample) if they were
randomized to treatment, received a dese of study medication, and had an -
efficacy evaluation during treatment. 7Two hundred twenty-three patients
were evaluable for efficacy; 47 received placebo, 43 received nefazodone
50 mg/day, 46 received nefazodone 100 mg/day, 46 received nefazodone 200
mg/day, 41 received nefazodone 300 mg/day, and 11 patients were lost teo

follow-up.

The week 6 results (LOCF and OC} for the CGI and the HAM-~-D Mood Item 1 -
were not significant at any dose level. In this study the treatment
effects seen for the 200 mg/day dose are greater than the effects seen for

the 300 mg/day.

T7.2:6. lﬁf“Coacluuionnx“ Thie -trial~ failed ™ to show ‘statistically that “
Nefazodone: is wmore effective than: placobo~£oz the treatment of depression. 4&‘ ng

7.2.7 7 03A0A=-004A- A Double-Biind Trial of Two Daily Dose Ranges of
Nefazodone and Placebo in the Treatment of Depressed Qutpstients

7.2.7.1 Investigator\Locaticne: James Claghorn, M.D., Clinical Research
Associates, Houston, Texas, USA (Study 2407); A. Jocha Rush, H.D.,
University of Texas, Health Science Center at Dallas, Dallas, Texas, USh

{Study 2410}.

7.2.7.2 Study Plan:

Cbjectives: - To determine the safety and efficacy of nefazodone titrated
in-"twe dose ranges (réTommended low-dose range 150-300 ag/day and
récommended high-dose range J00-600 mg/day) as compared to placebo in the

- treatment of patients with moderate to severe depression.

L popula ion to be Studied: Outpatients of either sex, 18 yeare of age or
‘elder, with a diagnosis of HMajor Depressive Episode or Bipolar Disorder,

DOpr.llOd (DSH-IIX}.

stndy D.lign: Kulticenter, randonized, doublc-blimd, parslliel-group, G-
week comparison of the safety and efficacy ef two dose ranges of
nefazodone and placebo. Rating ocales included: 17-Item Hamilton Rating
Scale for Depression {HAM=-D=17}; Clinical Glckal Impressions (CGIL} Scale;
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Inventory for Depressive Syrmptomatology = Clinician (IDS~-C}; and Inventory
for Depressive Symptomatcoclogy -Self Report (IDS=SR}. A narrative of the
physician’s overall assessment wac ccllected on the End-of-Study
Evaluation- Form.

Plan for Analysis: A two-way analysigs of v~ciance (ANGOVA) model with
study center, treatment, and study centerxr by treatment intzraction effects
was used te test for baseline compirability as well as differences between
treatrents for the change from Bas:zline in HAM-D and CGI Severity scores.
Cateyorical data gsuch as CGI Improvement scores Jere analyzed within the
framework of the generalized Cochran-Mantel-Haens:ral (CMH} procedure,
using stulv center as the gtratificstion variable. Both the two-way ANOVA
and CMH m ‘ele tested the differences Mhetween treatments avoraged across
the study «enters. The planned sample slze of 240 patients had a power of
2 80% to d¢ ract an average difference of lour points it the HAM-D=17 Total
score bet+ .en nefazodone and placebn.

' : . - L
7.2.7.3 Study Conduct/Outcome (see related appendix table} i T

Patient Disposition: 240 patients at two studl- centers were tandomxzed to
treatment. 230 patients were evaluable fox)sificacy.

Demograpkics: Of the 240 patients, 144 ({60%} were women and 96 (403} men.
Patient age ranged from years. 227 met the DSH~III criteria for -
Major Depression and 13 met the critaria for Bipolar Disorder, Depressed; . .
melancholia was diagnosed in 26 (11%) patients; 158 (66%) patients had
recurrent episcdes of depression; and 151 (63%) patients had their cu::ﬂm z
episode of depression for at least 6 montha. ]

Dosing Informatiom: Oral capsules adminxute:ed BID. Recommended dosago
ranges: low-dose nefazodone, 150 to 300 mg/day (50-mg capsule), beginning: i
at 100 mg/day; high-dose nefazodone, 300 to 600 mg/day {100-mg capsule), .
beginning at 200 mg/day:; placebo 2-6 capsules/day. ' The mean modal dose at

i " Week & was 276.0 mg/day for the: low-dose nefazodone group, 513.5 mg/day
for the high-dose nefazodone group, and 5.5 capsules/day for the placebo
group. _

Concomitant Medications: The 'protacol"permitted the use of chloral:
hydrate for sleep and this was the most. freguently used concomitant
psychotropic medication. Fifteen pastients took prohibited concomitant.
psychotropic medications (aiprazolam, amitriptyline, diazepam, hydroxyzine
HCl, Librax, ‘lorazepam, ' L-tryptophan, nortriptyline HCl, oxazepan,
promethazine, Synalgos, and unspecified ttanqm.lizet) ; theso patxentl were
not excluded Zrom the analyaes., : .

llficacy lelnlt:° atienta were canniderad evaluahle foz eff;cacy xf they
were randomized to treatment, received a dose of study medication, and had -
.an_efficacy;evaluation during treatment. Of the 230 patients meeting:.
- these: c:iteria, *77 received placebo, 77. recaived low-dole nofazodone: and.

767 mci.vod;hlgh-dou nefazodone.
ow.dose and high dose effects are not different from placsbe

"'*&f@w ‘B"iﬁhﬁ‘g"ﬁf deaeEgroupris
ie*lick of a active control
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F.2.8 030A2-004/005 Multi-Center, Double~-Blind Comparison’ of
Nefazodone, Imipramine, and Placebo in Patients with Mocderate to Severe
Depression (Protocols (030A2-0004 and 030A2-0005)

7.2.8.1 Investigastor, Locations: Jambur Ananth, K.D., Harbor U.C.L.A.
Medical Center, Torvance, California; John P. Peighner, M.D., Feighner
Research Institute, Encinitas, California; David L. Dunner, M.D.,
University of Washington, Harborview Medical Center, Seattle, Washington;
Joseph Mendels, HM.D., Philadelphia Medical Institute, Philadelphia,
Pennsylvania; Rgbert A. Riesenberg, M.D., Biobehavioral Associates,
Decatur, Georgia; Carl Wellish, .D., Arizona Psychiatric Associates,

Ltd., Phoenix, Arizona. -

7.2.8.2 Study Plan:

Objectives: To determine the safety and efficacy of nefazodone as
compared to imipramine and placebo in the treatment of depressed patients,
and to provide further data on the effective dose range of nefazodone.

Population to be Studied: Patients of either sex, 18 to 70 years of age,
with a diagnosis of Major Depressive Episcde with Melancholia (DSM~III)
and Endogencous Major Depressive Disorder (RDC), dysphoric features must
have been present for at least four weeks.

Study Design: Multicenter, randomized, double-blind, parallel-group, 6-
week comparison of the safety and efficacy of nefazedone, imipramine, and
placebo. Rating scales included: 25~-Item Hamilton Rating Scale for
Depression (HAM-D-25}, Clinical Global Impressions (CGI} Scale, Patient‘s
Global Assessments (PGA) Scale, Hamilton Rating Scale for Anxiety (HAM-A},

and Symptom Checklist-%0 (SCL-90).

Flas for Analysis: Sample meang for Baseline values and weekly changes
from Baseline for the MAM-D-17 Total score, the HAM=D Depressed Mood ltem
(Item 1} and the CGI: Doctor’'s Opinion of Severity. A responder/non-
responder categorization was used to summarize data for the ©GI: Doctor‘s
Opinion of Improvement and the PGA: Patient’s Opinion of Improvement.

1.2¢3.3- Study Conduct/Outcome (see related appendix tables)

Patient Disposition: 226 patients at six study centers were rindomized to
treatment. 219 patients were evaluable for efficacy.

Demcgraphics: Of ‘the 240 patients, 109 (48%) were women and 117 (52}

.men. . Patient age ranged from yeare., All 226 patients met the

DSM=III criteria for Major Depressive Episode with Helanchelia. Depressed
and the RDC criteria for Endogenous Major Depressive Disorder. 122 (55%)
patients had recurrent episodes of depression; and 103 {46%]) patients had
thair current opinodo,of depression for at least 12 wonthe.

Dosing Inforsation: Oral capsules administered BID or TID. Recommended
dosage ranges: nefazodone, $0~to0.250 mg/day (25-mg capsuls}; imipramine,
56 to 250 mg/day (25-mg capsule); placebo 2-10 capsules/day. The mean

modal dose at Week 6 wap 175.0 mg/day for the nefazodone group, 155.8
mng/day for the imipramine group, and 6.7 capaulel/day for the placebo

gECUPD. |

" comcomitant MKedications: The protocol pokmlcced ‘the use of chleral

hydrate for sleep and this waz the most frequently used concomitant
psychotropic medication. Four patients tock prohibited concomitant
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psychotropic medications (diazepam, lorazepam, and promethazinel: these
patients were not excluded from the analyses. '

Efficacy Results: Patients were considered evaluable for efficacy if they
were randomized to treatment, received a doee of study medication, and had
an efficacy evaluation during treatment. 0f the 219 patients meeting
these criteria, 70 received placebo, 75 received imipramine; ard 74
received nefazodone.

7.2.8.4 Comclusions
This was the firet study and did not show gxgnificant results. The low
nefazodone dose probably contributes to this finding.

7.5 Active Control Trials

Three studies that compared the activity of nefazodone to tricyeliec
-antidepressants were conducted in Europe. Study 03ADA-006 in France,
compared the activity of nefazodone to clomipramine in a sample of
hospitalized, depressed patients. Study CN104-003, condicted in Belgium,
compared the activity of nefazodone to that of imipramine in a sample of
depressed outpatients. Study CN104-016, alsc conducted in Belgium,
compared the activity of nefazodone te that of amxtrlptyline in a sample
of depressed hospltalized patients.

All three studies employed a flexible dose-~titration strategy whereby
nefazodone was given in divided doses ranging from 100 to 400 mg/day- in
Studies CN104-003 and CN104-016, and from 100 to 600 mg/day in Study
O3A0A=006. Study CN104-016 differed from CN1QO4-003 and OIAOA=-006 in that
a auch slower dose progression gsnd suboptimal nefazodone dose was
specified by protocol. This resulted in a markedly lower nefazodone dose
{mean 243.5 mg/day) in CN104-016 compared tc the other studies. The DSM-
IXI or DSM~III-R diagnostic criteris were used for patient inclusion.

There are no between  group. differences which would be supportive of
efficacy. The active-control trials do not offer any help with the
question of efficacy over and above what can be learned from the results
of-the’ placebo-cont:olled trials.

7.4 Summary of Data Pertiment to Isportant Climical Issues

T-4.1 Clinical Predicters of Respoase

The sponsor has examined pretreatment (Baseline) characteristics that
might predict response to nefazodone therapy. Since no eingle study is
large enough to permit an assessment of cutcome in subgroups of patients,
meta-analyses of the efficacy data for all patients enrolled in the eight
placebo-controlled studies were performed. Four stratification eriteria
weze used to establish different patient -ubgtoup- relating to severity of
illness: -: 1) patients with severe depressive symptoms (Bageline Clinical
Global Impressions {CGI) Severity of Psychopsthology score of &t least 5
{markedly ill}; 2} Baseline 17-item Hamilton Depression (HAM-D-17} score
2 27): 3} patients meeting DSH-IIXI or DSH-III-R criteria for Major
Depression, Melancholic Subtype; and 4) patients with Recurrent Major
Depression. aAn additional meta-analysis of patients stratified by
pretreatment level of anxiety was done that included  those placebo-
controlled trials where HAM-A in addition to HAM-D ratings were carried
out. Efficacy analyses utilized the Last Cbservation cCarried Forward
(LOCF) ‘data set and were based on the Intent-to-Treat patient sample. The
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Table 8112
ratert ¢ Patients Exposed to Study Medications, by Dsta Set

Loag-Temn Sajety of Nefarodene

Nutnber of Patieas

Number of

Duta Set Placehe Trcyelic Nelasmbne

Placeho Controlied
Active-Controtled
Open Trials

“Total

Seleciive wrdonin re-uptake nh-hitors

5.1.2 DEMOGRAPHICS -

Demographic profiles are provided separately for Phase 1 studies and for Phase II~-
III studies in the following cables. The vast majority of these phase [ patients
are white males uncer the age of 35. There is little difference among the
treatment groups.

TRBLE 5.1.2.1 . 2
Demographic Profile for Phase I Studies

Active~Control

Nefazodone Placebo I .
n=424 n=9ys SSRI Tricyclic
n=0 n=24

AGE
M@an (yras) S5
Range (yrs) ‘

Groups (%} .
<35 vrs 267 (63y 57 (68}
35=-64 vra 95 (22} 18 18y
>55 vrs 62 (1%} 13 (13

SEX (%)
Female 71 (17} 9 (33
Haie - 353 (83) 89 (91}

RACE (%) .

White 366 (86) B8 (87)

Non-White 56 (131 11 (11

Race unknown T2 {<l} - 2 {23

MEAN WEIGHT (1lb) 163 151

a Subjects in some studies received other drugs in additien
nefazecdone or tricyclics.
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b compearison of nefazodone, imipramine, snd placebe In patients
moderate o severe depression.

In this sample of moderately to severely depressed outpatients,
nefazodone therapy proved superior to placebo. Nefazodone therapy
was also associated with fewer dropouts from adverse effects than
was imipramine. In view of these efficacy findings as well as the
promising side effect and safety profile of nefazodone, further
research is warranted to evaluate its therapeutic potential in the
treatment of depressive iliness.

PMID: 2690165 [PubMed -~ Indexed for MEDLINE]
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Responders o an ressent drug treatment: a study paritg
nefazodons, imipramine, and placebo in patients with major depression.

K.
Cohn Center, Houston, Tex, USA.

BACKGROUND: Nefazodone hydrochloride, an antidepressant that
acts as a 5-HT2 antagonist and serotonin (5-HT) and norepinephrine
uptake inhibitor, was evaluated in a double-blind, imipramine- and
placebo-controlied study invelving 128 patients with major
depression. METHOD: Eligible patients were randomly assigned to
receive placebo {2 to 6 capsules/day), imipramine (100 to 300
mg/day), or nefazodone (200 to 800 mg/day) for 8 weeks. The
principal efficacy outcome measure assessed was the number of
patients who experienced an adeguate response during treatment.
RESULTS: Based on global improvement (Ciinical Glabat
Impressions-Improvement), 67% of nefazodone-treated patients {(p
< or = .01) and 63% of imipramine-treated patlents (p < or = .05}
responded during 8 weeks of treatment, compared with 36% of
placebs controls. Sixty-two percent of nefazodone-treated, 53% of
imipramine-treated, and 26% of placebo-treated patients had 17-
itermn Hamilton Rating Scale for Depression (HAM-D-17) scores < or
= 10 on completion of acute treatment. Nefazodone-treated patients
had a lower incidence of premature treatment discontinuation and
fewer dropouts for adverse events than the Imipramine group.
CORCLUSION: In a three arm comparison with imipramine and
placebo, nefazodone had the greatest number of patients with major
depression who responded to therapy. Nefazodone, a new
antidepressant with novel pharmacology, is & well-tolerated,
efficacious antidepressant.

PMID: 8626358 [PubMed - indexed for MEDLINE]
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CN-00064536
Feighner JP, Pambakian R, Fowler RC, Boyer WF, D'Amico MF

A comparison of nefazodone, imipramine, and placebo in patients with moderate to
severe depression.

oY, . . Psychopharmacology bulletin. 25(2):219-21, 1989.

/’Lé //4 s
et (Y v In this sample of moderately to severely depressed outpatients, nefazodone therapy
. ’:\&ﬁ% proved superior to placebo. Nefazodone therapy was also associated with fewer
‘;% o gj’ 4 dropouts from adverse effects than was imipramine. In view of these efficacy findings
£ 5

as well as the promising side effect and safety profile of nefazodone, further research
is warranted to evaluate its therapeutic potential in the treatment of depressive
iliness.

: CN-00106126
Auther Rickels K, Schweizer E, Clary C, Fox I, Weise C

Institution Department of Psychlatry, University of Pennsylvania, Philadelphia.

Title Nefazodone and imipramine in major depression: a placebo-controlled trial.

The British journal of psychiatry : the journal of mental sclence. 164(6):802-5, 1994
Jun.

Nefazodone is @ phenylpiperazine antidepressant with 5-HT2 antagonism and 5-HT
reuptake inhibition. Two hundred and eighty-three cut-patients with a diagnosis of
DSM-III-R major depression of at least one-month duration (65% ill for over 6
months), and & mean score of 24 on the 17-itern Hamilton Rating Scale for
Depression (HRSD), were randomised to treatrment with nefazodone, imipramine, or
v placebo. The double-blind treatment period was 8 weeks in duration. Nefazodone's
\fr,,// antidepressant efficacy was comparable with imipramine’s, with both drug treatments
) significantly better than placebo in a variety of outcome measures. For example, after
8 weeks of therapy, 78% of nefazodone and 83% of imlpramine but only 55% of
placebo patients (P < 0.01) were globally much or very much improved. Nefazodone
was better tolerated than imipramine, with fewer drop-outs and a lower incidence of
side-effects during treatment.
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- Accession Number CN-00103953

Author Fontaine R, Ontiveros A, Elie R, Kensler TT, Roberts DL, Kaplita S, Ecker JA, Faludi G
L. Jdtution Louis-H. Lafontaine Hospital, Research Centre, Montreal, Quebec, Canada.

A double-blind comparison of nefazodone, imipramine, and placebo in major

: depression.

Source The Journal of clinical psychiatry. 55(6):234-41, 1994 Jun.

BACKGROUND: Nefazodone is a 5-MT2-receptor antagonist and serotonin (5-HT)

Ny selective reuptake inhibitor. This study evaluates the safety and efficacy of

} nefazodone in patients with major depressive disorder (MDD) in comparison to

imipramine and placebo treatments. It also compares two dose ranges of nefazodone

to investigate its optimal dose range. METHOD: Nefazodone was evaluated in a 6~

L week, double-blind trial of novel design involving 180 patients meeting Research
Diagnostic Criteria for major depressive disorder and having a minimum pretreatment
score of 22 on the first 17 items of the Hamilton Rating Scale for Depression (HAM-
D). Patients were randomly assigned to placebo (2-10 capsules/day), imipramine
(50-250 mg/day), or nefazodone in two dose ranges (50-250 mg/day or 100-500
mg/day). RESULTS: Improvement on depression measures with nefazodone in the
100-500~-mg/day dose range {(endpoint mean = 460 mg/day} and imipramine
{endpoint mean = 214 mg/day) exceeded that with placebo. Some benefit was also
observed in the nefazodone 50-250-mg/day treatrment group (endpoint mean = 242
mg/day), but it was suboptimal. Evidence of nefazodone's efficacy as an
antidepressant was consistently observed on physician- (HAM-D, Clinical Global
Impressions [CGI}) and patient-rated {(CGl-patient rated) scales. By patient self-
report, improvement of anxiety symptoms associated with depression was evident
with nefazodone as early as the first week of treatment, and benefit was seen with
both nefazodone dosage groups. Analyses of the physician's global assessments of
therapeutic effect and side effects at end of treatment showed therapeutic benefit for
hoth nefazodore and imipramine treatments; however, patients in the nefazodone
treatment groups were significantly less troubled by adverse experiences than were
imipramine-treated patients, resulting in a lower dropout rate for adverse experience.
CONCLUSION: Nefazodone is a well-tolerated and effective antidepressant for the
treatment of major depressive disorder.

4.

CN-00092545
Frewer L), Lader M
Department of Psychiatry, Institute of Psychiatry, Denmark Hill, London, UK.

Title The effects of nefazodone, imipramine and placebo, alone and combined with alcohol,
i normal subf%

?\{ ’ % Internatiofial clinical psychopharmacology. 8(1):13-20, 1993.
AVIAN

L X Nefazodone (200 mg, 400 mg/day) imipramine {150 mg/day) and placebo were

)% administered to 12 normal, healthy volunteer subjects for a period of 8 days each. A
measured dose of alcohol was consumed with the drug on day 8. A battery of
physiological, psychomotor, cognitive and subjective tests was carried out before
drug administration and 2 h after drug administration on days 1, 7, and 8.
Nefazodone had little effect on heart rate and blood pressure whereas imipramine
increased both heart rate and diastolic blood pressure. Nefazodone 400 mg impaired
the critical flicker fusion threshold. Dose-dependent improvements in psychomotor
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performance (Gibson Spiral Maze) and complex memory performance (learning,
pursult rotor, and visual working memory) were produced by nefazodone while
imipramine administration impaired performance on these tasks. Subjective changes
in alertness and bodily symptoms were produced by all active compounds. While
nefazodone failed to potentiate the sedative-hypnotic (depressant) effects of alcohol,
imipramine tended to enhance them for psychomotor performance, memory
assessments, and some subjective ratings. Thus, nefazodone, particularly at lower
dose levels, causes less disruption of human performance than imipramine. This
effect probably reflects the fack of anticholinergic activity of nefazodone. Also,
nefazodone failed to potentiate the depressant effects of alcohol, perhaps because of
its minimal alpha-blockade.

5.

CN-00124712
éahn@}{, Robinson DS, Roberts DL, Schwiderski UE, O'Brien K, Ieni JR
Cohn Center, Houston, Tex, USA.

Responders to antidepressant drug treatment: a study comparing nefazodone,
imipramine, and ptacebo in patients with major depression.

Source The Journai of clinical psychiatry. Vol.57 Suppl 2, pp.15-8, 1996.

BACKGROUND: Nefazodone hydrochloride, an antidepressant that acts as a 5-HT2
~ antagonist and serotonin (5-HT) and norepinephrine uptake inhibitor, was evaluated
,‘{ﬁ;\é«é/““’”’ in a double-blind, imipramine- and placebo-controlled study involving 128 patients
A with major depression. METHOD: Eligible patients were randomly assigned to receive

O/ \ placebo (2 to 6 capsules/day}, imipramine (100 to 300 mg/day), or nefazodone (200
\ to 600 mg/day} for 8 weeks. The principal efficacy outcome measure assessed was
\z <\ VA the number of patients who experiericed an adequate response during treatment.
Vit \ RESULTS: Based on global Iimprovement (Clinical Global Impressions-Improvement),
\1 67% of nefazodone-treated patients (p < or = .01} and 63% of imipramine-treated

patients (p < or = .05) responded during 8 weeks of treatment, compared with 36%
of placebo controls. Sixty-two percent of nefazodone-treated, 53% of imipramine-
treated, and 26% of placebo-treated patients had 17-item Hamilton Rating Scale for
Depression (HAM-D-17) scores < or = 10 on completion of acute treatment.
Nefazodone-treated patients had & lower incidence of premature treatment
discontinuation and fewer dropouts for adverse events than the imipramine group.
CONCLUSION: In a three arm comparison with imipramine and placebo, nefazodone
had the greatest number of patients with major depression who responded to
therapy. Nefazodone, a new antidepressant with novel pharmacology, is @ weli-
tolerated, efficacious antidepressant.
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atistical Review and Evaluation

NDA #: 20-152/ Class 1-S NOV |9 1993
Applicant: Bristol-Myers Squibb Pharmaceutical Research Institute
Name of Drug: SERZONE {nefazodone hydrochioride}

indication: Treatment of depression

Documents Reviewed: Volumes 1.1, 1.94 to 1.183, 1.186

Medical Input: Dr. Earl Hears: {HFD-120} has been consuited during the process of this review.

introduction

This review focuses primarily on the resuits of 8 ptacebovwcontroi!ed randonuzed doub!e-bﬁnd
studies designed to show.the safety and efficacy of nefazodone for the treatment of depressson In
addition, the results o 2 mm and the sponsor’s meta-analysis of the long-term data are
summarized in this reviéw. Characteristics af the 8 effi icacy studies are summarized in the table below.
The stuuies are. presented in the table and m thls rewew m chronological order, SR

' TREATMENT ARM AND :
- DATE PEAK DOSE Au.oweo # OF PATIENTS
_STUDY - INITATED MG/DAY) .~ EVALUATED
“ll 030A2-000410005 | 6/85 Nefazodone 250 74
Doss Titretion ) lmnpcmm 250 . 7%
030420007 " [12/85 Nefszodone 50 - |43
Fixed Dose Nefazodons 100 46
Nefszodons 200, " 46
Nofozodom 300{ 41
Placebo % 47 .
/1 03n04-003 s Nefszodons 256 - |51 6 weoks
Dose Titration Nefazodone 500 : S0
!mspumme 250 50
v Plecebs . - {82
4 03A0A-004A | anT ‘Nefszodons 300~ - 77
Blose Titration Nofozodone 500 . 176
o Placebe i oo |77
<l 03A0A-0048 . |87 Nefazodone 300 .~ * - |78 -] 6.weeks
Dose Titsstion - R Nchzodono 600 R I /- o )
- : - Placebo - 875,
il cntos002 7188 Nefezodons 300 |57 & wosks
Doss Titration imipramine 300 55 ) )
‘ Placebo - 57 .
I CN104-006 1/89 Nsfazodone 600 80 8 wesks
Dose Titration imipremine 300 78 C
v Placebo. - 78,
</l CH104-008 - {288 Nefazadons 500 86 & weeks
Dose Titeation ’ imipramine 300 . 83 I
. Placebo - - . .. - .-§91
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MEMORA of DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

Date:  NOV 2 0 199

From: Mathematical Statistician (HFD-713)
Subject: Problems with Nefazodone analyses (NDA 20-152)

To: File (NDA 20-152, Nefazodone)

There are three main problems within the analyses the sponsor presents in the
original Nefazodone NDA submission. The sponsor should reanalyze the data to address
these issues. The following information should be conveyed to the sponsor.

The first issue involves the transformation of two secondary efficacy variables. In
all of the trials, the 7 point scores for CGI Doctor's Opinion of Improvement and
Patient's Global Assessment were collapsed into dichotomous variables whose categories
were responder/non-responder. The criterion for determining whether subjects were
classified as "responders” or "non-responders” is not provided. All trials using the
dichotomized version of these scores should be reanalyzed using the original 7 point
scores.

The second issue concerns the designation of centers within individual trials.
While there are no exact definitions of what constitutes a center, trial CN 104-005
presents an example of what should not be considered a center.

The sponsor states that trial CN 104-005 contains two centers. An examination of
the list of investigators and their addresses reveals that each center contains numerous
subcenters, and several investigators are associated with each subcenter. Appendix C-1
lists 6 subcenters within Center 001: :

1) Philadelphia, PA; Drs. Berwish, Chung, Csanalosi, Schweizer, Mandos
and Weiss; 30 patients

2) Philadelphia, PA; Drs. Amsterdam, Berwish and James; 36 patients

3) Wilmington, DE; Drs. Clary, Swenson and Gross; 18 patients

4} Willingboro, NJ; Drs. Fox and Francesco; 24 patients

S) Charleston, WV; Dr. Puzzouli; 13 patients

6) Charleston, WV; Drs. Cavender, Cavender, Harshbarger and Weise; 24
patients. '




A similar list shows Center 2 contains 7 subcenters.

It is important to note that the subcenters in Center 001 cover 4 states and 3
metropolitan areas (Philadeiphia, Wilmington, Charleston); based on geography alone,
the claim that they constitute a single center is dubious. If all the investigators involved
in this center received the samc training in the administration of the instruments used to
collect information and the patients were appropriately randomized, then perhaps Center
001 can be treated as a single center. Center 001 could be broken into 3 centers
reflecting the 3 metropolitan areas and analyzed accordingly. The sponsor must either
regroup the investigators into reasonable centers and reanalyze the data accordingly or
provide an adequate explanation of why the above subcenters constitute a single center.
The same attention must be paid to Center 002,

Further complications are evident in trial CN 104-005. Dr. Rickels is listed as the
principal investigator for the trial and for Center 001 but did not examine any patients.
Dr. Schweizer, however, examined patients as an investigator at subcenter 1 in Center
001 but examined no patients in Center 002 where he was a co-principal investigator
with Dr. Rickels.

Other multicenter trials which potentially contain subeenters within individual
centers are: 03AOA-003, 030A2-0007, CN 104-002 (Feighner), CN 104-006 (Fabre/-
Cohn), and 03A0A-0MA (Claghorn/Rush). Trial 03A0A-003 contains one large center
and four very small centers. The sponsor chose the largest center for analysis and
dropped the other four. An analysis that somehow accounts for the four small centers
(e.g. grouping them into one center and performing a two center analysis) should be
provided.

The sponsor should provide analyses of these studies adjusung for subcenters
along with the rationale for defining subcenters.

The third problem involves trial 030A2-0004/030A2-0005. As the trial number

suggests, two protocols have been combined to create one trial. Each protocstcatted-for
a Wulticenter trial with three centers; the two protoccls together create one mumcentcr
trial with six centers. The sponsor must in why these protoco '

whether they were combined before or aft biect-recruitment begay
requiré further attention if data were combmed after subject recruntmem began, especial-
ly if two randomization schemes were employed.

Kenneth R. Petronis, M.S., M.P.H.
Mathematical Statistician
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PHASE II/III STUDIES
PLACEBO-CONTROLLED TRIALS

CN104~-045 Multicenter, double-blind, randomized, placebo-controlied, parallel-group; depressed
' Usa ;Outpatients (N=220), 2 18 years of age, Bl men and 13% women; HNefazodopne 1C0-400 mg/day.
kY QD or BID; 6 weeks,
AN
KCNIOdeSA Multicenter, _double-blind, randomized, placebo~ -controlled, parallel-group; depressed
Usha xggzpatients {N=191), 2 .18 years of age, 62 men and 129 women; Nefazodone 100-500 mg/day,
j divided doses, BID; fluoxetine 20 mg/day, QD; 8 weeks.
L CN104-056 ™ Multicenter, double-blind, randomized, placebo-controlled, parallel-group; depressed
Usa | Gnfpatients (N=80), 2 65 years of age, 28 men and 42 women; Nefazodone 100-400 mg/day,
{engoing) ; ' inided doses, BID; fluoxetine 20 mg/day, QD; 8 weeks.
.; CH104~0C58 ug}txcenter, double=-blind, randomized, placebo-~controlled, parallel~group; depressed
3 Usha “putpatients (N=57), 2 65 years of age, 24 men and 33 women; Nafazodone 100~600 mg/day,
3 {ongoing! divided doses, BID; 6 weeks.
% CN104~-076 %Jﬁg}ticanter, double-blind, randomized, placebo-controlled, parallel-group; depressed
USA gggatxenta {7 days during baseline and 7 days on double-blind medication) (N=28), 2 18
{oengoing) ~ veéars of age; Nefazodone 100-600 mg/day, divided doses, BID; 6 weeks.

ACTIVE~CONT]

T -~ CN104~-027 T Multicenter, double-blind, randomized, parallel-group; elderly depressed inpatients
T ' Germany (=44}, 2 60 years of age, 40 men and 4 women; Nefazodone 50-150 mg/day. divided dose,
{ongoing) BID; maprotiline 25~75 mg/day, divided doses, BID; & weeks.
CN104-031 Multicenter, dourle-blind, randomizer, parallel-group; outpatients with mood discrders
UK, Holland {N=39), 2 18 vears of age, 15 men ani 24 women; Nefazodone 100-200 mg BID, 500 mg QD;
{ongoing) Fluoxetine 20-40C mg QD; 6 weeks.
i3




¢a04~052
Italy
{engoing)

CN104-~055
France
{ongoing)

Multicenter, double~blind, randomized, parallel-group; ocutpatients with meod disorders,
(N=97}), 2 18 years of age, 28 men and 69 women; Nefazodone 200-600 mg/day, divided deses,
BID, fluoxetine 20-40 mg/day, QD; 8§ weeks.

Multicenter, double~blind, randomized, parallel-group; patients with mood disorders
(N=45), 2 18 years of ag>, 18 men and 27 women; Nefazodone 200-600 mg/day, divided doses,
BID; fluoxetine 20 mg/davy QD; 8 weeks.

UNCONTROLLED TRIALS

CN104~-007
USA

CH104-051
Italy
{ongoing)

CN104-080
Usa

{ongoing)
CHi04~-903

Usa
{ONQoing)

Multicenter, open; outpatiente with Obgessive Compulsive Disorder (N=20), = 18 years of
age, 10 men and 10 women; Nefazodone 100-6C0 mg/day, divided deoosecs, QU or BID; B woeoku.

Multicenter, open; ocutpatients with mood disorders (N=68), 2z 18 years of age, 25 men and
43 women; Nefazodone 200-400 mg/day, divided doses, BID; § weeks.

Multicenter, open; patients with mood disorders (N=85), 2z 18 years of age, 34 men and 50
women; MNefazodone 100-600 mg/day, divided dowses, BID; 8 weeks.

Multicenter, open, compassionate use study; devreased patients (N=12), 2 18 years of age;

‘Nefazodone 100-6C0 mg/day, divided doses, BID, up to 12 menthd.

s One patient received only placebo (during the baseline phase) and was inadvertently included in the
nefazodone database.

5.0. = single dose; M.D. = multiple dosse; Q0D = every other day;
i.v. = intravenous; p.o. = orally;

day.

£
k4
A.M. = morning; P.M. = evening;

o)

ion;
= three times a
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findings of these analyses are summarized in the sections that follow.

7.4.1.1 Severity of Depressive Symptoms

The objective of this meta-analysis was to determine if the severity of
depression at baseline affected response to nefazodone. Two criteria were
uged to stratify the sample of patients: a Baseline CGI Severity of
Psychopathology score of at least 5 (markedly ill); or a Baseline HAM-D-17
score of at least 27. The HAM-D stratification results were consistent
with the CGI stratification analysis, hence only the latter are presented
here.

For more severely L1l patiente (CGI Severity Score = 5}, both nefazodone
and imipramine produced significantly greater improvement than placebo
treatment in HAM-D-17 {(change from Baseline) and in responder rates (based
on the CGl Doctor‘s Opinion of Improvement}. The degree of improvement
was similar with both nefazodone and imipramine treatments. ’

For those patients categorized as being moderately il} (CGI Severity Score
s 4) both active agents were superior to placebo as well. Both nefazodone
and imipramine produced significantly greater improvement than placebo
treatment (HAM-D assessment and CGI Global responder rates), and the
extent of improvement was similar for the two treatments.

7.4.1.2 Melancholis

A meta-analysis etratifying for patients who met DSM-III -or DSM-III-R
eriteria for Major Depression, Melancholic Subtype, was done to evaluate
nefazodone’s efficacy as a function of diagnostic subtype. Approximately
half of the patients from the adeguate and weliacontrolled studxes met
criteria for Melancholic SUbtype. -

In the subgroup of patxents thh Helanchalxc Subtype. beth nefazodone and
imipramine treatments were significantly superior to placebo. Both active .
treatments produced comparable levels of improvement based on change from
baseline in HAM-D-17 and HAM-D Retardation Factor scores. Both treatments
resulted in approximately 60% of patients being rated as treatment
responders (CGI Improvement Scale: rating of “much improved” or “very
much improved”}.

Patients treated with nefazodone with non-melancheolic Majorxr Depression
{47% of the sample} also improved significantly in HAM-D-17 (change score)
and CGI Improvement Scale compared to placebo. In the moderately ill
depressed patient group, imipramine treatment also had a higher CGI Global
response rate than placebo, but mean improvement in HAM~D~17 (change
score} with imipramine treatment compared to placebo treatment showed only
a trend favoring active drug.

7.4.1.3 Recurrence ) ‘ -

The objectxve of this meta-analysis was to determine nefazodone’s efflcacy
in patients with a history of depressive episode before the index eplisode
of depression {recurrent episode)} as compared to the therapeutic response
of patients during their first depressive episode {single episcde}. Among
patients with recurrent episodes of dJdepression, those treated with
nefazodone or Lmipramine improved more than patienta receiving placebo
treatment, based on significant differences in HAM-D-17 Total, Retardation
Factor, and CGI Improvement ratings at end of treatment.

Results were similar for those patients with single episocde depression.
Nefazodone and imipramine treatments produced sgignificantly greater

26
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improvement than 4id placebe on che three principal efficacy outcome
measures.

In summary, nefazodone and imipramine were as effective in treating
patients with recurrent depressive episodes as those with a first
depressive episode. The extent of improvement was similar for the two
active drug treatments in these groups.

7.4.1.4 Anxiety

A meta-analysis of 6 placebo~controlled trials where Hamilton Anxiety
{HAM-A) ratings were available examined the association of severity of
anxiety symptoms and response to treatment. Baseline Hamilton Anxiety
{HAM=-A} Total scores were used to stratify patients into highly anxious
(HAM-A > 19} or less anxious (HAM-A < 19) patient groups. Compared to the
treatment response of the placebo group there was significantly greater
improvement of the nefazodone and imipramine groups in CGI: Doctor's
Cpinion of Improvement, and HAM~-D~17 scores (mean). This is true for both
the highly anxiocus and less anxious patients with Major Depression.
Nefazodone’s effects sre equal in patients with Major Depression,
irrespective of baseline level of anxiety.

7.4.2 DOSING STRATEGY

Three study designs employing differing nefazodone dosing strategies were
- conducted  during nefazodone‘s-clinical development in order to obtain
complementary information about. therapeutic dose: fixed drug doses ys.
placebo; titration of drug dose within two dose ranges ys. placebo; and
dose-titration v8. placebo where nefazodone could be administered within
the lower-dose range or across the full therapeutic dose range. It was
recommended in most protocols that. nefazodone be administered b.i.d.
Target dose ranges were generally from 100~300 mg/day {lower dose range)
or 100-600 mg/day (higher dose range}.. . .

Meta-analyses of the results ‘©f placebo-controlled, flexible-dose
titration trials (nefazodone n=696} were conducted to assegs dose~-response
relationships. These analyses corroborated the findings of individual
studies, yielding a quadratic dose-response curve showing best response
rates for patients receiving endpoint doses of 300-500 mg/day.

The overall results of these analyses provide information to guide the
clinician in dosing nefazodone appropriately. HNefazodone therapy should
usually be initiated at 200 mg/day (100 mg b.i.d.} with dose increases for
most patients, after amsessing response to drug, to 300 or 400 mg/day
within the first two weeks of treatment. For some patients a subsequent
increase to 500 mg/day may be needed to maximize response. At the highest
dogse {500 mg/day) nefazodone was found to be safe although associated with
lower response rates than at lower doses, suggesting that the maximum dose
should not exceed 600 mg/day. Separate studies of patients =z 65 years of
age indicate that the therapeutic dose ie lower for the elderly (100-400

mg/day) .
7.4.3 MAGNITUDE OF DRUG EFFECT

In three of the studies (03JAOA-004B, O3A0A-003-21%1, and CN104-005)
nafazodone given in therapeutic doses is the treatment regimen
congsistently associated with favorable response. The magnitude of
treatment effect observed in these studies is both statistically and
clinically significant, with response rates ranging from S$S8% to 66%,
compared to responder rates of placebo control groups that are at least
19% lower than the comparative nefazodone group. The mean difference in
HAM~D improvement scores between the nefazodone and placebo treatment
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groups varieq erm 3.2 to 4.2 change units in faver of nefazodone:
improvement with imipramine treatment was generally similar.

Findings ©f a fourth dose-titration atudy (CN104-002) in which the
nefazedone dose was.limited to a maximum of 300 mg/day (dose range 50-300
mg/dayy show that this lower dose range study also detected therapeutic
benefit of nefazodone treatment. The treatment effect was less compared
to the imipramine treatment effect, presumably due to the lower dose range
for nefazodone in relation to the imipramine dose. The magnitude of the
change from Baseline in the HAM-D-17 Total score compared to placebo in
this study was intermediate between that of treatment groups where
nefazodone has been administered in its therapeutic dogse range or a lower
range in other studies,.

7.4.4 MAINTENRNCE OF EFFECT - LONG TERM EFFICACY

An approach undertaken by Bristol-Hyers Squibb is to evaluate long-term
efficacy utilizing the double-blind continuation treatment experience of
patients who successfully completed short-term trestment in a double-
blind, placebo-controlled efficacy study'. The decision to continue
double-blind therapy was made by the treating physician based on imnitial
clinical response of the patient. This double-blind extension phase was
incorporated in all controlled nefazodone efficacy trials conducted by
Bristcl-Myers Squibb (where permitted by health authorities).

A survival meta-analysis of long term data derived from the double-blind
extension phase of 6~ and 8-week controlled trials of nefazodone, where
drug treatment effect was detected, was performed Patients who had
responded to treatment with nefazodone, imipramine, or placebe during the
initial phase could remain on double-blind treatment for 6 months if
continuation therapy was judged to be clinically indicated by the treating
physician. During the long-term extension phase discontinuation for lack
of efficacy was used as an indicator of relapse. Discontinuation for
treatment failure (i.e. toxicity or lack of efficacy}) during the entire
course of the study {acute phase and long-term extension phase) was used
as an indicator of the net benefit of continuing drug treatment.

Survival analyeis was performed using the Kaplan-Meier method to estimate
survival curves for time to discontinuation. Log rank tests stratified by
study were used to assess pairwise differences in cime to treatment
discontinuaticn for nefazodone (n=163}) versus placebo (n=%4) and
imipramine (n=84) versus placebo. During the long-term extension phase
both drugs were effective in preventing relapse, p = 0.04 for nefazodone
and p = 0.03 for imipramine.

The net benefit of drug treatment was evaluated in & similar survival
analysis, in which time to treatment failure was assessed from start of
treatment. Nefazodone {n = 356) demonstrated superiority (p ve placebo =
0.03) over placeboc (n = 278), but imipramipe (n = 194) did not (p vs
placebe = 0.31). i

‘Greenhouse, Joel B., Stangl, Dalene, Kupfer, David J. Prien, Robert
F. "Hethodologic Issues in Maintenance Therapy Clinical Trials™ Archives
of General Psychiatry 48: 313-318, 159:.
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7.8 Efficacy Summary

Study O03ACA-004B is positive with positive results on three efficacy
variables but not on the HAMD depresssd mood item. Study CN104-006,
center two, is positive with a HAMD total results borderline significant
but the other three variables positive. Study CN104-005, center two, is
positive with very positive results from both LOCP and OC data sgets.
Overall Nefazodone demonstrates efficacy for the higher dose ranges in
these double blind, controlled trials.

B.G Safety Pindings:
§.1 Methods:

My approach to evaluating the safety of nefazodone included
the following: (1) an assessment of the routinely collected
and reported safety data in order to describe the common
adverse event profile for the drug, (2} a review of all
patient narratives for discontinuations for —adverse
experiences, serious adverse experiences, and deaths, (3)
gtatistical comparisons using the Fisher’'s Exact Test for a
pool of double-blind controlled trials providing comparisons
of laboratory fipdings, vital signs, ECG findings snd adverse
event s, {4} @ search of the medical literature for safety
reports, {5) and a review of all information available in the
data base related to drug demographic interaction, drug
disease interaction, drugfdrug interactions, withdrawal
phenomenon/abuse potential, and human reproductive data.

The following t’xndxnga are based on the safety updat.e data bas& except as
otherwise noted. The cut-off dates are listed in 5.%1.1.

8.2 Deaths:

Three nefazodone-treated patients and one imipramine-treated patient
died during treatment in an open or double-blind short-phase study.
None of the deaths were attributable to the use of study medication.
Table 8.2.1 gives information reqgarding the nefazodone- and active
control-treated patients who died in a short-term trial.
Table 8.2.1
Deaths in Nefazodone~ and Active Control-Treated Pat.\.ents
Short~Term Safety of Nefazodone

Mazimum
Protocol Study Center- Dose Study
Number Patient Number {mg/day) Day Cause of Death
Nefazodone
CN104-003 001 300 14 Suicide by hanging
CN104-016 001 300 24 Suicide by drowning
CN104-029 001 200 33 Suicide by hanging
Imipramine

CN104-008 002 100 15 Homicide-fatal gunshot wound
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The first trial listed in the table above {Study 030A2-0004/0005) will not be reviewed in detail
but will be included in summary tables in the appendix. The nefazodone dose {175 mg/day) used in this
trial was less than half the dose generally shown to be required to demonstrates efficacy for nefazodorie
over placebo; therefore it is not surprising that this study failed to differentiate nefazodone from
ptacebo.

' For the other 7 trials, the focus of this review wiil be the results of four efficacy variables;
HARM-U 17 Total, HAM-D depressed mood item, Clinical Globat impression Severity of lliness seore and
Global Improvement score. For a description of other efficacy variables measured in these trials, see
Dr. Hearst’s medica! review.

Nefazodone dosing is discussed on pages 44 1o 48 of this review. Summary Tables i, and tii.
on pages 55 and 56 summarize the dosing in each trial.

Basicaily the same statistical analyses were performed by the sponsaor for all the studies. Onty
data from the intent-to-treat {ITT) sample was analyzed and results for both last-observation-carried-
forward {(LOCF} and observed cases {OC} analyses were presented. All four efficacy variables were
analyzed using an analysis of variance model including terms for treatment, treatment by center and
center. Effects were assessed using Type NIV sum of squares. Where baseline differences occurred,
an analysis of covariance model was used with baseline as the covariate. (The assumption of equal
slepes for this model was tested by the sponsor and results were presented in an appendix to the study
report.} in addition, the CGl scores and the HAM-D Depressed Mood ltem were analyzed categorically
using the Cochran-Mantel-Haenszet procedure.

For each study, tables showing the number of patients on study and the reasons for dropouts
are provided. These tables were created using the sponsor’s data in Appendix E, Table 5.2 and Table
5.4 of each study report. The number of patients on study are the number of patients who compieted
the study week and entered the next week.

The demographtcs across all the studies were generally consistent. All the patients were ail
treated as cut-patients. Approximately two-thirds of the patients enrolied in these 8 placebo-controlied
trials were women., More than 85% of the patients were white and the average age of the patients
was about 39 vears {range of 18 to 81 years}.

_ To enter these trials patients were required to have a score of at least 20 on the HAM-D 17
Total. To establish eligibility, a baseline washout period varying from 4 days to 4 weeks preceded the
treatment period. '




Dosing

The dosing data in all trials was presented as modal dose. The mean modal dose refers 1o the
mean of the patients’ weekly modal doses.

High dose in this section refers to titration of the dose to peaks of 500 or 600 mgiday while
fow dose refers to doses under 300 mg/day.

The sponsor examined the dosing effects of nefazodone by pooling the nefazodone data from
the 7 titration studies {excluding the fixed dose studyl. An ANCOVA with baseline HAM-D and study
as covariates revealed a U-shaped relationship between dose and HAM-D change from baseline. The
sponsor concluded that “most patients experience optimal improvement when receiving doses between
400 and 500 mg/day". It is clear from the graph below that the curve from about 350 to 600 mg/day
is not well-defined and that it is difficult to verify :".e sponsar’s conclusion.

EaM-D-17 Total Score:
Mean Change from Baseline vs. Endpoint Modal Dose
-~ placebo- Conc*olled Dose-Titracion Studies
Nefazodone Overview cf Cl:.m.cal Findings
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Heviewer’'s Comments on Dosing

This reviewer was concerned that the modal dose may overestimate the dose given since
missed doses would not be considered. From data provided by the sponsor, this reviewer found that
the mean modal dose was about 5 to 15 mg/day higher than the mean dose, in general. Compliance
then appears to have been high so the use of modal doses does not appreciably overestimate the dose
used. {it should be noted here that the sponsor presented compliance data by patient but no summary
data was presented in the submlssson )

Low Dose Ngfazodone Versus Hlﬂh DQ§§ Ngfazodone

The sponsor has conducted 4 placebo-controlled trials which utilized multiple doses of
nefazodone. One fixed dose study -{Study 030A2-0007} was conducted and has been already
discussed in this review. This study failed to show a relationship between dose and efficacy (see Figure
1 on page 5), probably due to poor trial design or insufficient dose range.

The other 3 placebo-controi!ed trials were dose-tntratton trials of 2 dose levels of nefazodone.
The HAM-D Total data by treatment group for, these trials is depu:ted in Figures 3 {page 13), 4 (page
18} and 5 (page 21}. From these figures it is clear that ‘the low dose of nefazodone is not more
effective than placebo. {Also sce Summary Table Il on page 52.} In general, pairwise comparisons
performed by the sponsor showed that the high dose was significantly different from both placebo and
low dose and that the low dose was not different lrom ‘placebo. This reviewer does not think that a
trend analysis would provide additional information on: the relationship between the 2 doses since the
trend would most likely be positive primarily due to the dnfference between the high dose and placebo

High D Nefa one

Five studies had a high dose nefazodone treatment arm; Studies 03A0A-003, 03A0A-004A +8B, .
CN104-006 and CN104-005, Only Study OSAOA 004A is not looked at by center because the results
for the 2 centers were very ‘similar.

This reviewer looked at the effects of h:gh dose nefazodone in two ways; 1) plotted the mean
modal doses over time for the 5 studies that used. hlgh dose nefazodone (Figure 11} and 2} graphed
the HAM-D effects by dose for the completers in each ‘of the 5 studies (Figure 12). The objective of
the fiest graph is to see if there is @ relationship between the escatation of the dose and the presence
of a positive outcome; note on this graph that sohd lines denocte centers that showed positive effects.
The . ob;ectwe of F‘gure 12 is to see tf the fi nal ‘dose tevel was related to the fi nal resnonse for

completers




From Figure 11' it can be seen that dosing was increased during the first 3 10 4 weeks of the
.. studies and then maintained for the remaining weeks as dictated by the protocols. Thers appears to
“be no clear-cut relationship between the escalation of dosing and trial outcome. The only similarities
“are between Center 2191 of Study 03A0A-003 and Center 1 (Mendels) of Study 03A0A-004B; both
“show peak doses at Week 3 above 450 mg/day. (This seems to support the sponsor’s recommendation
- of doses of 400 to 500 mg/day.) The other positive center was Center 2 of Study 104-005; the dases
here are considerably lower, peaking at about 350 mg/day (it should be recalled that the placebo °
response was unusually low in this center which may suggest that the center is atypical in other
“=ways.) The center showing the lowest doses (Center 2 of Study CN104-006; lowest dotted line with -
. triangular symbols) produced borderline significant results for the HAM-D 17 total (see Table 24 on
page 321.

' Figure 11, when presented at ] )
_the Psychopharmacologic ~ Drugs Figure 11. Dosing by Study and Center
Advisory Committee on July 19, High Dose Nefazodone:

1993, stimulated a discussion of

nefazodone dosing and responsg'-
- Subsequently, th's reviewer requested
- additional dosing data from the

. sponsof 10 examine dosmo in each

- study. That data is 5ummanzed in. the

" “'table on the following -page. All

. patients treated with nefazodone in

© i these studies are included: in this

 table. Remember in the O3AOA.

i
- Wodal Cose rrg ! day

e 04008 1

in the CN104-005 and 006 studles all

dose of 600 mgiday.

studies, patients were titrated fo 3
low or a high dose of nefazdone while

patients couid be tnrated e a high?

e ONIDM-G3-2
- 0, BA-(03-2191
-+ BAA-De

36 THOA-T0B-2
Ly OVDA-005-1 -

ks This reviewer performed
" regression analyses for each study to.
. examine the relationship between the
.. mean overall modal dose {the mean of
the weekly modal doses) or the modal
dose at the last week treated {LOCF
"dosel and the HAM-D 17 Total
" change from baseline (LOCF). The
- results. were the same for both the'
overali and last dose, oo

* Sofid lines tepresent centers that showed statastncatly sngmﬁcant treatment effects on the HAM-D




As might be expected, only the results from the lcswihlgh dose studtes (the 03AOA studles)» -
showed a statistically significant relationship between dose and HAM-D 17 total change from baseline.
it is most interesting to note that a significant dose relationship was observed in Study 03A0A-004A
fthe only negative placebo-controlied studyl.

Cosing and Response Swvwnery Dets

Mean Overail fdodal Dose
STUDY 5200 - %300 <400 . =500 1 . >500 .
LOCF Mean Results ieen {SD) Mean (SD} fMesn (SD) tosn (SD} | . Meen (SD}
O3A0A-003-1 ' : ERETE B Ve

A N 57 37 15 28 BA
Modat Dosze mgiday 486 (94} 258 {35} 410 (33} B0G {0} ‘
HAM-D 17 Changs -6.1 (8.8) 9.8 (7.5} | -8.147.11 | -13.2 8.3

hO:MOAQQ‘GA . v '

Ji N 27 62 13 B ¥ 2 ‘38
Medat Dose 172 (78) 28% (46} 369(75) | 4751225 |. /590 (38)
HAM-D 17 Changa -5.2 (5.5 9.1 (7.9 | -11.506.8) | 8.3 9.8 ] -10.4 7.9

03A0A-0048 - s R
Aw 28 67 18 28 15
Modal Dose 139 (63} 266 (70 333 (341} | 453 {123} | 58735
HAM-D 17 Changs “10.748.9) | -10.4(8.6) | -14.6(6.5) | -11.6 (8.0} | *-13.2 (8.6}
CH104-002 » C BEE :
N, i5 42 NA& [T S NA

(N Modsl Bose 193 142 284 (32 : :

| HAM-D 17 Change 9.4(7.9) | -11.3 .0

/ feniosa0051 '

N B 5 LEAREIES §

" Modal Dose 175(71)° .} 280{45) | 418 (10%)

" HAM-D 17 Chenge -10.1 uo z} -94.6(5.8) | -14.3 es.u‘ ‘

CN104-005-2 . L
N 12 LR . 13
Model Dose 15867} | . 273479) 393 159) Al 20 (178)
HAM-D 17 Change -9.9(7.41 | -11.8(6.5} | -12.1(7.6) | -10.5 (7.8Y | -10.6 (5.2} {

CR104-006-1 e SLE L

N 8 12 12 8 il 6

Modal Dose 167.(52) 292 (79) 433 (55) 540.(1345 | - 8000} * }i
- HAM-D Changs -8.5 (4.6} -95(7.4) | -8.8(8.0} | 0671 [ -8.8(8.1
CN104-006-2 (O ' N '

M o S TR SUNS |- g o _

Modsi Dose 173 (47 287 (74) | 433(122) | 6000V 00

HAM-D 17 Change 1210930 [ -12.7¢7.4) F 121 5.9 {-10.0{10.81] - -160

“VTwo of ‘the § patients showed increases in HAM-D 17 tutal (+7 and 5) nly 1 of the 5

pahems completed the study (change=-11.0}.




in Figure 12, the results are ordered by increasing final dose. There is clearly no relationship
between the final dose used and the HAM-D change from baseline for the completers looking across
the studies. This is a rather simplistic approach to the dose-effect relationship for the studies
combined, however since the studies had different designs and were not designed to study this
relationship, & more complex approach is not warranted.

Figure 12. Dose and HAM-D For Last Week
Corrpleters Only
Féd-D Oecrease from Baseftne

Center 0 2 4 6 8 1012 14 %6 18 20

4, & Y i [l Iy 2. 5 3

CNI04- 006 - 2
ON104-005-2 -§
O3A0A- (04B-2 §
CN104-005-1 - LIS

| CN1D4-005- ‘l
03A0A- 0048 - 1 //]/

© - JIADA-003-2191 4
1IA0A - DD 4A P

L 4 (R G STNEES | ]

300 350 400 450 500 S50 609
Dose rrgiday
D -ieA-D B2 Dose

Efﬁcacy results from the 8 placebo-controlled studies suggest that doses below 300 mglday
_ate not effective. The optimum range of dosing is not clear since a range of doses above 300 mg/lday
was not adeqqgtﬂally” sguqf e_d (sge the tabtg on the‘prevnous page}.
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Summary

The results for the 8 placebo-controlled studies are summarized in Summary Tables §, I and 1}
on pages 54 to 56. Summary Tables | and !l present details about the 5 studies that had a high dose
nefazodone treatment arm while Summary Table [if presents the results for the low dose nefazodone
groups by study. This reviewer separated the resuits for the two arms because the results for low dose
nefazodone were consistently not different from placebo; for some centers the placebo change from
baseline was larger than the change observed for the low dose group. Also, in studies with momfthan
one dose of nefazodone, no dose-response relationship was noted, To compare the
‘nefazodone arms within a trial, the reader should refer to the figures provided in the

Summary Table i presems the HAM-D 17 Total resuits bv study for hsqh g

the studies whereas the placebo response is not. e
The table below summarizes this revnewer $ mterpretan@n of the eesuiﬁs by sméy !or Y
detasts see the referenced pages. :

Study : Reviewer's Comwnents | Sisbistical
' Evidenze’ ~ | Pages .
| 030A2-0004/0005 First study; doss too low. . Eated R mewo‘l
030A2-0007 nadeguats fixsd-doge design: low dose range. .~ | Euled 387
<1 03ADA-003 3 centers diicominuod sroiiment. S B 3R
] ‘_’C'nﬁt'_crzlst Lonouudmd data analyses yisided positive rosults L » L _b t ivalﬂ"»:
T ' sirnitar to the LOCF results. LT S R
f ‘O3A0A-DO4A t ack of active control group makes in!arpm’taﬁon' e mmm : :.1548» s
E s difficuls. OCrosululmpbcabo : L o ol
o | ‘D3A0A-0048 ‘ Positive results on 3 elficacy varisbles; not on HAM—D Positive | 1922,
: DeplmodMoodlt-m . : RN
.ER104-002 o OCF and OC results do not agres. Faited 23-26
i 8 (osults were very pasitive. oo N
CN104-006 o ) '
Center 1 {Febre} Very large dropout rate; imipramins failed. Failed 23 30
<2 | Conter 2 (Cohm HAM-D Totel results bordarine sigrificant; other 3 Positive . :nqc
. L‘ SR vanablcs positive.
: CN164-005 ' o R N
Center 1 (Psych.} Lesge placebo rospenn. mipramine failed. Faled 36-38
REY R 38-43
<¥ -Center 2 {Fam. Prac.} Urnisually smd! phcobo fesponse; very posauvo rosult: Positive . e
DAL RN T for both LOCF snd OC datasets. i IEROE TR

: ! One study which did not show a difference between placebo and nefazodone is consndered a
‘negative study due to the lack of an active control group from whicn to assess the va!id:ty of the test
situation. Studies which did not show a difference between placebo and nefazodone and also did not
}dastmgmsh imipramine from placebo are considered failed studies. Thess studies exhibit the tack of

sensitivity. of the test situation, therefore the evidence against nefazodone cannot be’ cons:dered
B negatnve. Studnes usmg only alow dose of nefazodone are censudered _g__g_d_ stuéws du o inadequa
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‘STUDY

ENROLLMENT

DATES

T INVESTIGATORS

SUMMARY TABLE

DESIGN

TRIALS WITH HIGH DOSE NEZOE

NEFAZODONE
- N-{%)}

PLACEBO
N (%)

IMIPRAMINE
N (%}

03A0A-003

(21814
QTHERS

11/86-8/90
6/87-4/88 .

Canadian

Fontaine

& centers

Hidh/l.ow

“Dosea Titration

6 Weeks
4 arms

"2 netplalimp

48 (15%]

45 (53%)

T (71%)

45 (58%])
6 (87%)

C3IADA-DO4A

CENTER 2

amr2m0 |
41878580 |-

" ’:‘C‘_adhotn

" Rush

Hightow |
~Dose Titration- |

8 Weeks
-2 neflpla

28 {67%) .

40 168%)
40 (70%)

NA

. CENTER 1
| CENTER 2

03A0A-0048

8/87-4/89

- 10/87-6/89 '_

Mendasls
Reimhers

Highft.ow
Dose Titration
6 Weeks
3 arms
2 nefipla

{73%])
(85%)

1 cni104008

CENTER 2

CENTER 1

wes-6m0 |

5/89-4180

 Fabre

Cohn

Dose "I”itratib’n

8 Weeks

3 arms

" neffplaimp

(33%)
{65%:) -

46 (81%)
42 (57%)

CN104-005

CENTER 1
- CENTER 2

2/88-2/80
8/89-4/90

che!s

Psychiatric

Family Practices

Dose
Titration
& Wesks

3 armsg
net/plsimp

(BB %)
{71%;
0

45 (65%)
43 (A3%]

"N is the naumber of plﬂiﬁtt rmdomlzod;@nd % is tho_pcrgonugo of patients c@u_ﬁplqtﬁng‘ gho study.




SUMMARY TABLE B
HIGH DOSE NEFAZODONE
HAM-D 17 TOTAL RESULYS

' p-values for combined effects and center-by maimem effects using LOCF data are listed furst followed by p-values for each center. P-

‘values in parentheses are fos the QC sesu!tsﬁ

85

STUDY NEF MODAL | NEF HIGH PLA NEF VS PLA! IMPMODAL | IMP IMP VS PLA
. DOSE - LOCF LOCF DOSE LOCF
Mean Mean Mean p-value Meoan Mean p-value
03A0A-003 .90
COMBINED int. .22
2191 482 mg - 1.0 6.8 03 501 216 mg -10.8 04 {.07)
QTHERS 380Omg - | - 12.2 -18.7 47141} 194 'myg -11.4 A1 L34
03A0A-QD4A b : S na na na
CENTER. 1 Bi8mg 17 1027 | -8.4 Iy : '
CENTER 2 508 ma 8.8 8.4 .9
03A0A-004B 102 108} na na na
COMBINED 127 9.5 in, 70
CENTER 1 436 mg -11.8 7.6 .03 1.20)
CENTER 2 365 mg -13.8 -11.4 .24 .24}
, CN104-006 . |
| comBineD RTIN SR | Cin 27
ol centemt 413mg | 8o TR RN TR R -89 |.86(88)
) ~CENTER 2 332 mg. o B b3 I8 92 RO LeTY 1 13.0 L0300
I CN104-005 S ‘ 1ot '
COMBINED : ’!m* <02 F
Sl eentert L a0 5 ees LR 00 |aestin
","CENTER 2 TE L 347 QQM R & 8.6 - € 001 :




_ SUMMARY TABLE I,
LOW DOSE NEFAZODONE
HAM-D 17 TOTAL RESULTS

IMPVS PLA -

- pevalye

'030A2-0004-5

ot dons <

{030A2:0007 -
" FIXED DOSE

8074y
04 (.02}

na-

'03A0A-003
2191
OTHERS

A48 {.B5)
08 .13

.04 1,07
41 (.32

Q3ADA-004A
- CENTER 1
-~ CENTER 2

-l '03a0A0048B
CENTER 1. -
CENTER2 .0~

R B

CN104002 -
AN GRS S

P-values are LOCF results followed by OC results’in parentheses. A "p”"

| <.001
{all vars}
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockvilte MD 20857

NDA 20-152
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Bristol-Myers Squibb Company
Pharmaceutical Research Institute
Attention: Jay K. Gunther, Ph.D.

5 Research Parkway

P.0. Box 5100

Wallingford, Connecticut 06432-7660

Dear Dr. Gunther:

Please refer to your New Drug Application (NDA) submitted pursuant to section
505{b) of the Ffederal Food, Drug, and Cosmetic Act for Nefazadone
Hydrochlioride tablets dated and received September 6, 199].

Reference is also made to a telephone conversation on October 23, 1991,
between yourself and Mr. Paul David of this Agency, informing you that a
detailed letter requesting reanalysis of certain studies submitted to the
original NDA would be forthcoming.

Qur Division of Biometrics has completed a preliminary review of the
“application; and has identified the following three major probiems within the
study analysis:

. The first issue involves the transfermation of twe secondary
efficacy variables. In all of the trials, the 7 point scores for
CGI Doctor’s Opinion of Improvement and Patient’s Global
Assessment were collapsed into dichotomous variables whose
categories were responder/nonresponder. The criterion for
determining whether subjects were classified as “responders” or
"non-responders” is not provided. A1l trials using the
dichotomized version of these scores should be reanalyzed using
the original 7 point scores.

2. The second issue concernd the designation of centers within
individual trials. While there are no exact definitions of what
constitutes a center, trial CN 104-005 presents an example of
what should not be considered a center. '

We note that your application states that trial CN 104-005
contains two centers. An examination of the 1ist of
investigators and their addresses reveals that each center
contains numercous subcenters, and several investigators are
associated with each subcenter. Appendix C-1 lists 6
subcenters within Center 001:




NDA 20-152

Dr. Rickels is l1sted_as the

1} Philadelphia, PA; Drs. Berwish, Chung, Csanalosi,
Schweizer, Mandos and Weiss; 30 patients

g} Philadelphia, PA; Drs. Amsterdam, Berwish and James; 36
patients

3) Wilmington, DE; Drs. Clary, Swenson and Gross; 18
patients

43 Willingboro, NJ;-Drs. Fox and Francesco; 24 patients

5) Charleston, WV; Dr. Puzzouli; 13 patients

6) Charleston, WV; Drs. Cavender, Cavender, Harshbarger and
Heise; 24 patients.

A similar Vist shows Center 002 contains 7 subcenters.

It is important to note that the subcenters in Center 001
cover & states and 3 metropolitan areas (Philadelphia,
Wilmington, Charleston); based on geography alone, the claim
that they constitute a single center is dubious. If all the
investigators involved in this center received the same
training in the administration of the instruments used to
collect information and the patients were appropriately
randomized, then perhaps Center 001 can be treated as a single
center. Center 001 could be broken into 3 centers reflecting
the 3 metropolitan areas and analyzed accordingly. We request
that you either regroup the investigators inte reasonable
centers and reanalyze the data accordingly or provide an
adequate explanation of why the above subcenters constitute a
single center. The same attention must be paid to Center 002.

further compllcatlons are evident in trial CN 104-005.

,,,,,, principal investigator for the
Lrial and - fur Cen but did not examine any patients.
Dr. Schweizer, however. examined patients as an !ﬂvestzgaior
at subcenter 1 in Center 001 but examined no patients in
Center 002 where he was a co-principal investigator with
Dr. Rickels.

Other multicenter trials which potentially contain subcenters
within individual centers are: 03A0A-003, 030AZ-0007, CK
104-002 (Feighner), CN 104-006 (FabrejCoh'). and 03AOA D04A
{Claghorn/Rush}. TrIal 03R0A-003 contains one large center
and four very small centers. One approach for this study
would be to analyze the large center alone in addition to
performing a two-center analysis with the four small centers
combined as one center.

Additionally, please provide analyses of these studies
adjusting for subcenters along with the rationale for defining
subcenters.




teber: NDA20-152  Serzone (nefazodone} Approvabie Action Memorandum page 3

The enzyme systems metabolizing nefazodone and its intermediary
metabolites have not been identitied; CYP450 1iD6 does not appear to be
involved, but neiazodone might be a substrate for CYP450 [1A4. The
latter conjeciure derives from the observations that 1) the clearances of
poth triazolam and alprazolam are significantly reduced in patienis
treated with nefazodone and 2) that CYP450 [11A4 is believed to be
invoived in the catabolism of these 2 triazolo-benzodiazepines. (if so, this
hoids important implications {or the concomant use of not only
nefazodone and the triazolobenzodiazepines but drugs like astemizole and
terfenidine; See comments in safety section).

Effectiveness for Use:
Evidence of effectiveness In acute depression

The Divisic.y's review team has concluded that the reports submitted to
the file of the Serzone NDA provide ‘substantial’ evidence of nefazodone's
efticacy as an antidepressant drug product. Although the PDAC AC {July
19, 1993] unanimously endorsed this conclusion, the basis for it requires
carefut explication. Indeed, had it not been for the extremely painstaking
and scho'arly review by Dr. Joy Melet of the 8 nominally adequate and well
controlied clinical trials? that the sponsor submitted io the NDA, a
negative view of the evidence supporting the effectiveness of netazodone
might well have emerged. Th= reason is that the Serzone NDA presents a
showcase of virtually every knotty and vexing problem that confront those
who conduct and analyze clinical investigations intended to assess the
effectiveness of antidepressant drug products.

Among the clinical studies reported to the NDA as nominally adequate and
well controlled are those that evaluated subtherapeutic dcsesof

nefazodone (i.e., 030A2-0004/0005), those that produced inconsistent

! The agency’s biostatistician who performed the primary review of the
application

2 controls empioyed were either placebo alone or both imipramine and
placebo
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results (ie, 030A2-0007: afixed dose study in which the 200 mg/day
placebo difference attains statistical significance but the 300 mg/day
placebo difference does not even come close), those that lacked assay
sensitivity (ie.. 03A0A-004A, CN104-006-site 1 andCN104-005-
site 1 all were unable to discriminate imipramine. an antidepressant of
known effectiveness, from placebo). Treatment by investigatcr (ie.,
clinic or site) interactions confounded the analysis of 3 of three

important multiclinic studies (i.e., 03A0OA-003, CN104-006 and
CN104-005)3. Most studies, including those that were eventually deemed
tc provide support for nefazodone's effectiveness (CN104-005-site 2 is
the best example), were marred by high premature discontinuation rates.

In several studies, analyses based on the last available assessment {i.e
last observation carried forward [LOCF]) for alls patients randomized
disagreed with those based on the subset of patients actually evaluated at
the study’'s protocol specified last visit (i.e., Observed Cases [OC]} Study
03A0A-003/Center 2191is agood example; the LOCF for the Hariiton
Depression Scale total score contrast between 500 mg/d of nefazodone
and placebo attains statistical significance (p= 0.03), but the OCdata set
analysis does not (p = 0.5)5.

Because the interpretation of discordant LOCF and OC analyses plays an
important 1cle in the review team’s analysis of the NDA, a brief

digression about the generic aspects of the issue seems worthwhile.

To begin, discrepancies between LOCF and OC analyses of the sort

3 It deserves note that single clinics from each of thesc 3 multiclinic
investigations serve as independent sources that contribute to the substantial
evidence supporting the effectiveness of nefazodone.

4 Actually, the LOCF sample is not strictly composed of all patients
randomized Typicaily, at least as used by DNDP, it consists of all randomized who
received at least one dose of the assigned treatment and had at least one on
treatment assessment.

$ Further compounding the interpretation of this particular study is the fact
that the imipramine placebo contrast on the same outcome measure nearly achieves
significance (p = 0.07) in the OC data set based analysis.
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described are not uncommon in antidepressant clinical trials. They
presumably occur because censoring patterns differ between treatments.
To illustrate, depressed patients of the sort typically enterad in clinical
trials generally improve with the passage of time regardiess of treatment
assignment. Importantly, the magnitude of the mean within subject
improvement is typically larger {e.g., 10 units or so on the Ha~ilton
Depression Scale Total Score over a period of 6 weeks) than t“e between
treatment difference (e.g., 3 to 4 units} upon which the estimate of the
experimental drug's treatment effect is derived in either an LOCFor OC
analysis. As a consequence. an LOCF analysis, which carries forward
scores of patients who discontinue prematurely, tends differentially to
penalize treatment groups that have high rates of discontinuations early
in the course of a study. Thus_if there are more early discontinuations
among piacebo than drug assigned patients, (historically, the more typical
case), the LOCF analysis tends to provide a larger estimate of a;ﬁrug s
“treatment _effect_than_the OCaﬁaiysm; This is not aﬁways the case,
‘however. In particular, when the common_untoward side effects of an
active_treatment. are very unpieasant, patients assigned to high doses of
the active treatment may withdraw more often early in the study than do
subjects assigned to other treatments and, as a consequence, the LOCF .
analysis can provide a smailer estsmate of the drug’s effect than the CC
analysis. This scenario has been offered as an explanation for the
relatively poor track record of clinical trials employing a fixed graded
dose parallel design.

Unfortunately, the logic of the explanations offered notwithstanding, it is
all too often impossible to determine with certainty what accounts for a
discrepancy between the LOCF and OCresults in any particular study. As
a consequence, the interpretation of the evidence from such controlled
clinical studies remains as much a matter of informed judgment asit is a
one of objective data analysiss. ‘

8 Jt deserves note that Masa Takeuchi, ScD. employed a generalized
estimating equation approach (his review of July 2, 1993) to study 03AOA-003 in an
attempt to determine which of its discordant results (OC vs LOCF) provided the
more reliable basis for inference about the effect of nefazodone. His analysis
suggests that the individuals censored under different treatments were not
behaving similarly. Placebo patients who discontinued early were getting worse and
those who discontinued on nefazodone or imipramine were getting better. If Dr.
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Sources of substantial evidence:

Based upon a review of the reports and analyses submitted to the -
Serzone™ NDA, the Division's review team, with the endorsement of the -
PDAC AC, has conciuded that there is 'substantial evidence of
nefazodone’'s efficacy as an ¢ .udepressant when it is administered at
daily doses in.the range of 30" mg to 600 mg. This statement is not
intended to imply that every individual involved in the analysis of the data
has given the same weight to the findings of each of the controlied
clinical trials. To the contrary, it is to be expected that individual
analysts will differ about the reiative importance and weight they assign
to particular pieces of evidence. Nevertheless, these differences
acknowledged, all analysts on the agency's review team agree that the
same four independent sources of clinical evidence contribute to the
finding of substantial evidence.

Among the sources of evidence, Study..O3A0A-0048is the easiest to
evaluate. In this two level titration design, acutely depressed patients
assigned to a maximum daily dose of 600 mg ot nefazodone enjoyed an
unequivocally better response than those assigned to placebo.

The interpretation of the remaining sources of evidence, Studies 03A0A-
003, CN104-006and CN104-005, is less straightforward, however.

Study 63A0A-003 is a muiticlinic trial, and when analyzed as such,
provides no support for the effectiveness of nefazodone. Most of the data,
however, were obtained at Center 2191. Dr. Mele argues persuasively
that it is inappropriate, therefore, to apply the usual ANOVA type lII SS
modetl to the analysis of the study because, in atriving at its estimate of
the effect of treatment, this model gives Center 2191 and centers with
only a handful of subjects equal weight (aresult of the way least square
means are estimated by Type 1l Sums of Squares). Accordingly, Dr. Mele
evaluated Center 2191 as an independent study. Although the OC analysis
of Center 2191 is not signiticant, the LOCF analysis provides support for

Takeuchi’s model is correct, the LOCF analysis result is to be preferred over the OC
analysis.
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the effectiveness of nefazodone when administered to depressed patients
at doses as high as 500 mg/day. Which analysis best refiects the true
performance of nefazodone? After reviewing Ur. Takeuchi's analysis of
the time trends among scores of the d!scontmued patlents I am persuaded

treatment effect than the OC angiygs ggg dmgiy l find Study 03AOA-
003/Center 2191 to be an independent source of clinical data that

contributes to the overall finding of substantial evidence of ihe

effectiveness of nefazodone when administered at maximum daily doses
of 500 mg..

Study CN104-006 was pianned as atwo clinic study. Analyzed as a
single trial it does not provide support for the efficacy of nefazodone.
However, a closer examination of its components suggests areasonable
case can e made for evaluating them separately as independent studies.
CN104-006-site 1, considered on its own,is a ‘failed’ study;
that is, it lacks the capacity to discriminate imipramine, a standard
control of proven eftectiveness, from placebo. In contrast, CN104-006-
site 2, has ‘assay sensitivity.” Accordingly, Dr. Mele argues it is not
logical to base an estimate of nefazodone's effect onthe combined resulis
from two such discrepant centers. While the nefazodone (600 mg/day)
placebo contras* at site 2 does not quite achieve nominal significance on
the Hamilton Depression Total Score, statistically srgnmcant drug
placebo difterences are found for the 3 other primary-—-ouicom

(Ham D depression item, Clinical Global Sevefity and ClmlcaE Glcba
Improvement). Thus, CN104-006-site 2 provides evidence that
nefazodone, at doses to a maximum of 600 mg/day, exerts an
antidepressant effect.

Study CN104-005, like Study CN104-006, has two centers that provide
highly discordant results. The two situations are not precisely parallel,
however, because an analysis of the combined LOCF data set from CN104-
005's two sites does attain nominal statistical significance for the
nefazodone placebo contrast on the Hamilton Depression Scale Total score.
However, | believe this is largely atechnical distinction. A closer
examination of the evidence reveals, as in the case of CN104-006, that
the evidence supporting the effectiveness of nefazodone comes
predominantly from one of the two centers.
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Evaluated as an independent study, CN104-005- Site 1, provides no
support for the efticacy of nefazodone or, criticailly, imipramine. Thus,
site one is a 'failed’ experiment. CN104-005- Site 2, in contrast,
detected an extremely large difference favorable to both nefazodone
(maximum of 600 mg/day) and imipramine. The difference between the
two sites is readily attributable to adifterence in placebo response. At
site 1, {(a psychiatric ctlinic). all subjects improved regardless of
treatment assignment. At site 2 ( a general practice environment), there
was virtually no placebo response ('p’ value <0.001 for the 600 mg/d
versus placebo contrast on the LOCF data set). it seems likely that effect
estimated from the LOCF analysis of site 2 resulls is inflated somewhat
by the high drop out rate among placebo assigned patienis (45%).

Before leaving the issue of nefazodone’'s effectiveness, it is important to
emphasize that there is acritical difference between clinical trials that
fail to provide support for adrug's effectiveness and those that fail to
provide interpretable evidence. To begin, from an epistemclogical
perspective, it is impossible to prove that a drug does not work. A trial
that fails to find a difference between a drug and placebo no more proves
the drug is ineffective that a failure to discriminate a standard active
control from an investigational drug proves the latter is effective. In
short, only differences can be interpreted unambiguously. Based on this
reasoning, | regularly distinguish between ‘failed’ ftrials and ‘negative’
ones. In my usage, afailed trial is one in which a standard treatment
control cannot be discriminated from placebo; a negative trial is onein
which the standard drug can, but the experimental drug cannot. (My
definition set differs from ODOr. Mele's in that | would not consider atrial
without a standard as negative or failed, only uninterpretable).

These points deserve emphasis because a number of studies the sponsor
conducted failed to detect differences between nefazodone and placebo. |
am not surprised. Several, as Dr. Mele notes, were conducted at
inadequate doses. | acknowledge that O3A0A-004A favored placebo over
both doses of nefazodone, but, antidepressant studies, our experience long
documents, frequently fail even when seemingly adequate doses of drug
are administered.
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Lack ot evidence to support the effectiveness of nefazodone in
extended use.

Changing views about the spectrum of activities a drug
must possess to. be declared an antidepressant.

For a period of ciose to 30 years it has been customary for experts to
accept parallel, blinded, randomized controlled clinical investigations of
several weeks (4-6 ) duration as an adequate test of the efficacy of an
antidepressant drug product. Substantial evidence of efficacy,
accordingly, has come to be identified with the finding in more than one
ciinical investigation of such design of statistically signiticant drug
placebo differences on appropriate measures of the depressive syndrome
symptomatology (e.g., HAM-D, CGl).

in recent years, there has been growing dissatisfaction with this de facto
regulatory requirement, however.

Evidence of effectiveness in sustained use and evidence of
a capacity to reduce the risk of recurrent depression is as
important as evidence of effectiveness in acute use

Let us consider the reasons why experts in the field currently believe that
more than a showing of efficacy in acute use is required to document the
clinical utility of an antidepressant.

Current theory holds that an index depressive episode lasts, despite
phenomenologic remission induced by pharmacological treatment,
anywhere from several months to more than ayear. Accordingly, evidence
that a drug can cause symptomatic remission at point several weeks after
the initiation of treatment cannot possibly speak to its effectiveness in
the continued treatment of an index episode (i.e., the drug's capacity to
- prevent relapse over the duration of the episode). To be fair, it is
generaily assumed that a drug which suppresses the acute signs and
symptioms of depression ought to continue to work, certainly this appears
to hold with already marketed drugs. However, what if a new drug did not
exhibit sustained effectiveness? Obviously, the marketing of such a
product would pose arisk, one that could be avoided if premarket

&%Wﬁm ot égﬁé«»ﬁ Q{ ﬁf&ﬁ%\




1% Beginning of Discussion: “The most important finding reported here is the dose-response relationship with citalopram. . . best response seen on the 40-mg dose
of citalopram and poorest response on placebo, with the 20-mg dose lying in between.” According 1o the primary analysis, neither dose group separated from
placebo, though 40 mg was less nonsignificant than 20 mg,

' See Appendix. Separate studies, 3 significant and 1 NS, combined post-hoc into one larger (and therefore more highly powered) “study”, reported as p=.05.

2 See Appendix. Similar to above—d significant and 2 NS studies combined post-hoc into single very large (N=469) “study”, reported as p=.05.

* Two-sample Wilcoxon rank sum test

1 5<.10 one-tailed (equivalent to two-tailed p<.20) “shouid be interpreted in the light of the sxﬁall sample size available.” Usual criterion is two-tailed p<.05
{equivalent to one-tailed p<.025).

1% Lilly asked the FDA to let mixed model repeated measures (MMRM) serve as primary method. FDA did not agree. Review makes clear that LOCF was primary,
MMRM secondary, and mentions a memo it sent to Lilly in this regard.

18 Article states, “Evaluable patients were classified as those who took study medication on or after the 11% day of the double-blind phase, who had efficacy

assessments on or afler study day 11, and who were not major protocol violators.” Analyses based on “evaluable panents” shown in anure iand. abie i,

pevres]

whlie those based on ITT panents appear gag ;latey in Table 5.

o M L @@&

¥later gmd analysis”,
Bo® Lis %

¢ dose«-response Mw%lﬁ% ghm abstract and the subject rof Table%f;ver, finding of trend (with LOCF approach) contradicted by relative

performance of doses shown (with observed cases approach) in Figure 1, where ﬁ?-?ﬁmg dose was outperformed by 25-mg groups on both HAMD and

MADRS.
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The attached memorandum contains 8 pages of text followed by 7 pages of graphs.




APPENDIX 2.C
Table of All New Studies

Protocel Study Information
PHASE I STUDIES )
SAFETY/TOLERABILITY STUDIES

CN104-023 Double-blind, randomized, placebo-cdntrolled, single~dose, crosscover with 7-Zay washout
usa between treatmente; healthy volunteera (N=13), 2 18 years of age; Nefazcdone 100 mg or 300
mg QD, diazepam 20 mg QD, and dextroamphetamine 30 mg QD.

PHARMACODYNAMICS STUDIES

ssover with l4-day washout between B-day

CN104-020 Double-blind, randomized, placebo-controlled, cro
18-41 years of age; Nefazcdone 100 or 200

UK treatment sessions; healthy volunteers (N=15},
mg BID, imipramine 150 mg QD.

o

UK Nefazodone S0, 100, or 200 mg BID, placebo 85.D. with 5=14 day washout between treatments;
{2) Nefazodone 100 mg BID M.D., gepirone challenge prior to and after 7 days® treatment;
(3} Lithium 800 mg QD M.D., gepirone challenge prior to and after 7 days treatment: (4)
. Nefazodone 100 mg BID M.D., lithium 800 mg QD M.D., gepirone challenge pricr to and after
7 days treatment. ' '

CN1G4~028 Singlé?blind, parallel~group; healthy mele volunteers (N=34), 2 18 years of age; (1)

CN104-035 Netherlands - pouble-blind, randomized, piacebo-controlled, multiple-dose, crossover
with 7=day washout between 7-day treatment gessicns: normal healthy adult and elderly
vojunteers (N=26); Nefazodone 100 or 200 mg BID, imipramine %0 mg BID.

CN104~063 Double-blind, parallel-group, placa&@wcantxoiéed, randemized; healthy male volunteers
Usha (N=27), 18«40 years of age; Single-blind placebo run-in, nefazodone 350 or 200 mg BID,
fluoxetine 20 my QD; 23 days.




CR104-078
USa

Double~blind, randomized, placebo-cbntrolled, parallel-group: healthy voluntesrs (h=23;,
18-3% years of age; Nefazodone 100-200 mg BID; 19 days.

ABSORPTION, METABOLISM, AND EXCRETION STUDIES

CH104-074
USA

Open, 3-way creessover with 7-day washout between 4.5-% hour Creatment
male volunteers (N=11l}, 16-4C years of age; Periocd I: lief{a:cdone <0 . wnfused
to the distal small intestine, Period II: HNefarcdune <00 my solation infosed Lo the
proximal small intestine, Period IIl: Hefazodone 400 mg gsclution p.c

healthy

PHARMACOKINETICS STUDIES

CHN104-018
France

CN104-038
UsSAa

CN104~-0583
[1:7:3

CN104-068
USA

N104-082
Usa

Open, parallel-group, single- and multiple-dose; normal and hepatically impalred
volunteers (N=34), 18-65 years of age; Nefazodone 50, 100, 200 mg BID; 19 days.

Open, 3 sessions; healthy male voluntesrs (N=13), 18«40 years of age; Session 1: 0.5
mg/kg Indocyanine Green, 10 mg/kg antipyrine 60 minutes later, Session 2: Nefazodone 200
mg BID for 8 days, 200 mg on day 9, 0.5 mg/kg Indocyanine Green 60 minutes later, 10 mg/kg
antipyrine 60 minutes later, Session 3: 0.5 mg/kg Indocvanine Green, 10 mg/kqg antipyrine
60 minutes later on day 15 (five days after last dose of nefazodone).

Open, dose escalation/de-escalation, multiple dose; health
yvears of age; Nefazodone 100 mg BIDR, 7 days; Nefazodone 20
mg BID, 7 days.

e

Open, parallel-group, matchednpair,‘singlem and multiple-dose; patients with hepauic
cirrhosis and healthy contrels (N=24), 18-6% years of age; Nefazodone 100 mg BID, 10 days.

Open, randomized, multiple-dose, 3-way crossover with 7-day washout between 7-day
gsessions; healthy male volunteers (N=25), 18-40 years cof age; Nefazodone 200 mg QD fov
days and 400 mg QD A.M. for 5 days, nefazodone 200 mg QD for 2 days and <00 mg QD P.M.
8 days, nefazodons 200 mg BID for 7 days.

B0
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. INTERACTION STUDIES

- .CN1G4-021 3%x3 Latin square; healthy male volunteers (N=28), 19~40 years of age; Nefazodone: (1)

o USA - 8ingle dose segment: 200 mg (2xi00 mg capsules) or solution; (2) Multiple dose segment:
200 mg (2x100 mg capsules) BID; 4 weeks. '

CN1G4-040 Double-blind, randomized, placebo-contreclled, crosscver with 7-10 day washout between 7-
USA day treatment sessions; volunteer patients with Chronic Obstructive Pulmonary Disease on a
stable dose of theophylline (N=15), 2z 40 years cof age; Nefazodeone 200 mg BID.

CN1C4-057 Open, randomized, 3x3 Latin square design, crossover with 10-day Qashout between 9-day
Usa treatment sessions; healthy male volunteers (N=18), 18-40 years of age; Nefazodone 200 mg
BID, digeoxin 0.2 mg @D, or both.

" CN104-066 Qpen baseline, double-blind treatment, randomized, parallel-group; healthy volunteers
USA {N=13}, 1B-40 yeare of age; Warfarin 2 10 mg/day, 12-14 days during baseline; Nefazodone
400 mg/day and warfarin, placebo and warfarin; 2 21 days.

. CN104-06% Double~blind, randomiczed, placaba»ceﬁtrolled, paraliel-group; healthy male voluntesrs
. Usa : (N=50), 18-40 years of age, extensive dextromethorphan metabolizers; Nefazodone 100 mg
BID, alprazolam 0.5 mg BIR or both; 10 days.

CH104-078 Open, randomized, multiple-dose, 3-way crossover with l4-day washout between 7-day
Ush .reatment sessiaons; healthy male volunteers (N=21}, 1B-40 years of age; Nefazodone 200 mg
BID, propranoclol 40 mg BID, cr both.

CN104~081 Double-blind, randomized, placebo-contrelled, parallel-group; healthy male volunteers
UsSh . {N=49}, 18-40 years of age; Nefazodone 10C mg BID, lerazepam 1.0 mg BID or both; 10 days.

12
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Inpatient Studies '
The sponsor presented the results of two inpatient smdles which are summarized briefly below.
For both studies, no placebo group was utilized. Thereforas it is difficult to assess the effectiveness of
nefazodone since one does not know what contribution hospitalization alone makes to the § nmprovement
- of the patient.

Study 030A2-0002 (Conducted 10/84 to 11/85)

Study 030A2-0002 is a double-blind muiticenter clinical trial designed to compare 3 doses (75,
150 and 300 mg/day} of nefazodone in hospitalized patients for a duration of 4 weeks. The objective
of this study was to gain dosing information to be used in future placebo-controlled trials.

Patients were hospitalized during the 7-day placebe phase-in period and for a minimum of 7
addmonal days. After a minimum of 14 days in the hospital, the pauent could continue in the study
‘as an outpatient. The HAM-D 21, MADRS, CG!, Raskin- Cow, and SCL-568 were measured at baseline
'and on Days 4,7, 14, 21 and 28.

: ', A total of 53 patients were enroiled at § centers {17 in the 75 mglday group. 18 in the 150
mgldav group and 18 in the 300 mg/day group). A total of 17 1atrents dnscommued ueatment due to
‘the reasons shown in the table below. Due to the small sample-size-the-spenser-did-net-peric he-
stgnst cal analyses proposed in the protocol.

NEFAZODONE

i b A e T e e 3L S+ e e

'REASON FOR DROPOUT | 75 mg/day | 150 mg/day | 300 mg/day — A 3
Lack of Efficacy | 4raw 5i8% | 2m1% | f
|l Adverse Experience | 0 10%) 16% | ow% | |
|| other | IR ERCEE

The HAM-D 17 Total LOCF results are summarized in the table. The least squares means are
the group change from baseline means adjusted for baseline. An ANCOVA performed by this reviewer .
showed no differences among the 3 doses: In light of the results from subseqguent trials, it is clear that
the doses used in this trial were suboptnmal particufarly for mpataents

: n S HAM-D 17 TOTAL RESULTS
ff Dose © .75 myglday 150 mg/day | -~ 300 myg/day
| Baseline | 328 287 | 267
Il LSMeans |- -10.3 . ~11.0° . 8.7 !

- Study 03A0A-006 (Conducted 10/87 10 /901 Y w UL -

Studv 03A0A-006.is a mulucemer. randomized, double-blind, actwe«comroﬂed trial that was

. conducted at 16 centers in France. Inpatients {hospitalized for a minimum of 2 weeks of this B-week

- triall, with a minimum score of 27 on the Montgomery-Asberg Depression Rating Scale (MADRS) at
" the end of the 4-7 day placebo-washout period, were randomized to either nefazodone ltitration rangei :

200 to 600 mg/day) or clomipramine {titration range 50 to 150 mg/day}.
. The ratmc scaies employed in thls study were tha MADRS Hamilton Ranng Scale for

a




Depression (HAM-D 21 and HAM-D 17}, the Clinical Global !mpression Secale (CGl, Patient’s Global
Assessment Scale (PGA) and Symptom Checklist-80-R.

HNo analyses were performed by the sponsor even though ana!vsns of varsance methods were
proposed in the protocol.

A total of 163 patients (80 nefazodone and 835 clomipraminel were enrolied in this study.
About 2/3°s of the patients were ferale and 98% were white. The average age was about 46 years
with ages ranging from 18 to 69 years.

The weekly mean modal doses of nefazodone used in this study are sumemarized in the table
below. {The mean modal doses for Clomipramine -anged from 106 to 121 mg/day.) The doses for
nefazodone are notably higher during the early weeks than the doses used in the placebo-controlied
irials {see Figure 11, page 46 of this review}.,

Mean Modal Dose of Nefazodone {mg/dayi

WEEK 1 2 3 4 6. | 8 |
N 80 77 74 66 54 47
MEAN 441 504 | - 523 506 - vs;oo 478 |

Forty-five percent of the patsents dropped out durmg this studv {47.5% of the nefazodone
patients and 43.4% of the clomipramine patnents! for the reasons listed below. A higher percentage
of nefazodone patients than clomipramine patients dropped due to lack of efficacy while more

clomipramine patients experienced adverse side eﬂects than nefazodone pauems

Patient Dtsposmon

u NEFAZODONE - CLOMIPRAMINE
i Randomized 80 ’ 83
Reason for Dropout R : :
Lack of Efficacy 24 {30%) 14 {17%)
Adverse Experience - 61{8%) 13 {16%)
fmprovement -3 {4%:] 2 (2%}
Other 5 (6%} 7 (8%}

The efficacy resuits for the 2 groups dzd not daffer significantly, however a targer change from
baseline was seen for the clomnpramme group.

HAM-D 17, Total Results

f NEFAZODONE - | CLOMIPRAMINE |
Baseline 27.3 27.5 §
Week 8 T s

LOCF -12.4 -15.0
17.3 " -20.1

50




Long Term Extension

, The sponsor analyzed long terrn data for patients in Studies 03A0A-0048, CN104-002, CN104-
005 and CN104-006. Approximately 40% of the completers in those studies were eligibfe to continue
on treatment for an extended period of time {up to 46 weeks).

This reviewer does not believe that the long-term extension data analysis offers useful
information regarding the long-term efficacy of nefazodone for the following reasons.

“§. The primary ¢omparison criterion was dropout due to lack of efficacy; however, the
definition of "lack of efficacy” was not specified in the protocol.

2. The long-term dosing regimen varied among the studies.

3. The d;iration of follow-up varied among the patients appreciably.

4. The inciusion uiteria for the tong»term extension phase varied among the studies.

5. The patients entering the long- term extensson phase are probably not be representative of
the original random;zed groups.




Memorandum Department of Heaith and Human Services
Public Health Service
Food and Drug Administration
Center for Drug Evaluation and Research

April 13, 1994

DATE:

FROM: Paul Leber, M.D.
Director,
Division of Neuropharmacological Drug Products
HFD-12¢0

SUBJECT: NDA 20-152, Division Director's Approvable Action Memorandum

TO: File NDA 20-1562, Serzone {(nefszodone)
&
Robert Temple, #. D.
Director,
Ottice of Drug Evaluation |
HFD-100

‘m];'his“r;{émo}andum conveys my“farma! recommendation that Bristol-Myers
Squibb Company's NDA 20-152 for Serzone (nefazodone) be declared
approvabile.

Nefazodone: the drug and its metabolites:

Nefazodone /.

—)
O~ N\/N/\/\N

Nefazodone, a phenylpiperazine, (pictured above}, has been shown to
interact with neuronal receptors and uptake sites that exhibit high
affinity for a number of different endogenous neurotransmitter
substances. Which, if any, of these demonstrated pharmacologic.!
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activities of nefazodone (e.g. serotonin {5-HT} and Norepinephrine {NE}
uptake site inhibition, 5SHT; blockade, etc.) is linked to its clinical
antidepressant action is unknown, however.

" Nefazodone is metabolized to a number of diﬂer‘ént metabolites, at least .
3 of which (hydroxy-netazodone, triazolodione and mCPP) have been

shown to retain one or more of its pharmacological activities.

Hydroxy-nefazodone
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documentation of the capacity to maintain remissions were required.

Furthermore, it is now generally agreed that a substantive proportion of
depressed patients suffer repeated episodes of depression over their
lifetimes. Because there is evidence indicating that long term
antidepressant treatment during periods of euthymia will reduce the risk
for such recurrences, marketed antidepressant drugs are regularly given
to euthymic individuals who have ‘recovered’ from a prior depressive
episode. The capacity of a drug to prevent recurrence, obviously, cannot
be evaluated in short terrn studies. Again, therefore, there is interest in
making sponsor's evaluate a new product’'s capacily to prevent recurrence
prior to marketing.

interim policy on long term efficacy applied to nefazodone

Given the importance of these current uses/goals of antidepressant
treatment and evolving sentiment among experts, we have contemplaled,
most recently in the course of our deliberations involving Effexor
(venlafaxine), making formal clinical investigations of the two long term
treatment objectives just described aformal premarketing requirement
tor all new antidepressants.

Not unexpectedly, a number of practical factors make it difficult to revise
our existing regulatory standards, despite their de facto origins. ’ '
Accordingly, until we are able to promulgate revised standards, we have
adopted an interim policy of seeking ‘voluntary’ commitments from
sponsors to conduct such studies; we do so again in the approvable action
letter to Bristol-Myers Squibb.

Safety in Use:

The review team has concluded that nefazodone, it marketed under the
labeling developed by the Division, will be "safe for use.” This conclusion
must be accompanied by a generic caveat.
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Generic Caveat:

“Safe for use” is aregulatory term of art; no drug is risk free. The
conclusion, therefore, that nefazodone is ‘safe for use’ refiects a -
judgment that the evidence contained in reports submitted to the
Serzone™ NDA, taken in concert with other relevant information
(literature, reports from foreign regulatory agencies, eic.), supports a
conclusion that the benefits associated with the use of nefazodone are
sufficient to outweigh the harm likely 1o be associated with that use. It
is virtually certain, however, that nefazodone, once marketed, will be
reported to be the cause of injuries not observed, reported, or attributed
to it during the course of its premarketing evaluation. This prediction,
admittedly generic, is offered because 1) the conditions of premarket drug
evaluation [patient characteristics, disease type/severity, duration of
use, doses in use] are not reliably representative of the actual conditions
under which a drug product is used once marketed, and 2} the limited size
of drug development cohorts gives them very low power to detect risks
that occur at low rates in the general population or at high rates in
subgroups of the general population not adequately represented in a drug
development cohort. '

Absence of identified serious unique risks

As to the evidence of risks specitically associated with nefazodone,
nothing of major import has been identified in our review of clinical
reports obtained from the more than 2700.subjects and patients ( more
than 400 in Phase 1 and more than 2200 in phases 2 and 3) exposed to it
during its development. There are, not surprisingly, a number of events,
some with potentially serious consequences (e.g., orthostatic hypotension)
that appear to occur at higher frequency among nefazodone than placebo
treated patients. .

Potential for metabolic interactions with terfenidine and
astemizole

One potential risk that may exist requires emphasis, however. As noted
earlier, nefazodone has the capacity to interfere with the clearance ot
triazolam and alprazotam, a finding that suggests it interferes with their
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metabolism, possibly by inhibiting CYP450 IllA4. It this ‘is the
mechanism involved, the concomitant use of nefazodone with drugs like
astemizole and terfenidine poses a potentially serious risk.

Unfortunately. the firm did not do a comprehensive evaluation of the
metabolic pathways involved in the catabolism of nefazodone and its
metatolites, nor an evaluation of these species on the clearance of other
drug product. In the absence of the information necessary to resolve this
question, | believe we have no choice but to label Serzone™ as it it were a
potent inhibitor of CYP450 lliA4.

Recommendation:

issue the approvable action letter.

Pautl [ébers MD.
4113194
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doc Serzone™ [4/13/94] approvable
NDA 20-152
HFD-100 Temple
HFD-120
Katz
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Fitzgerald
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David
HFD-710
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HEMORAMNDUH DEPARTMENT OF HEALTE AND HUMAN SBERVICES
PUBLIC HEALTH S8ERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: February 8, 1994

FROM ¢ Thomas P. Laughren, M.D. ‘/7/?‘%?
Group Leader, Psychiatric Drug Products
Division of Neuropharmacological Drug Products
HFD-120

S8UBJECT: Recommendation for Approvable Action for
Serzone (nefazodone)

TO: File NDA 20-152 .
[Note: This overview should be filed with the 6-6-91

original submission. ]

1.0 BACKGROUND

Nefazodone is a phenylpiperazine that is being proposed for use in
the treatment of depression. Its pharmacclogical actions can be
characterized predominantly as B5HT, antagonism and SHT reuptake
inhibition. However, it also has the following actions: weak
alpha, adrenergic blocking activity and weak norepinephrine
reuptake inhibition. The sponsor argues that nefazodone may have
the following advantages compared to some other drugs available for
the treatment of depression: less anticholinergic, sedative, and
cardiovascular adverse effects.

IND for nefazodone was originally submitted 10-18-83.
Several critical meetings were held during the development of
nefazodone:

March 13, 1990: This was technically an end-of-phase 2 meeting,
however, given that all of the critical studies were underway at
this point, it was more accurately an early pre-NDA meeting.
Various chemistry, biopharmaceutical, and clinical issues were
discussed. . ‘

February 11, 1991: This was the more typical pre~NDA meeting, with
a primary focus on clinical issues. We discussed in some detail

our preferred approach to the analysis of efficacy data and the
formatting of the Integrated Safety Summary.

The original NDA 20-152 for nefazodone was submitted 6-6-91. A
major safety update was submitted 1-17-92., The final safety update
was submitted 10-28-93.




Nefazodone was the subject of a 7-19-23 meeting of the PDAC, and
the Committee voted unanimously in favor of both its efficacy and

safety.

2.0 CHEMIBTRY ,

Methods validation has not been completed at this time, however,
this is not needed for an approvable action. it is my
understanding that all but one of the manufacturing sites have
passed inspection, and the final inspection is underway. Finally,
our review of the environmental assessment has not been completed
as of the date of this memo. Otherwise, there are no remaining

chemistry issues that need resolution.

3.6 PHARMACOLOGY

Preclinical studies have shown that nefazodone inhibits neuronal
uptake of serotonin and norepinephrine and, in addition, it
antagonizes SHT, serotonergic receptors. Nefazodone also has some
alpha, adrenergic receptor blocking properties, and this may be the
basis for the orthostatic effects seen with this drug. Nefazodone
has little affinity for alpha, and beta adrenergic, SHT,,,
muscarinic, dopaminergic, or benzodiazepine receptors.

The pharmacclogy group has recommended substantial changes te the
Pharmacodynamics subsection of Clinical Pharmacology because of our
guite different interpretation of preclinical studies than the
sponsor. This may be a controversial point, and I have explained
our modifications teo this subsection in detail in a bracketed
comment for that section. The pharmacology group has also
recommended changes for Carcinogenesis, etc. and for the Pregnancy
section, i.e., Category ¢ rather than Category B. We have
explained the basis for this change both in bracketed comments and
in the approvable letter. We have suggested in the letter a cross-
fostering study to help determine the role of pre- vs post-natal
drug exposure in producing the observed effects. Finally, we have
asked for additional studies to explore teratogenicity in the
rabbit, given the failure to demonstrate that an adeguate high dose
level was used in the Segment II rabbit study.

Nefazodone has been to the CAC (1-25-94), and they concluded that
there were no findings that would raise any concerns about a

potential for human carcinogenesis.

4.0 BIOPHARMACEUTICSE

Nefazodone has extensive presystemic metabolism, with an absolute
bicavailability estimated to be 15-23%. The three known active
metabolites, with AUC ratio (metabolite to parent) in parenthesis,

2




Ltor extrapolate from. the ‘adul

ﬂ1~clear relatlonshlp emerged. "She concluded that nefazodone doses
below 300 mg/day are not likely to be effective, but that doses

above 300 mg/day were not sufficiently well studied to draw any

conc1u51ons about the optimum dose in the 300-600 mg/day range.

The sponsor locked at a pool of data from the 7 titration studies
to. explore for dose/response, and they fitted a ‘U-shaped
" dosefresponse curve suggesting that doses of 350-450 mg/day may be
optimal.  The problem, of course, in titration designs is that the
highest dose patients aay not be doing as well because they are
non-responsers rather than the existence of an actual U-shaped
. curve. In the proposed labellng, the sponsor suggests a target dose
- . range of. 300 to 500 mg/day. As a slight alternative to this

v.suggest on, I recommend a target range of 300 to 600 mg/day for
fsince thls was: the ‘effective dose range ‘utilized in the
tudies). Although ‘there was no definitive data source
- ich  to select ‘a'target dose range for the elderly,
n'debllltated and hepatlcally 1mpa1red it would not be unreasonable

range v} 200 to 400 fo thi ?group {as suggested by the sponsor).

Analzs;s~of=?lasma Lgvel[ReSgonse Data

Plasma samples were thalned tjurlng week 6 in several of the
efflcacy'trlals and nefazodone concentration was measured by HPLC.
Time of sampling relative to dosing was recorded, and a plot of
_hours since dosing vs nefazodone concentration, categorized by
v endpoxnt modal dose,. suggested that samples drawn 8-12 hours post

dosing approxlmated Cmin’'values. Plasma nefazodone concentrations
for 97 patlents whose samples were drawn in the 8-12 hour post-

e dosxng ‘time window were plotted against HAMD total change scores

“(BL to. .6 weeks). The best fit regression line was curvilinear,

- tending to support the. sponsor's suggestion that optimal response

occurs-in-a dose wlndow., The" problem of course with'this kind of_

analy51s is that it is based on data from titration studies in .

‘which patients with both’ hlgher doses and higher plasma nefazodone
concentrations may be non-responders. Consequently, nothing can be

o concluded“from thlS analysxs. o s R

L The sponsor d1d a number of exploratory meta-analyses for the. pool o
" of 8 placebo controlled efficacy studies to search for ‘predictors -
- of response. (1) Severity of illness (based on baseline CGI-
fsever1ty”$core, where > 5 = markedly ill, and < 4 = moderately
ill):-- Nefazodone was superior to placebo in both subgroups. {2}

' Depressxon with promlnent anxiety (based on baseline HAM=-A total

score, “where > 19 = ‘high anxlety, and < 19 = ‘'lower anxiety'):
Nefazodone was superior to placebo in both subgroups (Thls analysis
was based on the pool of 6 placebo controlled studies that included

.range to arrive at a slightly lower .

. HAM~A assessments.): (3) Sex: Nefazodone was Ssuperior to placebo = .

- ln both male and female subgroups. (4) There were toc few patlentS"

7




mean changes fro
i were as fo ows. '

1005 (Ctr.2)

Mean Efféééﬁ:f*f

These diffeérences ‘are ' comparab
other antxdepressants that have been_v_




‘suggest that nefazodone mlght be characterized as comparable in
efficacy to other drugs in this class. It might, in addition, be
pointed out that, given a mean baseline HAMD Total score (17-item)
of roughly 25 for these 4 studies/centers, a mean decrease of
roughly 12 HAMD units in the nefazodone group would still leave a
number of patients in a non-euthymic state. Nevertheless, the
effect can be characterized as clinically meanlngful.

‘Duratlon of Treatment

One of the failings of this program is the absence of adequate
'relapse“ prevention data. Recent examples set by other
-antidepressant NDAs have led us to expect .some data from specific
se.prevention trials (i.e., Zoloft and Pax11}, ‘and the PDAC
o : been increasingly focused on this issue. Several of the .
‘fshortAterm ’placebo controlled trials did provide for placebo,f
¢ “double-blind, long-tern (up to 1 vear} extensions of '
o and these data were pooled for a meta~ana1y515.i
atlon for lack of eff1cacy was used as an indicator of
‘durlnq the extension phase. = While the . cumulative

‘ placebo this analysis was not based on the: erglnally
‘&sample, and there were  other problems as well.
I don’t think thlS ana1y515 can be congxdered as an

The‘safeﬁy data for nefazodOne,'xncludlng the oriqinal'submlssxon,
the 1-17-92 safety update, and the numerous amendments in response
to our requests for additional information, were veviewed by Dr.
Earl Hearst (review dated 11-23-93). This original review was
based an ntegrated database (with a cutoff date of 6 I 91 for%

‘ deve1opment‘program (1n the xntegrated database avallable with the :
first safety update), 1nc1ud1ng 424 1n phase 1 studleﬁ and 2313 1n,‘fv‘

. for phase 2=3 studxes, due to an inadvertant exciusxon of 57
patients;.who had been switched to nefazodone for long-term
extensxons ‘after failing on the. orlglnaliy assigned short-teim
; ; ‘although adverse events for these patients were not
"included’ in most of the pooled analyses, they were considered in
the overall safety assessment for nefazodone) Serious events were
provided for additional patients not yet included in the integrated
Cidatabase”’ Patients in. ‘phase 2~3 studies were roughly two~-thirds -~ . ...
';female predomlnantly whlte and. predomlnantly mlddlemaged There .-




were’ 127 patxent ov r geé 6" Approxlmately 81% ‘nefazodone-
’ hese phase 2-3 studies ‘received ' mean

nge’ 200 to 600 mg/day, and. approxlmately

s‘or*less. Feve ,heless, there

fazodone
usea, somnolen dlzziness,

. v “dry ¢
constlpatlon, asthenla, llghthe dedness, and blurred v;sion.

A careful look -at all. =' , ther routlnely collected. ‘safety
varlables, including serum. ¢ ‘”trY. hematology»,g 1y515. vital
51gns, and ECGs reveal d : :

or nefazodone (all su1 ides), for;?;
: e for. placebo} "All 9 of the
nefazodone deaths were due to. su1c.1de, not an unusual or unexpected
findlng‘for thlS populatlon-(more about thls later)‘ o L




*f-lncreased for trazodone. The sponsor explained this on the’

An examination of adverse dropouts revealed a profile of‘co 0]
events causing dropout for nefazodone that closely mimick :
common event profile for nefazodone overall. There were no serio

adverse events associated with nefazodone dropout’ at unexpected:o:
disproportionate rates.

Twoe special searches were conducted for nefazodone,
suicidality and serious events (using FDA's definition). :
of the suicides occurred among nefazodone patients, this was’ noti}
surprising given the much greater cumulative exposure for:
nefazodone compared to active control and placebe. Nefazodone had -
no greater risk of suicide attempts than the active control or-
placebo groups. While other serious events were also reported .
among nefazodone patients in this large. population, neither the
types of events nor their numbers were unexpected fo)
Wpopulation. g o o o

A sleep lab’ study was done to compare nefazod@ne, trazodonei
buspirone, and placebo with regard to effects on sleep architec
and penile tumescence, primarily out of concern for the findi
priapism with trazodone, a drug that is. structurally relate
nefazodone. While both buspirone and trazodone were associate
~ with a-decrease in REM sleep, nefazodone was associated with
increase in REM sleep, compared to placebo. Both trazodone:
nefazodone were associated with an increase in total tumesc
time (TTT), however, the ratio of TTT t6 total REM time was
unchanged, relative to placebo, for nefazodone, but dramatic

of the dramatically increased time for detumescence with trazodo
and based on this finding, added a reassuring statement in labeling
in regard to penile tumescence. It is not clear to me how eas
one can’ extrapolate from this flnalnq to predictions about:
priapism, conseguently, I am not inclined to think this flndl
even merits a mention in labellng Whether or not nefazedone wil
be assocxated w1th pr;apxsm remalns to be seen. v

Except for'pk studxes in subjects with renal or hepatic lmpalrm
there 'were no systematic attempts to explore for druq/dlsease,
1nteract10ns. A decreased clearance of nefazodone was' found £
 hepat1ca11y 1mpa1red but not renally 1mpa1red patxents.

Interactlon studies. of nefazodone with tr;azolam, alprazolum,
haloperxdol revealed’ a ‘significantly ‘decreased clearance
“triazolam and alprazolam, and a modestly ‘decreased clearanc
haloperidol, when administered with nefazodone. None of these
three "drugs had an effect on nefazcdone pharmacokinetics.”’
- interaction study:. of nefazodone with cimetidine revealed
pharmacokinetic interaction. While the effect of P‘MIIB‘ status has
not been formally studied with nefazodone, informal observations
suggest that metabolizer status for this enzyme is not a factor in-
jnefazodone pharmacoklnetxcs.. ({see Blopharm- sectxen)

11




”demographlc 1nteract10ns was
these analyses did not reveal -any
t g, as llmlted pover to detect

‘ec .any adverse event data followlng
e was I opportunity tn l'ok for

o 4 ~pregnant women . ex to nefazodone during the
development;proqram. The outcomes of these pregnancies were not
. any. ‘particular tera! ogenlc risk associated with
obviously, this: exper ence is too llmlted to be a

itive stat‘m nt.

>0nszsted of 2 patlents,
- 3600 mg, - of nefazodone,

c1ated wlth nef odone
ention in labelxng.

unxpcla:.’patients,

rred in approximately 0.4%
ompared to' 0.3% for
For bxpolar _patxents,

ed in approxlmately 3.2%
ed to Iot‘for tricyclxcs

reported among th more
odone, and that s Lzure

5 -between nefazodone (0. 49%
p’stural hypo nsion,

i perhaps
uff’cxent to mer;t




Triazolobenzodiategine _Interactions: -  The: pron
interactions between nefazodone and. both trxazolam
alprazolam merxt a promlnent Warning’ statement abou,
potential proble

o _ 5-93 a
xm_the new cutoff date for serlous event reportlng was - i- 9

‘séctlon of labellng
. hew important adver

» on: events prof
1t was necessary to. make  some

or nefazodone. Hol
odifications in lab

conclusion, th .safety experxenc for

patlents/subjects expo d to nefazodone in:th \prem_rke
revealed no adverse f dlngs that would ‘
'tldepressant.

I;havézéubstantiali
“labellng that is

In'a 10- 26 93 amendment-(OB?), the SpOﬂSOt provided ,
.update.  They identified 65 additional papers regarding A
fithe: publlshed literature not referenced’ in the original- NDA:
ncludxng 48 c11n1ca1 apers and 17 noncllnlcal_ “Th




"wa ramted that (1) any safety data contained in the 48 clinical
papers are already included in the 10-28-93 safety update, and (2)
there are no new flndinqs pertlnent to the safety of nefazodone in

the noncllnlcal papers.

7 0' ?ORBIGN REGULATORY BCTIONS

-nefazodone 1s approved in only 1 country, i.e.,

‘but not actually marketed there as yet. Registration

appllcatlons have been filed in 17 other countries (besides the

US}, and these applications ‘are under active review in 8 of these

countries. Only 2 countries have raised issues of concern: (1) a
concern ~about  inconsistent or insufficiant efficacy

(Netherlands,H5weden),_(2)~5a questlon about possible negatlve

of nefazodone's -m Vabolltes ‘on efficacy results and a

e contrlbutxon to’ adv'rse events (Sweden} , and (3) a concern

he. safety margin of the’ hlghest recommended dose, based on

1ca1 tcxxcclogy data :Netherlands) I don't view: ‘any - of

‘ tild pr clude our proceedlng wlth ‘an

appro ble“actlon for thlskproduct,lja

8. 0 PBYCBOPHARHACOLOGICAL'DRUGS ADVISORY COMMITTEL. (PDAC) HEETING_

A meeting’of the PDAC was, held on 7-19-93 to discuss the safety and
effic Y. of nefazodone fcr he treatment of depre551on. As noted
above,  the Commlttee _vo e unanlmously in favor of both 1ts :

effica y ‘and safety.,
9.0' DBI INSPECTIONS
Only one of the two: studles conszdered‘ eflnltely positive has been
Lnspected thus far,,x e., 004 h. centers from that' study, -
“iJe., Mendels and'Relmherr, ereg1nsp ted, and both recelved VAI-2
ratings. ' These ‘ratings’ were based ‘on fairly | _minor protocol
violations, this  study  can be: con51dered to  have “‘passed
Lnspectlon.
: "(Rlckels), As’iin. the process of . belng 1nspected.~v
~have not been conducted for the two studles:conslderedﬂf
i.e., ‘003 (a Canadian study) and 006. . However, Dr.

S ¥ _ prlnc1pa1 investigator at the: p051t1ve center in 006 is -
wel "known' to us and ‘has” passed 1nspectlon in the recent past,fcr

5. other NDAs.

»IVOVE."O»'«‘:LA:BEI'.ING, SBA, AND APPROVABLB LE’I‘TER

'10{1> Pinal Draft of Labelxng Attached to Approvable Package

/The other study con51dered to be deflnltely p051t1ve,:.1‘



Our proposed draft of labellng is atta ‘ta the approvable
letter. As noted, I have made substantiial changes to the sponso
draft dated 11-17-93. Other sectlons have .so been substantially

modified.

10.2 Poreign Labélinq

I reviewed the approved labelxng from ﬁn
modifying the clinical sectlons of labe ing

in preparation.

1¢6.3 Draft 8BA

We have not drarted an SBA for nefazodone.,, my view, the prlmari
reviews are fuff1c1ent to serve as an alt rnatlve to an SBA

10®4 Approvable‘Leﬁ

pup weights and survzval “in  the . Seqment
suggestion for further rabbxt studxes give

(6) absuggesti
to do add1t10na1 studles»tQ‘c}arify.th;’impar ant lsozymes 1n t

11;c' éoxcnusxons'ANDinﬁéOEﬁhﬁnnrtons

I believe .that the sponsor has submltted s&ﬁ icient data to support
.the conclusion that nefazodone 1s ‘effecti acceptably safe i
the treatment of depre551on., I reco
attached’ approvable letter with our labeli
noted roquests, in ant1c1pat10n of flnal app

Ceee T
“orig NDA .
hHFD“lZO - ' : ’ 2
“HFD—IZOITLaughren/PLeber/EHearst/PDaV1d
.HFD-IOO/RTPmple
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