
1 ;'1 .. DIJ ,~~ 
7.2.5.2 

c fl" .'I"~~. ~~ 
objectives: To determine the safety ,~nd eff 0 neu. done, 
~ .. aro..iJ:le, and placebo in the treatment of moderately to severely 
aeprBBsed outpatients who met DSM-III-R criteria for Major Depression or 
Bipolar Disorder, Depressed. 

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

study Design: Single-center, ram.loIT:lzed, double-blind, parallel-group 
six-week compari.son of the safety and efficacy of nefazQdooe, imipramine, 
and placebo. Ratl.ngs scales included: 2S-1tem Hamiltcm Rating Scale for 
Depression (HAM-D-2S). Clinical Global Impressi.ons (CCII Scale, Patient's 
Global Assessments (PGA) Scale, Hamilton Rating Scale for Anxiety (HAH.-A). 
and Symptom Checklist-8t {SeL-a?}. 

Plan for Analysis: A one-way analysis of variance (ANOVA) model was used 
to t.est for basel ina comparabil ity as well as di fferences between 
treatments for the change from Baseline in HA.'4-D and Cel severity scores. 
Categorical data such as cel and PGA Impro .... ement scores were analyzed 
using Fisher's Exact Permutation Test. The planned sample size olI80 
patient.s had a power of ::::80't. to detect an average difference of five 
points in the HAM-D-I? Total Score between placebo and each of the other 
treatment groups. (nefazodone, imipramine), . .. 

7.:2.5.3 Study Conduc::t/OutcolIBe (see apFend ix forreLroted ta.bles I 

Patillutt. Disposition: 180 outpatients at one study center received stUdy 
medication. 169 outpatients were evaluable for eff 

DetlllOgrapbics: Of the 180 outoatients, 101«59\) were women and ll(<31~1 
men. They ranged in age from (99') met DSM-UI diagnostic 
crit.eria for Major Depression (Single or Recurrent) and two (l~) met DSM­
III-R criteria for Bipolar Disorder, Depressed; in addition, 36 pat~ents 
(20\) met DSM-III-R dia.gnostic criteria. for Major De'"'ression. Melancholic 
Subt.ype; and 85 (41\) experienced a pre .... ious depressive episode. . . 

Dosing' Io.forllllatioll: One oral capsulfi! givenQD or two to six eapsules 
equally divided BID. Recommended dosage range!J! nefazodone 50t.o.300 
mg/day; imipramine 50 to 300 rug/day; or placebo .. two to !iix capsules/day. 
For outpatients who had an efficacy evaluati.on at Week 6. the mean of the 
Modal Daily Dose at Week 6 was 263.0 mg/day for nefaz.odonE!, 206.0mglday 
for imipramine. and 5.5 capsules/day for placebo. 

ConcoaitantMed.icaticulfu The protocol permitted the use of chloral 
hydrate for: sleep and this was the most frequen~ly used cOfu::omi.tant 
psychotropic medication. Tbree outpatients. two in the imiplI."Ulinegll."oup 
and one in the placebo group. took prohibited concomitant. psychot.ropic 
mecUcation (d.iazepam. hydroxyzine HCL. 'and t.riaz:olam). but. these 
outpatients were not excluded from the analyses. 

Efficac7 Results: OUtpatients 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 sixty.-nine outpatientBwere 
evaluable for efficacy; 51 received placebo, 55 received imipramine and 51 
received nefa:todone. V .'. 

The Nefazodone response ie not signif icant for the Hl'.M-D11 Total at week 



6 LOCF while the imipramine response i.e. The LOCF results for the cer and 
HAM-I) depressed mood· item 9uggestsome improvement for Nefazodone. 

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

7.2.6 St.udy OlGAl-OCr; (collducted. 12/85 to 4/S9) 
A Multicenter, :Jouble-Blind Comparillol1 of Four Fixed Doses of Nefazodone 
and Placebo in Pat ients with Moderate to Severe Depre!iu~ion (Protocol 
0301'.2-00(1). . . l:1 
1 .• 1 ..•.. " .l.! .. Dvast-i. ga.ton \1.0<:& .. 1::. 1..' 0.1l .. s. :~:/Ja .. n .. Fawce .. tt •.. ~. D., RUSh ... preSbY.,t.e.1C ..... 1. a.n. -.. S .. t. 
Luke's Medical Center, ChiCAgo, Illinois. H,.$AEVYvonLaPierre. M.D.,:R<nral 
ottawa Hoapita:. Ottawa, Dnt.rio, Canada;LYSidney C.~~rfald.M~D •• S600 
HacCorkle Ave. S.E. e· Cha,d.es\on,West Virginia, USA;(;;IC.Llii!On McGahee, 
M.D. and Binni Bennett,H.S.W., . all University School O')Medi<;ine~ 
Munt.irH2Iton,West Virginia, USA; ... ,0110 C. pecknold, M.D~ an<f/"Neelakanta 
P.V. Nair,M,D •• St. Ma.ry's H()spital. Montrec\LQueb~c.Canada.and 
DougiasHospital Research center ••.. verdun. Quebec. canada;t.!);ary To:Uefson. 
~M·,,·D'.·.· Ph.l.h. ,.St.,Paul-R-amsey . Medi:cal:-Center, SL Paul-..Minnes<:»tai",.{j$A; . 

7 '.2 study Plan: 

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

~.fo,p~l~ti~",: t~. b~ Stu!\~~-4:.~d~J"f\te!<;pfe it her , ,se~..ageg. ;la7'0.1~~\:-::9.$.~at 
the;"t:Wf;)>..C4nad ian study >cent~~.t .. ::",,~t!r ~ dhgnosisofNajor,Depr:e8SJi ve • 
Dfao.rder(ltesearch Dia<jnostlc.Cdterla- ·that had been modif1edtorequire· 
that dysphoric features be present for at least four weeks}. '. . 

Study 'Design: . Mult.iCf;mter~~~ndomized. double~blind. par"'tllel9l:0Up6~ 
week:cQmparis.on of fou.rt:ixecJ.<lo8iesof ne·fuodone and. pla ... .ebo •. Ratings 
scales included: 25 .. Item.H~HtoI'Utating Scale for Depreslllion (HAM,:,D~25), 
ClinicalGloba.l Impressi().n~(CGI.} .. Scale. Patient:· sGlobal Assfassments 
(PCA). Scale, Hamilton RatirKj Scale far Anxiety (HAM-A). aridSymptolli 
Check: li st: ... 90 (SCL-90). . 

Plan for balyduA t.wo:,:,waYamilyais of'll'ariance. (ANOVA}. mOdel.with 
study center. treatment.alld.st.udy.:enter by taeatment interact.ion effects 
was used· to.t.~stfor buelin~. c~p,iu:abil!ty as weU as dHferefl<fes~bfi!tween 
t.reatlMlntsfo;rthe cnaIlge,frcmtBa~eUl'lein HAM-I) .and CGI,Severityscores. 
ca~egorlcal dat." such .•. as ~~.~iid~A. Imprl:}vementScore$.~re,analyzed 
within the frameW()~k .of.the:genctralized. cocnran-Mantel--Haenszel' (eM) 
proi:ed~re,usin9 . Iitud:r-c:e.nt~r: .. :aiJi:t:h. ,st.rati.! lca t: ionv~dable·~· .. Both ••.. t,he 
two-wayANOVA ... and. am .MOcIels werej.u8ed .t.o t:estthedifferences·between 
treatments averaged acr08S theetudy centers. The planned sample 8ize of 
250pat:ients had a power· of ~·80~ to detect an av~rage differenceo! 4.9 
points in t.he HAH-D"l'~otalScore between a therapeutic dose .leve10£ 
nefazodone and placebo oraeignificant linear trend acrosaplacebo·and 
the four nefazodone dose levels. 

Patient DispositiolH 234 patients al: five study centers received 
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AppendlxCN104-002 ~ 
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~ 

Treatment 
GrOups 

Nefa~odone 

Imipramine 

Placebo 

Treatment 
Groupe 

Nefazodone 

Imipramine 

Placebo 

Treatment 
GrouD8 

I 

NetalEodone 

I n 

1 
TABLE A 

. . Protoco~: CN104-002 
OemoQraphic Characteristics for Total Patient Sample 

Age (years) ! I Sex i [n!') I I 
, Mean Range: I Male : I Female I 

Race In (") 1 . 

White I Non-White 

60' 38.2 ; 26( 43) • 34 {57) 50 (83) 10 

60 37.6 

60 38.6 

Intent-to 
Number ~;~t Randomized 11m le 

60 ( , \ 
57 

60 55 

60 .\ S'l 

r 26' (43) : 
, 

34 (57) 52 (87) 
, 
i 21/3<;\"· 39 16<;\ S8 197 \ , 

- -_.---- .~ - .-

T~BLE B 
Protocol: CN104-002 

Patient completion Rat~a 
, 

iCompleters In(\~'l i 
, 

Wk 1 14k 2 , Wk .3 

S3 (93) 52 (91) ,49 (86) 
i 

53 (96) 49 (89) '45 (82) 

SS (96) S2 «91) 148 (84) 

TABLE C 
Protocol I CN104-002: 

Information: 

Wk 4 WK5 

49 (BG) 47 (62) 

42 (16) 40 (13) 

44 (771 40 (70) 

8 

2 ( 3 

Wk 6 

46 (81) 

42t 76) 

38 «(7) 

Mea~ Hodal Do •• <mqtday) for CO~Pl.;.r8 in Active OfuQ croufs Ii 
Wk 1 Wk 2 Wk J Wit 4 WI< S Wit 6 

183.0 214.4 223.5 263.3 264.9 26J.0 

164.2 110.4 182.2 189.3 211.1 206.0 

I 
... 
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We~:'k 

B!ltH~l in~ Wk 1 Wk :2 Wk .3 Wk 4 WI< ~, Wk 6 

I 
n I X Ii " n X n , X 

57 ' 23.3 56 57 -IO.r.: 

55 23.S 23.S 5S -8.3 55 -13 .8 

51 23.1 
I ::,7 ... f; ~ 1 57 - fL 2 

II 2-IHdGd p-v<'lll!~:tiJ~ torr'li!'''';'!!~l11p.uuJOno f' 

Nefazodone VB Placebo 0.6" 0.47 0.63 o.S) 0.10 o,os 0.08 

ImiEramine VII Placebo 0.l8 O;;;!O .0.00 0.02 0.00 0.00 0.00 

OBSE'RV'£O CAhs ANALYSIS:~ ANOilA 

Treatment week 

,;:..;;;.:;=-.......j-";.,,...;!J;;.;,·~~!---li ~k2 .1 W~:; ~k 4. W1< 5 ~k to II i3I.UU) 1 i.na 
r 

n " 
51 5: 

§'. 55 2;3, S 

57 2J 

Nafazodone va Placebo 0.67 0,46 

Imipramine vs Placebo O. JB Q ,0;,' ';O",=d 
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r===- -_ ... 
T~BLE F 

Protoco~1 CNI04-002, 
Mean Change! from Baseline in HAM"DDepreaaed Mood (Item 1) Score 

.... .j 

LAST OBSERVATION CmI~D 'FoRWARD ANALYSIS - ANOVA 
' .. ., 

i Treatment Week , 
Treatment Baselint" Wk 1 loll< 2 Wk .3 Wk 4 WK 5 Wk 6 

Groupe 
n X n X :n X n X n X n X n X 

I 
156 Nefazodone 57 3.0 56 -0.3 -0.6 57 -0.8 57 -0.9 t·" -1.2 57 -1.3 J I 

i 
Imiprami.ne S5 3.0 55 -0.3 ;55 -o.e ; S5 -0.9 SS -1.2 55 -1.5 5S -1.6 

I 

Placebo 57 3.0 57 -0.3 jS7 -0.6 57 -0.8 57 -0.8 '57 -0.8 57 -1.0 

2-si.ded p-va.lues f9r pairwise comparisons 

. Nefazodone va Placebo 0.-16 0.90 
j. 

0.74' '1.00 0.47 0.04 0.05 .' ! 

. Imipramine va Placebo 0.',16 0.8':' 
I. 

0.15 0.35' 0.02 0.00 0.00 
I 

OBSERVED CASE$ ANALYSIS -IANOVA 

Treatment Week 

Baseline Wk 1 
; 

Wk 2 Treatment Wk J Wit 4 WK S Wk 6 
Groups , 

n X n X n X n X n X n X n X 
; . 

Nefazodone 57 ' 3.0 53 -0.3 ,52 -0.7 : 49 -0.8 49 -1.0 46 -1. .3 46 -1.5 
. 

Imipramine 'lS 3.0 53 -0.3 149 -0.8 44 -1.0 42 -1.5 40 -1.8 42 -1.9 

Placebo 57 .3 .:0 5S "0.3 '52 -0.6 48 -0.8 43 -1.0 40 -1.1 38 -1.3 

.2-aided p-values for pairwise comparisons 

Nefazodone va Placebo 0.16 0.94 i 0.60. 0.92 0.89 0.22 0.33 

Imi'pramine va Placebo 0 •. 16 0.92 ; 0.11 0.33 0.01 0.00 0.01 
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1-- ::::x i i 2 :ttL:;; 
,. 

TJ\!.lLE Ii 
Protocol: CN104-002 

Mean Change from Baseline in dcn Scale: Doctor' a Optni(;;Tl of Sev,~r'~_~y 

LAST OBSERVATION CAR~H:!) FORWARDANALYS IS - ANOVA -"---_.-.-.. ,,._--_., 
, 

I Treatment. Week -. --,.----,....-'" 

Treatment Baaeline Wit 1 Wit :2 Wl!. 3 Wk 4 WI(. 5 Wit 6 

I Groupfii 
I'l X n X n X n X n X n J( n J( 

Nefazodona 57 4.2 56 -0.2 56 -0.5 57 -0.6 57 -0.8 57 -1.0 57 -1.2 
t'--··· 

Imipramine 55 4.2 .55 -0.1 55 i SS -O~9 55 ' ., Ie:, - 1 ~ 5 55 -1. 6 -0.6 ' "" J. h,£ J , 

\ Placebo 57 4.1 57 -0.1 ' 57 -0.4 ~17 -O~S 57 -U~6 57 .. (j. "1 57 -0.8 

I 2-aided p-valuea :for pllHWlse: comp<lrioc'nfl 

I Nefazodone 'IS Placebo 0.36 0.51 0.39 0,56 0.1 0.07 0.04 

Imipramine va Pla.cebo 0.44 0.96 0.06 0.0) O.uo a.oo 0.00 

OBSERVED CASES ,ANALYSIS - ANOVA 

Tre.atment Week 

Treatment Baseline Wit 1 WI<. 2 Wit 3 Wk 4 .1 WK 5 WiI: 6 
Groupe 

X X I ! I I 
n n n X n, I Yo n :< or, n X 

" 

\ 

Neta:r.odone 51 4.2 S3 -0.2 52 .. 0. 'C, 46 -0.6 49 -0.9 46 . -1.1 46 -1.4--
Imipramine 5S 4.2 53 -0.1 49 ~o-~6 4:" I -1 B 0 42 -1.4 40 -1.7 42 -1.9 

Placebo 57 'Ll S5 -0.1 5' ; '" I -0.4_ I 48 -0.6 44 -0,8 40 -0,9 38 -1.1 

2-sided p-valul'-'lS! t'orpairwiR8 c;)mpari.s"'lH.'l 

Netaxodone 'IS placebo 0;36 0.36 0 • .14 0.90 0.55 I 0.44 
I 

0.20 

Imipramine vs Placebo 0.'44 0.130 0.01 0.03 0.00 0.00 0.00 

iii 
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p==-
i TABLE I 

: Proto~ol: CrU04-002 
Mean Score in CG! Scale:' Doctor' a Opinion of Improvement 

LAST OBSERVATION CA~:rED FORWARD :.ANALYSIS - ANOVA 
I , 

Treatment Wk 1 Wk ~ Wk .3 Wk 4 WK5 Wk 6 

Groups 
n Mean n Hean n Mean n Mean n Mean n Mean 

Nefazodone SO 3.6 S6 i :3.3 57 3.0 57 2.7 57 2.5 57 2.4 

Imipramine '1 S3 3.6 SS la.8 5S 2.6 SS 2.3 5S 2.1 S5 2.1 , j 

PlAcebo 5S 3.1 57 :3.4 ; 57 3.2 57 3.1 57 3.0 57 2.9 
, . ,. 

2-si.ded p-valuea \£or pd.rwiae comparisons 

Nefazodone va Placebo 0.29 0.47 0:24 0.06 0::02 0.02 ! -
Imipramine vs Placebo 0.23 <O.Ol <0.01 <0.01 <0.01 <0.01 

OBSERVED CA$ES ANALYSIS- ANOVA 

, '. 

Treatment Wk 1 wk 2: wk .3 Wk 4 WI< 5 Wk 6 
Groups 

n Mean n !itean 11 Mean n Mean n Mean n Mean , 
Ntffa zodone SO .3.b 52 13. ? 48 2.9 49 2.7 46 2.3 46 2.1 

, 
!mlPl'Util'le i S3 3.6 49 2.8 .45 2.5 42 2.1 40 1.9 42 1.8 

"i.eebe 54 3.7 S! 3.3 ; 48 3.1 43 3.0 39 2.7 38 2.4 
, 

I 

i:~ali:tf.;dp-values :f':;,r pai.rwi.se .::ompan.eons I -
Ne!,,:(;.,lorHt .... Placebo 0 . .31 ! :::.55' 0 •. 40 0.15 0,'11 0.14 

ICllpr.amlne v. Placebo 0.25 I <.J. O~ <O~Ol <0. ell <0.01 0.01 
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Study CN104-(l02 (Conducted 1188 to 11190) 

Study CN 1 04-002 was a randomized, parallel, 3~armed, dose titration study of 6 weeks 
duration with AI 46-week extension. A total of 180 pati~nts 160 in each 'treatment group) were 
randomized to one of three treatment groups InefazodQne 300 mg/daV' peak do" allowftd, imipramine 
300 mg/day peak dose allowed or placebo) at 3 psychiatric sites. One site (09)(00) enrolll9d 18% of the 
patients. For all three sites, the study was conducted under the direction of 01', 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 af! 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 investigator.l 

The treatment groups were comparable with regard to demographics and psychiatric history. 
Nearly all the patients (99%) were diagnosed with major depression; 47% had recummtdepression. 
Only 22% of the patients had used antidepressants previously. 

Patient DisQosition 

from the table below it can be seen that in the two drug groups at feast 10% of the patients 
completed the study while in the placebo group 63 % of the patients were completers. No patients 
dropped out in the nefazodone group due to adverse experiences whileS nO"') pati~ts droppeddue 
to lack of efficacy. Seven of the 11 adverse events for the imipramine group occurred during Week 
1. Ii"! the placebo group, the primary reasons for withdrawal were lade of effic<1CY 03%) and patient 
withdrawal of consent £10%). 

WEEK .. 

Randomized 

1 

2· 

3 

4 

5 

6 

Table 16~SWc:lY CN104.~OO~ 
Patients on Stud., 

NEfAZODONE PLACEBO 

60 60 

56 (93.%) 52 (87%) 

53 (88%) 50 (83%) 

50 (83%) 45 (75%) 

49 (82%) 41. (68"') 

46 (71%) 38 (63%) 

I 46 (77%) 38 (63%) 
.. 

Table 11. Study CN104-OO2 

iMIPRAMINE 

60 

49(82%) 

47 (18%) 

45 (15%) 

42 C70%} 

42(70%) 

I 42(70%) 

Reasons·for Dropouts 
================~========== 

NEFAZOOONE 00 IMIPRAP"UNE 

6 nO",! 8 (13%) '1 €2%) 

Experience 

4 (7%) <4 (7%) 5(8%) 
--------~---------+--------------~~-- -------+--------------~ 

4 (7%) '1 (2%l 



I 

Resul~ 

For the HAM-O 11 Total Week 6 LOCF, the l'Iofazodone f€tsponse is noUtatistically significantly 
greater than placebo while the imipramine' response is significantly greater man both placebo 
Ip <: .(002) and nefazodone (p "" .05). In spite of the large number of patients mat remained on study, 
the lOCF and the observed cases results for nefazodone are not consistent for any variable (Figure 6 •• 
However, the imipralT'!ine ruponse was highly $ignificant for alt COrnpirisns for bmh lQCFanq 
observed cases wiIh..Q·values generally less than .001. 

HAM-O l1_Total 
Baseline 
Week 6 

lOCF 
OC 

HAM-O Item 1 
Baseline 
Week 6 
,lOCF 
OC 

CGI.Sevel'ilY of mn~sli 
Baseline 
Week 6 

lOCF 
OC 

CGI Global 
Improvement 

Week 6 
lOCF 
DC 

Table 18. Study CN104·002 
Sponsor's Results 

NEFAZOOONE PLACEBO 
I 

nMIPRAM!NE 
Mean Mean Mean 

23.3 23.1 23.5 
.....•. 

-10.8 ·8.2 -13.8 
-11.8 -11.3 > . ,',,: -15.6 

.,.: 

/ 

3.0 3.0 .3.0 

•••• -1.3 -1.0 .-_. ... ~ -1.6 
-1.5 -1.3 .... 

" 
-Us 

. 

4.2 4. t 4.2 

-1.2 -0.8 -1.6 
-1.4 -1.1 -1.9 

.... 

2. t 2.9 :;U 
2. t 2.4 .. 1.8 

,w", 

P·VAlUE 
NEF vs PLA 

67 

.08 
.12 

.16 
I 

- -:05- --

.33 

.. 

.35 

.03 

. is 

.02 

.18 
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Figure 6 = Study CN104 - 002 
HAM-O 17 Total by Week 

Means 
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RsvisWM's Commsnts on Study CN104-002 

The absence of dropouts for aWlNSe events and the large n~ 01 t/mptJut$ due to IBCIc of 
efficacy suggest, as the HAM·D 17 Total data does (Figure 6), that the .. in this study w..s too low 
to provide convincing evidence of efficacy. (Also, it should be noted that the imiIlnmine fJI'OUP beat 
placebo fo, all compalisons.J These findings for low dose nefazodone .e consistent.'fN;th· the 
responses observed in the low dose arm of Studies 030.40.4·003. 03AQ4-D04A 1IIId03AQ4..()()48. 

The LOCF results of the CGI and HAM·D Depressed Mood Item SUflIJItSt. dllII nefllZotlotie offlNS 
some improvement ove, placebo however the OC results show no statistklllly sitJnifkilnt differences.· 
between the groups. . . 

This study failed to show that nefazodone is more effective than p/M;ebo lor lite treatment of 
depression presumably due to inadequate dosing_ 
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"'.~; .. "'4i't * .~ .. · .. ft!' contr(>lled trials in the NDA including eight placebo~ 
"",;.1",1'1 I! k.l~ lind t.hree two-.u·m, active-control t.r'Ials ecmducte: 

n.j "'"f ",' ,t'TO!' , ., cllnlcal development. These trials were primarily 
,.,' !,J~ '''Jt-P&ttEUlt8 meeting ROC, DSM'-IU: or DSM-IIIR criteria 

, ., .. ', '"'I' "'AA~). v~ep~9ode~ ,. 'l"h'eteight douole";blind. placeb6:"'controllea 
" '" .... , , ,,~',vt.lli!d ni the United States and Canada. 

·1 r Y 'tlll'lt'1'I'<, pl.:aCiibo-controlled stu(H.es, eme was ill fixed-dose 
,.., 'I!'NIU' 84!1"If@n were flexi.ble-dose deeiqns. These studi.es 

I"" ; CI t~k'~"" •. from $0 1'119 up to 600 mq. although .Ii number of 
'''>idl. Ule hi.4Jhel" doge l"angI!H.J. 

"'\ ';Jk~,)k .~t.he a.megroup of ef fic.;u:y val' ,i.ables;t.he 
,l" ~t;e ~"":~ fipreuoo IirIOOd it.Mi,. the clinicalgl.poiH 

""f' ~ ','f lH'''\t,Pgecu;e AW\d th~ global il'llproveIM!nt. $core~ 

f f'*.t:.i4.~k@l~ t.b«J _pengor provided oat"" from the intent-t€>-
,!;, .. ' """'"i" ". It ~ol'_th 1.Gt observation carried forward and 

~.'{~A;)~·J ~ ,. t"~,'m t .. t-.- ,--p~"nt .. d .. 

-"}i',~~¥~; -'it ,.'if -.-~~ ··-'f~- ''f:~: 

• ' .!!";.\& 

~rllphtc data throughout aU oftt!e 
th xt Uwa .-t!iI'!nta enrolled i.n these trials were Women • 
""" $i~.~ t«lint:.~rewhcit~and the oiveraqe a.ge was about 39 

'p. ",,,,, ~ .,"',,.,, ''''4'';;4(@'d 1:,1' ~.v.& 3ccu:e lOt at least 20 on the iiAAD-17 
~\-~~,A.~ ~:. f ,-~. ,J! '1t4- -, 

i v:. ~l~~~':~;;,Ot.~~tn9 .active..,controiledtdds'Wbicbdo 
f.e·t!€i'11H'''eUl"''~tr •• t_nt gl:'oup" and do not contribute t:.o the 

I\'!¥li!H>M1i1ii (tH} "f fA>f('lq,aC'jf. 

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

1,2 l ,lbv.U.i.gllJtol"s.AcI "t.oC:~tiOQ 
~ cent.n'w .mder theaulltpices.of a s.ingle principal invest igatol" p Karl 
DU,cJlelllP, M.D., lJ'd.vet.lt:.Y'·.,!!()~pltal' . Philadelphia. •. pennsylvania, U.S .. A. 
C'eftt~r 001 compr hed~i~~~.ychi~t;r.!.cpnctices lQc.ated ,11'1 penneyl vania, 
Delaware, New .1er.ey.,andweat,Vlrginia; center 0'02 ccmpdseds~ven FamHy 
PncU.ce. located inPe~:ru~y~!!'OJa,' Delaware,. and NewJ~re~y~ 

Objec::ti"e.\aational: To investigate the safety and efficacy 
nefazooone, imipramine, and placebo in the treatment of patients with a 
non-psychotic Major Depressive Episode or Bipolar Disorder. Depressed. and 



to provide data on the effective dose range. 

population to be Studied: Outpatients of either ~ex, 18 years of age or 
older, with Ii diagnosis of Major Depression (Single Episode or Recurrent) 
or Bipolar Disorder, Depressed (DSH-IH-R). 

Study Design: Multicenter, randomized, dCHtble-bl ind, parallel-group, 8-
week comparison of the safety and efficacy of nefazodone, imipramine, and 
placebo. Rating scales included: lS-item Hamilton Rating Scale for 
Depression (HAH-D,..28H· SymptomCneckliat-87 (SCL-87 ) Clinical Global 
Impression (Cell Scale, Patient's Global ASSessments (PGA) Scale, and the 
Hamilton Rating Scale for Anxiety (HAM-1'I). Two diet inct practice 
settings, a Family Practice Group and a Psychiatric Practlce Group, were 
established a priori to permit analyses of the relationship of response to 
treatment settinq. 

Analysis Plan: A two-way analyais of' variance IANOVAj model wi.th study 
center (Family Practice or PBychiatric Practice), tre«tment, and study 
center by treatment interaction effecta was used to teat for baselin~ 
comparability as well as differences between treatment.s for the change 
from Baseline in H.A.H-D and CCl severity scores. Categolr'i.cal data such as 
eGl and PCA Improvement scores were analyzed within the framework of the 
generalizedCoc:hran-Mantel-Haenszel (emf) procedure. Both the two-way 
ANOVA and·CMH models tested the differences betwp.en treatments averaged 
across the study centers. The planned sample size of :240 patients had a 
power of ~ 80'.t.odetect an average dHfere.nce of 4 poi.ntsin the HAM-D-17 
Total Score between placebo and each. of the other treatment groups 
(nefazodone. imipramine). 

~u.,. ~~~: 283 patients at two study centers were randomhed to 
thteetreat.ent. Iili'oups. 260 pat.ient.s were evaluable for efficacy. 

Dellllo9rapbic~;: Of the 283 patients, 179 (63') were woaen and 104 (37\) 
men. Patient age ranged from 19 to 81 years. 271 (96\) patients met DSM­
III-R criteria for moderate. to severe MaJor Depression (Single or 
Recurrent Episode) and 12 (4\) met the diagnostic criteria for· Bipolar 
Disorder. Deprel1sed; 159 (56\) patients experienced <l. previous depressive 
episode. 

Dosing Information: Oral capsules administered QD or BID. Recommended 
dosage ranges:nefazodone (100-lIIg capsule) 100 to 600 mg/day; imipramine 
(50-mg capsule) SO to JOO WtdJ/daY3 placebo, (me capllJule/day to six 
capsules/day. The mean modal dose at Week 8 was 375.4 mg/day for t.he 
nefazodone group, 164.9 mg/day· for the imipramine group, and 4.5 
capsulee/day for tile placebo group. 

conco!&itant MCKiicationa: The protocol permitted the use of chloral 
hydrat.e for sleep and this was t.he I1IOSt frequently used concomitant 
psychotropic medication. Seventeen patients took prohi~ited concomitant 
psychotropic medications (alprazolam, dia.zepam, lorazepam. amitriptyline, 
Li~rax. hydroxyzine HC1, fluoxet.ine HCl, caffeine u doxepin HC1, and 
prochlorperazine); however. these patient.swere not excluded from the 
al"utlYl!!les. 

Efficacy Results: 
included in t.he 

Patients were considered evaluable for efficacy (Le., 
Intent-to~Treat Sample) if they were randomized to 



treatment, received a dose of study medication, and had, an efficacy 
evaluation during treatment. Of the 260 patients evaluable foretficacy. 
91 received placebo, 83 received imipramine, and 86 received nefazodone. 
Sixteen ~atients were lost to follow up. 

UTllere are no d i.f, fer-ences in the week 8 LOCF n, etaZOd, 0,0', e. and Place. bo reS.Ult, S 
for center one. In Center.2) the nefazodone group was Significantly 
different iF:'-=-('2_~1 Cfl-om placebo on the ... 4.,,~.fficacy measures. These 
<(fi fferencas ."trt! f l.rat apparent at week 3. The LO<:FHand OC result.s are also 
consistent ~ .. ... , .. '. ' '., ., ....... 

Data is prc/vided for t.he combined analysis in the appendix. 

1.2.1.4 Conelu.ion: Center one, in this study. did not ditferentiat~ 
Nefazodone or Imipramine trom placebo. '. center . two,. clearlydt>.s ..•..• 

,. diff~rentiate Nefazodone from placebo 4f~e"C-#f'-IIi!Q--an:aliiri 1~Js9? 
.. C~/lJY_~ . '. . ... , " ........ ' 

1'~2 stud0AOJtOoo4ys/a7 t.o 5/a9> A DOUble. ';"~lirid Tri81'Of 
Dos Range~ Nefazodone and Placebo in' the Treatment of 
Outp . ients ". . 

~.·~a~lfi 
DE>prefi>$ec!. . 

'~ 

1. 2.2. l~IDve.tigator ILacaHolIS: Joseph Hendeh. H.D., Philatlelphia 
Medical nstitute, Philadelphia., PA (Study 24():sH '''rederick·R~~tr'.!.: 

. ·'·M.IL; Utlirsity' ofUtah~CoUegeof Medieiner'>·S~~~'Lake;Ci-tY"UT- ,'(~tU<lY':~'; 
·2531). :'., .\;,~.:~:, ... ,:~. 

\ 

7.2.2.2 
\. ..:: ":', .;,' ,,: . .:. 

~~j .. ;:tye:;SE! ~;,a~e;m~~:c~:~~:t\;;~:;:~~~;.:"~~~~9~:;!~~i::j;;i~";; 
. recommended hl.gh-do'eranq~ .300-600 mg/day) as:,~~rea,'~o placetio~int.bey" 
treatment of outpat'i\nte"'ith moderate to 8eveF~,d!pre88io.n. .... .":':'/<:::' 

. Population to be s.tUdi};:outpatients of ei~her..,se~.<18yearS ofag~ Cot; 
older, with a diagnosisfHajor Depressive Episode' ,or Bipolar -Disorderi 
Depressed I DSM-III ). .' "',,"- . , i> ;.:,: 

Study Design,: MUlt~centerr -fandomized. d~Ubl.-blin:~.'~rauel~rO~PI,,62'·, 
week comparl.Son of the sa ty and effl.cacy. of~wo . dese, ranges' .O,f< '. 
nefazodene and placebO. !tatin scales inclu4ed:;l'.~It ... Haiu:il~onRat,i:llq~);:,;' 
ScalE!for,Depressio~' ~HAK,:"D:-,17) .CUnical(.nobal,::,~pJ::~~uilioliii;,(.~If·~~~~t),:/'.: 
Inventory for Depreluu.veSymptoma logy - clini~l.I1(IDS-(!' ;an(i . .lIlV~n..tfti:y'~::': 
for Depressive Symptomatoloqy -Sel' Rf=port. fI~S-SRj .;,-A· narrat'ive -~f:t;h~,' " "'.' 
phys ic i.an • a overall assessment w collected :'~n.-,the .End-of+-~tudy<: .• : ;~"i,,:',~',:,. '-

:::~u:::on ~O:;:'... .' ~ ,...,.;way ... liroi. . t~~l~"':~A,,;~j""'fi;W;gi:'~' 
study center, treatme~t,- arut'a.tudy centerb~,t:!~!~~~,:~n~erac::t~c:ro;:~lt.~C:t;,~t;:)? 
was used to. teet for baaeline cOmpar&bilitY:'h.,,,.ll'a .. ,;difference.;~bet;~n'y" 
treatments for the change from Baeeline in ~D andccr .. Severit:yscores~ . 
Categorical data such as CCn:llbprovement score6t,.wreanalYl£edwlthln the 
framework of the generalized Cochran-Kantel~Haenszel'.CamrpJ::ocedure, . 
using study center as the stratification vaJ::iable.~oth.'thei twO-way':ANOVA' 
and am models tested the differences between treatirientg"averaqed.aCrQ88. 
the study centera. The planned sample sbe of· 240:patientshada~i'of: 
2:: 80i to detect an average difference of four points in the HAM-D:-17' Total 
score between nefazodoneand placebo. . 

15 
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. . ' , ~ . 

~, 
; , 

TMh.E A 
i 

Ftotocol:CNlO4;;'OOS 
Demogrlphic Characteristicefor Total'P.tient sam?le 

i, Age (years) ! Sex 1 n( 'II Race (n(\)1 
I Treatment , 

Groups n Mean Range Male Female White Non-White 
, 

Nefazodone ~6 44.7 31 Inl 6S( 68) 83 (66) 13 1141 
. ' I . , 

Imiprallline 92 42.7 
, 

35 .(38) 57 (62) 82 (89) 10( 11) v 

II Placebo 95 , 42.6 38 (40) , 57 (60)., 87 (92) 8 ( 8) 
, 

- - -~ -- ---- ---- .- ---.~ .. ----- --

TABLE B 
I 

Protocol: CNI04-005 
.... '.' Patient complet!.orj Rateis , 

Intent,..to (. J tompletere!n(\)] 
Treatment· Number -Treat , 
, Groups Randomized ' Sample Wit 1, '.' :~ Wk.2, WkJ Wit 4 WK 6 Wk 8 

96 /'80· ' 81(94) .. ~.1S (87) 73 (as) 
.' 

64 (74) 65 {76} Nefazodone 68 (79) 

; , , 
Imipramine 92 I 83 76 (92) ,', 61 {81} 60 t72) SO (50) 51 (61) 41 (57) 

Pla.cebo 95 \ 91) 86 (951 ' .11(85) 'Sl (8,9) 68 (15) 71 '18) 61 .1671 

s.'{;O ;:,.., J'~ cv.J. i~"'rJo*-t.~~ ~ ftrAq,f$ a~r 
T1\jBLE C 

Proto.col: CNI04-00S ; 
Doainglnformation 

Treatment 
Mean Modal Dose (mg/day) for completers' in Active Drug Groups 

Groups tilk 1 Wk 2 Wit .3 Wj( 4 Wl<6 Wk 8 

Nafazodone 223.5 286.7 321.9 380.9 384.4 315.4 

Imipramine 109.2 143. J 160.0 169.0 ~.J10_. 6, __ 164.9 .. 
.. ~ 
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o=-'f!:::;;;: :z k i :;; ,._--,--- "'-- _I 
TAl:!LE D 

Protacql: CN104-005 
Mean ILeast. 5'11.1,1%,'90 Chan'jE! ftom 8a!H:~line in HAH-9-} 7 Total Scan" _'.. > 

LAST OBSERVATION CARRiED FORWARD ANALYSIS - M!'9VA _. ____ ... ,._ 

Treatment W~~ek 

Treatment Baseline Wk 1 ,,'It:2 I WI< J ',,}( 4 I WK ') loll< 8 
Groypa I 

fl X Ii X n X n X n X n X n X 

I 
Nehzodone 86 24.4 86 -3.3 8~ -5.8 B.6 -8 5 86 i ·deLO 86 -10.Q 86 -12.0 

ImiEramin€ 83 24.3 82 -2.5 8:2 -4.9 82 -(,,') 83 1- iL6 bl - 9.9 83 -10.2 

• Placebo 90 23.S S8 -3.0 88 -S.O 90 -7.0! 90 - 7.4 '.10 - 7.3 90 - 8.0 

2-sided p-villuea for Eai.rwiae com~riaG;9::.-_. ___ ........ ___ . _._..........,,--____ _ 

Nefazodone V8 Placebo 0.08 0.71 0.)"1 2~-.J_~9~,-+_,.O.OO 0.00 

ImipraminE! va Placebo 0.11 0.4408::' g.97! c.n _l_ 0.02 0.06 

!!--____________ -r-_-=L:.,:A;:::S.:::.'r....,;;::O;:,B;:.SE:::..;.,;.RV;;.;:,;.ATION CARRIED FORWARD ANAU'S!S - M1CO'llA ----_.. , 

Treatment Week 

Treatmont Baseline 14k 1 .Wk :2 'INk :3 Wk 4 WK 6 14k; 8 
Groups 

n X n X n' X n )( n X n X n X I 

Nefazodone 86 24.4 86 -:3.2 86 -S.S 86 -8.4 86 -9.9 86 -10.7 86 -11.S 

Imipramine ',83 24.3 82 -2.S 82 -4.8 82: -6.9 83 -6.S 83 -9.8 83 -10.1 

Phcebo 90 23.5 88 -3.1 68 -S.l 90 -7.1! 90 -7.7 I 90 -7.5 90 -8.3 

2 .. sided p-values for pairwise comparisor.$ 

Nefa:;;:odone Viii Placebo 0.08 0,81 0.49' 0,.19 0 ,~3 ':;.00 II O,O~\ 
Imipramine va Placebo O • .l~l-'-- 0.37 - ~ -"'\}.-+Q O. '18 .. '-0.43"" a.OJ "0.12 -' 

~- ~~-.... .... ~-""'~-. 

,.~./' ~
-

c 
I .~ 
J 



WK 6 

-14.3 

60 I - 9.1 

:(. 

0.00 

0.00 

., 

, 

:' 
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TABLE r . 

Protoc"" CN104-005 
Mean (Least Squares) Change from Bar in HAM·D. Depressed Mood (It.em 1) Score 

LAST OBSERVATION CARRl~D FORWARD AN~LYSIS - AN OVA 
, :,.-

Treatment Week' 
c 

!." .; I 
" ..•..... , 

' .. 

Wk 1 wk2 Wk :3 Wit 4 WK 6 Wk 8 Treatment· Baseline '.' 
.Groups n: X n X n " :·X·· n X n X n X 

I n X 
~7, 

. 3.0 .• "':. 8'~ 
. 'i 

:~0'i7 E!~< . Ne f azodon.·· '·86> .. ';'0'.4 . 8~.· ';';'0.9 .• 86 ~1.1 86 -1.3 86 -1.4 
... '. ' .... .' . 

.... 'i" ,<20 .6 , e~ Imipramir\e', "s:f : 2'. g:, 82 . ·';'0.3 '8~' ·· .. 0.8 83 -1.1 83 -1.2 83 -1:3 
.... 

Placebo 90 2.9 a8 -.0.4 88 -0.7 90 -0.8 90 -0.9 90 I -0.9 90 -0.9 
, 

". 2-sided p-values fdr poirwise comparisons 

," Nefazodone va placebo '. 0.33 
, I 

0.89 i 0.93 : 0.26 0.06 0.01 0.00 

Imipramine va Placebo 0.68 0.18 ! 0.42 : 0.96 o 11 0.03 0.01 

OBSERVED CASES ANALYSIS - ANOVA 

Treatment Week 

I Treatment· BaaeUrie' Wk 1 wit 2 Wk J Wk 4 WK 6 Wk 8 
Groups.' . ' 

... 
"1\<"" X n X n' X n X n X n X n X 

Nefazodone 86 3.0 SO -0.4 75· -0.8 73 -1.0 68 -1.2 64 -1.4 64 -1.7 

Irnlpramine s:r 2.9 15 -0.3 Ed -0.6 S8 -0.9 SO -1.2 SO -1.6 41 -1.8 
I 

l>laeebo 90 2.9 85 -0.4 1$ -0.7 81 -0.8 68 -1.0 71 -1.0 60 -1.1 
.. 

2-Sl1ded p-values rdr oairwise comparisons 

Netazadone VB Placebo 0.33 0.78 0.54 0.11 0.11 0.01 0.00 

Imipramine va Placebo 0.68 0.85 0.66 0.66 O.lS 0.00 O. )0 - -
,to 
."! 
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I TABLE Ii 
Proto~ol: CN104-005 

Mean (Least Squares) Change from Baseline in CGI: Doctor's Oplnion of SeverJ.ty 

I LAST OBSERVATION CWIEO FORWARDANALYSrS - ANOVA 

';reatment WeeK 

Treatment Baseline WI< 1 L WI< 2 Wk ) Wk 4 WK (, loll<, S 

I Croups 
n X n X - n X n X .' X 11 X n X 

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

Nefazodona 86 4.5 86 =0.2 86 -0.6 86 -0 S- 86 ' , - .i ~ i 86 ~1.J 86 -1.6 I 
'" I 

Imipramine 83 4.S 82 -0.2 82 -O.S 82 ; 
o -, 

- • f 83 -0.9 flJ -1.1 83 -1.3 

Placebo 91 4.4 89 -0.3 ;89 -O.S 91 -0.1 91 -O.B 91 -0.9 91 -1.0 

2-eided p-values :for pairwise comparisons --------.... r-----... ,",.'".".,,, ... --,.....--" 
Nefazodone 'IS PlAcebo 0.16 0.45 i 0.38 0.23 0.12 0.02 0.01 

Imipramine 'IS Placebo 0.12 0.24 0.79 0.87 0.62 0.13 0.15 

OBSERVED CASES ANALYSIS - ANOVA 

Treatment Week 
I 

Treatment B~eeline WI< 1 Wk 2 WI< :3 Wit 4 WI< 6 Wit 8 
croupe 

n X n X !1 X n X n X n X n X 

Nefaltodone IHi 4.5 81 -0.2 175 -"",7 12 -1.0 68 -1.2 62 -1.4 6S -2.0 

Imiprami.I'Mli! , 83 4.5 76 -0.2 ,67 -0.5 60 -0.9! 49 -1.1 51 -1.6 47 -2.1 I -'-
Placebo !H 4.4 86 -0.3 :76 -O.S 1 81 -0.1 68 -0.9 70 -1.0 60 -1.3 

2-eideci,!)-valuela :for pairwise' eomparll'iol'lill 

Nefa%oaone 'Ie Placebo O. Hi (L49 Cl, 24 CL04 0,09 O.OS 1),00 i 

I Imipramine ve PlaCebo 0.12 0.33 0.98 i o ")., 0. 29 0.00 .00 lb ...... , -

'" 
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'TABLE 1 

Protodoll CN104-005 
Mean (Laast SJlIJil£fj!IllJ Scot"(~ in eel Scale: Doctor's Opinion of Imp.rc·)It~fI1(!rl~ 

LAST OBSERVATION CARR-UD fORWARD ANAl/iSIS - ANO'tJ/\ 

TrGlatlllCl'l'It W(J~k 

Treatment Wk 1 Wit ~ W\( l Wk 4 WI'. (, _+ .. " " 
Groups ' 1 I 

1.1;'" " -
I~_' 11 Mfl<J11 n Mean !1 H~,Hl 11 /.,\lHH1 n Melin 

I -Y1 ' , 
81 J.& Bf, ~.2 Sf, 2.1) I L.',) I Bf; : ..'.S Nefazodone 

~n 
Bb I :2.2 

A1 2.6 

q 1 3.0 

~__ Imienmine I_ 16 t :3., 7 L 4 !:l2 3., 1 tn 

r lacebo 86 3. (, ."3. 3 91 :3., 1 91 

It- 2-9 i,d~~d 

Nofazodone va Placebo 0.93 

Imipramine vu Placebo 0.21 0.07 

II OaSER'l/~D CAS!! ANALYSIS .. ANOVA 

Treatment Week 
~ , I 

Wk • Wk l Wk 41 WI 6 Wk 8 Wle 1 Treatment: 
Groups 1 - r -,- ------- I -

Mean n' Mean n Mean n Mean'!1 Hean n " 'n_ n 

f---' Net.-uodone 81 ).' 75 3.1 722,7 68 2,', 62 2.4 65 1.9 

I Imipramine' ,76 -~ (,' .),2,60 ;:;,0 49;1 '>1! !.l 47 19 

II Placobo 8,6 J.'., 'it; :L", h; I .'. ! ". I .,' i ;',' ; ".'f I ".> I i.U 

2-sided r. -Ifaluc@ ,for pal.rwuH~i_(;'oml"H'l[WI\g 

Nef'iuodcmGt Vii PhC::llllbo 0.93 0.3& O.O~ 0.02 <0 01 <0.01 

II Imipramine '16 Phc::@bo 0.21 0.93 0.18 a.c» <(J.el] <(J.OI 
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Swdy CN104-005· (Conducted 2/89 to 6190) 

St~iy CN 1 04-005 was a randomized. parallel, 3-armed. dose titration study of 8 weeks 
duration with a 44-week open label extension. The wee treatment groups were nefazodone C600 
mg/day peak allowable dos~). placebo and imipramine (300.mgJday peak allowable dose). 

A tota. of 283 Patients were enrolled at l3 different sites: all under the auspices of Dr. Rickels. 
In concurrence with the protocol, these siles were grouped into two ·centers· (referred to as studies 
by the sponsor) acco;ding to the type. of site;. psychiattie practice site or f~ly practice site. Six 
psychiatric sites constituted Center 1 while 7 family ."aCtlce Sites constituted Center 2. Due to the 
consistency of the results by site within centers and the smatl number of patients at each site, this 
review win focus on the center results. . 

The results for the 2 centers differed significantly on the 4 efficacy measures. For the HAM·D 
11 Total the treatment difference for Center 1 was 0.7 while for Center 2 the treatment difference was 
6.9. P·vaeues for tests of treatment by center mtlt( tionrang., from .02 to .11. These center results. 
therefore. are presented separately he,e;··tTfj- sented the results of the 2 centers combined 
and reported~. p:value of less than.01 for the M-O Total COmpanson at 

-.-.-~ ...... ~" ~~ . .' . . .. . . . 
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Center 1 

The treatment groups in this study were comparable with regard to demographics. About 60% 
of the patients in each group were diagnosed with recurrent depression; 57% of the patients had 
previously used antidepressants. 

F'atient Disposition 

less than 60% of the patients completed the study in the nefazodone and imipramine group. 
while about 70% of the placebo patients were com pIeters (Table 19». Of the 20 dlopouts in the 
nefazodone group. 10 patients dropped during the first week of the study; the INIjer 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 o·f efficacy (5 of the 8 patients dropped 
during Week 6). In the imipramine Group. patients ~ropped during the first 3 weeks predorninawy" 
to adverse events while for the last 5 weeks of the study the ~in reason for drOpOut was lade of 
efficacy. 

WEEK 

Randomized 

1 

2 

3 

4 

6 

8 

Reason for Dropout 

lack of Efficacv 

Adverse Experience . 
lost-to-Followup 

Other 

Table 19. Study CN104-OO5 
Center 1 

Patients on Study 

NEFAZODONE PlACEBO 

48 48 

·38 (79%) 46 (96%) 

36 (75%) 45 (94%) 

34(71%) 42 (88%) 

33 (69%) 41 (85%) 

28 (58%) 35 (73%) 

28 (58%) 33 (69%) 

Table 2. Study CN104·005/Center 'I 
Reasons 'or Dropouts 

NEFAZODONE PLACEBO 

4 (8%) 8 (11%» 

6 (13% • 4 (8%) 

5 nO%) .' 0(0%» 

5 (10%) 316%) 

36 

IMIPRAMINE 

49 

44 (90%) 

40 C82%) 

35 ("11%) 

33 (67%) 

27 (55%) 

21 (55%) 

IMIPRAMINE 

9 (18%) 

9 (18%) 
:. 

1 (2%) 

3 (6%) 



I 
t 

I 

I ' 

I he WNk 8l OCf resuits below cleatty show no difflfences between nefazodone and placebo. 
The obser"ed cases ,esults agreed with these LOCF ,.-sults. At Week 8. the treatment diffe,ence 
between net.,odone ,nd ~.cebo on the HAM·O 17 Total for the completers was 2.5 Csee Figure 9 
on the tolJowmg page). This difference was nol s,ignificaJlt with a p·yalue of .15. Also, the Week 6 
(nulla wer. eonfoi!ltent with the W .. k 8 resUlt. (Figure 9». 

r.bIe..2o d., CN104· 5 
Cent" 1 yc:hiatric P'ac1ic:e. 

:"-_0'". RelUlu 
I 

N£F PlA aMP PNAlUE vs PlA 
~;~ .... >'$,fP;I.~ 

Mun Mun Mean NEf IMP 
~."""""--"~'~'''''''~ ...... ~, ......... , ... -.. -"' 

t!AM.O.J !'Jg~.i1! 

r.f:J 81\1111&'" .. 245 23.3 24.6 .05 
\\fNk.SlOff< 128 -H.e, -10.9 .12 

".-"~----- ":'"' 

HAMJ.!.ltlm. J 
e. .... ,. l 1 3.0 3.1 .n .44 
Woe·.eltOn c 1.6 ·1.3 ·1.4 .26 ~86 

• I 
" R ___ • ___ .~., .... " •• ____ 

C~nl1lx~~f 
iJvJl.U 

aaNltoe 4, 4.4 4.1 .10 .OJ 
WNk 8lOCf ;1.1 .1.6 ·1.4 .55 .72 

1--- . ... _ . -
(;C1.£llmhll 
Impanrt"lfttl1 

Week & lOCf 2.1 2.4 2.6 .22 .57 

Due to the b.Mlme d.ffeten:ee. observed for each ·drug group compared to the placebo group, 
this reviewer requested {-nat tne ~ perform analyses of covariance. The results of these analyses 
for both ~h. ne'azodone!p'.Kebo compatiaon and the imipramine/placebo comparison showed no 
significant treatment effects witn p.,, __ • grNter thatl the ones produced without adjustment for 
baseline. 
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'The treatment groups were comparable with regard to age and ,;ace. There was an imbalance 
w~th rvtlard to gender; the placebo group was 53% women, the nefazooone group was 15% women 
and the imipramine group was 00% women. About half the patients in an the groups were diagnosed 
with recurrent depression. In the placebo group, 45% of the patients had prevkNslyused 
<tntidepressants white in the two drug groups only about 28% of the patients reported prier use. 

There were notably more completer!> in the nefazodone group (11 %) compared to the placebo 
group (55%1 and the imipramine group 149%). 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 advelse events compared 
to 1 t in the imipramine group. Most of lhe dropouts in the imipramine group OCClJlTed during thallrst 
:; weeks of the study. 

Table 21. Study CN104-005 
Center .2 

Patients on Study 
~===--===-=~~===~~ 

WEEK 

Randomized 

Reason for Dropout 

lack of Efficacy 

i "Adverse Experience 

lost-to-Followup 

Other 

NEFAZOD PLACEBO 

48 47 

43 (90%) 40 (85%) 

41 (85%) 38(81 %) 

3605%) 26 HiS%) 

26 (55%) 

Table 22~ Study CN104·005 
Center .2 

Reasons for Dropouts 

NEFAZODONE 

0(0%) 

4 (8%) [ 
5410%) i 

500%) 

39 

25 (58%) 

22 (51%) 

21 (49%) 

" 

PlACeBO IMIPRAMINE 

9 (19%) 0(0';1"\; 
.. 

4 (9%) 11 (26%)' 

1 C2%) 4 (9%l 
". 

1 (15%) 1U6%) 



Results 

The nefazodone group was Slgnific<lntly different tp< oon from placebo. on the 4 e.fflCaCY 
measures CTabie 23) with differences first apParent at Week 3. lOa resUh:$ and OC results were 
consistent as can be seen clearly in Figure lOon the following . 

NHAZOOONE PlACEBO IMIPRAMINE 
Mean Mean Mean 

HAM·12 lZTRI~' 
Baseline 24.3 23.7 24.0 
W_8lOCF -11.2 -4.3 -9.5 . 

HAM·12 !lim 1 
Baseline 28 2.8 2.8 .96 
Week 8lOCF -1.3 -0.4 -);2 <.001 

~GISevl!itv gf Ibn 
Basefine 
Week 8l0CF 4.4 4.3 4.3 .76 

. t.4 "0.5 -1.2 <~OOl 

CGIGBobai 
&mR!OY8II'IU$ 

Week·S.lOCf 2.3 3~5- 2:7 <.001 

, P-values for the OC analyses we,. allle55 than .01. 
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Figure 10. Study CN 104-005 
Center 2 

HAM-D 17 Total by Week 
Means 
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If is clear that the differences between the centers lies predominately in the placebo groups 
{see Figures 9 and TO}. Therefore, the lack of a significant treatment differMce in Center 'I does not 
nec6!!ssarii'l indicate a lack of efficacy for nefazooone. particularly Since tIHt imiprfJmi~ group shows 
no difference from placebo in Center L as well. 

The results for Center 2 clearly fwor nefazodone over placebo. it sheJuId be noted that the 
placebo effect in this center is markedly smaller than the elfectfl obset'lled in the other swoles of this 
submissionlthe placebo change from baseline tor the other swdiesrllnges from·/Ibout ~7.down to ·9J. 
This difference in magnitude of effect may be related to clinical factof'Ssuch liS the use of family 
practice physicians Of the characteristics of the patients studied. 

To further examine the differences between the centers. baseline data for the centers is 
summarized below. These values seem to indicate that the patients in C~nter.2 Me less severely ill af 
baseline than the patients in Center 1. 

Study 104·005 
Baseline Values by Center 

Center 1 

NEF PtA IMP 

HAM·D Item lit 
Moderate 88% 87% 80% 
Severe 12" 7% 13% 

CGI Severity 
Moderate .".,,% 57% 
Marked 51% 38% 
Severe 5~ 2% 

Recurrent 60% 62% 

II Prior Depress. Episodes 
Mean 5.1 4.T 4.5 
Median 1 1 1 

Previous 
Antidepressant Use 58% 
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78% 
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To examine the Ielationship of pliol defJ/essive episodes to HAM-D 17 Totallesponse, this 
reviewer performed an ANCOVA using numbel of fJ/ior episodes as the covariate. This analysis was 
done fOf the centers. Qombined and separately (01 each center. Adjusting fOl the numbe/ of prior 
depressive episodes had no effect on the HAM-D I t Total treatment diff(!lfJnces. 

To determine if the treatment effect differences between the centers we/e related to 
antidePlessant use,. this reviewer pelformed a 3-way ANOVA with treatment, center and plevious 
antidepressant use ·.as factors. The analysis revealed a highly significant 3-way interaction effect 
(centel byileatment by previous antide/Nessant use) with p=.OI. Next 2-way ANOVA's with 
treatment and Previous antidefJ/essant use as fac(ols'were penOlmed. FOI Cen.tel 1 (psychiatric sites), 
the interaction telm fOI tltmtment by previous antidepressant use was not significant (p == • 3D) whereas 
lor Center 2 (Iamily Plactice sites) the interaction tenn was bOlderline significant (p "'.15). The latte~ 
suggests that the treatment effects fOI previous users versus nonusers dlllered within Center 2. 
Further examination of the Center 2 data leves/ed that the interaction was due to quantitative 
differen:ces; that:l$, the mll(/nitude of the Ileatment differences varied with previous use or nonuse of 
antideplessants.Differences in percentages of patients with fJ/evious antidepressant use does not help 
to explain the differences between the centers. .' 

. . Flom fhe sponso/'s. tables of HAM-Dlesptmsesby gender, this reviewer noted a large 
difference between the placebo change from baSe/l(l~'OI males compared fO females 101 Center 1 (see 
table belowl. No gender differences wele seen,h'Center 2. 

, ' ," , 

Study CNI04~OO5 Center 1 
HAM-D 17 Total Chant/e' flom Baseline by Gendel 

I NEFHIGH, PlACEBO IMP 

.IML£S ... . . _ .... -
'" 

WeekBLOCF· -10.5 (n= IS) ..... 8.3 (Ii;" 16) 
,:-, ".' .- -".2 (n= 16} 

OC -14.1 (n-HI ;.8.8(n= 13) • 15. 1 in = 10J 
,": 

FE.MAI..ES " _ "··'.r 

Weelc8LOCF -14.B (n=22J ~'i3.4 (n-30} ·10.B {n=30J 
"'""" " .,: .' 

OC -17.4 (n-IB) ;"6.6 (n-22) -17.3 {n= 161. 

The small numbers and the post hoc nature of t/Ji~ejcamination precludes dlawing any conclusions 
from this di(ference;however it does suggest that.furihei inspection of gendel differences may be 
worthwhile. ' 

FOr StudrCNICU-005. the results for center I (psychiatric sites) show no difference . between 
the drug groups {high dose nefazodone and imipr8minit/and the placebo group. Howevtir,the le~ts 
fQl Center 2 provide convmGin{J ~tijtistical evidence . lor the efficacy of nefazOdone cliinpared to 
placebo.' '- ' 
~-" 

43 



1.2.2.3 

Pat.iellt. Disposit.ion: 240 patJ.E~nt5 fit_ ~' .. H:' Bt 
treatment. 2J·t pat UHltS ",Etl::e Oll"'&l\Jab~e tor 

centers were randomized to 
ficacy. 

DelllllographiclI: Ot' the 240 patients, 148 !62 were women and 92 (~A') men. 
Pat ientage rilr~fled froro 18, to 79 rears. met the diagnostic criteda 
for Ma.Jor Depressi.on 105M-Xlii M,d -:r.e/ met the crit.eria for Bipolar 
DHlOrder, Depressed; melanchol~1I! was d:a.gnoliled in 109 (4S\) patients; 150 
l 62"'} pat ient shad ·recu·creht epi eooe, of depn:u'j~i6n; . and 14'3 (52'> 
p<1tientlll had tneu' current Etpilllode of pepreilteionfor at least 6 months. 

{ 

" Dolliil'l9 .hlfonaat.ion: Oral caplIlJlee a~ini6t.@red BID. Recommended dosage 
',ranges.: low-dose nefazodone, 150 tolWO mg/day (SO-mg C'4lp13ule), beginning 

"~.t:. 1 .. 0.0 .. rAg/da y ; high. -dose fU?faz. ooon., ,.~ 300 to 600 1119. Ida.,! (lOO-mg capsule). 
be9.j..rming at 200 mg/day; placebo jl-6 capeules per day. The mean modal 
doseat.Waek (, ' ... as 246.6 mg/day (/Jr the low-dosenehzodcme group. 396.8 
mg/daytor the high-dose nefi'uoqbne group, and 5 • .1 capsules/day for the 
placebo 9-{ouP' ./ 

! 
/; 

I 

/ ,/ 

,eo1iIW .. iUIlt.;MEtCu,cauoU3:/r(
I
The protocol permittedt.heuse of chlorJ! 

hydrate' for: sleep fthis waa the most frequently usea concomita'nt 
psycho,tropic medicationl Fifteen patients took prohibited Concomit.ant 
psyohotropic medication/! (alprazolam, amitriptyline, caffeine,diazepam, 
fluoxe1;'.ine HCl. imigciUUine.Librax, lonzepam. nortriptyline' HCl, 
temazepam, chlormeun~ne. andl,m~pecHied sleeping pill»; t.he1iie patients 
were not·ex.eluded fr¢m t.heanalyses. . . , 

, -: , ' '_.' " l 
""',_,',:-_:;_ ',':: ',".:,. :,"., .. , _.':,_ ,.,.';',;"::'-", .:'-.:'::"~:-:--':.:-:;.> .. ;,;'::-" :: .. ';";,">::>,,',",:f'::> .. ,:.--."_ 

Efiicaei'Re-~ult;-il' atients:'were'~onsidered ... e ... alu~bi'$,':for<~tflc,C:·yif·.they 
we:re,randOmi.zed t treat.mEmt;receiveda~ose ofetudy medlcat~~n. and had 
aneffJ .. cacy eval aticm during'treatment;. Of t.he 231 patient.s meeting 
theSecriteria, 5 J:'eceived placebo, 78 received low.;.dosillenefa2:0done; and 
18receiyedhig -dosenefa~odonille. ."', 

Low dose;ffe~s are not. diffeientfrom placebo.~The hi9"i{~ose group was 
not. stgnific tly deferentfrom'phcebo on the HAM-D,~ep;~fJsed mood item .. 
but waii"on ree other variables. " .. 

i?~ 

DCluUOIli&: ' ..... '" . . ..... '. . ' '. .f,!' ..... '. ',' 
. O~""!004Bdoes.provide statistical evidence tlhat the l1iqn dose of 

..•.... ".. ..•. "\h:i;i:~~'~ffectt~ecompared to placebo for th~~~f.t;,~e four'~fficaoy 
vat;'i,j';;':~i':~:~~~3;:" • . " 

:"!. 2~~~':i(.St:~dY .. 
'ana' Placebo;" in . 

Double-Blind Triall ofHef<&iod0ne;Zm 
~i'ftr.t;1::.ment,of Depressed ·'Outpatients (Proto 

006) * .. . 

1.2.3.!IDvestigat.or\1.oclI.t.iollll: Louis Fabre, Jr., 
Test.illqlnc •• Houstoll" TexaiJ. and Dallas, Texas, USA; 
The. Haus.sr. Clinic. and Associates. Houston. Texas. USA. 

7~2.3.~ St.udy Plan: 

ol?Ject.!ves; 
imipramine. 

To deterin.ine 
and placebo in 

the 
the 

$afety and efficacy., of' 
treatment of moderately 
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depressed outpatients meeting DSM-III-R criteria for Majer Depression, 
Single Episode or Recurrent., or Bipolar Disorder, Depressed, and to 
provide data on the effective dose range. 

Population to b~ 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 I05M-III-RI. 

Study D~liIi91l: Multicenter ,randomized, double-blind, parallel-group, 
eight-week comparison of the safety alld efficacy of nefazodone, 
imipramine, and placebo. The trial was preceded by a (lOe- to four-week 
b •• aline evaluation phase designed to enBure that all eligibility criteria 
werE! fulfilled and all relevant baseline data were record(!d. Rating 
scales included: 2S-Item Hamilton Rating Scale for Depreftsion (HAM-O-2S), 
Hamilton Rating Scale for Anxiety (HAM-A), Symptom Checklist-i:i7 (SCL-:87), 
Clinical Global ImpreSSions (CGll Scale, and Patient's Global Assessments 
{PGA} Scale. 

Plan for Analysis: The statistical a.nalyses included a two-way analysis 
of varianCE! (ANOVA) model with study canter, treatment, and study center 
by treatment interaction effects. This model was I..wed to test for 
baseline comparability as well as differences between treatments for the 
change from Baseline in HAM-D and eGl Severity scores. Categorical data 
such as oct and PGA Improvement Scores were analyzed within the framework 
of the generalized Cochran-Mantel-Haenszel (CM!!) procedure, tlsi!'!(i? study 
center as the stratification variable. Soth the two-way ANOV1\ and CMH 
mod~ls tested the differences between treatments averaged across 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 Tot.al 
Score between placebo and the other treatments (nefa:z:odone, imipramine). 
within the range of variability projected for this 

1.2.3.3 

Pat.ient. Dispos.it.ion: 263 patients were ra.ndomized t..o three treatment 
groups. 237 patients were evaluable for efficacy. 

DeB09rapbics: Of the 263 patients, 176 (51\) were women and 81 (3J\} were 
men. Patient age tanged from 18 to 10 years. 259 (99\) patients met DSM­
III-R criteria for moderate to severe Major Depression (Single or 
Recurrent Episode) and J (l\) met the diagnostic criteria for Bipolar 
Disorder, Depressed. and the diagnosis of one patient was unrecorded; 149 
(58"> patients experienced a previous depretHJive" episode. 

Dosing Information: Oral capsules administered QD or BID. Recommended 
dosage ranges: nefazC\done (IOO-mg capsule). recOi!:Imended titration range 
100 to 600 mg/da1'); imipramine (50-reg capsule). recommended titration 
range SO to 300 mg/da1'i or placebo. recommended titration range one to six 
capsulee/day.The mean modal dose at. Week <8 was l63.6 mg/day for the 
nefa:odone group and 160.5 mg/day for the imipramine group. 

C@ncolliiitant Medicationllll: The prot.ocol permit.ted the use of chloral 
hydrate for sleep and t.his was the most frequently used concomitant 
psychotropic medication. Four pat.ient5 took prohibited concomitant. 
psychotropic medications (diazepam, fluoxetine ~Cl, Syoalg08. and 
triazolam). however. these patients were not excluded from the analyses. 

Efficacy R •• u1tSf Patients were considered evaluable for efficacy (i.e •• 
included in the Intent-co-Treat Sample) if they were randomized to 
treatment. received a. dose of study medication. anel had an efficacy 

:n 



evaluation during treatment. Of 237 patient:sevaluable for efficacy, 78 
received pla~ebo. ,9 received imipramine, and 80 ~eceived nefazodone . . ' 
The HAH-Q results at week 8 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 si.gnificantlydifferent at any time. 

AppendiX resu:ts are presented for the combined analysis. 

7.2. J •. 4 Conc,1"sioJl5: 
Th.:.s st.udy shews that results iro.m the two centers do not: agree. Center 
one does not d Ult inguish Nefazodone from placebo. however. Imipramine was 
not signd i<>3.r.t ill' di.fferent either. Center two is positive for both 
Nefazodone and Imlpramine but the combi.ned analysisior both centers is 
not posit,ive. -
7 .2.'\ St~AOA-OO~ODdurt.dU/86 to '/90) i·· 
AMult ice~,fjfitibL6fiUind'~pai:lsonoL ~efuO\ione,rmipramine# and 
Placebo ''"' Patients with JItOderatetoSevereDepre,.,ion . «'rot::oeol0JAOA':: 
COJ}. . ..• • 

1.2.4.2 

Investi9ator. \LOc:~UOD.: . NeelakantaNair iM.D,;~ .. J'ohn Pecknold, 
Syed Jamal Mir:mi.ran, M.D.. Ve.rdun .. OU'ebe¢a~:PCJii:nte Claire, 
Ronald A. Relt'li~~. ~.D~. VanCO\lver.,r:ii:'tejb Q;):l~ia;BishilO 

?h ,0 ~and Pau L GJ::()f"M·~P ," ... tJ~l.,ltcm",. ,,"~4~:Jp.i:;;~ej~a,~:FC)~,t~ i,.!1e I,., ,,' 
ntreaL Quebec; H.~uel Matas. M.O •. )Wi~~9CHanitoba. . .. 

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

. -/ 

Objee\h' •• : ·To' .t~bl~idt'i,~~t'i,·.~;t'.tyan\1l -efflc~~., ~f"riefaZ:9doneas 
cOiUparedto imi.prf\e;.an~.2:1.~~, 11'(:tbe treattaent. 'Of4~»au.ent8 d,i.agnoiJeci· 
with Kajor Depressiv DisQrde*,~' . /:".'.'~' ; .. , ..... 

;.~.~. :; 

POpulaUOD tob. Studt PUtpatte ... t,Ba-feithEt~.~;:,,,,g'.d<18-65' with a 
diaqnosis of Kajor Depr .iv.Dhorder;!(Jtesea;r<;,h'1)iacjoO~~i,c Criteria -
that-had been m9dified 'to . irethat;/'dy.phorJc"f~tJiresbe.ptesent for 
at least· four weeks). . ..... ;. ., .. ··V:" ,.',. •.. . .. 

study Deai9~: Multicen~,er~:.r::j, . ,double;~l,l¥.,,, ,pa;J;allel qroup 6-
week.compar 1.S0~ of a" hj.9h,7 .. ~~:: .. , pw-.-dose' <?f ~~f~~~~t;t,. ~ipr~ne, and,· 
placebo. Ratlngs seal •• ,,; i;'nc:!ud "2S-ItE!tm .. 'lfa.i!l~-o" : Ratinq>Seal.', for, 
Depression (KAM-O..,2 5); :.' '(:l~I'le~l~CX.Ob,· ',:~illPr,s.i~::'J~h;';~l~"pat ient's 
Global Assessments (PGA) Scale" ,1J~ilt. Rating seal~ for Anxiety (HAM-A), 
and symptom Chec,,"list-90 (SCL:"9D) 0, ',,' ," .,' , ' ' ,-" ; ':, ; ;.' , ' 

pi~D ···for .b~lrd.1 ·:A\ :·~~~i-;~~#iV#:,';~I.'~:~~:~,:.:",·,,::'~,c;~~.~.'~4d ,.: 
study-center . stratum;> ~r,.a~t..' .·a~" ... tudy:-, t,~r;f~II~i:at:..., by .. tz:· •.. !at~tn1~:: 
interaetion e,ffeets ""'~:"'.ecf~;t.1rt;t:~~';Ball.:1J,. ~'~~~~+ty., 
differenees between t.rea .. "ts'f()i.'! tbe:·:·¢~.ngel' "~aIl81'~ 1n . 
CGI Severity acores. Ca' . rieal data Bu(:h as,';'aad·PGAI"'Provement 
Scores were analyzed wi Intbefra.neworkof.tl),:, ner,alhad ,Cochran,­
Kantel-Haenszel (atH)" rOcedure,',uiiing.tudY,:,"~,ent ";:.trat.~a:.the. 
stratification variabl • BotWthetWo~ayAHOVAi.ncl .. modele ware used 
to test. the differen e .. : between: treafment.·· averageet a '_it·· the study';'; 
cent.er strata. The' ayMOVAmodelaIso wa .. ;usecJ t.o t . t, differencea 
between t.reatments . !thin each' .tudy~eenter. stratum f()r th chal'lge from· 
Baseline in HAH-Dscores.A Fisher'aF!xact Perrmi~ation.test s used to ' .. 
'compare treatments'Wit.hl1 each B'tudy~c~tit~r· stratum"~or 'CCI 'ancf)li(;A. ··The': 
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II 

I 

Treatment 
Oroup~ -Nefazodone 

Imipramine 

Placebo 

Treatment 
Groupe 

Nefazodone 

Imipramine 

Placebo 

I 

Treatment 
Groups 

Nefazodone . 

Imipramine 

N. ...... 
88 

88 

87 

Number 
Randomized 

88 

88 

\ 87 

Wk 1 

281.7 

121. :2 
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TABLE A II 

Proto.:ol: (':\ 104 ·1)0<; 

Demogr'lphi..: Chara..:teri ... ti,;~ f\,r T"t;,i .'Jllt1l1 \,!i""-l,' 
--...;..-..:..-------, ...... - "--'" "_._-"-'1'."._" ..... " .. --., .... ---- ~I 

Age (year!-.) ~n: l!'li !, ";' )j t l<a.1.' IN «:~ II 
Mean Ra~~IL Mal~T·~:-:;~~: .. -···t---.. -~~~~;;:--·-·· . -'-N-'o-n-' W-'-h-j r-e---1i1 

~fl - ..... = 
37.3 21 tN,! .. {l"l i'l(i I 6J 172 I 25 (28) 

33 (37): 55 (6Z) 671761 ~ 
21 (24) 

33 <38.1 54 (()2) 59 i!JX,l 28 (32) 

37.6 

.38.1 
"'~ --... 

... _".~»·~·w'~· ...... _' __ :.:;:=-__ • ..,..~';.:;:;.,:;_._ M __ '~''- :;;_ -.--.~. -

TASLE B 
Protocol, CN104-006 

Patient Completion Rates 

Intent-to Comple~ero (N (~)) 

-Treat 
Samp.l.e 'WIe: 1 Wit :2 wk. 3 Wk 4 Wit 6 Wk 8 

rao \ 7l( 8~) 68 (85). 57 171J 47 (S9) 46 (60) 44 (55) 

19 '\ 13 (92) 61 f8S) 58 (73) 4S (57) 45 (57\ 43 (54) 

; 78 ) 73 (C.~41 70 (90) 65~ 56 (72) 48 (62) 50 (64} ..... 

'---_.-

TABtE C 
Protocol: CN104-006 

Dosing InformatioL 

Mean Modal Dose (m;/day) for completers l.n Active Drug Groups 
... 

Wk 2 WI<. J WI< .; Wk 6 WIe: 8 
. ,.'. ; . 

320.6 32.1.1 344.7 354.2 363.6 

137.3 140.5 1 S:'. 1 163.3 160.5 
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TABX.E I) 

Protocol: • CN104-006 . 
Mean {Least SqulH'ea j Change from. Baael ina in HAM-D '_17 T(L<ll Sc>re 

LAS'!' 08SERVATION CARRIED fORWARD MlAl,YS!S ~ AtlOVA 

Tn,atmunt _·"e .. ,k 

Treatment Baseline Wk 1 14k 2 wk J ! rik .~ ',":k (, \<Ik tl 

Groups I I X::LN I I ! I 
N X N X N i X N y. " I X ,. X ., .' 

! I 

Nefazodone 80 23.5 79 -4.6 19 -5.9 79 -8.0 19 -8.B 80 -9.5 80 -10.0 

Imipramine 19 23.7 79 -3.9 79 -7.1 79 ~8.7 79 -9.8 79 -10.2 79 -11.0 

Placebo 78 23.8 77 -4.0 17 -5.6 78 ~7.1 78 -'1.9 78 -8.6 78 -8.9 

2-sided p-values for pairwise comparisonu 

Nefazodone vs Placebo 0.59 0.40 0.74 0;.:31 0.41 0.43 0.35 

Imipramine va Placebo 0.78 0.93 0.09 0 .. 12 ! 0.09 0.19 0.10 
; - , 

OBSERVED CASES ANALYSIS - ANOVA - . . 
Treatment Week 

I I 
, 

Treatment Baseline Wk 1 Wit :1 14k :3 14k 4 Wk 6 Wk 8 
Groupe 

N I I I ! 
'c N X N X N it N )( it N X N X 

, 
-8.8 I 47 Nefazodone 80 23.5 71 -4.8 68 -5.1 S7 -10.4 .. ! -':l~S H -1.3.3 

. , 

Imipramine 19 . 23. '1 73 ,-4.1 66 -1.9 57 : -10.;t 4:; -12.5 45 -13.4 42 -14.8 
. 

Placebo 78 23.S 73 -4,1 70 -tLO 65 -8.0 56 ·9.1 48 ' ··11.4 50 -12.S 

2-aided p-valuea for pairwise compar irwil!l 

Nefazodone va Placebo 0.59 0.34 0.79 0;51 ! 0.30 I 0.92. 0.55 

Imipramine va Placebo 0.18 0.97 0.05 0.06 1 o '1' ~ \..i -'io 1 0.15 0.10 -. 
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tABLEF 
Protocol: CN104-00G 

Mean (Least Squares ) Change from Baseline in HA.~"D Mood {Item 1) Sc(n'(! 

LAS'l'OBSERVA'UONCAAAIEO! FORWAAll ANALYSIS - AtleVA 

Treatment 
Groups 

\. 

Treat:,ment Week 

Baseline Wk 1 

N x 

-;;'1 :;~ 
_n ? I 7i 

:;:'-aided p-v.1IJe~for'·pairwis\l' 

Nefazodone 'Ie Placebo 0.26 0.58 0.81 t 0.44 

Imipramine V9 Placebo 0.53 0.04 0.01 I 0.08 

OBSERVED CASES ANALYSIS - ANI)VA 

Treatment Week 

79 -1.1 79 -1.2 

t.l\, a 
~--x 

eo -1.2 

79 -1.3 

78 -0.9 

n 15 

0.04 

_ _ _ _ BueHrle I WklJlik;: I WI:, , J Wit ~ J Wk~. Wk~l 
N X N :< N X N X N X 

II_"~" __ "_'_'"" --~-'"--""-'~~--~--' r ,..., ..... 

Nefuodone 80 J.O n -0,] 68 -0.657.' -1.0 47 -1.1 47 _-1.4 44 -L8 

I i 
Imipumine 79 3.0 13 -O.S 66 i -1.0 57 -1.2 45 -1.4 45 -1.7 42· -1.8 

Placebo 1@ :LO, 73 • -("3 101-0.6 I 551 -O.B I 561 .9! 48 -1.2 SO 1-1.3 
~rlaonB 

Neiazod,ol'le Vii PlfAcebo 0.26 0.28 

ImiEramine va Placebo 0.53 0.01 
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~~;;=;-;:;....:.::::..:.;'~---' - -
TABLE H 

Protocol': CN104-006 
Mean (Least Squares) Change from BaeeUne in eer: DOCLOr'f! Oplnion vi Sf"'V':t"lty , 

LAST OBSERVATION CARRIED FORWARD ANALYSIS - ANOVA 
~--.-.... ,.-.... ,~------~'''- "--

Treatment Weck 

Treatment Saaatine Wk 1 Wk :2 Wk .) Wi< ·i Wk G Wk 8 
Groups 

N X N X N X N X N X tl X N X .--
Nefaa:odone BO 4.6 79 -0.5 79 -0.7 79 -L(J 79 ··1.2 BO -1.4 80 -1.6 

Imipramine ,_9 4.6 79 -0.4 79 -0.9 , 7,9 -1.2 -i9 -1.3 7':l • 1 . :. 79 -L6 
-" 

Placebo 78 4.6 77 -0.4 77 -0.7 78 -0.9 78 - ; . () "Ie --- 1 . 1 78 -1.2 

/ 

2-B.l.ded p-valuea for pa.l.r-,,;ise comparisons 

Nafazodane va Plac@bo 0.88 0.58 O. g'} 0.61 0.3] o 12 O.L I 
.. 

Imipramine ve Placebo 0.98 0.83 0.08 0.20 0.11 0.07 0.12 

OBSERVI::D CASES ANALYSIS - ANOVA 
. ---.~--~- .. ---

I 
'l'reatment Week 

Treatment Baoalin ... I Wi<; 1 Vlk 2 Wl<. :3 wk 4 "k {, Wk 3 

Groupe 
N :It N X N X N X N X 1'1 X N X -

Nefazodone 80 4.6 1 , -0.5 68 I -0.7 ,7 -1 1 47 • b_ .. 7 -1 8 44 -2.2 

1mi Dramirll~ 19 4.6 73 -0.5 67 -- J " 1 sa -1.4 45 -" , '. .. ;:. -:1 1 43 .. 2 J 

Placebo 18 4.6 ! 73 --0,4 70 -0 7 64 -1 1 55 - .. __ . __ ,,_ 4'~ -1. !> SO 18 
r--'" . 

2-eided p-valuea fox: pil~n"iE!fi! ;:;omparisl.:HU, 
~--~----.-

Nefazodone VG Placebo O.SS 0.41 0.97 0.89 0.05 0.15 o_o6 

rmipr~.miI'lEi VI!! Placf)tio 0.98 O.6S 0.03 0,11 0.01 0,01 0.03 
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H. 

71 :3 

73 3 

Placebo 13 3.2 I 7i J , 1 I 78 I J. • 9 I 7 8 ! 2 . "I 78 2,7 78 2.6 

2-sided p-valuEII8 for pairwise comparisons 

Nefazodone va Placebo 0.35 0.30 0,24 0.18 0.12 0.09 

Imipramine VB Placebo 0.74 0.05 I 0.05 0.05 0.10 0.08 

OBSERVED CASES ANALYS:S - ANOVA 

t Treatment 
Group$ 

lreatment Week 
r 

Wit .3 Wk '" Wf~ t.l Wk 8 

;; Mean N Mean 
~~~-

r Wk 1 Wi!. :2 

'-:-T Mean Mean N Mean N N Me<lll 

Nefazoaol1E11 

I TII'iMt~n""JI\m'Mot!& 

5":' 4'; 

i 1.9 44 1.6 

,~ f~ ~ 43 1.6 

:':.6 I 47 71 :.L 1 2.9 2.0 68 

II Dl..11;r"'lCIhn ,IQ 1 50 2.1 

II tlefazodon<> U1D.~,;;:),h_ 

2-siddd -values far 

.~ ._ • _____ ~ 0.35 0.49 
~-

It _!mipramine VB Placebo 0,14 0.02 
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Study eN104-OO6 (Conducted 1189 to 7/90) 

Study CN 104-006 was an 8-week dose-titration study designed to compare 3 treatment arms; 
nefazodo", (600 mglday peak aDowable dose). 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. 

Ttl results for the 2 centers differed a r . . with respect to patient dropout pattern.s, 
demographics, an lCacy responses. In Center 1 (Fable). only 39% of the "atients completed the 
study compared to 65% in Center 2 ·(Cohn), (See Tables 20 and 22.) Sixty-five percent of the patients . 
in Center 1 were female. 61 % were white and 30% were hispanic; in Center 2. 12% were female and 
the majority were while (84'%). Neither nefazodone nor imipramine beat placebo in Center 1 on any 
efficacy variable whereas in Center 2 both treatment groups were statistically signiflCant1y superior to 
placebo on all 4 efficacy variables. .ANOVA revealed a nonsi nift reatmant center effect; 
excluding tI\e'imipramN GroUp, m. it\teiactiOn w SI~ wit-'" a p~LD.f .15,.~ .. ~_.__ . 

. . Iii addition to these disparities~ it,"'i.! Q!Je5tiqriitiJe whether Cente, 1 was weikonducted. One-----7 
inves~lOf •. nter 1 CDr. Leao~,eprimanded faisi' BP and data. One 
must assume that inter. a. .' - for further problems with Dr. Leal's .data. Far comparison 
purposes. the HAM·;" data for Dr. Leaf's patients is summarized below (3 patients had no data). 

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

WEEK 8 lOCF 

WEEK80C 

PAt'£NTS TREATED BY (JR. lEAL 
CHANGE FROM BASEliNE HAM-O 11 TOTAL 

... N.£F.AZ000NU4ENUNJ PlACEBO MEAN IN) IMIPRAMINE MEAN (N) 

-U.8 tn-S) -9.8 Cn =6) -4.1 (n=6) 

~ 16. 7 Cn .. 3t . -.14 (n ",,4) -. ·12 (n=1) 
-

Due to these center differenCes, the results are presentecj _ in this !eviewJ2L~ Note. 
however. tllat" the efficacy results were not significant for the HAM·O total comparisons when lhe 
studies were combined. . 
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Center '} €Fabre) 

There was an imbalance with regard to gender among the treatment groops; pfacebo group was 
59% women, the imipramine group was 52% women and the ne:fazodone groop was 16% 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 nefazooone p.nients were hispanic. 
The groups were comparable with regard to psychiatric history. Seventy-one percent had experienced 
prior depressive episooes (mean of 5.5 prior episodesl. Only 24% of the patients had taken 
antidepressants previously. 

Patient Disposition 

Fewer patients completed this study than in any of the other studies in this sl'bmission (39%). 
A!so. 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. Tfi~2 major 
reasons for nefazodone dropouts were lack of efficacy during Week 3 and adverse experiences during 
Weeks 1 and 2. In the placebo group, 10 patients withdrew consent and were discontinued (7 during 
Week t). The leading reason for dropouts in the imipramine group was adverse experience during week 
L . 

~ 
WEEK 

Randomized 

1 

2 I 

:3 

4 

6 

8 

Reason for Dropout 

lack of Efficacy 

Adverse Experience 

lost-to-followup 

Patient Withdrew Consent 

her 

Table 19. Study CN104-006 
Center 1 

Patients on Study 

NEFAlODONE . . PLACEBO 

45 44 

39 (81%) 34 (17%) 

34 (76%) 29 (S6%} 

24 (53%. 27 (61 %) 

20 (44%) 24 (55%) 

16 (36%) 20 (45%J 

15 (35%) 18 (41 %) 

Table 20. Study CN104·000 
Center '1 

Reasons for Dropouts 

NEFAZODONE 

10 (22%) 

5 (11%) 

28 

IMIPRAMINE 
~ 

46 

3608%) 

32 (70%» 

26 (51%. 

24 (52%) 

20 '43%~ 

19 (41%) 

IMIPRAMINE 



· .,. ,~'. ' ... ...;.: .. 

Results 

Only the Week 8 data is summarized below. A graphical depiction of the HAM~O data by week 
is provided on the following page (Figure 7). No statistically significant differences were noted for 
either nefa:rodone Of imipramine on any efficacy variable al any timepoinl. 

Table 21. Study CN104-006 
Center .. 

Sponsor's Results 

NEF PtA IMP P~VAlUE vs ptA 

Mean Mean Mean NEF IMP 

HAM-O 17 Total 
Baseline 24.2 24.2 23.8 .97 .53 
Week 8l0CF -8.0 -8.6 -8.9 .72 .85 

OC -12.4 -13.8 -13~4 . .53 .85 

HAM-O Ilem 1 
Baseline 2.9 2.9 3,.0 .55 .66 
Week 8l0CF -0.8 -0.8 -1.0 .93 .34 

OC ·1.5 -1.2 -1.6 .28 .16 
.. - _ ... .. . .. 

tGI Severity of 
Illness 

Baseline 5.1 5.0 5.1 .37 .26 
Week 8l0CF -loS -1.4 -1.5 .68 .62 

OC -2.4 -2.2 :"2:6 .56 .33 

tGI Global 
ImQfov!l:menl 2.3 ..... Week 8l0CF 2.2 2.4 .87 .57 

OC 1.5 1.6 1.5 .62 .74 

, . 

This reviewer requested HAM-O 17 Total results by race from the sponsor. Only the Week f 
OC data for whites and hispanics are summarized below; data for blacks is not ~iuded since there 
were only a total of 7 black patients with data. The results for hispanics favor nefazodone while thl! 
results for whites do not. However. due to the small numbers in these subgroups. no conclusions can 
be drawn from the data. ....' 

HAM-O 17 Total OC Means at Week 8 

NEFAZOOONE PlACEBO IMIPRAMINE 
MEAN (N) MEAN (N) MEAN (N) 

WHITES -10.4 (n=7) -14.8 (n-12) -12.6 (n ... 14) 

HISPANICS -15.0 (n=8) -13.5 (n=6) -15.3 (n=3) 
The standard error for eac 1 mean was about 2.0. 
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, 

Center 2 (Cohi1) 

The~treatment groups were comparable with respect to demographiaand psychiatric,hl$tOlj. ' 
More than 80% of the patients were white aod about three-fourths were women. Less thanhaltth~ 
patients in this center had recurrent depression; the mean number of prior dep;essive epis(ldes fold 
patients was' 1.5. Twenty-seven percent of the patients had previously used ant.idepressants~' ", 

Patient Disposition 

About 65% of the patients in Center 2 completed the study. The primary reason for d()~ It 
in all 3 treatment groups was adverse experience; most occurring during the first 2 weeks of the study. 
An unusually small number of patients dropped due to lack of efficacy. 

WEEK 

Randomized 

1 

2 

, -'7·3-', ._ ... _-- --- ... ~ 

4 

I·' -- ····':6 . '~ ... '.:~ . 

I 8 

. Reason for Dropout 
." 

lack of EffICacy 

Adverse Experience 

. . loSHo-FolloWup 

Patient Withdrew Consent 

Other 

Table 22. Study CN104-006 
Center 2 ' 

Patients on Study 

N EFAZO DONE PLACEBO 

43 43 
. . 

35(81%) . 42 (98%) 
., 

34 C79%} 40(93%) 

--.. 3~'74%. 38(88%) 

30(10%' 33'(17%) 

. ~29(67%L, ., ... ,'. . 31 (12%) 

'. 

28'65%. 31 (12%) 

Table 23. Study CN104-006 
Center 2 

Reasons for D t ropQU s 

NEFAZOOONE 

1 (2%) 

7 (16%) 

5 (12%) 

0(0%' 
.' 

4(9") 

' .. ' ..... .... '" 
IMIPRAMINE' 

~ .. 42 

·.30 (11%) .. 

25 (60%) 

"..... .:' "'" 
'. "24.(57%. ..: •.. '.: 

~ 

PLACEBO IMIPRAMINE, .. "," I;:., ... ' 

4 Ig",. . '. 1 f2~),":;:f:~ I. ,. 

" 

5(12%. 10 (24'%);'; 
! -, '~, .. 

C) (0%) .. .... ' 6 (14%);:::'~: )~;)'-<~ 
,. 

1 12". o CO,,, i··, 
t'i:S.:' 112%." .~: 2 (5") ... 



Resylts 

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 nefa,zodone are neally significant with 
p-values of .09 and .07 for lOCF and OC. respectively. (For the HAM-D 25. the p-values for 
nefazodone versus placebo were. 13 [lOCf) and .10 (OC).) For the other 3 primary effICacy variables, 
nefazodone is statistically significantly superior to placebo. 

. . ~ 

Table 24. StUQ; CN104-o06 f' "",I 
Center 2 ........- WfJ".~ "'" j 

Sponsor"s Results ()t,W v 

NEf PLA IMP P·VAlUE vs PlA 
-

Mean Mean Mean CNEf~ IMP -
HAM-D 17 Total 

Baseline 22.8 23.4 23.6 

~ ~) Week BlOCf -12.1 -9.2 -13.0 
OC -14.2 -11.1 -16.1 .• 01 

' ". 
HAM-D Itgm 1 

Baseline 3.1 3.1 3.0 .32 .1B 
Week BlOCF -1.6 -1.1 -1.6 .04 .05 ,-

OC '" ';.:2:0 -1.4 .;.2.'1--- .01" .. -- ,"",. ,'<:.001-'-

tyl S~verir£ of 
Illness. 

, . 

.27 . Baseline 4.1 4.2 4.1 .26 
Week BlOCf -1.6 -1.1 -1.6 .06 .OB 

OC -2.0 -1.3 -2.0 .02 .03 

tGI ylobal 
'mgrovemgnl 

Week 8l0CF 2.2 2.B 2.2 .02 .03 
OC 1.7 2.9 1.8 <.001 .01 
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Figu ,j. Study eN 104-006 
Center 2 

HAM-O 17 Total by Week 
Means 

6 

WEEK 

7 
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R~vi6W6":s Comm(mts on Study CN704·(J(J6 

The results from the 2 centers in Study CNt04-006 do not agfee. The results for Center 1 
clearly do not distinguish nefazodone from placebo, however since imipeamWe.. Al~@ w~L1!ot 

different !fom placebo, this c~ ,'mid be CMsifJeeed,..as. ina~tL ;mdJru;apahle aL 
I . IS. The lafje IJYffJb!!!J!lJ!!!!2PutS offels a plausible reason fOf the failure of the 

study at Center 1. 
The Week 8 results for Center 2 are positive for both nefazodone and imipramine. Even though 

the If.ttM-D total results for nefazod!!!/{! areJl.o(derfimlJ~,J)9J. the other 3 efficac'lvariabfes provide 
strong Suppoftive evidence in favor of nefazodone with both the lOCF and OC results in agreement. 

(
PP'Siru:e most of the studies in this submission were {) week studies it: iSYJ{JJ£JJu:W#FfCt'~~{) the 

-"~--==.,.=,,= ... ~~-=-~---,,---'---"--"~"~-~-' 

, nefaz7f!!!!~!!!.e~'!.!f.'!-"'!~s." ~,!,~~~~!!2~J!L~!gn!!iJ;§!JJ{~!!£(!~~e!!~.ff'?f!!J!!'!~~~(!~~f1.i'nr~'t~!!i!J!!J!!-_, 
-~- .. 
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evaluation during treatment. Of 237 patients evaluable for eff~cy, ~ 
~r:":'';:±\led ...£.lacebo, 79 recel.ved imipramine, and 80 re.ceived ne¥odone. 

/ / 
The HAM-Q results week 8 for center 2 are borderline ~t the other 3 
variables are at ngly supportive with both LOCF and OC,in agreement. For 

j cent.er one no r ticacy variable is significantly dift~tent at any time. 

I Appendix ~7J!G";tg are presented' for t.he combined a,~'i;SiS. 
i j~ J~' 

1 t 7.2. J." /Conc·lusions: , .' 
Ttlls !;lo{~dy shows that results from the two clI!!nters do not agree. Center 

, t •. ~f .. tV!") one,.dc-es not dl.at l.ngulsh Nefaz~one from p~'cebo. ho:wever., I~ipramine was 
tli! 111"1 !J 1/ not:: signlf:.c,lr.tly chHerent elther. ~ghter two 1.9 polntlve for both 
.,. v t .N'efaz.odone and ImJ.pramine but the c~ned analysis for both centers is 

~~2:""/ not posit!ve. 

01"'h f't. 7.2. e St~AOA-OO~OoduCt.ed 11/86 t.o 6/90) 
\.Iv / A. !iultice~ r:'IeJabt~Lnd CMiparison of Nefazodone,ImJeram;Lne, and 

Plac't!bo . "\ Pat.ients withKOderate to Severe DeprliuJaion (ProtOCOl OJAOA-
COJ). . ... 

7.2.4.1 [nvesti9at:orlS\Loc~tioo.: NeelakantaNair, M.D ... John Pecknold, 
M. D. and Syed Jamal Mirmiran. K.D •• Verdun, QuetMt.eahd:.Pointe Claire, 
Quebec; RonaldA. Remick, M.D~; Vancouver. British' ColUmbia;8ishan' 
Saxena, ~h.O. and Paul. Gro~ •. H~P~, ~<w.U.tc::m, .. 9nt.~1..o:;,af:'!jeanfof1taiJle" 
M.D., Montreal. Quebec; Manuel Hatas,M.D., winn~~g~Hanitoba. 

1.2.4.2 Study Plan: 

Objectiv •• : . To. "e8t.at;tli.b,tije:.~fEitY . and" ~tfl~"~9f .. ·nefazodcme~s 
compared to imipramlne· c andp:IJce:boint.he t.reatment, :ot,e-tient.s diagnosed 
with Major DepreSSive Disorder~ '. "''',' 

Population to be Studied: Outpatients Qfeither.';.<agedls-6S, with a 
diagnosis of Major Depreas1veDisorder (Research: Qla9noatic Criteria -
tnathad been modified 'to require thatdysphoric·f.eat~reabepreaent for 
at least' tour weeks). . .. . .... . '. . 

Study O..i90: Multicenter, randotftized,. double:-bllAd" . parallel group .6-
week comparison of a hi9h:-arM:f,al~doaeot n&fiz*ne,.ialipraaine~ and 
piaeebo. RatingsscaUltB"inc);\lded:'2$-Item 'Hullli;'ori'Ratingscale" for 
Depression (HAK-D-25 ).,Clinlcal C::Uobal<IllIprfits.icuui'(¢CllScale .. ,patient· s 
Global Assessments (PeA) scale •.. Hoamilton Ratincj.Scale for Ameiety (BAH-A). 
and Symptom ChecltUat-90 (SCL-9,O) ~ ", ':<,>" 

Phofor balJ.iaZAt~ay,analy~i;·:Ofv.f:r~~~'~.(~~) .:~il1 witb 
study-cent.er at-rat .... , t~eat_nt.and:.tudy:'"cent'r;'jc.tratUIII· by 
interaction effect. v._"aecltot •• t t9t8a •• llne·~abUltY. . well 
differences between treat.lDantafor the':cbang. t.rc.' Buellne in D ... 'l-D 
CGI Severity scores. .categorical data .uCbaaCGI. . And.· PCAlmprovement 
Scores were analyzed witbin >theframework of' tbegeneraU,zed .Cocbran­
Hantel-Haenszel CatH)'},)rocedure, .. using study-~ent.r atrat.aa tbe 
stratification variable. Both the two~ay ANfJVA and.CMH ADOdela ware used 
to test the differences between treatments a'veragec$ acro •• the study';';' 
center strata. The two-way ANOVA lDOdel also vaa .used to test differences 
between treatments within each.studY,,:"center stratum for tha change from 
Baseline in HAM-D scores. A Fisber's' Exact Permutation test was used to 
compare treatments withinJ eachstudy-centerstratul'Il'for'CGIand PGA. The. 
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planned sample size of 240 patients had a power of ~ 80% to detect an 
average difference of approximately 5 points in the HAM-f)-17 Total Score 
between placebo and each of the other treatments (high- or low-dose 
nefazodone and imipramine), within the range of variability projected for 
this study. 

7.2.4.3 Study Conduct/Outcoae €see appendi~ for related tables) 

Patient Dispo~ition: 204 patients at five study centers received study 
medication. All 180 patient:sat Study Center 2191 were-evaluable for 
efficacy and 23 of 24 pa.tients were eval.uable for efficacy at the four 
discontinued centers. 

Deacgraphicfi: Of the 180 patients Study Center 2191, 112 (62') were women 
and 68 (JS~) men. They ranged in age from 20 to 65 and 124 !69~) met DSM­
III diagnostic criteria for Major Depression, MeiancnolicSubtype; of the 
pa.tients whose status was known, 86 (54') experienced a previous­
depressive episode. 

:003iD9 IDfonuttion: Oral capsules given BID or TID. Recommended dosage 
ranges: low-dose nefazodone. _50 t.o 250 ffig/day. high-dose nefazodone, 100 
to 500 mg/day. imipramine; 50 to 250 mg/da,:/; placebo, two to 10 
capsules/day- For patients a I:: Centex:-2191 who had an ef,ficacy evaluation 
atliieek6'themean of the MooalDaily Dose a.t Week 6 was 245.6 mg/day for 
low-do~e nefazodone, 462.1 'f.fI9/dayfor high-dose nef,u;ooone, 215.7 mg/d&,:/ 
for'im.i.pramine,<lnd 9.9 capsules/day for placebo. 

Coxac:olllllitallt Medications: The protocol permitted the use of chloral 
hydrate for sleep and this was the most frequently used concomita.nt 
psychotropiC medication. seventeen patients (14 in Center 2191) took 
prohibited concomitant psychotropic medications (dia:u~pam. flurazepam, 
hydrOxyzine, loctopam, lora~epam, maprotiline, oxazepam, thiopental. 
triaaolam)" but these patients were not excluded from the analysis. 

Bffieac:tResultlll: Patients were considered evaluable for efficacy (Le •• 
included in the Intent-to-Treat Sample) if they were randomized to 
treatment, received it. dose of study medication, and had an efficacy 
evaluation during treatment. One hundred ei9hty patients at Ce~~w2,191 
were, evaluable for efficacy. 44 received hi9h-dose nefazodone. 46 received 
low~doSie nefazodone. 45 received imipramine, and r®:s:e~vedplacebo. 

There were no significant. differences for Ute nefazodone low dose group at 
any time. The HAM-I) 17 total LOCFwas significant in the high nefazodone 
group at. week9 5 and 6. The OC effects were not signi.ficant. for any 
vax:-iable. 

is provided only fo~ center 2191. 

study. the low dose Nefa%odone group- was not effective. The high 
doeeNefazodone group beat placebo on all "four efficacy variables when 
looking at the LOCi' results. The OC x:-eeult!\l! do not agree wit;h the LOCF 
reeults. The combined analysis fails to distinguillJh nefazodone from 
placebo. 

----1""'.-a-.-5-=Stud~O~-002 (conduct~1Ial to 11/'70) ~ 
A Double-Bli Tx:-ial ofNefaz~one. Imipramine. ". d Placebo in t.he 
Treatment of epressed outpatienfs (Protocol CNI04-0, 2). 

7.2.5,_.1 Iqlestigator\Loc:ationi: John P. Fei9hner, M.D., Feighner Research 
Institut~ Foway. 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 Takeuchi, Sc.D. (fiFD . 71.3) 

SUBJECT: Supplemem:;.! Analyses of Study 03"-\OA-003 Dau (l"D .. \ 20 -152', 

TO: Joy .MeJeano S. Edw;.trd Nevius, Ph.D. (HFD-71 ~,) 

n~TRODt;CTION 

;(No[e: This consult is in res/JO.me'to a request/rom Ms. Joy Me/e. maritematlca! stll!isti<:ian, 
Dil'ision of Biometrics; for additil)!107! analYSt'S on STUdy 03.40.4· f)03.) 

Study 03AOA-OOJ~~'d~Signed (0 investigate the efficacy and safety of ncfazodonc for the 

. treatment of depression. Thi~ triai was randomized, 6 - week. placebo-controlled, double-blind 

studv. The outcome measurements were laken at baseline, week 1. week 2, "l;eek 3. week 4. 
~ .' ":;. 

week 5, and week 6. In this supplemental ;:malysis ' .... ·e focus our attention on the HAM-D 17 Total 

variable for Center 2191 patients in the placebo, high dose Ncfazodone. and Imipramine trc . .t.ment 

groups. This report includes results from an application of longitudinal analysis and an 

investigation of (he effects of dropouts on results from this study. 

The! initial randomized sample size and compJeters for each group \vcre as follo\\is: 

'PLACEBO NEF HIGH IMIPRAMINE 
.. 
" 

Randomized 45 44 45 

Completers 24 33 26 

(53%) (75%) (58%) 

t 



""W#/%.n 

The sponsor, employing ANOVA. reported the following results describing the 

signitkan;:c of tC\leJ peek 6, trcatm ... 1t group differences in HAM-D 17 Total change from 

baseline: 

I)·\'AITES FOR PLACEBO COMPARISONS 

AT WEEK 6 

SEf' HIGH 

0.03 

0.50 

IMIPRAMINE 

0.04 

0.07 

*LOCF -- !:lst ,)h~er.;"arion carrit:d forwa,rd.;and OC -. observed cases. 

:VOlt>: f"ora nlore dt~{'lilt.'d dt.'KriptiiHl (}fll~~'resullsfmm this study, please refer to the attached. 
. eXCt'rpt from AI s. M de's sr,uistit;u1ritview . . 

. . ... "," :"" 

In ~:omparillt! [he n:sulb for the Nf.:F HIGH [rcatment group, there is a large and somewhat 

puzzling diff~'rencc in results c:nployingiCX.:f and OC analyses. In contrast. the results describing 

"~ the ThlIPRA~11~E treatment group w~re consistent. 

III the LOCF ~l!lalysis the last observed value for each noncompleter is substituted for 

missing data. For C'xampk. in this study a large number of dropouts were recorded in weeK 3 for 

cachof thetrc~!!ment gwups; under the ~OCFassumption the week 6 analysis is based on a 

number of values recorded at week 3.Jt:JiJikely that this LOCF assumption bec?mes less realistic 

as the. time interval bt:twcen the last observation and the time ofthe analysis increases. 

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 

2 



mixed effeCl'i models (Laird and Ware. ! 982) ,md the generalized estimating equation (GEE, 

approach (Liang and Zeger, 1986) are \vcl! established statistical methodologies appropriate for the 

longirudinJl analysis of correbted data. In the linear case \vith the GEE approach we can relax the 

normal assumption by introducing a 'sandwich' estimator. 

H.owcvcr,thesc methods. do not directly address potential problems with missing data. 

Apptication of these methodologies shr'ldd be prt>.ccded by an analysis aimed at dett~rmjning the 

natllre of the missing values. For eXJ.!llrk, linear mixed·dfc(ts models and the normal case of the 

approach will only be 'valid \l.'hef1 missing data are due to the so·called 'ignorable missing 

mech;.:mism.' \vhile other ;lpr!ic:llions of tbe GEE appro:ll"h will n:quirt: 'i more restrictive 

assumption: 'missing cDrnpktely at faLd\.)tn.' 

0) DEFINITIO:'\ OF MISSING 'mCHA~ISl\1 

Since we face a missing data problem, we have w consider :1 data generating 

mechdrlism to decide whetht'r we can apply (he longitudinal method to thl.!" observed data in a 

regular fashion or \\;e have to consider altt:matives_ 

In general ,,;;('have I\\.'O types of missing mechanisms. OJ mechanism 

and Oi) nonignorabk missing mechanism. If missing data ;m~ gent'rated by the ignorable missing 

mechanism, we can apply th~ 10ngiludil1J.I methods in a usu.lI fashwn. bur if the missing data arc 

generated by the nonignorabk missing mechanism. ,vc em not apply those !l1c-thods directly to the 

observed (bra. 

The ignorable missing mechanistl1 can be categorized into two types the mechanisms, 

missing completely at random (MCAR) and missing at random (MAR). MCAR can be defined as 

<l. rnissing mechanism that a probability of missing data occurrence: does not depend on the past 

observed values nor on lhe future values we canno( observe. In this sense the missing values will 

OCcur at random, not depending on any f:.ctors. On the other hiIDd. ~lAR can be defined as a 



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

missing mech:mism that a probability of missing ness 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 vlllue. although the effect of the treatment was the same as 

the effect on subjects with a low initial value. 

\Vith the non ignorable missing mechanism. the probability of missing values depend on 

tht.! past observed values and the future unobservabk values: in [his case. potentially, 

probabilities can be modeled using observed values and other factors. For example. the 

probability can be modeled by (he subjects' initbI values and the r~lIe of change of the efticacy 

variable over time. Wu and Carroll (l988)empioy a probit regression mod~l with initial value, rate 

of change. and duration of a subject in the trial. These concepts .. vac introduced by Demp:.,er. 
'. '. , . 

Laird. and Rllbin. Mathematical delails can be referred to their paper and monograph (Linle and 

Ruhin. 1987). The effect of missing data onlongitudinaI analysis, csped~iyj·ot,JineJ.r models. 
, ".,\ .' >:'. ··:''':·~~''::·~·~'~';.~·:·1;, ":~~~<& ... 

was investigated by Laird, 1988.' ":<i'" , 

(2) DEFINITION OF THE RIG;I'T'"lNFOR:\IA TIVE CENSORI'NC;' PROCESS 

, .... 

In a clinical trial. noncomplelerSP'lSC a proJkm that is simibr to the right censoring 
, '" " 

problems with the analysis of survival data. Since we an: in!t!'restcJ in the time trends of treatment 

effect over the course of the trial. the right censoring Fr<'cess can b<~ defined to be 

"noninformatjvc" if the process does not depend on the indIvidual rates of chang~ of the efficacy 

vari:lbI~ during the trial, and to be "infom;::uivc" if the prC'cess does depcnd~n"the rate of the 

change (Wu and Carroll. 1988). 

, " . 

If the right censoring process 'is norilitrormative. this process can becbaracterized 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 mi~ing mechanism. In this case, if we apply longitudin~ procedures to the 

observed data in a routine fashion. the estimators will be biased . 

. .. 

--- ---- ----------- -----------------_._-----------------_._------------



,.to . o·'t:··· 

APPLICATION OF LONGITUDINAL ANALYSIS AND'l'tS .. .a. ~LIL 

In employing the GEE approach, we began by reStricting the analysis to : . ' .. 

adjust for the quadratic term in a linearmodd, the fltst'-Or<ier autocorrelation (AR';1) vi, 
• . ' • ,-" , .. ~.. • ':.' ..... ' ;.: .' •• 0' ~, .. ".-,,,,, I, .:::. • . • 0"" ''::. ~'>"":~oJ~:~{; 

'working' correlation in,the generalized estimatingequa~lons. Graph J shows the time~f6r 
, ", .... '0.: ..... ···4.'" 

each treatment. The next table shows the significance of comparisons of results (sl()~~).\i!lith 

placebo. 
PLA CEBO COl\IPARISONS 

P.VALUTtS;.···· 

NEF-HIGH 

COMI:»LETERS 0.42 

Seccindly~cres[ricted the analysis to nonco~pl~~rS.andinvestigated the ..... 
. '. . ..•. .:, .. ··<';'f· " . ". ". '. . 
each treatment gro~p~ We then compared the tirneiien~"between completers and· 

" , ,'. ,,' :"' . . :J!.'o ..•• , , '" 

each treatment gio~pto see whether the right ce~~g':Q~ i~formative or ",'omnf()! 
',: :0.". . . 0 ':'" :' ::','i'~~:;:o~,:~': ~i~ ·.·~t:f . " . . . . 0 

Dropouts were due lQ Jact\ of efficacy. adverse ex~#e.~¥s. patient refusal. etc> ". 

shows the frequency of the dropouts forall reason~~~i6rlackof efficacy in 

. week: 
• , • 0 

FREQl;ENCY,Oj:'DROPOUTS 

PLACEBO. 

WEEK M,L.· Li\CKOF Eft" 

NEF-HIGII> 'i. , 

ALL . I~A'ck;~~1~ti{' ALL 

1 3 .... >:,1 0 
,~ ? 

";' .-:r,' 

2 0 () 2 
'.' 

3 n , '9,' 5 

4 "'I 2 ... 2 l' 6 

2 1 



COMPLETERS.;VS NONCOl\·lPLETERS 

IMIPRAMfNE 



Wirh resuhs indicating the existence of infonnative right censoring. we could' 
employ the GEE approach with the observed data. Wu and Carroll (1988) bave ~ an 
approach to the &halysis of data with infonnative right censoring. that appears to b~ 'i~~le to 

trus circumstance .. In their approach. they assume that the repeated measurements or~.~ 

variable follow a linear function of time, and that the right censoring mechanism de~d,Son a 

subject's initial value and slope. They assume that the right censoring mechanism can~fJcdescribed , 
,',,', ;'. 

by probit r.:gression. It is known [hat these estimates are sensitive to a model misspeafication of 

Ihe right cc:nsoring mechanism (WU and Carroll, 1988, and Laird, 1988). Therefore we applied 

their meth(,d in the least efficient manner, i.e., using 'unweighted Jeast $l]lJilres' (U\VLE). ;This 
< >~ '. 

«ppnxh:ll l::!.s been shown to be robust with respect to censoring mechanism. The next table 
"' i,:t./.':: ... '", 

displays tb:? results of comp<U'isons of treatment group time trends with the placeb() U'eD4,f9llowing 
'., ,r"~'~:""'. ':.' . .. i-:;. ... ' .. ,~ 

applicatir\!l of [his methouo!ogy.;c;H'.:: , 

G,:'li'~:; 
PLACEBO COMPAR:30N 

P-VALUES 

NEF-HIGH 

P =0.02 

li\nPRAl\UNE 

P=0.OO2 

Note: tht'se results assume Pi is nonnally distributed with mean BK and covariance 
(EquaJion 2.1, Wu and Carroll, 1988) .~ ..... 

DISCUSSION: 

SinCe! we arc dealing with a missing data problem, we need to investigate w~tlierihe 
•• ' ',,'C __ ~ ,: ~'<o ,. ", '. : 

mis5ing mechanism is an ignorable mechanism or nonignorable mechanism. Using ~'., .' 
, ' , .' .... -,'+-, ... ""-

. " .. , .. ~'.~~~+~'!:, ..... ',.' "" 

informative right censoring definition. the missing mechanism is more likely due to iriYomtative 

right censoring. i.e •• due to non ignorable missing mechanism. The next table ~~all the 
_ , J;:~'):".:':':< 

comparison of all the results from these analyses: 

7 
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PLACEBO. COMPARISON 
P·VALUES 

COMP . NONINFO l1\fO OC LOCF 

NEF-HIGH P=OA2 .P=O.16 P=O.O:! P=O.50 P=O.03 

IMIPR.-\l\UNE P=O.02 P=O.OO2 P=O.OO2 P=O.07 P=O.~ 

Notes: COJIP stands jor com pieters. t\,ONINFO stands for lIoninfomlari .... e right censoring, 
INFO stands for informative right Cert.'iOrin,S:. OC swnds for obsen'ed case, and LOCF 

. stands for last obsen;arion.'cnrried fonmrd. 

In the analysis ofdacaforcompii!las (CO.\/PI. (OJ ('.tplained abo~e. lhe data set was 
restricted tv [he subji'clS ""110 camp/t'tted the tri.l1. 

For NONlSFO. all possii:Jlt'da:., h'H IteF,' IH,'d :.1 ,'sf/matt! lhe linear cv4ficients, n,is 
analysis h:ould he mlid iflhl! misling ml·.h,;·:: "J! .... :.,:t' from 'loniPifomwrive right 
censoring. i.e .. ignlnabie missin~ Mr'('htz·:. m; 

For INFO. \\'u and Carr.olrs approadr 'n,.~ t·mp/iI .... I·./. This approach assumes [hat the 
infom:ratin: right cmsoring meclulIIism is a f;/l:<lirlf'. tf initial ... ·alucs. the siope . and the 
lime of dropout, In gen~ra,l;if the missing mt'ch.mi:sm is non ignorable. then we need CO 
modellhe mlssing. 'ed ....... ~ .:IJ we treat lilt' right (,(,Jlsoring as noninjdmra!i .... e and use 
the t,'lllire diua St'!. the est 'tors ,.;i/l be biasc:J. Hat', we ust'd rhe lmwei~hled least 
sqill1reS estimates, Sincij~(.t,siirnalors are nor ,,·ejghted. this estimator will be a rooust 10 
the selection of a model/or;;" in/on1UJti,'c censoring. e.g. logistic regression model or 
probilregressio1z mode4\; l' .. It!,uinveightd It:llSr squares, we lose efficit!!u::y of the 
estimators. :·}!.~~~j~i;'6;i:,:.·· . 

For OC, the analvsis was-done llt week 6 with the obsen.·ed data set at wee!: 6. 
. :-.,'.' - ·:":;r~:(".~~:::.~"·; -

For LOCF, the n:issing dai~twere carriedf(mmrd tcJ week 6. As mentioned abOt,c. In 

this analysis. rlu: llssumprioll is made that the IllS! obser\'ed data rt:mailLS corman! 
throughoui rhe study. . 

In this analysis. the compkrersin' the 3 treatment groups behaved in a similar fashion, but the 

dropouts due to the lack of efficacY~\'ere noticeably different, i.e .• in the placebo group. the 

HA.~l-D 17 scores increased overtime. while, in contrast. in NEF-HIGH and lMIPRAl\<1JNE 

groops, scores decreased over time~ .. These factors contribute (0 the observed difference in OC and 

. LOCFaI1~yses. and in the COl~iJtiiridTI\1=O analyses. This approach isdiscussed for repeated 

categorical data by Park and Da~. 1993. 

cc: HFD-7131Dr. Dubev 
HFD-71?:Jr. Wilson 

8 

;?~Jo6i 
Masahiro Takeuchi Sc.D. 
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'.tABLE A 
Protocol. a3Aa~-a03# Stratum! 2191 

Demographic Chaucted8ticliI'for Totall Patient Sample .. 

,; i .' .. ""r~;' k' " 

:' :." ',' .Ag@ (ye<tre f< Se~;r I'i <'I J , RacE! in (\ l I 
TreAt.ment. ' . ""1'" i '.' 

GrouPIii I'l. ' Mean Range,', Mde , Female White Non-White 
'. , ., 

Neiazodane-Law 46 39.9 I 18 (391 28 (61) 46 11(0) 0 

Ne f uaclono-lii.oil 44 ; 43,) T 12 (:271 32 (7l1 44 11(0) 0 
; . 

ImiPt'llI'IIine 45 43.9 1 2.1 (51); 22 (49) 4S (lOO) 0 

Placebo 45 '. 
: 

15 (3Jj JOi67j 42.2 
~--~ 

4S (100 i 0 I 

., 
T',MU:.EB 

Protocol! 03AOi,"003,stnt.um: 2191 
.'. Patient Completion Rates 

'Intent.-to Completoer's In (" II 
TreAtment Nu.mber. -Treat , 

Groutlu '. Randoml~ed SllI'IIple Wk 1 Wle :2 Wk 3 Wle 4 Wit 5 Wit 6 

Nefazoaol1l11-Low 46 
, 

46 46 11001 44 { 961' 45 J. 9S) .43{ 9Jl 36 (83) )4 ! 741 

Nefazodone-High 44 44 44 ! lOa I 44 (100) 42 ' 95) 37 \ 84} J4 ( 77) 33 I 75) 

Imiprlll'lline 45 4S 45 (1001 45 1100). 42 { 9Jl lS{ 78} 29 I' 64) 27 I 60) 

" Placebo .···45.· ···4S 45 41001 42{ 93}' 42 ( 93) J1 (' (9) 29 ( 64) 24 ( 53) 

I 
TABLE C I Protocol: DlADA-DD3. Stratum! 2191 I ., Oosing:lnformatiol"l 

Treatment 
Mean Modal Dose (m~ldaYl for .Completfu'llI in Act i ve Drug Gcou'ps 

Groups Wk, 1 ;, Wk :2 Wit J Wk 4 Wk 5 Wk 6 
, 

Nefa~odone-tow 102.2 204.0 242.2 245.3 246.1 245.6 

Nehzodc:me-Hiqh :106. a ·nO.2 
, 

473.8 475.1 4iJ.S 462.1 " , 

Imipramine ·.·····102'.2 '. i •... 200.0 . 225}6 ,I 
226.4 . ~~~~~ _ _ ----.1J._~_.-.1 ___ 



.. . =-: t if iii '" nil 1& iii:; iDb k2 5 a:;li Ult-:- = " 
- :rj'.BLE D • 

Protocol: OJAO~-003, Stratum: 2191' 
Mean (Least Squares) Ch.Hlqe from !)allleline in H.N'i-D~17 Total Score 

LASt OBSERVATION CARIUtO fORWARD ANALYSIS - AND'JA 

T (t?a tmen t ~:t.:'f .. p~ -
! 1 

I 

Wk 6 Treatment Baseline Wk 1 ; Wk :2 WI< .3 Wi{ .. Wk, S 

Groups 
n X n X :n X n X Ii X n X n X 

Nehzodone-Low .46 25.2 46 -2.1 ~6 -4.8 46 -7. 0 46 -8.1 46 - 7.8 46 - 8.2 

I 44 ! i 
, 

Nefazodone-High 44 '25.6 44 -2.4 -6.4 44 -i.f., 44 -y,;;. 44 -10.1 H -11.0 
i 

Imipramine 45 .25.S 45 -1.2 4S -7.0 45 -8.6 45 -9.6 4:' -10.8 45 -10.8 

Placebo 4S 25.9 45 -L4 h -3.,0 45 -5.9 4<) -6.4 I 45 "7 £, - 1 4S - 6.S 
i 

t2-sidad p-vallHu fo!r· pairwise Ctnnpar iaol'lll ._",-...,.".., 

!. Q. 15 i ! I 
Nefa%oQone-Low va Placebo 0.28 O.4l ...... <; C.2'1 0,32 0.45 oj. "i,..., 

Nefazodone-Hiqh va Placebo 0.59 0.23 I 0.01 1 0.29 I C.09 0.03 0.03 
! 

Imipramine V8 plAcebo I; 0.86 0.19 : 0.00 0.01 O.OS D.Cn 0 •. 04 
, 

OBSERVED CAn$i~'lJM.nxS - ANOVA 

i Trilatmel'lt Week 

'rrildStlYWlnt ,Ih, •• line Wk 1. WI< :2 Wit J Wit 4 Wit 5 Wk 6 
Gro(ape i '. , n X fI X n X !'\ X !'I X n .It n X 

~S.2 
i 

Nefazodol'le-Low .46 46 ":.1.1 4~ -S.C 45 ~7.2 43 - 8.9 38 - 9.8 34 -10.7 
I 

Nefazodone-Hi.gh 44 25.6 U -2.4 4~ -6.4 41 -8.0 )1 ! ~lO.2 34 -11. 9 :33 -13.2 

Imipramine 4S 25.6 4S -1.2 4!s -1.0 41 -9.3 34 -1.L8 29 -15.0 27 -15.1 
'i 

Pl&e-ebo U 2$.9 4S .. L4 4a "'l~4 42 -6.4 .n - 9.3 29 -,9.6 24 -11.9 I 
2-eidea p-vduelll to~ .Pllirwhllll eQ~p .. u'horHIil 

Nefll~octol"llil-Low Viii Plaeebo CL2S 0.41 .;.0.20 0.62 0.1:10 0.93 0.55 

Nefazodone-High VG Placebo .' 0,59 0.2J O.,Q2 0.31 0.60· 0.23, 0.50 

Imipramine v. Placebo , 0.86 0.19 :0;00 0.06 
.' 

(,),16 0.(/1 0.07 

125 
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TA~U H 
~i' 

II 
Protocol: OJAOA-bOl t $tr&tl.lm: 2191 

Mean (Lealllt Squue6LS'J'IIlllge from Buelinei Local Scale; Docto!: '10 Opinion seV,U'l'tji 

LAST OBSERVATION CARRIED fORWARD ANALYSIS - ANOVA 

Treatment Week 

",,,5 
I 

I n X I 1'1 )( 

I 46 ·1.4 46 -1.5 

Wk 4 

~ 46 -1.3 

Treatment I Baseline WI( 1 Wk 2 I Wk :3 
Groups I n X 1'1 X n 1 X 1 :fI I )( 

NefAzodol'ls-Low . 46 5.4 46 -0.4 46 I -0. '1 i 46 I -1.0 

Ne fa. zodone-High 44 5.5 44 -0.5 44 -1.0 44 -1.6 44 I -1.7 44 -1, ') • 

Imipramine 4S 5.6 45 -O.l 145 -1.1 I 45 1-1.6 .is -1.5 45 1 -1.9 4~ -1.9 

Placebo ._1- 45 5.5 45: -0.2 ,45 "0,51'45 I "LO 4LI -1.0 45 I -1.0 4S -1.1 . 
a' ___ ' ____ ..... _~ ........ 

. 2-l!IIided p-valwaIIII to;: pairwhe complu'hol"ls 

0.23 O.2Q 0.30 Nefa%odone-Low va Placebo C)' 45 0.37 f 0.40 0.80 I 

Nefa.zodone-H.l.gh V8 Pltu::ebo 0.66 0.20 0.02: 0.16 0.07 0.05 0.03 

Iml.praminlltvePlaoebo 0.30 0.66. Ii O. (Hi C)' 02 0.08 0.01 0.02 
! 

II OBSERVED CASES 1 MUi,!.'lfSU - ANOVA 

Treatment Week; 

Wk J Wk, 4 Wit '!?/ Wk 6 

n I X X n X 01 X 

44 I-LO 143 1-1.S 38 "-1.8 
r 

J4 I -1.9 

42 -1.4~~~+-~~~~~~~~-+_~~~~~-1! 
\1 

';2 1-1.6 35 29 -2.7 27 -2.9 II 
I 1/1 42 I " 3: -1.5 'J 1 - 24 -2.0 I 

,~~~~~~~~~~~~~~-r~~~~'~~----------r---------~-----~---4: 

O.45~.m \;.RS 
, 

O.jJ 0.52 

·0.04 0.33 0.01 0,03 
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TABLE I 

Protocol: 03AOA~003, Stratum: 2191 
'Hean SCQre in CGX Scale: Doctor's opi.nion of Improvement 

'LAST OBSERVATION CARRUiD,'ORWARD AN~YSIS - ANOVA 

Treatment 
Groups 

placebo 

Nefazodone-Low v.placebo ' 

Nefazodone-High V8 Placebo 

Imipramine V8 Placebo 

Treatment 
Croup. 

NefazOclone-Low· 

Nehtodone-Hi,gh 

Imipramine 

Placebo 

Netazodone-Low V8 Placebo 

Neiazodone-Hiqh V8 Placebo! 

Imipramine va Placebo 

Tteatment Week 

Wk 3 Wk 4 

n Mean n I Mean 

46 t.9 

44 2',8 .. 

!!D'6 
45 ' l.2 

:2.6 45 

45, I 3.2 

2-eldecS D-va!uee fclr-Darrwise cbmpatiaori8 

0.02 0.041 0.26 0.07 

0.01 <O.Oli 0.13 0.05 
! 

0.47 <O.Oll 0.02' 0.03 
i 

OBSERVED CASES: ANALYSiIS- MOVA 

Treatment Week 

Wk 1 WI< :.1 WI< .3 Wk. 4 

'0 Mean n Mean n Mean n Mean 

AS 3.6 43 3.2 44 2.9 43 2.5 
, 

~4 l.5 44 3~0 42 2.8 37 2,4 

45 3.8 45 J~O 42 2.5 35 2.3 
; , 
45 J.9 42 3L6 42 3.1 31 2.7 

i 

~~.id.d p-value. fo~ pairwise comparisons , , 
CL02 0.06· , ,0.48 0.50 

0.01 <0.01' 0.26 0.30 

0.47 <0.01: , 0.02 0.12 

.29 

.I 

I 
I 

;' d .... ~· • 

Wk 5 wI< 6 

n I Mean n Mean 

46 I 2.8 46 2.7 

44 J 2.5 44 2 • .3 

45 I 2.5 45 2.S 

45 1 3.2 45 3.0 

0.20 0.28 

0.01 0.02 

0.01 0.06 

T 
Wk 5 Wk (, 

n Mean n Mean 

38 2.5 34 2.3 

34 2.1 33 I 1.9 

29 1.8 27 I 1.7 

29 2.6 1241 2.1 

0.71 I 0.44 ' 

0.07 I 0.47 

<0.01 I 0.16 



Stud., 03AOA-OOJ <Conducted 11/86 to 6190) 

In Study 03AOA-003, patients were randomized to 4 treatment arms: low dose nefazodone; 
high dose nefazodone; imipramine and placebo. The first three groups could be titJ'atl!!'d to peak doses 
(mg/davl of 250, 500 and 250. respectively. The duration of til!l3tment was 6 weeks. 

Study 03AOA-003 was originaHy planned as a multicenter study with 5 c~ntel's (aU in Canada). 
Enroilment was initiated 11186 at Center 2191 IFontaine}; about 6 months later the other 4 center 
began emollment. One investigator withdrew from the study and the other 3 centers ended recruitmem 
of patients after 1 to.8 months due to slow enrollment, change in personnel or change in priorities. The 
protocol was amended 111 1188 to change the proposed sample size allocation from 240 patients at 
-4 centers to 240 patients at Center 2191. 

The number of patients randomized and the numter of complf:ters f:lr the 3 sma!! centers and 
Center :2 i 91 afe shown in the table below. Of the 204 patients randomized, 180188%1 were in Center 
2H'H while only 24 patients were enrolled in the other:3 centers. 

At! Patients 
Randomized 
Completers 

Center 2191 
Randomized 
.Completefs 

3 Small Centers 
Randomized 
Completers 

Table 4. Study 03AOA··003 
Sample Sizes 

FLOW NEF HIGH PlACeBO 

51 50 52 
36 fll%) 37 (74%1 29 (56%) 

46 44 45 
33 (12%) 33 (75%) 24453%) 

5 6 1 
3 (60%) 4. 167%) 501%) 

iMIPRAMINE 

51 
30159%) 

45 
16 (58%) 

6 
4 (61%) 

For the -all patients" dataset, the sponsor performed 3 2-way ANOVA including tl'letreatment­
b'Jt:-center interaction term in me model !the :3 small centers were combined to form 1 center). effects 
were assessed using the Type mnv sum of squares. For the by center analyses, a t-wav ANOVA was 
performed. The results are presented On the following page. 

It shQuld be noted that in the sponsor's stud V report, onlV the results for Center 2191 were 
presented without providing the rationale for the exclusion of the 24 patients in the smal! centers. 
However information regarding the combined sam pie and the sma!f centers was provided in 
apPendices. 
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From the table of HAM-D 17 Tota. results below, it can be seen that the low dose clearlv do,",s 
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 2191 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.) 

Table 5. Study 03AOA-003 
Sponsor's HAM-D 17 total Change from Baseline Results 

PLACEBO COMPARISON 
TREATMENT GROUP P-VAlUES 

lOW HIGH PtA IMP lOW HIGH IMP 

All Patients LEAST SQUARES MEANS 

Baseline 26.4 25.4 26.5 25.2 .96 .23 .18 

Week 6 ~-

lOCF -7.4 -11.6 -11.3 -H.l .17p' .90 .95p 
OC ·11.8 -13.5 -16.5 -16.0 .11p .2Sp .84p 

Center MEANS 
2191 

Baseline 25.2 25.6 25.9 25.8 .28 .59 .8S 

Week 6 
lOCF -8.2 -11.0 -6.8 -10.8 .45 .03 .04 
OC -10.7 -13.2 -11.9 -15.7 .55 .50 . .- .07 

3 Small MEANS 
Centers 

Baseline 27.6 25.2 27.0 24.6 .74 .28 - .18 

WeekS 
lOCF- -6.6 -12.2 -15.7 -11.4 .08p .47p .41p 
OC -13.0 -13.8 -21.2 -16.3 .13p .14p .32p 

In this section, I will discuss the "aII P8tients or analyses and how the results compare to the 
Center 2191 results. In the section that foHows, the sponsor~ analysis of Center 2 t 91 W111 be 
presented and discussed. 

From the table above it can be seen that the high nefazodone response is consistent IIcross the 
. 3 samples whlJe the placebo response is not. The inconsistency of the combined results with the 

Center 2191 results appears then to be due to the large posltive response seen lor the placebo patlents 
in the small centers. 

1 A ~p" indicates that the results favor placebo. 

It 



There WeTe on/y 7 patient, in the placebo groups of the 3 small centers. Four of th~ 7 patients 
had HAM';Q vlJlues r,flesst/Jan 5IJtthe completiOn of the study (see figtJrf! be!ow}i"only 70" ofthe 
placebopatienis· in. Ctmtei' 2'9 'hsd va!ua leu than . 5. at endpoint (the ~ snd medilNJ HAM~D 
lOCFfor thepla,:ebOgfOUP was" 8J.(Note that the 3 different Une. types in Figure 2 represent patients 

'. in the 3di'feTl!IJI'1SiniI!I, centerS.J.· " . . . 

Figure 2. Study 03AOA-003 
7 Pla~ebo Patients in 9""mIJ Centers 

I1Alv1.,.D 1} Total. 
40 ...,.....---------,.;.;;;..........;..-,;,...--.---------, 
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The inclusion of these placebo patients with unusually large responses in tJ Type III S5 analysis 
which gives equal weighito each center (the one performe.1 by the sponsor) produces nonsignificant 
treatment 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 analvze all the data excluding the interaction term but including the center term Igiving equal weight 
to each patient) or analyze only the data from Center 2191. This reviewer did the former and the 
sponsor did the lauer (which is discussed in full on the following pagesi. The "all patients" results for 
ANOVA at Week 6 and for a repeated measures analysis using data from Weeks 1 to 6 showed 
bOlder/ine significant differences between high dose nefazodone and placebo IHAM·D 1] Total tOC~ 
p '" .071,' for A NCOVA. using baseline as a covariate. the compa,;son was statistically significant (HAM. 
D 1] Total LOC~ p = .05). 

OM drawback of the "all patients" analysiS is that we must assume that the interaction term 
is truly nonsignificant. This does not seem to be a reasonable assumption for 3 reasons; 1J the test 
for intefliction is underpowered due to the Drossly different sample sizes of the 2 centtNs,2} one 
"center- is a combination of 3 small centers so true center effects cannot be measured, and 3J the 
IMIl" placebo response in the small centers raises questions about the results of this pseudo center. 
TfNrefore the sponsor's approach of looking primarily at Center 2197 seems to be acceptable. Also 
since.r.mdomiration ;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 simi'ar. Slightly more than half of the patients had experienced a previous depressive episode for 
which antidepressants were prescribed. 

The primary reason j'.::;:- dropout for all groups was lack of efficacy (see tables below). These 
dropouts occurred during Weeks 3 and 4. . 

WEEK 

Randomized 

1 

2 

3 

4 

5 

6 

Reason for Dropout 

lack of Efficacy 

Adverse Experience 

lost-to-fonowup 

Patient Refusal 

Other 

Table 6. Study 03AOA-003 
Center 2191 

Patients on Study 

NEFAZODONE 

lOW HIGH PLACEBO 

46 44 45 

45 (98%) 44 (100%) 43 (96%) 

45 (98%) 42 (95%) 42(93%' 

43 (94%1 36 C82%) 31 (69%) 

38 (83%1 35 (80%) 29 (64%' 

34 (74%) 33 (75%) 24 (53%' 

33 (12%) 33 (75%) 24 (53%' 

Table 7. Study.03AOA-003 
Center 2191 

Reasons for Dropouts 

NEFAZODONE 

lOW HIGH PlACEBO 

7 (15%) 604%) 15 e33%. 

1 (2%. o to%) 1 (2%) 

1 (2%) 0(0%) o le%) 

1 (2%) 2 (5%» 3 (7%. 

3 (1%) 3 (7%) 2 (4%' 

IMIPRAMINE 

45 

45 (100%) 

42 (93%) 

33 (13%» 

28 (62%» 

21 C60%» 

26 (58%) 

IMIPRAMINE 

11 (24%) 

3 (1%) 

0(0%) 

1 12%. 

4 (9%) 



. Results 

The. low dose (peak allowable dose of 250 mg/day) of nefazodone was not statistically 
significantly different from placebo for any variab'e at any timepoint. In fact. for me observed cases 
results. the magnitude of the placebo effect is sometimes laruer than the magnitude of the low dose 
effect. (S.· Figure 3 on' the following page.) 

The :high dQse (peak allowable dose of 500 mg/day) of nefazodone was significantly bener than 
placebo at Weeks 5 and 6 (p;: .03) according to the HAM·D 17 Total lOCf Csee Figure 3). The 
observed eases treatment effects were not· significant at any sing'e week; however. a repeated 
measures analYsis performed by this reviewer on data from Weeb t to 6 revealed a statistically 
signifICant difference between the high dose group and the placebo group with a ~value of .03. 

The nefazodone and placebo baselines for HAM·D Item 11 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 2(1)(. 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,esults. 

H6M-12 lZTg1i1 
BaSeline·. 
WeekS 

lOCf 
OC 

HAM-D l1am 1 
Baseline 

'Week 6 
lOCF 
OC 

eGI Slvl,ilX of mng~~ 
Baseline 
WeekS 

lOCF 
OC 

cm Globa' 
ImRmY.lmgnl 

Week 6 
lOCF 
OC 

Tablt! 8.- Study 03AOA-003 
Centet2191 

Sponsor's Results 

I 
• 

NEF NEF 
lOW HIGH PLA 
Mean Mean Mean 

25:2·· . 25.6 25.9 

-8.2 -11.0 ~6.8 

-10.7 -13.2 -11.9 

3.0 2.8 3.0 

-1.0 -1.1 -0.6 
-1.1 -1.4 -to 

5.4 5.5 5.5 

-1.5 -1.9 -1.1 
-1.9 -2.2 -2.0 

2.7 2.3 -3.0 
2.3 1.9 2.1 

IMP 
Mean 

25.8 

-10.8 
-15.7 

3.0 

-1.2 
-1.7 

5.6 

-1.9 
-2.9 

2.5 
1.7 

1 . 
ANCOVA results with baseline as the covariate. 

flACEBO 
COMPARISON 

P-VALUES 

HiGH IMP 

.59 .86 

.03 .04 

.SO .07 

.03 1.0 

.028 .01 

.23' .01 

.66 .30 

.03 .02 

.52 .03 

.02 .08 

.49 .12 



Figure 3. Study 03AOA - 003 
Center 2191 

HAMaD 17 Total by Week 
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It is clear in this study that fhe low dose of nefazodcme (peak. allowable dose of 250 mglda'l) 
was not effective. 

Thehi(Jh dose of nef8zodonebeaf pmcebo on all 4 efficacy variables when looking at the lOCF 
resu{fs. The DC results did not lIfJree with the lOCF results. (See figure on previous page.) The 
percentage of dropouts for high dose nefazodone (25%J compared to placebo (4J%} suggests that the 
fad () I <Jgfeement for the L OCF MId DC rewlts m8'1 be due to the dropouts in tIM! placebo group. That 
Is, the dropouts in the r . ~ebo group may bias the l. DCF fesults for the drug since rhose patients were 
not given the opportUntty to improve. However_ for imipramine, the lOCF and the OC comparisons 
agree suggesting that it ITUIY not be thedropou(s in the placebo group that ct::mtribute W the lack of 
agreement of the results for the nef8zodone (JfOUp. Nevertheless, the effect of the dfOPOUts on 
treatment effect should be ext'lmined further. 

The dropout patterns fOf tht! drug gfOUpS in Center 2191 wefe unusual compared to what was 
observed in the other studies in this submlssiof'J and compared to what is typically seen for imipramine. 
Usually. in the high dose ne/azodon, group lind the Imipramine Droup, 2 to :1 timt!s more patients drop 
due to adverse events than due to lad 01 efficacy. In this swdy, fOf all gfOUpS, only 5 patients dropped 
due to an lKiverse evem while the majority of dropouts discomirwed due to I«k of efficacy ITable 51. 
These results. also are surprising sinclt the protocol does not list Black of effic«y" as a criterion for 
removal from the study (with thll elu:eptionof this study and Study 104-00:1. all thll protocols in this 
submission specifically list "lack of effiCM:y" as a criterion !or removal}. However" the Doctor's 
Disposition form does list "p;Jtillnt feels worse or no change'" as a potentitil reason for withdrawal. 

This reviewer performed 8 series of Week 6 LDCF analyses on the HAM-O , 1 Total to study 
the contribution of dropouts to the treatment effect. To study the effect of ~ty early dropouts, a 
Week 5l.0CF analysis eNcluding pafitmts with only Week 'I data {1 high doseneluodone patient and 
3 placebo patients} was perforrmHl. This analysis produced a p-value of. 05 for the neflUodone!placebo 
comparison. Repeating the amllysis excluding patients with only Week 'I and Week 2 data again yielded 
a significant p,value (.02J. So the eNIy dropouts do not seem to contribute notN;;ubiy to the positive 
l OCF results observed. For a third analysis. "patients with onl,/ Week 1. :1 ex 3 data were excluded. 
The analysis Produced a p-value of. 2' lor the high dose nefazodone!placebo comparison and a p-I/alue 
of .09 for the imipramine/placebo comparison sUfJgesting that tht! dropouts 81 Week 3 do contribute 
to the positive lDCF results. The mean change from baseline for those dropouts won about -4 for the 
7 nefazodone dropours and about + O. I for the 14 placebo dropolJts .. Patients whtJ dropped after Week 
2 primarily discontinued due to I«k 01 effic«y so if seems reasonable to indude these plJfienrs in 
assessments of treatment effect (the i.OCF analysis!. However. one must be wiIJintJ to assume that 
the responses lor these patients would not havlI improved appreciably during the f~er of: the trial. 

In addition, longitudinal data analyses were performed by Dr. Masamro Takeuchi fHFD-713J to 
examine the LOCFIOC differences and rhe contribution of dropouts to the trf'8tmMt effects. His 
analyses. which are provided in a sepMate document, showed I!I !tignificant diffet'enc:e bf!fweel1 high 
dose nefazodone and placebo with p=.02. 
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/ 

DemographiCs}/ Of t.he 234 patient.s, 134 (57\) were women and 100 ~43 ) 
men. They r~nged in age from 18 to 6 and 168 (72\) met. DSM-III diagno ic 
criteria t,6r'Major Depression, Mel~cholic Subtype; 138 {59\} e.<peri need 
a prey iOl-lB depress .e episode. /11 ,/ 

Dosing formation: :2 oral c~6ulea given BID. Dosages: nef~~done 50 
mg/day (one 2S-mg capsule, o~ placebo capsule); nefazodone ~ZO~mq/day, 
(two 25-mg capsules); nefa~odone 200 mg/day, (two 50-mg/capsulesl; 
nefazodone 300 mg/day, (one!lOO-mg capsule, one 50-mg caps;;ve l • 

Co,colliitant MedicatioEl&: / The protocol permitted the Jfse of chloral 
hy'drate for sleep and ,thiS was the most freqUentl~4sed concomi.tant 
psychotropic medicat~' 0 ~ Six patients, four on plac 0 and ,two on SO 
rrq/dity nerazodone, t prohibited concomitant ('!:lye. _t!:opic medication 
II a lprazolam, hydroxy ne, diazepam, and tria:::o1aml./'but these patients 
{were not excluded 1m t.he iutalyse@. // j 

\",f;:fficacy Result.s: .(see appendix) Patients wer;:r ... ·nsider.ed evaluable for /! 
efficacy (Le.; 'ncluded in the Intent-to-Tre Sample) if they were! 
randomized to tr a.tment, received a dOEle of st .. 'I medication. and had aft 
efficacy evalua iOIl du~ing treatment: Two hupared twenty~three patients 
wer~ evaluable for e.ffl,cacy; 47 rece.Lved P*''' 'ebo, 43 re.ce.l.Ved nefazod .. l9'ne 
50 mq/day •.. 46 rec.El.i.ved nefazodonel00mq/d, 46 received nefi!lll':odone/~OO 
ffig/day, 41 r caLved nefazodone 300 mg/day . and 11 patients were lo@"c to 
follow-up. ,/ / 

/1 
The week results (LOCF and OC} for ~fte CGr and the HAM-£) MOO?" It.em 1 
were not significant at any doaefl eL In this study the ~reatment 
af fects een. for th .. e 200 mg/day dose e greater than t.he effe.c .. tp seen for 
the 30 mg/day. . I 

. . .. - ."' t 

<:Ooclusic:nuH This triad' failed to show stati~licallY that 
Nefa one is more effective than.1placebo for the treatment ~f depression. 

"'''"",,,"--~~-7-.-2-.1--~--JA(iA-OO~ Double-Blind Trial of Two Daily Dose Ranges of 
Nefa.zod~g Pl~ in the Treatment of Depressed Outpatients 

1.2.7.1 IOv6stigator\Location.: James Claghorn. M.D., Clinical Research 
Associates. Houston. Texas, USA (Study 240.1); A. John Rush. M.D., 
University of Texas, Health Science Center at Dallas, Dallas, 'texas, USA 
(Study 2410). 

1.2.7.2 study Plan: 

Objec:ti'Felu To determine the safety and effieacy of nefa:.todone titrated 
in two dOllle ranged. (recommended low-doee range 150-300 mg/day and 
recommended high-dOMe range JOO-6o.O mq/day) AS compared to placebo in the 
treatment of patientM with moder&~e to severe depression. 

Population to be Studied: 
older, with a diagno.ie of 
Depressed (D5M-11I). 

tiente of either wex, IS years of age or 
Depressive Episode or Bipolar Disorder, 

study Design: Multiconter, randomized. double-blind, parallel-group, 6-
week comparl.son of the eafety and efficacy of two dose ranges of 
nefazodone and placebo. Rating scales included: l1-Item Hamilton Rating 
Scale for Depression (HAM-D-17); Clinical Global Impressions (CGl) Scale; 



Invent.ory for Depresslve Symptomatology - Clinician (IDS-C); and Inventory 
for Depressi',e symptorr,at.ology -Self Report (IDS-SRi. A narrative of t.ne 
physician's overall assessment was collect:ed on the End-of-Stlldy 
Evaluation Form. 

Plall for Analysis: Pi two-way analysis of variance (}\NOVA) model with 
study c .. ~nt.er, treat.ment,:lnd study center oy treatment interaction effects 
was usee! to test for ta!H;,"~ i,ne cOlT.parability as well as diffen:!I1ce!ii between 
t.reatr,ents fer t.he change from Base1ine in HAA-D and CGI severity scores. 
Categor1cal data such as eGI Improvement scotes were analyzed within the 
frame'~'orj{ elf the c;enera:'ized Cochran-Mantel-~Iaenszel (CMH) procedure, 
using 8tujy center a", the 5tratlficatclon variable. Both the L..ro-way ANOVA 
and CMH models tested the differencea between treatmente averaged across 
the study cer;U~r5. :-he anned sample size of 240 patients had a power of 
'':; Sal. to detect an average difference of four points in the h1;.:I-4-D-17 Total 
score bet'';'!f.'n na f aZQdOIiB and placebo. 

7.2.7.3 Study Conduct/Outcome (see related appennix table) 

Patient D~sposition: 240 patients at two study centers were randomized to 
treatment, 230 patients were evaluable for efficacy. 

Demographic5: Of the 240 p~tients, 144 (60\) were women and 96 (40~) men. 
Patient age ranged from years. 221 met the DSI4-X:U criteria for 
Major Depression and 13 mel: the criteria for Bipolar Difllorder. Depressed;' 
melancholi.a ... as diagno!JoI?d in 26 Ill ... } patients; 158 (66\) patients had 
recurrent episodes of deplt"aSBian; and IS1 (63\) patientl:1l had their current 
episode of depression for at least 6 month •. 

Dosing Infonaation: Oral capsules adlninistered BID. Recommended dosage 
ranges: low-dose nefiu.odone, 150 to 300 mg/day (SO-mg capsule). begirmir.g 
at 100 mg!day; hi.gh-dose nefuodone, JOO to 600 mg/day (lOO-mg (!<aplliule). 
beginning at 200 mg/day; placebo 2-6 capsules/day. The mean MOdal dose at. 
Week 6 was ::n6.0 mq/day fo·r the low-dose nefaa:odone group. 513.5 mg!day 
for the high-dose nefazodone group, and S.'S capsules/day for the placebo 
group. 

ConcollOitant Medications: The protocol permitted the use of chloral 
hydrate for Sief?p and this was the most, frequently Ui!>ed concomitant 
psychotropic medica!: ion. . Fifteen pat ients took prohibited concomitant 
psychotropic medications (alprazolam, amitriptyline, diazepam, hydroxyzine 
HC1, Librax, lorazep~. L-tryptophan, nortriptyline Hel. oxazepam, 
promethazine, synalgos, and unspecified t::anquilizer), th~$e 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 ha.d 
an efficacy evaluation during treatment. Of the 2JO pat.ients meeting 
these criteria, 17 reeeived placebo. 77 received low-dose mefazodone, and 
76 received high-doslit nlltfazodone. ." 
In 004A t.he low dose And high dose effect. ill'e not. dlfferent from placebo 
effects. 

1.2.1.4 Conclul!liolls In 04A neither the low or high. do Be group is 
superior to placebo in any efficacy variable. The lack of a active control 
group make interpretation difficult and OC results favor placebo. 
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Append i.lIt {JlAOA":004A 
I I TA~L~ A 

Ptotocolg[ QlMA-,0O4A 
Demoeu'$Dhic CharActeristi;c:. fot TotAl Patient Sat!1:>le " 

Age (yean) , Sex fN (\} I Race (N '\) 1 
Treatmlllnt 

Group. N Mean Range Male Female White : Non~White j 

I 
tie f II. zodone-Low 37 (46) 65 (81) 80 40.1 43 (54l .. 1S p9 L 

I , 
Nefa~odone-H1.qh 80 39. I) I )0 D8} 50 (63) 71 (89) 9 (11) 

i 
29{ JEll S 1 (64) 69 (86 i 11 (14J Ph.c:ebo 80 36.8 

I 

/ TArLE B 
Protocol: 03M)A-004A I 

Pat1.entCo~p1etionRateiil I 

, 
Intent-to I , comple~~ra tN I'll 

Treatment Humber -Treat I 

GrouPIll Randomhed Sample Wk 1 I Wit 2 Wk :3 Wk 4 Wk 5 Wit 6 

Nefazodone-Low BO 77 n (94)1 66 I S6) 60 (IS) 55,(71) 50 i 65) 48 (62\ 

Nefazodone-Hiqi'l so 76 70 t9.n: 64 (84) 57 PS) S6 'HI 48 (63) 52 (68) 

Placebo ' 80 11 i 
_~ ______________ .L n (94) 68 1881 66 (86) 58 PS} ':>4 'pal 49 (64) 

-

TABLE C 
Protocol; 0310010-00411;, 

i)o$i,ng lrtformation 

.- MIlUUl Modal 008.110 {l'ItgJ(b,y) for compl!\l!tG'~:® i:~ Active Dru9 Gn;;;;pu 
Treatment : 

Groups WI< 1 WI< 2 , WI< J Wk 4 Wk :- Wk 6 

Nef.uodone-Low 166.0 256.1 214, :;: ;2~ J 27: (; .76J 

Netuodone-High 334.3 478.1 -- 519.3 J Sl 
- ---" ---------"._- -~----.-
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TABLE D 
Protocol: ' 03AOA~OO4A 

Mean (Least SQUiu:esi ClUingI'! frolin Baseline in HAM·D ·17 T'?tal Score 

LAST OBSERVATION CARRIED FORWARD ANALYSIS - M~OVA 

: Treatment Week 

Treatment Baseline Wit 1 
! 

Wk 2 Wi( :3 Wk 4 Wk 5 Wit 6 

Groupe 
N X N X ~ X N X N X N X N X 

Ne!fa~od.one-Low "17 23.2 "17 -3.6 n -5.5 77 -6.7 "/I -1.8 7'1 -7.8 77 -8.3 

Nefazodone-High 23 .• 6 76 
I 

76 , -7.6 16 i -8.7 76 -9.0 16 -9.5 76 -3.7 76 -6.1 

Placebo 11 23.5 17 -3.1 17 *4.2 17 -6.1 17 -7.8 77 :-8.5 71 ':'8.9 
i 

2-8J.oao p-valuea for pllirwiae comparieona 

Nefazodone-Low va Placebo . 0.46 0.48 : 0.11 . 0.55 0.98 0.54 0.62 

Nsfazodone-High v& Placebo .0.88 0.39 I 0.02 0.11 O. ::n 0.66 0.66 
i 
! 

OBSERVED CASES[ANALtSIS - ANOVA . 

Treatment Week 

i Treatment Baseline Wk 1 Wk2 ; wI< :3 WI< 4 wI!;: 5 Wk 6 
I Grol.l.p® N ! " 

N X N X N X X N .. X N X N X i 
I ~-- ! 

Nefaz.odone;"Low 11 23.2 12 -3.5 . 614 ··S.8 60 -7.3 53 - 9.1 SO - 8.8 48 -11.:3 I 

Neh:odol'le-Hiqh 76 23.6 70 -3.1 6'3 .. 6.8 55 -S.7 56 I -H1.2 48 ""10.4 SO -12.1 

Placebo 71 23.5 12 -.3.2 6:8 a4.S 65 -6.6 56 I - 9.3 54 ~10.8 49 -13 .0 
, 

2-fiided p-vah.!e,. fclr pa.irwiu C¢mplu'iaol1l1 I 

Nlothzodone-Lo'Wvlll Placebe '··0.46 0,.12 ···.1 O.:U 0.51 0,8a 0.14 0.19 

Nefuodone-IHgh VB Phclllllbe 
' . I 

·····.0.88 .... ,' 0.41 .' (hOl 0.05 0.45 0.1S 0.45 

, 
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Treatment 
Groups 

Nsf a&odc:me-Low 

Ndu:odone .. JU,gh 

PlAcebo 

TABLE D 
Protocol: OJAOA-Q04A 

Maan· (Least Squares) Change hom Sassli.nein HAM-D-17 Total Score 

LAST OBSERVATION CARR~ED fORWARD ANALYSIS - ANa'.'A 

Treatment Week 

1:1t'aseHne Wit 1 Wk 2 I Wk .3 I Wit 4 

N X N X !N X 1 N I x I N I X 

\11 
.... 

11 23.2 77 ~3.6 -5.S 11 -6.7 11 -1.8 

1'6 ~3.6 '76 .. :507 116 -6.1 '76 -1.6 16 -8.1 

77 23.5 11 -:3. 1 !17 -4.2 77 -0. 1. 7i -7,8 

2"llBidedp-valu9Bfor pairwisE! c9.m.JIuisol1s 

Wk 5 Wk 6 

N ! x NiX 

17 -7.6 17 -S.3 

16 i: -9,0 76 -9.5 

77 -8.S 77 1 =8.9 

Nefuodone"Low VIII Placebo 0.46 0.48 O.H 0.55 0.98 ~_ O.S4 0.62 I' 
N ... fuodone-H1.9.h VI5 Placebo 0.88 0.39 (L02 O.U 0.;31, 0.66 0.66 

, 
OBSERVED CASES ANALYSIS - ANOVA 

Treatment Week 

Tr4luI.tment BUGlinG Wk 1 i Wk 2 Wk :3 Wk 4 Wk 5 Wk 6 

Groupe ~ N':It N X ~. X .N I It NI X Nix N 

Nefucll:1on.-Lo.... n 23.2 12 -3,5 64 -5. S 60 I -7 - 9.1 50 ,- 8.a 48 -11.3 

Naf~zodOl·U.-High 76 23.6 10 -3, 1 ~l -6,$ 5S I -8 ....:.l 48 -10.4 SO -12.1 

Pllu:::ebo ! 17 I 23.5 I 12 I ~:L2 I 68 I -4.5 I 65 ! -6,6 56 1-9.3 S4 ;-10,8 49 -J,3~ 

::I-sided .Q:.!~ll.l~l9f~r p&.irwlu comparuwf'lill 

Nef&zodone-Low va P:!..IM!@DO I o. U· 0.12 , 0.13 (},Sl 1 0.S8 0.14 0,19 

Nafazoaone-Hign V$ Plae'~ o.es 0.47 0.01 o,os 0.45 0.7S 0.45 
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I 
TI\!ElLE r 

ProtoGolt 031\01-.-0041'. 
Mean from.l'uel!I:\EJ .ion HM~OOeDrelUled Mood ScOre 

.LAST OBSERVATION CARRIED FORWARO ANALYSIS - ANOIIA 

-0.8 

-1.0 

II P 1:. cebo I 17 I·. '2." I - I . ~"~ -O~6 77 

2-aide,d p-valuea ~o/ pUrwiuo. com.Ellneon~ il 

Nefazodone~Low VB Placebo 0.44 0.53 0.33 0.9b 0.92 O. )3 0.10 

Nefazoaone-High VB Placebo 0.45 0.80 0.07 0.16 0.42 0.;82 0.79 

n OBSERVED CASE~ AnALYS!S - ANOVA ~ 

Treatment 
Groups 

Nefazodone-Low 

Neh:&odone~HiQh 

Placebo 

aluu~Hne 

N I. 

76 2.8 

76 I 2.S 

n I 2.1 

N 

71 

70 

12 

wk 1 Wi<; ;;; 

I )( N 1 )( 

-0.3 64 1-0.5 

-0.4 63 I -0.1 

-0. 

Treatment Week • 
f f 

Wit :3 Wi< <I WIi: 5 wk £> 

'N ji, N N X N X 
= , I i 

60 -0.6 I ':1,3 -1.0 SO -G.S< 48 -1 ~ 1 

.'11, ! -1.1 

54 ! -L 1 

55 
-0. 'I 56 1-1. 0 I W I 
;~~; ::::: _~L~) .0 -

'50 -1.3 

112-$1090 p-v«alueli for pJiirwhe COll'l2iU UlonG 
T '. I r I 

Neiazodona-Low vu 0,36 O • .H 0,14 0,01 

Neia 0.85 0.06 0,19 0"J2 0.99 0.15 
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1ABLE H' 
Protocol; 03AOA-004A 

---_._--

Kean(Leaat Square,a) Change from Bu-'line in eel" Doctor'. opinion of severiity 

LAST OBSERVATION CARR~ED FORWARD ANALYSIS' - ANOVA 
! ! Treatment Week 

, , , i 

Treatment ' 'Baa_Une Wle 1 r Wk2 Wk 3 Wk 4 Wfk 5 
Groups 

N X N j N " X N X N X X X N 
; 

Nefazodone-Low :77 4.S 77 -0.3 in -0.5 77 -0.8 77 -0.9 77, -1.1 

Nefazodona-High 76 4.4 76 -0.2 ! 76 -0.5 76 -0.9 76 -1.2 76: -1.3 

Placebo 77 ;' 4.4 77 -0.2 In -0.4 17 -0.7 77 -LO 77 ' -1. 1· 

2-lided p-value. for pairwise 'complSr iaons' 

Netazodone-Low V8 Placebo 0~20 0.41 ii 0.42 0.89 0.79 0.95 
i 

Nefazodone-HLah V8 ,lacabo 0.:88 0,,51 0.49 0.42 0.25 0.23 
, 

OBSERVED CASeS ANALYSIS": ANOVA 
, 

: , 
I ! '. 

Treatmeflt Week 
, , 

Treatment . BnEtline Wle 1 , Wk 2 Wk 3 Wk 4 Wik 5 
Groups , N X N X N X N X N X N X 

Nefazodone-Low '77 4.S 71 -0.3 
i 
,66 -0.6 60 -0.9 S4 -1.1 so : -1.2 

Nefazodone-Hiqh '76 4.4 70 -0.3 ! 64 -0.5 56 -1.0 56 -1.3 47 , -1.3 

Placebo ·77 4.4 72 -0.2 !u .. O.S 66 -0.9 58 -1.2 S4 -1.4 
'. . 

, 
.;, 

i 2-a1ded p""'valu •• torDdrwhacompari.cmai 

Nefazodone-Low V8 Placebo r ,'; , 
( 

0.'20 0.64 ..... I.: O.:U· 0.96 0.61 0.41 I," 

Netazodone-H1gh v. Placebo 
.. -, ' .. 

'. oJee 0.56 I 0.84 0.55 O,SS _ .. 9~·.H __ ._ - -~--

122 
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Wk 6 

N X 

77 -1.2 

76 -1.4 

77 -1.3 

0.60 

0.45 

WI( 6 

N X 

48 -1.6 

52 -1. 7 

49 -1.9 

0.11 

0.25 --_.-
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TABLE I 
I. Protocol: OJAOA-004A 

Mean (Least Squares) Score in COI S ales Docto~' s Opinion of Improvement i 

WTIoBSBRVATION CURIE . FORWARD ANXLY5ZS - ANOVA , 
I 

.' , 
Treatment Week , t 

I .1 
Wk J', Treatment ! wk 1 wk 2 I Wk4 Wk S , Wk 6 

Group. , IN 
I 

Mtan J He.n N: Kfni H··.·· N Mean. N Me~n N Mean 
'.' . ". 

,i::j;75 .:' \':f~s' 
,..'. ~/ .. r:"r1';. j.el", ···7' ' 

.''; 

'., .' Nehzodone-Low ".:. .,:;·i:; ...... 77 3:" '. 2'~ 9 77 2~8 7'1 2.7 

Netazod~~e .. High . 
... ",: " : "' ~, '.' . ./ 

" "75· .... 3~5 ., 76 '76 ' . 2.6 2:5 2.5 " ,. . , 1 16 3~ 2.9 76 76 
'I j 

. I 

2.:7 Placebo ;,' .77 : ·3.6, 77 3.' 77 3.0 77 2.8 77 77 2.7 
i ~ 

2"'8ided I<-value. roJ t:> .. irwl.e c~par1.onlll '. 

Nefazodone-Low v_Placebo', I, ,: 0.35. 
, 

' 0.41 0.97 0.49 0.91. 0.68 .. 
Nefazodone-High V8 Placebo 

, 
0.66 '0.13 i 0.33 0.29 0.20 0.40 

'- OBSERV!OCASES 'ANALYSIS - ANOVA 
! ! ~, 

! 1 Tre .. tment Week' : .~ . , .' 

,.' wLl 
;, .' 

Wl( S ~ Treatment Wk 2 I, Wk 3;; Wk4 Wk 6 
Grouplll , H 'Mean N Hea~ N Me.an N Hean N Mean N Hean 

i 3.~ , 
"I' 

Nefazodone-Low :70 , 3.4 66 60 2;.9 54 2.7 .50 2.5 .48 2.2 
, , 

. Nefuoclone"High . 70 3.S 6·4 3.0· . 56 ". 2~6' 56 2.3 47 :2 .J3 54 2 •. 1 I 

" . ;72 3.S 
l' ..•. :. 

. Placebo 68 3.3 66 2~9 58 2.4 54 2.3 49 1.9 

2';'8ided t-valuea forpairwillle cotnparieons 

Nefa~odone-Low v. Placebo O~U 0.61 .1 0.79 0.16 0.33 i 0.21 
'.' . . . . : 

, 

: J Hefuodone-HiqhVl Placebo 0.'14 '0.14 0 .• 18 . 0.45 I 0.93 I 0.31 
, ,. ' . , 

[ ' , 
I' 
! 

. , 
, 

,l 

Ih 
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Study 03A0A-004A (Conducted 4/87 to 5190) 
Study 03AOA.004S, (Conducted 8/87 to 5/89) 

Studies 03AOA-004A and 0048 were both conducted under the same protocol. Both studies 
were~g:-eLes~ as $inoJa center &tHies. UEder an amendment to the protocol a secOnd C8l'!ler 
was (1de~aac;bstvdy. 
c_ Each study is a 6-week trial of 3 treatment arms; low dose nefazodone (peak allowable dose 
of 300mg/dayt highdose nefazodone (peak iJllovvable 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 • 

15. 



f' Study OJAOA-004A 

The center results for this study were essentially the same. therefore on'y the combined results 
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 enrolled in each of the 2 centers CClaghorn and Rush) 
for a total of 240 patients, 80 patients in each treatment group. About 60% of th~patients completed 
the study. 

The pattern of dropouts in thiS study followed what isgener-al.y seen in anti-depressant trials; 
the low dose and placebo patients dropped predominately due to Jack of efficacy during Weeks 3, 4 
and 5 while the major reason for dropout in the high dose patiEmts was adverse events dUring Weeks 
1 and 2. 

WEeK 

Randomized 

1 

2 

:3 

4 

5 

6 

Reason for Dropout 

lack of EfflCacy 

Adverse Experience 

loSNo-Followup 

Other 

Table 9. Study OJAOA..()04A 
Patients on Study'" " 

NEFAZODONE, , :..c:.,' 

lOW " HrGH 
80 

72 (90%) 
, ,', , 

66 C83%' 

61 (76%) 

55 (69%) 

48 (60%) 

47 (59%) 

. . : . . 

Table 10. Study 03AOA-004A " 
ReaSons for Dropouts:,'J ' 

" 
NEFAIOoCfNE"?;\ 

,"" " 

PlACEBO 

63 (79%) 

56 (70%) 

.,.' 49 (61%) 

: 

" 

lOW :': AJGH, ',' , PlAc-=ao 
14 (18%) 3/(4%J 14 n8%) 

10 (13%» " , '14"18,,), 5(6%) 

4 (5%) 
, 

"5 (Gifl 4 (5%) 

5 (6%) ,7(9%) , I 9111%) 

16 
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The graph of the least squares means for HAM-D 11 Total by week shows that the groups did 
not differ at any timepoint for both LOCF and OC. 

Figure 4 ... Study 03AOA - 004A 
HAMsD 17 Total by Week 
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Reviflwer Comments on StuditJs 03AOA·004A and 03AOA-0048 

Both studies were conducted under the same protocol however the treatment comparisons for 
the 2 studies differ appreciably. For Study 03AOA-004A, all high dose nefazodonelplacebo 
comparisons lit Week 6 (LOCF lind OC) were nonsignificant lind, in fact; the placebo responses for the 
observed cases dllta were larger than the high dose nelazodone responses; whereas, lor Study 03AOA· 
0048, the HAM-D Total and the CGI results clearly favor high dose ne(azodone over placebo. 

The 2 studies differed in2ways; the percentage 01 completers was greater in Study 03AOA· 
0048 than in 03AOA-004A (7S" versus 61 'J£) and dosing for the high dose groups was different (see 
Figure 11 on page 46). The large number of dropouts may have contribtJted to a lack 01 effect In 
004A, however ,the agreement between the OCresults and the LOCF results suggests that the 
dropouts are not the major reason for the lack of a slgnificant treatment effect. Furthermore, from 
Flgure4 on page 19. It clln be seen that at. Week 4 (when about 70" of the patients remained on 
study) the LOCF and OC mellns (or the HAM·D 17 total are not 'different~· The doslng in 004A was 
higher than in 0048 w;th mean modal doses of 513.5 mgldaYlmd 397 mglday at Week 6, 
respectively. One might suppose that the hlgher dose could result in more dropouts due to ADE and 
contrlbule to a"onsignificimt effect. that ls, the LOCF results could bfibiasedagainst the drug due to 
early iJropouts In drug group. However the ADE's in 004A compared to OO4B !or the high dose do not 
suggest that the hlgher dose used in 004A resulted i'n more dropouts due to toxicity (compare Tables 
Wand 13/. 

The studles were similar in thattl data for both studi'es satisfied the assumptions for ANOVA 
so the analyses performed appeared to be. the appropriate ones forboth·studies and 2) the patient 
populations in . both studies were···comparable; there were no notable differences in the baseline 
parameters. 

.. . ... _. -This reviewer eQuid nQt. diS6effl-Bny dearIeasons why-the results 101' these-2·studies· di'ffered. - _. 
The inclusjOlJ "fan active control arm may have provided some exDlanatign (Qr the lack of efficacy 
observer/inch« D04A study. . .. ... .~ .... 

ThedisirePanc'l betweenlhe HAM-D '7 Total.!.esult5..and. .thil .. !fAM-D Depressed Mood Item 
results inSiUiiy03AOA-0048 diJseNesfurther examination. Below are SUmmarized the data for the 
items of tbe HAM4J 17 that shQwed I8rge placebQ differences including/tem 1 (or comparison. About 
25% Q(thetreatment difference observed on the HAM-D Total was due tQ Items 3 and 7. (In studies 
in this subirlission which showed significant differences on Item 1, the magnitude 01 the treatment 
difference was O~5 or greater.) 

NEFAZODONE MEAN 
HIGH PLACEBO TREATMENT 

M""" Ch.flg" M."" Ch"ng. DIFFERENcE 
HAM·D"EM 

I. o.pr.slld Mood -',3 -t. t 0.2 

i Guilty FHIintP -,. , -0.8 Q.3 

3.$W:id" -Q.9 -Q.5 0.4· 

1. WWk tIIHIlnt ... , ·'.5 -'.0 0.5 • 

to. hydIIt: AnJrhtty -t.t -Q.9 0.2 

, ,. Sometit: Ann"ty -I. , -Q.9 0.2 

13. AnMgill ·0.9 -Q.l 0.2 

.. - p<.Ofi 

In summary, the results (rQm Study OJAOA·OO4A do not provide statistical evidence of the 
efficacy 01 nefazodone over placebQ. Study 03AOA-0048 provides statisticsl evidence thst the high 
dose Qf nefazotlone is effective cQmpared to placebQ for 3 of the 4 efficflCY varilJbles. 
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" ,/' treatment, received a dose o~tuC!y/medication, and had an efficacy 
evaluation during treatment. Of (('260 patients evaluable for efficacy, 
91 received placebo, 83, receiv~/l:,ipramine, and 86 received nefazodone. 
Sixteen pat ients were lost t"9-"~follo~ up. 

"" , 
There are no d iff e rence,,""'"'(0 the week 8\:~OCF nefazodone and placebo results 
for center one. In./~enter 2 the ne\{azodone group was significantly 
different. 1i/·G01,}'· fl-or.-. placebo 00 tt.)e 4 efficacy measures~ These 
differences ,u"t:'/flrst. apparent at week 3.\ The LOCI" and OC results are also 
coosistent~ // ' , \. '" . '. 

/ \ 
Data is ,.",fovlde'i for the combined aoalysis\,Jn the appendix. 

/ \ 
7.2A.4 conclusion.: c*7nter one, in this sh,dy, did not differentiate, 
Nef'azodone or Iml.prculI1ne from placebo. ' canter two clearly does 
diff~rentiate Nefazodone from placebo and the cOmbined analysis,i.salso; :;; SA< /JJ 'f=ti'ttr:a.----.-'~---"-·'~-·----~- .. ---~"--...... ~,··"---"---.. -.".~,----~."-~ .. ,--" ... ,,.--.-.. , .... ' , ",:' 
1.2.2 Stud 8/81 to 5/89) A Double-Blind Trial of Twd Dany 

e azodone and Placebo in the Treatment of Oeopressed pose Ra nges~-"""'IIY'!::'r.!:-:-:::~ 
€,9pa.:ients 

7.2.2.1 Inve.ti.~ tor/Locations: Joseph Hendels. H.D., Philadelphia 
Hedical In9titut~~~~hHadelPhia, FA (Study 2408); Frederick ReiillJlet,r, , 
H.D .• Univer-sity of~tahjCOllegeof HecUcine,SaJtLake City,UT"(study·t.·;.: 
2531). \ 

\\ 
7.2.2.2 study'Plan: ~ 

ObjectiYes: To determine \he safety and efficacy ofnefazodone titrillte4 

~~.=:t£:~i$:.£q~~a~~~i~~:;,.~~r.i:::=J" 
population to be Studied: Outp~tients of ei~be; ,sex, 18 years of age or ,,' 
older, with a diagnosiS of Hajor\Depressive Episode' or Bipolar Disorder, 
Depressed (DSH-iII). \ 

\ 

St.udy Design: Hult.icenter. randomi:~ed. double"':bHnd; parallel group, 6:- ,: 
week comparison of the safety an<t efficacy of," two dose rangescof 
nefazodone and placebo. Rating scale. included:17, .. neIIJ Hamilton Rating-!." 
Scale for Depression (HAM-D..,17); Clinical Global Inipres.ions(.C(n:)Scale;::,~ 
Inventory' for Depressive Symptomatology \~ Clinician ( I'DS-CU and~nventoij· 
for Depressive Symptomatology -Self Rs.port (IDS-SR). A narrativeo( t,he 
physician's overall aaaesament was collected' on 'the End-of:-Study,' 
Evaluation Form. \ ,",': .,A,: 

Plan for ADal,ds: \ A two-way analysis ofv~.i.ance (MOVA) modei'~Li~~"} 
study center. treatment, and8tudy center by tt' .. atme~t.,lnteract:1C)n;;e!t~t,s;; 
was used to test for ba.eline cOIIIparability:1as,.,.ll aa.differencea;,between< 
treatments for the change frOlll BaseHne in HAM-D and CGISeverity'scores. ' 
Categorical data such as OGI Improvement scores were analyzed within the 
framework of the generalized Cochran-Hant.l~Ha~szelCCHH) procEldure, 
using study center as the stratification variable,.,Botb the twO-way,MOVA 
and CMU modelS tested the differences between trea~nts averaged acrOS8 
the study centers. The planned sample Dize of 240 patients had a po;.;erof 
~ 80~ to detect an average difference of four points in the HAK-D,-11 Total 
score between nefazodone and placebo. 
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P~tiellt. Disposit.icu:n 240 pat tent~lII lit. ~.''''\) Iitudy C'IlmteK'!% were randomized to 
treat.ment. 2:n, pati.ents w~r:e eVoIl,ut<e tor effu:acy. 

DE!lIIIU)grapbies: Of the 240 pat.u~l'\t.~. He 1,6:a, · ... er:~ women and 92 nA\) men. 
Pa.tiefltaqe ranged frCJt11 IS to 79 1'(;'&1:"5. 239 met the diagnostic criteda 
for Ma. Depn?!Hllon iDS:M-I X: 1 .• nd -:r,e met: the criteria. for Bipolar 
Disorder. Depresged; m.l~ncholla W~$ d:dqnosed in 109 l45'. patients; 150 
\62\) patients had recurrent. .pi.od.H. of deprefuH6n; and 149 (62'> 
patients had theLr: current ~pi$od. of depression for at least 6 months. 

Dosing InformAtioa: Oral capsule6 a<i'IHnistered BID. RecClml'fiel1ded dosage 
rangeD: low-dose nef,uodone, 150. to 300 mg/day (50-mg cilpeule), beginning 
at 100 mg/day. high-dose nefazooone, 300 to 600 mg/day (100-mg capsule), 
beginning at 200 mg/day. placebo .2-6 c<!Jpsules ~r day. The mean modal 
doee at Week 6 was 246.6 mg/da'l for the low-dose nefazodone group, 396.8 
mg/day for the high-dose nefazodone group, and 5.1 capaules/day for the 
placebo group. 

co~colid.~alUlt MecHcatioue: The protocolpermi.tted the use ··o·f chloral 
hydrate for sleep and this. wast-he most frequently usedc:oncomit,ant 
psychot.ropic medication. Fifteen patients took .prohibited concomitant 
psychotropic medications pdpra.:r:olam,amit.riptyl inetca,f.feine •. diazepam, 
fluoxetine HCI, imipramine, Librax, loraz.epam. nortriptyline Hel, 
temazepam, chlormezanone, and unspE!clfiedsleeping pill); these pat.ients 
were not excluded from the analyses. 

~UiC:$et)tesuUs: Pati~ntswereconeidered· evaltiablefor",ffl~ac:y lfthey 
were randomized to treatment, received a dose of study medication, and had 
an e.fficacy evaluation duringt.reatment. Of the2Jl pa.tientsmeeting 
these criteria, 15 received placebo. 78 received low-dosenefazodone; and 
18 received high-dose nefazodone. 

Low dOSe effects are not different. from lllacebo. The high dose. group was 
not sign,i,ficantly deferent from placebo on the HAM-D depressed mood item, 
but;. W<U50nttu;-ee other variables. 

1~l.l~' Conclusions: 
St.udyOJAOA-Q(::J4B does provide statistical evidence that. the high dose of 
Nefa%.odQn~ is effective compared to placebo for th~ee of the four efficacy 
variables~ . 

Double-Blind Trhl of Nefazod~ne.lmipramine .. 
··"'-tlIM~~!1I1:mentof Depressed ~Outpatients (ProtocQl CN104-

i .1. J.1 IE},veu.ti~at.cu:\Loc&tion.: 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 Al!ulociatea. HQuston. Texas •. USA. 

objectives: 
imipramine, 

To determine 
and placebo in 

the 
the 

safety and efficacy of 
treatment of moderat.ely 
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A~:~~rl:h,..,. ",,)11011.-0048 
"" "--- -.-.: ;::wtC:CJ:::F:I!;;; .. ~-.~~~_:::.;;.;;:;:;;::.';:;:.r.~~~_ .. _ ... -' ,," ... ,,, ,. .. - - -

'fAjBLF: A 
i>rotoc{)l i OJAUA70'.l4B 

Demographic C:haractl?rultlcli for 'j,_,tl.tL' Patient Sa.:T1')ie 

Age {yean.1 
, 

Su .(n(\) l Race [np,j I 
l're-.t:.ment 
(;ro~p. n Mean ~an9· .. Male remale White Non-White 

1 
thtf a z.)(1one-Low 80 .•. 38.4 ,. 29 (36) , 51 (54) 72 (90) B (10) 

i 

48 .1(0) Nflfu.odone-H1.qh 80 39.1 32 (40) 71 (59) 
" (} (11) ,---

l ,. i acet)t> 80 40.1 
, 

)1 .L~91 49 (611 71 (89) 9 (11) 
1..';:;:.sM.:;£%~. " 

___ ",.0< ""'- _ 

~~CtCT.nbI:I:C (ifi' __ - H m~ 11 

~~"-"·----·l· 

-;;'IPlr4llUlilitnt 

QC<Xi:" 

",~~~;'~.-L~ 

TAjBLE B 
ProtQeoll OlAOA~004B 

____ ~,....., __ --.......::..~.:t HJ.E.!.. cor!'plet ~c:>f:I Rates 

I Intent~t0 ~ i 
Hu..mbec I ~Tntllt. I - I" 

ltandomi.&ed I $lIII'ple Wk 1 Wle. 2 

80 'IE! 72!92} 68 (81~ 

CQmpleters (n ('t) J 

Wk 3 Wlt 4 WKS Wk 6 

68 (fP) 62 (79) I 59 (76) I 59 (76) 

.~.f~~~O~~.~M .. ir.Aah~t~ ___ ~~ 

'~I~~M~~~ L J n 

I 

AIJ· 

. < ~ ... 

. "~;!I"iCi.~4'MI5¥.;:1j!JJf;) ,., *'; A ... 44P;, ...... 4'!lf'ML'!'·,........,.,.",·1?J, ··Jf .p. 4".4 .• ;;;;,:c'ax!\«f$!*?",/IflilllO",i4J[J.? 4,t.). ..&Qr*:,*:us.Km(:._~~ 
i'~~~)j"""""':7<!''"'':,""" .• j''''iti! 



p 

.~ ....... _"' ___ "_'_ft~~_~-::;:~~. 

TABLEC r·M 
• 

I Protocol: OJAOh-OO~B I Doaill<£ !nfotmation 

{' I Meall l"Udal 'Dose \If.cl/dil'" £ ''-I.f 

trutment ' - I ". "-'-~ 
Groups Wk 1: Wk 2 ..1, Wl< J., l ~ 

Nehzodol'le-Low 16l.1: 24.7.& 2::'6.6 :2E 

N@fuodol'l@~IH9h 321.4' 440.3 449.3 ~~ 

~,-- -~- ~ 
• TABLE b 

Protocol: OJAOA-0049 
He'n ~L ... t Sou a<e, L Ch. "go fro!!!, ea ~e U no ,~ H," - 0 - l' T :;;;,!-'-.'" '_':..,.,,_ : ~:: 

II- LAST OBS,ERVATION C:AR~HW fOkWARD A~L\'SIS .. -: ANOVA I 

Treatment 
Gro~e 

Nefa%ocic:mlll-Low 

Nefaz:odone-High 

Phc@bo 

Net~%odon@~Low va Placeb 

I,~etat?d~ne-Hiih v® ].1: 

Nefazodone-LoW' va Placebo 

Nefazodone-High 'IS Placebo 

!!."e.l~rriunt Wf:"ek 

n _ . '" _, Wk 3 ' w).; - 4 .-,"' ... !-~~"-;--T'··-;;;;:- !I' 

t ,;. ---'''''''-- .~ 
n X n l X I ~I I X I II I X II 

Wit 1 Wi( 2, 

n X n X 

Baseline 

n X 

78 25.1 78 -4.1 S -6.0 - 8.0 

78 25.4 i8 -5.6 '8 -9.1 78 -10.4 

:5 25.0 75 -4.8 15 -eJ.6 7S - 1.S 

o2-valuea ifor o24i' 
I ' 

2-1ii iSE1 C'o!1'l£.&r i Bons 

0.91 0.44 0,62 

0.4J 0.30 0.01 
I 

OBSERVED CAS,ES ANAI.¥SlS - ANOVA 

Tl."satrnent. W~~ek 

Baseline' t" Wk 1 

t 
WJ.t :I 

I X n I X 

~~i.f j. 1 \<1" 5 Wl< 6 

r. X f~ , X n X 
wit J 'c' +---':';':':'-~--.T---"r-"'~ 

-4.1 67 -6.4 61 - 9.3 S9 -10.6 59 -11.8 
I 

-5,9 '2 -9.7 59 -~.1~5 
, 

56 -13.7 62 -14.2 

-4.8 51 -'1;5 52 ~lO.:!~-ll.l 58 -11. 1 

2-sided ..E..-va1uE!S for aH;wise 

0.91 0.40 0.33 0,59 0,72 0.95 

0.43 0.20 0.03 0.02 0,30 
.. ..1...." 0.07 0.08 

.I! 4 



~. ';, 

'-_;:'i1:"~~" ·>d~:~;:-r . < 

~." .~., .. :; .... : . , .... <'fAQt~""rIillJ.·!u=t~. --""" .... - ................ _==0.0;=====-"""===....".= 

. " .... ' ".,' i... ". .,ProtocQjlt.Q3AQ~"!'004.8 
i!l"~I\U.~fl'~.Jquat.'8 .. } ·~Qbang.<t;tomB .. ';U,n'.:,in HAM~tf p.pr .... dMoO(i nt~~ Score 

I 

~.'. '. . . , , . ,-,.' 'r" . . : . _ : '.;. " .. '. .-
LAS'l'OBSERVATION CARl tED ,.oI\I,IrA~D ~NALYSIS - ANOVA 

T(eatment Week 
Wk 4 .WI<. S Wit 6 

n .l( n;' I X n X 

78 .. 0.9 7$:1-0.9 78 I -l.2 

.. ;; 18J' f -1 .. 2 78 -1.1 :: NefuQdone-HLQt). . F,al ' 2.S' 78 I -1.3 

7S -LO 7!J: 1-1.01 75 1-1.1 
. . ' I' 

2"aided p-value. (or p&i.~he;cC)mpadeone 
0.78 -.--N8tuodone~Low V8 Placebo: to.6.4 0.45 'i: I .0.:92 10~43 

; 

:0.56 0.70 

N.fazodon .... itJ.Oh V$ piacebo 0.18'1 . O. 7$ ···~·lol.79'lo.07 0.38 0.33 0.36 

.;......,:_;.,.-___ . ...,' "..-' '._ .............. -,;.. ... /. i i .• ' 'O~S£~'lEOCASis~~Ai.YSts~ANovA ~ 
Tteatment Week r 

Baseline Wk 1 .• Wlt2 Wk 3 Wit 4 .Wk 5 Wk 6 
i 

n n X n·;· X n X 

78 . 2. 61 -0.9 59 ' -1.1 S9 -1.4 

(0, .-.:.!. 59 -1.1 S6 -1.4 62 -1.4 

S2 -1.1 S4 -1.2 58 -1.3 ..... 
-+ 

.,O.3S I :0. S4 0.70 

0.95 0.48 0.68 

2.9 H · .. 0 .. 7 
, .' 

Nefuodone;;'LoWv8·Pl;;eebO 
J,t-J9fa:odone-High va PlacebO 

··~,;';'.ld8d p-vaiu ... ·l\7r;j)aJ.twi'.ieOMparl.cml, 
. o.6~rT ··~O~i6" ;:l' .• O,:96;r-G.46 
a.ii 'I' o.~ cis ~~-T~~ 0.96: I 0.11 

" 
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\X1UU,!: H 
Protodoll Ol~OA-004B 

I!AM 
K4un p .. ealllt.Ssuarc.HlIi ~hiill1~e, ,~~om BaQEtl).M in leG! .Scale: Doctor'!.J Ooirl1on of SE!yer lty 

LAST OBSERVATION CA1U'HED FORWI\IWANALYSIS - ANOVl\ ._-_._---_. 
Treatment Week 

'fgeaUl«mt BotlOelil'le Wk 1 Wlt 2: WI< .3 Wk 4, 'WI( 5 Wit 6 

., C4"OYPIi n X n X !n X n X 1'1 X n X 1'1 X 

n. f IU¢do l"Ie- Low 18 4.2 78 -0.2 78 -0,.3 78 -0.5 '18 -0.7 78~1 -0.7 78 -0.9 

Nt!! t iu:odone-Hiqh ie 4.3 78 -0.4 78 -0.6 78 -0.9 78 I -1.0178 -1.2 78 -1.4 

Phcebo 14 4.3 74 -0.3 i4 -O~4 74 -0'. S 74 -0.6 I 74' -0.9 74 -0.9 I -, 
2-ij~ded1?-villueG ifor E..aiirwi~ com,earisonn 

lief ,'U;(done--{.ow VB Placebo 0.7S 0.31 0.26, L: :O,7~ t :t· 85_1 ___ L!~ __ 0.S7 

Nef,.lUo :,!.sme-IUgh VI!! P l.acebo 0.02 O.~l 0.30 (L19:. 0;01:: 0.02 I 0.09 
j 

1 \ 

OBSERVED CASES I\NAUSI:' .. ANOVA 
I : "---

! Tteatment Week I 

Treat_nt :Saeetl ine Wit 1 • Wk 2 i Wit 3 Wk 4 Wk 5 Wit 6 

GIrOUj)1B 'fl )( !'l X rI Xl n X n X n X n X 

t.efauocione-Low IS 4.2 12 
i 

59 ~ -0.9 58 -1.2 -0.2 68 -0.i3 68 -0.6 62 -0.7 

Neta:tocioI'lCt-High 78 4.3 70 -0.4 n -0.:7 .~L 1-,-0.9 60 -1.0 Sf., I -L :3 6" -1.6 ; .,.:; 

I 

r----- PlaceboO H 4.3 73 -0,3 51 -O,iS 64 -0.6 S2 -0.8 i 53 -1.0 57 -1.1 ! 

'-a'''''d p-valueo for pai.!wl ••• om~ari.O", 
Nef&.1:.odone .. l.ow VIII Placebo E, :~:;E :1 jj;,: ::: N:efuodone-lUgh va Placebo ~::: ~:~:! ~:::: :: ;~:E:E ~l:~~: 



'I'ML!! 
Protocol; OJAOj\-004B 

Mean Score in cax ~~caleLJ)(:J_C't~r.' e Opinion of Improvement 

LAST OSS!~VATION CARRI~D FORWARD ANAt.'tS!S - ANOVA. 

'r rea t 'Tlent Wee k 

Trt1t4'atI'n8nt Wk 1 Wk :2 Wk J wI< 4 'oil': S Wk 6 

Groupfi n Mean n Mean n Mean n Mean n Mellrl n Mean 

Nlllf&2;Odone-Low n 3.6 7'1 3.4 17 3.1 17 3.0 77 2.9 17 :2. '1 

Nef&l;odon .... High '. 
. 71 3.4 78 2.9 18 2.8 78 2.7 78 :2 •. 5 78 2.4 

Phcllioo 13 1.6 74 ).4 H 3.4 74 3.2 74 300 74 2.9 

-val\!E.u~ for ,airwise! 

0.132 0.08 0.29 0.38 

<0. en, <0.01 <0.01 <0.01 

OBSERVED CAStS ANALYSIS - ANOVA 

'1'rea.tment Week 

Wk .3 • d= Wk':' Wit 5 

n ~:;~fl II Mean r, 

\\lie. 1 Wk :2 

n Milian 1'1 MtNln 

l.6 68 62 2.9 59 

12 €I.) 2,6 56 

-..!! 2.8 S3 

arieoIH5 

- O~:S1 I ~ : :0 ~ 51 :: :~:F 0.52 

0.32 0.04 0.17 

"1 



Study OJAOA-004B 

In Swdy OJAOA-004B. all patients but one placebo patient were diagnosed with major 
depression; 62 % had recurrent depression. (No summary information on number of prior depressive 
episodes or previous antidepressant use W3$ given in the study report.) 

fMient DispositiQf'I 

A total of 240 patients were enroUed in this 2-center study; 80 in each treatment group. The 
percentage of com pIeters in this study was the highest among all 8 placebo-contlOUed trials. About 
15% of the patients remained on study at WeekS. 

The maior reason for patient discontinuation in all J treatment groups was adverse experience 
(ADE]. See Table 13. Of the 28 patients dropping due to ADE, 19 were in Center 2408 (Mendels). Nine 
patients dropped during Week 1 in the ptacebogroup,S due 1:0 ADE. MOH! low dose nefazodone 
patients than placebo patients dropped due to lack of efficacy_ 

WEEK 

3 

5 

6 

Table 12. Study 03AOA.o04B 
. patients on Study 

. " . . . 
Table ·1.3, Study 03AOA·OO4B 

Reasons for Dropouts 

PLACEBO 

so 
71 (89%) 

~==============p===== ====~=-====, 

Reason for Dropout 

Other ·.2 (3%J 

19 



The results for both centers combined are presented here. The treatmem 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 tow dose effects afe not different from the placebo effects [all p-va!ues were 
greater than .30). The high dose of nefazodone is significantly more effective man placebo on the 
HAM-O 17 total and the CGI scores. The HAM-O 17 Total {tOCFI results were significant at every 
week after Week 1 (p~.021. The ac results for the HAM·O 17 Total were significant at Week 2 and 
3 (p.s:,.031 and borderfine significant at Weeks 5 and 6 Ip-v<ilues of .07 and .08, respectivelyl.{See 
Figure 5 on the next page. The HAM-O Depressed Mood Item 1 shows no difference between the 
groups. Sixty-three percent of the ptacebo patients (47fl'>. showed an improvement on the HAM-D 
Item 1 versus 72% (56nS) of the high dose nefazodone patients Ip"" .071. The sponsor performed a 
CMH analysis of the HAM-P Depr!!!ssed Mood Item stratifyina for baseline. ii!S feqUe~ted by thi!'; 
reviewer. which yieldeg p-values gf .14 IlOCFL!md .29 mC). 

HAM-D 17 TQt~1 
Baseline 
Week 6 

lOCF 
OC 

HAM-D 11~m 1 
Baseline 
Week 6 

lOCF 
OC 

CGI Severi1'l of illness 
Baseline 
Week 6 

lOCF 
OC 

CGI Global 
!m"l"ovem~n~ 

WeekS 
lOCf 
OC 

Table 6. Study OlAOA-0048 
Sponsor's Results 

NEFlOW NEF HIGH PLA 
lS Mean lS Mean lS Mean 

25. i 25.4 25.0 

-1.0.1 . -12.7 -9.5 
·11.8 -14.2 .j 1.1 

2.9 2~8 2.9 

-1.2 -1.3 .1. 1 
-1.4 -1.4 -1.3 

4.3 4.3 4.3 

-0.9 -1.4 -0.9 
-1.2 -1.6 -1. 1 

2.7 2.4 2.9 
2.4 2.2 2.6 
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HIGH VS flLA 
p-I/alue 

.43 

.02 

.08 

.18 

.3~ 

.68 

.51 

.02 

.04 

.03 

.15 



Figure 5. Study 03AOA - .0048 
HAM-D 17 Total by Week 
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1.2.8 .. Multi-Center, Double-Blind Comparison of 
Nefaz l.ne, aruf-'Placebo in Patients with Mooerate to Severe 
Depres~iol1 (Protocols 030A2-0004 and 030A2-000S) 

1.2.1.1 IDvestig&tor, LocAtions; Jambur Ananth, H.D., Harbor U.C.L.A. 
Medical center. Torrance, california; John P. Feighner, M.D., Feighner 
Research Institute, Encinitas, California; David L. Dunner, M.D., 
UniV'ersityof Washington, Marborview Medical Center, Seutele" Washington, 
Joseph Mendels. H.D., Philadelphiu Medical Instit.ute. Philadelphia, 
Pennsylvania; Rouert.. A. Riesenberg. M.D., Biobehillvioral Associates, 
Decillt.ur, Georgia; Carl Wel11sh, M.D., .f\rizona Psychiatric Associates, 
Ltd ••. ,loenix. Arizona.. 

ObjGlC:tivlIUU To determine the safet.y and efficacy of nefa:l':odol"le as 
compared to imipramine ar.d placebo in the treatment of depressed p~~~~~nt9, 
and to provide further data on the effective dose.range of nef<t%ooone. 

Population to be Studied: Patients of either sex, 18 to 70 years of age, 
with a diagnosis of Major Deprellsive Epi.!!iode with Melancholia (DSH-III) 
and Endogenous Major Depressive Disorder (ROC). dysphoric features must 
have been present for at least fOUl;" weeks. 

StudWU.sigD: Multicenter, randomized, double-blind. parallel-group. 6-
week c~pal;"ison of the safety and efficacy of nefa:l:och:>ne .. imipramine. and 
pl.u:::eDoe Rating Bcales included: 25-1tem Hamilton Rating Scale for 
Depression (HAH-D-25), Clinical Global Impressions (eel j Scale, Patient' 9 

Global Asses~nts (PGA) Scale, Hamilton Rating Scale for Anxiety (HAM-A), 
and symptom.CheckHet.-90 (SCL-SO). 

pl~ult for bal]'sis: Sample means for Base!ine valu.es. and weekly changes 
from BaHlinG for the HAM-D-I1 Total score. the MAK-D Depressed Mood Item 
(Item lLanO the eel: Doctor's Opinion of Severity_ A J:esponder/non­
responder cat.egori<'!.;ltion was usedt.o summarize data for the 0$1: .Doctor's 
Opinion of Improvement and the roA: Patient's Opinion of Improvement. 

Patient Disposition: 226 patients at six study centers were randomized t;o 
treatment. 219 patients were evaluable for efficacy. 

De~rlaphiclS: Of t.he 240 patients. 109 (48') were women. and 111 (52\) 
mer.. Patient age ranged from yeiu:-s. All 226 patientli met the 
aSH-III criteria for Major Depressive Episode with KelancholiaDepreesed 
and t.he.ImC.criteria for Endogenous Hajor Depressive Disorder~. 122 (55') 
patients had recurrent episodes of depression; and 10l «46~) patients had 
their current episode of depression for at l~"ult 12 months.; 

Dosing XAforaation: Oral capsules administered BID or TID. Recommended 
dosage ranges: neiazodone. SO to 250 mg/day (25-mg capsule); ~ipramine* 
50 to 250 mcJ/day (25-mq capsule); placebo 2~10 capsuleiiJ/day. The mean 
modal dose at Week I> was 115.0 mg/da'l for the nefazodone group, 155.8 
mq/day for the imipramine group. and 6.7 capll5ulea/day for the placebo 

----------·---~roup. 

COnco.itallt Medic8l.tiolUH The protocol permitted the use 
hydrate for sleep and this was the most f.requent.ly used 
psychotropic medication. Four patients took prohibited 
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of chloral 
concomitant 
concomitant 



psychotropic medications (diazepam, lora.zepam, and prOl'f!ethazine); these 
patients were not excluded from the analyses. 

Eff~cacy 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 219 patients meeting 
these criteria, 70 received placebo, 75 received imipramine; and 74 
received nefazodone. 

7.2.8.4 conclusions 
This was the fLrst study and did not show significant results. The low 
nefazodone dose probably contributes to this finding. 

1.3 Active Control Trials 

Three studies that compared the activity of nefazodone to tricyclic 
antidepressants were conducted in Europe. Study 03AOA-006 in France, 
compared the activity of nefazodone to clomipramine in a sample of 
ho~pitalized. depressed patlents. Study CNI04-00J, conducted in Belgium, 
compared the activity of nefazodone to that of imipramine in a sample of 
depressed out.patients. St.udy CNl04-016, also condUcted in ilelgium. 
compared the activity of nefazodone to that of amitriptyline in a sample 
of depressed -hospit:alizedpatients. 

All three studies employed a flexible dose-titration strategy whereby 
nefazooone was given in divided doses ranging from 100 to 400 mg/day in 
Studies CNl04-003 and CNl04-0l6, and from 100 to 600 ".,g/day in Study 
OJAOA-006. Study CNI04-016 differed from CNI04-00J and 03A01&-006 in that. 
a much slower dose progreSSion and suboptimal nefa~adone dose was 
specified by prot.ocol~ __ -_ This resulted in .a. markedly lower nefazodone .dose 
(mean 24J. 5 mg/day) in CNI04-C)l6 compared to the ot.her st.udies. 1'heDSM­
III or DSM-III-R diagnostic crit.eria were used for patient. inclusion. 

There are no bet.ween group differences which would be supportive of 
efficacy. The active-control t.rials 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. 

1.4 Summary of Data Pert.inent t.o I~portant Clinical Issues 
7.4.1 Clinical Predictors of Response 
The sponsor has examined pretreatment (Baseline) cnaracteriI!Jtics that 
might predict response to nef.'\zooone therapy. Since no single study is 
large enough to permit an aSS~Jsment of outcome in subgroups of patients, 
meta-analyses of the efficacy data for all patients enrolled in the eight 
placebo"controlled IIItudies were performed. .Four stratification criteria 
were used to establi.h different patient subgroups relating to severit.y of 
illness: 1) patient. with severe depressive symptoms (Baseline Clinical 
Global Impressions (CGl) Severity of Psychopat.hology score of at least S 
(markedly ill); 2) Baseline 17-item Hamilton Depression (HAM-D-l1) score 
~ 21}; J) patients meeting DSM-III or DSM-IlI-a 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 th&t 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 
(LOCI") data set and were based on the Intent-to-Treat patient sample. The 
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TABU '" 
Protaca15: OJDA2-0004/0l0AZ-0005 

Demographic: Charactar!.stic$ for TotalP&I::.len!: 5,~rnpl", 

A9f: (years) %1( [N (\) i Rd~-e : N i 't ) j 

Treatment 
Groups N Mean Range Mala fe:'f',a!e Whlte Non-White 

II NefazQdone 16 44.9 36 (47 I 40 (53) 66 (87) 10 (:" 

Imipramine 76 42.1 45 (59, I 31 ( .. 1) I &8 (91 i .L j Placebo 74 41.8 36 {~9! J5 (Sl) 6~f j8b) 9 (121' -, -. 

• Race nat recorded for One patient. 

-" " = , 
TABU: B 

I Protocols; ~JaA2-000~!O)OA2-000S 

Pat ient Complet l()f1 ikate.~ --

In~to Completers [N (\1 l 
Treatment th.liTlber Treat 

Groups Randomized ! Sample Wk 0.5 Wk 1 Wk, ;/ Wk 3 Wk 4 Wle S Wk 6 
1 

Nefazodone 76 I 74 67 (91) 66 (89) 67 (91 i 60 (81 \ , 60 ( 81) 54 (73) 52 pO 1 

Imipramine 16 7S 65 (871 66 HIS) 61 (81, 56 (IS \ SO (67) 46 (61) 43 157l 

Placebo 14 \ 10 53 (161 661 (94) 63 19t» S9 HI.4) SO (11) 49 f '7(H 4S (64) 

\ 

\\"j/ ;TA5LE C 
Pt'otoco 15: OlOA2-000~/030A2-000S 

DosinG Information 

Mean Modal Dose {mq/day I tOt Compl@ten Hi Actl.ve Drug C.OUP& 
Treatment , 

Groups Wk 0.5 Wk 1 Wk:2 WI<' J W'k 4 Wk S WI!. & 

Nefazoc:lone 56.0 12tL 4 139.9 157 .. 5 161 <> 1 n5.0 l75.0 

Imipramine 63.S U1.0 132 .. 4 144.2 iS1.0· 158.2 lSS.a 
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TABLE F 
Protocol! OJOA2-0007 

Mean (Leaat Sq\tIU'E!@) Change from Siuleline in HAM-I) DeprelUH!d Mood (Item 1) Score 
. 

, OBSERVED CASES ANALYSIS - ANOVA 
. 

j Treatment Week 
! 

1're<i.tment Baseline Wk 1 Wl\: :2 Wk .3 Wk 4, w'k 5 Wk £> 

Groyp. 
n X n l< n: .lC n X n X n X n X 

", .. ' 

Nefa~odone SO M/day .··43 2,8 41 -0,7 4(1 -O.S 36 ~1.2 37 -1.4 32 -1.4 29 -1.9 

lIIehz.odone 100 mg/day 4S 2.8 4S -0.6 41 -1.0 40 -1.1 38 -loS J ~, -1 * 1..1 H -lob 

Nefuodone 200 mgjday 
r---

~1.2 
, I 

46 2.8 45 -0,1 44 -0.9 43 -O.B 36 32 I -1.8 J2 -1.8 

Nefuodone 300 mg/day 41 2.6 39 -0.4 35 -0.8 I 36 -1.2 '34 -1.2 35 -1. 2 31 -1.3 

Placebo 41 . 2.9 44 -0.6 45 -0.9 41 -1.0 40 -1. 1 31 -1.3 J4 -1.6 
I 

I 
". 2-sided p-vah.ll1;til for pairwise comparisons J 

I Nefaz.oool'le SO VIII P1&ceoo 0.53 0.59 0.58 0.53 0.20 0.65 0 • .30 
. 

Nefa#ooone 100 Vii Plaeebo 0.12 0.87 0.17 0.67 0.16 0.02 0.93 I 

N.ff.~odon .• 200 VAl flf.cebo 0.31 0.12 ' 0 . 90 0.34 0.S6 0.08 0.54 

Netf.zoool'le laO VIII Placebo O. O •. 32 0.10 0.36 0.65 0.64 0.36 
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1 'l'ABl-£ H 
, Protocol: .OJOA2-0001 

Me .. n (teallt Scruilre$) Chanoe from ~~.~ltn,* in CGI: Doctor's 0Einion of severity 

LAST OBSE.RVATION CAMUO:.FORWARD ANAUSIS - ANOVA 

Treatment 'Week 

I TrElatment Basd ina WI\: 1 W'k .2 'Wk 3 'Wk 4. Wk 5 Wk 6 

Groups 
1"1 ;X n X n X n X n X n X n X 

Nefiizoaone 50 rng/day 43 4.6 43 -0.6 43 -0.8 43 -1.2 43 -1.4 43 -1.5 43 -1.6 

Nefazoc!one 100 mg!day 46 4.6 46 -0.7 46 -1.1 46 -1.2 46 -1.6 4f) -1.9 46 -1.1 

Nefazodone 200 rngjday 46 4.5 46 -0.' 46 -0.9 46 -0.9 46 -1.2 46 -1.4 46 -1.6 

thefuodofli(i 300 mgjd&y ;41 4.6 ' 41 -0.6 41 -0.9 .u ~1. .3 41 -1.3 41 -1.3 41 -1.6 I 

Placebo 41 4,«,» 41 -0.5 .n -1.0 41 -1.1 41, -LO 47 -1.1 47 -1.3 
., . 

2.;.'e.l.chlldp-valuelll. foi· Dairwl.llii(i coqIpuilllcma 

Nlllh,zociontll SO vs P b.eebo '0. 'H 0.63 0.28 0.54 0.09 0.19 0.26 

N~fazo~one 100 vs p1~e~~ 0.75 0.24 0.63 0.44 0.01 0.01 0.14 

Mefuodone 200 VIS PI.c.!:>o 0.54 0.33 0.413 0.42 0,51 O. Jl 0.26 

Nef,u:odone 300 ve Placebo 0.90 0.54 0.64 0;25 0.26 0.42 0.32 



fit if4 h:M #" hi f -= j I f g tit f i , , . -
TULE Ii 

'ratacoll·DlDA2-DD07 
Meai"iltea.llitSerulllres) change from Baseline in CGl; Doctor's Opinion of severity 

.' OBSERVED CASESANAtit'SIS - AND"A 

1< 
'" I 

Treatment Week 

Treatment Bal)eHhe Wk 1 ,trjk 2 :IIk :3 Wk 4, loll< 5 loll< 6 

Groups 
If'! X n X n X n X n l(, n X n X 

Nafa:wdone 50 mg/day 43 4.6 41 -0.6 40 -O,B 35 -1.2 ,31 -1.5 32 -loB 29 -2.1 

Nefazodone 100 mer/day 46 4.6 46, -0.7 41 -1.2 39 -1.3 38 -1.8 35 -2.1 34 -1.9 

Nefazodone 200 mgJday 46 4.5 4S -0,1 44 -0,9 44 -0,9 36 -1. 5 :n -1.9 32 -2.1 

Nafazodone 300 mg/day 41 4.6 39 -0.6 34 ... 1.0 37 -1.4 33 -1.4 35 -1.5 Jl -1.9 

, Placebo 47 ' 4.6 44 -0.5 45 "'1.0 41 -1.2 40 -1.1 30 -1.3 34 -1.6 
, i '. , " , , . 

',',i' " 2-sided p-valulilts for:pair.whe compari&onfll 
,,' .... ,,' , '.'i' "i .. i ' ':;", I 

Nefazoclon9 50 va Placebo '" o.n· 0.63 ' 0.35 0:96 . 0.12 0.12 0.17 
• "~I"~ I Nafazodone 100 va Placebo 0.15 0.28 0.44 0.61 O. Cll O.ell O. J1 

Nefazodol'lllil 200 va Placebo 0.54 O~J6 ... 0.47 0.22 0.19 0.05 0.16 

Nafazodone 300 VB Placebo 0.90 0.55 0.75 0.37 0.38 0.54 0.31 
._. 

142 



'.' .... -, 

~ ,'!'1\:9LE I 
protocol: .. Q30A2-0007 

Mean (LeJluilt Sau;u'fu'§I Score inCC-I,Scalen Doctor' s Opinion of Improvement 
.-:c 

LAST OBSERVATION CARRIED FORWARD ANALYSIS - ANOVA 

Treatment Week -
Treatment Wk 1 Wk :2 Wk 3 Wk 4 Wk ~. Wk IS I Croupli Mean Mean Mean n n Mean n Mean n Mean n n 

Nefazodone 50 maJdav 41 .l.2 43 3.2 43 2.8 43 2.6 43 2.6 43 2.4 

Nefazodone 100 ma/dav 46 3.2 46 2.9 46 2.6 46 2.4 46 2.3 46 2.4 

Nefazodone 200 mg/day 45 2.9 46 2.9 46 2.8 46 2.7 46 2.5 46 2.4 

Nefazodone 300 mq/dav 39 :3.2 41 j.O 41 2.6 41 2.6 41 2.7 41 2.5 

Placebo 44 J.J 41 j.O 47 2.9 47 3.0 47 2.9 47 2.S 

2-sided p-values for pairwise cOITItarieons 

Nefa2\odone 50 va Placebo 0.64 0.46 0.63 o.oa 0.15 0.09 

Nefazodone 100 "Ie Placebo 0.5S 0.31 0.14 0.01 0.01 0.13 

Nefazodone 200 VIII Placebo 0.07 0.38 0.16 0.15 0.10 0.11 

Nefazodone 300 "IS Placebo 0,64 c.n 0.13 0.07 0.35 0.32 ",..!l 
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r TABLE I 
Protocol~ 0301\2-0007 

Mean (Lea8t Squaresl Score in CGI$caie:Doctor'8 Opinion of ImPFovement :I 

OBSERVED CASES: ANALYStS - ~NOV;a. 

Trea.tment· Week 
: ,Treatment:, "', 

~:>:" ;Gr,C)~~~,;~,:,,>~;t;t~~:2}:: '14ean 

N.f~zOd~n.;:56:;~CJ;aaY'· ···I~:41.:::'>t3~ 2 ··140. :IZJ.~~tf's~-'·12.7:lj6 f···· 2.:4 
Nefazodone 100mg/day. I 46 13.2 141 I i;& 38 J..S .' 38 2,;) 

.. 1 NefatOdone200 mg/day 145 r 2.9 I 4412.&:, 44. 2.8, 36 2.'4 

'. Nefa'odone·30d mo/day·: E3!f 13.2 I 3411',9 3'1 ,2.5/ .. 33 2.6 
.. ~ ',:'," ''-':'/.';-'<-', ':,",;'«';." '. ·'·:.I'~'··;"'·I·'" . "'j .J;l'-IT:·l':' :") ,.' . Placebo'; ';""" " ,44,3 •. 3. 4Sill .• ,(I"41',,2,.t:t3':I. 2.' 

:·'-:~'-)·"::':"~:jJ.·"F:,· ·':<~ilj;Cl.d ·'~b;;ji~e.: ~~~:£;~I~~':edft\j~~i.orij .' 
·;Nef&ZOdon.-~ri;:':~~':~~f~~~b~'Ff;;':O~;64· ,.' .. '1 '··'olS!r>lj(0~:~~' ,., 'O~03 . 

'. r~'~~i~~i~:e:~l~~;;~;~~:!!~~*f::, '::i;~\;~'iS5i,O~~l; ~-·~~O.Ol: .. · 

. Nefuodone.200'v8';Placebo'·'O •. 43 '·0.04; 

·.N.fazodcihe300v~ 'Pi~b.~ r:'O~64 .. -:;:~~·T~h;;.2$.'I· 0,19; 

.. 
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Study 0:30A2-OOO7 CConducted 12/85 to 4189) 

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 Stlidy in e.ach treatment group (Table 1). Patients 
in the 300 mglday group dropped earlier than patients in the other groups. During the first week on 
study. 8 patients in the 300 mo nefazodone group dropped due to toxicity. Two of those 8 patients 
had efficacy' data and were included 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.laek 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 mo patients completed while in the Canadian centers 65% 
completed. 

WEEK 50mg 

Randomized 46 

1 41 f89"'. 

2 39 (85%) 

3 37 (80%1 

4 34 (74%) 

5 29163%) 

6 28161 %) 

Table 1. Study 030A2-OO07 
Patients on Study 

NEFAZODONE 

100mg 200mg 

47 47 

46 (98". 44 (94%) 

42 (89%) 43 (91%) 

40 (85%) 38 (81 %) 

37 (79%' 33 f70%» 

34 (12%' 32 (68%) 

33 (10S) 31 (66%) 

3 

300mg Placebo 

47 47 

39(83% •. 46 e98%) 

37 (79%) 44 (94%) 

36 e77". 41(87") 

35 (75%. 36 (77%) 

30 (64") 34 (12%) 

29 (62%a 32 (68%) 



Reason for Dropout 

lack of Efficacy 

Adverse Experience 

Lost·to·Followup 

i Other 

Results 

Table 2. Study 030A2·0001 
Reasons for Dropouts 

NEfAZODONE 

50 mg l00mg 200mg 

11 124%. 7 (15%) 501%) 

3(7%. 1 (2%. 5 U1%) 

2 (4%) 3 (6%) ·3 (6%) 

2(4%) 3 (6%t 3IS%. 

300mg Placebo 

7 (15%1 8117%) 

9 (19%) 3 (6%) 

1 12%) 2 (4%) 

1 (2%) 2 (4%) 

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

Baseline and Week 6 least squares means for each of the primary efficacy variables- are 
presented in the table below. Only 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 6 results (tOCF and OC) for the HAM·D Moodllem #1 and both CGI scores did not 
distinguish nefazodone from pJacebo at any dose level lall p-vatues> . 10). 

.. 

Pt.A 

HAM-D '7 Total 
Saseline 2&.4 
Week 6 
lOCF ·9.S 
OC -12.1 

HAM-Dl'lem " 
SHeline 2.9 
Week 6 
lOCF . ·1.2 
OC -1.6 

CGa Seve2D/ of IlIne!. 
Ba.eline 4.6 
WeekS 
lOCF -1.3 
OC -l.S 

CGI Global l!!!2fovement 
Week 6 
lOCF 2.7 
OC 2.4 

Tab .. 3. Scudy 03OA2·0007 
Sp_Of·. Effic:ecy ~.uh. 

TREATMENT G'-OUP 
.. 

leHt Squ., •• Melin • 

SOMG 100 MG 200·MG 

25.3 25.9 26.1 

-12.0 ·13.0 ·13.3 
·15.2 ·14.4 ·16.4 

2.8 2.8 2.7 

-1.5 ·1.5 -1.5 
·1.9 ·1.6 ,'.8 

4.& 4.6 4.5 

·US -1.7 ·US 
-2.1 ·1.9 -2.1 

2.4 2.4 2.4 
1.8 2.2 2.0 

.. PLACOMPARISON 

"·VAluE 

.300MG 200MG 300MG 

25.4 .62 .H' 

·10.7 .04 .60 
·12.7 .02 .14 

2.8 .31 .57 

-1.1 .31 .57 
-1.3 .54 .36 

_" 4.6 .54 .90 

-1.6 .26 .32 
-1.9 .16 .31 

2.4 .19 .44 
2.3 .18 .77 



The HAM-D 11 Total results by week are depicted in figure 1. The only 5tatistically significant 
differences compared to placebo were: the 50 mg/day dose <it Week 5 OC; the 100 mg/day dose at 
Weeks 4 lOCf, 5 lOCF + OC and 6 lOCF; and the 200 mglday dose at Weeks 5 LOCf + OC and 6 
lOCF + OC. The 300 mgfday group was not significantly different from placebo at any timepoint. The 
increase in HAM-D total seen at 'y'i~t>:" 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. 
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Figure 1. Study 030A2 - 0007 
HAM-D 17 Total by Week 

Least Square Means 
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R6v16WIN'S Comnumts on FixtHiDos8 Study 030A2·0007 

" lhe sponsor did not perform any dose response analyses (none were proposed in the protocol). 
Nevertheless the data in this trial does m:;tst.Jt1gest the presence of IJ strong dose-responserelationsh/p 
based on any of the 4 efficacy variables. In fact· the treatment effects seen fof' the 200 mglday dose 
are greater than the effects seen for the 300 mg/day. The latter mult is mC(Jn$fstflnt with the results 
obseNed in subsequent trials where minimal or no efficacy was noted for doses less than 300 mglday. 

Since patients in the 300 mg nefazodone group dropped sooner and at a higher rale than 
patients in the other groups, onemightconjecturethet the lac/cof efficacy was due tot~e dropouts. 
However, the obseNtld cases data suggests otherwise; even the patients who remain on study do not 
show an improvement over placebo on theHAM-D 17 10tal (treatment difference of 0.6. p>%/.. 74/. See 
Figure 7. 

The large number of patients dropping due to lacle of efficacy (about 201ft of the total sample! 
and the inability of the tria! to demonstr;;ste d~se-f(~sponse effects :q;eakslo the inadequac'l.of the fixed 
dose trial deSign. Under these designs patients maynotlmpf'ove ilS well asin a titration study because 
dosing can not be adjusted according to the response of the patient. 

This triiJI faf7ed to show statisticallythatnefazodone is more effective than placebo for the 
treatment of depression. 
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Patient Disposition: 240 patients at two ~tudy e~nters were randomized to 
treatmer.t. 211 patients were evaluable for efficacy. 

Demographics: Of the 240 patients, 148 (62\) were women and 92 (38t) men. 
Patient age ranged from 18 to 79 years. 239 met the diagnostie criteria 
for Major Depression COSH-III I and one met the criteria for Bipolar 
Disorder, Oepressed; melancholia was diagnosed in 109 (45\) patients; 150 
(62\) patients had recurrent episodes of deprlluuJion; and 149 (62\) 
patients had their e-urrent episode of depresll$ion for at least 6 months. 

Dosing Inforaation: Oral capsule. administered BID. Recommended dosage 
ranges; l.ow-dolle nefazodone, ISO to 300 mg/da.y (SO-mg eap~ule). be<;lnnlng 
at 100 mg/day; high-dose nefazodone. JOO to 600'mg/day (lOO-mg capsule), 
beginning at 200 mq/day; p~a~ebo 2-6 capsules per day. The mean modal 
dOlllle at Week 6 was 246.6 mg!day for the low-dor-e nefazodone group, 396.8 
mg/day for the high-dose nefazodone group. and 5.1 capsules/day for the 
plaeebo group. 

Conca.it.nt MecU.catiaruu The protoeol permitt.ed the use of ehloral 
hydrate for: sleep and t.his· lola. t.he most. frequently ~uaed concomit.ant .• 
psychotropic medicat.ion. . r1ft_n·" patient.8;,~t.OOk~ProhUllited~c:onco.1t.an91 ~ . 
psychotropic me~.icatiol'is.:;(alpn:ol.;"".~am." .. lt:dPtYl .. i!,e ~!f. !l!,ine'~f.,dia~ .. ' ~ . . '1& 
fluoxetine HC1',' imipramine; ~1b.ru, ";:;'"lorazepam... rtrI"'ptyU'ne HCl"i . ..f~.! ~," 
tema:epam. chlormezanone, ..... nd 1.m.pec:ined.,.leepin9"'p!11·)'i~"t:he" ·pat.tent:a .. ' 
were not excluded from. the .. naly'ses. 

Efficacy lte.\IIl.tlu Patients were" conlllidered evaluable foc effic .. cy if they 
were randomized t.o treatment. received a dOM of atudy.mecU .. cllllt:lon, and had 
an efficacy evall.iatlon dud.ng t.reat:ment. Of the 2.11 paU.enta meeting 
these criteria, 7S received placebo, 18 received low-do.@ nefa~odonel and 
78 received high-dose nefazodone. . 

Low dose effects ace not: different from placebo. Thehi;h dose group was 
not significantly deferent from placebo oft the HAM-I) depressed·mood item, 
but was on three other variables. 

objecti" •• : 
intipramine. 

To determine the safety and efflcacl'" of nefazodon •• 
and placebo, in the treatment ,of lIlOderately to .everely 
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depressed outpatients meeting nSM-III-R criteria for Major Depression, 
Single Episode or Recurrent F or Bipolar Disorder, Depresliled, 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 Episode or Recurrent) 
or Bipolar Disorder, Depressed (OSK-IIX-R). 

Study Design: Multicenter. randomi:l:C!!d, double-blind, paralll!!l-qroup, 
eight-week comparison of the safety and efficacy of nefaz:odone, 
imipramine, and placebo. The trial was preceded by a one- to four-week 
baseline evaluation phase deSigned to ensure that all eligibility cr.iteria 
were tulfille:i and all rlcllevartt: baseline data were recorded. Ratinq 
scales included: 28-Item Hamilton bting Scale for: Depresufion (HAM-D-2S). 
HOlilton I\at.i.nq Seale for Anxiety (HAM-A). S'Yt'I.Iptom Cheelc:lillt-81 (Scr.."S1), 
Clinical Global ImpreSSions (CGI) Seale, and Patient's Global Alllle5sments 
(PGA) Scale. . 

Plan for balrsilu The. stat.ist.ical anillyses ir.cluded a two-wiiy analysis 
of variance (ANOVA) model with study center, treatment. and IItudy center 
by treat:~nt interaction effects. This model was used to test for 
baseline comparability as well as differenees between treatments for the 
change from Baeeline in WIiH-D and CGI SeverU::y score.-:, Categorical data 
such as CGI and PGA Improvement scores were analyzed within the framework 
of the generalized coehran-Man~el-Haen.zel (CHH) procedure, using study 
center as the stratification variable. !kith the two..,.,ay ANOVA and- am 
models tested the differences between treatments ~veraged aeros. the study 
centers. The planned sample size of 240 patients had a power of ~ eo\ to 
deteet an average pairwise difference oJ four poi!\ts in the HM"D-l1 Total 
Seare between placebo and the other treat~nts (nefazodone, imipramine). 
within tJ1e range of variability projected for this study. 

Pa'tieD't Diapoaitimu 263 patients were randOfttized to three treatment 
groups. 231 patients were evaluable for eftieaey. ' 

~r.pIlieat Of,~he 263 patient., 1" (61\) were women and 81 (lJ'l> were 
men. Patient age ranged frOftt 18 to 70 years. 2S' ("') patients met DSM­
:rU-R crU:eria for moderate to severe Major Depression ,Single or 
Recurrent Episode) and :3 (n) met the diagnostic criteria for Bipolar 
Disorder. Depre •• ed, and the diagnosis of one patient was unrecorded; 149 
(58\, patients experienced a previous depressive episode. 

Dosiug lufo~tiou: Oral capsules admini.teredQD O~ BID. Recommended 
dosage ranges: nefazodone (100-mg capsule), recommended titration range 
100 to 600 lII1H1/day) I . imipramine (50-189 capsule), reclCllllliended titration 
range ·50 "to lOa mq/day; or placebo, ~eOft!i1l8nded t.itration range one to six 
eapaule8/day.The mean modal do •• at. Week.8 was 363.;6, mg/day for the 
n.f~sodon. group and 160.5 mg/day fer the ~ipr~ine group • 

. ~1··~·~· 
. cc.coeibDt,. Medication.' The protocol permitted the use of chloral 

hydrate,. for. 'sleep and' this was the most: frequently used eoncomi.tant: 
psychotropic I\IIl8dloation. Four patient. took prohibited concomitant 
peyeMtropicMdications (dla,epaa, nuoxetine Hel, Synalg08, Mad 
triazolWD)i however •. these patient. were not excluded from the analyses • 

• ffieaq •••• It .. : patientlill were coruaidered evaluable for efficacy (i.e ... 
included in the Intent .. to-Treat. Sample) if they were randomhed to 
treabllent. received ~ do.e of, study ~dication. and had an efficacy 
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evaluation during treatment. of 237 patients evaluable for efficacy, 78 
received placebo, 19 received imipramine, and 80 received nefazodone. 

The HAK-D results at week 8 for center 2 are borderline bue 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. 

1.2.3.4 Conclusions: 
This study shows that results from the two centers do not agree. Center 
one does not distinguish Nefazodone from placebo, however, Imipramine was 
!'lot significantly different either. Center two i15 positive for both 
Nefazodone and Imipr&mine but the combined analysis.for hothcenters is 
not positive. ; 

4 It. 

1.~. 4 St.udY',OlAOA-003 (c:oad"ci:.ed 11/8' \'.0 ,,90) 
A Multicenter, Double-Blind Comparison of Nef.u:odone. Imipramine, llnd 
Placebo in Patients with Moderate to Severe Depression (Protocol 03AOA­
COl; • 

7.2.4.1 Investigators\Locat.ionsl Neelakanta Nair, M.~., John Pecknold, 
M.O. and Syed Jamal Hirmiran, M.D •• Verdun, Quebec and Pointe Claire, 
Quebec; Ronald A. Remick, M.D:. Vancouver, British r;olumbia; iU,shan 
Saxena. Ph.D. and Plilul Crof, M.D., H&milton, Ontario; Rejean Fontai.ne, 
M.D., Montreal. Quebec. Hanuel Hatas, H.D., Winnipeg. Manitoba. 

1.%.'.2 stud~ ~l&a: 

Objective.: To establish the safety and efficacy of ne.fazodone as 
. compared to imipramine and placebo in the treatment of patients diagnosed 

with Major Depressive Disorder. 

P@p"lati@a to be Studied: Out.paU.eint:a of either Bex, llIged 11-65, with a 
diagnosie of Major Depresei~ Disorder (Resoarch Diagnostic Criteria -
that had been modified to require that dyuphoric feat.uree bft present for 
at least: four weeks). 

study o.siga: . Multicenter. randomized, double-blin~, parallel group 6-' 
week comparison of a high- and a low-dose of nefaaMone, imiprUline, and 
placebo. Ratings sClilles included:· 2S-Item . HamUtol'! Ratinq Scale for 
Depression .(HAM-D-2S), Clinical Clobal Impressions (CGX) Scale, Patient's 
Global Auellisments(PCA) Scale. H&milton Rating Seiale for Anxiety (HAM-A). 
and Symptom CheckliGt-90(SCL-90). . 

PlaUI:.~'for<~li.1:.: A .two-way analysb of varbnce (ImCWA) ftlQdel with 
llitudy~enter " etratwa, treatment, and st.udy-center stratwa by treatment 
inter.ction.,effeet. •.. va. used to te.t for BaseUne c~rabiU.t.y ae well ae 
differenceG. bet.v8en·t.natlllenta for the chuoe fraa h_line in UK-I) and 
ccI~se .... rity;~ .• cone.. categorical data such ae CGI and PGA IaproYel'lient 
scon':{Wii-e',:analysed vithin the fnmework of the. ~ral.h:ed COchran­
Mantel-HaenBiel' "(am) procedure, uelng etl.1dy-center .tntWill as the 
$trattfteation variable. Both the two-way AHOVA and am illCldeh were used 
to tellt the differences between tl:eatmente avera.;red. aeroee the et.udy- .. 
center strata.:The t.wo-way AHOV& model also va. used to test difference. 
between treatmentlll within each .tudy-c:enter 8tratwn for the cMnge frc::a 
Baseline in HAM-D'.cores. A Fi.her'llI Exact Permutation test vas used to' 
compare treatments within each IlItudy~centl!ll' stratWi for. CGI·andPGA. The 
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planned sample size of 240 patient~ had a power of ~ 80' to detect ~n 
average difference of approximately S pointe in ~he HAM-D-li Total Score 
between placebo and each of the other treatments (high- or low-dose 
nefazodone and imipramine), within the range of variability projected ,for 
this study. 

1.2.4.3 Studr CODduet/ou~co •• {see appendix for related tables} 

Patie~t Disposition: 204 patients at five study centers received study 
medication. All, 180 patients at Study Center 21!H were evaluable for 
efficacy and 23 of 24 patients were evaluable for efficacy at. t.he four 
discontinued cent.ers. 

DelllOgrapbiC:llu Of the 180 pati.en.tlll Study Center 2l!H, 112 (62\) were wom~n 
and 68 (38\) men. They ranged in age from 20 to 6S and 124 (69\> met. DSM­
!II diaqnollJtic er't.eria for Major Depreelilion. Helancholic Subt.ype; of the 
pat.ients whoee status. wae known, 86 (54\,) experiel"u::ed a previous 
depreeaive epieode. ·'tr~ Ifl"'" 

nosing Iniora&t:icn: Oral cap~ules qiven 8ID or TID. Recommended dosage 
ranges: low-dose nefazodone, SO to 250 mq/day; high-dose nefazodone, 100 
to 500 mq/day; imipramine, SO t.o 250 mg/day; placebo, t.wo to 10 
eapaulelli/day. For pat.ient.s ~t Center 2191 who had an efficacy evaluat.ion 
at Week 6 the mean of the Modal Daily D08e at Week ~was 245.6 mg/day for 
low-dose nefazodone, 462.1 M9/day for high-dose nefa:odone. 215.1 mg/day 
for imipramine. and 9.9 capsules/day for placebo. 

Coceoait:ant Mec'U.clIltioea: The protocol permitted the !Jae of chloral 
hydrate for IIleep and this was the most: frequently \Ulied concomitant 
psychotropic medication. seventeen patients (14 in Center 2191} took 
prohibited concomitant pllych~tropic medications (diazepam, flurazepam, 
hydroxyzine. loctopam, lorazepam. maprotiU.ne, oxazepam, thiopental, 
triazolam). but these patients were not excluded from the analysis. 

Bffic::ac::r Results: Patients were considered evaluable for efficacy {i.e., 
included in the Intent-to-Treat Sample}, if they were randomized to 
treatment, received III dose of study medication. and had an efficacy 
evaluation during treatment. one hundred eighty pat.ients at Center 2191 
were evaluable for efficacy; 44 received high-dose nefazodone. 46 received 
low-doBe nefazodone. 45 received imipramine, and 4S received placebO. ),0' 
There were no significant differences for the nefazodone low dose group at. ~ 
any time. The HIiH-D 11 to1:1tL LOCF wal5 I'SignificantJ.ft t.he. highnefazodone ' 
group at weeks Sand 6. The·;~:()C.~effRtsi;~:were~'not:'· dgnificant. : for' any' 
variable. " . "' .. ' .. , . 

Appendix data is provided only for center 2191. 

In thilll1 "IIItudy. the low dO,se Nefazodone g1:'o1.12, was not effect.ive. The high 
do.e Nefazoaone group beat placebo on all four efficacy yariablelll when 
looking at the tocF reeults. The OC r.sult. de not agree with the LOCF' 
results. The~ec:.J:d.ned analyeis· faillI. to diRinpish~:·Mfaaoc:lon., frCti 
:-p!'iC.~ , , ' 

1.2.5 studf CHIOf-C02 (eoadueted i/II to 11/90) . 
A Double-Blind, Trial of Nefazodone, Imipramine. and Placebo in tl'U& 
Treatment of Depressed Outpatients (Protocol CNI04-o02). 

1.2.5.1IDv.SIItigat.or\t.oc:atic:nu John P. Feighner, M.D., Feighner Research 
Institute, Poway, California. 
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Objec::tivliIlII: To det&rmine the safety tid efficacy of rlefa.:&odone, 
imipramine, and placebo. \.n the treatment of modero!!.tely to severely 
deprl!UUH!d outpatients who met DSM-I.!:I-R criteria for Major Depression or' 
Bipolar Disorder, Depressed. 

Population to be Studied: Outpatients of either sex, aged 18 or older, 
with a OSM"IH-R diagnosis of moderate or severe Major Depression, Single 
or Recurrent episode, or Bipolar Disorder, Depressed. 

Study De.igDl 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 Seale for 
DepreSSion (HAM-D-2S), Clinical Global Impressions (CGI) Scale. Patient's 
Global Assessments (PGM Scale, Hamil,ton Rating,Scale for Anxiety (HAM-A), 
and Symptom Chec::klist"S1 (~CL"81) '. 

P1IUl for balysis: A one-way analysis of va;d,ance (ANOVA) model was used 
to test fo~ baseline comparability as well as differences between 
treat.ments for the change from Baseline in W\H-D and CGI severity scores. 
Categorical data such as em: and PGP! Improvement scores were analyzed 
using Fisher'S Exact Permutation Test. The planned s&mple size of ISO 
pat.ient.s had a power of ~80\ t.o det.eet an average difference of five 
points in the HAM-~-11 Total Score between placebo and each of the other 
treat.ment groups (nefazodone, imipramine). 

1.l.S.3 stud7 Conduc:t/Outeoa. (see appendix for related tables) 

Patient DieP'Ositioa: 180 outpatJ.ents <At eme study center received study 
medication. 169 outpatients were'evaluable for effieaey_ 

D~rapilic:a: Of t.he 180 outoatienta. 101 (59\} were women and 13 (41\) 
men. They ranged in age from (99\) met: DSM-II! diagnostic 
criteria for Major Depresud.on (Single or Recurrent) and t.wo (1\) met DSM­
UI-R criteria for Bipolar Disorder. Depressea, in addition, 36 patients 
(20\) met OSM-IU"R diagnostic: criteria for Kajor Deprellllslon, Melancholic 
Subtype; and 8S (41\) experienced a previous depressive episode. 

Do.lag IQfo~tiou: One oral capsule given QO or two to six capsules 
equally divided BID. Recommended dosage ranges: nefazodone SO to 300 
mg!day; imipramine SO to JOO mg/day; or placebo, two to six cap8ules/day. 
For outpatients who had &.n ef'!-lcllcy evaluation at. Week 6. the mean of the 
Modal Daily Dose at Week 6 was 263.0 mq/day for nefazodone, 206.0 mq/day 
for imipramine. and 5.S capsules/day for placebo. 

Coaco,ait.aDt Mecu'caU.oluu The protocol permitted the u2Ie of chloral 
hydrate for sleep and this was the mast frequently used concomitant 
psychotropic medication. Three outpatients, two in the imipramine group 
and one in the placebo group, took prohibi~ed eonc~tant psychotropic 
medicatiQn (cUa&ep&m, hydroxyzine aCI.. and triazolUl) e but these 
outpatient.e were not excluded from the &l'ullY8e8. 

~fflc:aeY b8ult..n . Outpatient8 were cortlillidex:-ed evaluable fQN: effieacy 
(i.e., included in the Intent-to-Treat Sample) if they were randomized to' 
treatment, received a dose of aatudy medication. and had an efficacy 
evaluation during treatment. one hundred sixty-nine outpat.ient.s werG 
evaluable for efficacy; 51 received placebo, 5S received imipramine and 51 
received nefazodone. 



6 LOCF while the imipramine re~ponae is. The LOCF results for the CGI and 
HAM-I) depressed mood item suggest some improvement for Nefazodone. 

7.2.5.4 Conelusions: 
Thi9 9tudy failed to show that Nefazodone is more effective than placebo 
for the treatment of depression. The imipramine response was Significant 
f~r both LOcr and OC. The study had an absence of dropouts for adverse 
events and iii. large number of dropouts due to lack of efficacy suggesting 
that the dose in the study was too low. 

1.2.' StudJ OlOA2-001 (conducted 12/85 to '1119) 
A Mul.ticenter. Double-Ill.nd comparitl5on of Four Fixed Dc.ses of Nefazodone 
and Placebo in Patients with· Moderate to Severe Depression (Protocol 
OJO~2-000;). 

"1.2.'.1 IDYllllItigai:ors \Locatio'llll:'· Jan Fawcett, H. [';I., Rush Preflbyter illn-St. 
Luke's Medical Center. chicago, Illinoilll. USA~ Yvon LaPierre. M.D •• Royal 
Ottawa Hospital. Ottawa, Ontario, Canada; Sidney c. Lerfald, M.D., 5600 
Mac:corkl.e Ave. S.ft •• Charleston, West Virgini.a. USA; C. Leon McGahee. 
M.D. and 8inni Bennett, liI.S.W., Marshall University School of MediCine, 
Hunt:ingtcm. West virgiriJ.a, USA; John C. Peeknold, H.O. and Heel.akanta 
P.V. Nair, M.D.. St. Mary's Hospital, Montreal.. ~ebee. Canada, and 
DOl.Iglas Hospital Research Cen~er. Verdun. ~ebec. Cauulaa; Gary Tollefson, 
M.D., Ph.D., St. ~aul-Ramsey Medical center, St. Paul, Minnesota. USA. 

7.2.6.2 S~udy Plan: 

Objecti.,e.: '1'0 determine the safety- and efficacy of variQus dosea of 
nefazodone as compared to placebo in the treatment: of depressod patients. 

Populatiol1 to be Studied: Patients of either sex, aged 18-10 (18-65 at. 
the two Canadiliiu'A study centers). wit.h a diagnollllilll of Major Doprelllaive 
Disorder (Research DiagnostiC: criteria - that had been modified to require 
that dytl5phoric features be present for at least four weeksl. 

Study Desigc: Multicenter. randomized, double-blind. ~arallel gr~up 6-
week comparison of four fixed doses of nefazodone and placebo. Ratings 
scales included: 2S-Item Hamilton Rating Scale for Depression (8M-O-25). 
Clinical Global Impressions (ooI) Seale, Patient' Ii! Global Assessments 
(PGA) Scale. Hamilton Ratinq Seale for Anxiety (8M-A). and Symptom 
Checklitl5t-90 (SCL-90). 

Plaa for ADal,eis: A two-way analysis of variance (ANOVA) model with 
study center, treatment, and study ..:enter by treAtment interaction effects 
was used to test: for baselinC/t. cc:mtparability as well aSl differenees between 
t.reatments for the change frClllt-SaaeU.ne in HAM-D and on severity scores. 
Categorical data sueh a. CGI and i'GA ImprovementSeorea were analyzed 
withi.n the frUMWOrk of the generaliaed Coehran-Mttntel-Haenaael (CMH) 
pJ:OCedure, using ,atud:r-center a. the IIItrlltl.,tication variable. Both the 
two-way ~. and-CMB model. were used to teat the differeneea between 
treatment. averag" acre.. the study eenter.. The planmld llIaaple llIiae of 
250 patiente had a power of ~ 10' to detect an average cU.fferenee of 4.9 
points' Inthe HAH-D-l1 Total Score between a therapeutic: dOSJe level of 
nefazodone and placebo or a lIIignifieant: linear trend acrOlU. placebo and 
the four nefa"odone dOllle leveb. 

1.2.'.3 study COfiduet/OutcolIM (Illee appendix for related table8) 

li'atiefit DillllpoeiU,on: 234 patients <At five study centers received study 



medication, 223 patients were evaluable for efficacy. 

l',)f!lIIlOgrapbics: Of the 234 patients, 134 (57\) wer@ women and 100 (4310) 
men. They ranged in age from 18 to 69 and 168 (1:2\) met OSM-U! diagnostic: 
criteria for Major Depression, Melancholic Subtype: 138 (59\) experienced 
a previous depressive episode. 

Dosiu9 Infor.ation: :2 oral capeules given BID. Dosages: nefa~odone 50 
fag/day (one 25-m9 capsule, one placebo capsule): nefa:odc:me 100 mq!day, 
(two 25-11'19 capsules); nef.u:odone 200 mg/da:'!, (tYO SO-mg capsul.es), 
nefazodone 300 mq/day, (one lOO-me; capsule. one 50-m9'c:apsule). 

CODcol&itant Med.ieatiolus: The protocol permitted the uSie of chloral 
hydrate for sleep and this was the most frequently ufied concomitant 
psychotropic medication. Six patients, f9ur on pl.acebo and two on 50 
mg/day nefaz:odone. took prohibited concomitant: psychotropic medication 
(alpr.uolam., hydroxyzine, diazepam, and triazolam), but tnEHle patients·~t~\lI'd"\ 
were not excluded from the analyaea. 

Efficacy Results: (see appendix) Patients were cO!'l~idered evaluable for 
efficacy (i.e., included in the Intent-t~"'Treat Sample) if they were 
randomized to treatment, received a dose of study medication, and had an 
efficacy evaluation durirH,l treatment. Two hundred .t.wenty-three pa.tient~ 
were evaluable for efileacy; 41 received pllleebo, 43 l'eceived nefazodone 
SO mq!day. 46 received nefazodo·ne 100 mq/day. 46 received nefazodone 200 
M9/day. 41 received nefaz:odone 300 mq/day, and 11 patients were 'lost to 
follow-up. 

The week I> results (LOCF and OC) for the CGI and the HM~O Mood Item 1 
were not significant at any dose level. In thh study the treat.ment 
effect.s seen for t.he 200 mfJiday dose are great.er t.han the effects seen for 
the 300 mq/d<t.y. -
"1 .2.6."~~<i'C'O&el •• .ioD.l':' Thi.·tdal<~" fa'lled" to ".howllllt,&ti8tically that 
NefazoCion8;'i8more·.ffect.ive,t;h.n,placebo;'for".the.~t,reablent· of depre.Bion • . 
7.2,'''';',,>03AOA-OO<lA;; lit. Double-SlJ.nd Trial of Two Daily Dose Ranges of 
Nefazodone and Placebo in the Treatment of Depre8sed OUtpatients 

1.2.7.1 IDve.tigator\tocat1oo&: Jame8 Claghorn. M.D., Clinical Research 
Associate., Houst.on, Texas, USA (Study 24(1) f A. John ~u8h. M.D" 
Univereity of Texall, Health Seience C~nter at Dallas, Dallas, Texas, USA 
(Study 2410). 

1.2.7.2 5~ud7 PlaDa 

Qbjeet..ive!u To det.enline the safety and efficacy ,of nef&ul:()done titrat~ 
in "two dOllle rangelll (r~ndec:l low-dose rang4ll 150-300 'tllI9/day and 
reeClllllleDded M.gh-dollle range 300-600 IIlCJ/day) "lUll compared to placebo in the 
.treatlbent. of paU.ent. with aoderate to lIIavere depres.ion. 

'.·,.~~·';.,~tf(~·~~~11·~": .... , "::.~;::Y:~" . 
<:.:hpQlatioato be 5twUed: OUtpati41Ulta of @!tithe,,: sex, 11 years of age or 

'c:ilder:,v£'th a dill9Doa.tll of Hajor Depre .... ive Ep1llod!!t or: Bipolar Dborder. 
D~pre •• ed (DSH-III). 

Studl "'d.p: Mult:icent!!tr. r'andclGd.zed, daubl.-bUnd, p~u:'aUel-group, ,­
week Comparl.IIIOft 'of the safety a.ndeftleaey of two doe. range. of 
nlitl'llzodone and placebo. Rat.ing oeales included: 11-:U:1Imt Hamilton Ratinq 
s(cale for D!!tpre.llIion (MAM-O-11): Clinical Clobal Impre8eion~ (OGl) Scale; 
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I"rwentory for Depree.iva Syr.-ptomatology - Clinicia.n (IDS-C); and Invent.ory 
for Depressive Symptomatolo9Y -Self .Report (IOS-SR). A " .. rrativClI of the 
physician's overall as~assment wa& c~ll~cted on the End-ot-Study 
Evaluation'Form. 

PlaUl for baIy.iln A t\olo-\oIay al'lalY!l-i~ of ·,·".eiance (MOVA} model with 
study center, treatment:, and study center by tr~atment: intaractic:m effects 
was used tc test for basEd.ine com\-"u'ability as well .. s differences between 
treatl.€!nts for the ch'U'I9f! from Basaline in iiAM-D and CGI Severity scores. 
Cate~orical dat:a ouch as CG! IIT.provement s~rem.fflre .u'Ialyzed within the 
framework of t.he .,-,eneralized Coch::-al'l-Mantel-H~ensr.:tl (om) procedur~, 
usin9 stu,~v center as the zjt:.ratific~+:'ion variable. iloth the two-way ANOVA 
and am: m.. . '\!I1s tested the diHerencf!1I '':Ietween treatments av~raged across 
the study €~enters. Th~ planne~ lJo:mple~i::.ze of 240 patifrftltlJ had a power of 
it!! 80\ to df :~ct an Average difference of ;:ou1' poi.nts it. the MH-lJ-11 Total 
score betF· ... n nefazodone and placebo. 

,. 

1.2.1.3 Stud;, Ccnlduet/out.colII. (see rolated appendb: table) 

Patiect. Dispod.t.ioc: J40 patients at two IItU/!" Cfrfntera were randomized to 
treatment. 230 patients wel:e evaluable fOl·.( f.lficacy. 

DlIIII09nphieln Of the 240 patiente~ 144 (60\) _re ~n .p..nd 9E1 (40\) men. 
Patient age ranged from . years. 221 met tlie DSM-:n:I. criteria fer 
Kajor Depression and 13 met the ed,taria fei: Bipolar Disorder, Ileprt9ll1sed; , 
melancnolia was diagnosed 1026 (11\) patient., 158 (6S\) patients had 
recurrent episodes of depression; and 151 (61~) pat.lents had their current 
episode of depreesion for at. lea.t 6 months. 

Dosug IIIl£onaatloa: Oral capsules aemini. •. tered !IUD. RcilcClllll'lWilndeci .dCt • .illqlllt:'~ 
r&nge .. : low-dose· nefa:c:/Chme.lSO to JOO mq/day (50-mg capl1nd.e) I 
&t 100 mq/d&y; high-dose nefuodone. lOO to 600 'tAg/day (lOO-mg capsule). 
beqirud.ng at 200 mg/d&y; pl&cebo 2-6 eap.ules/day~· .. ThcIt· lMan modal dose at. 
Week 4$ was 216.0 mg/day for t.he' low-dose nefa:EOdone group* 513.5 1ItII:J1d-ay 
for the, high-dose nefa:od-one group., andS.! capllIule.!day for the placebo 
group. 

CODeOlllt.auat HetUeat.ioDa: The 'protocol' pemitted t.he use of chlOral· 
hydrate for sleep and- this was the most., tty' used concomitant 
psychotropie medication. Fifteen p4tients t rohibit.ed concomitant 
p.yehotropic medications (alpraaolu. ud.triptyU.ne. diazepalll,hydroxyzine 
HCl, LibrlUf,. 'loraaeput.· L-trypt0pMn". nortriptyline Hel. oxazepam, 
promethad,ne, 5yn_1908, and un.peC'ifi.dtra:nquUi~er); these patients _re 
not .excluded from the analyees. . 



1.1.1 OlOA2-004/005 Multi-Center, Double-Blind Comparison' of 
Nefa:zodone, Imipramine, and Placebo in Patients with Moderate to Se:vere 
Depression (Protocols OJOA2-0004 and OJOA2-0005) 

1.2.8.1 IftY •• ~i9&~Or, Loea~io~.t Jambur Ananth, H.D., Harbor U.C.L.A. 
H~dical Center. Tor~aneeF California; John P. Feighner, M.D., ~eiqhner 
REullearch !nstitl~te, Encinitas, California1 David L. Dunner, M.D., 
University of Washin.gton, Harborview Medical Center, Seattle, Washinqton~ 
Joseph Hendels, H.D., Philadelphia Hedical Institute, Philadelphia, 
Pennsylvania; RQeert A. Riesenberg, H.D., Biobehavioral Associates, 
Decatur, Geor.gia; Carl Wel11sii,. R.D.. Arizona. Psychiatric Associates, 
Ltd., Phoenix, Arizona. 

7.2.1.2 S~udy Plalll: 

Objec~iY.1U To determine the safety and effic:aey of nef&zadone as 
compared to imipratlline and placebo in the treatment of depresllied patients, 
and to provide further clata on the effective dose ran~e of nefazadone. 

populat.iolll to be StucU.ad: Patients of either sex, :1.1 to 70 years of age, 
with a diagnosis of Major DepreSSive Episode with Melancholia (DSH-III) 
and Endogenous Major Cepressive Disorder (ROC); dysphoric features must 
have been present for at. least four weeks. 

Study De.1gB: H~ltic:enter, randomized, double-blind, parallel-9rouP. 6~ 
week comparii!JQn of the safety and efficacy of nefazodone# imipramine, and 
placebo. Rating scales included: 2S-Item Hud.ltoR Rating Scale for 
Depre8eion (HAH-D-2S), CU.nical Global IlIIpreaud.ons (CG:U Scale, Patient's 
Global ASlSJes_nt. ,PGA) Scale, HatIlilton ftatinq Seale for Amd.ety (HAM-A), 
and Sym~om CheckUst-90 (SCL-90). 

PleA for ADa17.~.: Sample meana for laaeline value. and weekly chanqes 
from eaaeline for the HM-D-li Total score, the HAM-D Depre •• eeI Mood Item 
(Itnl 1) and the COl: Doet.or'. Opinion of severity. A :reeponder/non­
rC:i>ponder cateqorization was ullled to 8W1marize data for the CGI: Doctor's 
Op~nion of Improvement and the PGA:Patient'. Opinion of Improvement. 

'a~i.D~ IU,.pos~tioD& 226 patient.s at e1x .t:udy center III were randomized to 
tre~tment. 219 patierote were evaluable for efUcacy. 

~r.plaiC:llu~ Of the . 240 patient •• 109 (48') were women and Hi (5n) 
. men. Patient age'ranqed from. yearlllll. All 226 pa~ient. met the 
DSM-III criteria for Hajor Depre8sive Epi.ode with Helancholia.Depre •• ed 
and.the ROC crU:eria for Endoqenwe Major Depressive Disorder. 122 (55\) 
patients had recur.rent episode. of deprIt8s1on; and 10.1 (46') patients had 
their current epiaadeof depre •• ion for at least. 12 ~nt.hs. 

• o. • '" 

Do.~ ·IDtontat,lOlu Oral cape"le. adnlinisterH BID or 'rID.. ~ded 
douge ranges: . nIIfa:=odcne, s~o. 250 aIi/da.,. (25""'i119 c&pwle), iaipl.'8IIIine, 
SO to· 250 flll9/day (25-l1'li9 capsule) 1 placebo 2-10 Ida.,.. 'fhe mean 
lIIOdal doae at Weelt 6 waa 175.0 flll9/da, fol.' the nil gr''''''P, 155.8 
flll9/day for the iaiprau.ne gI.'OUP, and 6.7 capsula./da:y for tha placebo 
group. 

eoDCCllli~ .. t MecU.catioluu 'fhe protocol ptJtEmittEtd· thloou.e of chloral 
hydrate for aleep and. this was the mollt frequent::lyuSMd concomitant 
psychotropic I!I8dication. FouE' patients took proh.i.bi~ed concomitant 
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"-psychotropic medications (diazepam, lorazepam,· and promethazine); these 
patient. were not excluded from the analyses. 

, 
Eff.icac7 •• sults: Pati.ent. were considered eY~luable for efficacy if they 
were randOftlized to treatment, receiyed a dose of study medication, .nd had 
.n effic.cy evalu.tion during :reatment. Of the 219 patients meeting 
these criteria, 70 received placebo, 7S received imipramine; and 74 
received nefazodone. 

7.l.8.4 CODclus.ioDs 
Thi. w •• the firat study .nd did not show lIi.gnificant result.. The low 
nefazodone do.e probably contr ibut,e. to th18 find~n9'. 

7.3· Activ. CODtrol Trials 

Three studies that compared the activity of nefazodone to tricycU.c 
·antidepr •••• nt. were conduct.d in Europe. study 03AOA-006 in rranc.,· 
compared the activity of nefazodon. to clomipruin. in a •• pl. of 
hospitalized, depr •••• d patient.. study CNl04-003, conducted in Belgium, 
compared the activity of nefazodon. to that of imipr .. ine in a aample of 
depreased outpatients. Study CNl04-016, .lao conducted in Belgiulft, 
compared the .ctivity of nef.zodone to th.t of amitriptyline in • aample 
of depre •• ed hospit.lized patients. 

All three .tucu..a employed • flexible ao ..... titr.tion strategy whereby 
n.fazodone w •• given in divided do... ranging from 100 to 400 mg/d.y· in 
Stud a. Clfl04-003 and Clfl04-Cl16," and from 100 to 600 fll9/day in Study 
03AOA-006. Study CN104-016 diff.red from CN104-003 .nd OlAOA-006 in th.t 
• .uch slover dos. progre.aion ~nd .uboptimal nefaaodone' do.. w.s 
apecified by protocol. This reaulted in • _rkedly lower nef.zodcme do.e 
( ... n 243.5 l119/d.y) in cttl04-o16 co.pared to the other .tudie.. Th. DSH­
III or DSH-III-R di.gno.tic criteria weEe ueed for patient inclu.ion. 

Th.re are· no between· group, diffennees' which··would be .upportive of 
effic.cy. The .ctiv.-cont.rol tri.ls do not offer any help with the 
que.tion of.effic.cy over and .bove wh.t can be le.rned fE'OIII the results 
of:,.:the/pl.cetto-controUed trials. 

7.. Su..ary of Data .ertiDeDt to Iaport.Dt CliDical l •• u •• 
1.t.l CliDic.l .r"i~ors of R.spoa •• 
The sponsor h.1I e.uined pretreateent (B •• eUne) ch.r.cteriatica th.t 
aight predict respon.e to nefazodone ther.py. Since no .ingle .tudy is 
l.rg •• nough;to perait .n ........ nt of outCOllllt in .ubgroup. of patients, 
.et.-.nal,.... of the effic.cy data for .11 patients .nrolled· in the eight 
pl.cebo-controlled studl.. were perforeed. .Four .tr.tific.tion criteria 
vere uaed·to eet.blbb different patient aubgroupe relating to .ev.rityof 
illne.e:";·.l)·patlent. v.ith .... r. depreeeive eyBIPt0m8 ( .... line Clinic.l 
Clobal lapr ••• ions CCOI) Severity of P.ychopathology ecOft of .t le •• t 5 
, .. rJcedly 111»; 2)· .... 11ne 17-it_ Raa1lton Depr.sslon (1IM-D-17) scor. 
at 21); 3) patients lIIHting DSM-UI or DSH-rU-R cdteri. for Major 
Depre.eion, Melancholic Subtype; aDd 4) patients with Recurrent Major 
Depr ••• ion. An additional .. ta-.n.lyeis of patients str.tifled by 
pretre.t .. nt lev.l of .nxiety . ..!ta. done that included· tho.. pl.cebo­
controlled trial. where RAM-A in .ddition to' RAM-I) r.ting. well:'e carried 
out. Effic.cy an.ly •• a utilized the La.t Ob •• rvation carried . Forw.rd 
CLOer) "d.t •• et .nd were ba.ed on the Int.nt-to-:rre.t patient sample. The 
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Tri:lis 
!l:~t~l"hr~ SSi'W Tri;:ycji~ Sc;~.t/Pd~·n~ T,,:,,:, 

S 1<)7 'i '''''''f .- , , ' (,:-i:" 

J !) 0 ~ ! .~5 :-.:() 

0 0 Q ,~ ,/! ·!1 ~ 

I~ 197 -' , 151! :';00 i 19: 

Demographic profiies are provided separately for Phase 1 studies and fo~ Phase rI­
III studies in the f'lLlowLng cables. The vast majority of these phase I patients 
are white males \.Incar the age of 35. There i!l little difference 'among the 
treatment groups. 

XABU S. 1. :2 • 1 
De:llographic:: Profile for Phase . ~ I Studies 

Aceive-t:;:ontrol 
Nefazodone Pl,H::eco 

Tricyclic I n=424 1'1=98 SSRI 
rl"'O ""'24 

AGE J -
Mean (yrll) 37 35 I SS L 
Range Ivrs) II 
Crouos t~ I I , 

<35 ... ::-s 267 (63) 67 (68) .3 (13) 
, 

!--
35-64 'n:!] 

, . 95 (22) 18 1181 8 (33\ 

>65 vrs 62 (lS) 13 (13) 13 ( 54) 

SEX ('II ) 
I 

Female 11 { 17) 9 ( 9) 9 {38} , 
Male 35.3 (83) 69 (91) 15 (63) 

RACE t"l 
White 366 (a6} as (S7) 22 {92} 

Nc:m-I:lhite 56 (1.3) 11 (11) :2 ( S) . 
ce unknown :2 i <1) 2 ( 2) 0 

WEICHT (10) 163 151 153 

a Subiects in s6me studies received other drugs in addition to 
nefazodone or tricyclies. 
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A com'iU~@fi @f ~@M, imlpmmlM, 8lmd placeb@ IW1I p81~ntsl with 
m~. t@ HV@N de'rH~i@lIl. 

In this sampl~ or moderQit~ly to sever~ly depressed o!Jtpatiel"lts, 
fU~raZOOone therapy Imrved saxpenor t@ placeD@, Nei'az@d@ne th~r~py 
Wi!iS als@ Qissoci~ted with fewer dropouts fr@m CldvE!i"S~ ~ffe~ than 
Wi*Si imipraminE!. In view @f th~s~ effl~ty findings QiS w~l! CIS the 
pr@mlsli'l~ side effect and safety profile @f nefalodone, further 
research Is wi'!rFanted to f.Waiual:e its th~l"apEmtic; potent:!<:I1 11"1 the 
l:r~03l:ment @f d~pressive illness, 

PMID: 2690165 [PubMed - !ndex~d for MEDLINE] 
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Nc'fazodooe: aspects of t'ffiGlCV. 
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Rn~ltth~ m a~,rnum d~ ~&m: a ®wdy ©@m~rm~ 
~, tmlpl'InlM, lind .~bc in ~. \IIrith IMjor thPNMkm~ 

BACKGROUND: Nemzodone hydrochloride, ~n ,;mtldepre§arlt tnClt 
~cts <:!!); a 5~HT2 cUl~gonlst and ~rotonin (5-HT) and norepinephrine 
uptake Inhlb!tor, was evahJ~ted In CI double-blind, ImlplOlImlne- and 
placebo-controlled study Invo!vlng 128 p~tlel'ltlll with 
depregion. METHOD: ElIgibfe patiE!l'Itlil were randomly ~s$igned to 
receive placebo (2 to 6 caP!);IJleS/dCliY), Imipramine {lOO to 300 
mg/d~y}, or nefazodone (lOO t© 600 mg/day) for 8 weeks. The 
prlrl€::i~! efficacy outcome measlJre as~d was the number of 
patlentlll who experienced ClIn adequate n.!!spon~ dul1n~ treClitment. 
RESULTS: BClised on glob~! improvement (Clinical Globf:l! 
Impregions-Improvement), 67% of nef~zodon&\H;re~ted patients (p 
<: or '" .Ill) i'lIlui 63% of imipramine-treated ~tl~nts <: or ." ,05) 
responded during 8 week$ of treatment, compared 36% of 
placebo controls. S!ld:y-two percent of nefazodone-treifited, 53% of 
imlpnllmiI'MlH:reated, Clnd 26% of piacebo-treated pat::lentlll ~d 11-
item H«!milton Rating Scale for Depression (HAM-D-H) sC©lres <: or 
"" 10 on completlorJ of !acute treatment. Nefaz©idone-tre!ated patlentlll 
had ~ lower incidence of premawre treatment discontinuation cmd 
fewer dropouts for liu;:ivenie events than the imipramine group, 
CONCLUSION: In a three tlirm comparison with Imipramine and 
piacebo, nefazodone had tile greatest: number of p!atlents with major 
depreglon who responded to theriliPY. Nefaz©idone, a new 
antldepre§ant with novel pharmacology, is a wen-tolerated, 
efflc~clous antidepressant, 

PMID: 8626358 [PubMed - indexed for MEDUNEJ 

A doubh;"blind, 
rH~fa!1odone h1 

A double-blind, pfacel)(J"cantroifed tdal 
two !lo!ie ranges of 11 
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Result 1. 
Accuslon Number' CN-00064536 

Auth~n' 

Title 

Result 2. 

Feighner JP, Pambakicm Fowler 

A comparison of nefazodonE:!e Imipramine, and placebo in patients with moderate 
severe depression. 

Psychopharmacology bulletin. 

In this sample 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 weI! as the promising side effect and safety profile of nefazodone, further research 
is warranted evaluate Its therapeutic potential the treatment of depressive 
illness. 

Accuslon Number CN-00106126 

Author' 

Iw.itutlon 

Rickels K, Schweizer E, Clary C[ Fox If Weise C 

Department of Psychiatry, University of Pennsylvania, Philadelphia, 

Nefazodone and imipramine in major depression: a placebo=controiled triaL 

The British journal of psychiatry: the journal of mental sciem:e, 164(6):802=5, 1994 
Jun. 

Nefazodone is a phenylplperazine antidepressant 5~HT2 antagonism 
reuptake inhibition, Two hundred and eighty-three out~patients a ''''''''''''''''<!''e 
DSM-III-R major depression of at least one-month duration (650/0 ill for over 6 
months), and a mean score of 24 on the 17-item Hamilton Rating Scale for 
Depression (HRSD), were randomised to treatment with nefazodone, or 
placebo. The double-blind treatment period was 8 weeks in duration. Nefazodone's 
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 f 78% of nefalodone and 83@/@ of imipramine but only 55@/0 of 
placebo patients (P <: O,Ol) were globally much or much improved, Nefazodone 
was better tolerated than imipramine, with and a lower &l"Icri6'i~.i1'lI 

Side-effects during treatment, 



Result 3. 

Acc~~ion Number CN@00103953 

_6ltutien 

Title 

Abstract 

Fontaine Ontiveros Au EHe R, Kensler TT, Roberts Dll K~pilta 58 Ecker 

louis-H. ~font@ine Hospital! Research Centret Montre@l, Quebec, Canada. 

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

Journal of clinlcat psychiatry. 55(6): 

BACKGROUND: Nefazodcme is a 5-HT2-receptor antagonist and serotonin (5-HT) 
selective reuptake inhibitor. This study evaluates the safety and efficacy of 
nefazodone in patients with major depressive disorder (MOD) compcuison 

G 

imipramine and placebo treatments, It also compares two dose ranges nefazodone 
to investigate its optimal dose range. METHOD: Nefazodone was evaluated in a 6-
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 on the Items of the Hamilton Rat!ng Scale for Depression (HAM-
D). Patients were randomly assigned to placebo capsules/day), Imipramine 
(50=250 mg/daY)1 or nefazodone in two dose ranges (50-250 mg/day or 100-500 
mg/day). RESULTS: Improvement on depression measures with nefalodone in the 
100-500M mg/day dose range (endpoint mean:: 460 mg/day) and imipramine 
(endpoint mean = 214 mg/day) exceeded that with placebo. Some benefit was 
observed in the nefazodone 50-250-mg/day treatment group (endpoint mean = 
mg/day), but it was suboptimal. Evidence of nefalodone's efficacy as an 
antidepressant was conSistently observed on physician- (HAM-O, Clinical Global 
Impressions [CGI]) patient-rated (CGI-patient rated) scales. By patient 
report, improvement of anxiety symptoms associated with depression was 
with nefalodone as early as the first week of treatment, and benefit was seen with 
both nefalodone dosage groups. Analyses of the physician's global assessments of 
therapeutic effect and side effects at end of treatment showed therapeutic benefit for 
both nefalodone and imipramine treatments; however, patients in the nefalodone 
treatment groups were Significantly less troubled by adverse experiences 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 . 

. Acc_ulen Number CN-00092545 

Institution 

TItle 

Frewer LJ I lader M 

Department of Psychiatry, Institute of Psychiatry, Denmark Hill, london, UK, 

The ~~_"of nefalodone, imipramine and placebo, alone and combined with alcohol, 
. /J~normal SUb?~ 

PI, ' ~' ~ clinical psychopharmacology- S(l}: 

({\}~~ Nefazodone (200 mg, 400 mg/day) imipramine (150 mg/day) and placebo were 
~'~ administered to 12 normal, healthy volunteer subjects for a period 8 days each, A 

. measured dose of alcohol was consumed with the on day A 
physiological, psychomotor, cognitive and subjective was carried before 
drug administration and 2 h after drug administration on days 1, 7 f and 8, 
Nefazooone had little effect on heart rate and blood pressure whereas imipramine 
increased both heart rate and diastolic blood pressure, Nefa:zooone 400 
the critical flicker fusion threshold, Dose~dependent improvements psychomotor 
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Result 5. 

performance (Gibson Spiral Male) and complex memory performance 
pursuit rotor, and visual working memory) were produced by nefalodone while 
imipramine administration impaired performance on these tasks, Subjective changes 
in alertness and bodily symptoms were produced all compounds. 
nefa:zodone failed to potentiate the sedative~hypnotlc (depressant) effects 
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 lack of anticholinergic activity of nefazodone, Also, 
nefazodone failed to potentiate the depressant effects alcohol, perhaps because 
its minimal alpha-blockade, 

Accealom1 Number CN-00124712 

Author 

Inlltltutlon 

Cohn ex, Robinson DS, Roberts DL, Schwiderski O'Brien Kg Ienl JR 

Cohn Center, Houston, Tex, 

Responders to antidepressant drug treatment: a comparing nefalodone, 
imipramine, and placebo in patients with major depression, 

The Journal of clinical psychiatry, Vol.57 Suppi 15-8, 1996, 

BACKGROUND: Nefazodone hydrochloride, an antidepressant that acts as a 
antagonist and serotonin (5~HT) and norepinephrine uptake lnhibitorf was evaluated 
in a double-blind, Imipramine- and placebo-controlled study involving 128 patients 
with major depression. METHOD: Eligible patients were randomly assigned to receive 
placebo (2 to 6 capsules/day), imipramine (100 300 mg/day), or nefalodone 

600 mg/day) for 8 weeks. The principal efficacy outcome measure assessed was 
the number of patients who experienced an adequate response during treatment. 
RESULTS: Based on global Improvement (Clinical Global Impressions-Improvement)r 
67% of nefazodone-treated patients (I' <: or := .01) and 63% of imipramine-treated 
patients (p <: or = responded during 8 weeks treatment, with 
of placebo controls, Sixty-two percent of nefazodone-treatedg 53% of 
treated I and 26@/o of placebo-treated patients had 17-item Hamilton Rating Scale for 
Depression (HAM-i)-17) scores <: or :: 10 on completion of acute treatment, 
Nefalodone-treated patients had a lower incidence premature treatment 
discontinuation and fewer dropouts for than the imipramine 
CONCLUSION: In a three arm comparison with Imipramine and placebo, nefalodone 
had the greatest number of patients with major depression who responded to 
therapy. Nefa:zodone, a new antidepressant with novel pharmacology, is a well­
tolerated, efficacious antidepressant. 

Copyright (c) 2000-2006 Ovid TedJoo!Qqies. 101:. 
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NDA ~: 20~ 1521 Class 1-S NOV I 9 1993 

fl'.pplicant: 8ristol~Myers Squibb Pharmaceutical Research Institute 

Name of Drug: SERZONE Inefazodone hydrochloride) 

!ndicaticm: Treatment of depression 

Qocuments Milview§;d: Volumes 1. t, 1.9410 1. 183, 1. 186 

Medical Input: Dr. Earl Hears; iHfD~ 120) has been consulted during the process of this review. 

Introduction",., 
This review focuses primarily on the resuits of8ptacebo-controlled. rand~d,dooble·blind 

studies designed to Sh~!tsafeJYJ!!l!t!!ftcacy'ofnefaZodone for the trea~i"Ofdepresston. In 
addition~ the. res~ltso. ~ .. ~,,~dthe .• sponsor·s m~ta-analysis of.the Ioilg"~~rmdiltil. are 
summarized In thiS lev! w. CharactenstlCs Qf the 8~fficacy studies are summarimdinthe table below. 
'The stuwE!sareplesentedin the table. and' inttii~r'View' in chronological mder~' ';;~" 

:<>~:"'-} 

.. ' 
.,. " 

, .' '." ." "-

TFU:ATMENT~RM.ANO "-; ;':·~~·;\/r· .:: < . 
.... , .. '.,,":. 

DATE PEAl( DOSE AllOWED 'OFPATlENTS ~.OF 
,~HUDY INITIATED IMGIDAV) EVALUATED TRfAtMENT 

V 030A2-0004!OOO5 6/85 Nef8~250. 14 G_eb 
DOSIII Titration ImiPf~250" . 75 

\,:j,:,y 
" : ~-' 

'Aecebo ,.'.l. ,"'" ' .. '. '., 70" 

i. CilOA2-0001 12185 NafaiOdoo.·!iO 43 e~" 
fjx,m Dose Ne'8z0d0n., 100 46 

NefaZOdoM 200 46 
Nllfuooon.,300. 41 
PlacebO " 41 , 

V 03AOA,OOJ 11186 Nefazoo_ 250 51 6wMits 
Dose Titration Naf41Odo ..... 500 SO 

Imipf~250. 50 
", ,·i .: .- PlacMO 52 

l/ OJAOA·OO4A 4/:::1 foiefazOdorie 300 71 6WMks .. : 
00S6 Titration NefaloaoM·.600 76 

Placebo "07('" 71 
,/ 03AOA·OO4!fi 8/81 Nefazodone 300 ' 113 SweekS ." 

00S8 TitratiOn N.f.~600 18 . ' 

Placebo .... 15., ....... '. 

v CNt04-002 7188 NetazocioM 300 57 Sweets' 
Dose Titration Imiprlll"l'liM 300 55 

Placebo 51 

V CNHI4-006 1189 NefuoooM 000 80 I weeks 
Dose Tilretion ImiprlllriM' 300 19 

Placebo 18. 

J CN104-005 2/89 Nef41oaoM 600 86 IWllllllits 

Dose Titretio" Imipramine 300 83 
Placebo .' !iH '" 
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MEMORA DEPARTMENT OF HEALm AND HUMAN SERVICES 
PUBLIC HEALm SERVICE 

FOODAND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

NOV 20 1991 

fum: Mathematical Statistician (HFD-713) 

Subject: Problems with Nefazodone analyses (NDA 20-152) 

.Th: 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 dalato 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.Doctoc's Opinion of Improvement and 
Patient's Global Assessment were collapsed into·dichotomous variables whose: categories 
were responder Inon-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 con.~titutes a center. trial eN 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 tbeiraddresses reveals that each center contains numerous 
subcenters. and several investigators are associated. with each subcenter. Appendix C-l 
lists 6 subcenters within Center 001: .. 

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

2) PhiladeJphi~ PA; Drs~ Amsterdam, Berwish and James; 36 patients 
3) Wilmingto~ DE; Drs. Clary. Swenson and Gross; 18 patients 
4) Willingboro, NJ; Drs. Fox and Francesco; 24 patients 
5) Charleston. WV; Dr. Puzzouli; 13 patients 
6) Charleston. WV; Drs. Cavender. Cavender. Harshbarger and Weise; 24 

!>atients. 
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A similar list shoVv"S Center 002 contains 1 Sliocenters. 

It is important to note that the slioceruers in CelUer om cover 4 states and 3 
metropolitan areas (Philadelphia. Wilmington. Charleston); ba.~cd on geography alone_ 
the claim that they constitute a single center is dubious. If all the investigators involved 
in this center received the same Haining in the administration of the instrumt.'nts used to 
collect information and the patients were appropriately randomized, then perhaps Center 

can be treated as a single center. Center 001 could be hroken into 3 centers 
reflecting the 3 metropolitan areas and analyzed accordingly. The spomor 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 ~ingle center. 
nle same attention must be paid to Center 002. 

Further complications are evident in trial eN 104-005. Dr. Rkkels is !i~ted 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 subcemer 1 in Center 
001 but examined no patients in Center 002 where he wa..<>t a co·principal investigator 
with Dr. Rickels. 

Other multicenter trials which potentially contain subcenters within individual 
centers are: OJAOA·003, OJOA2·()()()7. eN 104·002 (Feighner), eN 104-006 (Fabre/­
Cohn), and 03AOA·004A (Claghom/Rush). Tri~ll 03AOA·003 contains one large center 
and four very small ceml~rs. "nlC sJXlnsor chose Ihe largest center for analysis and 
dropped the other four. An analy~is that somehow accounts for the four small centers 
(e.g. grouping them into one cenler and performing a two cemer analysis) should be 
provided. 

Thc sponsor should provide analyses of these studies adjusting for subcenlers 
along with the rationale for defining subcenters. 

. 'The third prohlem involves trial 030A2-0n04/030A2-0005. As the trial numher 
suggests, two protocols h~y!! beenro~sr~~l~,lWJ!t!liil.= EiiCllprotocol tailed' for 
OJ. ffiulucenter trial with three centers; the two protocols together create one multicenter 
trial with six centers. The sponsor ITI.l.l$t eXQlain, why these protocols were combined and 
whether they were combined e . . an._Jbis trial will 
requue un er attentIOn I data were combined after subject recruitment began. especial­
ly if two randomization schemes were employed. 

Kenneth R Petroni::;, 1\1.5., M.P.H. 
Mathematical Statistician 
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PHASE II/III STUDIES 

e~~EBO-CONIROLLED TRt~S 

CN104-045 
USA 

~NI04-0S4 
SA 

CNI04-0S8 
USA 
(ongOing) 

Mul~icenter, double~blind, randomized, placebo-controlled, parallel-group; depressed 
~atient8 (N-220), ~ 18 years of age, B1 men and 139 women; Nefazodone 100-400 mg/day. 
QD or BID; 6 weeks. 

~lti~Etnte~f ,:'dou~le-blind, randolllized, placebo-controlled, parallel-group; d,epressed 
~pa~l.en1;:II.-t~-1~-lnil:18 years of 4ge, 62 men ,and 129 women; Nefazodone 100-600 mg/day, 
divided doees, BIi)1 fll-l0xetinEi 20 mg/day, QO; 8 week •.• 

Multicenter, douDle-blind, randomized, placebo-controlled, parallel-group; depressed 
~atient. (HaSC») ,. il: 65 years of age, 28 men and 42 women;' Nefazodone 100-400 mg/day I 

'.' divided doses,' SID; fluoxetine 20 mg/day, QO, 8 weeK •. 
~ -1 "} '" 

t/II~~center, double-blind, randomized, placebo-controlled, parallel-group; depres.ed 'at,' tient.(N·51,,~6S years of age, 24 menand 33 women; Nefuodone 100-600 mg/day, 
I divided doses, BID; 6 weeks. 
AF'" 

CNI04-,016 Jr-~~~" ltic,anter, double-,bl1n,d" randomize, d , Phce,bO-Co,ntrolled, parallel-group; depresaed 
USA J,~1~"" n ~ient. (7 days during baseline and 7 days ondouble"'blind medication) (N"'28), ;e 18 
(ongoing):I"' 'I are of age, Nefuodone 100-600 mg/day, divided doses, BID; 6 weeks. 

ACTlVE";CQNUQLLEP , T81ALa 
CNI04-027 Multicenter, double~blind,randomir.ed,parallel-groI.lPi elderly depressed inpatients 
Germany (N-44), ~60 yGuu~.of &ge" 40 men and 4 women; Nefaltodone 50-150 mg/day, divided dose, 
(ongoing) BIDlmaprotiHne2S;"75 mg/day,divideddoses, BID, 6 weeks. 

CNI04-031 
UK, Holland 
(ongOing) 

Multicenter,dou~le ... bU,nd,randomized, parallel-group; outpatients with mood'disorders 
(N-39), il:' 18.Y8&r80f age, 15 men.an>! 24 wOlllen; Nefucdone 100-200 mg BID, 500 mg QD; 
Fluoxetine 20-40.lIIg QDi 6 week •• 
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('~:.i.04-0S2 

Italy 
(ongoin91 

CN104-05S 
France 
(ongoingl 

UNCONTROLLED 

CN10*-007 
USA 

CNHl4-051 
Italy 
(ongOing) 

CNI04-0ao 
USA 
(ofi9cllng) 

Multic~nterr double-blind, randoml~~d, parallel-group; outpatients with moed disorders, 
(N=91), ~ 18 years of age, 28 men and 69 women; Nefazodone 200-600 mg/day, divided doaes, 
BID, fluDxetina 20-40 mg/day, gD; a weaks. 

Multicenter, double-blind, randomized, parallel-group, patients with mood disorders 
(N=45), ~ 18 years of a9', 18 man and 27 women; Nefazodone 200-600 mg/day, divided doses, 
BID, fluoxetina 20 mg/day go; B weeks. 

TRIALS 

Multicenter, open, outpatients with ObaeBBlve compulsive DieordDr IN=20). ~ 18 yearB of 
age, 10 men and 10 women; Ncfa:odono 100-600 m'l/day, dl'lid.!d doaen, ~D ')I UrD; :i weeku. 

Multicenter, open, outpatients with mood disorders (N=68}, ~ 16 years of age, 25 men and 
43 women; Nefazodone 200-400 mg/day, divided doses, BIOi 8 weeks. 

Multicenter, opel'll patients with disorders IH·85)~ ~ IB yeare of age, 34 men and 50 
women, Nef.u:odone 100-600 mg!day, ivided dQ[leu, BID; 8 Wo;."k!L 

CN1D4-90J MultLcenter, open, compaseionate uee ptudy; patientB (N:12). ! 18 years of age; 
USA Nefazodone 100-600 mg/day. divideddoBus, BID, up to 12 montha. 
(on2ain~j _ 

1/1 one pat.ient received only placebo (dl,!!:'ing the baseline phasC') and was u'lildvertently Lncluded in the 
nsfaitodane datAbaslil. 

S,IL '" l.@ dome? M,t). '" multipl® dou; QOO other ; QD • dal '8'1. s solution; 
i.v. = intravenous, p.o. ~ orally; A.M. = ,n. = even "91 BID = twice , day; TID· three times a 
day. 
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findings of these analyses are summarized in the ~ectionB that. follow. 

The objective of thi.s meta-analysis was to determine if the severity of 
depression at baseline affected response to nefazodone. Two criteria were 
used to at.ratlfy the sample of patients: a. Baseline CGr Severity of 
Psychopatholoqy score of at least S. (markedly ill); or aeaselineHAM-D~l1 
score of at least 21. The HAM-D- stratificatl.on results were consistent 
with the eGl stratification analysis, hance only the latter are presented 
here. 

For more severely ill patients (eGI severity Score ~ 5}. both nefazodone 
and imipramine produced significantly greater ilYlprovement than placebo 
treatment in HAM-I)-11 (change from 8aseline) and in responder rates [based 
on the eGr Doctor's Opinion of Improvement). The degree of improvement 
was similar with both nefazodone and imipramine treatments. 

For those patients categorized as being moderately i1:L (eGI SeverLt.y Score 
5 4) both active aqents were auperior to placebo as well. Both nefazodone 
and imipramine prod'lced significantly greater improvement than placebo 
treatment (HAM-I) assessment and eGI Global responder rates}. and the 
extent of improvement was Similar: for the two treatments. 

A meta-ana.lysis stratifying for p<ltientlB who met DSK-Ur,or [ISM-III-it 
criteria for Major Depression, Melancholic Subtype" was done to evaluate 
nefazodone's efficacy a.s a function of diagnostic subtype. Approximately 
half of t.he patients from the adequate and weH-controlled studies met 
criteria for Melancholic Subtype. 

In the subgroup of patients with MelancholiC Subtype,.both nefazodone and 
imipramine treatments were significantly superior to placebo. Both active 
treatments. produced comparable levels of improvement ba.sed on change from 
baseline in HAM-i)-17 and HAM-I) Retardation Factor scores. Both treatments 
resulted in approximately 60",· of patients being rated as treatment 
responders (CGl Improvement Scale: rating of "much improved~ or "very 
much improved"). 

Patients treated with nefa:todone with non-melanciloli.: Kajor Depression 
(41~ of the sample) also improved significantly inHAK-D~17 (change score) 
and CG:r Improvement Scale compared to pl,aceh9. In the moderately ill 
depressed patient group, imipramine treatment also had a higher eGr 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-

1.4.1.3 Recurrence 

The objective of this meta-analysis was to deterrili.ne nefaa:odone' e efficacy 
in patients with a history of depressive episode before the index episode 
of depreslI3ion (recurrent episode) as compared to the therapeutic response 
of patients during their first depressive episode (single episode). Among 
patients wit.h recurrent episodes of depression. those treated with 
nefazodone or imipramine improved more than patients receiving placebo 
treatment, based on significant differences in HAM-D-11 Total, Retardation 
Factor, and eGI Improvement ratings at end of treatment. 

Results were si.milar for those patients with siogle episode depression. 
Nefazodone and imipramine treatments produced significantly greater 



improvement than did placebo 011 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. 

A meta-analysis of 6 placebo-controlled trials where !~amilton Anxiety 
(HAM-A) ratings were available examined the association of severity of 
anxiety symptoms and response to treatment. Baseli.ne Hamilton Anxiety 
(HAM-A} Total scores were used to stratify patlents into highly anxious 
(HAM-A ~ 19) or lesa anxious (HAA-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 
opinion of Improvemttnt. and HAM-D-17 scores (mean). This is true .for both 
the highly anxious and less anxious patient.s with Kajor Depression. 
Nefazodone'8 effects are equal in patients ·..tit.h Kajor Depression, 
irrespective of baseline level of anxiety. 

Three IiItudy designs employing differing nefazodone dosing strategies were 
conducted du.ring nefazodone's·'·clinical development. in order to . obtain 
complementary information about therapeutic dose: fixed drug doses ~. 
placebo; titration of drug dose within two dose ranges YJ!. placebo; and 
dose-titration ~. placebo where ~efazodone could be administered within 
the lower-dose range or across the full therapeutic dose range. It was 
recommended in most protocolstbat nefazoaone be administered b. i.d. 
Target dose ranges were generally from 100-JOO mg/day (lower dose range) 
or 100-6.00 $9/diilY (higher.doae:range). 

Meta-analyses of the results of placebo-controlled. flexible-dose 
titration trials (oefazodone 0=696) were conducted to assess 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. Nefazodone therapy should 
IHmaUy be initiated at 200 mg/day{lOOmg b.Ld.) with dose increases for 
most. patients. after assessing response to drug, to JOO or 400 mg/day 
within the first two weeks of treatment. For sorne patients a ~ubsequent 
increase to 500 mg/day may be needed to maximize response. At the highest. 
dose (GOO 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 ~ 65 years of 
age indicate that the therapeutic dose ie lower for the elderly (100-400 
mg/day) • 

In three of the studies (OJAOA-004B, OJAOA-003-2191, and CNI04-00S) 
nefazodone given in therapeutic doses is the treatment regimen 
consietent.ly associated with favorable response. The magnitude of 
treatment effect observed in these studies is both statistica.lly and 
clinically signifieant, with response rates ranging from 58' 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 
!:{AM-D improvement scores between the nefazodone and placebo treatment 
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groups varied from 3.2 to 4.2 change units in favor of nefazodone; 
improvement with imipramine treatment was generally similar. 

:'indings of. a fourth dose-titration study (CNI04-0~)2; in which the 
nefazodone dose was limited co a maximum of 300 mg/day (dose range 50-300 
mg/day) show that this lower dose range study also detected therapeutiC: 
benefit of nefazodone treatment. The treatment effect was less compared 
~o the imipramine treatment effect, presumably due to the lower dose range 
for nefazodone in relation to the imipramine dos.e. The flMlgnitude of the 
change from Baseline in the HAM-i)-I? Total score compared to placebo in 
this study was intermediate between that of treatment groups where 
nefazodone has been administered in its therapeutic dose range or a lower 
range in .other studies. 

An approach undertaken by Bristol-Myers Squibb is to evaluate long-term 
efficacy utilizing the double-blind continuation treatment experience of 
patients who slJccesefully completed ehort-term treatment in a double­
blind. placebo·~controlled efficacy studyl. The decision to continue 
double-blind therapy was made by the treating physician based on initial 
clinical response of the patient. This double-blind extension phase was 
incorporated in <ill controlled nefazodone efficacy trials conducted by 
Bristol-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 nefazodofle, where 
drug treatment effect was detected, was performed Patients who had 
responded to treatment with nefazodone. imipramine, or placebo during the 
initial phase could remain on double-blind treatment for G months if 
continuation therapy was judged to be clill'licaUyindicated by the treating 
physician. During the long-term extension phase discontinuation ~or lack 
of efficacy was used as an indicator of relapse. Diecontinuationfor 
treatment failure (Le. toxicity or hck of efficacy) during the entire 
course of the study (acute phase and long-term e>etens:ton phase) was used 
as an indicator of the net benefit of continuing drug treatment. 

Survival analysis was performed using the Kaplan-Meier method to estimate 
survival curves for time to discontinuation. Log rank teste stratified by 
study were used to assess pairwise differences in .:ime to treatment 
discontinuation for nefazodone (n=163) versus placebo (n=94) 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 a similar stu.'vival 
analysis, in which time t.o treatment failure was aseessed from start of 
treatment. Nefazodone (n = 356) demonstrated superiority (p Viii placebo ~ 
O.OJ) over placebo (n .. 218). but imiprami.ne (n .. 194) did not (I" va 
placebo" O.Jl). 

'Greenhouse, Joel 8., Stangl, Dalene, Kupfer, David ,J. Prien, Robert 
F. "Methodologic Issues in Maintenance Therapy Clinical Trials" Archives 
gf General Psychiatry 48: 313-318. 1991. 
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7 :S Efficacy SWlUlary 

Study 03AOI\-0048 is positive with positive results on three efficacy 
variables but not on the HAMD depressed mood item. Study CNI04-006, 
center two, is positive with a HAHD total results borderline significant 
but the other three variables positive. Study CNI04-00S. center two, is 
positive with very positive results from both LOCI" and OC data sets. 
Overall Nefazodone demonstrates efficacy for the higher dose ranges in 
t.hese double blind, . controlled. ,trials. 

8.0 

8.1 

Safety Findings: 

Metbods: 

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) 
statistical comparisons using the Fisher"s Exact Test' for a 
pool of double-bli1\d.;contr~,lled trials providingcomPi,lrisons 
C?f,,tai;>pratory (i~d.in9'#. ~.~t;,~.,l l[li9n8, ~q;find~ng~;}~M; .• ~Y,.~~~ 
events, (4) a search of the medical literature for safety 
reports, (5) and a reviewal all information avaUabletn the 
data base related to drug demographic interaction, drug 
disease interaction, drug/drug interactions, withdrawal 
phenomenon/abuse potential, and human reproductive data. 

The following findings are based on the safety update data base except as 
otherwise -noted.' The cut-off date."are listed in 5 .1.1. 

(L2 Deatbs: 

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 iDedication. 
Table 8.2.1 gives informati,on reqarding 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 Patients 

Short-Term Safety of Nefazodone 

Maximum 
Protocol Slud), Center- Dose Study 
Number Patient Number (mg/day) Day Cause of Death 

tieCazodons 

CNJ04-OO3 001 300 14 Suicide b)' banging 

CNI04-016 001 300 24 Suicide by drowning 

CNJ04-029 001 200 33 ~uicide by banging 

imicramine 

CNI04-OOS 002, 100 15 Homicide-fatal gunshot wound 
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The first trial listed in the table above «Studv 030A2·0004/0005) will not be reviewed In detail 
but will be included in summary tables in the appendix. The nefazodone dose n 15 mg/day) used in this 
trial was less than half the dose generallv shown to be required to demonstrate efflCacv for nefazodone 
over placebo; therefore it is not surprising that this study failed to differentiate nefazodone from 
placebo. 

For the other 1 trials, the focus of this review will be the results of four efficacy variables; 
HAM-O 11 Total, HAM~O depressed mood item, Clinical Global Impression Severity of IlJnesSscore.and 
Global Improvement score. Fot' a description of other efficacy variables measured in these trials. see 
Dr. Hearst's medical.review. 

Nefazodone dosing;s discussed on pages 44 to 48 of this review. Summary Tables II. and 111. 
on pages 55 and 56 summarize the dosing in each trial. . 

Basically the same statistical analyses were performed bv the sponsor for all the studies. Onlv 
data from the intent-to-treat UTT) sample was analvzed and results for both last-observation-carried­
forward (lOCF) and observed cases (OCt analyses were presented. All four efficacy variables were 
analyzed using an analvsis of variance model including terms for treatment. treatrMnt bv center and 
center. Effects were assessed UStng TypellTlIVsumor-squares.'MlerebaseimetfrRerences occurred, 
an analvsis of covariance,model was used with baseline as the covariate. (The assumption of , qual 
slopes for this model was tested bv the sponsor and resutts were presented in an appendix to tbestudv 
report.) In addition. theCG"scotes arid the HAM-D. Depressed Mood Item were analyzed categoriCally 
'using the Cochran"Man,tet·Ji~enszel procedure. . " :".~;.':' 

for each study. tables showing the number of patients on study and the reasons for dropouts 
are provided. Tllese.tabktsw:erecreated using the sponsor's data in Appendix E. Table 5.2a~dTable 
5.4 of each study report. The nUrfliJer of patients on study are the number of patients who compieted : 
the study week and entered the next week. 

The· demographics across all the studies were generally consistent. All the patients were atl 
treated as out-patients.A~pfoxirnately two-thirds of the patientS enrolled in these 8 placebcH:ootrolted 
trials were women. Mor~-than 85% of the patients were white and the average age of the padents 
was about 39 vears.(range of18 to 81 years). . . 

,_. To ente, thes~,,~ patients were required .to haveascore.ofatJeast 20 on theHA~·D.17 
Total. To estabfish eligibility,a baseline washout period varying from 4 days to 4 weeks pfeCededt." 
treatment period. - . .. . 
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Dosing 

The dosing data in all trials was presented as modal dose. The mean modal dose refers to. the 
mean of. the patients' weekly modal doses. 

High dose in this section refers to titration of the do~e to peaks 0' 500 or 600 mg/day while 
low 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 study). An ANCOVA with basefrne HAM·O and study 
as covariates revealed a U-shaped relationship between dose and HAM-Dchangefrom 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 fromabciut 350 to 600 mg/day 
is not well-defined and that it is difficult to verify ~·-.e sponsor's conclusion. 

F~~-D-17 Total Score: 
Mean Cumc:e from Baseline vs. Endpoint: 1!'.odal Dose 

Placebo-Cont:::-olled. Dose-Tit::rat:ion Studies 
Nefa:odone Overview of Clinical Findings 

44 



Reviewer's Comments on Dosing 

This reviewer was concerned thatth. rraQdal dose may overestimate the dose. given since 
missed doses would not be considered. From data provid8d by the sponsor, this reviewer fOund that 
the mean modal dose was about 5 to 15 mglday higher ~ the mean dose. in gene.ral. Compliance 
then appears to have been high so the use of modai doseS does not appreciably overestimate the dose 
used. (It should be noted here that the sponsOrp,esentedcompiiance data by patient but no summary 
data was presented in the subinission:). . . . ' .. ' . .•.. 

low Dose Nefazodone Versus High DoUNefazodone 

The sponsor has conducted 4 placetxl~ontrol~ trials which utilized multiple dOses of 
nefazodane. One fixed dose studY (Study 030A2~OOO7}. was conducted and has been already 
discu.sed in this review~Thisstudy failed to.s~w a:reI.~h~pbetween dose andefflCaCV (see Figure 
1 on page 5), proba,*!dueto;poor triaidesigllo;dnsuffitieotdose tange. '. . 

The 0lhar3 ~cebp.;controlled. trials ~re d~tiU!ltiontrials of2 dose levels.ofnefazodone. 
The HAM·D Total d~ta byueatment· group for,tJ1ese~". l$,dlPicted . in Figures 3 (page1~),,4 (page 
un and 5 (page 2H~ From these figures itis~lear tbat:theJow dose of nefamdone is riOt more 
effective' than placebo •. ' (Also see Summary' Table '.111 on page 52.) In general, . pairwiseCOiTlpaiisons 
performed by the sponsor showed that the high dosEtwassigniiicantly different from bothpfaceooand 
low dose' and that' the. low dose was not different· 'trom 'plaCebo~ This reviewer does nat .thinkthat a 
trend analysis would proVideadditiona' iniormadpri P!, the relatiOnship betWeen the 2 doses # the 
trend would most'ikely be.positive p'imariIY_dlH'to..ihe'differ~Oc:e between the high cloSeand~ebQ, . " ", " . . '"." ":;' . - ;. I," ", ': ., i,~.·' " .' 

High Dose Nefazpdone· 

Five .stual8shad'a~ighdose nefaZodpn~~~t'ritentatm;Studies 03AOA-003~ o3lOA~A + B;·. 
eN 1 04-006 and CN 104-005. Onlv Study,03APA.~Q()4A as not_looked at by center beca.use%he results 
fot th82:ceritersware :WrySilnila"'~' '-"';}J/:\~"";"f~"~:::)(,;~':'~;,<- .'. ' . . . '.' '. ".,. ;"f"i~:;.',' ..... ,. 

. Thisrevi.werioOked at the effeets ,f:hiQh_doH n~f8zodOne in two ways;. 1 ) ptOtted1he mean 
modal doses over lime for the 5 studiestha~used:h.ighdo$.'J1efazodone (Figure 11) and2J graphed 
the HAM·D effects by dose for the cOn:'plet~,. in'~~ich'''ofthe 5 stuclies (figure 12).Theobj8ctlveof 
the first graph is to see if there is a relationsbip.betv.,eentheescalationof the dose aI1d tile ,presence 
of a positive outcome: nOte on this graph that sOlidunesdericte centers that showed posi~veeff~. 
The -objective of Figure 12 is to see if the, final-dose 'I8vel \oVas related to the firia. resOOnse for 
comp'eters. .' . ,. ". .. .... '.. .. '.,' , 
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From Figure 11' it can be seen that dosing was increased during the first 3 to 4 weeks of the 
"studies and then maintained fo; the,r~maining weeks as dictated by the protocols. There appears to 

,;be no clear-cut: relationship between the escalation of dosino and trial outcome. The onl'/ similarities 
',;are between Center 2191 of SiUdy 03AOA"()()3and Center 1 (Mendels) of Study 03AOA-004B; bOth 

'show peak doses at Week 3 above 450 mol day. CThis SeemS to support the sponsor's recommendation 
" o"doses of 400 to 500 mg/day.) The other Positive center was Center 2 of Study 1 04-005;' the, doses 
". hf!re are considerably Iower,peaking' at about 350 mg/daylttshould 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 Gf StudyCN,104-006: lowest dotted line with, . 
" triangular symbols) produced borderline significant resuitsfor the HAM-D 17 total .see Table 24 00 . 
paoe32), ' ' 

Figure 11. when presented at 
Psychopharmacologic " Drugs 

Committee, "on July '1,~. 
stimulated a" diScusSion '.of·, 

", dosing'a"dfe~po,.s,~, 
',' Subsequently,th:s reYiewerieQuest~ " 
:,.,caddiiional, dosing dataifrC)m the 
~/' sponsor, to examine "dosing .,,' in' each 

,'\$t~dy. That data is sUTtimarizediri:,the, 
·,.,.·.·,{.::\jt.a~le . 4)n'the, 'folio~i,iaQ !,p~ge~'~:A.1 ' . 
.• ",(c'patients treated withnefaiodone.m 

• '.,'>~se studiesareinclUdee:LIn l",is 
"table. Remember'n:: th. ,03AO~ 

patients wer."'titnltaiJ~t6;a·· 
a high dose ofr.efazdorie:~i8",," , 
CNl04-OO5and.OO6sNdi8iiU 

'P8tienl:5', couid b8 "tiU:aied' ;t(V.: Ngh:, 
of 600 mglday.' '" " ." 

" "." This reviewer' performed' " 
, ".regressioo analyses 'or each stUdy to, , 

examine the relatiorishiP,betweenihe 
,.Mean overall modal dosetthemear. of 

weeldy modal doseS) or me ",(jdar'" 
'''''" • .<', ...... '' ...... '. at the last week:,ueated tLda=' 

, " arid theHAM~D17Totlf" 
. ,"c:hanoefl'om baseline"" '(OCf)~ The 
.j~sults, V\f~re the sam~ for t>Qth:)~e 

and last dOse.:.~::·l.' 
•. t /",::.:. ' 

Figure 11., DoSing by Study and Center 
HiOh Dose ~falodone' 

. " . 

-- CU104-IIII:J-', 
- CNlOt-lIID-2 

"'1i."CDJ.2'I~ 
+' DM-cM 
*~; 
*- ...... ·i 
b OftM-IIDIH 
:& 0I1IH-.·2 

., 1 Solid rifles represent centers thahhowed statisticalJysi9l1WlCant treatment effects on the HAM-D 
d. '.:<":<.; ;'. . • ,," .t, .,:~.f.;~~ . .'::::~;;v.',:';".:·. ~'.', . ' .. ', 



As might be expected, only the results from the l!Jwihigh dose studi~ (theOlAOA studies) 
showed a statistically significant relationship between dose and HAM-O 11 totafchange from baseline. ". 
It is most interesting to note that a signiftcant dose relationship was observed iIl1StudyOlAOA~A. . 
hhe only negative placebo-controlled study}. 

Modal Dos. Mg,d"", 

HAMD 11 Chango 

CN104-()02 
1'\1 
Modal Dose 
HAM-I) 11 Change 

(;1'11.104-005-1 
I'll 
riIIodai Dose 

. HAM-D 11 Change 

tN10~5·2 
I'll 
Modal Dos. 
HAM·D 17 Change 

CI'll104-oo6-1 
I'll 
Modal Dose 
HAM-I) Change 

<::N 1 04-006-2 
I'll 
Modal Dose 
HAM-D 17 Chango 

'. 

28 
139 {UI 

·lO.HIUll 

15 
lU t42) 

·9.4 (1.tl 

it . 
11S "H' 

- t 0.1 UO.2} 

J2 
HiaC671 

-9.9 (7.4~ 

6 
167 (521 

·8.514.6) 

173 (47) 
~ 12.1(9.3> 

67 11'1 
2661101 333 (141. 

·to.418.61 -14.616.5; 

42 Nil. 
284 (321 

·11,3(1.1) 

5 
28(145) 

-14.6 ('5.a.) 

H •. Hi 
273-f191 393159)· 

·n.s 16.15. ·12.t ·U.61 

12 12 
292119) 433 (65) 
·9.5 (7.4) ·S.818.0) 

15 9 
287 (74) 433 (1221 

·12.1 «7.4} ·12.115.91 

·:.".::;,;.",~.Two of the 5 patients showed increases in HAM·£) 
.·c"patients completed the study (change "",·11.0). 
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In figure 12. the results .m~ ordered by increasing final dose. There is clearly 00 relationship 
between the final dose used and the HAM-!) 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, CD mote complex approach is not warranted. 

Figure 12. [»seandH/llv1-D For last Wee~ 
CoTpleters O1!y 

Center 

300 :m .'110 15«1. ·.500· SSIl 600 
eosemJ6day 
_~"O ~Oo~ 

Efficacy resu£ts • fr~m. the 8· piacebo-controlled studies suggest that dOlU!S below 300 mg/day 
afe not effective. The optimum range of dosing is not dear since a range of doses above 300 mg/d3Y 

adeqlil3teIV studied (see the table onthe previous pag{!~. 
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The results for the 8 placebo-controlled· studies are summarized ·in··SummatyTlbSU'~J' 
on pages 54 to 56. Summary Tables t Ind II present details lboutthe 5 studie$tN1had. high 
nefa2odone treatment arm while Summaty Table III presents the results for the low dose ne:raz:odone 
groups by study. This reviewer separated the resu'ts for the two 3fms because~ ~ for .. fqw . 
nefazodone were consistentlv not different from placebo; for some cent~ ~ pIX .. ~iIn£l!e 
baseline was larger than the change ob$8f\led f9f the low dose gmUJ). A~. in M'O'· I: n'uwalll'lal .. ·. 

One do~eofnefalodOile •. no dose-response ~.tionship was noted •.. 10c~e lnellO!W~1mI 
nefalodonearms within a tria" the reader shOu'chafer to the figyr@tsprovidedin;het.l .1t<Jd:. Cl.lfll~· nhifij 

Summary Table Ii presents the HAM-O t"1 Total results by study for ~.dO$e ''*rQl~ 
placebo and imipramine. The HAM-O 11 Total changefrOOl baHh~ClOCfrfor sWdiea;::/ 

whichpmvide statistical evidence of efficacy for high dOH n'fa~~ovetp~~:.~ .. 3f: •.. :.~ ... =::~~~;;]t'f~:~;,;: 
toh.idEidin the table.· Note that the magnitude of the nefuodQl'!8 r.s~ .ishtgrwe . 
the studies: whereas the placebo response *s not. .. .... ...... ... . 

The table below summarizes· this. reviewer'smterpretatioo ·of.t" ruwtS·byst~.·for 
details seethe referen-.::ed pages. 

HAM·r;) Total ,I/sults befit .... ". significent; other 3 
variabtes ~live. 

unuSually small placebo respons.; ve'V pos,itiv.,.s\4t. 
lOCFamdOC dat.nct.· . 

. . . . 

1 One study which did not show a difference between placebo and nefuoclooe b cOII1sidelred 
... ne9ativ'study due to the lack of an active control group from whlento the ............ . 
situatkm~Studies which did not show ill difference between placebo and ne1!UliUSClll1e 
distin!iuishirnip,amine . from plKebo are· considered ~ studies.Thesestud"Mls exlhibitthe 

. sensit~;tv'of the test situation. therefore the evidence againstnefuodone cannot C::Oll1sidelred! .•.. · 
negative~Studies using only a low dose ofnefazodone 
dO$in9~'~ ... ;.==::::~::-::·:.::-:""-~7~::"-~'c_--., .... ,. . ....... ' ........... . 
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SUMMARY TABLE I 
. TRIALS WITH HIGH QOSE NEFAZOPONE Af'M 

. INVESTIGATORS 

Canadian 

Font.lne 
5 ~ente,s 

Rictels 

Ptychlat;ic 
'amity "aetlc .. 

DESIGN 

Highllow 
Dose. Titration 

6We.ks 
31rms 

2 nef/pla 

Dosentt~tlOn/ 
'IWetkS ' 
·.'3I1m" 
. nef/plllimp 

." , 

Dose 
Titration 
eWee", 
31"'" 

neflplellmp 

40 (13,.1 
40j85%» 

.:/4:Sf33~). 
.43(85~) : 

48 (58%1 
48 (71%1 

PLAceBO 
NI%I 

45 .. (5~%} 
7.71 '!CI. 

. 40(58%) 
40163%) 

40 (60%1 
40. 185%) 

4~ (41%) 
:43(72%) 

48 169%1 
47 166%) 

'His "'enumbe' OfP.u.n~ rllndomlled ',nd .~II th,p,rc,~gg, of patients coh,pI,ttngthe study. 
. .:', .-:,~:.','. .~. ;.-, ,.,r:'.~_"'·,;.'· " ,"::.:.1,::.: '; ,',' :':.' : '~;.~"'''':-:~~'"~,'.'-:'',, .. ~ .. , .. ' .,' , 

IMIPRAMINE 
N(%l 

45(68%) 
. 6 (67%) 

NA 

tIIA 

46 t41~) 
42 (57%) .' 

49 «55%1 
43 (49") 



SUMMARY T AILE II 
HIGH OOSE.NEFAlOOONE 

HAM-On TOTALAESUL'TS 

ill=: 

NEF MODAl. NEF HIGH Pt.A -- NEF vSPlAt IMP MOOAl IMP IMP VS PlA 
DOSE lOCF LOCF . DOSE 1..0CF 
Mean Mean Mean p,v3hJG Mean Mean p·value 

03AOA·003 .90 
COMBiNED into .22 

2191 -G.8 ·HM .04 (.()1l 

OTHERS ·Hi.? ., 1.4 .41 1.321 

03AOA'OO4A 1"18 I'la 
CENTER 1 
CENTER 2 

03AOA'OO4B .02 tOel !la -r ria I 1'13 

COMBINED into .70 

CENTER 1 436 mg .8 ·1.6 I .031.201 
CENTER 2 ~65mlll ·13.6 ., 1.4- .24 ('241 

·a.9 - 1,8S U~5i 
~13.0 -.O:n.01J 
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DEPARTMENT Of HEALTH 11 HUMAN SERVICES 

NOA 20-152 

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

Bristol-Hyers Squibb Company 
Pharmaceutical Research Institute 
Attention: Jay K. Gunther, Ph.D. 
5 Research Parkway 
P.O. Box 5100 
Wallin9ford~ Connecticut 06492-1660 

Dear Dr. Gunther: 

Food and Drug Administration 
Rocky. MO 20857 

. !~.,~~j - -(' I ~ ",. 
~" < ''::-:'::;1 

Please refer to your New Drug Applicat 1,on (NDA) submitted pursuant to sect ion 
505(b) . of the Federal food, Drug. and Cosmetic Act for Nefazadone 
Hydrochloride tablets dated and received September 6, 1991. 

Reference is also made to a telephone conversation on October 23, 1991. 
between yoursel f and Hr. Paul David of this Agency, informing you that a 
detailed letter requesting reanalysis of certain stUdies submitted to the 
original NDA would be forthcoming. 

Our Division of Biometrics has completed a prel iminary review of the 
. appl icalion; and has ideot i fied the following thr.ee major problems within the 
study analysis: 

1. 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/nonresponder. The criterion for 
determi.ning 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. 

2. The second issue concern~ 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 list of 
investigators and their addresses reveals that each center 
contains numerous subcenters, and several investigators are 
associated with each subcenter. Appendix (-1 lists 6 
subcenters within Center 001: 



NOA 20-152 

1) 

2) 

3) 

4) 
5) 
6} 

Philadelphia, PA; Drs. Servish. Chung, Csanalosi, 
Schweizer, Kandos and Weiss; 30 patients 
Philadelphia. PA; Drs. Amsterdam, Serwish and James; 36 
patients 
Wilmington, DE. Drs. Clary, Swenson and Gross; 18 
patients 
Wi1 Hngboro',NJ;. Drs.fox .. and .. frances:C.o.; 24 :p;t.ti~!lt,s 
Charleston. W; Or. PUZlou1ij 13 patients 
Charleston, W; Drs. Cavender, Cavender, Harshbarger and 
Weise; 24 patients. 

A similar list shows Center 002cont81ns 1 subcenters .. 

It is important to note that the subcenters in Center 001 
cover 4 states and 3 metropol itan 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 instrwnentsused to 
collect infontation and the patients were appropriately 
randomized, then perhaps Center 001 can be trc!ated as a single 
center. Center 001 could be broken into 3 centers reflecting 
the 3 metropolitan areas and analyzedaccordhgly. We request 
that you 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 sallle"'attention IllUstbe paid to Center 002. 

Further complications are evident in trial CN 104-005. 
Or. Rickels is listed as the ial investi ator for th 

. but did not examine an a len s. 
Or. Schweizer. however. examined patients as an nvest ga or 
at subcenter 1 in Center 001 but examined no p~tients in 
Center 002 where he was a co-principal investigator with 
Or. Rickels. . . 

Other multicenter trials which potentially contain subcenters 
within individual centers are: 03AOA-003. 030A2-0007. CN 
104-002 (feighner),CN 104-006 (hbre/Coh r ). and 03AOA-004A 
(Claghorn/Rush}.Trial 03AOA-003 contains one luge center 
and four very sman centers. One approach for this study 
would be to analyze th-. large center alone in addition to 
performing a two-center analysis with the four sllall centers 
combined as one center. 

AdditionallYt please provide analyses of these studies 
adjusting for subcenters along with the rationale for defining 
subcenters. 
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The enzyme systems metabolizing nefazodone and its intermediary 
metabolites have not been identified: CYP450 1106 does not appear to be 
involved, r:Jt nerazodone might be a substrate for CYP450 IIIA4. The 
latter conjecture derives from the observations. that 1) the clearances 0 f 
both triazOIam- and alpr~zolam are significantly reduced in patientS 
treated with nefazodone and 2) that CYP450 IIIA4 is believed to be 
involved in t'1e catabolism of tnese 2 triazolo-benzodiazepines. (If so, t his 
holds important implications for the concon:;' ant use of not only 
nefazodone and the triazolobenzodiazepines but drugs like astemizole and 
terfenidine; See comments in safety section). 

EffecUvtotness for Use: 

Evidence of effectiveness In acute depression 

The oivisic.l's review team has concluded that the reports submitted to 
the file of the Serzone NoA provide 'substantial' evidence of ne.azodone's 
efticacy as em antidepressant drug product Although the PDACAC (July 
19, 1993] unanimously endorsed this conclusion, the basis for it requires 
careful explication. Indeed, had it not been for the extremely painstaking 
and scholarly review by Or. Joy Mele1 of the 8 nominally adequate and well 
controlled clinical trialS2 that the sponsor submitted to the NDA. a 
npgative view of the evidence wpporting the effectiveness of nefazodone 
might well have emerged. Th03 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 studiec:; reported to the NDA as nominally adequate and 
~ controlled are those that evaluated subtherapeutic deses of 
nefazodone (i.e., 030A2-0004/0005). those that produced inconsistent 

1 The agency's biostatistican who performed the primal)' review of the 
application 

~ controls empioyed were either placebo alone or both imipramine and 
placebo 
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results (i.e., 030A2-0007: a fixed 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), llLose. that lacked assay 
SJli'ISit ivity {LEL..J)3AOA-004A, eN104-006-site 1 and eN 1 0 -4;. 005 -
sUe 1 all were unable to discriminate imipramine,anaQtidepressant 0 f 
known effectiveness, from placebo}. Treatment by investigater (ie .. 
clinic or site) interactions confounded the analysis of 3 of three 
important multiclinic studies (i.e., 03AOA-003, C N 104 -0 06 and 
CN104-005)3. Most studies, including those that were eventu.ally deemed 
to provide support for nefazodone's effectiveness (CN10-4-005-sUe 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 al14 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 [OCl) Study 
03AOA-003/Center 2191 is a good example; the LOCF for the Har.--ilton 
Depression Scale total score contrast between 500 mg/d of nefazodone 
and placebo attains statistical significance (p= 0.03). but the OC data set 
analysis does not (p ::: 0.5)5" 

Because the interpretation of discordant· LOCF and OC analyses plays an 
imoortant role in the review team's analysis of the NDA, a brief 
digressi.on about the generiC aspects of the issue seems worthwh~le. 

To begin, discrepancies between LOCF and OC analyses of the sort 

:3 It deserves note that single clinics from each of these 3 muHidinic 
investigations selve as independent sources that contribute to the substantial 
evidence supporting the effectiveness of nefazodone. 

4 Actually. the LOCF sample is not strictly composed of ail patients 
randomized Typically, at least as used by DNDP, it consists of aU randomized who 
received at least one dose of the assigned treatment and had at least one on 
treatment assessment 

5 Further compounding the interpretation of this particular study is the fact 
that the imipramine placebo contrast on the same outcome measure nC3rty 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 entered in clinical 
trials generally improve with the passage of ti~e regardless of treatment 
assignment Importantly. the magnitude oltha mean within subject 
improvement is typically larger (e.g .. 10 units or so on the Ha"li!ton 
Depression Scale Total Score over a period of 6 weeks) than 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 lOCF or 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 •.. Jf_th~re", ar~!!lQ!:e ea!I~Mdi~gontin~atio~~ 
a~.ab!L,lbarL~"a§.§lgned. patients. (historically,t~e more typical 
case) .... t~.~.J:QQEJ~Jl~l~~j§j~~5iS~'io .. pr~Vi(Je:ii~larger"'~es~lrn·~t~~·QI~a.dn.tg· s 

't r'e-aTment.~ffEu~t.JbaJLltl~ ... cX5·ana~ys1s~-'ThTS IS 'nof-alvia¥s .. th&.~ase. 
Phowever. In particular, when" th~.~cQniITlQn.JJnlp~~u1 .. s.i~.e,.eflects"QtJl[l 
activ.~Llreatmentare'lleC¥ ,unpI~~~~.r\.t •. J~~tiems ..... aS$igned .. to .high. doses,o f 
the aqliye JreaJm~ntmClY. wittldr(),W~mQE~Qft~.n~_(lrly in thestudythc:U1 do 
subjects as!5ig!1~ .. ~9'O~tler treatm~nts and,as a con~equence. the.lOCF . 
am:n~~i~ c'IDprQyi~e asmailer estimate ofJhe drug's effect than the OC 
amll}'"~is. 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 OC results 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 as it is a 
one of objective data analysis6. 

6 n deserves note that Mass Takeuch~ Sc.D. employed a generalized 
estimating equation approach (his review of July 2. 1993) to study mAOA-fm in an 
attempt to detennine which of its discordant results (OC vs LOCA 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· 
Serzone1M NDA, the Division's review team, with the endorsement of the 
PDAC AC, has concluded that there is 'substantia! evicta£lCe:~L 

"'~'<~-=~~="""=,,~"-<=-"''"'''=~= 

nefazodone's efficacy as an" ,[idepressant whetn it is administered at 
~..,-=="",<."-""",~"=-.,~~,=",,,,,-,-= 

dall~",do£e£JnJ.ha.~ of 30 0 mg to 600 mg. This statement is not 
intended to imply that ev~-~indiviauar'"TrWOiv'ed in the analysis of the data 
has given the same weight to the findings of each of the controlled 
clinical trials. To the contrary. it is to be expected that individual 
analysts wi!! differ about the relat!ve importance and weight they assign 

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. Stud¥.~ 03AQA~DA4.B.jS."1b~_J~J~§J~tst.J 0 

evaluate. In this two level titration deSign, acutely depressed patients 
assigned to a maximum daily dose 01600 mg of nefazodone enjoyed an 
u n eq!Jl'i'tc~alJ'y,.Jl~~1te.L,IstSJlon,$J;t .. tbaJ1 ... lhJ)§~assigned .. to .. pl(icebo. 

interpretation of the remaining sources of e\tidence, Studies 03AOA~ 
003, CN1 04-006 and CN1 04-005. is less straightforward, however. 

Study 03AOA-003 is a multiclinic 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 In 88 
model to the analysis of the study because, in arriving at its estimate 0 f 
the effect of treatment. this model gives Center 2191 and centers with 
only a handful of subjects equa' weight (a result of the way least square 
means are estimated by Type III Sums of Squares). Accordingly. Dr. Mele 
evaluated Center 2191 as an independent study. Although the OOanalysis 
of Center 2191 is not significant, the lOCF analysis provides support for 

Takeuchi's model is correct. the LOCF analysis result is to be preferred over the OC 
arta1ysis. 
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the effectiveness of nefazodone when administered to depressed patients 
at doses as high as 500 mglday. Which analysis best reflects the true 
performance of nefazodone? After reviewing Dr< Takeuchi's analysis 0 f 
the time trends among scores of the discontinued patients, I am persuaded 
that the lQCF provides a.more reliable. e~timate' ,of n~fazQdone's . 
treatment effect than the. OC analysis. Accordingly, I find Study03AOA­
OOa/Center 2191 to be an independent source of clinical data that 
contributes to the overall finding of substantial . evidence of. the 
effectiveness of nefazodone when administered at maximum daily doses 
of 500 mg .. 

Study CN104-00S was planned as a two clinic study. Analyzed as a 
single trial it does not provide support for the efHcacy of nefazodone. 
However, a closer examination of its components suggests a reasonable 
case can '1e made for evaluating them separately as independent studies. 
CN104-00S-site 1, considered on its own, is a "failed' study; 
that is, it lacks the capacity to discriminate imipramine. a standard 
control of proven effectiveness. from placebo. In contrast. C N 1 04- 006-
site 2, has 'assay sensitlv tty: Accordingly, Dr. Mele argues it is not 
logical to base an estimate of nefazodone's effect on the combined results 
from two such discrepant centers. While the nefazodone (600 mg/day) 
placebo contrast at site 2 does not quite achieve nominal significance on 
the Hamiiton Depression Total Score, statistically significant drug 
placebo differences are found for the 3 other p~:l~"'~'~ 
(Ham 0 depression item, Clinical Globa! sevE!fffy and Clinical Global 
Improvement). Thus, eN104-00S-sUe 2 provides evidence that 
nefazodone, at doses to a maximum of SOO 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 CN 104-
005's two sites does attain nominal statistical Significance for the 
nefazodone placebo contrast on the Hamilton Depression Scale Total score. 
However, i believe this is largely a technical distinction. A closer 
examination of the evidence reveals, as in the case of CN1D4-006. 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. eN 1 04 - 0 0 5· Site 1 ~ provides no 
support for the efficacy of nefazodone or, critically, imipramine. Thus, 
site one is a 'failed' experiment CN104-005- Site 2, in contrast, 
detected an extrem~arge difference~ favorable to both nefazodQo~ 
(maximum 01 600 mg/day) and imipramine, The difference between the 
two sItes is readHy attributable to a difference in placebo response. At 
site 1, (a psychiatric clinic), all subjects improved regardless 0 f 
treatment assignment. At site 2 ( a general practice environment). there 
was virtually no placebo response CP' 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 results is inflated somewhat 
by the high drop out rate among placebo aSSigned patients (45%). 

Before leaving the issue of nefazodone's effectiveness, it is important to 
emphasize that there is a critical difference between clinical trials t hat 
fail to provide support for a drug's effectiveness and those that fail to 
provide interpretable evidence. To begin, from an epistemological 
perspective, it is impossible to prove that a drug does not work. A t ria I 
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 t his 
reasoning, I regularly distinguish between 'failed' triais and 'negative' 
ones. In my usage, a. failed trial is one in which a: standard treatment 
control cannot be discriminated from placebo; a negative trial is one in 
which the standard drug can, but the experimental drug cannot (My 
definition set differs from Dr. Mele's in that I would not consider a t ria I 
without a standard as negative or failed, only uninterpretable). 

These paints 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. I acknowledge that 03AOA~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 of evidence to support the effectiveness of nefazodone in 
extended use. 

Changing views about the spectrum of activities a d~ug 
must possesstou be declared an antidepressant. 

For a period of close to 30 years it has been customary for experts to 
accept parailel, blinded, randomized controlled clinical investigations 0 f 
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 
clinical investigation of such design of statistically significant drug 
placebo differences on appropriate measures of the depressive syndrome 
symptomatology (e.g., HAM-D, CGI). 

In recent years. there has been growing dissatisfaction with this de facto 
regulatory requirement, however. 

Evidence of effectiveness in sustained use and evidence 0 f 
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 t hat 
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 a year. 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 
generally assumed that a drug which suppresses the acute signs and 
symptoms 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 a risk, one that could be avoided jf premarket 



10 Beginning of Discussion: "The most important fmding 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 to the primary analysis, neither dose group separated from 

placebo, though 40 mg was less nonsignificant than 20 mg. 

11 See Appendix. Separate studies, 3 significant and 1 NS, combined post-hoc into one larger (and therefore more highly powered) "study", reported as pc.OS. 

i2 See Appendix. Similar to above-4 significant and 2 NS studies combined post-hoo into single very large (N-469) "study", reported as pc.OS. 

13 Two-sample Wilcoxon rank sum test 

14 p<.10 one--tailed (equivalemto two-tailed p<.20) "should be interpreted in the light of the small sample size available." Usual criterion is two-tailed p<.OS 

(equivalent to one-tailed p<.02S). 

IS 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. 

16 Article states, "Evaluable patients were classified as those who took study medication on or after the 11 til day of the double-blind phase, who had efficacy 

while those based on ~TT patients appear 

17 S. f""1. 
19m 

performance of doses shown (with observed cases approach) in Figure 1. where ~ 7Smg dose was outperformed by 2S-mg groups on both RAMO and 

MADRS. 

, ~ • ',-< 



MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 

PUBLIC HEALTH SERViCE 

FOOD AND DRUG ADMINiSTRATION 

CENTER FOR DRUG EVAlUAT!ON AND RESEARCH 

DATE: 

FROM. : Lc,hkr. StJtistical Evaluation & Resc:lfrh hranch (HFD-713'j 

THRU: 

Th," gl\t''-, details oOongitudinal dat~i analys.:s iX'.formedby l\ia..<;a 
'LJ':(·th.:ni. S..-J). 1<) ""is, Joy \kk intherevicw of j\;DA ::0-152. Ms. Mdehasutilized . . . 
lhc'<l' analyse·; .h \, .. :ll J:. Plher~ done by herself 

~D:\ :;0 I:;: 
I!FD·120 / 

HFD·110/Drs. I k,.u-,r. t .:t:':::lrc'fL Lex. 
HFD·120/:\ir. [),n i.J 

BFD· 7 DlGwup :2 h k 

HFD-713/Dr. T.lkl'UC::l 

HFD·713/Ms, ~kk 

HFD·713/Dr. Dub t'\ (hic DRl'1.3.21 

Chmn 

[he sponsor in her comprehensive 

S. Edward )\;eviu5, Ph.D. 

The anachcd mt~nwrandum contains 8 pages of text followed by 7 pages of graph ... 



APPENDIX ;;1 .. 0 
Table of All New Stud lOB 

Protocol Study Information 
PHASE I STUDIES 
SAFETY/TOLERABILITY STUDIES 

CNI04-023 
USA 

Double-bllnd~ randomized, placebo-controlled, single-dose, era.sovor w~th 7-day washout 
between treatment~i healthy volunteEH"& IN"'J3). ~ 18 years ot age; ~ief a::::::::.::ne 100 mg or 30G 
mg QD, diazepam 20 mg QD, and dextroamphetamine.)O mg QD" 

PHARMACODYNAMICS STUDIES 

CNICl4-020 
UK 

CN104-028 
UK 

CN104-03S 

CN104-063 
IJSA 

Double-blind, randomized, plAcebo-controlled, crossover with l4-day washout between B-day 
treatment a.~8iQne, healthy volunteers IN-lSI, 18-41 years DC age; Narazodone 100 or 200 
mg BID, imipramine 150 mg QD. 

Single-blind, parall@l.-group; healthy male vollJnt,@er5 {N"'J4}, ;::: Hl )'e~u of agtq {l i 
Nefazodone50, 100,.01: 200 mg BID, placebo S.D" wi-ttl 5-14 day washout between treatments. 
(2) Nefazoclone 100l'llg BID M.D. ,qfllpi.roneehllllenIji!61l prHu: to and dtltr 7 day3 trea.tm(;mt, 
(3) .,t.ithi\1m SOO mg QD M.D .. gepiranlili ehaUenge pdor to ilnd dtel:' '1 day@ treatment; (4) 
NefazQdone100 mg IUD M.D., Uthlum·SOO mg QD M"D. I gepi.rone chaUenqo priQr to lAnd after 
'1 daye treatment. 

Netherlande Double-blind, randomized, acabc-ccntrollad, mult le-da •• , cro.sovar 
with 7-day washout between i-day treatment @es®ioo&1 normal h~a It and etd~r 
yolunt~ers (N=261, Nefazcdana 100 or ~OD mg aID, imipramine 50 mg 

Double-blind, par~11el-9rOYp, plac~bo=controlled, r~ndCmi~@d; hea ma~e Yol~nteerm 
(N$27), 18-40 yeare of agel Single-blind placebo run-in, netazocone 0 or 200 mg BID, 
fluoxatina 20 mg QD; 23 days. 
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CN104-07S 
USA 

Double-blind, randomized, placebo"'d,ontroUed, parallel-group: healthy voll.lntefirs (N"23), 
1$:1-.35 yean of age; Nefazodone 100-.200 mg SID 1 19 days. 

ABSORPTION, METABOLISM, AND EXCRETION STUDIES 

CN104-074 
USA 

Open, l-way crossover with 7-day washout between 4.5-5 hour treatment se8ainno healthy 
male volunteers (N=ll), 18-40 years of age; Period!: Nufazodone 400 ~J oo:~t on lnfused 
to the distal emall intestine, Period II: Nefazodcne 400 mg solution lnfuseJ u the 
proximal small intestine, Period III: Nefazodone 400 mg 901ut.iol; p. c. 

PHARMACOKINETICS STUDIES 

CN104;"Ol8 
France 

CN104-038 
USA 

CNI04-053 
USA 

CN104-068 
USA 

NI04-082 
USA 

>~, • 

Open, parallel-group, sin91e- and multiph~-do8e; normal and hepatlcally impaired 
volunteers (N-34)~-18-6S ~ears of Age; Nefazodone 50, 100, 200 my BID; 19 days. 

Open, 38elill1on8; healthy male volunteers (N-U), 18-40 years of age; Session 1: 0.5 
mg/kg Indoeyanine Green, 10 mg/kg antipyrine 60 minutes later,Seaaion 2: Nefuodone 200 
mg BID for 8 days, 200 mg on day 9,' O.Smq/kq Indoeyan.lne Green 60 minutes later, 10 mg/kg 
antipyrine 60 minutes later, Session J: 0.5 mg/kg Indocyanine Green, 10 m9/kg antipyrine 
60 min~tes later,on day IS (five days after last dose of nefazodonej. 

Open, dose escalation/de-escalation:, multiple dose; healthy male Yoluntc(!rs 1l'''2!:.j. 18-40 
years of age; Nehzodone 100 mg BID, 7 days; Nefazodone 200 mg BID, 7 days, nefazodone 100 
mg BiD, 7 days. 

Open, parallel-group, matched-pair,: sin91e- and multiple-doee; patients wtth hepatic 
cirrhosis .and healthy controle (N-24), 18-65 years of age; Nefazodone 100 mq BID. 10 daye. 

Open, randOmized, multiple-dose, 3~way crossover with 7-day washout between 7-day 
sessions; healthy male volunteers (N-2S), 18-40 yeaeo ot age; Nefazodone 200 mg QD !'cr :2 
days and 400 mg QD A.M. for 5 daY8, nefazodone 200 mg QD for :2 days and ':00 m9 QD P.M. for 
5 days, nefazodone 200 m9 BID for 7 days. 
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INTERACTION 
CN104 .. 021 

····USA· . 

CNI04-040 
USA 

CNI04-057 
USA 

CN104-066 
USA 

CN104-069 
USA 

CN104-07S 
USA 

CN104-0t;U 
USA. 

STUDIES 
3x3.Latin square; healthy male volunteers (N=28), 19-40 years of age; Nufazodone: (1) 
Single dose segment: ·200 ing (2xlOOmg capsules) or solution; (2) Multiple dose segment: 
200 mg (2xlOOmgcapsules) BID; 4 weeles. 

Double-blind, randomized, placebo-controlled, crossover with 7-10 day washout between 7-
day treatment sessions; volunteer patients with Chronic Obstructive Pulmonary Disease on a 
stable dose of theophylline (N=lS), ~ 40 yearn of age; Nefazodone 200 10g BID. 

Open, randomized, 3x3 Latin square design, crossover with la-day washout between 9-day 
treatment sessionsl healthy male volunteers (N~18), 18-40 years of age; Nctazodone 200 mg 
BID, digoxin 0.2 mg QD, or both. 

Open baaellne,: dou~le-blind treatment;, randomized,parallel-9rouP; healthy volunteers 
(N-19), 18-40year8 of age, Warfarin~· 10 mg/day, 12-14 days during baseline; Nefazodone 
400 mg/dayand warfarin,. placebo and warfarin; ~ 21 days. 

Double-bU.nd, randomized, placebo-con~rolled. pard,lel-group; healthy mi.lle volunteers 
(N-SO), 11:1-40 years of agEl, extensive: dextromethorphan metabolizers; Nefazodone 100 m9 
BID, alprazolam O.S mg BID or both; 10 daye. 

open, randomized, multiple-dose, 3-way crossover with 14-day washout between 7-day 
.. reatment sessiona; healthy male volunteers (N=21). 18-40 yeare of age; Nefazodone 200 mg 
BID, propranolol ~O mg BID, or both. 

Double-blind~ randomized,placebo-coritroUed, parallel-group; healthy male volunteers 
(N .. 49), 18-40year80f ageH ttefuodone 100 mg BID, loruepam 1.0 mg BID or both; 10 daye. 
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Inpatient Studies. 
The sponsor presented the results of two inpatient studies which are summarized briefly below. 

For bOth studies. no placebO grOup was utilized. Therefore it is difficult to assess the effeCtiveness of 
nefazodene since one does not know what contribution hospitalization alone makes to the improvement 

. ohha patient. 

Study 030A2-QQ02 (Conducted 10/84 to i 1/85) 

.. ' '. Study 030A2-0002 is. a double-blind multicenter clinical tfialdesigned to compare 3 doses [?5, .. ' 
150 and 300mg/day) of nefazodone in hospitalized patients for a duration of 4 weeks. The objective .. 
ohhissWdy was to gain dosing information to be used in future placebo-controlled trials. 
. "p'atients were hospitalized during the "-day, placebo phase-in period 4!)d fora minimom of ., 
additional days. After a minimum of 14 days in the hospital, the patient could continue in the study 
as.anoutpatient. The HAM-D21. MAORS, CGI. Raskin-Covi. and Set-56 were measured at baseline 
'and on Days 4,7~ 14, ~land 28..· . . 
.' .>:.j'~'.' A total of 53 patients were enrolled at 6 centers U" in the 75 rngIday group. 18in the 150 . 

·mDla.y:groupand 18 in the 300 ,ng/day groupl.A total of 17 patients diseo,ninued treatment due to . 
t~.~a$o,n{shown in the table bftlow. ~e'to the small sample"!e·the S"Mer eli" Aet ................ ' 

. '. s,tEstk:alanaryses proposed in the protocOl.. . '. .'. . . .'. .... .••.. , 

NEFAZOQONE 

. ilEASON FOR DROpOut 75mg/day 150mg/day '. 300 mg/day . 
, . . . 

4 (24%1 ... 5(58%), tack of Effi~acy 2411%) 

AdverseEXJ)efience •. 
." 

010%) 
.. 

0(0". 1 (6%) " , 

Other ........ ',116%) 2 (12%." ,2 (12%) 

, . .. TheHAM-D 17 TotaJlOCF results aro summarized in the table. The teast SQuares means. are. 
theg'roup 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 frc;wn subsequent trials. it is clear that: 
the'. doses used in this trial were suboptimal. particularly for inpatients~ . . <:., !: .,,': -.:.'.,: ... , ...... ;. " . .' '. ." ;': :,;", <,,~'.:.:):;.' '. ,'.. .' ,.' . 

',':,ti''' . HAM-O 17 TOTAL RESUlTS' 
. Dose '. :,·,75 mg/day . . . 150 mg/dav .' '.' . 300 (IlOIday 
Baseline·,. . ........ ·.3~.8, 28.7 '. 26.1 

. 'C'\; > .•.. ;',':; .. , , .',; ·'·Y';· . .. ": ',' 

Mo3AQA-oo!i i~t0l87 to 11901 .... .., . .. ~ift - ..• 
Study 03AOA-oG6 is a multicenter. randomized~ double-blind. act;ve-eontroW trial that was 

coridu~ed at 16 centers ,in France. Inpi.dents (hospitalized foraminiinum of 2 weeks of this 8-week 
.tnan.'with a minimum scoreCfc27.ont.heMontgomery~Asbetg QepressiOl1Rating Sea18.(MADRSJ'at 
ih4t:~nd'of the 4-7 dayplatebc).'w.a.sh~ period. were randomized to eithernefazodone'(titratiOn range. 
200 to 600 mg/day)or clomipramineCtitration range 50 to 150 rnO/day).·· .' ..... 

. .' ,The rating seales fi!mploved'in .. ' this stud.,. were· t~ . MADR.5 •. · Hamilton 
.-; .;..: . ., ~'" .. ' 
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Depression (HAM-I) 21 and HAM-I) 11}. the Clinical Global Impression Scale (CCJI). Patient's Global 
Assessl1'l6nt Scale IPGA) and Symptom Checidist-90-A. 

No analyses were performed by the sponsor even though analysis of variance methoos were 
proposed in the protocol. 

A total of 163 patients (80 nefazodone and a:; ciomipramine) were enrolled in this study. 
About 213's of the patients were female 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 nefa20done used in this study ClfS summarized in the table 
below. (The mean modal doses for Clomipramine ~anged from 106 to 121 mg/oay.~ The doses for 
nefazodone are notably higher during the ear~ weeks than the dos«'!s used in me placebo-controllE-d 
trials Isee Figure 1 t, page 46 of this review). 

Mean Modal Dose of Nefazooone (mg/day) 

WEEK 1 23 <4 ""'=="~ 
80 77 74 66 

MEAN 441 504 .. 523 506 

forty-five percent of the patients dropped out during this study (41.5% of the nefazooone 
patients and 43.4 % of the clomipramine patientsHol' 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 effects than nefazodone POitients. 

Patient Disposition 

NEFAZOOONE : CLOMIPRAMINE 

Randomized 80 83 

Aeason for Dropout 
lack of Efficacy 24 (30%) 14 (17%) 
Adverse Experience 6 (8%) 13 n6%) 
Improvement 3W~) 212%) 
Other 5 (6%) 1 ~8%1 

The efficacy results for the 2 groups did not differ significantly, however CD larger change from 
baseline was seen for the clomipramine group. . 

Baseline 

Week 8 
lOCf 
ac 

HAM·D 17. Total Aesults 

NEFAZODONE Cl 

27.3 

-12~4 
-11.3 



The spon$(Jf ana~ed long term data for patients in Studies 03AOA·0048, CN1()4-oo2, CN 1 ()4. 
005 and CN104-OOS.:ApproximateIY 40% of the completers in those studies were eligible to continue 

"entreatment for • extended period of time (up to 46 weeks). 
" " . This tevieweJdoel$not believe that. the Ion!Nerm extension data analysis offers useful 
informaJjOn r.oiJrcfi.,gtheicSno-term efftcacy of "e;azodone for the following feasons. 

-1.- The primaty CQtna)afison c.riterion was dropout due to lack of efficacy; however, the 
, 'definitionol ·Iackol efficacy" was notapecified in the protocol. 

2. The mnlt-term CiOlino regimen varied among the studies. 

3; The dUl1!ltio,) of follow-up variedamono the patients appreciably. 

4. Theinclusian ~teria for, thelono-'et~ eJetensiOnphase varied among the studies • 

. . 5. The patitiri.i,ttntefing thelong:tc!rm extension phase are probably not be representative of 
the original. fandoiriiz8d groups. . 

" , .. :", 
.. ~ ~: . 
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Memorandum Department of Health and Human Services 
Public Health Service 

DATE: 

FROM: 

Food and Drug Administration 
Center for Drug Evaluation and Research 

April 13, 1 994 

Paul leber, M.D. 
Director, 
Division of Neuropharmacological Drug Product~ 
HfD-120 

SUBJECT: NDA 20-152, Division Director's Approvabfe Action Memorandum 

TO: File NDA 20-152, Serzone (nefazodone) 
8< 

Robert Temple, M. D. 
Director, 
Office of Drug Evaluation 
tifO-l00 

This memorandum conveys my tormal recommendation that Bristol-Myers 
Squibb Company's NDA 20-152 for Serzone (nefazodone) be declared 
approvabJe. 

Nefazodone: the drug and its metabolites: 

Nefazodone ~ 

I 7 1\ 
O....-~ N N/"",/'N N Y \ / 

o 

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 ... 1 
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activities of nefazodone (e.g. serotonin {5-HT} and Norepinephrine {NE} 
uptake site inhibition. 5HT2 blockade, etc.) is linked to its clinical 
antidepressant action is unknown. however. 

Nefazodone is 'metabolized to a number Of diffet~nt metabolites. at least . 
3 of which (hydroxy-nefazodone. triazolodione and mCPP) have been 
shown to retain one or more of its pharmacological activities. 

Hydroxy-nefazodone 

dione metabolite 

T-7 f\ 
O~~N N/~'N N 

~ \ / 

I 

o 

mCPP 
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documentation of the capacity to maintain remissions were required. 

Furthermore, it is now generally agreed that a substantive proportion 0 f 
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 term studies. Again, therefore, there interest in 
making sponsor's evaluate a new product's capacity 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 contemplated. 
most recently in the course of our deliberations involving Effexor 
(venlafaxine), making formal clinical investigations of the two long term 
treatment objectives just described a formal premarketing requirement 
for all new antidepressants. 

Not unexpectedly, a number of practical factors make it difficult to revise 
our existing regulatory standards, despite their de f acto origins. . 
Accordingly, until we are able to promulgate revised standards. we have 
adopted an interim pollcy of seeking 'voluntary' commitments from 
sponsors to conduct such studies; we do so again in the approvabie action 
letter to Bristol-Myers Squibb. 

Safety In Use: 

The review team has concluded that nefazodone. if marketed under the 
labeling developed by the Division, will be asafe for use." This conclusion 
must be accompanied by a generic caveat. 
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Generic Caveat: 

"Safe for use" is a regulatory term of art; no drug is risk free. The 
conclusion, therefore. that nefazodone is 'safe f.or use' reflects 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, etc.). supports a 
conclusion that the benefits associated with the use of nefazodone are 
sufficient to outweigh the harm likely to 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 0 f, 
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 i n 
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 specifically 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 i t 
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 terfenldlne and 
astemlzole 

One potential risk that may exist requires emphasis, however. As noted 
earlier. nefazodone has the capacity to interfere with the clearance 0 f 
triazolam and alprazolam, a finding that suggests it interferes with their 
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metabolism, possibly by inhibiting CYP450 IIlA4. If this 'is the 
mechanism involved, the concomitant use of nefazodone with drugs Ii k e 
astemizole and terfenidine poses a potentially serious risk. 
Unfortunately. the firm did not do a comprehensive evaluation ot the 
metabolic pathways involved in the catabolism .of nefazodone and rt S 

metatolites. nor an evaluation of these species' on the clearance of other 
drug product. In the absence of the informativn necessary to resolve t his 
question. I believe we have no choice but to label Serzone™ as if it were a 
potent inhibitor of CYP450 IlIA4. 

Recommendation: 

issue the approvable action letter. 

Paul leber. MD. 
4/13/94 
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MEMORANDUM DBPARTHBHT OF HEALTH AHD HUJIAH 8DVZCB8 
PUBLIC BBALTB 8DVICE 

POOD AND DRUG ADKIBX8TRATIOB 
CENTER POR DRUG EVALUA'l'IOB AHD RESBARCB 

DATE: 

FROK: 

SUBJECT: 

TO: 

February 8, 1994 

Thomas P. Laughren, M.D. 
Group Leader, psychiatric Drug Products 
Division of Neuropharmacological Drug Products 
HFD-120 

Recommendation for Approvable Action for 
Serzone (nefazodone) 

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 pharmacological actions can be 
characterized predominantly as 5HTz antagonism and 5HT 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 submittea 6-6-91. A 
major safety update was submitted 1-17-92. The final safety update 
was submitted 10-28-93. 
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Nefazodone was the subject of a 7-19-93 meeting of the PDAC, and 
the Committee voted unanimously in favor of both its efficacy and 
safety. 

2.0 CHEKI8TRY 

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. 

J .• 0 PHARHACOLOGY 

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, adrenerg1c receptor blocking properties, and this may be the 
basis for the orthostatic effects seen with this d4ug. Nefazodone 
has little affinity for alphaz and beta adrenergic, SHT,., 
muscarinic, dopaminergic, or benzodiazepine receptors. 

The pharmacology group has recommended substantial changes to the 
Pharmacodynamics SUbsection of Clinical Pharmacology because of our 
quite different interpretation of preclinical studies than the 
sponsor. This may be a controversial point, and I have explained 
our modifications to 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, Le., Category C rather than Category B. We have 
explained the basis for this change both in bracketed comments and 
in the app'rovable letter. We have suggested in the letter a cross­
fost,:!ring 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 adequate high dose 
level was used in the Segment II rabbit study. 

Nefazodone has been to the CAC (1-2S-94); and they concluded that 
there were no findings that would raise any concerns about a 
potential for human carcinogenesis. 

4.0 BIOPUARHACBUTICS 

Nefazodone has extensive pre systemic metabolism, with an absolute 
bioavailability estimated to be 15-23'_ The three known active 
metabolites, with AUC ratio (metabolite to parent) in parenthesis, 
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."" it: ,·.clea.r;:;~EliC1tionship.emerged", ···She concluded that nefazodone doses 
::." below~OOmg/day' ar~ not likely to be effective, but that doses 

abOve~300 mg/day wtgrenot sufficiently well studied to draw any 
conclusions about tbeoptimum dose in the 300-600 mg/day range. 

'. 

Thesp6J1;or looked,at a pooiofdata from.the 1 titration studies 
. '. toexplC?x:e for dose/response, and they fitted a 'U-shaped 

",. dosel~e'l5P~nse curve··sug'qestirig·that doses 6f350';'450mq/day maybe 
optimal"t The problem, of course, in titration designs is that the 
bigbestdose patients lIIay not be doing as well because they are 
non""resp~msers rather ,,' than the existence of an actual U-shaped 
curve.;..··Inthe proposed lai?eling, the sponsor suggests a target dose 
~~tJ.g!::;jf;?~;~r;?QO to '50,0 mg/day., As a slight alternative' to this 

: sugg.stJ,()~i,I reco~en<i<atarget range of 300 to. 600 mg/day for 
adU:l,:t$:;~(:$ince this'.wa~>;~l1e"effective dose range 'utilized in the 

, po.s.~·~··:·;;"~:t;.tudies)!~:,;,~~Alth.q~9~j~there was no definitive data sour.ce 
froDi~ '" '<:h' " to SEi~~C,t''?·':a~;;'?tC1.rget dose range· for. the elderly, 
deblii: :,.1:~:cJ, andhepi:eical~y~;impaired, it would not be unreasonable 

..... ~q~";~~t~~~lC1tefroili{~~~~':~~':t~~:$#~nqe to arrive at a' slightly l0w.er 
...... l:~Il~,,;.~,~;\lOO to 400(;.~o.r;;.,.~~~.~}~rOUP' (as suggested by thesponsorl. 

-'. . :;;:'~~' ;~<.': ~.~~/!::>~ ~i~;F';k~,tg.,: ... ' .:~ " ·:~I.~;; > .- • ".':j' :' ... ' .f:";·:~:':·: ::'.;?:: 'r- J 

Analysi'S,,::Qf' Plasmap:velIRe§Qonse Data 
~·,~~·:~.i·~~;·:· '" .y.::.. i ~ •• ,.' ,; 

pla~ma,.!5il.Ples were; obtil:in¢d'during week 6 in several of the 
efficacy trials, and'ne~~~,9d9",econcentrationwas measured by HPLC. 
Time',:o~sampling relative,·tci'dosing was r'ecorded, and a plot 'of 
houJ; •. :since. dosingvs.ne~aiQdone concentration, .. categorized :by 
,enoP9!i,l.1:;\'mOdal dose,;'su99~'s~f!dA:hat samples drawn 8-12 hours post 
dos~rici.approximate~Cmin::,values~ Plasma nefazodone concentrations' 
for9,'t"patients wbo~e sampl:'s'were drawn in the 8-12 bour post­

',dosirig~~1:;imewindowwere P10tted against RAMO total' change scores 
": (BL.'tci,'6·weeks). The best· fit regression line' was 'curvilinear, 

tendinq'.tqsupport th~ •. sponsor<'ssuggestion that optimal response 
occ\lrs\i;fra dose window.:- ;'l'be' problem of course. withithis kind of. 
ana~ysif:i: ~Js tbat itls:·.based,(on data from titration studies in . 

'.whi¢h'tpa,tients withbot~'h~gher doses and higber plasma nefazodone 
. concentx;at,::ions maYbe~non-respon:ders. Consequently, nOt:,hing can be 

~? " conclUd~~t:from tbis"analysis~ f . • •. ' • '" 

',,' . ". -:." : -.·<':>:'-:'.':-~,~·.J;:,~:::~~~~~::0:,~}·:·-:· \"" -:_;:~~«( .. ";'; ,.', :, '··'<i·:,:·.:·~~'·' ':»';':~>, . 

",i.';,';.~.:,'.",~.;,·i .••. ; .. ,.,~.?: .. ·.;",'.~" eli n~~e £"'g,J,;ed ictors',:,d~'. ~es.,?()!,!;~ ';.,;", -;; ',:'; '.' .' 
," :_ .... ,-..- '.~.f'~~:·~ ... ~:~'.:'~~:;~:i?r~.)\:,.-· . :<1 .. ~:~ "·~~:~;.~?:;;~f~··c<~- :~".;: ':':':.:','_.: "!":'f~~>J_ ~~>"",~,,, . . "~'. : '. .,.:: .~,i:;' /::,> '-, ,',." , . ,. ~ 

The ·'spons.ordid a: number of exploratory meta-analyses, for the, pool.' 
,o.f: •.•• ~~·p.l~~~bo- controlledef{ic~cy:studles .to<searct(for.'p.redictors:' 
of resp~ljse~ (1) Severity of~. illness (based on . baseline CGI 
severit~;;score, where .2; 5 ... markedly ill, and .s.4 .... moderately 
il:t):{";~.~fazodone wassuperior'\to placebo in both subcjroups. . (2); 
Depressicni';with prominent anxiety, (based on baseline J.iAM-AtotaJ., 
score,' ""where .2; 19 ::,,'high anxiety,t and < 19 ... 'lower~; anxiety'): 
Nefazodone was superior to placebo in both subgroups (This analysis 

. was based on the pool9f 6 placebo controlled studies that included 
.' HAM-A:.assessments.)~" :·::(J)Sex;'Nef.azodone was superior. to' placebo .. ' 
;inbotb'~,:,le and fema~esubgroups. (4) Tbere were too few pat:ient~· 
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sU9gest;",'tnat nefazodone might be characterized as cOIDparable in 
efficaeyto other drugs in this class. It might, in addition, be 
pointed out that, given a mean baseline HAHn Total score (17-item) 
of roughly 25 for these " studies/centers, a mean <decrease. of 
roughly 12 HAMD units in the nefazodone group would still leave a 
number oJ patients in a fwn-euthymic state. Nevertheless, the 
effect~an be characterized as clinically meaningful. . 

"'.:,,. -, -~<~~~{(':" 

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

21~Z.!l~iii~'~;subjectswer.E! exposed to nefazodone .' the(,'sponsOr.'s 
dev'eioplii~rit:program (in the integrated database available with the 
first:.sa(~;~Y'update) , ". including .. 424 in ph~se 1. studie~and 2313 in 
phase:f~:'i:3:~::studies (the' figure,' 2,256 is used throughoutc>t:he review 
for phas'e"2-J studies, due to an inadvertant exclusion of 51 
pat:ient.si,(,who had been switched to nefazodonefor long-term 
extensiolls:<after failing on .the ori,ginally assignedshort:-te;.,--m 
treatmen~t,althoughadverse .. eV'fants for these patients. wer~ not 
Included~inmost of the pooled analyses, they were considerel'i in 
the overall safety assessment for nefazodone). Serious events were 
provided:for addi tional patients not yet included in the, integrated 

. '~database";."'~ .Patientsin:phase'2:"'3 .. studies "wereroughlytwo-thirds' 
,female, predominantly Yihi te, and predominantly middle-aged. There 

9 





An examination of adverse dropouts revealed a profile 
events causing dropout for nefazodone that closely 
common event profile for nefazodone overalL There were 
.:ldverse events associated with nefazodone dropout at ne~x::.ec:t~!c:l 
disproportionate rates. . 

Two. special searches were conducted for nefazodone G 

suicidality and serious events (using FDAts definition). 
of the suicides occurred among nefazodone patients, this 
surprising given the much greater cumulative 
nefazodone compared to active control and placebo. 
no greater risk of suicide attempts than the active 
placebo groups. While other serious events were also 
among nefazodone patients in this large.· population. 
types of events nor their .numbers were unexpe9ted 
popUl~tion. 

sleep· lab· study ..... as done to comparenefazodone e 

buspirone; and placebo ..... ith regard to effects on sleep 
andp~llile tumescence, primarily out. of. concern fort.he 
priapism with trazodone, a drug that is.· structurally 
nefazOdone. While both buspirone and trazodone were 
with a decrease in REM sleep, nefazodone was 
increase in REM sleep, compared to placebo. Both 
nefaz6done were associated with an increase in· total 
time .'(TTT). however. the ... ratio ofTTT ..... to total. REM 
unchari9~d, relative to placebo,·· fornefazodone..but 
increas~d for trazodone •. The sponsor explained this, on 
of the dramatically increased time for detumescence with 
and baSed on this finding, added a reassuring statem~nt in 
in regard to penile tumescence. It is not cleartoille how 
one can extrapolate from this finding to predictions 
priapiSM, consequently f I am· not inclined to think this 
even merits a mention>!n label ing. Whether:'·or not nefazodone 
be associated with priapism remains to be seen. 

Exceptf6r pk studiesin subjects with re~a:f:~r hepat.ic 
there,were no systematic attempts to explore for 
intera.ctions. A decreilsed clearanceofnefazodone was 
hep~t~.C:Cllly. impaired but not. renallyimpaired patients. 

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

.. InteraC:tion s tUdies.cif nefazPdonew i thtriaz.olam, 
'·haloperldol revealec1 a . significantly .. 'decreased 
triazolam . and alprcizolam,and a modestly decreased 
haloperidol, whenadlDinistered with nefazodone. None of 
three drugs had an effect .. on nefazodonepharmacokinetics. 
interaction study of nefazodone with cimetidine 
pharmacokinetic interlH::tion'.Whi Ie the effect of 
not been formally studied with nefazodone, 
suqgestthat metabolizer status for this enzyme is not a 
nefa,Odonepharmacokinetics. (.see Biopharmsection ~ 
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ic interaction:;, was 
did"not' reVf1al, 'any 

limited'powertodet~ct 



TriazOlobenzodi~::zepine' '. InteraCtiQD";': 
interactions ·.·betweennefazodone' . and': . 
aiprazolam '. mei;i~·': a· . prominent Warning' 
potential probleia~ . . . 

. o'",:. . , :·~~.~;.t:~t:;,;:~."~·. 

"':".·5.2.1 Pinal satety::'·t1P4.te 
'", : ". '.~ ~.:,~}~;~~:: .. :" .. :. .' . 

:;;~c:':iTbefinalsafetYl1~!~~riO~28-93) 
' ........ integrated databasel·~;f~oran.additiona 

. studies (yielding a"IJ..)l~se 2~.3total of 
SUbjects in ,phase, 1 s~l!dies' (yielding a 'J:.I"'I;I~'::;, . .&. 

new cutoff date for th~ integrated saf 
.the new cut'?!! date' for· serious' event 

·~.:~here were nodea 
;r',the listings of ne.~:;ta(:LVE!.r 
'd'iscovered no 

..•.. :ireasonably attr 
~ .•. "adverse events, 
.:,.:;:~qp.i te comparable. . 
'Zi;?·'3'; additional cases.'\ 
"'<section of' label . , 

..F hew important· ad 

i~r~:;:E::!~~Z . 
. :~::f"·S· •. 3. 3 ···CODCl.us __ . __ " 

.. J~~~~e~~i/;;~~~ts . 
. ' ·):r~.yealed no adverse .. ' 
.:.~+.<antidepressant . 

<:-.~;~ :~f@>:~;~~j;?"l'~ '": .. : . . 
\"~3. 





Our proposed craft of . label 
letter. As noted, have made bU6.lD",a 

draft dated 11-17-93 • other sect;,.LUJ 

modified. 

10.2 Foreign Labeling 

I .reviewed . the approv~dlap,~r~nq.fron1.;", 
modifying the clinical sectii:::ms·o·f labe 

,ur. J Draft SEA 

We have not drax: ted an$BAfornefazodone.~ 
reviews are sufficient to serve as an' 

',\'-"'-" '.' 
ICL. ~ Approvable Let.tet-

TheapP:t:'ovable lett.~~,~~tt;el' •. j.rlC~Udes· 
suggestion to do depres:;ion. stud~~sln 
(J)asuqgestion to dorelapsepreventi 
to do a. cros~ -foste~i"gstugy .. tc::tclari 
pup weights. andsuryival. in. tileS '.' 
suggestion. for fur~~el::::.rabbit;,',stlldiesq 
adequate. high dosein:th,e Segment II ra 
to do additional St;u.d,i~~toclal:"~.fyth~, 
metabolism of nefazod(m~,.a.nd;(1)disso~. 

I believe that the sponsor hassul::miitted 
theconc,lu-sion thatnefazodone i.seffe 
the.,.~X:¥atment of .... ci~p:r;e;;sion .. , .. ".:t 
attachedapprovablelet:tel:'" with 'pur 1 
noted :r;equests, in'anticipationoffinal 

CC: .. 

or1g NDA 
'>"HFD~12 (»'i' . '. . .... '. ...... ....'.:. ". . 

HFD-120/T.Laughren/ PLeberl EHearstiPDav ia 
'. HFD-IOO/RTemFle 
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