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Abstract

This double-blind, placebo-controlled study compared venlafaxine (immediate release), the first modern serotonin-norepineph-
rine reuptake inhibitor, with the selective serotonin reuptake inhibitor fluoxetine. Outpatients were randomly assigned to 6 weeks of
treatment with venlafaxine (75–225 mg/day; n = 102), fluoxetine (20–60 mg/day; n = 104), or placebo (n = 102). Efficacy was
assessed using the 21-item Hamilton Depression Rating Scale (HAM-D21), the Montgomery-Åsberg Depression Rating Scale
(MADRS), the Clinical Global Impression-Severity of Illness (CGI-S) scale, response and remission rates, and several other mea-
sures. Intent-to-treat analyses utilized both the last observation carried forward and ETRANK methods to account for missing
data. At week 6 or study endpoint, venlafaxine (mean dose: 142 mg/day) was superior to placebo on most outcomes measures,
whereas the differences between fluoxetine (mean dose: 41 mg/day) and placebo were less consistent. Final remission (defined as
HAM-D 6 7) rates were 32%, 28%, and 22% for venlafaxine, fluoxetine, and placebo, respectively. Few differences between the
active treatments attained statistical significance. Both active therapies were generally well tolerated; however, attrition due to
adverse events, incidence of selected side effects, and increases in pulse and blood pressure favored fluoxetine over venlafaxine. This
study provides further evidence that venlafaxine is effective after 6 weeks of treatment compared with placebo. The efficacy profile of
fluoxetine was somewhat less consistent. It is strongly recommended that future studies of comparative antidepressant efficacy be
adequately powered to detect modest between-drug differences in efficacy.
� 2005 Published by Elsevier Ltd.
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1. Introduction

Venlafaxine hydrochloride is the first member of a
newer class of antidepressants now referred to as seroto-
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nin–norepinephrine reuptake inhibitors (SNRIs) (Muth
et al., 1986; Holliday and Benfield, 1995). Similar to flu-
oxetine, the first member of the selective serotonin reup-
take inhibitor (SSRI) class of antidepressants to be
widely used, venlafaxine has little or no affinity for cho-
linergic, adrenergic, or histaminergic receptors, which
may account for the drugs� different tolerability profiles
compared to tricyclic antidepressants (Ellingrod and Per-
ry, 1994). Moreover, there is evidence that venlafaxine
may be a more effective antidepressant than fluoxetine
(Thase et al., 2001; Smith et al., 2002); this difference is
presumed in part to be mediated by ‘‘dual’’ reuptake

mailto:cnemero@emory.edu


352 C.B. Nemeroff, M.E. Thase / Journal of Psychiatric Research 41 (2007) 351–359
inhibition (Thase et al., 2001). Not all studies have found
a difference between these therapies, however, and, as
only 2 published studies have included a placebo control
group (Rudolph and Feiger, 1999; Silverstone and Rav-
indran, 1999), the assay sensitivity of the individual trials
may be questioned (Thase, 2002). The current double-
blind, placebo-controlled study therefore was under-
taken to further assess the relative efficacy and safety
of venlafaxine and fluoxetine.
2. Methods

The study was conducted in 13 centers (both univer-
sity-affiliated and private research clinics) in the United
States. The protocols were reviewed and approved by
the institutional review boards of each study site, and
the study was conducted according to the Declaration
of Helsinki and its amendments. Participants signed a
written informed consent at the time of their enrollment.

2.1. Patients

2.1.1. Inclusion criteria

Participants were outpatients 18 years or older and
met Diagnostic and Statistical Manual of Mental Disor-

ders, Fourth Edition (DSM-IV) criteria for major depres-
sive disorder (American Psychiatric Association, 1994).
All patients had symptoms present for at least 1 month
before study entry and scored at least 20 on the 21-item
Hamilton Rating Scale for Depression (HAM-D21).

2.1.2. Exclusion criteria

Patients were excluded if they had a history or pres-
ence of bipolar disorder or any psychotic disorder. Pa-
tients with a history of alcohol or substance abuse
within the past year were excluded from the study, as
were those who had any clinically significant medical
disorders or abnormalities detected during the prestudy
physical screening that might compromise study partic-
ipation. Additionally, patients were excluded if they
were acutely suicidal to the degree that precautions
against suicide were needed. Another cause for exclusion
was a history of nonresponse to venlafaxine or fluoxe-
tine. Further, any patient who had received either study
drug within 6 months prior to starting the double-blind
treatment period was excluded. Patients were excluded if
they had received any of the following treatments before
entering the trial: electroconvulsive therapy within 3
months; any investigational drug or antipsychotic drug
within 30 days; astemizole, cisapride, sumatriptan, ter-
fenadine, any monoamine oxidase inhibitor, paroxetine,
or sertraline within 14 days; any other antidepressant,
anxiolytic, sedative-hypnotic drug (except chloral hy-
drate), or any other psychotropic drug within 7 days
of the start of double-blind treatment; or any other drug
with psychotropic effects within 7 days of the start of the
double-blind treatment period unless a stable dose of the
drug had been maintained for at least 1 month (3
months for thyroid or hormonal medications) before
study day 1. Pregnant or lactating women were excluded
from the study, as were women capable of childbearing
who were unwilling to use a medically acceptable form
of contraception.

Study candidates underwent a complete evaluation,
including a psychiatric history and examination,
HAM-D21, medical history and physical examination,
laboratory assessments, and electrocardiogram (ECG).
Potentially eligible patients entered a single-blind, pla-
cebo phase, which typically lasted 7 days (±3 days).
At study day 0, the HAM-D21 was repeated and other
efficacy measurements described below were performed.
Eligibility for randomization required no more than a
20% decrease in HAM-D21 during the single-blind, pla-
cebo lead-in. Patients meeting the entry criteria at both
the screening and baseline visits were then randomly as-
signed to double-blind therapy with venlafaxine immedi-
ate release (IR), fluoxetine, or placebo.

2.2. Study medication

Study medications were dispensed in identically
appearing capsules. Double-blind therapy was initiated
as follows: venlafaxine IR 37.5 mg twice each day, fluox-
etine 20 mg in the morning (with one placebo capsule in
the evening), or placebo twice daily. If clinically indi-
cated, patients could receive up to 2 dose increases. The
venlafaxine dosage could be increased on day 15–75 mg
twice daily (150 mg/day), and again on day 29–
112.5 mg twice daily (maximum permitted dose:
225 mg/day). Likewise, fluoxetine could be increased on
day 15–40 mg/morning (with 2 placebo capsules in the
evening) and again on day 29 to the maximum permitted
dose, 60 mg/morning (with 3 placebo capsules in the
evening). At the end of the study, patients receiving more
than 2 capsules daily entered a medication taper period of
up to 2 weeks, decreasing their dosage in steps before
stopping medication to avoid discontinuation effects.

2.3. Efficacy and safety assessments

In addition to the HAM-D21 total score, item 1 of the
HAM-D (depressed mood), the Montgomery-Åsberg
Depression Rating Scale (MADRS) total score, and
the Clinical Global Impression-Severity of Illness
(CGI-S) and -Improvement (CGI-I) scores were consid-
ered to be primary efficacy variables in the original data
analytic plan. Efficacy assessments were repeated at
weeks 1, 2, 3, 4, and 6 or study endpoint. Four defini-
tions of response were compared: (1) P50% decrease
(from week 0) in the HAM-D21 score, (2) P50% de-
crease in the MADRS, (3) a final CGI-I score of 1 or
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2 (very much or much improved), and (4) a final Patient
Global Impressions (PGI) score of 1 or 2 (very much or
much improved). Remission was defined in the original
data analytic plan as a HAM-D21 total score 68. As
remission was defined in subsequent work as a score
67 on the first 17 items of the HAM-D (Thase et al.,
2001), we report rates according to both definitions.

A battery of brief questionnaires was administered at
week 0 and repeated at week 6 or endpoint to assess: (1)
general life functioning (General Life Functioning Scale)
(Elkin et al., 1985; Lenderking et al., 1999), (2) social
and task-related activities (Activities Questionnaire)
(Lenderking et al., 1999), (3) cognitive functioning (Cog-
nitive Functioning Scale from the Medical Outcomes
Study [MOS]) (Ware and Sherbourne, 1992), (4) general
health (General Health Scale from the MOS Short-
Form Health Survey [SF-36]) (Ware and Sherbourne,
1992), and (5) vitality (Vitality Scale from the MOS
SF-36) (Ware and Sherbourne, 1992).

Adverse events (AEs), efficacy, and vital signs were
evaluated at each visit and physical examinations, labo-
ratory determinations, and ECGs were repeated at the
end of study. Study events were identified weekly from
spontaneous patient reports, signs or symptoms detected
during physical examination and clinical evaluation, and
patient response to the nonspecific question ‘‘How have
you been feeling since your last visit?’’ Safety was eval-
uated on the basis of reports of study events and the
results of physical examinations, laboratory determina-
tions, and ECGs. Blood pressure was taken in the same
arm and performed by the same site personnel through-
out the study. Patients were instructed to avoid smoking
or consumption of beverages containing caffeine for at
least 2 h prior to each blood pressure measurement.
Patients rested for at least 2 min prior to the initial
blood pressure reading at each visit. After supine pulse
was measured, 2 consecutive supine blood pressure mea-
surements were taken 2 min apart. Patients then rose to
a standing position, and blood pressure was recorded
after 1 min and again 2 min later.
2.4. Statistical analysis

The original data analytic plan followed standards
used for submission of results to the FDA and, when
viewed from more contemporary perspectives, is proba-
bly inefficient and redundant. Further, a deficiency ex-
isted in the study design in that the protocol defined 5
primary outcome measures but did not provide for
any statistical adjustments. Nevertheless, to fully report
the work that was done, a description of that plan fol-
lows. Efficacy analyses were performed on the modified
intent-to-treat population, which was defined as all pa-
tients who took at least one dose of double-blind study
medication and completed at least one efficacy evalua-
tion during treatment. Data were evaluated by both ob-
served cases (OC) and last-observation-carried-forward
(LOCF) methods. For the LOCF analysis, the last avail-
able on-therapy evaluation was entered for missing
visits.

Pretreatment scores on the HAM-D21, HAM-D item
1, MADRS, CGI-S, and the quality-of-life question-
naires were first compared with a 1-way analysis of var-
iance (ANOVA) using treatment group as the factor. A
2-way analysis of covariance (ANCOVA), using treat-
ment and site as the main factors and pretreatment
scores as the covariate, was used to analyze each sched-
uled postbaseline visit (weeks 1, 2, 3, 4, and 6). Because
the CGI-I has no pretreatment score, no covariate was
used. Response and remission rates were compared at
each scheduled visit using v2 tests.

With respect to the redundancy of the original ana-
lytic plan, we report here only results of the week 6
LOCF analyses. Results of interim assessments are
illustrated graphically for the HAM-D, MADRS, and
CGI-S. It is noted that there were few differences be-
tween the LOCF and OC analyses and, when differ-
ences did exist, they favored one or both active drugs
over placebo.

The use of LOCF to handle missing data also can be
problematic (Lavori et al., 1995). Although this method
has been the standard accepted by the FDA for decades,
it is quite conservative and distorts the variance struc-
ture of repeated measurements. To address this issue,
a secondary analysis that directly addresses treatment-
related withdrawals, ETRANK (Entsuah, 1990, 1996),
was conducted using HAM-D assessments. Briefly, this
nonparametric procedure assigns scores to patients
depending on the degree of response and whether or
not the patient completed the study. All non-missing
data are assigned scores based on the degree of re-
sponse. Missing data from premature withdrawals to
AEs or lack of efficacy are assigned the worst scores.
The model can be used for all the longitudinal observa-
tions (full data) or only the last observation (endpoint)
for a patient. Several algorithms for scoring are avail-
able within ETRANK procedure: (1) scores that are
equal to actual ranks, (2) scores that assign heavier
weights to later observations, (3) scores that weigh mid-
dle observations more similarly to each other than ex-
treme observations, or (4) the observed data. For this
report, the test statistic, F, is presented for each of the
scoring procedures. Although the protocol defined 5 pri-
mary outcome measures, the ETRANK analysis was
limited to HAM-D assessments, which we considered
the most clinically meaningful of the protocol defined
primary measures.

Safety analyses were performed on all patients who
took at least one dose of study medication. Adverse
events were defined as treatment emergent if they ap-
peared on or after the first dose of study medication,
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or, if present prior to the first dose of study medication,
they increased in severity during the study.

ECG findings, vital signs (means at baseline and
mean changes from baseline to final on-therapy visit),
and body weights were summarized for each treatment
group. Laboratory and vital signs parameters were com-
pared among treatment groups using 2-way ANCOVA
with treatment and investigator as the main factors,
and pretreatment value as the covariate.
3. Results

One hundred two (102) patients were randomized to
venlafaxine, 104 to fluoxetine, and 102 to placebo. The
mean daily dosages were 142 (SD 64) mg/day for venla-
faxine and 41 (SD 17) mg/day for fluoxetine. Two pa-
tients each in the venlafaxine and fluoxetine groups
were lost to follow-up almost immediately and could
not be included in the safety analysis. In addition, 6 pa-
tients (4 in the venlafaxine group, 1 in the fluoxetine
group, and 1 in the placebo group) could not be in-
cluded in the efficacy analysis due to lack of efficacy
assessments either at pretreatment or posttreatment,
leaving 96 patients in the venlafaxine group, 100 in the
Table 1
Pretreatment demographic and clinical characteristics

Venlafaxine (n = 102)

Ethnic origin (%)
Caucasian 91
African-American 3
Asian 1
Hispanic 4
Other 1

Sex (%)
Male 35
Female 65

Age (y)
Mean (SD) 40.1 (11.1)
Range 19–70

Weight (kg)
Mean (SD) 78.5 (17.4)
Range 48.5–119.8

HAM-D21 total score, mean (SD) 23.5 (3.2)
HAM-D21 depressed mood item score, mean (SD) 2.7 (0.6)
MADRS total score, mean (SD) 26.9 (5.3)

Duration of current depressive episode (wk)
Median 55
Range 3–776

Prior antidepressant medications (%) 49

HAM-D21, 21-item Hamilton Depression Rating Scale.
MADRS, Montgomery-Åsberg Depression Rating Scale; and SD, standard

a v2 test; (df).
b F test; (n,d).
c Kruskal–Wallis v2.
fluoxetine group, and 101 in the placebo group for effi-
cacy analysis. Pretreatment clinical and demographic
characteristics did not differ significantly among treat-
ment groups (Table 1).

Nearly 80% of participants completed the trial and
the proportions of completers were similar for the 3
treatment groups (Table 2). Significant differences
among groups were observed for discontinuation due
to adverse events (described later) and miscellaneous
reasons (venlafaxine 0%, fluoxetine 1%, and placebo
5%, v2 = 7.22; df = 2; P = 0.027). However, there were
no significant differences in discontinuation due to lack
of efficacy (venlafaxine 4%, fluoxetine 4%, placebo 6%;
v2 = 0.63; df = 2; P = 0.730).

3.1. Efficacy measures

The improvements in the 3 treatment groups in
HAM-D21, MADRS, and CGI-S scores are shown in
Fig. 1. On the HAM-D, overall differences among treat-
ment groups at week 6 did not quite reach statistical sig-
nificance (F(2, 281) = 3.01, P = 0.051), though the
difference between the venlafaxine and placebo groups
was statistically significant (F(1, 281)=5.92, P = 0.016).
The differences between fluoxetine and placebo
Fluoxetine (n = 104) Placebo (n = 102) Test statistic; df P Value

93 92 1.85; (8)a .985
2 2
1 1
3 5
1 0

31 44 4.08; (2)a .130
69 56

37.9 (11.5) 40.4 (11.7) 1.50; (2,305)b .224
19–75 18–72

80.2 (21.6) 80.4 (18.4) 0.28; (2,300)b .754
48.5–204.1 46.3–127.0

23.7 (3.2) 23.7 (3.3) 0.18; (2,300)b .873
2.8 (0.5) 2.8 (0.6) 0.98; (2,300)b .375
26.9 (4.5) 27.8 (5.1) 1.27; (2,300)b .288

71 54.5 2.08 (2)c .354
4–1560 4–2444

41 38 2.57; (2)a .277

deviation.



Table 2
Primary reasons for discontinuation from study (%)

Population Venlafaxine (n = 102) Fluoxetine (n = 104) Placebo (n = 102) v2 P Value

All causes 24 18 24 1.12 .571
Adverse experience 12 7 3 6.03 .049
Failed to return 8 7 8 0.12 .940
Unsatisfactory response 4 4 6 0.63 .730
Protocol violation 0 0 2 4.07 .131
Other 0 1 5 7.22 .027
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Fig. 1. Mean scores over time (LOCF): (A) HAM-D21 total score; (B) MADRS total score; (C) CGI-S total score; *P < 0.01 venlafaxine vs. placebo;
�P < 0.05 venlafaxine vs. placebo; �P < 0.01 fluoxetine vs. placebo; §P < 0.05 fluoxetine vs. placebo. P values are from a one-way ANOVA at baseline
and two-way ANCOVA with baseline as covariate and treatment and investigator as factors at postbaseline visits.
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(F(1, 281) = 0.85, P = 0.358) and between venlafaxine
and fluoxetine (F(1,281) = 2.31, P = 0.130) were not
statistically significant.
The difference on the HAM-D depressed mood item
was statistically significant among treatment groups at
week 6 (F(2, 281) = 7.38, P 6 0.001); both active treat-
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ments were significantly more effective than placebo
(venlafaxine, F(1, 281) = 14.56, P 6 0.001; fluoxetine,
F(1,281) = 5.15, P = 0.024). The difference between
the active treatments was not statistically significant
(F(1, 281) = 2.47, P = 0.117).

There was also a statistically significant difference
among treatment groups at week 6 on the MADRS
(F(2, 281) = 4.48, P = 0.012). Whereas venlafaxine ther-
apy was significantly more effective than placebo
(F(1, 281) = 8.95, P = 0.003), fluoxetine therapy was
not (F(1, 281) = 2.49, P = 0.116). The difference between
the fluoxetine and venlafaxine groups was not statisti-
cally significant (F(1,281) = 2.06, P = 0.152).

A significant between-groups difference in CGI-S
scores at week 6 also was observed (F(2, 281) = 3.65,
P = 0.027); both active treatments were significantly
more effective than placebo (venlafaxine: F(1,281) =
6.26, P = 0.013; fluoxetine: F(1,281) = 4.49, P = 0.035).

With respect to CGI-I scores, there was a signifi-
cant effect for treatment (F(2, 282)=4.25, P = 0.015) at
week 6. Both venlafaxine (F(1, 282) = 7.74, P = 0.006)
and fluoxetine (F(1,282) = 4.52, P=0.035) were more
effective than placebo. There were no statistically signif-
icant differences between the venlafaxine and fluoxe-
tine therapy groups on either CGI measure (CGI-S:
Table 3
Response and remission rates at week 6 or endpoint

Venlafaxine Fluoxetine

HAM-D responsea 53 (51/96) 45 (45/100)
MADRS responsea 52 (50/96) 44 (44/100)
CGI responsea 61 (59/96) 53 (54/101)
PGI Responseb 67 (63/94) 52 (51/98)
Remission 6 8a 32 (31/96) 32 (32/101)
Remission 6 7ag 32 (31/96) 28 (28/101)

a P values are from the v2 test.
b P values are from the Cochran–Mantel–Haenszel row mean score test, s
c Venlafaxine vs. placebo P < 0.025.
d Venlafaxine vs. placebo P < 0.001; fluoxetine vs. placebo P = 0.024.
e Venlafaxine vs. placebo P < 0.001; fluoxetine vs. placebo P = 0.046; venl
f Venlafaxine vs. placebo P = 0.009.
g Remission based HAM-D17 6 7.

Table 4
ETRANK� test statistic data summary

Venlafaxine vs. placebo Venlafa

Full data Endpoint Full dat

ScF1 7.29* 9.27** 3.29
Equal 8.03** 5.97*** 2.93
Observed 8.38** 9.27** 3.32
Entsuah 5.14*** 7.44** 2.87

Definitions: ScF1 (score function 1), scores that assign heavier weights to lat
the observed data; Entsuah, scores that weigh middle observations more sim

* P < 0.001.
** P < 0.01.

*** P < 0.05.
F(1,281) = 0.16, P = 0.689; CGI-I: F(1,282) = 0.46, P =
0.499).

3.2. Response and remission rates

The differences between the venlafaxine- and placebo-
treated groups were statistically significant on all 4 def-
initions of response (Table 3). Fluoxetine therapy was
significantly more effective than placebo according to
the CGI and PGI definitions of response only. Neither
active therapy separated significantly from placebo on
the remission definitions. Among the 6 pair-wise com-
parisons of response/remission rates, a significant differ-
ence favoring venlafaxine over fluoxetine was found
only on the PGI.

3.3. ETRANK analyses

Longitudinal nonparametric analysis on the HAM-D
demonstrated statistically significant differences using all
4 ranking methods, both in the full-data analysis and the
end point analysis. As shown in Table 4, statistically sig-
nificant differences were observed for venlafaxine-pla-
cebo (full data and end point) and venlafaxine-
fluoxetine (end point only) comparisons. No statistically
Placebo Test statistic P Value

37 (37/101) 5.42 0.067c

34 (34/101) 6.86 0.032f

38 (38/101) 11.66 0.003d

38 (37/98) 16.58 0.001e

22 (22/101) 3.41 0.181
22 (22/101) 2.77 0.250

tratified by site and using modified ridits.

afaxine vs. fluoxetine P = 0.034.

xine vs. fluoxetine Fluoxetine vs. placebo

a Endpoint Full data Endpoint

4.23*** 1.28 0.82
2.45 2.24 0.45
4.27*** 1.65 0.78
4.12*** 1.14 0.60

er observations; equal, scores that are equal to actual ranks; observed,
ilarly to each other than extreme observations.
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significant differences were observed with the fluoxetine-
placebo comparison.

3.4. Quality-of-life measures

A statistically significant difference was observed on
only 1 of the 5 quality-of-life measures (general life func-
tioning; Table 5). On that variable, there was greater
improvement in the venlafaxine group compared with
the fluoxetine and placebo groups (venlafaxine vs. fluox-
etine: F(1,236) = 4.61, P = 0.033; venlafaxine vs. pla-
cebo: F(1, 236) = 9.99, P = 0.002).

3.5. Safety and tolerability assessments

Rates of discontinuation due to AEs significantly dif-
fered among treatment groups, with rates of 12%, 7%,
and 3% in the venlafaxine, fluoxetine, and placebo
groups, respectively (v2=6.03; P = 0.049) (Table 2).
There were significant overall differences in the incidence
of 6 side effects – anxiety, constipation dizziness, nausea,
sweating, and vomiting (Table 6). Among these, the
prevalence of nausea (v2 = 8.06; P = 0.005), sweating
(v2=6.32; P = 0.012), and constipation (v2 = 5.84;
P = 0.016) was significantly higher during venlafaxine
Table 5
Scores for the patient-reported outcome measures at end of study

Venlafaxine (n = 84) Fluoxetin

General Life Functioning Total Score 55.7 (11.0) 52.8 (9.8
Activities Questionnaire Total Score 53.0 (11.5) 52.3 (9.7
Cognitive Functioning 27.7 (6.5) 27.2 (5.5
General Health 18.8 (4.5) 19.1 (3.8
Vitality 13.3 (4.8) 12.6 (4.2

Questionnaire scores are mean (SD).
Higher scores correspond to a higher level of functioning.

* P values are from a two-way ANCOVA with baseline score as covariate an
** Venlafaxine vs fluoxetine: (F(1, 236) = 4.61, P = 0.033); venlafaxine

(F(1,236) = 1.11, P = 0.293).

Table 6
Percentage of patients in each group reporting treatment-emergent adverse e

Adverse event Venlafaxine (n = 100) Fluoxetine (n = 102

Nausea 40 22
Headache 36 24
Dry mouth 24 16
Insomnia 22 15
Dyspepsia 9 19
Sweating 14 4
Diarrhea 9 13
Dizziness 13 8
Vomiting 11 5
Fatigue 10 10
Anxiety 10 7
Constipation 10 2

a Includes only events reported by P10% of patients in at least one treatm
therapy compared to fluoxetine therapy. Nausea was
the most common AE and occurred in 40% of the ven-
lafaxine-treated patients, as compared with 22% and
8% of the patients treated with fluoxetine and placebo,
respectively. Nausea tended to be transient, however,
and less than 10% of those affected still reported this
AE at week 6. Serious AEs were reported for 3 patients,
1 in each treatment group. None of these events was
considered related to the study medication.

Mean changes in vital signs are presented in Table 7.
Statistically significant differences were observed for su-
pine pulse, supine diastolic blood pressure, and weight.
Specifically, the increase in mean supine pulse rate asso-
ciated with venlafaxine treatment and the decrease asso-
ciated with fluoxetine treatment were statistically
significant compared with placebo; the increase in mean
supine diastolic blood pressure with venlafaxine treat-
ment was significant compared to the decrease associ-
ated with placebo; fluoxetine therapy resulted in
significantly greater weight loss than venlafaxine ther-
apy, which in turn resulted in significantly greater
weight loss than placebo. No differences were observed
among the three treatments with respect to significant
changes in ECG rhythms or onset of clinically signifi-
cant abnormalities.
e (n = 87) Placebo (n = 81) F; (n,df) Overall P value*

) 50.9 (11.5) 5.21; (2, 236) 0.006**

) 50.4 (11.3) 1.55; (2, 236) 0.214
) 27.1 (6.1) 0.61; (2, 236) 0.543
) 18.5 (4.1) 0.41; (2, 236) 0.666
) 12.2 (5.0) 1.34; (2, 236) 0.263

d with treatment and investigator as factors at the last on-therapy visit.
vs. placebo (F (1,236) = 9.99,P = 0.002); fluoxetine vs placebo

ventsa

) Placebo (n = 102) v2 Overall P value

8 29.64 <0.001
33 3.92 0.129
15 3.54 0.170
14 2.95 0.229
16 3.96 0.138

2 13.67 0.001
9 1.09 0.580
3 7.03 0.030
2 7.69 0.021
5 2.25 0.325
1 7.62 0.022
5 6.32 0.042

ent group.



Table 7
Mean (SD) changes in vital signsa

Venlafaxine (n = 96) Fluoxetine (n = 101) Placebo (n = 101) F Test (df) Overall P valueb

Supine pulse rate (beats/min) 4.1 (10.3) �1.6 (8.3) 1.3 (9.1) 12.42 (2,282) <0.001c

Supine systolic BP (mm Hg) 2.3 (9.5) 0.4 (10.2) �1.2 (10.1) 3.01 (2,281) 0.051
Supine diastolic BP (mm Hg) 1.6 (6.9) 0.2 (7.7) �1.3 (7.5) 3.93 (2,281) 0.021d

Standing systolic BP (mm Hg) 0.3 (9.7) 1.1 (9.3) �2.0 (9.1) 2.83 (2,281) 0.060
Standing diastolic BP (mm Hg) 1.1 (7.3) �0.2 (7.7) �0.4 (7.2) 1.42 (2,281) 0.242
Weight (kg) �0.9 (1.9) �1.3 (1.9) �0.03 (1.5) 13.55 (2,278) <0.001e

a Changes are from baseline to last on-therapy visit.
b P values are from a two-way ANCOVA with baseline score as covariate and with treatment and investigator as factors at the last on-therapy visit.
c Venlafaxine vs. fluoxetine: P < 0.0001, F = 24.37; venlafaxine vs. placebo: P = 0.0021, F = 9.68.
d Venlafaxine vs. placebo: P = 0.0055, F = 7.83.
e Venlafaxine vs. placebo: P = 0.0018, F = 9.93; fluoxetine vs. placebo: P < 0.0001, F = 26.61; venlafaxine vs. fluoxetine: P = 0.05, F = 3.88.
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4. Discussion

In this randomized clinical trial (RCT), venlafaxine
therapy was significantly more effective than placebo
on most outcomes, whereas fluoxetine therapy was char-
acterized by a less consistent pattern of efficacy. The
outcomes of the 2 active therapies were generally not
statistically significant, though venlafaxine therapy was
significantly more effective than fluoxetine therapy on
the ETRANK analyses of endpoint data. Although the
general pattern of results tended to favor venlafaxine
over fluoxetine, none of the differences on the original
5 primary efficacy variables were large enough to remain
statistically significant if the critical alpha value was cor-
rected to account for multiple comparisons. There were
also differences between drugs on several different mea-
sures of tolerability, which (with the exception of weight
loss) favored fluoxetine.

Overall, the results of this trial illustrate the chal-
lenges now facing clinical pharmacotherapy studies.
For example, there is clearly considerable difficulty dem-
onstrating that effective antidepressants actually are
superior to placebo in contemporary RCTs. Specifically,
it is now known that 50% of contemporary RCTs fail to
demonstrate significant drug-placebo differences and the
average drug-placebo difference is only about two
HAM-D points, ie, an effect size of 0.2 (Khan et al.,
2000, 2002; Kirsch et al., 1998). In the current trial, there
was only about 50% power to detect a difference of this
magnitude favoring either of the active antidepressants
over placebo. It therefore is not surprising that the active
antidepressants studied showed inconsistent efficacy.

A second related point is the relative futility of trying
to compare the efficacy of active antidepressants in a
conventional study. Although one of the goals of the
current RCT was to compare venlafaxine and fluoxe-
tine, this study was ultimately underpowered (based on
the effect sizes reported by Thase et al. (2001) and Smith
et al. (2002) the current study had < 20% power to de-
tect the differences between venlafaxine and fluoxetine).
In retrospect, this study would have had to enroll more
than 600 additional patients to have achieved the desired
80% power to detect the expected between-group differ-
ences. Thus, the risk of type 2 error was so high that the
study must be considered to have failed vis a vis ques-
tions of relative efficacy.

Several more study-specific limitations also deserve
comment. First, the dosing protocol for the antide-
pressants was somewhat imbalanced. Specifically, the
maximum dose of venlafaxine was 60% of the FDA-
approved maximum (i.e., 225/375 mg/day), whereas
the maximum dose of fluoxetine was 75% of the ap-
proved maximum (i.e., 60/80 mg/day). There may have
been better separation of the venlafaxine and fluoxetine
groups that had a proportionally comparable dose of
venlafaxine (i.e., 300 mg/day) been permitted. Second,
by limiting the protocol to 6 weeks and imposing sub-
maximal dosing ceilings for both active treatments, it
is likely that the efficacy of both drugs relative to pla-
cebo was underestimated. Third, it is noteworthy that
only about one half of the patients received the maxi-
mally permitted doses of the active study medications,
despite the fact that less than one third of the patients
remitted. In future studies it would be useful to imple-
ment more rigorous protocol monitoring procedures to
ensure that patients receive optimal treatment trials. Fi-
nally, it should be noted that the twice-daily dosing pro-
tocol used in this study is no longer necessary because of
the availability of the extended release formulation, and
that some of the observed differences in tolerability
might have been lessened by use of the newer formula-
tion of venlafaxine.
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