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vidence from randomized trials has shown similar
efficacy between selective serotonin reuptake in-

Are All Antidepressants Really the Same?
The Case of Fluoxetine: A Systematic Review

Andrea Cipriani, M.D.; Corrado Barbui, M.D.;
Paolo Brambilla, M.D., Ph.D.; Toshiaki A. Furukawa, M.D., Ph.D.;

Matthew Hotopf, Ph.D.; and John R. Geddes, M.D.

Objective: To systematically review the
efficacy and tolerability of fluoxetine, the most
widely studied of newer antidepressants, in com-
parison with all other antidepressants in the acute
treatment of depression in patients aged more
than 18 years.

Data Sources: Studies were identified through
electronic searches of the Cochrane Collaboration
Depression, Anxiety and Neurosis Controlled
Trials Register and the Cochrane Central Register
of Controlled Trials up to March 2004. The terms
FLUOXETIN* OR adofen or docutrix or erocap
or fluctin or fluctine or fluoxeren or fontex or
ladose or lorien or lovan or mutan or prozac
or prozyn or reneuron or sanzur or saurat or
zactin were used. MEDLINE (1966–2004) and
EMBASE (1974–2004) were searched using
fluoxetine and randomized controlled trial or
random allocation or double-blind method. No
language restrictions were applied. Reference
lists of relevant papers and previous systematic
reviews were hand-searched for published reports
up to March 2004.

Study Selection: Only randomized controlled
trials (either blind or nonblind) were included.

Data Synthesis: 131 randomized controlled
trials were eligible. A p value less than .01 was
chosen to test the null hypothesis, and a 99% con-
fidence interval was calculated to detect statisti-
cally significant differences with a high degree
of confidence. Fixed- and random-effects relative
risks, odds ratios (ORs), and Peto ORs were rou-
tinely calculated for each outcome measure. In
terms of efficacy, we found a statistically signifi-
cant difference favoring sertraline and venlafax-
ine over fluoxetine. In terms of tolerability, pa-
tients allocated to fluoxetine were less likely to
leave the study early only in comparison with
those allocated to amitriptyline and pramipexole.

Conclusions: This systematic review high-
lighted that there are differences between fluoxe-
tine and specific comparator antidepressants.
Several of the differences met a prespecified
criterion for clinical significance. The statistical
approach adopted in this systematic review could
represent a useful tool for putting clinical trial
data into practice.
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hibitors (SSRIs) and tricyclic antidepressants (TCAs) in
the pharmacologic treatment of depression.1 Debate con-
tinues about the more favorable tolerability profile of the
SSRIs2–5; similarly, emerging data on newer antidepres-
sants are still inconclusive.6

The evidence of similar efficacy of classes of old and
new agents is still controversial7–11 and, additionally, may
not be the most relevant question from a clinical view-
point. Prescribers need to know whether there are dif-
ferences between specific agents and the magnitude of
these differences.12 Pooling individual trials using meta-
analysis is necessary to detect differences between antide-
pressants, because it is extremely unlikely that significant
differences between active antidepressants could be de-
tected in individual trials.13

Fluoxetine, the most widely studied of the newer
antidepressants, has progressively replaced amitriptyline
and imipramine as the standard of comparison for newer
medications.14 We previously reported the results of
fluoxetine in comparison with classes of antidepressants15

and the analysis of fluoxetine side effects.16 In this
systematic review, we compared fluoxetine with each
individual antidepressant. Instead of using a standard
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hypothesis-testing approach, in this analysis we also used
a more appropriate and conservative approach based on
noninferiority and estimated relative efficacy with 99%
confidence intervals. This method can provide a robust
evidence base that should guide physicians in reaching a
decision about optimal care.

METHOD

Trial Inclusion Criteria
Only randomized controlled trials (RCTs) comparing

fluoxetine with any other antidepressant agent, including
St. John’s wort, in the acute treatment of major depression
in patients aged more than 18 years were included. Both
blind and nonblind RCTs were eligible. Crossover studies
and trials in depressed patients with a concurrent medical
illness were excluded.

Data Sources
RCTs were identified by searching the Cochrane Col-

laboration Depression, Anxiety and Neurosis Controlled
Trials Register (CCDANCTR) and the Cochrane Central
Register of Controlled Trials (CENTRAL). The following
terms were used: FLUOXETIN* OR adofen or docutrix
or erocap or fluctin or fluctine or fluoxeren or fontex or
ladose or lorien or lovan or mutan or prozac or prozyn or
reneuron or sanzur or saurat or zactin. MEDLINE (1966–
2004) and EMBASE (1974–2004) were searched using
the terms fluoxetine and randomized controlled trial or
random allocation or double-blind method. Non–English
language publications were included. Reference lists of
relevant papers and previous systematic reviews were
hand-searched for published reports up to March 2004.

Outcome Measures
Efficacy was evaluated using the following outcome

measures: decrease of at least 50% in Hamilton Rating
Scale for Depression (HAM-D) score, mean HAM-D or
Montgomery-Asberg Depression Rating Scale (MADRS)
scores at the end of the trial, and response according to the
authors’ definition. Tolerability was evaluated according
to patient dropout during the trial.

Validity Assessment
The quality of trials was assessed according to the

criteria of the Cochrane Collaboration Handbook.17

Data Extraction
Two reviewers independently extracted data; any dis-

agreement was solved by discussion and consensus with a
third member of the team.

Statistical Analysis
Data were analyzed with Review Manager Version

4.2 (Cochrane Collaboration; Copenhagen, Denmark) and

Stata 7.0 (StataCorp; College Station, Tex.). Responders
were calculated including dropouts in the analysis. When
data on dropouts were carried forward and included in the
intention-to-treat efficacy analysis (last observation car-
ried forward [LOCF]), they were analyzed in the same
way as in the study report. When dropouts were excluded
from any assessment in the primary studies, they were
considered as drug failures (in both the fluoxetine and
comparator arms).18 Scores from continuous outcomes
were analyzed including patients with a final assessment
or with an LOCF to the final assessment. Tolerability data
were analyzed by calculating the proportion of patients
who failed to complete the study and who experienced
adverse reactions out of the total number of randomized
patients.

Dichotomous outcomes were analyzed by calculating
the relative risk (RR) and the numbers needed to treat
(NNTs). A standardized mean difference (SMD) was esti-
mated for continuous outcomes. This measure provides
the effect size of the intervention in units of standard de-
viations (SDs): scores from different outcome scales can
be summarized in an overall SMD. Heterogeneity be-

Figure 1. Included and Excluded Studies With Reasons:
The QUOROMa Flow Diagram

aDescribed in Moher et al.34

Abbreviations: HAM-D = Hamilton Rating Scale for Depression,
RCT = randomized controlled trial.

RCTs With Usable Information, by Outcome:
Efficacy as Reduction of

at Least 50% on HAM-D (N = 72)
Tolerability as Number of Total Dropouts (N = 115)

RCTs Excluded Because of:

Crossover Design (N = 4)

Data Not Useful for Analysis (N = 7)

RCTs Excluded Because of:

Multiple Publication or
Not Randomized Trials (N = 219)

RCTs Excluded From
Meta-Analysis Because of:

No Data Available After
Contacting Authors (N = 2)

Subgroup Double Publication (N = 1)

RCTs Included in the Meta-Analysis (N = 131)

Potentially Appropriate RCTs to Be
Included in the Meta-Analysis (N = 134)

RCTs Retrieved for
More Detailed Evaluation (N = 145)

Potentially Relevant RCTs Identified
and Screened for Retrieval (N = 364)
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tween studies was assessed using the χ2 test for heteroge-
neity. If significant heterogeneity was identified, potential
sources were considered. Fixed- and random-effects RR,
odds ratio (OR), and Peto OR were routinely calculated
for each outcome measure to investigate the effect of dif-
ferent methods on treatment estimates and to take into ac-
count not only the observed heterogeneity but also the
sampling error in the observed differences.19

Three-arm placebo trials were converted into 2-arm
trials. Three-arm trials comparing different fixed doses of
the same agent were converted into 2-arm trials by sum-
ming samples and averaging doses. When mean scores
were reported with the standard error (SE), it was con-
verted into an SD according to Altman.20 When mean
scores were reported without SDs and SEs, the mean
value of known SDs was calculated from the group of in-
cluded studies comparing the same drugs.21

A p value less than .01 was chosen to test the null hy-
pothesis, and a 99% CI was calculated to highlight statis-
tically significant differences with a high degree of confi-
dence. This approach was adopted to have the widest
estimate of likely true effect. We set the level of signifi-

cance at .01, as we were making multiple comparisons
and we reasoned that only robust differences between
treatments should inform clinical practice. In fact, it was
more important to avoid the possibility of showing a dif-
ference in the absence of a true difference than to avoid
the possibility of not showing a difference in the presence
of a true difference. In other words, we gave priority to
avoiding a type I over a type II error. Furthermore, to
be as conservative as possible, significant differences
were defined as only those differences that were statisti-
cally significant in all the above-mentioned analyses (RR,
OR, and Peto OR), applying for both fixed- and random-
effects models (full dataset is available from authors).

To assess effectiveness, we considered, a priori, that a
difference in RR of at least 10% was a clinically signifi-
cant difference in efficacy. Adopting this cutoff value,
estimates were classified into 1 of the following 5 groups.
Group A: fluoxetine is clinically better than the other
compound (both RR and upper limit of 99% CI are below
0.90). Group B: fluoxetine is certainly clinically not
worse and probably better than the other compound (RR
< 1 and the upper limit of 99% CI is within the range

Figure 2. Efficacy Measured as Failure to Respond Considering Total Number of Participants With a Reduction of at Least 50% in
HAM-D Score Between Baseline and Endpoint

aBox size variation indicates variation in total numbers of patients.
Abbreviations: HAM-D = Hamilton Rating Scale for Depression, RR = relative risk, SSRI = selective serotonin reuptake inhibitor, TCA = tricyclic

antidepressant.

1
Favors Fluoxetine Favors Other Compounds

Random-Effects RR (99% CI)a

TCAs
Amitriptyline 9 0.98 (0.78 to 1.22) 141/345 143/355
Clomipramine 1 0.76 (0.39 to 1.47) 16/46 22/48
Desipramine 1 1.07 (0.42 to 2.72) 10/28 10/30
Dothiepin 2 1.40 (0.91 to 2.17) 42/72 29/72
Doxepin 1 1.00 (0.37 to 2.71) 8/20 8/20
Imipramine 6 0.84 (0.61 to 1.16) 212/407 238/414
Lofepramine 1 1.00 (0.72 to 1.38) 52/90 54/93

Heterocyclics
Maprotiline 2 1.37 (0.52 to 3.61) 39/80 33/83
Mianserin 1 0.91 (0.49 to 1.69) 14/26 16/27

SSRIs
Fluvoxamine 1 0.98 (0.71 to 1.35) 54/91 52/86
Paroxetine 8 1.18 (0.97 to 1.42) 198/481 175/479
Sertraline 7 1.18 (1.01 to 1.38) 298/625 255/641

Newer Antidepressants
Amineptine 1 0.67 (0.39 to 1.17) 15/31 23/32
Bupropion 1 1.11 (0.64 to 1.93) 27/62 24/61
Duloxetine 1 1.21 (0.67 to 2.20) 16/33 28/70
Hypericum 3 1.05 (0.58 to 1.90) 109/232 96/237
Milnacipran 1 1.08 (0.77 to 1.50) 49/100 91/200
Mirtazapine 2 1.28 (0.93 to 1.76) 75/133 58/132
Moclobemide 7 1.10 (0.88 to 1.39) 177/359 158/362
Phenelzine 1 1.33 (0.22 to 7.99) 4/20 3/20
Pramipexole 1 0.78 (0.49 to 1.26) 18/35 46/70
Reboxetine 2 0.97 (0.76 to 1.22) 111/216 110/205
Tianeptine 1 1.05 (0.83 to 1.33) 110/196 102/191
Trazodone 3 0.77 (0.49 to 1.19) 28/57 34/53
Venlafaxine 9 1.17 (1.03 to 1.33) 433/947 361/944

No.
of Trials

RR
(99% CI)

No. of Events/Total
Patients Randomized�10% RR +10% RR

Fluoxetine Control

852



© COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC.854 J Clin Psychiatry 67:6, June 2006

Cipriani et al.

0.90–1.10). Group C: uncertain if there is a clinically
significant difference between compounds (RR < 1 and
upper limit of 99% CI > 1.10, or RR > 1 and the lower
limit of 99% CI < 0.90. Group D: fluoxetine is certainly
clinically not better and probably worse than the other
compound (RR > 1 and the lower limit of 99% CI is
within the range 0.90–1.10). Group E: fluoxetine is clini-
cally worse than the other compound (both RR and 99%
CI > 1.10).

RESULTS

Study Characteristics
The search yielded 883 studies: after abstracts were

read, 364 papers were considered potentially relevant
(Figure 1), but only 131 RCTs meeting the inclusion cri-
teria were included (for full description of study charac-
teristics and references of included studies, see Appendix
1). The majority of the studies (69 RCTs) recruited fewer
than 100 participants, and almost all (130 RCTs) were
reported to be double-blind trials. The mean length of
follow-up was 8 weeks (SD = 5.1). Twelve trials enrolled
inpatients, and 24 enrolled both inpatients and outpa-
tients, while the remaining studies were conducted in out-

patient facilities. The majority of studies (74%) enrolled
patients suffering from major depression according to
DSM-III-R, DSM-IV, or ICD-10 criteria. Elderly subjects
(over 65 years) were included in 58 studies.

A total of 57 studies compared fluoxetine with TCAs;
8, with heterocyclics; 21, with SSRIs; 44, with other
newer antidepressants; and 1, with both a TCA and a
newer antidepressant. The great majority of studies (N =
123) used the HAM-D as primary or secondary outcome
measure, while a minority of studies used the MADRS
and the Clinical Global Impressions scale. Around half of
included trials (N = 73) reported the total number of pa-
tients experiencing any side effects, while the remaining
studies reported the number of patients experiencing indi-
vidual side effects only. Only 27 studies used interview-
based scales to detect side effects.

Publication Bias
Funnel plots did not suggest evidence of publication

bias (figures not shown, but available from authors).

Quantitative Data Synthesis: Efficacy
Analysis of efficacy was based on 4494 patients

treated with fluoxetine and 4817 with an alternative anti-

Figure 3. Rating Scale Scores at Endpoint in Randomized Controlled Trials Comparing Fluoxetine With TCAs, Heterocyclics,
SSRIs, and Newer Antidepressants

Abbreviations: SMD = standardized mean difference, SSRI = selective serotonin reuptake inhibitor, TCA = tricyclic antidepressant.

0

Random-Effects SMD (99% CI)

No.
of Trials SMD (99% CI)

No. of
Evaluable Patients

TCAs
Amitriptyline 17 0.12 (�0.07 to 0.31) 469 489
Clomipramine 5 �0.10 (�0.31 to 0.10) 191 181
Desipramine 3 1.25 (�1.28 to 3.78) 62 59
Dothiepin 4 0.14 (�0.18 to 0.46) 128 138
Imipramine 13 �0.02 (�0.18 to 0.13) 564 559
Lofepramine 1 0.13 (�0.25 to 0.51) 90 93
Nomifensine 1 �0.38 (�1.36 to 0.61) 15 13
Nortriptyline 1 �0.12 (�0.54 to 0.30) 86 68
Trimipramine 1 0.47 (�0.73 to 1.68) 10 9

Heterocyclics
Maprotiline 5 0.04 (�0.21 to 0.29) 221 212
Mianserin 3 0.47 (�0.01 to 0.93) 66 62

SSRIs
Citalopram 2 0.05 (�0.15 to 0.26) 310 300
Paroxetine 9 �0.01 (�0.48 to 0.46) 574 588
Sertraline 8 0.09 (�0.06 to 0.24) 599 639

Newer Antidepressants
ABT-200 1 �1.86 (�2.38 to �1.34) 72 69
Amisulpride 1 0.17 (�0.14 to 0.49) 129 139
Hypericum 4 0.11 (�0.09 to 0.31) 338 350
Milnacipran 1 �0.39 (�0.81 to 0.04) 75 74
Moclobemide 6 0.13 (�0.09 to 0.35) 271 269
Nefazodone 3 �0.06 (�0.40 to 0.27) 117 121
Phenelzine 1 �0.05 (�0.87 to 0.76) 20 20
Reboxetine 1 0.15 (�0.25 to 0.55) 89 79
Tianeptine 3 �0.13 (�0.32 to 0.06) 373 357
Trazodone 3 �0.03 (�0.58 to 0.52) 48 42
Venlafaxine 10 0.11 (�0.03 to 0.26) 918 913

ControlFluoxetine

Favors Fluoxetine Favors Other Compounds
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depressant (Figures 2–4). Considering dichotomous and
continuous outcomes, we found no statistically signifi-
cant difference between fluoxetine and individual TCAs
or between fluoxetine and individual heterocyclics (mi-
anserin, maprotiline). When fluoxetine was compared
with SSRIs, there was a statistically significant differ-
ence favoring sertraline over fluoxetine on a dichoto-
mous (RR random-effects: 1.18, 99% CI = 1.01 to 1.38;
NNT = 14, 99% CI = 8 to 100) but not on a continuous
outcome (SMD random-effects: 0.09, 99% CI = –0.06
to 0.24). Similarly, among newer antidepressants, venla-
faxine was significantly more effective than fluoxetine
on a dichotomous outcome (RR random-effects: 1.17,
99% CI = 1.03 to 1.33; NNT = 15, 99% CI = 9 to 50) but
failed to reach statistical significance on a continuous
outcome (SMD random-effects: 0.11, 99% CI = –0.03 to
0.26).

Quantitative Data Synthesis: Tolerability
Analysis of safety was based upon 7034 patients

treated with fluoxetine and 7357 with an alternative anti-

depressant (Figure 5). Referring to TCAs, patients allo-
cated to fluoxetine were less likely to be withdrawn for
any cause from treatment than those allocated to amitrip-
tyline (RR random-effects: 0.72, 99% CI = 0.54 to 0.96;
NNT = 13, 99% CI = 8 to 100). The comparison between
fluoxetine and individual heterocyclics or SSRIs did not
reveal statistically significant differences, and among
newer antidepressants only pramipexole was less well
tolerated than fluoxetine in terms of failure to complete
the trial for any reason (RR random-effects: 0.19, 99%
CI = 0.04 to 0.84; NNT = 3, 99% CI = 2 to 7).

Clinically Significant Differences in Efficacy
Considering a difference in RR of more than 10%

a reasonable estimate of difference in efficacy and refer-
ring to primary outcome, dothiepin, mirtazapine, paroxe-
tine, sertraline, and venlafaxine belonged to group D
(Figures 2 and 6). All the other antidepressants belonged
to group C. Considering only a fixed-effects RR, imipra-
mine would be in group B and moclobemide in group D
(Figure 6).

Figure 4. Efficacy Measured as Failure to Respond Considering Total Number of Participants Who Responded According to
Authors’ Definition

aBox size variation indicates variation in total numbers of patients.
Abbreviations: RR = relative risk, SSRI = selective serotonin reuptake inhibitor, TCA = tricyclic antidepressant.

1Favors Fluoxetine Favors Other Compounds

Random-Effects RR (99% CI)a

TCAs
Amitriptyline 14 0.98 (0.80 to 1.19) 178/467 188/482
Clomipramine 2 0.63 (0.42 to 0.94) 37/106 60/108
Desipramine 1 1.07 (0.42 to 2.72) 10/28 10/30
Dothiepin 4 1.15 (0.90 to 1.46) 95/172 87/179
Doxepin 3 1.03 (0.75 to 1.43) 66/136 64/136
Imipramine 10 0.96 (0.84 to 1.11) 285/547 305/561
Lofepramine 1 1.00 (0.72 to 1.38) 52/90 54/93
Nortriptyline 2 0.88 (0.68 to 1.14) 95/203 105/197

Heterocyclics
Maprotiline 3 1.35 (0.87 to 2.11) 51/153 39/152
Mianserin 1 0.91 (0.49 to 1.69) 14/26 16/27

SSRIs
Citalopram 2 0.98 (0.73 to 1.30) 110/342 109/331
Paroxetine 9 1.14 (0.94 to 1.38) 214/504 209/568
Sertraline 10 1.16 (1.01 to 1.33) 376/746 357/842

Newer Antidepressants
Amineptine 2 0.86 (0.57 to 1.30) 41/113 50/119
Amisulpride 1 1.36 (0.87 to 2.14) 52/139 39/142
Bupropion 1 1.26 (0.70 to 2.28) 27/62 21/61
Duloxetine 1 1.21 (0.67 to 2.20) 16/33 28/70
Hypericum 3 1.30 (1.05 to 1.60) 176/346 144/363
Milnacipran 2 0.87 (0.68 to 1.12) 85/193 149/297
Mirtazapine 1 1.16 (0.71 to 1.89) 33/67 28/66
Moclobemide 7 1.15 (0.91 to 1.45) 152/359 134/362
Nefazodone 2 0.99 (0.71 to 1.39) 53/98 55/101
Phenelzine 1 1.00 (0.14 to 6.95) 3/20 3/20
Pramipexole 1 0.78 (0.49 to 1.26) 18/35 46/70
Reboxetine 2 0.97 (0.76 to 1.22) 111/216 110/205
Tianeptine 3 0.80 (0.61 to 1.05) 113/422 136/408
Trazodone 3 0.77 (0.49 to 1.19) 28/57 34/53
Venlafaxine 10 1.10 (0.95 to 1.27) 403/1022 362/1014

No.
of Trials

RR
(99% CI)

�10% RR +10% RR

No. of Events/Total
Patients Randomized
Fluoxetine Control
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Figure 5. Tolerability Measured as Failure to Complete Study Considering Total Number of Participants Who Withdrew Because
of Any Cause

aBox size variation indicates variation in total numbers of patients.
Abbreviations: RR = relative risk, SSRI = selective serotonin reuptake inhibitor, TCA = tricyclic antidepressant.

Figure 6. Efficacy Measured as at Least 50% Reduction on HAM-D, Considering Relative Risk (RR) With Both Fixed- and
Random-Effects Models

Clinical Efficacy

Group A Group B Group C Group D Group E

Amitriptyline
Clomipramine
Desipramine
Doxepin
Imipraminea

Lofepramine
Maprotiline
Mianserin
Amineptine
Bupropion

Dothiepin
Mirtazapine
Paroxetine
Sertraline
Venlafaxine

Duloxetine
Hypericum
Milnacipran
Moclobemidea

Phenelzine
Pramipexole
Reboxetine
Tianeptine
Trazodone

Fluoxetine is
clinically worse than

Fluoxetine is
clinically better than

Fluoxetine is certainly
clinically not worse and

probably better than

Uncertain whether there
is a clinically significant

difference between
fluoxetine and

Fluoxetine is certainly
clinically not better and

probably worse than

None NoneNone

aConsidering only RR fixed-effects model, imipramine would be in group B and moclobemide would be in group D.
Abbreviation: HAM-D = Hamilton Rating Scale for Depression.

1
Favors Fluoxetine Favors Other Compounds

Random-Effects RR (99% CI)a

TCAs
Amitriptyline 16 0.72 (0.54 to 0.96) 99/497 141/515
Clomipramine 2 0.73 (0.43 to 1.26) 29/131 40/132
Desipramine 2 0.53 (0.18 to 1.59) 7/54 13/50
Dothiepin 5 1.34 (0.83 to 2.18) 86/237 68/241
Doxepin 4 0.86 (0.61 to 1.21) 56/162 63/161
Imipramine 13 0.87 (0.65 to 1.15) 246/640 284/645
Lofepramine 1 0.58 (0.27 to 1.25) 14/90 25/93
Nomifensine 1 5.00 (0.34 to 74.51) 5/20 1/20
Nortriptyline 3 0.80 (0.39 to 1.62) 53/203 72/197

Heterocyclics
Maprotiline 4 1.63 (0.75 to 3.54) 27/177 16/174
Mianserin 2 0.70 (0.15 to 3.22) 13/46 17/47

SSRIs
Citalopram 2 0.90 (0.62 to 1.32) 66/342 72/331
Fluvoxamine 2 0.75 (0.35 to 1.58) 18/143 24/141
Paroxetine 8 0.96 (0.76 to 1.21) 162/548 167/548
Sertraline 10 1.18 (0.95 to 1.47) 219/819 195/850

Newer Antidepressants
ABT-200 1 0.32 (0.15 to 0.66) 12/72 38/72
Amineptine 2 0.68 (0.18 to 2.56) 18/113 25/119
Amisulpride 1 1.28 (0.75 to 2.17) 40/139 32/142
Bupropion 1 1.11 (0.52 to 2.35) 18/62 16/61
Duloxetine 1 1.06 (0.51 to 2.20) 12/33 24/70
Hypericum 3 1.23 (0.34 to 4.49) 20/233 14/238
Milnacipran 2 0.98 (0.73 to 1.30) 68/193 122/297
Mirtazapine 2 0.92 (0.48 to 1.76) 43/133 47/132
Moclobemide 7 1.03 (0.71 to 1.49) 75/359 75/362
Nefazodone 2 0.45 (0.11 to 1.77) 5/57 13/61
Phenelzine 1 0.20 (0.00 to 9.98) 0/20 2/20
Pramipexole 1 0.19 (0.04 to 0.84) 3/35 31/70
Reboxetine 2 0.70 (0.45 to 1.09) 50/216 68/205
Tianeptine 3 0.96 (0.69 to 1.34) 92/422 92/408
Trazodone 3 0.62 (0.32 to 1.20) 16/57 24/53
Venlafaxine 10 0.96 (0.75 to 1.22) 238/1022 247/1014

No.
of Trials

RR
(99% CI)

No. of Events/Total
Patients Randomized
Fluoxetine Control

855



© COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC.J Clin Psychiatry 67:6, June 2006

Are All Antidepressants the Same? A Systematic Review

857

DISCUSSION

The main finding of the present study is that there are
statistically significant differences in terms of efficacy
between fluoxetine and certain antidepressants, such as
sertraline and venlafaxine. These data are consistent with
previous evidence6,10,11 but differ from results reported by
Feiger and colleagues,22 who performed a nonsystematic
pooled analysis of RCTs comparing fluoxetine with ser-
traline. Additionally, in our meta-analysis fluoxetine was
found to be clinically not better, and possibly worse, than
dothiepin, mirtazapine, and paroxetine. With regard to
tolerability, fluoxetine was similarly tolerated in compari-
son with other SSRIs and better tolerated than amitripty-
line in terms of total dropout rate.

In this systematic review, individual antidepressants
were compared against fluoxetine. Fluoxetine was chosen
because it has been a market leader since its introduction
almost 20 years ago and has been frequently used as a
reference compound for newer antidepressants. However,
the analysis of fluoxetine trials requires caution: looking
at all trials comparing fluoxetine with other antidepres-
sants and categorizing them according to whether fluoxe-
tine was the new agent or the comparator, fluoxetine ap-
peared slightly more effective when it was the new agent,
therefore suggesting evidence of the so-called “wish bias”
in which, possibly due to observer bias or to publication
bias, the drug performed better when it was new than
when it was old.23 A second caution is that despite the
large number of comparative trials included, the total
number of randomized patients was under 15,000, and,
apart from some drugs (amitriptyline, venlafaxine, imip-
ramine, sertraline, and paroxetine), the number of studies
involving specific antidepressants was quite small for a
powerful use of meta-analysis. Studies were short—
usually 6 to 8 weeks or less—and the mean size of each
trial was around 110 participants, indicating that they
were generally underpowered for demonstrating clini-
cally meaningful differences.

A limitation of this analysis is that studies with differ-
ent designs were pooled together and this might have
biased the external validity of findings.24 To address this
problem, a non-conventional approach to data analysis
was employed, comparing fluoxetine against individual
antidepressants as opposed to classes of antidepressants
and allowing us to gain more clinically relevant informa-
tion. However, by making multiple comparisons we might
have committed type I error—that is, reporting a spurious
association. We countered this by using a conservative ap-
proach and setting our level of significance at .01 together
with a 99% CI and by emphasizing effect sizes as well as
statistical significance.

Another limitation is that, for many of the compari-
sons, many more trials presenting data on dropouts than
on efficacy were found (a difference of 33 RCTs). This is

because not all used 50% decrease in HAM-D score as
their main outcome and therefore many data from our
primary outcome were lost, which could have led to bias.
Although this is a well-known limitation of secondary
analyses of data extracted from RCTs,25 we attempted
to control this potential source of bias by extracting
efficacy data according to each study’s definition of
responders. This secondary analysis included many more
subjects than the primary analysis, and results did not
differ substantially. Most likely, therefore, the overall
comparison was not hampered by the exclusion of these
trials.

We included only published RCTs in this systematic
review. The great majority of these RCTs have been
sponsored by pharmaceutical industry, and data have
shown a relationship between industry sponsorship and
trial outcomes.26–28 In a post hoc sensitivity analysis, we
investigated whether sponsorship influenced estimates of
efficacy outcome when a statistical significant difference
emerged. We found that results from RCTs funded by a
sertraline manufacturer were in line with the overall
pooled results (RR random-effects: 1.16, 99% CI = 0.99
to 1.36, 5 trials, 1000 participants, p = .02; SMD ran-
dom-effects: 0.07, 99% CI = –0.11 to 0.25, 5 trials, 888
participants, p = .31). We could not run the same kind
of sensitivity analysis with venlafaxine because all the
RCTs included in this review were funded by a venlafax-
ine manufacturer. Additionally, even if the funnel plots
did not show any evidence of publication bias, this possi-
bility cannot be ruled out.29 Funnel plots work on the as-
sumption that researchers are less likely to leave unpub-
lished the results of large trials than small trials. For the
meta-analyses of TCAs and SSRIs, the funnel plots have
generally been symmetrical,25 suggesting publication
bias is absent. However, recent evidence regarding data
on children and adolescents with major depression sug-
gested that publication bias may remain a very serious
limitation to the entire literature comparing SSRIs and
TCAs.30 If important information is concealed, the funnel
plot (and other formal statistical tests that work on the
same principle) will not be able to detect publication bias
under these circumstances. We therefore need further
analyses investigating the possible confounding role of
sponsorship and new methodological tools for improving
the quality of evidence.

To give clinicians a practical tool to interpret results,
we used an arbitrary cutoff value in terms of RR of 10%
above or below 1 to signify clinical significance. This
system could be a reasonable estimate of the worst-case
scenario of expected improvement, guiding physicians in
reaching a decision about optimal care. Obviously, it is
likely that evidence coming from many trials and many
patients (e.g., venlafaxine) is more robust and consistent
than findings coming from a few RCTs with small
sample sizes (e.g., dothiepin). To address this problem,
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NNTs were reported when statistical significance was
found. NNTs are a clinically useful measure, but some
caution is needed when they are used. Systematic reviews
tend to combine trials of varying follow-up periods,
which could make it difficult to interpret NNTs: NNTs
are specific to a particular length of follow-up, since they
are based on the number of people who will benefit within
a certain period of time and who otherwise would not
benefit.19

In comparison with SSRIs and newer antidepressants,
sertraline and venlafaxine were found statistically more
effective than fluoxetine when efficacy was measured as a
binary outcome but not when efficacy was measured on a
continuous outcome. This could have occurred because
continuous data analysis is usually more statistically effi-
cient, especially when a 99% CI is chosen. However,
other possible explanations should be considered. First,
the discrepancies could be the result of differences in the
numbers of studies included, reducing statistical power.
Second, the LOCF method could have played a role in-
flating the SD of the continuous variables. Third, for stud-
ies in which SDs were not available, we averaged the
mean SD values of other studies belonging to the same
group, thus rounding up or down the real value and lower-
ing statistical power. In future studies, more reliable data
from RCTs and more powerful statistical devices to sup-
ply this kind of missing information are needed.

Although the better effectiveness profiles of sertraline
and venlafaxine over fluoxetine seem clinically meaning-
ful, they need further investigation, for example by sys-
tematically reviewing RCTs comparing these agents with
all other antidepressants, because in these trials fluoxetine
was used as the comparator antidepressant. Despite these
limitations, the statistically significant and clinically rel-
evant differences in efficacy that were calculated could
represent a pragmatic way of putting clinical trial data
into practice.31 Hopefully, our analytic approach will in
addition be seen as a methodological contribution in the
evaluation of treatment effectiveness.32,33

Drug names: bupropion (Wellbutrin and others), citalopram (Celexa
and others), clomipramine (Anafranil and others), desipramine
(Norpramin and others), doxepin (Sinequan and others), duloxetine
(Cymbalta), fluoxetine (Prozac and others), imipramine (Tofranil and
others), mirtazapine (Remeron), nortriptyline (Pamelor, Aventyl, and
others), paroxetine (Paxil, Pexeva, and others), phenelzine (Nardil),
pramipexole (Mirapex), sertraline (Zoloft), trazodone (Desyrel and
others), trimipramine (Surmontil), venlafaxine (Effexor).
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