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upropion hydrochloride is a norepinephrine and
dopamine reuptake inhibitor (NDRI) and has no
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Background: Although it is widely believed that
the various classes of antidepressants are equally
effective, clinically meaningful differences may be
obscured in individual studies because of a lack of
statistical power. The present report describes a
meta-analysis of original data from a complete set
of studies comparing the norepinephrine/dopamine
reuptake inhibitor (NDRI) bupropion with selective
serotonin reuptake inhibitors (SSRIs; sertraline,
fluoxetine, or paroxetine).

Method: Individual patient data were pooled
from a complete set of 7 randomized, double-blind
studies comparing bupropion (N = 732) with SSRIs
(fluoxetine, N = 339; sertraline, N = 343; paroxe-
tine, N = 49) in outpatients with major depressive
disorder (DSM-III-R or DSM-IV); 4 studies
included placebo (N = 512). Response and remis-
sion rates were compared at week 8 or endpoint
in both the intent-to-treat sample, using the last-
observation-carried-forward (LOCF) method
to account for attrition, and the observed cases.
Tolerability data, including incidence of sexual
side effects, were also compared.

Results: The LOCF response and remission
rates for the bupropion (62% and 47%) and SSRI
(63% and 47%) groups were similar; both active
therapies were superior to placebo (51% and 36%;
all comparisons, p < .001). The same pattern of
results was demonstrated on the observed cases
analyses. Although bupropion and SSRIs were
generally well tolerated, SSRI therapy resulted in
significantly higher rates of sexual side effects as
compared to both bupropion and placebo. SSRIs
were also associated with more somnolence and
diarrhea, and bupropion was associated with more
dry mouth.

Conclusion: Bupropion and the SSRIs were
equivalently effective and, overall, both treatments
were well tolerated. The principal difference be-
tween these treatments was that sexual dysfunction
commonly complicated SSRI therapy, whereas
treatment with bupropion caused no more sexual
dysfunction than placebo.
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B
clinically significant effects on serotonin neurotransmis-
sion or muscarinic, histaminergic, dopaminergic, or α-
adrenergic receptors.1 Efficacy of bupropion was initially
established in randomized controlled trials (RCTs) of pla-
cebo and tricyclic antidepressants2–5 and related com-
pounds6 and subsequently in additional RCTs with selec-
tive serotonin reuptake inhibitors (SSRIs).7–12 None of
these studies, however, had adequate statistical power to
detect differences in efficacy of the magnitude likely to be
observed in contemporary studies of antidepressants (i.e.,
at least 80% power to detect ≥ 10% between-group differ-
ences in remission rates).13 In the absence of large, ade-
quately powered trials, meta-analytic approaches can be
used to assess relative efficacy by combining information
from the individual studies.14 We therefore conducted a
meta-analysis of original patient data from a complete set
of 7 RCTs that compared bupropion to SSRIs (sertraline,
fluoxetine, and paroxetine). In addition to response and re-
mission rates, rates of attrition and common adverse
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events, including treatment-emergent sexual dysfunction,
are compared.

METHOD

This report includes original individual patient data
from 7 RCTs comparing bupropion to sertraline,8–10 parox-
etine,11 or fluoxetine (references 7 and 12 and data on file,
GlaxoSmithKline, Research Triangle Park, N.C.). These
were the only completed studies comparing these medica-
tions for treatment of major depressive disorder sponsored
by any division of GlaxoSmithKline and its affiliates at the
time this analysis was undertaken (i.e., January 2003) and,
to our knowledge, represented every known RCT com-
pleted worldwide. The study designs are summarized in
Table 1. All studies included a 1-week screening phase fol-
lowed by either 6 weeks (2 studies7,11), 8 weeks (4 studies;
references 9, 10, and 12 and data on file, GlaxoSmithKline,
Research Triangle Park, N.C.) or 16 weeks (1 study8)
of double-blind therapy. Four studies included a placebo
group (references 9, 10, and 12 and data on file,
GlaxoSmithKline, Research Triangle Park, N.C.). All but
one7 of the trials evaluated the sustained release (SR) for-
mulation of bupropion. Studies were conducted in accor-
dance with International Conference on Harmonisation
guidelines15 for conduct of efficacy and safety studies of
pharmaceuticals (including written informed consent) and

were approved by the institutional review board of each
investigational site.

Patients
In 6 studies (references 7–10 and 12 and data on file,

GlaxoSmithKline, Research Triangle Park, N.C.), eligible
patients were at least 18 years of age; the seventh study11

enrolled patients aged 60 and older. All patients met crite-
ria for a current episode of moderate to severe recurrent
major depressive disorder of at least 1 month’s duration
as defined in the Diagnostic and Statistical Manual of
Mental Disorders, Third Edition, Revised (DSM-III-R)
or Fourth Edition (DSM-IV). Prior to receiving study
medication, patients were required to score a minimum of
either 18 or 20 on the 21-item Hamilton Rating Scale
for Depression (HAM-D-21).16 All studies excluded pa-
tients with chronic major depression (i.e., current episode
greater than 2 years’ duration). Patients who were predis-
posed to seizures or were receiving medications that low-
ered the seizure threshold also were excluded from all
studies. Five studies7–11 excluded patients with any previ-
ous exposure to bupropion or the comparator SSRI; the
remaining 2 studies (references 12 and data on file,
GlaxoSmithKline, Research Triangle Park, N.C.) exclud-
ed patients with exposure to either study medication dur-
ing the previous year. Two studies11,12 also excluded pa-
tients who had previously not responded to any form of
antidepressant treatment.

In 5 studies (references 8–10 and 12 and data on file,
GlaxoSmithKline, Research Triangle Park, N.C.),  eligibil-
ity depended on patients’ reports of  normal sexual func-
tioning (i.e., not currently experiencing orgasm dysfunc-
tion, premature ejaculation, dyspareunia, vaginismus, or a
sexual arousal disorder). Participants of these studies also
had to report a history of engaging in sexual activity that
could lead to orgasm at least once every 2 weeks.

Study Medication
A total of 2030 patients were randomly assigned to re-

ceive bupropion (N = 748), an SSRI (N = 758), or (in 4 tri-
als) placebo (N = 524). All studies used double-dummy,
escalating, flexible-dose designs in which doses were ti-
trated for each patient to optimize therapeutic response.
Doses of active study medications were bupropion SR
150 to 400 mg/day (N = 521), bupropion SR 100 to 300
mg/day (N = 167), bupropion immediate release (IR) 225
to 450 mg/day (N = 60), sertraline 50 to 200 mg/day
(N = 358), fluoxetine 20 to 60 mg/day (N = 288), fluoxe-
tine 20 to 80 mg/day (N = 60), and paroxetine 10 to 40
mg/day (N = 52).

Efficacy and Safety Assessments
The primary analyses were performed on the intent-to-

treat (ITT) study group (N = 1975), which included all
patients who had at least 1 evaluation on double-blind

Table 1. Study Designs of the 7 Pooled Randomized
Controlled Trials

Daily Dose, Safety/ Patients Protocol
mg/d ITT, Discontinued, Duration,

Study Treatment Mean Range N/N N (%) wk
Feighner et al7 6

Bupropion IR 338 103–415 60/60 15 (25)
Fluoxetine 26 10–41 60/60 16 (27)

Kavoussi et al8 16
Bupropion SR 224 50–285 119/118 32 (27)
Sertraline 104 36–175 125/118 42 (34)

Coleman et al10 8
Bupropion SR 290 100–365 119/118 24 (20)
Sertraline 107 42–167 115/109 40 (35)
Placebo … … 121/117 37 (31)

Croft et al9 8
Bupropion SR 293 127–361 118/116 34 (29)
Sertraline 121 6–166 118/116 38 (32)
Placebo … … 119/116 39 (33)

Coleman et al12 8
Bupropion SR 289 100–351 143/135 49 (34)
Fluoxetine 30 17–40 151/146 55 (36)
Placebo … … 148/145 46 (31)

Weihs et al11 6
Bupropion SR 199 100–254 48/47 8 (17)
Paroxetine 22 10–31 52/49 8 (15)

Unpublisheda 8
Bupropion SR 282 90–352 141/138 56 (40)
Fluoxetine 28 16–39 137/133 52 (38)
Placebo … … 136/134 43 (32)

aData on file, GlaxoSmithKline, Research Triangle Park, N.C.
Abbreviations: IR = immediate release, ITT = intent to treat,

SR = sustained release.

975



Antidepressant Therapy With Bupropion or SSRIs

J Clin Psychiatry 66:8, August 2005 977

therapy. The last-observation-carried-forward (LOCF)
method was used to estimate the outcomes of patients
who did not complete the treatment protocols. The
HAM-D was completed to assess symptom severity at
week 0 and at either weekly or every other week intervals
thereafter. The outcome of primary interest was remis-
sion, which was defined as a score of ≤ 7 on the first 17
items of the HAM-D at study endpoint.13

Tolerability indices of study medications were com-
pared, including attrition rates and the incidence of com-
mon adverse events. In 5 trials (references 8–10 and 12
and data on file, GlaxoSmithKline, Research Triangle
Park, N.C.), the presence of sexual dysfunction (i.e., or-
gasmic dysfunction, sexual arousal disorder, and sexual
desire disorder, as defined by DSM-IV criteria) was eval-
uated at each visit via an investigator-conducted (blinded
to study medication) interview.

Statistical Analyses
The analyses of response and remission rates were

conducted using a logistic regression model that con-
tained the following terms: study, week 0 HAM-D-17
score, and treatment. Given the likelihood of similar out-
comes, therapeutic equivalence (i.e., noninferiority) with-
in 5% of remission rates between the bupropion and
pooled SSRI group was established by a 95% confidence
interval (CI). Incidence of sexual dysfunction (orgasmic
dysfunction, sexual arousal disorder, and sexual desire
disorder) was compared as a dichotomous value (present/

absent) by using a logistic regression model that contained
the following terms: study, sex, and treatment. The equiva-
lence within 5% between bupropion and placebo was also
established by a 95% CI. Pairwise comparisons of other
common adverse events were performed with Fisher exact
probability tests. Statistical analyses were considered sig-
nificant when p ≤ .05.

RESULTS

Background
Pretreatment patient characteristics are presented in

Table 2. The bupropion, SSRI, and placebo groups were
similar on all variables. Figure 1 summarizes remission
rates in the 7 individual studies. In no case did the differ-
ence between active therapies approach conventional sta-
tistical significance. Bupropion was significantly more
effective than placebo in 2 of the 4 comparisons. The com-
parator SSRI was significantly more effective than pla-
cebo in 1 of the 4 comparisons.

Primary Efficacy Analysis
Depression remission rates for the ITT study group (bu-

propion, N = 732; SSRIs, N = 731; and placebo, N = 512)
are summarized in Figure 2. Remission rates on active
therapy were identical at 47% and statistically equivalent
within 5%; the 95% CI for the difference was –0.05 to
0.05. The odds ratio of remission rates was 1.00, with 95%
CI = 0.81 to 1.23.

Both bupropion (Wald χ2 = 9.18, df = 1, p < .01) and
the SSRIs (Wald χ2 = 9.35, df = 1, p < .01) were sig-
nificantly more effective than placebo (36%). The odds ra-
tio for remission with bupropion versus placebo was 1.46,
with 95% CI of 1.14 to 1.86, while the odds ratio of
SSRI versus placebo was 1.46, with 95% CI of 1.15
to 1.87. Similarly, when the analysis was limited to the 4
placebo-controlled studies, remission rates on both active
therapies were identical at 45%, and both bupropion
(Wald χ2 = 9.10, df = 1, p < .01) and SSRI (Wald χ2 =
8.37, df = 1, p < .01) therapies were significantly more ef-
fective than placebo. Among the placebo-controlled stud-
ies, the remission rate odds ratio of bupropion versus pla-
cebo was 1.48, with 95% CI of 1.15 to 1.91, while the odds
ratio of SSRI versus placebo was 1.46, with 95% CI of
1.13 to 1.88.

Secondary Efficacy Analysis
Additional comparisons included remission rates for

the observed cases sample at the study endpoint (either
week 6 or 8) and response rates (i.e., ≥ 50% reduction
in HAM-D-21 scores) for both the ITT (LOCF) and
observed cases (completers) samples. Results of these
comparisons are summarized in Table 3. Regardless of the
study group or definition of favorable outcome, the same
pattern of results was observed: both active treatments

Table 2. Pretreatment Characteristics of the Treatment
Groups (safety population, N = 2030)a

Bupropion SSRI Placebo
Characteristic (N = 748) (N = 758) (N = 524)
Age, y

Mean (SD) 40 (13.0) 41 (13.6) 38 (10.9)
Range 18–85 18–88 18–65

Sex, %
Female 56 56 58
Male 44 44 42

Race, %
White 86 88 84
Black 8 6 10
Other 6 6 6

Modal dose,
mean, mg/day 313 NAb NA

Daily dose,
mean, mg/day 276.1 NAc NA

HAM-D-17 total score,
mean (SE)d 22.5 (0.1) 22.4 (0.1) 22.0 (0.2)

aData from Feighner et al.7; Kavoussi et al.8; Croft et al.9; Coleman et
al.10,12; Weihs et al.11; and data on file, GlaxoSmithKline, Research
Triangle Park, N.C.

bMean modal doses: sertraline (N = 358) = 128 mg/day, fluoxetine
(N = 348) = 25 mg/day, and paroxetine (N = 52) = 25 mg/day.

cMean daily doses: sertraline = 110.5 mg/day, fluoxetine = 28.4
mg/day, and paroxetine = 221 mg/day.

dMean HAM-D-17 scores are based on the ITT population (N = 1975).
Abbreviations: HAM-D = Hamilton Rating Scale for Depression,

ITT = intent to treat, NA = not applicable, SSRI = selective
serotonin reuptake inhibitor.

976



Thase et al.

978 J Clin Psychiatry 66:8, August 2005

were significantly more effective than placebo, and
bupropion and the SSRIs were comparably effective.

Tolerability
Overall, 59% of patients completed double-blind treat-

ment, with comparable percentages of patients complet-
ing treatment in each arm (bupropion, 59%; SSRI, 55%;

placebo, 65%). The most common reason for not complet-
ing treatment was “consent withdrawn” (12.6%), affecting
similar percentages of patients treated with bupropion
(12%), SSRI (13%), and placebo (13%). Identical percent-
ages of bupropion- and SSRI-treated patients (7%) with-
drew due to adverse events. Attrition due to adverse
events was significantly greater in both active therapy
groups when compared to the placebo group (2%) (Fisher
exact probability tests, p < .01).

Figure 3 illustrates the incidence of sexual dysfunction
in the 1759 patients (bupropion SR, N = 625; sertraline
and fluoxetine, N = 622; and placebo, N = 512; ITT) who
participated in the 5 RCTs in which sexual dysfunction
was formally assessed (references 8–12 and data on file,
GlaxoSmithKline, Research Triangle Park, N.C.) (sexual
dysfunction was not formally assessed in the studies
of paroxetine11 and bupropion IR/fluoxetine7). SSRI treat-
ment resulted in significantly higher rates of orgasmic
dysfunction and sexual arousal disorder compared to both
bupropion SR and placebo (see Table 4). In addition, the
orgasmic dysfunction (95% CI = –2.7 to 4.7) and sexual
arousal disorder rates (95% CI = –3.7 to 1.7) for bupro-
pion SR and placebo were statistically equivalent within
5%.

The incidence of sexual desire disorder at week 8 was
significantly higher among the SSRI group (27%) com-
pared to both the bupropion SR (18%, Wald χ2 = 15.26,
df = 1, p < .001) and placebo (19%, Wald χ2 = 4.76, df =
1, p < .05) treatment groups. However, as these compari-
sons included patients who met criteria for sexual desire
disorder at the start of double-blind therapy, analyses were

Figure 2. Remission Rates at Week 8 or Endpoint for
Bupropion, SSRI, and Placebo Treatment Groupsa,b

aData from Feighner et al.7; Kavoussi et al.8; Croft et al.9; Coleman et
al.10,12; Weihs et al.11; and data on file, GlaxoSmithKline, Research
Triangle Park, N.C.

bRemission was defined as HAM-D-17 total score of ≤ 7 at week 8 or
endpoint (ITT/LOCF). Bupropion (N = 732), pooled SSRIs
(N = 731), and placebo (N = 512).

*p < .01, bupropion and pooled SSRIs versus placebo.
Abbreviations: HAM-D-17 = 17-item Hamilton Rating Scale for

Depression, ITT = intent to treat, LOCF = last observation carried
forward, SSRI = selective serotonin reuptake inhibitor.
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repeated for the subgroup of 1228 patients (bupropion SR,
N = 427; pooled sertraline and fluoxetine, N = 428; and
placebo, N = 373) that did not meet criteria for a sexual
desire disorder at pretreatment. Rates of sexual desire dis-
order were again significantly higher among the SSRI
group compared to both the bupropion SR and placebo
treatment groups (see Table 4). By contrast, the treatment-
emergent sexual desire disorder rates for bupropion SR
and placebo were statistically equivalent within 5% (95%
CI = –3.3 to 3.3).

To ensure that the apparent differences in rates
of sexual dysfunction were not the result of an unantici-
pated drug-by-response interaction, rates of orgasmic dys-
function were recomputed for only the remitted patients.
In this more advantaged subset, the same pattern of
rates of orgasmic dysfunction were observed: bupropion,

Table 3. Secondary Efficacy Analyses Comparing Bupropion, SSRIs, and Placeboa

Significance (χ2)d

Rate of Response/Remission, % (N/N) Bupropion SSRI vs Bupropion vs
Study Group Outcomeb Bupropion SSRIsc Placebo Overall vs Placebo Placebo SSRI
ITT (LOCF) Response 62 (456/732) 63 (463/731) 51 (260/512) 23.0 16.3 19.5 0.17
Observed cases Response 77 (341/441) 77 (316/410) 64 (219/341) 21.1 16.2 15.0 0.01

(completers)
Observed cases Remission 60 (265/441) 62 (253/410) 47 (160/341) 19.5 13.4 16.4 0.23

(completers)
aData from Feighner et al.7; Kavoussi et al.8; Croft et al.9; Coleman et al.10,12; Weihs et al.11; and data on file, GlaxoSmithKline, Research Triangle

Park, N.C.
bResponse defined as ≥ 50% reduction in HAM-D-21 scores; remission defined as a final HAM-D-17 score of ≥ 7.
cSertraline, fluoxetine, and paroxetine.
dχ2 tests have either 2 (overall) or 1 (pairwise) degree(s) of freedom. Reported χ2 values are statistically significant (all values, p < .001).
Abbreviations: ITT = intent to treat, LOCF = last observation carried forward, SSRI = selective serotonin reuptake inhibitor.

11% (42/386); SSRI, 40% (156/387); and placebo, 13%
(34/260).

Other common treatment-emergent adverse events
were compared in the 2030 patients (bupropion, N = 748;
SSRI, N = 758; and placebo, N = 524) who took at least 1
dose of study medication. The most common adverse
events reported during treatment (i.e., those reported by
≥ 10% patients in at least 1 of the groups) are presented in
Table 5. The proportions of patients who reported these
adverse events were generally similar between the bupro-
pion and SSRI treatment groups, except that the bupro-
pion group experienced more dry mouth (21% vs. 16%,
p = .007) and the SSRI group experienced more diarrhea
(8% vs. 18%, p < .001) and somnolence (3% vs. 12%,
p < .001). The number of serious adverse events reported
was low (< 1% of all patients), and similar rates were re-
ported in the bupropion, SSRI, and placebo treatment
groups.

DISCUSSION

The results of individual RCTs usually suggest that
there is little difference in efficacy between various
classes of antidepressants. With respect to bupropion and
the SSRIs, there have been 7 head-to-head studies, and
none found significant differences in efficacy. Neverthe-
less, because these trials did not have the statistical power
to reliably detect even 15% differences in remission
rates, the possibility that type II error systematically ob-
scured detection of more modest differences in efficacy
(i.e., false negative findings) could not be excluded. This
interpretive dilemma is precisely the reason that meta-
analytic methods are increasingly used to fill the vacuum
created by the absence of large, adequately powered stud-
ies comparing various types of modern antidepressants.14

There are 2 basic types of meta-analyses used to sum-
marize and synthesize results from individual studies.
The original data from individual patients are not typi-
cally available and, consequently, the meta-analysis must
use the summary data from the individual studies. While

Figure 3. Incidence of Sexual Dysfunction in Bupropion SR,
SSRI (fluoxetine and sertraline), and Placebo Treatment
Groupsa

aData from Kavoussi et al.8; Croft et al.9; Coleman et al.10,12; and data
on file, GlaxoSmithKline, Research Triangle Park, N.C.

*p < .001, SSRI vs. bupropion and placebo (orgasmic dysfunction).
†p < .01, SSRI vs. placebo (sexual arousal disorder).
‡p < .001, SSRI vs. bupropion (sexual arousal disorder).
§p < .05, SSRI vs. placebo (sexual desire disorder).
¶p < .001, SSRI vs. bupropion (sexual desire disorder).
Abbreviations: SR = sustained release, SSRI = selective serotonin

reuptake inhibitor.
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useful, this approach (1) requires a relatively large number of RCTs (because sta-
tistical power is dependent on the number of comparisons), (2) is susceptible to
the “file drawer” effect (i.e., a large proportion of studies with negative findings
go unpublished), and (3) can be biased by arbitrary selection of studies that are
included in or excluded from the analysis.14

The second approach, a meta-analysis of individual patient data, is feasible
when complete data sets are available. This approach provides a more powerful
alternative when the number of RCTs is finite, because the analysis retains the
outcomes of individual patients.14 Thus, in the current pooled analysis, there
were 1975 patients in the ITT study group, rather than 7 pairs of observations
with about 730 patients in each active treatment group, and there was approxi-
mately 80% power to detect between-group differences in remission rates of 7%
(i.e., 45% vs. 38%; χ2 test, p < .05).

A meta-analysis of original patient data is not without problems, and, similar
to a meta-analysis of studies, the file drawer effect and other study selection fac-
tors can bias results. Moreover, design differences among the studies (i.e., inpa-
tient vs. outpatient, with or without placebo control, or fixed vs. flexible dosing)
may compromise the validity of the pooling of results. These potential sources of
bias are minimized in the present analysis, because we examined a complete set
of ambulatory studies (i.e., no study comparing bupropion to an SSRI was omit-
ted), all 7 studies used flexible dosing, and similar efficacy and safety endpoints
were employed across studies.

Arguably the greatest strength of this report is that there was sufficient statis-
tical power to conclude that “not statistically different” actually meant equiva-
lently effective. Said another way, with more than 700 patients per treatment
arm, it was possible to conclude with 99% certainty that bupropion and SSRI
remission rates could not differ by 5% or more. In the case of therapeutic equiv-
alence, it must be ensured that the standard of comparison (in this case, the
SSRIs) was indeed effective. Otherwise, one is left with the unsatisfying conclu-
sion that the medication being compared worked as well as a treatment of uncer-
tain efficacy.

The efficacy of SSRI therapy in the current meta-analysis, as established
versus double-blind placebo, was similar to the findings reported in other meta-
analyses.17,18 As summarized in Table 6, not only were the absolute drug–placebo
differences similar across these different data sets (i.e., ranging from 5%–10%
across meta-analyses), the likelihood of remission on SSRI therapy (as quanti-
fied by odds ratios) was comparable across data sets. Moreover, the results of
these meta-analyses are similar to the effect sizes observed in the studies con-
ducted by the manufacturers of the SSRIs, as submitted to the U.S. Food and
Drug Administration for regulatory review.19 Therefore, the conclusion of thera-
peutic equivalence in the current meta-analysis is based on a reliable estimate of
SSRI efficacy.

The second strength is that the large study group permitted a more powerful
comparison of tolerability indices than ever before possible. With the important
exception of sexual side effects, bupropion and the SSRIs were similarly well
tolerated, and the attrition rates of the 2 antidepressants due to adverse events
were identical. The observed differences in rates of sexual dysfunction were not
surprising and, in fact, were large enough to have been detected in all 5 of the
individual trials that included these assessments (references 8–10 and 12 and
data on file, GlaxoSmithKline, Research Triangle Park, N.C.). The statistical
power of this meta-analysis did permit an extension of the earlier findings by
demonstrating that the incidence of sexual side effects during bupropion therapy
was equivalent to placebo within 5%. In contrast, the incidence of orgasm dys-
function alone during treatment with fluoxetine or sertraline was more than
3-fold greater. As sexual side effects are an important cause of nonadherence,Ta
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Table 6. Efficacy of SSRI Therapy in 4 Recent Meta-Analyses
Remission Rate, %a

Study SSRI Placebo Odds Ratio 95% CI
Current study 45 36 1.46 1.13 to 1.88
Thase et al13 30 25 1.34 1.00 to 1.80
Nemeroff et al17 29 24 1.33 1.10 to 1.61
Thase et al18 38 28 1.56 1.19 to 2.06
aRemission defined as LOCF HAM-D-17 score ≤ 7 at week 8 or study

endpoint.
Abbreviations: HAM-D-17 = 17-item Hamilton Rating Scale for

Depression, LOCF = last observation carried forward,
SSRI = selective serotonin reuptake inhibitor.

Table 5. Common Adverse Events Reported During Double-Blind Treatmenta,b

Incidence of Adverse Events, %
Bupropion Pooled SSRIs Placebo Pair-Wise Comparisons (p values)

Adverse Event (N = 748) (N = 758) (N = 524) Bupropion vs Placebo SSRI vs Placebo SSRI vs Bupropion
Any event 81 83 77 .066 .018 .592
Headache 31 29 27 .169 .488 .464
Dry mouth 21 16 15 .002 .529 .007
Nausea 17 21 14 .161 .002 .057
Insomnia 17 16 7 < .001 < .001 .623
Agitation 10 7 9 .497 .291 .053
Diarrhea 8 18 12 .018 .004 < .001
Somnolence 3 12 5 .232 < .001 < .001
aData from Feighner et al.7; Kavoussi et al.8; Croft et al.9; Coleman et al.10,12; Weihs et al.11; and data on file, GlaxoSmithKline, Research Triangle

Park, N.C.
bSafety population, N = 2030.
Abbreviation: SSRI = selective serotonin reuptake inhibitor.

minimizing sexual dysfunction could significantly im-
prove overall satisfaction with treatment and the ultimate
success of therapy.20

Perhaps the greatest shortcoming of this meta-analysis
is that, like the individual RCTs, there is limited general-
izability to everyday clinical practice. This is largely be-
cause only a fraction of patients seeking treatment for de-
pression are eligible or willing to participate in controlled
studies. Large simple trials, utilizing broader inclusion
criteria and a minimum of exclusion criteria, are needed
to ascertain if effectiveness is comparable in more repre-
sentative populations.

Another limitation of the individual RCTs is that the
efficacy comparisons ended after 6 to 8 weeks of therapy.
Thus, we cannot rule out that significant differences may
have emerged across 3 or 4 months of additional therapy.

A third limitation is that the patients enrolled in these
studies were relatively responsive to placebo, with pooled
placebo response and remission rates of 51% and 36% in
the ITT/LOCF sample. High placebo response rates sig-
nificantly reduce the design sensitivity of RCTs,19 and the
meta-analysis of Walsh et al.21 documents that the like-
lihood of placebo response in antidepressant RCTs has
virtually doubled over the past 30 years. That average
drug–placebo differences are smaller than anticipated in
contemporary studies is reflected in this data set by the
fact that 3 of the 4 placebo-controlled studies failed to
detect a significant effect for the SSRI comparator.

A fourth limitation of the current meta-analysis is
that there were no studies of citalopram, escitalopram, or
fluvoxamine. Further, there was only a single study using
paroxetine as the active comparator, and this late-life
depression study was the smallest of the 7. It therefore
must be noted that our results basically reflect the com-
parisons of bupropion with fluoxetine and sertraline. We
believe that it is appropriate to group the individual SSRIs
together as a class, as has been done for other compari-
sons of SSRIs versus tricyclic antidepressants, 22,23 venla-
faxine,13,15,24 mirtazapine,25 or duloxetine.18 Confidence in
grouping together the SSRIs is strengthened by a lack of
consistent evidence favoring one member of the class
over the others.26 Nevertheless, the various SSRIs are not
fully interchangeable, and it is possible that subtle differ-
ences in efficacy or tolerability might affect the results of
a pooled analysis.

A final limitation of the current report is that the
manufacturer of bupropion funded all of the studies in-
cluded in this pooled analysis. Although independent rep-
lication is desirable, this issue is largely moot, because,
at the time these data were collected, these were the only
double-blind studies that compared bupropion and an
SSRI. Moreover, 2 potential sources of proprietary bias
(suppression of negative findings and unfair dosing)14

were not factors. With respect to fair dosing, we consider
comparisons of the average doses of bupropion and the
SSRIs in relation to the minimum indicated doses to pro-
vide the best index. We note, however, that in none of the
trials did the average dose of SSRI approach the maxi-
mum indicated dose. There are at least 3 other relevant
RCTs conducted by independent sponsors: 2 studies of bi-
polar depression (1 is completed but the results are not yet
known27 and the other28 is still under way) and 1 still on-
going study of treatment-resistant major depressive disor-
der.29 It will be of interest to see if results in those special
populations are consistent with these reported herein.

The finding that distinctly different classes of antide-
pressants can result in similar response and remission
rates raises interesting theoretical questions. For example,
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are there common intracellular pathways that can be acti-
vated by medication effects on different serotoninergic,
noradrenergic, or dopaminergic transporters or receptors?
If so, the current findings indicate that the “dual reuptake
inhibitor” effects of bupropion on norepinephrine and do-
pamine neurotransmission do not convey additional thera-
peutic efficacy. Alternatively, bupropion and the SSRIs
may have only partly overlapping efficacy profiles, with
specific efficacy for relatively small, similarly sized sub-
sets of patients. In support of the latter position, we note
that the placebo effect may account for up to 75% of activ-
ity of the antidepressants,30 leaving only about 10% to
15% (i.e., 25% × 51%) true drug responders in each
group.

CONCLUSION

The results of the current meta-analysis confirm that
bupropion is as effective as the current standard of first-
line therapy, the SSRIs,31,32 with comparable overall tol-
erability and a significantly lower incidence of sexual
dysfunction.

Drug names: bupropion (Wellbutrin and others), citalopram (Celexa
and others), duloxetine (Cymbalta), escitalopram (Lexapro), fluoxetine
(Prozac and others), mirtazapine (Remeron and others), paroxetine
(Paxil and others), sertraline (Zoloft), venlafaxine (Effexor).

REFERENCES

  1. Ferris RM, Cooper BR. Mechanism of antidepressant activity of
bupropion. J Clin Psychiatry Monograph 1993;11(1):2–14

  2. Chouinard G. Bupropion and amitriptyline in the treatment of
depressed patients. J Clin Psychiatry 1983;44:121–129

  3. Mendels J, Amin MM, Chouinard G, et al. A comparative study of
bupropion and amitriptyline in depressed outpatients. J Clin Psychiatry
1983;44:118–120

  4. Branconnier RJ, Cole JO, Ghazvinian S, et al. Clinical pharmacology
of bupropion and imipramine in elderly depressives. J Clin Psychiatry
1983;44:130–133

  5. Feighner J, Hendrickson G, Miller L, et al. Double-blind comparison of
doxepin versus bupropion in outpatients with a major depressive disorder.
J Clin Psychopharmacol 1986;6:27–32

  6. Weisler RH, Johnston JA, Lineberry CG, et al. Comparison of
bupropion and trazodone for the treatment of major depression.
J Clin Psychopharmacol 1994;14:170–179

  7. Feighner JP, Gardner EA, Johnston JA, et al. Double-blind comparison
of bupropion and fluoxetine in depressed outpatients. J Clin Psychiatry
1991;52:329–335

  8. Kavoussi RJ, Segraves RT, Hughes AR, et al. Double-blind comparison of
bupropion sustained release and sertraline in depressed outpatients. J Clin
Psychiatry 1997;58:532–537

  9. Croft H, Settle E Jr, Houser T, et al. A placebo-controlled comparison of
the antidepressant efficacy and effects on sexual functioning of sustained
release bupropion and sertraline. Clin Ther 1999;21:643–658

10. Coleman CC, Cunningham LA, Foster VJ, et al. Sexual dysfunction asso-
ciated with the treatment of depression: a placebo-controlled comparison
of bupropion sustained release and sertraline treatment. Ann Clin Psychi-
atry 1999;11:205–215

11. Weihs KL, Settle EC Jr, Batey SR, et al. Bupropion sustained release
versus paroxetine for the treatment of depression in the elderly. J Clin
Psychiatry 2000;61:196–202

12. Coleman CC, King BR, Bolden-Watson C, et al. A placebo-controlled
comparison of the effects on sexual functioning of bupropion sustained
release and fluoxetine. Clin Ther 2001;23:1040–1058

13. Thase ME, Entsuah AR, Rudolph RL. Remission rates during treatment
with venlafaxine or selective serotonin reuptake inhibitors. Br J Psychi-
atry 2001;178:234–241

14. Thase ME. Comparing the methods used to compare antidepressants.
Psychopharmacol Bull 2002;36(suppl 1):1–17

15. International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human
Use (ICH) guidelines. Available at: http://www.ich.org/
UrlGrpServer.jser?@_ID=276&@_TEMPLATE=254.
Accessibility verified June, 6, 2005

16. Hamilton M. A rating scale for depression. J Neurol Neurosurg
Psychiatry 1960;23:56–62

17. Nemeroff CB, Entsuah AR, Willard L, et al. Venlafaxine and SSRIs:
pooled remission analysis [abstract]. Eur Neuropsychopharmacol
2003;13(suppl 4):S255

18. Thase M, Lu Y, Joliat M, et al. Remission rates in double blind,
placebo-controlled clinical trials of duloxetine with SSRI as a compara-
tor [abstract]. Eur Neuropsychopharmacol 2003;13(suppl 4):S215

19. Khan A, Warner HA, Brown WA. Symptom reduction and suicide risk
in patients treated with placebo in antidepressant clinical trials: an analy-
sis of the Food and Drug Administration database. Arch Gen Psychiatry
2000;57:311–317

20. Gitlin MJ. Effects of depression and antidepressants on sexual function-
ing. Bull Menninger Clin 1995;59:232–248

21. Walsh BT, Seidman SN, Sysko R, et al. Placebo response in studies of
major depression: variable, substantial, and growing. JAMA 2002;287:
1840–1847

22. Anderson IM. SSRIs versus tricyclic antidepressants in depressed inpa-
tients: a meta-analysis of efficacy and tolerability. Depress Anxiety
1998;7(suppl 1):11–17

23. Freemantle N, Anderson IM, Young P. Predictive value of
pharmacological activity for the relative efficacy of antidepressant
drugs: meta-regression analysis. Br J Psychiatry 2000;177:292–302

24. Smith D, Dempster C, Glanville J, et al. Efficacy and tolerability
of venlafaxine compared with selective serotonin reuptake inhibitors
and other antidepressants: a meta-analysis. Br J Psychiatry 2002;180:
396–404

25. Quitkin FM, Taylor BP, Kremer C. Does mirtazapine have a
more rapid onset than SSRIs? J Clin Psychiatry 2001;62:358–361

26. Edwards JG, Anderson I. Systematic review and guide to selection
of selective serotonin reuptake inhibitors [Erratum in Drugs 1999;58:
1207–1209]. Drugs 1999;57:507–533

27. Post RM, Leverich GS, Nolen WA, et al. A re-evaluation of the role of
antidepressants in the treatment of bipolar depression: data from the
Stanley Foundation Bipolar Network. Bipolar Disord 2003;5:396–406

28. Sachs GS, Thase ME, Otto MW, et al. Rationale, design, and methods
of the Systematic Treatment Enhancement Program for Bipolar Disorder
(STEP-BD). Biol Psychiatry 2003;53:1028–1042

29. Fava M, Rush AJ, Trivedi MH, et al. Background and rationale for the
Sequenced Treatment Alternatives to Relieve Depression (STAR*D)
study. Psychiatr Clin North Am 2003;26:457–494

30. Thase ME. Studying new antidepressants: if there were a light at the end
of the tunnel, could we see it? J Clin Psychiatry 2002;63(suppl 2):24–28

31. Crismon ML, Trivedi M, Pigott TA, et al, and the Texas Consensus
Conference Panel on Medication Treatment of Major Depressive
Disorder. The Texas Medication Algorithm Project: report of the Texas
Consensus Conference Panel on Medication Treatment of Major Depres-
sive Disorder. J Clin Psychiatry 1999;60:142–156

32. American Psychiatric Association. Practice Guideline for the Treatment
of Patients With Major Depressive Disorder [Revision]. Am J Psychiatry
2000;157(suppl 4):1–45

981


	Table of Contents

