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Although most treatment guidelines recommend one
of the selective serotonin reuptake inhibitors in the
pharmacologic treatment of moderate to severe de-

pression in adults,1,2 concerns have been raised in recent
years about the efficacy of these drugs in alleviating symp-
toms of depression.3,4

First, in trials of antidepressants, the choice of the outcome of
interest is often problematic. Whereas in other fields of medicine
the definition of outcome measures may be relatively straightfor-
ward, efficacy in the treatment of depression may be an elusive
concept, typically measured by rating scales. The use of rating
scales as outcome measures has often been questioned by physi-
cians, who seldom use them to define patients’ improvement
under clinical circumstances.5 In addition, improvement in
symptoms is typically documented as the difference between
baseline and post-treatment scores. Although from a practical
viewpoint this approach seems reasonable, in that it allows
physicians to make a reasoned judgment in terms of proportions
of patients (and not in terms of means and standard deviations),
it may systematically magnify the effect of new drugs relative to
placebo.3 As a consequence of this criticism, the field of mental
health has seen a renewal of interest in “hard measures” of treat-
ment effectiveness.6–8 Hard measures include suicide attempts,
treatment switching, hospital admissions, job loss or dropping
out of the trial itself. Hard outcomes may also have a role in re-
analyses of clinical trial data, where they may offer a “down-to-
earth” evaluation of effectiveness and acceptability.

A second concern is that the modest differences between
active antidepressants and placebo, as calculated in systematic
reviews of clinical trial data,9–12 might be explained in part by
the selective inclusion of specific subsets of studies, such as
those submitted to regulatory authorities by drug companies,
those that were eventually published or those supported by the
manufacturers of selective serotonin reuptake inhibitors.13

In the present systematic review, we used a hard measure
to determine the effectiveness and acceptability of paroxetine,
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Effectiveness of paroxetine in the treatment of acute major
depression in adults: a systematic re-examination of
published and unpublished data from randomized trials

Background: Concern has been raised about the efficacy of
antidepressant therapy for major depression in adults. We
undertook a systematic review of published and unpublished
clinical trial data to determine the effectiveness and accept-
ability of paroxetine.

Methods: We searched the Cochrane Collaboration Depres-
sion, Anxiety and Neurosis Controlled Trials Register, the
Cochrane Central Register of Controlled Trials, the Glaxo-
SmithKline Clinical Trial Register, MEDLINE and EMBASE up
to December 2006. Published and unpublished randomized
trials comparing paroxetine with placebo in adults with ma-
jor depression were eligible for inclusion. We selected the
proportion of patients who left a study early for any reason as
the primary outcome measure because it represents a hard
measure of treatment effectiveness and acceptability.

Results: We included in our review 29 published and 11 un-
published clinical trials, with a total of 3704 patients who re-
ceived paroxetine and 2687 who received with placebo.
There was no difference between paroxetine and placebo in
terms of the proportion of patients who left the study early
for any reason (random effect relative risk [RR] 0.99, 99%
confidence interval [CI] 0.88–1.11). Paroxetine was more ef-
fective than placebo, with fewer patients who did not experi-
ence improvement in symptoms of at least 50% (random ef-
fect RR 0.83, 99% CI 0.77–0.90). Significantly more patients
in the paroxetine group than in the placebo group left their
respective studies because of side effects (random effect RR
1.77, 95% CI 1.44–2.18) or experienced suicidal tendencies
(odds ratio 2.55, 95% CI 1.17–5.54).

Interpretation: Among adults with moderate to severe major
depression in the clinical trials we reviewed, paroxetine was
not superior to placebo in terms of overall treatment effec-
tiveness and acceptability. These results were not biased by
selective inclusion of published studies.
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a commonly prescribed antidepressant belonging to the
group of selective serotonin reuptake inhibitors. Paroxetine
was chosen for 3 reasons: first, it is one of the most fre-
quently prescribed antidepressant drugs both in primary and
secondary care (as indicated by a search of the US National
Center for Health Statistics database, www2.cdc.gov/drugs/);
second, GlaxoSmithKline, the company that launched parox-
etine, has recently adopted and implemented a disclosure
policy to provide easy access to all published and unpublished
data from clinical trials that it has sponsored; and third, the
effectiveness and acceptability of paroxetine are particularly
relevant in view of recent concerns about its safety profile, es-
pecially in terms of suicidal tendencies among pediatric and
adult patients with major depression.14–17

Methods

Studies, participants and interventions
We included only randomized placebo-controlled trials in our
systematic review. For trials with a crossover design, only results
from the first randomization period were considered. Included
and excluded studies were collected according to the flow dia-
gram of the Quality of Reporting of Meta-analyses statement.18

Considerable care was taken to exclude duplicate publications.
Study participants were adults (≥ 18 years of age) of either

sex with a diagnosis of major depression. We included stud-
ies using any criteria to define depression. Concurrent diag-
nosis of another medical disorder was not considered an ex-
clusion criterion.

We included trials if they compared paroxetine with pla-
cebo in the treatment of acute major depression. Included tri-
als used any flexible-dose regimen of paroxetine, any fixed-
dose regimen of 20 mg/d or more, and any pharmaceutical
form of the drug.

Primary outcome measure
For the purposes of this review, we selected the proportion of
patients who left a study early for any reason, a proxy measure
of treatment discontinuation, as the primary outcome meas-
ure because it represents a hard measure of treatment effec-
tiveness and acceptability.

Secondary outcome measures
We also analyzed 2 secondary outcomes: the proportion of
patients who had a reduction of at least 50% in the Hamilton
Depression Rating Scale or the Montgomery–Asberg Depres-
sion Rating Scale or who scored “much improved” or “very
much improved” on the Clinical Global Impression scale;
and the group mean change from baseline to end point (or
the group mean scores at the end of the trial) on the Hamilton
Depression Rating Scale or the Montgomery–Asberg Depres-
sion Rating Scale or any other depression scale.

Tolerability was evaluated with the following measures:
proportion of patients who left the study because of side ef-
fects; proportion of patients with any adverse events; propor-
tion of patients with any serious adverse events, according to
the definition used by the authors of the study in question;
proportion of patients who completed suicide; and propor-

tion of patients with suicidal tendencies, including those who
completed or attempted suicide or experienced worsening of
suicidal thoughts or emotional liability (a term used in anti-
depressant trials to indicate attempted suicide, self-harm,
suicidal thoughts, crying and mood fluctuations).

Search strategy for identification of studies
To identify relevant studies, we searched the Cochrane Col-
laboration Depression, Anxiety and Neurosis Controlled Tri-
als Register and the Cochrane Central Register of Controlled
Trials up to Dec. 31, 2006. We used the following terms: key-
word = “major depression” or “depression” and free-text =
“paroxetin*.” Details of the search strategy used for the
Cochrane Collaboration Depression, Anxiety and Neurosis
Controlled Trials Register can be obtained at www.iop.kcl.ac
.uk/iop/ccdan/index.htm. In addition, we searched MEDLINE
(1966–2006) and EMBASE (1974–2006) using the search
terms “paroxetine” and “randomized controlled trial” or
“random allocation” or “double-blind method.” Articles pub-
lished in languages other than English were included. The
reference lists of relevant papers and previous systematic re-
views were searched for other relevant studies.

We searched the GlaxoSmithKline Clinical Trial Register
(http://ctr.gsk.co.uk/medicinelist.asp) using the term “parox-
etine.” In addition, the Clinical Study Results Database (www
.clinicalstudyresults.org), a web-based repository for clinical tri-
als that was developed to render clinical study results for US-
marketed pharmaceuticals more transparent, was searched for
other relevant published and unpublished studies. The websites
of the US Food and Drug Administration (www.fda.gov/cder
/index.html) and the UK Medicines and Healthcare Products
Regulatory Agency (www.mhra.gov.uk) were also searched for
additional information. Interrater agreement for article selec-
tion was checked with the kappa coefficient.

Data extraction
Using a standardized form, 2 reviewers (C.B. and A.C.) in-
dependently extracted data on participant characteristics,
intervention details and outcome measures. Disagreements
were resolved by discussion and consensus with the third
author (T.A.F.).

Suicide-related events were coded according to the US
Food and Drug Administration coding system:19 code 1 =
completed suicide, code 2 = suicide attempt, code 3 = prepar-
atory acts toward imminent suicidal behaviour, code 4 = sui-
cidal ideation, code 5 = self-injurious behaviour with un-
known intent, code 6 = not enough information (fatal) and
code 9 = not enough information (nonfatal).

For continuous outcomes, we extracted the mean change
from baseline to the particular end point or, if the mean
change was unavailable, the mean scores at end point, along
with the standard deviation (SD) or standard error of this
value and the number of patients included in the analysis.20

The extracted scores for depression were based on the Hamil-
ton Depression Rating Scale or Montgomery–Asberg Depres-
sion Rating Scale or any other depression scale. When only
the standard error was reported, it was converted to the SD
according to Altman and Bland.21 When neither SD nor stan-
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dard error was reported for a particular study, we used the
mean of known SDs for the group of included studies (calcu-
lated according to Furukawa and colleagues22).

Study quality
Two reviewers (C.B. and A.C.) independently assessed trial
quality in accordance with the Cochrane Handbook for Sys-
tematic Reviews of Interventions.23 Studies were given a qual-
ity rating, ranging from C (poorest quality) to A (best quality),
where C = inadequate concealment (e.g., alternation or an
open random number table), B = inadequate details about
how the randomization procedure was carried out, and A =
adequate measures to conceal allocation (e.g., serially num-
bered, opaque, sealed envelopes; numbered or coded bottles
or containers). Interrater agreement for quality assessment
was checked by calculating the kappa score.

Statistical analysis
Trials comparing different doses or forms of paroxetine with
placebo were converted into 2-arm trials by summing sam-
ples and averaging doses.24 All analyses were defined a priori.
We determined the main outcome by calculating the propor-
tion of patients (relative to the total number of patients who
underwent randomization) who did not complete the study.
The number of patients who experienced a response to treat-
ment was calculated on an intention-to-treat basis: dropouts
were always included in such analyses. For studies in which
data for dropouts had been carried forward and included in
the efficacy evaluation (last observation carried forward), the
data were analyzed according to the primary studies; when
dropouts had been excluded from any assessment in the pri-
mary studies, we considered them to be drug failures.

For dichotomous outcomes, with rare exceptions, we cal-
culated the relative risk (RR) on the basis of the random-
effects model, because this type of model takes into account
differences between studies even if there is no statistically
significant heterogeneity.23 For certain rare outcomes, we
calculated Peto odds ratios (Peto OR) for the following pa-
tients: those with any serious adverse events, those who
completed suicide and those who experienced suicidal ten-
dencies. RR or OR values greater than 1.0 indicate that the
results favour placebo over paroxetine. We checked the data
to see if analysis using a fixed-effects model would make any
substantive difference for outcomes that were not statisti-
cally significantly heterogeneous. When the overall results
were significant, we calculated the number needed to treat as
the inverse of the risk difference.

We analyzed continuous scores from different outcome
scales using standardized mean differences. A random-
effects model was used.

We calculated a 99% confidence interval (CI) for all effi-
cacy estimates, as recommended by Cipriani and associates.24

We adopted this approach, instead of an approach using the
95% CI, to generate the widest estimate of likely true effect.
We set the level of significance at 0.01, because we were mak-
ing multiple comparisons and we reasoned that only robust
differences between treatments should inform clinical prac-
tice. In other words, we gave priority to avoiding a type I

rather than a type II error.24 Conversely, we calculated 95%
CIs for all tolerability estimates.

Visual inspection of graphs was used to investigate the pos-
sibility of statistical heterogeneity. This was supplemented
with, primarily, the I2 statistic. We interpreted I2 estimates of
at least 50% as indicating high levels of heterogeneity.25

Subgroup analyses
We planned the following subgroup analyses in advance:
trials using a paroxetine fixed-dose regimen of 20 mg/d
versus trials using flexible-dose regimens or fixed-dose
regimens of more than 20 mg/d; trials involving patients
with moderate to severe major depression (defined as a
group mean baseline score of 18 or more on  the Hamilton
Depression Rating Scale or Montgomery–Asberg Depres-
sion Rating Scale) versus trials involving patients with mild
to moderate major depression; and published versus un-
published trials.

Results

Characteristics of included studies
The original searches yielded 72 studies. Of these, 21 were ex-
cluded because of inappropriate design (not a randomized or
placebo-controlled study) (see online Appendix 1 for refer-
ences, available at www.cmaj.ca/cgi/content/full/178/3/296
/DC2). Of the remaining 51 studies retrieved for more detailed
evaluation, 42 met our inclusion criteria and 40 provided data
suitable for re-analysis (Figure 1) (see online Appendix 2 for

Excluded  n = 21 
• Not randomized  n = 18 
• Not placebo-controlled  n = 3 

Excluded  n = 9 
• No data available 

Excluded  n = 2 
• Did not meet inclusion criteria  

Potentially relevant studies 
identified and screened 

for retrieval 
n = 72 

Studies retrieved for more 
detailed evaluation 

n = 51 

Studies eligible for inclusion  
n = 42 

Studies included in meta-analysis 
n = 40 

Figure 1: Selection of randomized placebo-controlled trials for
systematic review of effectiveness of paroxetine in the treat-
ment of major depression in adults.
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references, available at www.cmaj.ca/cgi/content/full/178/3
/296/DC2). There was substantial interrater agreement for ar-
ticle selection (κ = 0.77). Half of the studies (n = 20) had re-
cruited fewer than 100 participants, and almost all (n = 38)
were double-blind (see online Appendix 3, available at www
.cmaj.ca/cgi/content/full/178/3/296/DC2). The mean length
of follow-up was 7.5 weeks (SD 2.3).

The majority of trials (n = 47) enrolled outpatients, and in
well over half of the studies (n = 31) the diagnosis of major
depression was based on criteria of the Diagnostic and Statis-
tical Manual of Disorders (third edition, third edition revised
or fourth edition) or the International Statistical Classifica-
tion of Diseases and Related Health Problems, 10th revision.
Elderly subjects (over 65 years of age) were included in 10 of
the studies (see online Appendix 3, available at www.cmaj.ca
/cgi/content/full/178/3/296/DC2). In 36 studies, people with
moderate to severe depression were enrolled, whereas in the
other 4 studies, people with mild to moderate symptoms
were enrolled. Patients with medical comorbidities were in-
cluded in 5 studies. The description of concealment of alloca-
tion was rated as B in all but one study (rated A). Interrater
agreement was good for description of concealment of allo-
cation (κ = 1.00) and for blinding (κ = 0.79).

Primary outcome
Data from the 40 trials (involving a total of 3704 patients who
received paroxetine and 2687 who received placebo) showed
an absence of a positive effect of paroxetine in terms of the
proportion of patients who discontinued treatment for any
reason (random effect RR 0.99, 99% CI 0.88–1.11) (Figure 2).
There was no between-study heterogeneity (I2 = 21.0%).

Depression scores
Data extracted from 22 trials (involving a total of 3032 pa-
tients who received paroxetine and 2080 who received
placebo) showed a statistically significant positive effect of
paroxetine in terms of the proportion of patients who did not
show an improvement of at least 50% on depression meas-
ures (random effect RR 0.83, 99% CI 0.77–0.90; number
needed to treat to avoid 1 additional failure 9, 99% CI 7–14)
(Figure 3). In other words, a greater proportion of patients
who received paroxetine than of those given placebo had an
improvement of 50% or more. There was no statistically sig-
nificant between-study heterogeneity (I2 = 19.2%). In terms of
continuous outcomes, data extracted from 34 trials (involving
a total of 3325 patients who received paroxetine and 2439
who received placebo) showed a statistically significant posi-
tive effect of paroxetine in terms of mean difference (stan-
dardized mean difference –0.31, 99% CI –0.40 to –0.22)
(Figure 4). There was no statistically significant between-
study heterogeneity (I2 = 31.5%).

Tolerability
Data from 38 trials (involving a total of 3593 patients who re-
ceived paroxetine and 2572 who received placebo) showed
that significantly more patients assigned to receive paroxetine
left the study because of side effects (random effect RR 1.77,
95% CI 1.44–2.18; number needed to harm 17, 95% CI 14–

25). There was no statistically significant between-study het-
erogeneity (I2 = 2.0%). In terms of patients reporting adverse
events, data from 35 trials (involving a total of 3327 patients
who received paroxetine and 2382 who received placebo)
showed that significantly more patients assigned to receive
paroxetine than of those given placebo reported any adverse
event (random effect RR 1.15, 95% CI 1.11–1.19; number
needed to harm 9, 95% CI 7–11) (Figure 5). There was no sta-
tistically significant between-study heterogeneity (I2 = 17.6%).
Data from 34 trials (involving a total of 3327 patients who re-
ceived paroxetine and 2382 who received placebo) showed no
statistically significant difference between paroxetine and
placebo in terms of patients reporting any serious adverse
event (Peto OR 1.27, 95% CI 0.88–1.83). There was no statisti-
cally significant between-study heterogeneity (I2 = 0%).

Suicidal tendencies
Two patients, one who was receiving paroxetine and one who
was receiving placebo, committed suicide. Data from 15 trials
(involving a total of 2353 patients who received paroxetine
and 1386 who received placebo) showed that significantly
more patients assigned to receive paroxetine than of those
given placebo experienced suicidal tendencies (US Food and
Drug Administration codes 1 to 9) (Peto OR 2.55, 95% CI
1.17–5.54; number needed to harm 142, 95% CI 7–3333).
There was no statistically significant between-study hetero-
geneity (I2 = 0%) (Figure 6).

Subgroup analyses
Overall treatment estimates from trials that used a 20-mg
dose of paroxetine did not differ substantially from estimates
from trials that used doses larger than 20 mg in terms of the
proportion of patients discontinuing treatment for any rea-
son. Similarly, overall treatment estimates for trials involving
patients with moderate to severe depression did not differ
substantially from estimates from trials involving patients
with mild to moderate depression; however, only 4 studies in-
volved patients with mild to moderate depression, and these
yielded estimates with wide confidence intervals. Finally,
there was no difference between drug and placebo groups on
the basis of whether the study was published or not.

Interpretation

In this systematic review of published and unpublished stud-
ies comparing paroxetine with placebo in adults with major
depression, we found that the drug was not superior to
placebo in terms of the proportion of patients who discontin-
ued treatment for any reason. However, when we examined
the results using specific measures of depression, we found
that paroxetine was significantly superior to placebo.

For continuous measures, the effect of paroxetine was
small. However, it could be argued that concluding that
paroxetine is not effective on the basis of a small mean differ-
ence may be erroneous, given that a small difference may
have an important impact on a substantial number of pa-
tients.26 For dichotomous measures, we found that, for every
100 adults with depression who received treatment with
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paroxetine, 53 experienced a
favourable response; of these,
however, 42 would have had a
favourable response to placebo,
such that the response was at-
tributable to paroxetine in only
11 cases. This means that physi-
cians would need to expose 100
patients to paroxetine to pro-
vide benefit to 11. This modest
effect was offset by tolerability
problems, as indicated by pa-
tients who left studies because
of adverse effects and by pa-
tients who reported adverse
effects (even though they re-
mained in the study).

A limitation of the present
analysis is that the original
studies were not designed or
powered to determine the num-
ber of patients discontinuing
treatment as a primary out-
come. However, the nature of
this hard outcome is such that
the design should not have af-
fected the relative comparison,
and pooling all available studies
addressed the issue of lack of
power, as evidenced by the nar-
row confidence intervals. It
might also be argued that, al-
though patients in antidepres-
sant trials typically discontinue
treatment because of inefficacy
or side effects, some individu-
als may have dropped out once
they felt better. Although we ac-
knowledge this possibility, in
the field of antidepressant ther-
apy patients are strongly en-
couraged to continue with the
medication once they feel bet-
ter. If patients did not continue
with prescribed therapy once
they felt better, as required in a
double-blind clinical trial, then
this seems an indication that
treatment did not work or was
problematic. From this per-
spective, treatment discontinu-
ation seems to offer a practical
evaluation of both effectiveness
and tolerability of antidepres-
sant therapy.

According to Moncrieff and
Kirsch3 a very small difference
in symptom score can translate
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into a very large difference in the proportion of
patients who “improved.” For a dichotomous
outcome we found an absolute risk difference of
11%, and for a continuous outcome we found a
standardized mean difference of –0.31. These
results indicate that, at least in this data set, a
small mean difference translated into a modest
risk difference.

There remains uncertainty about the safety of
paroxetine and other selective serotonin reuptake
inhibitors, which may cause worsening of suici-
dal ideas in vulnerable people. The present analy-
sis, which suggests that paroxetine is associated
with a statistically significant increase in the risk
of suicidal tendencies, expands the results of pre-
vious re-analyses of GlaxoSmithKline data.16,17 In
particular, in the analysis carried out by Glaxo-
SmithKline of suicide attempts by adults with
major depression, the frequency was higher
among patients who received paroxetine than
among those who received placebo (11/3455 v.
1/1978; OR 6.7, 95% CI 1.1–149.4).27 The recently
released re-analysis by the US Food and Drug Ad-
ministration of 372 placebo-controlled anti-
depressant trials involving almost 100 000 pa-
tients with any psychiatric disorders confirmed
these figures by showing that, among the selec-
tive serotonin reuptake inhibitors and newer anti-
depressants, only paroxetine was significantly as-
sociated with an excess risk of suicidal behaviour
(US Food and Drug Administration codes 1, 2 and
3) (OR 2.76, 95% CI 1.16–6.60).19

Two considerations should be highlighted.
First, the absolute numbers of patients with sui-
cidal tendencies were very low, which leaves the
possibility that reporting or not reporting a few
cases would completely change the overall out-
come.28 In addition, we found disclosure of sui-
cidal tendencies in the GlaxoSmithKline Clinical
Trial Registry somewhat problematic. In some
cases, for example, patients were reported to
have “emotional liability,” with a note explaining
that this term was used to indicate “completed or
attempted suicide, suicidal tendencies or mood
fluctuations.” Clearly, details on each case would
have made the analysis more accurate. Second,
we still do not know if suicidal tendencies are
proxy measures of suicide attempts.

In conclusion, we found that paroxetine was
not superior to placebo in terms of the propor-
tion of study participants discontinuing treat-
ment for any reason; in terms of depression
measures, paroxetine exerted a modest antide-
pressant effect relative to placebo. Further re-
search is clearly needed to identify and character-
ize patients who will experience a response to
antidepressant therapy before such treatment is
provided. Current research in pharmacogeno-
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mics29–31 may provide useful insights for everyday clinical
practice, as may systematic reviews of individual-patient
data,32 which should allow study and identification of clini-
cally useful moderators of treatment effect.
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