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Abstract

Background: It is unclear whether antidepressants can pre-
vent suicides or suicide attempts, particularly during long-
term use. Methods: We carried out a comprehensive review
of long-term studies of antidepressants (relapse prevention).
Sources were obtained from 5 review articles and by search-
es of MEDLINE, PubMed Central and a hand search of bibli-
ographies. We meta-analyzed placebo-controlled antide-
pressant RCTs of at least 3 months’ duration and calculated
suicide and suicide attempt incidence rates, incidence rate
ratios and Peto odds ratios (ORs). Results: Out of 807 studies
screened 29 were included, covering 6,934 patients (5,529
patient-years). In total, 1.45 suicides and 2.76 suicide at-
tempts per 1,000 patient-years were reported. Seven out of
8 suicides and 13 out of 14 suicide attempts occurred in an-
tidepressant arms, resulting in incidence rate ratios of 5.03
(0.78-114.1; p = 0.102) for suicides and of 9.02 (1.58-193.6;
p = 0.007) for suicide attempts. Peto ORs were 2.6 (0.6-11.2;
nonsignificant) and 3.4 (1.1-11.0; p = 0.04), respectively.
Dropouts due to unknown reasons were similar in the anti-

depressant and placebo arms (9.6 vs. 9.9%). The majority of
suicides and suicide attempts originated from 1 study, ac-
counting for a fifth of all patient-years in this meta-analysis.
Leaving out this study resulted in a nonsignificant incidence
rate ratio for suicide attempts of 3.83 (0.53-91.01). Conclu-
sions: Therapists should be aware of the lack of proof from
RCTs that antidepressants prevent suicides and suicide at-
tempts. We cannot conclude with certainty whether antide-
pressants increase the risk for suicide or suicide attempts.
Researchers must report all suicides and suicide attempts in

RCTs. © 2016 S. Karger AG, Basel

Introduction

In thelong run, a considerable number of patients with
depressive disorders die of suicide. In the Zurich cohort
of initially hospitalized patients, roughly 15% of individu-
als with major depressive disorder had committed suicide
after 50 years [1]. Over the same period of time, the risk

The results of this study were presented at the 29th IGSLi Conference
in Aalborg, Denmark, in September, 2015.
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of completed suicide in a Swedish community sample of
patients with depression averaged approximately 6%,
whereas the risk amounted to 14% in the subgroup of pa-
tients with severe major depressive disorder [2]. In a
model based on 27 studies on mortality in affective disor-
ders, Inskip et al. [3] estimated the lifetime risk of suicide
to be 6%. Suicidal acts mostly occur during acute illness
episodes and in the beginning of the disorder [4].

Although the debate continues about their effect size,
antidepressants have repeatedly been shown to be effec-
tive psychotropic agents in depression [for overviews, see
5, 6]. It is hoped, therefore, that antidepressants also re-
duce the risk of suicide. In this sense, the European Psy-
chiatric Association, in their ‘guidance on suicide treat-
ment and prevention’, state that antidepressants decrease
suicidality [7].

Unfortunately, data regarding the effect of antidepres-
sants on suicidality are inconclusive. In depressed pa-
tients undergoing antidepressant maintenance therapy,
Angst et al. [8] reported a statistically significantly lower
suicide rate relative to untreated patients. In the same
vein, other authors concluded from epidemiological and
observational data that antidepressant use lowers the risk
of suicide [7, 9, 10]. However, even a positive association
of antidepressant prescription and suicide rate has been
reported [11]. Epidemiological and observational studies,
however, are vulnerable to confounding bias. This disad-
vantage seems especially relevant for suicide and suicide
attempts. The complexity of this behavior is illustrated by
the difficulties in predicting suicides and suicide attempts
with sufficient certainty — despite a host of risk factors
that have been published [12-15]. For an overview of
methodological difficulties in suicide research, see the
study by de Leon et al. [16].

Suicidal behavior is often not a stated outcome mea-
sure in antidepressant studies, and these studies are not
designed for comparing suicide rates. Nevertheless, ran-
domized trials of antidepressant pharmacotherapy lend
themselves to analyses with regard to suicidality. For ex-
ample, Gibbons et al. [17] report that fluoxetine and ven-
lafaxine reduce suicidality, as measured primarily by us-
ing suicidality items on rating scales (HMA-D, CDRS-R).
This is an indirect measurement considering that suicid-
al thoughts constitute the most part of what is considered
suicidality in this analysis and that they are only weak
predictors of completed suicides. However, completed
suicides and suicide attempts matter most to patients. In-
terestingly, other authors did not find a beneficial effect
of antidepressants on suicide in placebo-controlled acute
treatment trials [18-24]. In addition, Storosum et al. [24]
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presented raw numbers of suicide and suicide attempts
from several randomized long-term studies and conclud-
ed that their frequency was not higher in placebo groups.

Long-term studies of depressive disorders are of par-
ticular interest because many depressive disorders take a
chronic course. It may also be hypothesized that an anti-
suicidal effect of antidepressants is more pronounced in
long-term treatment because the placebo effect decreases
and the effect size of antidepressants is relatively high.
However, there is no comprehensive review of suicides
and suicide attempts in randomized long-term antide-
pressant studies. As a consequence, we carried out a com-
prehensive review and meta-analysis of placebo-con-
trolled long-term studies. The analysis accounts for dif-
ferent exposure times, sample sizes and dropout rates in
antidepressant and placebo arms.

Methods

This is a literature review and meta-analysis on suicide and sui-
cide attempts in placebo-controlled randomized trials of long-
term treatment of major depressive disorder with antidepressants.

Literature Search

The initial search was based on 5 reviews on antidepressant
long-term treatment, three systematic reviews and meta-analyses
[25-27] and two narrative reviews [24, 28]. In order to cover the
time that passed after the search for the reviews had been finished,
we updated 2 of the searches in MEDLINE and PubMed Central via
PubMed. The search by Glue et al. [26] was updated on September
28, 2014 (from August 25, 2008 onwards) using the following
search history: (discontinuation [Title/Abstract] OR continuation
[Title/Abstract]) AND (prevention [Title/Abstract]) AND (relapse
[Title/Abstract]) AND (major depressive disorder [Title/Abstract]).

The search by Geddes et al. [25] was updated on March 24,2015
(from July 31, 2000 onwards) using the following search history:
(drug Therapy [MeSH Major Topic] OR antidepr* [Title/Abstract])
AND (depression™ [Title/Abstract] OR depressive-disorder [Title/
Abstract] OR dysthymi* [Title/Abstract]) AND (maintenance* [Ti-
tle/Abstract] OR maintain™ [Title/Abstract] OR long-term [Title/
Abstract] OR continu* [Title/Abstract] OR preventive [Title/Ab-
stract]) AND (randomized controlled trial [Publication type]).

There were no language restrictions. We did not exclude gray
literature. Titles and abstracts of studies retrieved were screened,
and all possibly relevant texts were read to judge their eligibility.
Reference lists of eligible trials were hand-searched.

Study Selection

We selected studies on patients with depressive disorders (di-
agnosed with a commonly applied diagnostic system) randomized
to receive antidepressants or placebo for at least 3 months. Al-
though in these studies the main outcomes were psychopatholog-
ical variables, we restricted our selection process to studies report-
ing on suicides (primary outcome) and suicide attempts (second-
ary outcome) during treatment.
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Data Collection

Bibliographical information, key study characteristics, such as
sample size, age or dropouts, and outcomes (number of suicides
and suicide attempts per arm, number of follow-ups per arm) were
extracted into an Excel spreadsheet. All corresponding authors of
trials that were eligible but lacked data on suicides or suicide at-
tempts were repeatedly approached by e-mail or regular mail.

Analysis

In most studies neither suicides nor suicide attempts were re-
ported. Classical meta-analytic calculations, such as those based on
estimates of odds ratios (ORs), assume at least 1 event. Not includ-
ing studies without events, however, would have resulted in an
overestimation of the risk of suicides and suicide events. There-
fore, the main analysis was based on incidence rates. Incidences of
suicides and suicide attempts were documented as raw numbers
per study and calculated as events per 1,000 patient-years (inci-
dence rate). From incidence rates rate ratios and p values (mid-p
exact) were calculated. For completeness, we also calculated sum-
mary estimates based on studies reporting at least 1 event: Peto
ORs, as a measure of rare events [29], were calculated. Between-
study heterogeneity is presented as the I statistic. All analyses were
conducted using Excel, OpenEpi (www.openepi.com) and Com-
prehensive Meta-Analysis, version 2 (CMA 2). Suicide and - to a
lesser extent — suicide attempts are hard outcomes. Thus, we did
not assess the risk of bias.

Additional post hoc Analysis

In the first of two subgroup analyses we left out 1 study that
contributed a large number of cases. In the second analyses we re-
calculated event rates without 6 studies on pediatric samples and
older patients. In a sensitivity analysis we adjusted the overall sui-
cide rate for dropouts.

Results

Through reviews of antidepressant maintenance treat-
ment RCTs [24-28] and through our own MEDLINE and
PubMed Central search 807 papers were identified for
screening after duplicates were removed. Eighty-five re-
ports were read as full text. In total, the authors had re-
ported in 65 papers on various studies of antidepressant
maintenance trials, but 36 of these had not documented
suicides or suicide attempts or had not provided data
upon request. The following 29 studies were included in
our quantitative analysis: Blumenthal et al. [30], Cheung
et al. [31], Doogan and Caillard [32], Emslie et al. [33],
Feiger et al. [34], Goodwin et al. [35], Kamijima et al. [36],
Kishimoto et al. [37], Klysner et al. [38], Kornstein et al.
[39], Lepine et al. [40], Licht et al. [41], Lustman et al. [42],
McGrath et al. [43], Montgomery et al. [44], Montgomery
and Dunbar [45], Old Age Depression Interest Group
[46], Perahia et al. [47], Reynolds et al. [48], Robinson et
al. [49], Rosenthal et al. [50], Rouillon et al. [51], Schmidt
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etal. [52], Shiovitz et al. [53], Stewart et al. [54], Terra and
Montgomery [55], Thase et al. [56], Versiani et al. [57],
Weihs et al. [58].

Online supplementary figure 1 presents the PRISMA
flowchart (for all online supplementary material, see
www.karger.com/doi/10.1159/000442293).

All included studies were published between 1989 and
2014. The studies included 6,934 patients (4,016 in antide-
pressant arms and 2,918 patients in placebo arms, respec-
tively) and covered 5,529.06 patient-years (3,218.24 and
2,310.82, respectively). Two thirds of patients were women
(67.2%), and the mean age was 46.6 (SD: 10.6) years.

Antidepressants studies included the following: ne-
fazodone (1x), sertraline (6x), fluoxetine (3x), mianserin
(1x), citalopram (3x), clomipramine (1x), escitalopram
(1x), duloxetine (2x), maprotiline (1x), paroxetine (1x),
fluvoxamine (1x), mirtazapine (1x), reboxetine (1x), des-
venlafaxine (1x), bupropion (1x), dothiepin (1x), nor-
triptyline (1x), phenelzine or imipramine (1x), agomela-
tine (1x) and levomilnacipran (1x). One study [41] had
one citalopram and one clomipramine arm. All papers de-
scribed maintenance treatment trials of patients with ma-
jor depressive disorder, with the exception of Stewart et al.
[54] and Rouillon et al. [51], who also included patients
with dysthymia. In almost all studies randomization took
place after response or remission was ascertained by the
study authors. The exception is the trial by Blumenthal et
al. [30], but in this trial no acute treatment phase preceded
long-term treatment. Online supplementary table 1 sum-
marizes the characteristics of all studies selected.

In total, 8 suicides and 14 suicide attempts were re-
ported in all studies combined, resulting in 1.45 suicides
(95% CI: 0.62-2.85) and 2.76 suicide attempts (95% CI:
1.51-4.63) per 1,000 patient-years. Seven out of 8 suicides
and 13 out of 14 suicide attempts occurred in antidepres-
sant arms. Adjusted for years exposed, suicides were 5
times (p = 0.102) and suicide attempts 9 times (p = 0.007)
more likely in antidepressant arms than in placebo arms
(see table 1 for incidence rates and rate ratios). Six of 8
suicides and 9 of 14 suicide attempts were reported in one
study, that of Rouillon et al. [51]. Events were reported in
6 studies. All had excluded patients with bipolar disorder,
except for the study by Doogan and Caillard [32], with
roughly 5% of bipolar patients in the sample.

In meta-analyses of studies with at least 1 event we es-
timated Peto OR to be 2.6 (0.6-11.2; p = 0.21) for suicides
and 3.4 (1.1-11.0; p = 0.040) for suicide attempts. Hetero-
geneity among studies included in the meta-analysis was
low (I? values of 0 and 4%, respectively; see forest plots in
tig. 1, 2).
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Table 1. Incidences and rate ratios of suicide and suicide attempts in long-term randomized trials comparing

antidepressants and placebo

Antidepressant Rateratio  Placebo
Suicides
Incidence per 1,000 patient-years (n = 29 studies) 2.18 [0.87-4.48] 0.43 [0.006-2.41]
Rate ratio (n = 29 studies) 5.03[0.78-114.1] p=0.102
Suicide attempts
Incidence per 1,000 patient-years (n = 25 studies) 4.34 [2.31-7.42] 0.48 [0.006-2.67]
Rate ratio (n = 25 studies) 9.02 [1.58-193.6] p=0.007

Values in square brackets are 95% CI. Rate ratios are calculated from incidence rates (conditional maximum
likelihood estimate), two-sided p values (mid-p exact).

Slightly more patients had dropped out from placebo
arms than from antidepressant arms: 31.1 versus 26.7%.
Dropouts for unknown reasons were equally distributed
between arms: 9.9% (placebo) versus 9.6% (antidepres-
sants), respectively.

Post hoc Analyses

In a sensitivity analysis adjusting for dropouts we ap-
proximated an overall rate of 1.69 suicides/1,000 patient-
years (antidepressants: 2.51, placebo: 0.51).

After omitting the study by Rouillon et al. [51] the esti-
mate for suicides in antidepressant arms fell to 0.82 suicides
per 1,000 patient-years (0.09-2.95) and to zero suicides in
placebo arms (0-1.89). Accordingly, the risk difference was
0.82 (-0.31 to 1.95). The figures for suicide attempts were
2.24 per 1,000 patient-years under antidepressants (0.72—
5.23) versus 0.59 (0.008-3.26), with suicide attempts in an-
tidepressant arms more likely by a factor of almost 4 at 3.83
(0.53-91.01; statistically nonsignificant).

In another subgroup analysis we left out 6 studies of
pediatric and geriatric samples. There were 2.45 (0.98-
5.04) suicides per 1,000 patient-years in antidepressant
arms and 0.50 (0.007-2.78) in placebo arms, with a rate
ratio of 4.91 (0.76-111.4). Figures for suicide attempts in
antidepressant versus placebo arms were 4.36 (2.25-7.61)
versus 0.56 (0.007-3.13), with a rate ratio of 7.73 (1.34-
166.8).

Discussion
This study yielded several important results. Firstly,

only a minority of papers on randomized, long-term an-
tidepressant therapy studies contained data on suicides
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and suicide attempts. Secondly, during approximately
5,500 patient-years suicides and suicide attempts did oc-
casionally occur: roughly 1.5 suicides among 1,000 pa-
tients per year and twice as many suicide attempts. Third-
ly, the incidence rates of suicide and suicide attempts
were higher among patients treated with antidepressants
than among patients randomized to placebo: suicides oc-
curred 5 times more often (statistically nonsignificant)
and the risk of suicide attempts was 9-fold (statistically
significant) in antidepressant arms.

Underreporting of Events

Many papers on long-term treatment with antidepres-
sant did not contain information on suicides and suicide
attempts among participants. Unfortunately, it cannot be
assumed that no events occurred only because authors do
not report on suicide and suicide attempts. For example,
whereas we could not find pertinent data in the paper by
Licht [41], upon request, the author kindly provided us
with the information that in their study 3 patients had at-
tempted suicide. Accordingly, the present study is re-
stricted to studies with information on suicides and sui-
cide attempts. Similar to our experience, Fergusson et al.
[23], in their meta-analysis of suicide attempts under SS-
RIs, found that less than half of all trials reported on sui-
cide attempts. They also concluded that ‘a substantial
proportion of suicide attempts have gone unreported’. It
is conceivable that the situation is not much different in
our set of RCTs. However, in an investigation of discrep-
ancies between clinical study reports (as submitted to the
European Medicines Agency, EMA) and published jour-
nal articles, Maund et al. [59] found no underreporting of
suicides and suicide attempts in papers with respect to
duloxetine trials. In a similar project, Hughes et al. [60],
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First author [Ref.], Statistics for each study Suicides/total Peto OR and 95% CI
year Peto OR lower upper z p anti- placebo
limit  limit value value depressant
Doogan [32], 1992  4.926 0.086 283.638 0.771 0441 1/185 0/110 ]
Lepine [40], 2004 4.590 0.074 284407 0.724 0469 1/189 0/99 =
Rouillon [51], 1989  2.084 0.378 11.505 0.843 0.399 5/767 1/374 B
2.581 0.593 11.233 1263 0.207 ’
T
Heterogeneity: I = 0%, d.f. = 2, p = 0.89 0.01 0.1 1 10 100
Fig. 1. Forest plot of studies documenting suicide events.
First author [Ref], Statistics for each study Suicide attempts/total Peto OR and 95% CI
year Peto OR lower upper z p anti- placebo
limit limit value  value depressant
Emslie [33], 2008 7.691 0.152 387.874 1.020 0.308 1/50 0/52
Kornstein [39], 2006 0.122  0.002 6.165 -1.052 0.293 0/73 1/66
Licht [41], 2013 4439  0.364 54137 1168 0243 3/41 0/18 ]
Rouillon [51], 1989 4473  1.107 18.081 2.102 0.036 9/767 0/374 —il——
3417 1.059 11.024 2.056 0.040 P
Heterogeneity: I> = 4%, d.f. = 3, p = 0.37 0.01 0.1 1 10 100

Fig. 2. Forest plot of studies documenting suicide attempt events.

on the other hand, documented underreporting of sui-
cide attempts (but not completed suicides) regarding du-
loxetine and sertraline trials.

Incidence Rates

Among the studies included almost a tenth of patients
dropped out for reasons unknown to the investigators. It
is possible that events did occur in this subgroup and, in
principle, that they would have changed the results. The
rate of dropouts due to unknown reasons, however, was
the same among patients on antidepressants and on pla-
cebo - rendering different dropout patterns unlikely.

Even if suicides and suicide attempts did occur, statis-
tically, the number of events reported in the studies se-
lected for this review is small, making precise inferences
difficult. They are, however, in the order of magnitude of
epidemiological estimates of suicide prevalence in major
depressive disorder. A 6% suicide rate over 50 years [2, 3]

Suicide under Antidepressants versus
Placebo

translates into 1.2 suicides/1,000 patient-years. In com-
parison, the summary suicide rate in our meta-analysis
was 1.45/1,000 patient-years (0.43 under placebo and 2.18
under antidepressants).

In contrast, our estimate of the suicide attempt rate is
lower than that expected from the literature: Isometsa [4],
emphasizing considerable variation among studies, con-
cluded that the lifetime prevalence of suicide attempts in
major depressive disorder amounts to 30-40%, equal to
6-8 attempts per 1,000 patients per year. From our stud-
ies, however, we calculated 2.76 suicide attempts per
1,000 patient-years. Suicide attempts may be underre-
ported in the studies included. The rate of 1.45 sui-
cides/1,000 patient-years is probably an underestimation
because, similar to other studies in this field, dropouts -
roughly 30% of the samples — were not factored in.

These findings are surprising in view of the concern
that RCTs may not be appropriate in estimating suicide

Psychother Psychosom 2016;85:171-179
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risks because they tend to exclude patients at risk for sui-
cide [9]. Among the 29 studies in this overview, however,
only 12 mentioned such an exclusion criterion, although
all investigators may have tried to exclude suicidal pa-
tients to limit liability. What seems even more important
is that, unfortunately, suicides and suicide attempts are
exceedingly difficult to predict [12-15]. Hence, even the
exclusion of patients considered to be at risk is unlikely to
result in substantial risk reductions for samples as a
whole.

In most meta-analyses of acute treatment RCTs, the
numbers of events are larger than in our calculation.
Khan et al. [22], for example, calculated 6.6 suicides per
1,000 exposure years, with no statistically significant dif-
ferences in the number of suicides under antidepressants
and under placebo. The most likely explanation is that
acute psychopathology as a risk factor for suicide is more
severe in acute treatment studies.

In sum, although RCTs are different from everyday
clinical care in several ways, the summary suicide risk es-
timate seems similar to what is known from epidemio-
logical studies. In our opinion, the unquestioned advan-
tage of RCTs over observational studies in preventing
bias makes them the most important source for estimat-
ing suicide risk reduction under antidepressants.

The Maprotiline Study by Rouillon et al. [51]

The majority of suicides and suicide attempts in our
analyses originated from one study [51]. This study is im-
portant because it is by far the largest one, accounting for
about a fifth of the data (20.6% of patient-years). There is
no reason to treat this study differently from the others
just because several events happened in the course of this
drug trial. However, the study stands out in several ways:
it is the earliest study selected, it is one of 2 studies includ-
ing patients with dysthymia, and it is the only study that
compared the tetracyclic compound maprotiline with pla-
cebo. Maprotiline has been associated with suicide in ob-
servational studies [61]. White et al. [62], analyzing US
poison control data from more than 80,000 suicidal over-
doses, reported maprotiline as among rarely used sub-
stances (19 events) but with a particularly high fatality rate
(‘hazard index’). This study runs counter to an earlier pa-
per by Henry and Antao [63] from the UK that reported
maprotiline to be safer than average in overdose. Already
in the 1990s, however, in a Swiss study maprotiline figured
prominently among antidepressants used for suicide [64].
In our post hoc sensitivity analysis leaving out the Rouil-
lon study, rate ratios decreased, but the results weakly and
statistically nonsignificantly favored placebo.
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No Evidence for Protective Effects of Antidepressants

Our result of a lack of proof regarding a protective effect
of antidepressants on suicide or suicide attempts is in line
with meta-analyses primarily focusing on acute treatment
studies: none of the 8 meta-analyses of antidepressant RCT's
known to the authors resulted in statistically significant su-
periority compared to placebo [18-23, 65, 66]. The suicide
event rate is low, precluding definite conclusions, but if
there is any signal from these meta-analyses, it is that there
may be a marginal suicide risk increase with antidepres-
sants. For example, Stone et al. [65], in their comprehensive
FDA analysis, found a slightly higher suicide rate among
patients with major disorders in antidepressant arms
(5/30,707 vs. 1/14,873 in placebo arms, nonsignificant).
However, while the comparisons in those studies tended to
numerically favor placebo over various antidepressants,
with the exception of Hammad et al. [19], only few studies
found antidepressants to be statistically significantly infe-
rior to placebo. Fergusson et al. [23], in a study on suicide
attempts, reported such an inferiority for SSRIs. Similarly,
Carpenter et al. [66], analyzing the GlaxoSmithKline par-
oxetine clinical trials database, found more ‘definitive sui-
cidal behavior’ (suicides, suicide attempts and preparatory
acts toward imminent suicidal behavior) under active med-
ication than under placebo among patients with major de-
pressive disorder: OR 6.7 (1.1-149.4), but not in other indi-
cations. It has to be borne in mind that most of the trials on
which these meta-analyses rest are short-term studies.
However, the focus of our analysis is on long-term studies,
which differ in many respects, for example in the fact that
patients are remitted at study entry. In addition, phenom-
ena such asloss of antidepressant efficacy [67], the develop-
ment of tolerance [67] and withdrawal symptoms [68] may
be important in interpreting long-term studies.

Based on long-term trials presented to the regulatory
drug authority in the Netherlands as well as retrieved
through a literature review, Storosum et al. [24] conclud-
ed that placebos are not associated with higher risks for
suicide or suicide attempts than antidepressants. The au-
thors, in their evaluation of the study by Versiani et al.
[57], erroneously assigned 1 suicide to the active com-
pound (reboxetine) that, in fact, occurred before ran-
domization. However, this error is inconsequential with
regard to their conclusions.

It is unlikely that a general lack of antidepressant effi-
cacy is the reason for a possible lack of antisuicidal effi-
cacy of antidepressants. On the contrary, 3 systematic and
1 narrative reviews that form part of the basis of this
meta-analysis reported that antidepressants are superior
to placebo in preventing relapses [25-28].
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Limitations

Several limitations of our study have to be borne in
mind. In many studies, enriched and withdrawal designs
were chosen, which may have been an advantage for an-
tidepressants. Since this study used published articles we
could not adjust for dropout rates on an individual level.
While it is difficult to predict how such adjustments
would affect the differences between antidepressants and
placebo, it is plausible that the true event rates would be
higher than those observed, and that we present conser-
vative estimates of suicide and suicide attempt incidence
rates. In addition, further subgroup analyses, meta-re-
gressions or other predictor searches would have been de-
sirable, but the low number of events and the nonavail-
ability of subgroup or individual patient data precluded
further calculations.

We could have missed important studies, but to our
knowledge this is the largest meta-analysis of randomized
antidepressant long-term studies so far. Meta-analyses,
however, often put together a heterogeneous set of studies
but arrive at a global effect estimate [69]. In this sense, we
have treated antidepressants as a homogeneous group, but
it is certainly possible that different compounds behave
differently. At least, we found preliminary evidence that
maprotiline may constitute a particular risk. However, in
principle, it would be desirable to analyze data for every
antidepressant specifically (as has been done, for example,
for paroxetine [66] or for venlafaxine and citalopram
[21]). For the time being, however, there is no viable alter-
native to meta-analyzing all the data that are available.
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Conclusions

In conclusion, we found no evidence from random-
ized trials of long-term antidepressant treatment that, as
a group, antidepressants prevent suicide or suicide at-
tempts among patients with major depressive disorder.
The rate of patients killing themselves during the studies
under investigation is in the order of magnitude expected
from epidemiological models. Doctors and patients
should be aware of this finding and should not rely solely
on antidepressants in dealing with suicidality. Close clin-
ical monitoring of patients at risk for suicide is impera-
tive. A psychopharmacological option in the prevention
of suicide is lithium [70].

We cannot exclude that antidepressants carry a higher
risk of suicide or suicide attempts than placebo. It is of
paramount importance for future research that all papers
reporting on randomized antidepressant studies contain
information on suicides and suicide attempts.

Disclosure Statement

This study has not been funded by any external institution or
company. Cora Braun, Jeremy Franklin and Christopher Baethge
declare that they have no conflicts of interest according to the def-
inition of the International Committee of Medical Journal Editors
(ICMJE). Tom Bschor has received honoraria for talks or lectures
from Lilly, AstraZeneca, Esparma, Bristol-Myers Squibb, Sanofi-
Aventis, Servier and Lundbeck, and has accepted reimbursements
of travelling expenses to congresses from AstraZeneca and Lilly.

>3

»2

>3

>4

Angst ], Hengartner MP, Gamma A, von
Zerssen D, Angst F: Mortality of 403 patients
with mood disorders 48 to 52 years after their
psychiatric hospitalisation. Eur Arch Psychia-
try Clin Neurosci 2013;263:425-434.

Bradvik L, Mattisson C, Bogren M, Nettelbladt
P: Long-term suicide risk of depression in the
Lundby cohort 1947-1997 - severity and gen-
der. Acta Psychiatr Scand 2008;117:185-191.
Inskip HM, Harris EC, Barraclough B: Life-
time risk of suicide for affective disorder, al-
coholism and schizophrenia. Br J Psychiatry
1998;172:35-37.

Isometsé E: Suicidal behaviour in mood dis-
orders — who, when, and why? Can J Psychia-
try 2014;59:120-130.

Suicide under Antidepressants versus
Placebo

»6

»7

Bschor T, Bauer M, Adli M: Chronic and
treatment resistant depression: diagnosis and
stepwise therapy. Dtsch Arztebl Int 2014;111:
766-775.

Bauer M, Pfennig A, Severus E, Whybrow PC,
Angst J, Moller HJ: World Federation of Soci-
eties of Biological Psychiatry (WFSBP) guide-
lines for biological treatment of unipolar de-
pressive disorders. Part 1. Update 2013 on the
acute and continuation treatment of unipolar
depressive disorders. World ] Biol Psychiatry
2013;14:334-385.

Wasserman D, Rihmer Z, Rujescu D, Sar-
chiapone M, Sokolowski M, Titelman D, Zals-
man G, Zemishlany Z, Carli V: The European
Psychiatric Association (EPA) guidance on
suicide treatment and prevention. Eur Psy-
chiatry 2012;27:129-141.

»9

»10

>11

Angst J, Angst F, Gerber-Werder R, Gamma
A: Suicide in 406 mood-disorder patients
with and without long-term medication: a 40
to 44 years’ follow-up. Arch Suicide Res 2005;
9:279-300.

Moller HJ: Is there evidence for negative ef-
fects of antidepressants on suicidality in de-
pressive patients? A systematic review. Eur
Arch Psychiatry Clin Neurosci 2006;256:476—
496.

Griinder G, Veselinovic T, Paulzen M: Anti-
depressive agents and suicidal tendencies.
Nervenarzt 2014;85:1108-1116.

Kamat MA, Edgar L, Niblock P, McDowell C,
Kelly CB: Association between antidepressant
prescribing and suicide rates in OECD coun-
tries: an ecological study. Pharmacopsychia-
try 2014;47:18-21.

Psychother Psychosom 2016;85:171-179

DOI: 10.1159/000442293

177

Downloaded by:
SLUB Dresden

194.95.143.136 - 4/16/2020 8:23:15 AM


http://dx.doi.org/10.1159%2F000442293

>12

»13

> 14

»15

»16

»17

> 13

»19

»20

»21

»22

»23

Oquendo MA, Currier D, Mann JJ: Prospec-
tive studies of suicidal behavior in major de-
pressive and bipolar disorders: what is the
evidence for predictive risk factors? Acta Psy-
chiatr Scand 2006;114:151-158.

Schaffer A, Isometsa ET, Tondo L, D HM, Tu-
recki G, Reis C, Cassidy F, Sinyor M, Azorin
JM, Kessing LV, Ha K, Goldstein T, Weizman
A, Beautrais A, Chou YH, Diazgranados N,
Levitt AJ, Zarate CA Jr, Rihmer Z, Yatham
LN: International Society for Bipolar Disor-
ders Task Force on Suicide: meta-analyses
and meta-regression of correlates of suicide
attempts and suicide deaths in bipolar disor-
der. Bipolar Disord 2015;17:1-16.

Beghi M, Rosenbaum JF, Cerri C, Cornaggia
CM: Risk factors for fatal and nonfatal repeti-
tion of suicide attempts: a literature review.
Neuropsychiatr Dis Treat 2013;9:1725-1736.
Baethge C: A bold meta-analysis on suicidal-
ity in bipolar disorder. Bipolar Disord 2015;
17:17-18.

de Leon J, Baca-Garcia E, Blasco-Fontecilla H:
From the serotonin model of suicide to a
mental pain model of suicide. Psychother
Psychosom 2015;84:323-329.

Gibbons RD, Brown CH, Hur K, Davis J,
Mann JJ: Suicidal thoughts and behavior with
antidepressant treatment: reanalysis of the
randomized placebo-controlled studies of
fluoxetine and venlafaxine. Arch Gen Psychi-
atry 2012;69:580-587.

Gunnell D, Saperia J, Ashby D: Selective sero-
tonin reuptake inhibitors (SSRIs) and suicide
in adults: meta-analysis of drug company data
from placebo controlled, randomised con-
trolled trials submitted to the MHRA’s safety
review. BMJ 2005;330:385.

Hammad TA, Laughren TP, Racoosin JA:
Suicide rates in short-term randomized con-
trolled trials of newer antidepressants. J Clin
Psychopharmacol 2006;26:203-207.

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

Khan A, Khan SR, Leventhal RM, Brown WA:
Symptom reduction and suicide risk in pa-
tients treated with placebo in antidepressant
clinical trials: a replication analysis of the
Food and Drug Administration database. Int
J Neuropsychopharmacol 2001;4:113-118.
Khan A, Khan S, Kolts R, Brown WA: Suicide
rates in clinical trials of SSRIs, other antide-
pressants, and placebo: analysis of FDA re-
ports. Am ] Psychiatry 2003;160:790-792.
Fergusson D, Doucette S, Glass KC, Shapiro
S, Healy D, Hebert P, Hutton B: Association
between suicide attempts and selective sero-
tonin reuptake inhibitors: systematic review
of randomised controlled trials. BMJ 2005;
330:396.

»24

»25

»26

»27

»23

»29

»30

»31

»32

»33

>34

»35

»36

Storosum ]G, van Zwieten BJ, van den Brink
W, Gersons BP, Broekmans AW: Suicide risk
in placebo-controlled studies of major de-
pression. Am J Psychiatry 2001;158:1271-
1275.

Geddes JR, Carney SM, Davies C, Furukawa
TA, Kupfer DJ, Frank E, Goodwin GM: Re-
lapse prevention with antidepressant drug
treatment in depressive disorders: a system-
atic review. Lancet 2003;361:653-661.

Glue P, Donovan MR, Kolluri S, Emir B:
Meta-analysis of relapse prevention antide-
pressant trials in depressive disorders. Aust
NZ ] Psychiatry 2010;44:697-705.

Kok RM, Heeren TJ, Nolen WA: Continuing
treatment of depression in the elderly: a sys-
tematic review and meta-analysis of double-
blinded randomized controlled trials with an-
tidepressants. Am ] Geriatr Psychiatry 2011;
19:249-255.

Williams N, Simpson AN, Simpson K, Nahas
Z: Relapse rates with long-term antidepres-
sant drug therapy: a meta-analysis. Hum Psy-
chopharmacol 2009;24:401-408.

Lane PW: Meta-analysis of incidence of rare
events. Stat Methods Med Res 2013;22:117-
132.

Blumenthal JA, Babyak MA, Doraiswamy
PM, Watkins L, Hoffman BM, Barbour KA,
Herman S, Craighead WE, Brosse AL, Waugh
R, Hinderliter A, Sherwood A: Exercise and
pharmacotherapy in the treatment of major
depressive disorder. Psychosom Med 2007;
69:587-596.

Cheung A, Kusumakar V, Kutcher S, Dubo E,
Garland J, Weiss M, Kiss A, Levitt A: Mainte-
nance study for adolescent depression. ] Child
Adolesc Psychopharmacol 2008;18:389-394.
Doogan DP, Caillard V: Sertraline in the pre-
vention of depression. Br J Psychiatry 1992;
160:217-222.

Emslie GJ, Kennard BD, Mayes TL, Nightin-
gale-Teresi J, Carmody T, Hughes CW, Rush
AJ, Tao R, Rintelmann JW: Fluoxetine versus
placebo in preventing relapse of major de-
pression in children and adolescents. Am ]
Psychiatry 2008;165:459-467.

Feiger AD, Bielski R], Bremner ], Heiser JF,
Trivedi M, Wilcox CS, Roberts DL, Kensler
TT, McQuade RD, Kaplita SB, Archibald DG:
Double-blind, placebo-substitution study of
nefazodone in the prevention of relapse dur-
ing continuation treatment of outpatients
with major depression. Int Clin Psychophar-
macol 1999;14:19-28.

Goodwin GM, Emsley R, Rembry S, Rouillon
F: Agomelatine prevents relapse in patients
with major depressive disorder without evi-
dence of a discontinuation syndrome: a 24-
week randomized, double-blind, placebo-
controlled trial. J Clin Psychiatry 2009;70:
1128-1137.

Kamijima K, Burt T, Cohen G, Arano I,
Hamasaki T: A placebo-controlled, random-
ized withdrawal study of sertraline for major
depressive disorder in Japan. Int Clin Psycho-
pharmacol 2006;21:1-9.

178

DOI: 10.1159/000442293

Psychother Psychosom 2016;85:171-179

»37

»33

»39

» 40

>4

| ZY)

»43

» 44

»45

» 46

»47

Kishimoto A, Mizukawa R, Matsuzaki F,
Hazama H, Kamase H, Tanaka K, Kunimoto
N: Prophylactic effect of mianserin on recur-
rent depression. Acta Psychiatr Scand 1994;
89:46-51.

Klysner R, Bent-Hansen J, Hansen HL, Lunde
M, Pleidrup E, Poulsen DL, Andersen M, Pe-
tersen HE: Efficacy of citalopram in the pre-
vention of recurrent depression in elderly pa-
tients: placebo-controlled study of mainte-
nance therapy. Br J Psychiatry 2002;181:
29-35.

Kornstein SG, Bose A, Li D, Saikali KG, Gan-
dhi C: Escitalopram maintenance treatment
for prevention of recurrent depression: a ran-
domized, placebo-controlled trial. J Clin Psy-
chiatry 2006;67:1767-1775.

Lepine JP, Caillard V, Bisserbe JC, Troy S,
Hotton JM, Boyer P: A randomized, placebo-
controlled trial of sertraline for prophylactic
treatment of highly recurrent major depres-
sive disorder. Am J Psychiatry 2004;161:836-
842.

Licht RW: Is it possible to evaluate true pro-
phylactic efficacy of antidepressants in se-
verely ill patients with recurrent depression?
Lessons from a placebo-controlled trial. The
fifth trial of the Danish University Antide-
pressant Group (DUAG-5). ] Affect Disord
2013;148:286-290.

Lustman PJ, Clouse RE, Nix BD, Freedland
KE, Rubin EH, McGill JB, Williams MM,
Gelenberg AJ, Ciechanowski PS, Hirsch IB:
Sertraline for prevention of depression recur-
rence in diabetes mellitus: a randomized,
double-blind, placebo-controlled trial. Arch
Gen Psychiatry 2006;63:521-529.

McGrath PJ, Stewart JW, Quitkin FM, Chen
Y, Alpert JE, Nierenberg AA, Fava M, Cheng
], Petkova E: Predictors of relapse in a pro-
spective study of fluoxetine treatment of ma-
jor depression. Am ] Psychiatry 2006;163:
1542-1548.

Montgomery SA, Rasmussen ]G, Tanghoj P:
A 24-week study of 20 mg citalopram, 40 mg
citalopram, and placebo in the prevention of
relapse of major depression. Int Clin Psycho-
pharmacol 1993;8:181-188.

Montgomery SA, Dunbar G: Paroxetine is
better than placebo in relapse prevention and
the prophylaxis of recurrent depression. Int
Clin Psychopharmacol 1993;8:189-195.
Group OADI: How long should the elderly
take antidepressants? A double-blind place-
bo-controlled study of continuation/prophy-
laxis therapy with dothiepin. Br J Psychiatry
1993;162:175-182.

Perahia DG, Gilaberte I, Wang F, Wiltse CG,
Huckins SA, Clemens JW, Montgomery SA,
Montejo AL, Detke MJ: Duloxetine in the pre-
vention of relapse of major depressive disor-
der: a double-blind placebo-controlled study.
Br J Psychiatry 2006;188:346-353.

Braun/Bschor/Franklin/Baethge

Downloaded by:
SLUB Dresden

194.95.143.136 - 4/16/2020 8:23:15 AM


http://dx.doi.org/10.1159%2F000442293

»43

»49

»50

»s1

| £7)

»53

» 54

Reynolds CF, 3rd, Frank E, Perel JM, Imber
SD, Cornes C, Miller MD, Mazumdar S,
Houck PR, Dew MA, Stack JA, Pollock BG,
Kupfer DJ: Nortriptyline and interpersonal
psychotherapy as maintenance therapies for
recurrent major depression: a randomized
controlled trial in patients older than 59 years.
JAMA 1999;281:39-45.

Robinson M, Oakes TM, Raskin J, Liu P,
Shoemaker S, Nelson JC: Acute and long-
term treatment of late-life major depressive
disorder: duloxetine versus placebo. Am J
Geriatr Psychiatry 2014;22:34-45.

Rosenthal JZ, Boyer P, Vialet C, Hwang E,
Tourian KA: Efficacy and safety of desvenla-
faxine 50 mg/d for prevention of relapse in
major depressive disorder: a randomized con-
trolled trial. J Clin Psychiatry 2013;74:158-
166.

Rouillon F, Phillips R, Serrurier D, Ansart E,
Gerard MJ: Recurrence of unipolar depres-
sion and efficacy of maprotiline. Encephale
1989;15:527-534.

Schmidt ME, Fava M, Robinson JM, Judge R:
The efficacy and safety of a new enteric-coat-
ed formulation of fluoxetine given once week-
ly during the continuation treatment of major
depressive disorder. J Clin Psychiatry 2000;
61:851-857.

Shiovitz T, Greenberg WM, Chen C, Forero
G, Gommoll CP: A randomized, double-
blind, placebo-controlled trial of the efficacy
and safety of levomilnacipran ER 40-120 mg/
day for prevention of relapse in patients with
major depressive disorder. Innov Clin Neuro-
sci2014;11:10-22.

Stewart JW, Tricamo E, McGrath PJ, Quitkin
FM: Prophylactic efficacy of phenelzine and
imipramine in chronic atypical depression:
likelihood of recurrence on discontinuation
after 6 months’ remission. Am J Psychiatry
1997;154:31-36.

Suicide under Antidepressants versus
Placebo

»s5

» 56

»s57

»58

»59

»60

»61

Terra JL, Montgomery SA: Fluvoxamine pre-
vents recurrence of depression: results of a
long-term, double-blind, placebo-controlled
study. Int Clin Psychopharmacol 1998;13:55—
62.

Thase ME, Nierenberg AA, Keller MB, Pana-
gides J: Efficacy of mirtazapine for prevention
of depressive relapse: a placebo-controlled
double-blind trial of recently remitted high-
risk patients. ] Clin Psychiatry 2001;62:782-
788.

Versiani M, Mehilane L, Gaszner P, Arnaud-
Castiglioni R: Reboxetine, a unique selective
NRI, prevents relapse and recurrence in long-
term treatment of major depressive disorder.
J Clin Psychiatry 1999;60:400-406.

Weihs KL, Houser TL, Batey SR, Ascher JA,
Bolden-Watson C, Donahue RM, Metz A:
Continuation phase treatment with bupropi-
on SR effectively decreases the risk for relapse
of depression. Biol Psychiatry 2002;51:753—
761.

Maund E, Tendal B, Hrobjartsson A, Jor-
gensen KJ, Lundh A, Schroll J, Gotzsche PC:
Benefits and harms in clinical trials of dulox-
etine for treatment of major depressive disor-
der: comparison of clinical study reports, trial
registries, and publications. BMJ 2014;
348:¢3510.

Hughes S, Cohen D, Jaggi R: Differences in
reporting serious adverse events in industry
sponsored clinical trial registries and journal
articles on antidepressant and antipsychotic
drugs: a cross-sectional study. BMJ Open
2014;4:€005535.

Rouillon F, Serrurier D, Miller HD, Gerard
MJ: Prophylactic efficacy of maprotiline on
unipolar depression relapse. ] Clin Psychiatry
1991;52:423-431.

»62

»63

» 64

»65

» 66

» 67

» 68

» 69

»70

White N, Litovitz T, Clancy C: Suicidal anti-
depressant overdoses: a comparative analysis
by antidepressant type. ] Med Toxicol 2008;4:
238-250.

HenryJA, Antao CA: Suicide and fatal antide-
pressant poisoning. Eur ] Med 1992;1:343—
348.

Michel K, Arestegui G, Spuhler T: Suicide
with psychotropic drugs in Switzerland. Phar-
macopsychiatry 1994;27:114-118.

Stone M, Laughren T, Jones ML, Levenson M,
Holland PC, Hughes A, Hammad TA, Tem-
ple R, Rochester G: Risk of suicidality in clin-
ical trials of antidepressants in adults: analysis
of proprietary data submitted to us food and
drug administration. BMJ 2009;339:b2880.
Carpenter DJ, Fong R, Kraus JE, Davies JT,
Moore C, Thase ME: Meta-analysis of efficacy
and treatment-emergent suicidality in adults
by psychiatric indication and age subgroup
following initiation of paroxetine therapy: a
complete set of randomized placebo-con-
trolled trials. J Clin Psychiatry 2011;72:1503—
1514.

Fava GA: Rational use of antidepressant
drugs. Psychother Psychosom 2014;83:197-
204.

El-Mallakh RS, Briscoe B: Studies of long-
term use of antidepressants: how should the
data from them be interpreted? CNS Drugs
2012;26:97-109.

Fava GA, Guidi J, Rafanelli C, Sonino N: The
clinical inadequacy of evidence-based medi-
cine and the need for a conceptual framework
based on clinical judgment. Psychother Psy-
chosom 2015;84:1-3.

Lewitzka U, Severus E, Bauer R, Ritter P,
Muller-Oerlinghausen B, Bauer M: The sui-
cide prevention effect of lithium: more than
20 years of evidence - a narrative review. Int
] Bipolar Disord 2015;3:32.

Psychother Psychosom 2016;85:171-179

DOI: 10.1159/000442293

179

Downloaded by:
SLUB Dresden

194.95.143.136 - 4/16/2020 8:23:15 AM


http://dx.doi.org/10.1159%2F000442293

	442293-1v
	Dieses Dokument ist eine Zweitveröffentlichung (Verlagsversion) /
	This is a self-archiving document (published version):
	Cora Braun, Tom Bschor, Jeremy Franklin, Christopher Baethge
	Suicides and Suicide Attempts during Long-Term Treatment with Antidepressants: A Meta-Analysis of 29 Placebo-Controlled Studies Including 6,934 Patients with Major Depressive Disorder

	442293

	CitRef_1: 
	CitRef_5: 
	CitRef_8: 
	CitRef_6: 
	CitRef_2: 
	CitRef_9: 
	CitRef_3: 
	CitRef_10: 
	CitRef_7: 
	CitRef_4: 
	CitRef_11: 
	CitRef_12: 
	CitRef_24: 
	CitRef_37: 
	CitRef_13: 
	CitRef_25: 
	CitRef_38: 
	CitRef_26: 
	CitRef_39: 
	CitRef_27: 
	CitRef_14: 
	CitRef_40: 
	CitRef_15: 
	CitRef_28: 
	CitRef_16: 
	CitRef_41: 
	CitRef_29: 
	CitRef_17: 
	CitRef_30: 
	CitRef_42: 
	CitRef_18: 
	CitRef_31: 
	CitRef_43: 
	CitRef_19: 
	CitRef_32: 
	CitRef_33: 
	CitRef_20: 
	CitRef_44: 
	CitRef_34: 
	CitRef_21: 
	CitRef_45: 
	CitRef_46: 
	CitRef_22: 
	CitRef_35: 
	CitRef_47: 
	CitRef_23: 
	CitRef_36: 
	CitRef_48: 
	CitRef_55: 
	CitRef_62: 
	CitRef_63: 
	CitRef_56: 
	CitRef_64: 
	CitRef_49: 
	CitRef_65: 
	CitRef_57: 
	CitRef_50: 
	CitRef_58: 
	CitRef_66: 
	CitRef_51: 
	CitRef_59: 
	CitRef_52: 
	CitRef_67: 
	CitRef_68: 
	CitRef_53: 
	CitRef_60: 
	CitRef_69: 
	CitRef_61: 
	CitRef_54: 
	CitRef_70: 


