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Association between suicide attempts and selective serotonin
reuptake inhibitors: systematic review of randomised controlled

trials

Dean Fergusson, Steve Doucette, Kathleen Cranley Glass, Stan Shapiro, David Healy, Paul Hebert, Brian Hutton

Abstract

Obijective To establish whether an association exists between
use of selective serotonin reuptake inhibitors (SSRIs) and
suicide attempts.

Design Systematic review of randomised controlled trials.
Data sources Medline and the Cochrane Collaboration’s
register of controlled trials (November 2004) for trials
produced by the Cochrane depression, anxiety, and neurosis
group.

Selection of studies Studies had to be randomised controlled
trials comparing an SSRI with either placebo or an active
non-SSRI control. We included clinical trials that evaluated
SSRIs for any clinical condition. We excluded abstracts,
crossover trials, and all trials whose follow up was less than one
week. )

Results Seven hundred and two trials met our inclusion
criteria. A significant increase in the odds of suicide attempts
(odds ratio 2.28, 95% confidence 1.14 to 4.55, number needed
to treat to harm 684) was observed for patients receiving SSRIs
compared with placebo. An increase in the odds ratio of suicide
attempts was also observed in comparing SSRIs with
therapeutic interventions other than tricyclic antidepressants
(1.94, 1.06 to 357, 239). In the pooled analysis of SSRIs versus
tricyclic antidepressants, we did not detect a difference in the
odds ratio of suicide attempts (0.88, 0.54 to 1.42).

Discassion Qur systerpatic review, which induded a total of
87 650 patients, documented an association between suicide
attempts and the use of SSRIs. We also observed several major
methodological limitations in the published mials. A more
accurate estimation of risks of suicide could be gamered from
nvestigators fully disclosing all events.

Introduction

Worldwide, selective serotonin reuptake inhibitors (SSRis) are
prescribed for the treatment of depression and an expanding list
of additional conditions. SSRIs rank among the most commonly
prescribed medications in the world, in large part because they
have been marketed as safe and effective in treating common
conditions.™” Concerns related to safety were raised in the early
1990s, with reports describing a possible assodation with
suicidality*® However, inferences regarding the plausibility and
strength of the association between suicidality and the use of
SSRIs have been divergent.™ An carly meta-analysis showed that
$5RIs potentially decreased suicidal ideation as measured by a
single question on the Hamilton depression score.” A more recent
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review of data from 77 trials submitted to the US Food and Drug
Administration (FDA) found a non-significant increase in suicide
rates between patients allocated to 88RIs and those allocated to
placebo or other antidepressants® Because suicides and suidide
attemnpts are rare events, the inability to document an important
difference may be a function of the small number of patients in
single studies and meta-analyses published to date. Nevertheless,
the UK Comumittee on Safety of Medicines and the Food and Drug
Administration (FDA) have issued public health advisories
concerning the use of antidepressants and suicidality. ™

Given the controversy, we undertook a systematic review of
all published randomised controlled trials regardless of
treatment indication, to evalnate the assoctation between suicide
attempts and the use of SSRIs.

Methods

Literature search strategy

We conducted a systematic literature search to identify all
randomised controlled trials of SSRIs indexed on Medline
between 1967 and June 2008, The search strategy combined the
text terms “SSRI”, “serotonin uptake inhibitors”, “fluoxetine”,
“Prozac”, “sertraling”, “Zolofl”, “paroxetine”, “Paxil”, “Huvoxam-
ine”, “Luvox”, “Citalopram”, and “Celexa” with the Dickersin fil-
terfor randomised controlled (rials.® In addition, we searched
the Cochrane Collaborations register of controlled trials
(November 2004) for tials produced by the Cochrane
depression, anxiety, and neurosis group with the same strategy.
We also reviewed the bibliographies of three systematic
reviews™ " and identified trials to identify relevantreports. Three
authors (8D, BH, and DF) independently reviewed all citations
retrieved from the electronic search to identify potentially
relevant trials. Each citation was reviewed by at least two
individuals. When 2 unanimous decision could not be reached, a
third reviewer was consulted to resolve the difference.

Identification of articles and abstraction of data
To be eligible for inclusion, studies had to be randomised
controlled trials comparing an SSRI with cither placebo or an
active non-SSRI control. We included clinical trials that evaluated
S8RIs for any clinical condition. We excluded abstracts, crossover
trials, and all trials whose follow up was less than one week.
Crossover trials were excluded because of the difficulty in appro-
priately attributing an outcome to treatment and the poor
reporting of the relation between adverse events and treatment.
We developed a standardised data abstraction form that
included the condition treated, modes of treatment compared,
duration of treatiment, the number of patients randomly assigned
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to each treatment group, the number of patients reported to
have completed treatment, patients’ demographics, and funding
sources. Because our primary aim was to evaluate a rare, serious
event and not effectiveness of treatment, we did not quaniify the
quality of individual study reportis by using a formal quality scale.
We limited eligibility to trials that were truly randomised and
examined individual sources of clinical and methodological het-
erogeneity including clinical indication, trial duration, sex, age,
saxnple size, and dropouts.

Outcomes

The primary outcoms, suicide attempts, included both fatal and
non-fatal acts of suicide. We documented rates of fatal and non-
fatal suicide attempts separately. Fatal suicide attempts were self
inflicted acts resulting in death, as reported in the primary stud-
jes. We made conservative assumptions to deal with the
published reporting of non-fatal suicide attempts. The authors
had literally to use the term “suicide.” The one exception was the
use of the term “overdose.” If the authors explicitly reported that
there were no adverse or serious adverse events, we recorded that
there were no fatal or non-fatal suicide attempts. If no suicide
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attempis were mentioned but the authors accounted for all
adverse events and reasons for discontinuation, we recorded zero
suicide attempts, Subjects for which the authors did not indicate
a reason for withdrawal or discontinuation we did not count as
suicide attemnpts.

Methodological considerations

We documented how adverse events were reported, dropout
Tates, sample size, and the number of trials that did not report
adverse events. To deal with poor reporting of adverse events, we
included a “not reported” category. This category comprised tri-
als that did not mention adverse events or reasons for
discontinuation of therapy, provided an incomplete listing of all
adverse events, or did not explicitly state that no serious adverse
events had been observed. We also documented the proportion
of trials that chose to report adverse events beyond percentage
thresholds (for example, 5%) or occurring in more than a
defined number of patients. We deterrained the proportion of
studies with dropout rates exceeding 15% and 25% and reported
the size of rrials as the proportion of trials with a total number of
patients less than b0, between 50 and 100, and exceeding 100,
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Fig 2 Fatal and non-fatal suicide attempts In SSRI tials and placebo trials
Analysis Results

As an indtial description of the risk of suicide overall and in major
comparisons, we calculated the absolute risk per 1000 patients
treated by dividing the number of events (suicide attempts) by
individuals exposed to therapies and muitiplying by 1000. To
account for exposure time, we calculated the number of episodes
of suicide attemnpts per 1000 person years of exposure by assum-
ing a constant risk over the first year and using a weighted aver-
age of exposures.

To evalnate the association between suicide atternpts and the
use of SSRIs, we undertook three separate meta-analyses: SSR1s
compared with placebo, with tricyclic antidepressants, and with
other active forms of treatment excluding placebo and tricyclic
antidepressants. Within each comparison, we tested the associa-
tion between suicide attempts and the use of SSRIs by calculating
odds ratios using fixed effects models. We used Peto’s methods to
calculate odds ratios and 95% confidence intervals.'*™ An odds
ratio greater than 1 implies greater risk in the SSRI group, and
an odds ratio less than 1 implies greater visk in the non-SSRI
group. We conducted separate meta-analyses for the number of
fatal and non-fatal suicide attempts. We did notincorporate trials
categorised as “not reported” into the analyses.

A priori subgroups of mterest were based on age, the
duration of the study follow up, proportion of women, and
primary diagnosis of participants in the trials {major depression,
depression, and other conditions). We examined the reported
partial or total funding source (funded by, compared with not
fimded by, the pharmaceutical industry). We also conducted a

curnulative meta-analysis to evaluate the temporal sequence of

evidence of effect.
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The literature search identified a total of 3717 ditations. After ini-
tial review by at least two authors (SD, BH, DF), 999 trials were
deemed potentially cligible. Of these, we excluded 375 for the
following reasons: duplicate publication (n=125), not a
randomised controlled trial {n=118), SSRI control only (n=62),
no SSRI arm (n=13), subgroup analysis {n=20), foreign
language other than French or English (n=13), short trial dura-
tion (n=12), incomplete or inaccessible data (n=1¢), and popu-
lation of suicidal patients {(n=2). We identified an additional 78
trials meeting eligibility criteria by the electronic search of the
Cochrane Collaboration register of controlled trials (Cochrane
depression, anxiety, and neurosis group) and the manual review
of the bibliographies of three published systernatic reviews and
of all eligible trials (ig 1)."** The 702 trials comprised 411 com-
parisons between SSRIs and placebo, 220 comparisons between
SSRTs and tricyclic antidepressants, and 159 comparisons
between SSRIs and active therapies other than placebos or tricy-
clic antidepressants. As some trials had more than one compari-
son arm, the total number of comparisons exceeds the number
of published trials. Of the 159 comparisons, the most common
comparative treatments were moclobemide (21 tals), psycho-
therapy (20), maprotiline (18}, and mijanserin (16).

Four hundred and thirty seven trials (62.3%) randomised less
than 100 patients. Forty nine trials (7.0%) went on for longer
than six months. Of the 493 trials that reported dropout
information, 227 (46.0%) had a dropout rate of more than 25%.
One hundred and four trials (14.8%) reported adverse events
beyond thresholds of 3%, 5%, or 10% of enrolled patients or

page3 of 7



Downloaded from bmj.com on 19 February 2005

Primary care
. Tricyelic
S8RL antidepressant

Patient gronp Noo!f Heof MNoof Noof Oddsralie (35%C)

N patients aftempls patients attempls

Overall 6126 34 5401 35

Condition .

Major depression 3204 17 3067 15

DBepression 1935 15 1652 17 )

Other conditions 887 2 882 3 -

Trial duration

<B weeks 32w 14 791 13 ekl

7+ weeks 2935 20 2538 22 . . v o

Age group

<60 years old 5349 32 4701

>B0 years old 77 2 700

Sex

«25% female 64 1] 60

25-50% female 398 0 325

50-75% female 3596 23 2068

75-100% female 1011 1 993

Reported funding .

Funded by pharmaceutical industry 1579 9 1539 0 e

Not funded by pharmaceutical industry 4547 25 3862 25 ) v'—:r—- B
00109502 1 § 20 100
Tricychic S8RI
antidepressant hamful
harmfut

Fig 3 Fatal and non-fatal suicide attempts in SSRI Yrials and trials studying tricyclic antidepressants

occurring in more than a defined mumber of patients, without
any detail of adverse events related to suicidality.

OfF the 702 trials including 87 650 patients, 414 (59.0%) were
conducted in patients with a diagnosis other than major depres-
sive conditions. Sixty eight per cent of trials (n=475) included
more than 50% women, and 91% (n=638) of trals were
conducted in participants with an average age of less than 60
years.

A towal of 345 trials representing 36 445 patients reported
the number of suicide attempts (143 in total) and were included
in the analysis. Of the 345 trials reporting suicide attempts as
adverse events, 64 reported at least one suicide atterpt. In com-
paring trial characteristics between trials that reported suicide
attempts and those that did not, the only significant, difference
was that larger trials tended mnot fo report (f° test, df=2,
P==0.001). The overall rate of suicide attempts was 3.9 (95% con-
fidence interval 3.3 to 4.6) per 1600 patients treated in clinical
trials. When we used study duration as exposure time, we found

an incidence of 18.2 suicide attempts per 1000 patient years. For
the trials conducted in patients with depression, the overall rate
of suicide attempts was 4.9 (95% confidence interval 4.2 10 5.6
per 1000 patients). Table 1 provides the reported numbers of

_fatal and non-fatal snicide attempts.

We found a significant increase in the odds of suicide
attemnpts (odds ratio 2.28, 1.14 to 4.55, number needed to treat to
harm 684; P=0.02) for patients receiving SSRIs compared with
placebo fig 2). Given reduced sample sizes, our ability to detect
significant differences within subgroups was limited. However, all
odds ratios exceeded 1.0 except for trials whose participants had
a mean age of over 60 {fig 2). In comparing non-fatal suicide
attempts, a significant difference overall remained (2,70, 1.22 to
597; P==0.01). In comparing fatal suicide attempts, we did not
detect any differences between SSRIs and placebo (0.95, 0.24 to
3.78).

In the pooled analysis of SSRIs compared with tricyclic anti-
depressants, we did not detect differences in the odds of suicide

Fatal and non-fatal suicide attempts in the analysed trials

He of trials* No of patients No of suicide attempls
Al THals that All trials Trials that report fatal Hon-fatal Total
trials report $SRI Control SSR1 Contrn) SSRI Contro} SSRI Control SSRI Control
8SRI v placebo 411 189 28 803 21 767 10 557 7856 4 3 23 6 27 ]
S8RI v iricydlic 220 115 12 740 11608 6126 5401 5 4 28 31 34 35
antidepressanis

S8Rl yother 158 83 8856 9053 4130 4233 3 5 24 13 27 18
SSRi=selectiva serotoni take inhibi

*Represents the nurber of comparisens, as some tials bad mere than one comparison am.
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Fig 4 Fatat and non-fatal suicide atterspts in SSAI trials and trials studying other therapies

attempts (0.88, 0.54 to 1.42; fig 8). We found no dlinically or sta-
tistically important differences in any subgroup analyses. The
odds ratio of non-fatal suicide atternpts was 0.85 (0.51 to 1.43)
and the odds ratio of fatal suicide atterapts for SSRIs compared
with tricyclic antidepressants was 7.27 (1.26 to 42.08).

‘We found an increase in the odds of suicide attempts when
comparing SSRIs with therapeutic interventions other than
tricyclic antidepressants {(1.94, 1.06 to 3.57, number needed to
treat to harm 239; fig 4). Again with smaller sample sizes, we
found no subgroup specific differences that reached significance.
All odds ratios exceeded 1.0, except for trials in which the
proportion of women exceeded 75%. The odds ratio for fatal
suicide attempts was 0.59 (0.16 to 2.24) and that for non-fatal
suicide attempts 2.25 (1.16 to 4.33).

Discussion

‘We documented a more than twofold increase in the rate of sui-
cide attemnpts in patients receiving SSRIs compared with placebo
or therapeutic interventions other than tricyclic antidepressants.
"Although many trials have documented the benefits of SSRIs in
many forms of depression and other clinical indications, it has
been difficult to document the relatively rare but very serious risk
of suicide. We documented a difference in absohute risk of 5.6
suicide attempts per 1000 patient years of SSRI exposure
compared with placebo. Although small, the incremental risk
rernains a very important population health issue because of the
widespread use of SSRIs. In the United Kingdom, 1 million per-
son years of SSRI treatment are provided annually by general
practitioners.” For the United States, the number of visits by
patients for depression was 24.5 million in 2001, a 70% increase
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since 1887, In 2001, 69% of patient visits for depression resulted
in prescriptions for SSRIs. Thus, a large number of patients were
at risk for treatment mduced suicidality Cumulative meta-
analysis reinforces concern with the potential trend towards
harm over the past several years (fig 5). It is unclear whether
regulatory authorities were aware of this or not.

Possible explanations for our findings

In this meta-analysis, the increase in the number of suicide
atternpts was not associated with a comparable increase in the
risks of fatal suicide attempts. Several explanations are plausible.
‘We observed non-significant divergent risks of suicide among
different clinical conditions. Estimates for patients with major
depression favoured a decrease in suicides with SSRIs, whereas
patients with depression and other dlinical indications may have
as much as an eightfold increase in the rates of suicide, thus
resulting in an overall null effect. In all instances, the number of
events was too small to generate suffidently narrow confidence
intervals. If the mechanism of action thought responsible for
inducing suicidality is true, the agitation and akathasia known to
occur with this class of agents may have affected non-depressed
and depressed patients differently, mducing more distress in
patients with less severe clinical conditions than in those with
severe depression. This may account for the greater number of
suicide attempts in patients without severe depression. Another
explanation could be that these trials do not reflect true practice
and that treating more severely depressed patients with a higher
inherent risk of suicide 1 a controlled environment may
produce a more favourable ratio of risks to benefits. These expla-
nations would reconcile the observed benefits attributed to
SSRIs with the proposed risks assodiated with the induced agita-
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Fig 5 Cumulative meta-analysis of fatal and non-fatal suicide attempts in placebo
confrolied trials

fion that accompanies initiation of treatment, missed doses,
decreases of dosage, or discontinuation of treatment. One impli-
cation from our findings is that padents with mild illness who are
being treated without supervision in the community may require
doser monitoring by general practitioners, family, friends, or
work colleagues.

A review of published and unpublished sources documented
increased rates of suicdide in patients with depression when
records from the FDA were considered.” Our review noted sui-
cide attempts at a rate of 3.9 episodes per 1000 patients, whereas
suicide atternpts documented by Healey approximated 15.3 epi-
sodes per 1000 patients treated with SSR1s, a 3.9-fold difference
in rates. The difference in rates implies that a substantial propor-
tion of suicide attempts have gone unreported?

Limitations
As additional evidence of difficulties in reporting, we were
unzble to find documentation confirming or refuting suicide
attempts in 51 205 of the 87 650 patients. We conducted a survey
of a random sample of 35 (10%) trials that did not report suicide
attemnpts. Of the 17 responders, two reported suicide atternpts,
seven reported no suicide attempts, and eight confirmed that
these data were not collected. Of the two responses that reported
suicide attempts, one reported a non-fatal suicide atterpt in the
SSRI group and none in the placebo group, and the other
reported a non-fatal suicide attempt in the SSRI group and two
non-fatal attempts iu the group taking tricydlic antidepressants.
In our random sample of non-responders, 22.2% of trials {(n=2)
therefore reported a suicide attempt compared with 18.6% of
trials {n==64} in our entire sample. :
Only one trial (0.14%) mentioned a potential association
between suicidality or any aspect of self inflicted injuries and
SSRIs in their background or discussion sections,” despite
repeated concerns about this adverse effect expressed in
scientific discourse.™® One hundred and four of the 702 trials
reported adverse events that occurred in excess of a prespecified
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threshold of either 3%, 5%, or 10% of patients or above a certain
namber of patients (for example, three patients). As a
consequence, rare but lethal complications may have gone unre-
ported or under-reported.

In addition to under-reporting, we documented other
important lirnitations. Of 493 trials that reported dropout rates,
28.7% (n=18 217) of the 63 478 patients dropped out. In most
study areas, patients who are lost to follow up tend to be less
compliant with treatment, do not derive comparable benefits,
and have a greater frequency of adverse outcomes compared
with other patients in trials.™ High rates of losses to follow up
may therefore have hindered the ability to detect risks of suicide.

“Trial size and duration of follow up are obstacles to detecting
associations between SSRIs and rare adverse events, Clinical tri-
als have focused largely on symptoms rather than long term out-
comes, such as resolution of depression, prevention of relapse,
and long term quality of life. As a consequence, 62.3% of uials
(n=437) envolled fewer than 100 patents, which made rare
events difficult to document in individual trials. In a cornparable
marnner, the mean duration of treatment and follow up in
published trials was 10.8 weeks with fewer than 6300 (7.0%)
patients in 49 (6.6%) trials followed for more than six months. It
is therefore impossible to infer rates of long term risks and ben-
efits of treatment, especially in relation to other therapies. At
best, we can make assumptions Only on the basis of rates of
events from short periods of follow up documented in systematic
Teviews.

Several study manceuyres were introduced into clinical trils
that may alter response to treatment and rates of suicide and sui-
cide attempts. In 29 aials representing 4243 patients,
investigators limited trial entry to those patients who were
known to respond to and tolerate SSRIs. Restricting eligibility in
this manmer would effectively dirninish adverse events during the
conduct of the trial. In addition, some trials enrolled patients
receiving SSRIs into a placebo arm without an adequate washout
period, thereby potentially attributing adverse events assodated
with the discontinuation of treatment to the placebo or atiribut-
ing adverse events to placebo in patients who were successfully
treated by SSRIs.

Conclusions

Despite the limitations of the 702 primary reports we
synthesised information by using conservative outcome defini-
tions and documented an association between suicide attempts
and the use of 8SRIs, A more accurate estimation of the risks of
suicide would be garnered from investigators fully and accurately
disclosing all events. Our review also showed major limitadons in
the published medical literature. Doctors rely on published
reports for their treatment decisions, making open and complete
reporting scientifically and ethically essential.
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Selective serotonin reuptake inhibitors (SSRIs) are a widely
prescribed medication

SSRIs are used to treat an expanding list of indications

Divergent studies exist on whether SSRIs are associated
thh an increase in suicidal events

Evidence from this study supports the association between
the use of SSRIs and increased risk of fatal and non-fatal
suicide atternpts

‘While the incremental risk is low, the widespread use of

$SRIs makes this a population health concern

A number of major methodological limitations of the
published trials may have led to an underestimate of the
risk of suicide attempts

actions involving SSRIs and has been consulted on several cases of
attempted suicide, suicide, and suicide-homicide after antidepressant medi-
cation, in most of which he has offered the view that the reatment was not
involved. He has also been an expert witness for the defendanis (the British
NHS) in a large series of lysergic acid diethylamide (LSD) and electrocon-
vulsive therapy (ECT) cases.
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