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Abstract
Background: There has been a long-standing controver
sy about the possibility that selective serotonin reuptake
inhibitor (SSRI) antidepressants might induce suicidality
in some patients. Methods: Starting from the clinical
studies that gave rise to this issue, this paper reviews an
unselected cohort of randomized clinical trials (ACTs), a
series of meta-analyses undertaken to investigate as
pects of the problem, studies in recurrent brief depres
sive disorders, epidemiological studies and healthy vol
unteer studies using SSAls to shed light on this issue.
Results: The original clinical studies produced evidence
of a dose-dependent link, present on a challenge, dechal
lenge and rechallenge basis, between SSRls and both
agitation and suicidality. Meta-analyses of ACTs con
ducted around this time indicate thet SSRls may reduce
suicidal ideation in some patients. These same RCTs,
however, yield an excess of suicides and suicide at
tempts on active treatments compared with placebos.
This excess also appears in the best-controlled epidemi-

ological studies. Finally, healthy volunteer studies give
indications that SSRls may induce agitation and suicidal
ity in some individuals. Conclusions: The data reviewed
here, which indicate a possible doubling of the relative
risk of both suicides and suicide attempts on SSAls com
pared with older antidepressants or non-treatment,
make it difficult to sustain a null hypothesis, i.e. that
SSRls do not cause problems in some individuals to
whom they are given. Further studies or further access to
data are indicated to establish the magnitude of any risk
and the characteristics of patients who may be most at
risk.

Copyrighltl2003 S. Karger AG. B•••l

Introduction

There has been a controversy for a decade as to wheth
er selective serotonin reuptake inhibitor (SSRI) antide
pressants can trigger suicidality in vulnerable individuals.
No studies designed to investigate these issues have bcen
undertaken. This review, therefore, will cover the evi
dence for frequency of suicides and suicide attempts from
randomized clinical trials (RCTs) of recently released
antidepressants, the controlled case studies that gave rise
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to initial concerns about SSRls. meta-analyses of efficacy
studies in depression that have included data on the fre
quency of suicidal acts, a set of RCTs in recurrent brief
depression, epidemiological studies. and a set of SSRI
healthy volunteer studies. This review is focused exclu
sively on the data from the studies listed abovc and does
not attempt to encompass any other reviews on this issue
or neurobiological studies on possible relationships be
tween the serotonin system and suicidality.

Controlled Case Studies

The debate regarding SSRls and suicide started in
1990, when Teicher et al. [I] described 6 cases in which
intense suicidal preoccupation emerged during fluoxetine
treatment. In subsequent contributions, these authors re
lated this problem to the generation of akathisia. They
described a dose-response relationship to a problem that
cleared up once nuoxetinc was discontinued, and reap
peared on re-exposure to Iluoxetine. They also noted that
a number of patients had a subsequent or prior response
to monoamine oxidase inhibitors (MAOls).

Criticisms of these cases referred to the complicated
clinical profile of these tertiary referral centre patients,
and to the usc of fluoxetine in higher than normal clinical
doses, as well as the role of concomitant medication. The
possibility that concomitant sedative medication might
have minimized the problem was not noted.

Other studies followed from authors noted for their
expertise on akathisia [2-6]. These studies provided fur
ther evidence of dose-response, as well as challenge,
dechallenge and rechallenge (CDR) relationships, the
emergence of an agreed mechanism by which the effects
were mediated and demonstrations that interventions
could ameliorate the problems. A subsequent series of
reports of suieidality and akathisia on sertraline and
paroxetine pointed to the possibility of an SSRI-induced
suicidality being a class effect [71. Studies linking hospital
admission Lo SSRI-linked manic or psychotic reactions
indicate that akathisia (agitation) may not be the only
mechanism whereby these drugs could produce a problem
l8}.

CDR and dose-response relationships have been the
conventional means for establishing cause and effect rela
tionships between drugs and adverse events as laid out by
clinical trial methodologists [9-11], company investiga
tors [12-14], medico-legal authorities [15] and the Courts
(16]. Far less consistent evidence led British regulators to
state unambiguously that benzodiazepincs can trigger sui-

cide [17]. Skeptics, however, have argued for additional
ReT and epidemiological data.

Whether RCTs are needed to establish causality in this
domain is an issue dealt with elsewhere [18], but specifi·
cally designed RCTs would have at least established the
rates at which this seemingly new phenomenon might be
happening, against the background of depression-related
suicidality. Such studies would have provided a basis for
estimating the public health impact of warnings or treat
ment monitoring.

Efficacy Studies

In lieu of specifically designed RCTs, therefore. the
only available RCTs are those which formed the basis for
the license application for recent antidepressants. An
analysis was undertaken on this data by Khan et al. [19] to
answer the question of whether it was ethical to continue
using placebos in antidepressant trials; however, th is anal
ysis was not designed to determine whether SSRls could
trigger suicidality. While the FDA in general recommend
that data from clinical trials be analysed both in terms of
absolute numbers and patient exposure years (PEY), giv
en that the object of this study was the hazard posed by
placebo, the investigators appropriately analysed the fig
ures in terms of PEY on Iy. Khan et al. [19] found an
excess ofsuicides and suicide attempts on antidepressants
compared with placebo, which has been replicated in two
other analyses of overlapping data sets [20, 21].

While an analysis in terms of exposure may be appro
priate for an assessment of the risk posed by placebo. it is
less inappropriate for a problem that clinical studies had
linked to the first weeks of therapy. An analysis of suicidal
acts on the basis of exposure will systematically select
patients who do not have the problem under investiga
tion, as those with the problem drop out of the trial, while
others are kept on treatment for months on compassion
ate use grounds. Furthermore, an analysis in terms of
exposure cannot readily deal with patients who are trans
ferred from placebo to active drug or who are in dose
escalation protocols.

The data presented by Khan et al. [19] have according
ly been modified here in four respects. First, suicides and
suicide attempts are presented in terms of the absolute
numbers of patients. Second, based on an FDA paroxe
tine safety review [22) and FDA statistical reviews on ser
traline [23], it is clear that some of the suicides and suicide
attempts categorized in Khan et al. [19] as occurring on
placebo actually occurred during a placebo wash-out peri-
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Table 1. Incidence llf suicj(ks and suicide
allcmpts in worldwide pha~c 1-3
antidepressant eli nic:al trials from
references 19.24 and 25
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1.22
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0.48
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ad. Placebo and wash-out suicides are distinguished here.
Third, based on a further article by Khan et al. [24], data
for citalopram are included (although no details about the
validity of assignments to placebo are available). Fourth,
based on public domain documents, data for fluoxetine
are presented, again breaking the fIgures into placebo and
wash-out suicidal acts [25] (table I).

When the figures for wash-out and placebo are sepa
rated and the data are analysed in terms of suicidal acts
(both suicides and suicide attempts) per patient, (exclud
ing the figures for buproprion on the basis of missing
data), using a Mantel-Haenszel common odds ratio (OR)
estimate. the OR ofa suicidal act on these new antidepres
sants as a group compared with placebo is 2.2 [95% confi
dence interval (CI) 1.4-3.5]. The OR for completed sui
cides on these antidepressants compared with placebo is

Lines ofEvidence on the Risks of Suicide
with SSRls

6.8 (95% Cl 0.96-48.5). The OR for a suicidal act un the
SSRI group of antidepressants compared with placebo is
2.0 (95% CI 1.2-3.3). The OR for completed suicides on
SSRls compared with placebo is 3.1 (95% Cl 0.4-23.1). X2

testing of paroxetine compared with placebo yields a sig
nificant increase in suicidal acts compared with placebo
(p =0,044).

Other data sets provide similar findings. For instance.
in Pierre Fabre's clinical trial database of approximately
8,000 patients, the rate for suicide attempts on SSRIs
appears to be 3 times the rate for other antidepressanls
[26]. However, thcse other sources have a mixture of
trials. The current analysis limits the number of studies
but ensures that they should bc roughly comparable and
the selection of studies is based on regulatory require
ments rather than individual bias,

Psychother Psychosom 2003:72:71-7'1
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The original clinical studies had suggested that there
might be a very small vulnerable subpopulation of pa
tients at risk from SSRls, against a background ofa much
larger number of patients helped by the drugs. The origi
nal studies also focused on drug-induced suicidal ideation
rather than actual suicides or suicide attempts. Focusing
on suicidal acts gives a much less ambiguous outcome.
Assuming a larger number of those exposed become suici
dal rather than actually engage in a suicidal act, these
RCT findings suggest that the at-risk group may in fact be
larger than was initially thought.

Meta-Analyses of Suicidality on SSRls

In addition to the data indicating an excess of suicidal
acts on SSRIs in these RCTs, the clinical trials on zimeli
dine, the first SSRI, suggested there was a greater number
of suicide attempts on it than on comparators. Montgom
ery et al. [27], however, demonstrated that while this
might be the case, zimclidine appeared to do better than
comparators in reducing already existing suicidal
thoughts. A similar analysis demonstrated benefits for flu
voxamine against a backdrop of a suicide attempt rate
that was higher than the comparator rate in clinical trials
[28]. The problems with paroxetine noted above have led
to similar analyses [29, 30].

The best-known analysis of this type was published by
Lilly and indicated that 'data from these trials do not
show that fluoxetine is associated with an increased risk of
suicidal acts or emergence of substantial suicidal thoughts
among depressed patients' [31]. Lilly's analysis has a
number of methodological problems, however, which ap
ply to a greater or lesser extent to all other such exercises.
First, none of the studies included in the analysis were
designed to test whether fluoxetine could be associated
with the emergence of suicidality. Second, some of the
fluoxetine studies used in this analysis had in fact been
rejected by the FDA. Third, only 3,067 patients of the
approximately 26,000 patients entered into clinical trials
of fluoxetine were included in this meta-analysis. Fourth,
no mention was made that benzodiazepines had been co
prescribed in the clinical trial program in order to mini
mize the agitation that Lilly had recognized fluoxetine
could cause [32]. Fifth, no reference was made to the 5%
of patients who dropped out for anxiety and agitation.
This drop-out rate, which is statistically significantly
greater than for placebo, holds true for other SSRIs as
well. Omitting these patients is surprising given that this
was arguably the very problem that was at the heart of the

issue, and DSM-IV-TR has since connected akathisia
with suicide risk [33].

Sixth, this and other analyses depend critically on
item-3 of the Hamilton Rating Scale for depression; this
approach to the problem is methodologically unsatisfacto
ry. The argument in these meta-analyses has broadly
speaking been that in these randomized trials, the SSRI
has reduced suicidality on item-3 of the Hamilton Rating
Scale for depression and that there has not been an emer
gence of suicidality as measured by this item. To claim
that the prevention of or reduction of suicidality in some
patients in some way means that treatment cannot pro
duce suicidality in others is a logical non sequitur. To
argue that item-3 would pick up emergent suicidality in
studies run by clinicians not aware of a possible adverse
effect in this domain is a claim that has no evidence to
support it. At the very least, item-3 would be much less
sensitive than a specifically designed emergence of suici
dality scale.

Despite these analytic quirks, the claim that SSRIs
reduce suicidality in some patients appears strong. How
ever, in so far as SSRIs reduce suicidality, and presum
ably suicidal acts in some, ifthere is a net increase in suici
dal acts on SSRIs from these same trials. the extent to
which SSRls cause problems for some patients must be
greater than is apparent from the RCT data outlined
above.

Studies in Recurrent Brief Depression

There have been 3 studies in patients with recurrent
brief depression, a patient group with high rates of suicide
attempts, where suicide provocation would be difficult to
demonstrate. In 1994, Montgomery et al. [34] reported
that a study of fluoxetine carried out in recurrent brief
depression indicated a lack of association between fluoxe
tine and suicide provocation. But the published paper
contains figures on 107 of a target population of 150
patients, and of the 107, half dropped out, making it
impossible, in the absence of convincing data on reasons
for drop-out, to say that fluoxetine had no effect on the
emergence of suicidal ideation. Claims that there is no
linkage are hard to sustain against a background of an
unpublished analysis of the results from the study which
shows that placebo was significantly superior to fluoxetine
(p =0.00 I) [35].

These findings for fluoxetine are more consistent with
data for suicide attempts on paroxetine in a trial for recur
rent brief depression, in a study which had a projected
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Table 2. Drug safCly rcsean:h unil sludi,', pj'SSRls and mirtazapinc
in primary care in lhc V K
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cide; this study demonstrated a statistically significant
doubling ofthe relative risk of suicide on SSRIs compared
with tricyclic antidepressants.

In a further epidemiological study of 2,776 acts of
deliberate sclf-harm. Donovan et aL [47] demonstrated a
doubling of the risk for deliberate self-harm on SSRIs
compared with other anlidcpressants, which was statisti
cally significant for fluoxetine compared with commonly
prescribed tricyclic antideprcssants. The incidence of
both suicides and suicidc attempts in RCTs outlincd
above make it clear that this result is unlikely to stem sole
ly from preferential prescribing to patients more at risk of
suicidal acts.

A further set of post-marketing surveillance studies
were carried out in primary care by the British Drug Safe
ty Research Unit (DSRU) [48). These studies recorded
110 suicides in over 50,000 patients being treated in pri
mary care in Britain. The DSRU mcthodology has since
been applied to mirtazapine. where there have been 13
suicides reported from a population of 13,554 paticnts
[49], permitting the comparisons outlined in table 2.

A further study from British primary care was under
taken by Jick et aI. [50], which investigated the link
between anlideprcssant prescriptions in 143 suicides
from over 200,000 patient exposurcs. It produced a statis
tically significant doubling of the relative risk of suicidc
on tluoxetine compared with the reference antidepres
sant, dothiepin, when calculated in tcrms of PEY. Con
trolling for confounding factors such as age, sex and pre
vious suicide attempts left the relative risk at 2.1 times
greater for fluoxetine compared with dothiepin and great
er than for any other antidepressant studied, although sta
tistical significance was lost in the proccss. To provide
comparability with other ligures, I have recalculated this
data in terms of absolute numbers (table 3).

Epidemiology traditionally involves the study of repre
sentative samples of the population and requires a specifi
cation of the methods used to make the sample represen·
tative. A scries of what have been tcrmed epidcmiological
studies has been held to exonerate SSRls. The first is a
one-column letter involving no suicides [38]. The second
is a retrospective chart review [39), involving no suicides,
which, analysed by others, shows a 3·fold increased rela
tive risk of emergent suicidality for tluoxetine versus oth
er antidepressants [40, 41).

A third was conducted on 654 anxious patients [42), of
whom only 192 got fluoxetine and in which the only sui
cide occurred in a patient taking fluoxetine. A fourth
study on 632 patients, instituted 10 years before fluoxe
tine had been launched, included only 182 patients who
had got fluoxetine at any point [43). None of these studies
were clearly designed to establish whether fluoxetine
might induce suicidality, and they lack a number of the
methodological features standard for epidemiological
studies.

Other studies have not exonerated SSRls. Two of
these. better described as post-marketing surveillance
than epidemiological studies, comparing SSRI with non
SSRI antidepressants, found an increased rate of induc
tion of suicidal ideation, although not suicide attempts or
suicides, with SSRls [44,45].

In a population-based epidemiological study of 222
suicides, Donovan et al. [46) reported on 41 suicides who
had had an antidepressant in the month beforc their sui-

Epidemiological Studies

annual rate of suicide attempts in its paroxetine arm of 45
compared with 12 in the placebo arm, when it was tcrmi
nated early [36].

A final sludy in this patient group also compared
paroxetinc and placebo [37]. This study reported that
paroxetine reduced suicidal ideation and acts in some
patients. Howevcr, 75% of both the paroxetine and place
bo groups had dropped out by the end of the study, leav
ing only 19 out of a projected 100 patients for analysis. In
the absence of details on drop-outs, it is impossible to
decide whcther paroxetine had precipitated suicidal idea
tion or attempts in some.

The randomization component of these studies along
with that in the efficacy studies above controls for any
suggestion that the results from the epidemiological stud
ies outlined below stem from a prefcrential prescribing of
SSRls to suicidal patients.

Lines of Evidence on the Risks or Suicide
with SSRls
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Table 3. Suicides on anriJepr\?>sallh in primary care in lhe United
Kingdom [50]

The figures from the studies by Jick ct al. [50] and
DSRU allow comparisons between antidepressants, but
shed no light on the comparison between treatment with
antidepressants and non-treatment or on the efficacy of
antidepressants in reducing suicide risk in primary care,
The traditional figures with which the DSRlJ studies and
the study by Jick et al. [50] might be compared are a 15%
lifetime risk for suicide for affective disorders, a figure of
15,000/100,000 patients or approximately 300/100,000
patient-years. Against this, the Jick figure of 189/100,000
patient-years for fluoxetine does not seem excessive.

A 15% figure, however, was derived from hospitalized
samples of melancholic depressives in the pre-antidepres
sant era. There are very few empirical figures available for
suicide rates in primary care depression, the sample from
which the Jick and DSRU figures come. One set of figures
stems from Sweden [51], which gives a figure of 0 per
100,000 patients, for the suicide rate in non-hospitalized
depression. Another primary care figure from Holland
gives a suicide rate of 33 per 100,000 patient-years [52].
Finally, Simon and VonKorff [53] from Puget Sound,
based on a study of 65,000 patient-years and 36 suicides,
give figures for patients with any secondary mental health
service contact as 64/ I00.000 patient-years. Primary care
depression treated with antidepressants had a suicide rate
of 43/100,000 patient-years, while primary care depres
sions not treated with antidepressants had a suicide rate
of0/ I00,000 patients, although the possibility that antide-

Total cxduding nuoxctinc

pIs. =Patiellts.

National Suicide Rates

There is a further broadly epidemiological argument
put forward by Isacsson [55]. It argues that there is evi
dence that increased use of antidepressants, primarily
SSRIs, has been associated with a lowering of nat ional sui
cide rates. There is some evidence for this from Sweden
but contrary evidence from Italy [56J and from Ireland,
where rising national suicide rates have been positively
linked by epidemiology to SSRI use [57]. Despite a certain
implausibility to the idea that antidepressant treatment
could lower national suicide rates [58], the argument by
Jsacsson [55] has been extrapolated to US figures based on
figures for overall suicide rates in recent years. US suicide
rates, however, can support almost any argument. Show
ing figures from the overall age-adjusted rate from 1979 to
1997 indicates a drop from I 1.6 to 10.6 per 100,000 peo
ple. Seventy-five percent of Americans committing sui
cide. however, are white males. Looking at these figures
through the entire time period for which age-adjusted

pressanl prescribing may have been associated with great
er severity must not be discounted.

Utilizing a database of 2.5 million person-years and
2 I2 suicides from North Staffordshire, Boardman and
Healy [54] have modelled the rate for suicide in treated or
untreated UK depressives and found it to be of the order
of68/l00,000 patients for all affective disorders. The fig
ure of 681100,000 gives an upper limit on the figure of
suicides in mood disorders compatible with observed
national suicide rates in the United Kingdom. The study
by Boardman and Healy [54] gives a figure of 2711 00,000
patients per annum for primary care primary affective
disorders. It is not possible to compare these figures with
those derived from the DSRU study or the study by Jick
et al. [50] with confidence, but a rough calculation sug
gests a relative risk of suicide of 3.0 or greater lor treat
ment with SSRI antidepressants in this population versus
treatment with non-SSRI antidepressants or non-treat
ment.

There are two additional points of note. First. the low
rates of suicides in untreated primary care mood disorder
populations stemming from these epidemiological figures
are consistent with the low rate of suicides on placebo in
the antidepressant RCTs outlined above. Second, correct
ing the DSRU figures for exposure lengths gives figures
for suicides on sertraline and paroxetine compatible with
those reported from RCTs calculated in tenns ofexposure
lengths by Khan et at. [19],

Absolul.e suicide
numbers

52174,340 pts.
4/15,177 pIS.

29/48,580 piS.
9111.239 pts.
7115.009 pIs.
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rates are available shows figures of 18.5 in 1979 versus
18.4 in 1997, suggesting that any change in the overall rate
might be as likely to stcm from changes in the ethnic mix
of the population rather than for any other reason.

Healthy Volunteer Studies

The debate on SSRIs and suicidality has centred on the
rclative contributions stemming from the disease. depres
sion. and from the treatment. Healthy volunteer studies
have the power to contribute to this issue by removing
depression from the equation. In a recent study, giving
4-8 mg of reboxetine or a dose of 50-1 00 mg of sertraline,
in a double-blind randomized crossover design to 20 med
ical, nursing and administrative colleagues, Tranter et al.
[59] found that two volunteers became intensely suicidal
[60]. Attempting to put ORs or to otherwise handle such
data is difficult, but one estimate of the chances of two
perfectly normal people becoming actively suicidal in the
course of any 2-week period during the ycar has been put
at approximately \ in 2,000 [6\]. The figurc of 2 in 20
being suicidal is consistent with a patient drop-out rate of
1 in 20 for agitation in SSRI clinical trials.

Few of the healthy volunteer studies done by SSRI
companies as part of their development work have been
published. In the case of fluoxetine, 12 out of 53 healthy
volunteer studies have been reported. From 35 healthy
volunteer pre-launch paroxetine studies approximately 14
have appeared. As few as 7 of approximately 35 pre
launch sertraline studies have been published, with un
published studies including I in which all volunteers
dropped out apparently for agitation. In the case of pub
lished work, the data reported commonly exelude materi
al concerning behavioural toxicity, including the suicide
of at least 1 volunteer.

Among the published studies with sertraline, I demon
strates a clear dose-dependent induction of agitation with
sertraline [62]. Warrington et al. [63] in a study of paroxe
tine reporting a 15% drop-out rate on paroxetine among
healthy volunteers, with none on amitriptyline, concluded
that 'antidepressants are poorly tolerated in healthy vol
unteers'.

These healthy volunteer studies have a further signifi
cance for risk-benefit assessments. The possibility that
antidepressants might induce suicidality was rccognized
in the first trial of imipramine [64]. This hazard was once
rationalized by an acceptance that antidepressants were
being given to individuals who were at risk and that any
hazard the drugs posed would be offset by the reduction in

overall hazard. In the course of the 1990s, however, as we
have detected cases of depression in primary care settings,
these findings from healthy volunteer studies, as well as
those from the recent RCTs outlined above, which have
largely been conducted in primary care settings. indicate
that traditional risk-benefit assessments may need to be
rethought.

Paradoxically, healthy volunteer studies may offer a
way forward. In addition to finding an unexpected induc
tion of suicidality on sertralinc, studies of healthy volun
teers have found an interaction between personality type
and response to antidepressants differentially selective to
brain monoamine systems [59]. There may be patients
suited to selective agents, in whom indicators of efficacy
are likely to be much greater than are found in an unse
lected sample of patients and for whom the risk benefit
ratio as regards suicidality is likely to he more favourable.
Other patients may be correspondingly less suited to a
particular selective agent. Healthy volunteer studies have
the potential to help determine what constitutional or oth
er pharmacogenetic factors may be involved here.

Future Directions

Where early clinical studies had pointed to SSRI
induced suicidality using conventional cause and effect
criteria, subsequent randomized trials appear to confirm
the existence of a risk. The magnitude of this risk is diffi
cult to determine given that antidepressants may both
increase that risk for some and minimize it for others, but
RCTs reviewed here point to at least a doubling of relative
risk. Epidemiological and healthy volunteer studies ap
pear to confirm this risk.

However, the RCTs reported here were undertaken
before antidepressant-induced suicidality had become an
issue. The studies in the public domain give indications of
the population size that might be appropriate to shed fur
ther light on some of the issues, utilizing already existing
databases. Each of the main SSRI companies now has
studies, which contain tens of thousands of patients with
hundreds of suicides and suicide attempts per drug. Mak
ing a full set of studies for both depression and non
depression indications available would move the debate
on.

While a fuller set of data from already completed stud
ies would move the issues forward. assessments of the
magnitude of any risk that treatments pose and the char
acteristics of any patients who may be at risk should ideal
ly be based on studies specifically designed to shed light
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on these issues. Thc simple addition ofa rating scale sensi
tive to the emergence of suicidal ideation to current ReT
protocols would yield significant information without
raising ethical concerns.

Hitherto, there has been a legitimate public health
argument for wondering whether raising concerns about
hazards might deter people at risk for suicide from seek
ing treatment. possibly leading thereby to an increased
population risk of suicide. The data reviewed here suggest
that warnings and monitoring are more likely to reduce
overall risks or that at least we should adopt a position of
clinical equipoise on this issue and resolve it by means of
further data rather than on the basis of speculation.
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