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j Abstract The role of antidepressants in suicide
prevention is a major public health question given the
high prevalence of both depression and depression-
related suicidality. Therefore all available means
should be utilised to clarify the influence of antide-
pressants on suicidality, especially in view of the
ongoing intensive debate about possible suicidality-
inducing effects of antidepressants that may outweigh
their traditionally hypothesised beneficial effects. This
paper gives a systematic and comprehensive review of
the empirical data which might indicate that antide-
pressants have negative effects on suicidality. First,
principal methodological issues related to this re-
search question are discussed. Thereafter, the results
of controlled trials and epidemiological and cohort
studies are presented. Altogether, there seems to be
only a small amount of evidence from different re-
search approaches that antidepressants, not only
serotonin reuptake inhibitors (SSRIs), might induce,
aggravate or increase the risk of suicidal ideation and
suicide attempts. As to suicide, there are no hints in
this direction. TCAs have a higher risk of fatal out-
come in overdose compared to SSRIs, which, in case
of mono-intoxication, carry almost no risk of lethal
consequences. The ongoing discussion about suici-
dality-inducing effects should not prevent physicians
from prescribing SSRIs and other antidepressants to
their patients if they are clinically indicated. However,
they should take into account potential risks and
manage them by good clinical practice.

j Key words antidepressants Æ TCAs Æ SSRIs Æ su-
icidality

Introduction

On the basis of clinical experience psychiatrists tend
to have the view that antidepressants not only alle-
viate depressive symptoms but also reduce suicidality
[1]. This clinical view is supported by data from
controlled clinical studies, which show that suicidal
thoughts generally subside during treatment over the
same space of time as depressive symptoms. However,
only a limited number of controlled studies have
investigated this question [2]. In addition, data from
epidemiological studies also provide some evidence
for a suicide-preventive action of antidepressants. Just
recently an epidemiological study came to the con-
clusion that the introduction of the selective serotonin
reuptake inhibitors (SSRIs) in 1988 was temporally
associated with a substantial reduction in the number
of suicides in the USA [3]. Under certain conditions,
antidepressants can possibly also induce or increase
suicidal thoughts or behaviour. The respective data
stem primarily from case reports. Recently, these case
reports were backed up by the results of one meta-
analysis on the available controlled studies, while
others gave no indication in this direction.

In view of the fact that an intensive discussion is
currently ongoing in paediatric psychiatry about the
possibility that SSRIs might increase suicidal behav-
iour [4]—similar to the debate in adult psychiatry
about 10 years ago [5]—it seems relevant to re-assess
the data concerning a possible suicide-inducing effect
of antidepressants. It is thereby important to strive for
a balanced view in which possible risks are weighed
against the therapeutic effects of antidepressants on
suicidality. In this context, methodological problemsE
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in the empirical analysis of effects of antidepressants
relevant for suicidality must be carefully considered
in order to avoid reaching false conclusions con-
cerning the risk/benefit ratio.

This paper gives a comprehensive overview of
possible negative effects of antidepressants on suici-
dality. The first section will examine principal meth-
odological issues related to investigating this issue in
general. Thereafter, the results of clinical trials and
epidemiological studies which test the hypothesis that
antidepressants induce/increase suicidality will be
presented and discussed. Based on this comprehen-
sive review the paper will attempt to answer the
question of the risk/benefit ratio.

The basis for this comprehensive review was an
intensive MEDLINE search for publications related to
the topics antidepressants, suicide, suicidality, sui-
cidal behaviour and aggression. Manual searches of
pertinent journal article references, and access of the
website of the Food and Drug Administration and the
European Medicines Agency, were also performed.

Methodological problems in analysing negative
effects of antidepressants on suicidality

Given the fact that antidepressants represent an
effective treatment for depressive patients, it was hy-
pothesised that this treatment is not only effective in
reducing depressive symptoms but also in reducing
suicidality associated with depression [6, 7]. Although
this view appears to be in accordance with general
clinical experience, the data do not appear to be so
robust from the perspective of evidence-based medi-
cine [2]. On the other hand, there are data which
suggest the opposite, i.e., that antidepressants have a
suicidality inducing/increasing effect in depression
and possibly also other conditions.

If one wants to investigate the question whether an
antidepressant generally has a special influence on the
risk of suicidal behaviour, one has to put the number
of events in relation to the number of cases treated
and to compare the resulting quotient with the risk
rates known from the literature. However, special
attention must be paid to the possibility of a selection
bias in the different samples. Case series or open
studies can therefore easily lead to misinterpretations
and are only of limited value. Randomised, control
group studies, especially when placebo controlled, are
the best basis for statements about the suicide risk of
certain antidepressants. But also the results of such
control group studies have to be viewed critically
under consideration of methodological pitfalls
inherent in the design of such trials. For example,
most of the respective control group studies on an-
tidepressants do not deal with samples enriched for
the symptom suicidality or a risk pattern related to
suicidality.

In consequence, data of the most relevant risk
groups cannot be recorded during randomised, con-
trolled drug trials. This also holds true for the fact that
special risk conditions such as comorbidity, including
comorbidity with accentuated personality traits, or
even personality disorders, are mostly exclusion cri-
teria in such trials, especially in phase 3 programmes.
These comorbidity conditions can increase the risk of
suicidality itself, either directly through increased
impulsivity or via paradoxical drug effects. Further-
more, during studies careful attention is paid to the
early recognition of suicidal crises, which are then
immediately compensated for by early intervention,
e.g., with additional medication or psychotherapeutic
approaches. The chance to prove a negative influence
on suicidal behaviour is thus significantly reduced. It
should be taken into especial consideration that any
negative effect on suicidal behaviour might be of such
a small size that it does not reach statistical signifi-
cance in a trial that was powered for the primary
efficacy criterion of an antidepressant trial, i.e.,
reduction of depressive symptoms.

Due to these limitations of controlled clinical stud-
ies, pooled analyses/meta-analyses were applied to
improve the chance of detecting a signal about possible
effects of antidepressants on suicidality. Othermethods
of obtaining evidence are required in addition in order
to obtain at least a complementary view, such as dif-
ferent kinds of epidemiological analyses, naturalistic
follow-up studies, evaluation of complex interventions
and also clinical experience with single cases.

Single case experiences are generally seen to be an
important possibility to detect suicidality-inducing
effects of antidepressants. However, it is important to
discuss critically the restricted impact of single case
results. For example, single case experiences can only
lead to the formulation of a hypothesis, but can never
be regarded as giving adequate proof for one. It can
only be assumed that there is a ‘real finding’ if such a
hypothesis is validated in a randomised, control-
group study or in other kinds of controlled approaches
such as quasi-experimental statistical analyses of huge
data sets (e.g., epidemiological case control studies).
Causal interpretation based on individual case
descriptions is extremely prone to false perceptions
and bias. Due to the limited amount of theoretical
knowledge, the clinician can basically only make vague
speculations, which at best can gain support from
features of the course of the disorder. The assumption
of a causal relationship is mostly based on a temporal
relationship between the administration of the anti-
depressant and the induction/increase of suicidality.
However, a series of limitations then have to be im-
posed in order to put the conclusions into perspective
and to avoid one-sided interpretation. The most
important points to be considered are listed below:

(a) Latency periods: These are important in the evalua-
tion of causal relationships since the conclusions
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differ depending upon the estimates of their length.
Clinicians are more likely to tend to see a relation-
ship after a relatively short latency period of 1–
2 weeks between the commencement of the medi-
cation and the occurrence of the event. However, the
validity of such a statement is in turn put into per-
spective, e.g., by the fact that dose increases may,
after a certain treatment period, again result in the
risk of inducing suicidality.

(b) Naturalistic course of the depressive episode: Wors-
ening of a depressive syndrome or suicidality in
temporal association with the administration of an
antidepressant does not mean that the antidepres-
sant can be accused of being the only cause. It has to
be clarified whether the depressive syndrome or
suicidality has increased as a part of the natural
course of depression. This is particularly relevant in
cases when the antidepressant treatment was com-
menced quite soon after the start of the depressive
episode.

(c) Non-response to antidepressants/chronicity: If the
depression has been present for a longer time these
factors can result in increased hopelessness and
subsequent suicidality.

(d) Setting factors: The organisational setting can also
increase depression and/or suicidality. For exam-
ple, if an inpatient is granted leave from hospital
too early on it may over-stress him and result in a
worsening of mood. Overburdening may also occur
if a patient is treated as an outpatient although
inpatient treatment would actually be required
due to the severity of his depression or for other
reasons.

(e) Psychosocial factors: The fact that situational stress
factors can intensify an existing depression corre-
sponds to general life experience. Contrary to
expectations, psychosocial treatment approaches
can worsen depression and cause suicidality [8], at
least temporarily, for example if during the therapy
topics are addressed that are particularly stressful
for the patients or if inexperienced therapists con-
duct a far-reaching psychotherapy.

(f) Failure to administer a sedating drug: The psycho-
pathological picture may change under treatment
with antidepressants, either independent of the
medication or not, for example in the sense of in-
creased psychomotor agitation and anxiety. In such
cases a sedating co-medication or administration of
a sedating antidepressant is required, as is the case
with primarily agitated, depressed patients with su-
icidality. A suicidal situation may arise if this rule is
not observed.

(g) Unwanted co-medication effects: Benzodiazepines,
for example, can induce or increase suicidality in
rare cases as part of a paradox reaction [5].

(h) Risk factors: Irrespective of the type of medication
used, certain patients have an increased risk of su-
icidality for reasons of their family or own medical
history, personality traits and comorbidity [9].

Some evidence for a relationship between antide-
pressant medication and the appearance or increase
of suicidality can be hypothetically derived from an
alteration of the clinical picture, for example unrest
and agitation, soon after administration of the med-
ication, which later results in suicidal thoughts or
acts. In contrast, it is also theoretically possible that
suicidality can be induced or increased without a
change in the psychopathological picture. However, it
is then much more difficult to gain at least some hints
about possible causal relationships in single case
studies. Furthermore, the latency periods to be con-
sidered are unclear.

A relatively clear relationship between suicidality
and medication can only be proven in single cases if
the suicidality subsides after the medication is dis-
continued, and especially if it increases again after re-
exposure. Re-exposure tests, which amount to single
case experiments, are not usually conducted for
medical/ethical reasons, especially not after such a
severe event as suicidality. Another point has to be
considered: such a single case experiment may indi-
cate a relevant risk of the antidepressant in a certain
person who may have certain predispositions, but
does not indicate a general risk.

In the face of all these problems clinical experience
from routine daily care, i.e., clinical single case
observations, is of limited relevance for the analysis of
the effects of antidepressants on suicidality in
depressive patients. Such uncontrolled experiences
are very error-prone and can therefore only be ac-
cepted to a very limited degree as a method of
obtaining proof. They should rather be seen as a
means of generating a hypothesis, which needs to be
confirmed in a type of study that is on a higher
methodological level.

Epidemiological studies that analyse the relation-
ship between changes in drug treatment of depression
and changes in suicide rates are important as a
complementary approach. However, such analyses
must take into account several confounding factors
that might influence the suicide rate, such as age
distribution, alcohol consumption, unemployment
rate, etc. Although there might be problems associ-
ated with a differentiated interpretation of the results
from epidemiological studies in this field, epidemio-
logical methodology has generally reached such an
excellent standard that complex statistical analyses
taking into account the most relevant confounding
factors can generate very reliable results.

However, the situation is quite complex from a
pharmacological perspective. For example, the suicide
rate has to be seen as a net effect of different phar-
macological factors and is not necessarily closely
associated with the rate of suicide attempts. If only
suicides by drug intoxication are counted, it may be
the case, for example, that a highly toxic antidepres-
sant A is characterised by the fact that a high pro-
portion of suicide attempts with this antidepressant
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have a fatal outcome. The number of suicides with
this drug would thus be highly correlated with the
number of times it was used for suicide attempts. The
opposite situation is found if an antidepressant B is
very safe in case of overdose: the number of suicide
attempts with this antidepressant B might not corre-
late at all with the number of suicides with this drug.

A further pharmacological scenario should be re-
flected on in this context. Antidepressant A does not
increase the rate of suicide attempts, but leads to a
fatal outcome (suicide) in case of attempted suicide.
Antidepressant B increases the risk of suicide at-
tempts and, although the intoxication with this drug
does not have a fatal outcome, it increases the rate of
suicide due to the fact that patients use other effective
methods to commit suicide. All these aspects have to
be taken into consideration. If only suicides with a
particular antidepressant are counted, the latter effect
of suicide by other means would not be detected.

The situation is obviously already very complex
when considering only these pharmacological factors,
but it would become even more complex if pharma-
cological effects not directly but indirectly related to
suicidal behaviour were included, for example via
effects on impulsivity or aggressiveness [10]. Again, it
has to be underlined that behind the net effect on the
suicide rate there is a complex system of different
pharmacological effects which in the end are related
primarily to the following: increase/decrease of sui-
cidal thoughts, increase/decrease of suicide attempts,
fatal/non-fatal outcome in case of attempted suicide.
This complicated pharmacological background has to
be carefully considered when interpreting changes in
suicide rate.

Pharmacoepidemiological studies do not connect
data on an individual but only on an aggregate level,
i.e., national suicide data are analysed in relationship
to national antidepressant prescription data, etc. Such
studies are also limited to the extent that they can
only analyse data on suicides but not on suicide at-
tempts. Clinical cohort studies try to overcome these
deficits by assessing the risk of suicidality/suicidal
behaviour in cross-sectional analyses of clinical
samples and calculating risk figures based on pre-
scription rates of individual antidepressants. Unfor-
tunately, the risk differences found in these studies
are often not statistically controlled for confounding
factors and can therefore generate misleading results.
One such confounding factor is selection bias in
prescribing attitudes e.g., in the sense that patients
judged as having a higher risk for suicidality are
prescribed SSRIs with their known lower fatal toxicity
profile. Also, age-related factors might play a role in
such a differential prescribing process, e.g., elderly
patients might be preferably prescribed SSRIs as they
have a better tolerability profile than TCAs. Further-
more, it is well known that elderly patients have a
higher risk for suicide. It is difficult to control for all
the possible confounding factors, especially if only

data from one naturalistic sample are available and if
the sample is not large enough to allow analysis of
different subgroups with sufficient power. If such
studies are not prospective, but retrospective, the ex
post nature of this approach—the analysis starts with
the critical event—might carry the risk of other bia-
ses. For example, it is not proven that really all
individuals with a critical event are captured from the
whole population of treated patients, or whether only
a certain (selected) proportion are detected post hoc,
while others did not show up in the database. Nev-
ertheless, case control studies represent a meaningful
approach, if the results are not over interpreted, and
are only used for pharmacovigilance purposes, for
example. Of especial interest are huge datasets on
individual patients that are available from different
routine care settings. The cohort of cases showing the
unwanted events under certain treatment conditions
is controlled in such a case-control study with a
random sample of control cases who match patients
with respect to psychosocial and other possibly rele-
vant variables, but who are treated differently. How-
ever, although the application of sophisticated
strategies to control for confounding factors reduces
the risk of reaching wrong conclusions, the possibility
of severe bias cannot be completely ruled out. For
example, in most of these studies differentiated
information on psychopathological items such as
standardised rating of depression symptoms are
lacking. The analysis is therefore mostly restricted to
easy-to-collect data like age, gender, etc., which might
not be the most relevant risk factors/predictors for the
outcome under investigation.

General risk factors [11–14], as well as diagnosis
and comorbidity aspects [15–19], should be taken
much more into account in studies investigating the
risk of increased suicidality under treatment with
antidepressants. Consideration of such confounding
factors in the calculation can change the risk analysis
results significantly, as was shown in several cohort
studies [20]. Unfortunately, mostly easily accessible
risk factors are considered, while others which require
a more sophisticated clinical approach are often ne-
glected. Principally, the aim of these investigations
should go beyond the question whether there is a
slightly increased risk of suicidality in the whole
population treated with antidepressants and should
focus much more on the question whether there is a
marked risk in a certain subgroup or subgroups.

Even if all relevant confounding factors are taken
into account, observational studies are still unable to
replace experimental studies in their specific validity.
The general limitations of observational studies
should be carefully considered. These limitations be-
come primarily apparent in studies determining an
association between a treatment and an outcome
when the outcome itself is strongly associated with the
condition being treated. Confounding by indication,
whereby patients are selected for a particular treat-
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ment depending upon their diagnosis, the severity of
their medical condition or the predicted risk of an
unwanted outcome such as suicidality, may lead to
erroneous conclusions of a treatment resulting in an
adverse outcome [21]. As an example of the differ-
ential prescribing pattern, an observational study on
654 anxiety disorder patients [22] should be men-
tioned. This study found that patients with more
suicide risk factors at intake were more likely to be
treated with fluoxetine than those without these risk
factors.

Hints derived from case reports about a possible
suicidality-inducing effect of antidepressants

The available evidence that antidepressants can in-
duce or exacerbate suicidal tendencies primarily
comes from case reports. A cluster of these case re-
ports stems from the time after the advent of the
SSRIs. In the early 1990s, the discussion whether a
certain group of antidepressants might carry certain
risks with respect to increasing suicidal ideations/
behaviour [5] was stimulated by the case report of
Teicher et al. [23], which described the development
of ‘‘intense, violent suicide preoccupation’’ in six
patients undergoing treatment with the SSRI fluoxe-
tine. According to this report, the patients were so
overwhelmed by suicidal ideas that treatment had to
be stopped immediately, which in turn led to the
resolution of their suicidal crisis after a shorter or
longer delay. The authors hypothesised that this
might be a specific risk associated with fluoxetine.
The paper by Teicher et al. induced others to report
similar fluoxetine cases, mostly single patients [24–
27]. King et al. [28] reported in a case series about
adolescent patients who developed thoughts of self-
harm or self-harming behaviour during treatment
with fluoxetine. Other SSRIs were also accused in
further case reports of having such effects, especially
paroxetine in paediatric and adolescent psychiatry
[28, 29].

It should be mentioned that not only suicidality
but also aggressiveness and other paradoxical effects
were reported as case reports in the context of treat-
ment with antidepressants or other psychoactive
drugs [5]. Some authors suggested that akathisia, in-
duced by SSRIs, might be a trigger for the induction
or worsening of suicidality [27, 30, 31]. Certain sub-
groups of patients, such as patients with borderline
personality disorders, seem to be especially vulnera-
ble to such paradoxical effects [32]. However, also
other personality traits or personality disorders may
dispose to such paradoxical reactions. It appears that
not the most severely depressive patients but those
with milder depression have a higher risk of reacting
with increased suicidality or paradoxical reactions.

The methodology of case reports in this field,
especially that of Teicher et al. [23], was criticised [33,
34] and objections raised to the hypothesised causal
relationship in light of the complex clinical situation,
which sometimes included co-medication and other
predisposing factors. The critical statements made by
Miller [33] and Tollefson [34] about Teicher et al.’s
case reports [23] give an impression of the method-
ological problems. The following aspects require
consideration in this context:

a. Most patients had previously had suicidal thinking,
gestures or attempts.

b. In most patients, it had taken weeks or even months
before suicidal ideas disappeared.

c. Most of the patients had been treated earlier or
simultaneously with different psychoactive drugs,
including benzodiazepines.

d. Some patients had also suffered from suicidal idea-
tions under those antidepressants that had been
administered after the withdrawal of fluoxetine.

e. All patients had been non-responders to fluoxetine
(and to some other antidepressants!). No case had
been reported in which fluoxetine had been able to
alleviate the depression.

Due to the pressure of these arguments, Teicher
admitted in a Letter to the Editor of the ‘‘American
Journal of Psychiatry’’ in 1991 that other antidepres-
sants or other psychotropic drugs e.g., benzodiaza-
pines, possibly through different mechanisms, may
also either induce suicidal thoughts or facilitate sui-
cide attempts [35]. Various dispositions and mecha-
nisms have been proposed through which this may
occur [32].

Thus, these case reports have to be considered very
carefully, also in light of the methodological problems
discussed above. The alternative hypothesis that the
communication of these extraordinary cases is the
result of an observer bias should be taken carefully
into account.

Results from pooled analyses of drug company
databases

Results of individual antidepressant studies generally
delivered no significant indication of increased su-
icidality [2], which may have been due to the meth-
odological shortcomings mentioned above. Therefore,
pooled analyses/meta-analyses were applied to over-
come the risk of missing a potential signal.

A pooled analysis of data from 17 randomised,
double-blind clinical trials in patients with major
depressive disorder comparing fluoxetine (n = 1,765)
with a tricyclic antidepressant (n = 731) or placebo
(n = 569), or both was performed by Beasley et al.
[36].
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The results demonstrated that the proportion of completed suicides
and suicide attempts in this huge sample was nearly the same in
patients treated with fluoxetine as in patients treated with tricyclic
antidepressants (in most instances imipramine or amitriptyline).
Suicidal acts did not differ at all in the comparison of fluoxetine
with placebo (0.2% in each group), and not significantly in the
comparison with TCAs (0.7% vs 0.4%, respectively). The pooled
incidence of suicidal acts was 0.3% for fluoxetine, 0.2% for placebo
and 0.4% for TCAs. These differences were not statistically signif-
icant. Suicidal ideation was assessed with item 3 of the Hamilton
Rating Scale of Depression (HAMD) [37]. Comparisons of the
rating data on suicidal ideation during treatment with fluoxetine
and other active drugs failed to demonstrate any tendency towards
a higher risk of emergence of substantial suicidal ideas under flu-
oxetine treatment compared to placebo or the active comparators.
The pooled incidence of emergence of substantial suicidal ideation
was 1.2% for fluoxetine, 2.6% for placebo and 3.6% for the TCAs.
The pooled incidence of worsening of suicidal ideation was similar:
15.3% for fluoxetine, 17.9% for placebo and 16.3% for TCAs.

The authors concluded that the data from the in-
cluded trials did not indicate that fluoxetine is asso-
ciated with an increased risk of suicidal acts, or
emergence or worsening of substantial suicidal
thoughts among depressed patients [36]. The opposite
is true, fluoxetine was significantly superior to pla-
cebo (P < 0.001) in improving suicidal ideation and
showed no significant difference to TCAs. The pooled
incidence of improvement of suicidal ideation was
72.2% for fluoxetine, 54.8% for placebo and 69.8% for
TCAs.

A pooled analysis was also performed on a data-
base of paroxetine studies [38].
Analyses of suicidal thoughts were made on pooled data from all
randomised, controlled short-term (up to 6 weeks) efficacy studies
of paroxetine. These were all double-blind, parallel-group com-
parison studies in moderate to severe major depression. Data were
available for 2852 patients treated with paroxetine, 554 with pla-
cebo and 1101 with reference antidepressants, mostly TCAs.
Analysis of suicidal thoughts on the HAMD was carried out on this
total database of 4507 patients.

As to the mean scores of the suicide item on the
HAMD (a composite of suicidal thoughts and acts),
there was no indication of an increase of suicidal
thoughts during the trials, either for paroxetine or the
active comparators. On the contrary, paroxetine was
significantly better than placebo in improving suicidal
thoughts at each week measured on all the scales in
the different analyses (P < 0.05). A similar advantage
compared with placebo was seen for the comparator
drugs (P < 0.05).

In a separate analysis, Montgomery et al. [38] used
data from studies in which both the HAMD and the
MADRS were applied to investigate emerging suicidal
thoughts. Those patients with low scores on the
MADRS suicidal thoughts item or the HAMD suicide
item were identified.
In this sample, 708 patients treated with paroxetine, 126 treated
with placebo and 317 treated with active control had scores of 0 on
the HAMD item 3 at baseline. The emergence of suicidality (HAMD
item) in these patients was analysed. In the early week 1–2 period
there was a significant advantage for paroxetine compared with
placebo (p < 0.05). In this early period there was no significant
difference between active comparators and placebo. There were
significantly fewer emergent suicidal thoughts, as measured by the

HAMD item 3, in both the paroxetine and active control groups
compared with placebo over the 6-week treatment period
(p < 0.01).

No significant differences were found between par-
oxetine and active comparators.

In the same paper, Montgomery et al. [38] also
published an analysis of the data from the group of
controlled studies mentioned above together with
data from extensions of controlled studies and open
studies.
Among the 4668 patients treated with paroxetine, comparators or
placebo in this worldwide clinical trial programme, there were 10
suicides. Calculated per patient year of exposure there were 2.8
times fewer suicides in the paroxetine-treated group compared with
active control and 5.6 times fewer compared with placebo. There
was no substantive difference between paroxetine and active con-
trols in the incidence of all attempted suicides, including those by
overdose, in patients participating in the worldwide paroxetine
clinical trials, but there were twice as many attempts per patient
year of exposure on placebo compared with paroxetine.

The rate of suicide attempts was lower in the par-
oxetine-treated group but no significant differences in
the number or incidence of attempted suicides (total
or by overdose) were found among the paroxetine,
placebo and active control groups [38].

A recent meta-analysis of the suicide attempt risk
of paroxetine included previously unpublished data
[39].
The database for drug registration included 16 placebo-controlled
trials, in which 916 patients were treated with paroxetine and 550
with placebo. The number of suicides, suicide attempts and suicidal
ideation, reported as side effects, were corrected for duration of
medication and the risk was calculated using a standard Bayesian
statistical approach with varying priors. There were no suicides.
Seven suicide attempts occurred in the paroxetine group and 1 in
the placebo group.

Based on the data an increased risk of suicide at-
tempts per year was calculated for paroxetine com-
pared to placebo.

In response to a request by the FDA for data from
antidepressant manufacturers for an analysis of adult
suicidality data from short-term placebo-controlled
trials, the pharmaceutical company GlaxoSmithKline
(GSK) conducted a new meta-analysis of suicidal
behaviour and ideation in placebo-controlled clinical
trials of paroxetine in adult patients with psychiatric
disorders, including Major Depressive Disorder
(MDD) as well as other depression and non-depres-
sion disorders (e.g., dysthymia, panic disorder, gen-
eralized anxiety disorder, obsessive compulsive
disorder). These trials included 8,958 patients treated
with paroxetine and 5,953 with placebo [40].
The results showed a higher frequency of suicidal behaviour in
young adults (prospectively defined as age 18–24) treated with
paroxetine compared with placebo (17/776 [2.19%] versus 5/542
[0.92%]). This finding was not statistically significant; however, the
difference was observed in paroxetine-treated patients with both
depressive and non-depressive conditions. In the older age groups
(25–64 years and ‡ 65 years), no such increase was observed.
Further, in the analysis of adults with MDD (all ages), the frequency
of suicidal behaviour was higher in patients treated with paroxetine
compared with placebo (11/3455 [0.32%] versus 1/1978 [0.05%]).
This difference was statistically significant; however, as the absolute
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number and incidence of events was small, GSK recommends that
these data should be interpreted with caution. All of the reported
events of suicidal behaviour in the adult patients with MDD were
non-fatal suicide attempts, and the majority of these attempts (8 of
11) were in younger adults aged 18–30. These MDD data suggested
that the higher frequency observed in the younger adult population
across psychiatric disorders may extend beyond the age of 24. The
possible increase in risk of suicidal behaviour in the MDD studies
was observed despite substantial evidence for efficacy in the par-
oxetine-treated patients (compared with placebo) as determined by
standardized disease-specific instruments (e.g., HAMD, MADRS).
Most patients had an identified social stressor at the time of the
event.

GSK summarise that it is difficult to conclude a
causal relationship between paroxetine and suici-
dality due to the small incidence and absolute
number of events, the retrospective nature of this
meta-analysis, and potential for confounding by the
fact that the events of interest are a symptom of the
psychiatric illnesses themselves. They state that in
their view the overall risk-benefit ratio of paroxetine
in the treatment of adult patients with MDD and
other non-depressive psychiatric disorders remains
positive.

A pooled analysis on suicidality data for the es-
citalopram database in major depression and anxiety
disorders (n = 2,277 for escitalopram; n = 1,814 for
placebo) from clinical trials on depression [41] came
to the result that the mean value of suicidal thoughts,
as measured on item 10 of the MADRS, demonstrated
a significant reduction of suicidal thoughts at all time
points (weeks 1 through 8, P < 0.05 and P < 0.001,
respectively).
In the analysis of the percentage of patients whose score for suicidal
thoughts worsened from baseline to subsequent weeks of treatment
during the major depressive disorder trials, there was a numerically
lower percentage of patients in the escitalopram group than in the
placebo group who reported worsening of suicidal thoughts during
treatment. The proportion of suicides or suicide attempts in the
whole dataset was extremely low in both groups (around 0.1% in
each category in the placebo group, versus no suicides and 0.2%
suicide attempts in the escitalopram group).

The pooled analysis of fluoxetine trials performed
by Beasley [36] was criticised intensively by Healey
and Whitaker [42] under aspects of methodology and
decision-making logic. Some of these criticisms are
also relevant for the pooled analyses of databases of
other SSRIs from other drug companies, and to some
extent also for the meta-analyses of drug authority
databases. In their paper, Healy and Whitaker criti-
cise several major points.

1. None of the studies in the analysis were designed to test whether
fluoxetine could be associated with the emergence of suicidality.
All of the fluoxetine studies had been conducted before concerns
of suicide induction had arisen. Some of the studies used in the
analysis had been rejected by the FDA.

2. Only 3,067 of the approximately 26,000 patients entered into
clinical trials of fluoxetine were included in this meta-analysis.

3. No mention was made of the fact that benzodiazepines had been
coprescribed in the clinical trial programme to minimize the
agitation possibly induced by fluoxetine.

4. No reference was made to the 5% of patients who dropped out
because of anxiety and agitation. The 5% dropout rate for agi-
tation or akathisia holds true for other SSRIs as well, and the

differences between SSRIs and placebo are statistically signifi-
cant. Given that the Diagnostic and Statistical Manual of Mental
Disorders, fourth edition, text revision (DSM-IV-TR) has con-
nected akathisia with suicide risk, this point is of importance.

5. This and other analyses depend on item 3 of the HAMD, which
can be seen as methodologically unsatisfactory. To claim that the
prevention of or reduction of suicidality in some patients in
some way means that treatment cannot produce suicidality in
others is a logical non sequitur. The argument that item 3 would
pick up emergent suicidality in studies run by clinicians who are
not aware of this possible adverse effect has no evidence to
support it.

Although some of these points are well taken, an
over-criticism of these approaches should be avoided.
Altogether, the above mentioned pooled analyses of
drug companies’ data sets on their respective SSRIs
failed to demonstrate an increased risk for suicidal
behaviour, compared to either placebo conditions or
standard comparator drugs. The same is true for the
risk of emergent/increasing suicidal ideation. The
mean scores of suicidal ideation declined during
treatment with SSRIs. Although these analyses appear
to have been performed carefully using sophisticated
analytical methods, some methodological issues that
might have influenced the results can be criticised.

Results of meta-analyses of huge clinical trial
databases from national drug authorities and the
Cochrane group

Considering the low basal rate of suicidal attempts
and especially of completed suicide, one might argue
that the database for one individual antidepressant is
still too small to have enough statistical power to give
an indication of its effects. Following this line of
argumentation, meta-analyses based on the huge data
sets available to drug authorities might represent a
better approach to test the hypothesis of an increased
suicide risk associated with SSRIs or antidepressants
in general.

Khan et al. [43] assessed suicides, suicide attempts
and depressive symptom reduction in the dossiers of 7
new antidepressants available in the Food and Drug
Administration (FDA) database. A large proportion of
the investigational antidepressants were SSRIs or
SSNRIs (venlafaxine), but nefazodone, mirtazapine
and buproprion were also included. Imipramine or
amitriptyline was mostly used as the active compara-
tor. Most data come from depression studies, but some
from preliminary studies in OCD or panic disorders.
Among 19,639 participating patients, 34 committed suicide (0.8%
per year), and 130 attempted suicide (2.9% per year). Rates of
suicide and attempted suicide did not differ significantly among the
placebo- and drug-treated groups. Annual rates of suicide and at-
tempted suicide were 0.4% and 2.7% with placebo, 0.7% and 3.4%
with active comparators, and 0.8% and 2.8% with investigational
antidepressants, respectively. Reduction of the depression score
was 40.7% with investigational drugs (n = 4,510), 41.7% with active
comparators (n = 1,416), and 30.9% with placebo (n = 2,805).
When considering the results for the individual investigational
drugs it becomes apparent that there is a huge variation.
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The results of paroxetine are especially impressive; in
terms of suicide attempts, paroxetine and its active
comparators (4.0% and 5.5%, respectively) appear to
have advantages over placebo (8.3%).

In the context of the FDA summary reports, a
larger sample of controlled clinical trials (the dossiers
for 9 modern FDA-approved antidepressants,
including venlafaxine and citalopram) was analysed
concerning differences in the suicide rate of SSRIs,
standard comparators (mostly tricyclics but also mi-
anserin, mirtazapine, nefazodone, trazodone and
maprotiline) and placebo [44].

Of 48,277 depressed patients participating in the trials, 77 com-
mitted suicide. Based on patient exposure years, similar suicide
rates were seen among those randomly assigned to SSRIs (0.59%,
95% confidence interval [CI] = 0.31–0.87%), standard comparison
antidepressants (0.76%, 95% CI = 0.49–1.03%), or placebo (0.45%,
95% CI = 0.01–0.89%).

These findings fail to support either an overall dif-
ference in suicide risk between antidepressant- and
placebo-treated depressed subjects in controlled tri-
als, or a difference between SSRIs and either other
types of antidepressants or placebo [44].

In their paper published in 2003, Healy and
Whitaker [42] also criticised the methodology of the
earlier analysis reported by Khan et al. [43]. In their
view, the calculation of the risk of suicidal behav-
iour in terms of patient exposure years (PEY) is
‘‘inappropriate for the assessment of a problem that
clinical studies had clearly linked to the first weeks
of active therapy’’ (48, p. 332). In their view an
analysis of suicidal behaviour on the basis of
duration of exposure systematically selects patients
who do not have the problem under investigation,
because those with the problem often drop out of
the trial, whereas others who do well are kept on
treatment for months or more on grounds of com-
passionate use [42]. Under consideration of other
critical aspects of the Khan study, Healy and Whi-
taker modified and re-calculated the data presented
by Khan et al. [43] in four respects.

1. Suicides and suicidal acts were presented in terms of absolute
numbers of patients.

2. On the basis of an FDA paroxetine safety review [45] and FDA
statistical reviews on sertraline [46], it became obvious that
some of the suicides and suicidal acts categorized as occurring
while patients were taking placebo actually occurred during a
placebo washout period; placebo and washout suicides were
therefore distinguished in the recalculation.

3. Data for citalopram, from another article by Khan et al. [47],
were included, although no details about the validity of assign-
ments to placebo were available.

4. Fluoxetine data from public domain documents were presented,
again dividing the data into placebo and washout period suicidal
acts, along with data for venlafaxine [48].

Based on their re-analysis, Healy and Whitaker
[42] came to the following results:
When washout and placebo data were separated and analyzed in
terms of suicidal acts per patient (excluding missing bupropion
data) using an exact Mantel–Haenszel procedure with a 1-tailed test
for significance, the odds ratio of a suicide while taking these new

antidepressants as a group (SSRIs, nefazodone, mirtazepine)
compared with placebo was 4.40 (95% confidence interval [CI]
1.32-infinity; p = 0.0125); the odds ratio for a suicidal act while
taking these antidepressants compared with placebo was 2.39 (95%
CI 1.66-infinity; p £ 0.001). The odds ratio for a completed suicide
while taking an SSRI antidepressant (including venlafaxine) com-
pared with placebo was 2.46 (95% CI 0.71-infinity; p = 0.16), and
the odds ratio for a suicidal act while taking SSRIs compared with
placebo was 2.22 (95% CI 1.47-infinity; p £ 0.001). If washout
suicidal acts were included with placebo, as the companies appear
to have done, but the denominator adjusted appropriately, the
relative risk of suicidal acts while taking sertraline, paroxetine or
fluoxetine compared with placebo became significant, with figures
ranging from 3.0 for sertraline to over 10.0 for fluoxetine [42].

Unfortunately, Healy and Whitaker [42] did not
compare the risk of SSRIs with that of TCAs, which is
the most important issue for clinicians’ decision-
making. Without having access to the original data it
is difficult to assess whether these re-calculations are
correct. Nevertheless, it is astonishing that the criti-
cised pitfalls were not discussed by Khan et al. in their
analyses. On the other side, as the authors suggest, it
is not clear that their methodology is principally
superior, apart from the differentiation between pla-
cebo wash-out and placebo-phase events. For exam-
ple, it is disputable whether it is adequate to calculate
only the numbers of suicidal behaviour events with-
out controlling for the time that the patients are on
the active drug or placebo. It is well known that the
drop-out rate in the placebo group of such trials is
higher than in the active group, thus reducing the
time during which a critical event might occur. Thus
the methodological approach of Healy and Whitaker
[42] does not seem to be beyond critical objections
and may be seen to be biased in the other direction.

The pooled analysis performed by Storosum et al.
[49] was based on the registration dossiers of antide-
pressant studies for the indication major depression
that were submitted to the Dutch regulatory authori-
ties in the years 1983 to 1997. Attempted and com-
pleted suicides were chosen as the outcome criteria.
In 77 short-term studies with 12,246 patients in dossiers from the
Medicines Evaluation Board, the incidence of suicide was 0.1% in
both placebo groups and active compound groups. The incidence
of attempted suicide was 0.4% in both placebo groups and active
compound groups. In eight long-term studies with 1,949 patients,
the incidence of suicide in the placebo groups was 0.0%, and 0.2%
in the active compound groups. Attempted suicide occurred in
0.7% of both placebo groups and active compound groups [49].

The suicide rates of the meta-analysis by Storosum
et al. [49] seem to be marginally lower than those
found by Khan et al. [43]. This might be due to the
more heterogeneous database used by Khan et al.,
which also included open studies in which ‘suicide
risk’ was probably not an exclusion criterion at entry
into the study.

It is regrettable that the data on suicidal behaviour
in studies on maintenance therapy or long-term
studies are often not published or that the respective
information is quite weak, as was also pointed out by
Strorosum et al. [49], so that as a consequence those
data that are published are quite selective.
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In the context of their pooled analysis of registra-
tion dossiers described above, Storosum et al. [49]
identified by a Medline search all long-term, placebo-
controlled antidepressant studies that were conducted
in the last decade in patients with major depression
and assessed them for attempted suicide. The analysis
of this database was unable to demonstrate a signifi-
cant difference in the risk of suicide attempts between
active compounds and placebo. When interpreting
the results of the long-term studies it should be
considered that even under these long-term condi-
tions (the duration of most of the studies was one
year), the basal rate of suicide attempts was low, i.e.,
up to 0.2%. A similar result was found in an earlier
meta-analysis of long-term trial data by Rouillon [50,
51], although there were slight numerical differences
favouring the placebo group.

The meta-analysis of SSRI studies in adult patients
performed by Gunnell et al. [52] was based on data
from the UK regulatory authority.
This huge database included over 40,000 individuals participating
in 477 randomised controlled trials comparing SSRIs with placebo.
Most trials were performed to assess the efficacy of drugs in the
treatment of depression, although trials in other indications such as
OCD and anxiety disorders were also included. Sixteen suicides,
172 episodes of non-fatal self-harm and 177 occurrences of suicidal
thoughts were reported. Apparently, the data on suicidal thoughts
are side-effect related information and not based on rating scales.

The authors found no evidence that SSRIs increased
the risk of suicide, but weak evidence of an increased
risk of self harm (odds ratio 1.57, confidence interval
0.99–2.55) was found. Risk estimates for suicidal
thoughts were compatible with a modest protective or
adverse effect (0.77, 0.37–1.55).

The most comprehensive meta-analysis of trial
data to date was performed by Fergusson et al. [53],
based on a Medline search and on the Cochrane
Collaborations register of controlled trials (November
2004) for trials produced by the Cochrane depression,
anxiety and neurosis meta-analytical groups.

In order to be included studies had to randomised, controlled trials
comparing an SSRI with either placebo or an active, non-SSRI
control for any clinical condition (not only for depression!). The
latter were divided into the group of tricyclics and the group with
therapeutic interventions other than tricyclics – including moc-
lobemide, maprotiline, mianserin and psychotherapy – which is
quite an unusual cluster. Seven hundred and two trials with 87,650
patients were primarily included, but only a total of 345 trials
representing 36,445 patients reported the numbers of suicidal acts
(143 in total) and were included in the analysis. In contrast to
traditional terminology, the authors used the term ‘‘suicide at-
tempts’’, including ‘‘both fatal and non-fatal acts of suicide’’. They
used their definition of ‘‘suicide attempts’’ as the primary outcome
criterion. In addition, they analysed the rates of ‘‘fatal’’ and ‘‘non-
fatal’’ suicide attempts separately. A significant increase in the odds
ratio of suicide attempts (odds ratio 2.28, 95% confidence interval
1.14 to 4.55, number needed to treat to harm 684, p = 0.02) was
observed for patients receiving SSRIs compared with placebo. Gi-
ven the reduced sample sizes, the ability to detect significant dif-
ferences within subgroups was limited. In the comparison of ‘‘non-
fatal suicide attempts’’, a significant difference overall remained
(2.70, 1.22 to 5.97; p = 0.001). In the comparison of ‘‘fatal suicide
attempts’’, no difference was detected between SSRIs and placebo
(0.95, 0.24 to 3.78). In the pooled analysis of SSRIs versus tricyclic

antidepressants, no difference in the odds ratio of ‘‘suicide at-
tempts’’ (0.88, 0.54 to 1.42) was detected. The odds ratio of ‘‘non-
fatal suicide attempts’’ for SSRIs compared with tricyclic antide-
pressants was 0.85 (0.51 to 1.43) and the odds ratio of ‘‘fatal suicide
attempts’’ was 1.08 (0.28 to 4.09). The value of 7.27 (1.26 to 42.03)
given in the original publication as the odds ratio of ‘‘fatal suicide
attempts’’ was later corrected by the authors [54].

There was an increase in the odds ratio of suicide
attempts when comparing SSRIs with therapeutic
interventions other than tricyclic antidepressants
(1.94, 1.06–3.57, number needed to treat to harm 239).
The respective odds ratio for ‘‘fatal suicide attempts’’
was 0.59 (0.16–2.24) and that for ‘‘non-fatal suicide
attempts’’ 2.25 (1.16–4.35) [53].

Because this meta-analysis attracted a lot of
attention, it deserves more detailed consideration.
The authors’ conclusion that there is an association
between ‘‘suicide attempts’’ and the use of SSRIs be-
comes an important population health issue and
should be extended to the TCAs, based on the findings
that there was no difference between SSRIs and TCAs
in the odds ratio for ‘‘suicide attempts’’. In the dis-
cussion section of their paper, the authors focus on
their finding of a more than twofold ‘‘increased rate of
suicide attempts’’ (defined according to their unusual
terminology as including both suicide and suicide
attempts) with SSRIs compared to placebo. They also
underline that they found a difference in absolute risk
of 5.6 suicide attempts per 1,000 patient years of SSRI
exposure compared with placebo. ‘‘Although small,
the incremental risk remains a very important pop-
ulation health issue because of the widespread use of
SSRIs.’’ (22, p. 398). Interestingly, although they state
that they found no significant difference between
SSRIs and tricyclic antidepressants, they do not dis-
cuss this very important finding. Apparently, they
were no longer interested in the question whether the
described effect of SSRIs is specific to this pharma-
cological class of antidepressants or whether it is re-
lated to all antidepressants and includes the tricyclics,
although they investigated this question in their
analyses.

Fergusson et al. [53] underline the finding that the
relative increase of ‘‘suicide attempts’’, according to
their terminology, during SSRI treatment versus pla-
cebo was restricted to ‘‘non-fatal suicide attempts’’,
and did not include ‘‘fatal suicide attempts’’, which is
a very important differentiation. They discuss several
reasons for this result, such as type and severity of
depression and a different risk pattern in patients
with less severe clinical conditions for SSRI-induced
agitation/akathisia. Altogether, these are mostly
speculations not based directly on the results of the
meta-analysis. Of interest in this context is the finding
mentioned in the discussion of the study that esti-
mates for patients with major depression indicated a
decrease in ‘‘suicides’’ with SSRIs, whereas both pa-
tients with other types of depression and those with
other clinical indications may have as much as an
eightfold increase in their rates of suicide, thus
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resulting in an overall null effect. From a clinical
standpoint, it would be very important to know
whether the risk ratios for ‘‘suicide attempts’’ and
‘‘non-fatal suicide attempts’’ follow a similar pattern
or whether there are differences, e.g., between those in
drug trials on depression and those in drug trials in
other indications like anxiety disorders. The text of
the publication does not clarify this. Figure 2 of the
publication gives the impression that numerically
there is no difference between the three subgroups
‘‘major depression’’, ‘‘depression’’ and ‘‘other condi-
tions’’ in terms of ‘‘suicide attempts’’. This is of spe-
cial interest to the extent that meta-analytical results
from SSRI studies in child and adolescent psychiatry
show an increased risk of suicidal thoughts and sui-
cide attempts, especially in the subgroup of patients
suffering from psychiatric conditions other than
depression [55].

Altogether the results of these meta-analyses show
a certain consistency to the extent that most of them
did not find any differences between the risk of sui-
cidal behaviour under modern antidepressants/SSRIs
compared to placebo conditions or treatment with
standard antidepressants, mostly TCAs. However, in
the meta-analysis by Fergusson et al. [53], which in-
cluded the largest number of studies, an approxi-
mately twofold increased risk of suicidal behaviour
(suicide and suicide attempts) was seen when SSRIs
were compared with placebo. The increased risk
found in the primary outcome measure of this meta-
analysis was explained by a higher risk of suicide
attempts, while there was no increased suicide risk.

Unlike the other meta-analyses, Fergusson et al.
[53] found no difference between SSRIs and TCAs with
respect to the risk for suicidal behaviour. It could be
speculated that the significant results found by Fer-
gusson et al., which contrast those of the other meta-
analyses, could be due to the greater sample size. In
this context it should be mentioned that also the other
relatively large meta-analysis, by Gunnell et al. [52],
found some indication (‘‘weak evidence’’) that SSRIs
could induce a risk of suicide attempts. Another rea-
son for the different finding could be the inclusion of a
greater number of antidepressant trials in indications
other than depression. Interestingly, Fergusson et al.
found in a subanalysis that there were some differ-
ences between major depression and other depres-
sions or other indications in terms of suicide risk.

In some of these meta-analyses there is a numerical
but not statistically significant disadvantage for SSRIs
in terms of risk of suicidal behaviour, which, as de-
scribed above, reached statistical significance in the
study by Fergusson et al. [53]. Could this be due to a
methodological artefact? In placebo-controlled stud-
ies, the designer of the protocol and/or the physicians
performing the study have the strong tendency not to
include suicidal patients and/or to exclude them as
early as possible if the patient’s condition worsens
during the study. This might result in a lower rate of

suicidal behaviour in the placebo-controlled trials.
This effect of lowering the risk for suicidal behaviour
is not present in active comparator studies. If pla-
cebo-controlled and active comparator studies are
pooled for meta-analyses, the higher risk of suicidal
behaviour in the latter studies could result in SSRIs
and/or TCAs appearing to have a higher risk com-
pared to placebo. To avoid this bias, conclusions in
this respect should be primarily based only on the
placebo-controlled studies, or this effect should at
least be controlled for in pooled analyses that mix
both types of studies.

Taking into account alternative explanations, the
more general question should be discussed whether
the low risk of suicidal behaviour in the placebo
groups might to some degree be a consequence of the
fact that in these groups ‘overdose’ is often not de-
tected as such because there are no medical conse-
quences. This might be an important issue at least
with respect to events in which the method of delib-
erate self-harm is identical to the medication in the
respective trial arm.

Evidence from pharmacoepidemiological and
cohort studies

It was discussed above that due to the inherent
methodological limitations of the available rando-
mised controlled efficacy studies, other, complemen-
tary scientific approaches should be used to answer
the question of a potentially increased risk of suicidal
behaviour with SSRIs or other antidepressants.

Pharmacoepidemiological studies, which analyse
the relationship between changes in the drug treat-
ment of depression and changes in suicide rates, are
important as such a complementary approach. Several
pharmacoepidemiological studies reported a decline
of the suicide risk associated with an increased pre-
scription rate of antidepressants. In these studies,
there was no hint of an increased risk of suicide
associated with the increased prescription rate of
SSRIs, which have become more and more widely
used over the last 10–15 years [2]. Analyses that took
into account possible confounding factors such as
changes in age distribution, unemployment rate,
alcohol consumption, etc., did not reach any different
conclusions [7, 56–61]. However, these results cannot
rule out the possibility of an increased risk of suicide
attempts due to SSRIs or other antidepressants. They
also cannot rule out a risk for suicidal behaviour in a
few individuals with idiosyncratic risk profiles.

These pharmacoepidemiological studies do not
connect data on an individual but only on an aggre-
gate level, i.e., national suicide data are analysed in
relationship to national antidepressant prescription
data, etc. They are also limited to the extent that they
can only analyse data on suicides but not on suicide
attempts. Clinical cohort studies try to overcome

485



these deficits by assessing the risk of suicidality/sui-
cidal behaviour in cross-sectional analysis of clinical
samples and calculating risk figures based on pre-
scription rates of individual antidepressants.

Fava and Rosenbaum [62] published a survey of 27
psychiatrists who treated 1017 depressed outpatient
with antidepressants during 1989: 3.5% (8/231) of
those treated with fluoxetine alone, 6.5% (4/62) of
those treated with fluoxetine and tricyclics, 1.3% (5/
385) of those treated with tricyclics alone or with
lithium, and 3.0% (3/101) of those treated with other
antidepressants became suicidal after treatment with
these antidepressants was initiated. The study failed
to find an association between monotherapy with
fluoxetine and suicidal ideation/behaviour. If one
would like to draw any conclusion from this study’s
naturalistic data, it could be that those who needed
comedication of fluoxetine and TCAs demonstrated a
risk of suicidality, while the risk in monotherapy with
fluoxetine or TCAs was similar. These results may
have possibly been due to a selection of patients or to
certain pharmacodynamic interactions.

More comprehensive studies of suicidal behaviour
were based on the General Practice Research Database
in the UK. The first study compared the risk of suicide
in people taking antidepressants commonly pre-
scribed between 1988 and 1993 [63].
The authors reported 143 suicides among 172,598 patients taking
antidepressants and found a statistically significant doubling of the
relative risk of suicide with fluoxetine compared with the reference
antidepressant, dothiepin, when calculated in terms of patient
exposure years. Controlling for confounding factors such as age,
sex and previous suicide attempts left the relative risk at 2.1 times
greater for fluoxetine than for dothiepin and greater than any other
antidepressant studied, although statistical significance was lost in
the process.

Although this study found some evidence of an in-
creased risk of suicide among people prescribed flu-
oxetine, it was difficult to interpret because the drug’s
safety in overdose may have led to selective pre-
scription to people at risk of self harm.

In a subsequent study, Jick et al. [64] compared the
risks for suicide and non-fatal suicidal behaviour
between 159,810 people prescribed fluoxetine, par-
oxetine, amitriptyline, and dothiepin in 1993–1999.
The study was not restricted to patients prescribed
antidepressants for the treatment of depression. No
notable differences were found between the drugs
with respect to risk for fatal or non-fatal suicidal
behaviour.

A recent nested case-control study, based on the
General Practice Research Database, of patients with a
new diagnosis of depression who were prescribed
antidepressants for the first time between 1995 and
2001 was published by Martinez et al. [65]. This study
compared the risk of non-fatal self harm and suicide
in association with the use of SSRIs and tricyclic an-
tidepressants.
1968 cases of non-fatal self harm and 69 suicides occurred. The
overall adjusted odds ratio of non-fatal self harm was 0.99 (95%

confidence interval 0.86 to 1.14) and that of suicide 0.57 (0.26 to
1.25) in people prescribed SSRIs compared with those prescribed
tricyclic antidepressants. Little evidence was found that associa-
tions differed over time since starting or stopping treatment. Some
evidence was found that risks of non-fatal self harm in people
prescribed SSRIs compared with those prescribed tricyclic antide-
pressants differed by age group (interaction p = 0.02). The adjusted
odds ratio of non-fatal self harm for people prescribed SSRIs
compared with users of tricylic antidepressants for those aged 18 or
younger was 1.59 (1.01 to 2.50), but no association was apparent in
other age groups. No suicides occurred in those aged 18 or below
currently or recently prescribed tricyclic antidepressants or SSRIs
[65].

The principal methodological aspects mentioned
above make it difficult to draw robust conclusions
from these findings.

Leon et al. [66] reported on data from the National
Institute of Mental Health Collaborative Depression
Study, a prospective, naturalistic follow-up of persons
who presented for treatment of affective disorders.
The analyses included data on 643 subjects. Nearly 30% (N = 185)
of the study group was treated with fluoxetine at some point during
the follow-up period. Relative to the other subjects, those who were
subsequently treated with fluoxetine had an onset of affective ill-
ness at a younger age and, after intake into the study and before
1988, had elevated rates of suicide attempts before fluoxetine
treatment. A mixed-effects survival analysis that incorporated
treatment exposure time, multiple treatment trials and multiple
suicide attempts per subject showed that relative to no treatment,
use of fluoxetine and use of other antidepressants were associated
with non-significant reductions in the likelihood of suicide at-
tempts or completions. Severity of psychopathology was strongly
associated with elevated risk, and each suicide attempt after intake
into the Collaborative Depression Study was associated with a
marginally significant increase in risk of suicidal behaviour.

The results did not support the hypothesis that fluo-
xetine increases the risk of suicide. Rather, there was a
nonsignificant reduction in risk of suicidal behaviour
among patients treated with fluoxetine, even though
those subjects were more severely ill before treatment
with fluoxetine [66].

Donovan et al. [67] presented data on 222 suicides,
collected over the period 1990–1994 in the UK.
Forty one (18.5%) of the cases had been prescribed one antide-
pressant within one month of their suicide. The ratio between the
occurrence of suicide and the prescription of different classes of
antidepressant, particularly TCAs and SSRIs, indicated that suicide
by any method (violence, gassing, poisoning by ingestion of any
substance) was more likely to occur following the prescription of
SSRIs than of TCAs. They found some evidence that less-overdose-
toxic antidepressants were preferentially prescribed to patients at a
higher risk of suicide, and assumed that this largely explained their
finding.

They concluded that whilst preferential prescribing of
safer-in-overdose antidepressants will reduce fatali-
ties due to TCA overdose, this tactic is unlikely, by
itself, to have a significant effect on the overall suicide
rate.

In a later publication, Donovan et al. [68] reported
on a further epidemiological study on 2,776 acts of
deliberate self-harm (DSH).
This was a prospective, observational, cross-sectional study of all
consecutive cases of DSH, aged 17 years or over, who attended the
accident and emergency (A&E) department of the Derbyshire Royal
Infirmary as a consequence of any act of DSH during the 2-year
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period between 1 January 1995 and 31 December 1996. Data about
each case were collected from two sources: demographic and DSH
event-specific data were recorded from A&E attendance records,
and data about antidepressants prescribed for depressive symp-
toms before the DSH event were collected from primary care re-
cords via a postal questionnaire to the general practitioner. The
number of prescriptions written for antidepressant drugs in the
Southern Derbyshire Health Authority region (from Prescribing
Analysis and Cost (PACT) data) during the time of the study was
used to calculate the incidence of DSH, expressed as number of
DSH cases per 10 000 prescriptions, for different antidepressant
drugs. The relative incidence of overdose with SSRIs was greater
than that with TCAs (16.0 v. 11.8 cases per 10 000 prescriptions
respectively). This pharmacological class finding was strongly
influenced by the SSRI fluoxetine, for which the relative incidence
of overdose was significantly greater than that for the TCAs ami-
triptyline, imipramine and dothiepin (19.4 v. 11.4 v. 9.8 v. 6.9 cases
per 10 000 prescriptions respectively; P < 0.001). Pairwise com-
parisons of the relative incidence of DSH by any method following
the prescription of named antidepressant drugs within 30 days
prior to the DSH event indicated that the relative incidence of any
DSH event in patients who were prescribed the SSRIs fluoxetine,
paroxetine and sertraline (19.8, 12.1 and 14.8 DSH events per 10
000 prescriptions respectively) was significantly higher than that in
patients prescribed the TCAs amitriptyline, dothiepin and imipra-
mine (3.0, 4.1 and 3.5 DSH events per 10 000 prescriptions
respectively; P < 0.001). It is important to appreciate the distinc-
tion between the risks associated with antidepressant overdose and
the risk of any form of DSH during treatment with antidepressants
at therapeutic doses. In the present study, less than one-third of
DSH cases who had been prescribed an antidepressant overdosed
on that antidepressant. The majority of DSH cases who had been
prescribed an antidepressant harmed themselves by means other
than antidepressant overdose.

The finding in this study that the morbidity after
TCA overdose, measured in terms of the duration of
stay in hospital to effect recovery, is greater than that
seen after overdose with SSRIs is not surprising, given
the known difference in the overdose toxicities of
these two classes of antidepressant [69]. However, this
study has also indicated that the risk of DSH by any
method is greater in patients who had been prescribed
an SSRI than in those who had been prescribed a TCA
prior to the DSH event. There are a number of factors
which may have influenced the findings from this
study. Furthermore, the fact that this is an observa-
tional cross-sectional study rather than a randomised
controlled trial leads to the question whether patients
prescribed TCAs were similar in terms of DSH risk to
those prescribed SSRIs. Each of these limitations
weakens the conclusions that can be drawn from this
study, although some of the uncontrolled DSH risk
factors can be examined to estimate the likelihood of
their effect on the result. There are a number of other
possible factors which may have influenced the result
but which are beyond the scope of exploration from
the study database. These unaccountable factors in-
clude: the clinician’s personal judgement of risk of
DSH at the time of prescription regardless of previous
DSH history; differences in the compliance of patients
to taking TCAs or SSRIs; differences in efficacy and/or
tolerability of TCAs and SSRIs in a routine primary
care setting (as opposed to a clinical trial); differences
in severity of depressive illness in those prescribed
TCAs or SSRIs; differences in antidepressant pre-

scription frequency for conditions other than
depressive illness (e.g., chronic pain, enuresis,
obsessive-compulsive disorder, weight management)
which may affect the denominator (total number of
prescriptions) for the relative incidence calculations
to different degrees for different antidepressants; and
a pharmacological effect of increased suicidality in
susceptible individuals [68].

Another cohort study was performed in New Zea-
land [20], following a retrospective, nested case con-
trol design.

A total of 57,361 patients who received a prescription for a single
antidepressant were identified from a nonrandom sample of gen-
eral practices from 1996 to 2001. Suicides and self-harm events
within 120 days of a prescription were identified from the New
Zealand Mortality Database and the New Zealand Hospital dis-
charge database, respectively. Twenty-six suicides and 330 episodes
of self-harm were identified within 120 days of an antidepressant
prescription. On univariate analysis the association, expressed as
OR (95% CI), between selective serotonin reuptake inhibitors
(SSRIs) and self harm and suicide were 2.26 (1.27–4.76) and 1.92
(0.77–4.83), respectively. When corrected for the confounding ef-
fects of age, gender and depression/suicidal ideation there was an
association between SSRIs and self harm, OR 1.66 (95% CI 1.23–
2.23), but not for suicide, 1.28 (0.38–4.35).

In the discussion of these results, the authors under-
line the principal limitations of observational studies
in determining an association between a treatment
and an outcome, and its potential causal background.
Based on the modification of the primary results after
inclusion of the potential confounders, they conclude
that factors such as age, gender, depression and sui-
cidal ideation are the primary risk factors for the
outcome results. They interpret these results with the
hypothesis that doctors preferentially prescribe SSRIs
to patients with a greater risk of suicide or self-harm
while TCAs are prescribed to patients without
depression necessarily being the indication.

The study by Simon et al. [70] was induced by the
recent FDA warnings about potential suicidality-
inducing effects of antidepressants. The authors used
population-based data to evaluate the risk of suicide
and serious suicide attempts in relation to the initi-
ation of antidepressant treatment.
Computerized health plan records were used to identify 65,103
patients with 82,285 episodes of antidepressant treatment between
January 1, 1992, and June 30, 2003. Death by suicide was identified
by using state and national death certificate data. Serious suicide
attempt (suicide attempt leading to hospitalization) was identified
by using hospital discharge data. In the 6 months after the index
prescription of antidepressant treatment, 31 suicide deaths (40 per
100,000 treatment episodes) and 76 serious suicide attempts (93 per
100,000) were identified in the study group.

The risk of suicide attempt was 314 per 100,000 in
children and adolescents, compared to 78 per 100,000
in adults. The risk of death by suicide was not sig-
nificantly higher in the month after starting medica-
tion than in subsequent months. The risk of suicide
attempt was highest in the month before starting
antidepressant treatment and declined progressively
after starting medication. When the 10 newer an-
tidepressants included in the FDA warning were

487



compared to older drugs, an increase in risk after
starting treatment was seen only for the older drugs.

Mackay et al. [71] published tolerability data from
four observational cohort studies on fluvoxamine,
fluoxetine, sertraline and paroxetine. The data were
collected immediately after release of each of these
antidepressants by the Presciption Pricing Authority
in England. Each of the four groups exceeded 10,000
patients. No difference was found in terms of suicide,
which amounted to 0.2% for all drugs, apart from
paroxetine with 0.3%.

Results of a cohort study performed in Finland
were presented at the 19th ECNP congress, September
2006 [71a]. In order to elucidate the connection be-
tween SSRIs and suicide, the investigators studied
people who had been hospitalized for attempted sui-
cide and were thus at high risk for attempting suicide.
They collected data from 3 large Finnish databases (National
Hospital Registry, National Prescription Registry, and National
Mortality Registry) on 15,390 individuals who had been hospita-
lized for any reason. The follow-up data consisted of 152,587 per-
son-years. A total of 7136 patients were identified who had been
hospitalized for attempted suicide and 602 who had died by suicide;
1583 of the patients who had attempted suicide eventually died
from other causes.

In the initial analyses, all classes of antidepressants
were associated with an increased risk of suicide:
tricyclics, SSRIs and SNRIs (P < 0.001 for each drug
class). However, when medication use was adjusted as
a time-dependent variable, the association was not
statistically significant and treated patients were
found to be less likely to complete suicide. Further-
more, some preliminary evidence showed that un-
treated patients were more likely to use violent means,
such as shooting or hanging. Of interest was that
those receiving SSRIs were less likely to die of car-
diovascular or cerebrovascular causes (relative risk,
0.59; P < 0.001).

To summarise, pharmacoepidemiological studies
that investigate the association between the pre-
scription risks for TCAs/SSRIs and suicide rates by
applying sophisticated statistical methods show no
increased risk of suicide in association with antide-
pressants, especially no increase of suicide risk in
conjunction with SSRIs. The opposite is true [2], two
naturalistic cross-sectional [64, 65] and one natural-
istic follow-up study [66] on clinical samples were not
able to find differences between SSRIs and TCAs in
terms of suicidality, suicide attempts or suicide. An-
other cross-sectional naturalistic study on a clinical
sample found some differences to the disadvantage of
SSRIs [63], but after controlling for confounding
factors the difference was no longer significant. Two
other cohort studies [20, 68] suggested that patients
treated with SSRIs demonstrate a higher risk of self-
harm. Didham et al. [20] suggested that this outcome
might be related to a differential prescribing pattern
and not to the drugs themselves. It should also be
considered that in the study by Donovan et al. [68],
patients treated with TCAs and taking an overdose of

these drugs had more medical complications (longer
hospital stay) than those with an SSRI intoxication. It
should be noted that confounding factors were not
controlled for in the study by Donovan et al. [68],
while the control for some confounding factors in the
study by Didham et al. [20] reduced the increased risk
substantially. This led Didham to conclude that the
risk is potentially not a certain drug itself, but the
preferential use of a certain drug in patients at risk.
The study by Simon et al. [70] suggested advantages
of antidepressant treatment compared to the preced-
ing non-treatment phase and a reduction of risk with
newer antidepressants compared to TCAs.

Toxicity of the TCAs

A critical factor is surprisingly more or less ignored in
the current risk/benefit discussions about antide-
pressants and suicidality: the overdose safety of an-
tidepressants [72]. Consumption of a 1 or 2 week’s
dose of a TCA with the intention of committing sui-
cide can be fatal, while patients normally survive an
overdose even with excessively high doses of SSRIs or
other newer antidepressants without any conse-
quences. This has been demonstrated in numerous
studies. Whyte [73] showed that the risk of falling into
coma or requiring intensive medical care after
attempting suicide with TCAs was disproportionately
higher than with SSRIs. Patients first admitted for
deliberate self-poisoning with antidepressants to a
toxicology unit were included in the study. 17.7% of
the patients with TCA poisoning were comatose,
compared to only 1.3% of those with SSRI poisoning.
45.9% of the 172 patients with TCA poisoning re-
quired treatment in intensive care, compared to only
7.3% of the 233 patients with SSRI poisoning.

A study from England estimates that more than
300 deaths by suicide a year result from intoxication
with TCAs [74].
Between 1997 and 1999 there were 233,756 hospital admissions for
overdose, 1,149 (0.5%) of these ended in the death of the patient.
Such deaths accounted for 28% of all overdose suicides and 8% of
total suicides. The median time between admission and death was
three days (interquartile range one to nine days). The most com-
monly identified drugs taken in fatal overdose were paracetamol
compounds, benzodiazepines and tricyclic/tetracyclic antidepres-
sants.

A health economical study estimated that in Eng-
land 300–450 deaths by overdose could be prevented
by prescribing SSRIs instead of TCAs [75].

Some research in this field has tried to evaluate the
risk of fatal outcome in case of intoxication with
individual antidepressants. This was performed by
analysing the association between annual national
death rates due to intoxication with antidepressants
and annual national prescribing/selling rates of indi-
vidual antidepressants. Several authors have pre-
sented the mortality statistics for antidepressants and
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calculated indices to determine the relative toxicity of
different medications. Their calculations were based
on the number of deaths either per kilogram of a drug
or per million defined daily doses (standard quantity
units) prescribed [69, 76–79]. Additionally, the fatal
toxicity index (FTI) was defined as the number of
deaths caused by an antidepressant divided by the
number of prescriptions (in millions) of this drug
during a given period of time. The FTI has been
shown to be significantly higher for TCAs than for the
SSRIs [69, 80], leading the authors to conclude that
switching to medications with a low index would re-
duce the number of lethal incidents [81].

This approach was primarily used by Henry and
Cassidy in several studies of different time periods in
the UK [69, 76, 78]. The general result of these studies
was that second generation antidepressants, including
mianserin and the SSRIs, are associated with a lower
rate of fatal outcome. This was interpreted as indicat-
ing a lower toxicity of modern antidepressants. It
should be noted that these kinds of studies do not
investigate the general risk of suicidal behaviour, but
only the fatal risk for those who died in connection
with an overdose of an antidepressant. In their study
published in 1995 [69], Henry et al. reported that the
mean annual number of deaths due to overdose with a
single antidepressant over the six years was 268 (range
238–288). The tricyclic drugs were implicated in most
deaths, with two drugs—amitriptyline and dothie-
pin—accounting for 81.6% of all deaths. The tricyclic
antidepressants as a group had a significantly higher
number of deaths per million prescriptions than ex-
pected compared with all the antidepressants taken
together (P < 0.001). The monoamine oxidase inhibi-
tors as a group had a lower than expected number of
deaths per million prescriptions (P < 0.001). The
groups of atypical antidepressants and selective sero-
tonin reuptake inhibitors each had the lowest number
of deaths per million prescriptions (P < 0.001). Three
of the tricyclic agents (dothiepin, amitriptyline and
amoxapine) had a significantly higher number of
deaths per million prescriptions than expected. A
further three drugs from this group (lofepramine,
clomipramine and trimipramine) had a significantly
lower number of deaths per million prescriptions than
expected when compared with all antidepressants. One
monoamine oxidase inhibitor (phenelzine) had a sig-
nificantly lower number of deaths per million pre-
scriptions. Two of the atypical drugs (mianserin and
trazodone) had a significantly lower number of deaths
per million prescriptions. Three of the selective sero-
tonin reuptake inhibitors (fluoxetine, fluvoxamine,
and paroxetine) had a lower number of deaths per
million prescriptions. No deaths were recorded for five
drugs, all of which had low prescription figures. Cal-
culation of data with defined daily doses showed a
pattern that was broadly similar to the data derived
from deaths per million prescriptions [69]. A more
recent study [82] using a new database of deaths from

overdose and poisoning in England andWales between
1993 and 1997 supported the view that in overdose
newer antidepressants are less toxic than TCAs.

A study based on data from the Institute of
Forensic Medicine, University of Vienna, Austria,
confirmed the lower toxicity risk of SSRIs [81, 83].
Fatal poisonings were ranked based on the f-value of each single
substance. In relation to the toxicity rate of all antidepressants
prescribed (fmono

all = 0.7), the TCAs doxepine (fmono = 4.3), dibenze-
pine (fmono = 2.8) and amitriptyline (fmono = 1.7) were associated
with a significantly higher value, while that of citalopram (fmono = 0)
was significantly lower. Compared to the SSRI-group (fmono = 0),
the antidepressants of the TCA-group showed a significantly higher
f-value (fmono = 1.3). Frey et al. also analysed intoxications by a
combination of substances (poly) as well as the total of single- and
poly-substance intoxications (total). As in single-substance intoxi-
cations, the fpoly-values of doxepin and amitriptyline were again
significantly higher than the index calculated for all antidepressants
involved in poly-substance intoxications (fpoly

all = 3.6). Significantly
lower fpoly-values were found for citalopram, fluoxetine, paroxetine,
moclobemide and opipramole. The fpoly value of 6.3 calculated for
TCAs is in sharp contrast to the fpoly-values obtained for MAOIs
(P £ 0.05) and SSRIs (P £ 0.001), which range from 0 to 0.3.

Without going into further details of this complex
analysis, it can be summarised that TCAs turned out
to be more toxic than SSRIs and other novel antide-
pressants.

Although this information might be helpful in the
choice of antidepressants, several questions remain
about the profile of toxicity of different antidepres-
sants, e.g., among others it should be examined
whether certain antidepressant drugs are more likely
to be used in multiple drug overdoses, particularly in
combination with other antidepressants or other
psychoactive drugs. A recent study of this type tried
to overcome these problems by assessing the relative
toxicity of the major classes of antidepressants in
relation to the cause of death [84].
The study population consisted of cases reported by coroners in
England and Wales to the National Programme of Substance Abuse
Deaths (np-SAD; established in 1997 after the Home Office’s index
of addicts closed; [85]) for deaths occurring during the 3-year
period 1998–2000. Cases for the study were those who had a current
prescription for antidepressant drugs at the time of the fatality and
where antidepressant drugs were implicated in the cause of death.
Most deaths from antidepressant drugs were suicides (80%). Tri-
cyclic antidepressants (TCAs) accounted for more drug mentions
than did other antidepressant drugs (12 per million prescriptions).
SSRIs were associated with a significantly lower risk of toxicity, and
93% of deaths from SSRIs occurred in combination with other
drugs, especially TCAs (24.5%).

In ‘combination’ deaths patients were significantly
more likely to have had a history of drug misuse.
Finally, the study suggests that, of the miscellaneous
group of antidepressants, venlafaxine may be more
toxic in overdose than other drugs from the group of
SSRIs.

These results are also supported by a study from
the USA [86].
In this study, information regarding suicide attempts and suicides
by antidepressant overdose was obtained from the published re-
ports of the Drug Abuse and Warning Network and the annual
report of the American Association of Poison Control Centers, and
corrected for differences in total annual prescriptions using data
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from the National Prescription Audit. The risk of a suicide attempt
did not appear to differ among antidepressants, but the tricyclic
antidepressants were associated with a higher rate of death in the
event of an overdose than the newer nontricyclic antidepressants in
both the annual report of the American Association of Poison
Control Centers and the Drug Abuse and Warning Network data
[86].

Similar results were also obtained from Sweden
[87].
Detections of different antidepressants in the forensic toxicological
screening of 14,857 suicides were compared with those in 26,422
cases of deaths by accident or natural causes in Sweden 1992–2000.
There were 3,411 detections of antidepressants in the suicides and
1,538 in the controls. SSRIs had lower odds ratios than the other
antidepressants. In the 52 suicides under 15 years, no SSRIs were
detected, and in 15–19-year age group, SSRIs had lower relative risk
in suicides compared with non-SSRIs [87].

Bateman et al. [88] analysed overdose admissions
in relation to prescribing rates in Edinburgh. They
found no clear distinction between TCAs and
newer antidepressants. Altogether, amitriptyline- and
sertraline-treated patients were slightly underrepre-
sented, while mirtazapine, trazadone and venlafaxine
patients were more or less overrepresented. There was
no evidence of an excess likelihood for overdose with
SSRIs, and also not for TCAs.

To summarise this subchapter: there is strong
evidence for a higher fatal toxicity of TCAs compared
to SSRIs and some other modern antidepressants in
most of the studies.

The suicidality-inducing risk of antidepressants/
SSRIs in children/adolescents: recent data

Various national drug regulatory authorities such as
the British Medicines and Healthcare Products Reg-
ulatory Agency (MHRA) and the American Food and
Drug Administration (FDA) warned in recent years
that induction of suicidality should be seen as a
serious side effect of SSRIs in children and adoles-
cents, and that it should therefore be considered
extremely carefully whether SSRIs or rather other
treatment approaches are indicated in depressive
children or those suffering from compulsive disor-
ders. The licensing authorities formulated their
statements somewhat differently and also specified
somewhat different conditions. However, the prin-
cipal message remains the same [89]. In anticipation
of upcoming data, especially the results of several
meta-analyses, several more general articles in the
field of child and adolescent have warned that cau-
tion should be applied when prescribing SSRIs and
other antidepressants to children and adolescents
[90–94].

As this review focuses on adult psychiatry, the
respective findings from child/adolescent psychiatry
will be mentioned only briefly. On the other side, it
seems necessary to include these findings in the
argumentation of this paper because they can poten-

tially add some complementary aspects to the whole
issue.

As in adult psychiatry, concerns about suicidality-
inducing effects of SSRIs in children and adolescents
were first expressed in case reports [28, 29].

According to the review performed by Vitiello and
Swedo [95], the data that formed the basis for the
registration of various SSRIs and were obtained from
controlled studies performed in child and adolescent
psychiatry do not allow any statistically significant
conclusions to be drawn, either for an individual drug
or overall. At the most a numeric difference can be
determined, although this is on a very low level (3.7%
in the active substance group and 2.5% in the placebo
group). In this context it is also of interest that of the
4,100 children and adolescents included in the SSRI
studies, not one committed suicide [95].

A meta-analysis [55] of 6 placebo-controlled SSRI
studies in children and adolescents published in 1994
or earlier showed no significant differences between
SSRIs and placebo with respect to the frequency of
suicidal thoughts and attempts and self-endangering
behaviour (0.21 < P < 1.0). There was no completed
suicide in any of the studies.
The explorative analysis of the pooled data from 951 participants of
all 6 studies yielded no clear indication of increased suicidality
during treatment with SSRIs, although suicide was observed more
frequently under the active substance than under placebo (2.1% vs
0.8%; relative risk 2.46; p = 0.11). The highest relative risks for
suicidality were found under paroxetine (4.68; p = 0.21) and
sertraline (2.47; p = 0.45). The meta-analysis of the data from the 6
studies showed a non-significant medial effect size with respect to
suicidality that was close to zero (D = )0.06, t = )1.52, p = 0.19),
and very homogenous study effects (v2 = 1.05, p = 0.96).

A study recently performed in Sweden allows the
risk that SSRIs carry with respect to suicidality to be
estimated [87]. In Sweden the medication taken by
anyone who took their own life was systematically
analysed over many years.
In the age group up to 14 there were 52 suicides. Antidepressants
were detectable in 5 of these suicide victims, but none of these was
an SSRI, even though these are the most frequently prescribed
antidepressants in this age group (80%). In the 15- to 19-year-old
age group, SSRIs had a lower relative risk of inducing suicide
compared with other antidepressants.

Although this is an important study, it cannot rule
out the possibility that SSRIs trigger suicidal
behaviour in general, and even suicide attempts with
fatal outcome performed with drugs other than an-
tidepressants or by other methods, and can therefore
only partially contribute to answering the question at
hand.

Gunnell and Ashby [96] summarised the evidence
from clinical trials on the adverse effects of SSRIs on
suicidal behaviour in children, abstracted from
information released by the MHRA. No suicides oc-
curred in these trials. The pooled estimate of in-
creased risk of suicidal thoughts or behaviour from
these data was 1.66 (95% confidence interval 0.83–
3.50). The authors advised to interpret this apparent
increase in risk with caution since people taking
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SSRIs may be more likely to report adverse effects,
perhaps because the drugs could have a disinhibiting
effect. In addition, response to treatment may lead to
reactivation among people whose depression previ-
ously prevented them from acting on suicidal im-
pulses [97]. Furthermore, any increased risk may be
counterbalanced by a longer term reduction in sui-
cidal behaviour; such benefits would not be detected
in the trials as they generally lasted 10 weeks or less,
whereas the mean duration of treatment in clinical
practice is three to four months [98]. Reassuringly,
time trends for suicide (England and Wales) [99] and
non-fatal self harm (Oxford) [100] in children and
adolescents provided no consistent evidence of ad-
verse trends paralleling increased prescribing in the
1990s, although there was some evidence of a rise in
non-fatal self harm in young females. Furthermore, in
the United States, recent research suggests that areas
with the largest increases in antidepressant prescrib-
ing to 10–19 year olds experienced the greatest falls in
suicide [101]. Olfson et al. concluded that from the
population perspective, the balance of risks and
benefits of SSRIs is unclear. Any antidepressant-in-
duced suicides may be offset by the beneficial effects
of antidepressants on depression and long-term sui-
cide risk associated with untreated depression. The
low toxicity of SSRIs in overdose will have prevented
some suicides. The balance of risks and benefits may
vary depending on an individual’s underlying suicide
risk. For patients with conditions that have a high risk
of suicide, such as severe depression [102], the risk-
benefit balance may be more favourable than for pa-
tients with conditions such as anxiety and mild
depression, in which suicide is rare. It is in these
lower risk conditions, however, that much of the re-
cent rise in prescribing has probably occurred [96].

The FDA Public Health Advisory published in
October 2004 a statement on the risk of antidepres-
sants to increased suicidality (suicidal thoughts and
suicide attempts) in children or adolescents, based on
the results of a joint meeting of the Psychopharma-
cologic Drug Advisory Committee and the Pediatric
Drug Advisory Committee (September 2004). In this
statement, the FDA put former statements with a one-
sided focus on SSRIs into perspective and assigned
the risk to all antidepressants. They also stated that
there was no suicide in a huge dataset of 4,400 pa-
tients, but only suicide attempts. Based on these data,
the FDA determined a boxed warning containing the
key message that anyone considering the use of an
antidepressant in a child or adolescent for any clinical
use must balance the risk of increased suicidality with
the clinical need [103].

In the statement of the Committee for Medicinal
Products for Human Use (CHMP) in April 2005, the
European Medicines Agency (EMEA) went in the
same direction as the FDA but rather focused on the
modern antidepressants. Beside the risk of suicidality,
the statement also included the risk of hostility [104].

The FDA statement was based on an analysis
published in 2006 [105].
Twenty-four placebo-controlled trials involving 4852 patients were
included. Sixteen trials studied patients with major depressive
disorder, 8 investigated other indications such as OCD or anxiety
disorders. Only 20 trials were included in the risk ratio analysis
because 4 trials had no event of this kind at all. A meta-analysis was
conducted to obtain overall suicidality risk estimates for each drug
individually, for selective serotonin reuptake inhibitors in depres-
sion trials as a group, and for all evaluable trials combined. There
were no completed suicides in any of these trials. The overall risk
ratio for selective serotonin reuptake inhibitors in depression trials
was 1.66 (95% CI, 1.02–2.68) and for all drugs across all indications
was 1.95 (95% CI, 1.28–2.98). The overall risk difference for all
drugs across all indications was 0.02 (95% CI, 0.01–0.03).

The authors concluded that the use of antidepressant
drugs in paediatric patients is associated with a
modestly increased risk of suicidality. In the discus-
sion the authors mention an interesting methodo-
logical problem: the lack of concordance in the signal
for suicidality reported as an adverse event outcome
and as ascertained with the suicide item in the
depression rating scales. As a possible explanation for
this discrepancy the authors propose the fact that the
depression rating scales were administered at set
times and may not have adequately captured suici-
dality events that occurred between scheduled visits.
They note that the suicidality signal as determined by
adverse event reporting was consistent whether
focusing on suicidal ideation or behaviour.

The American College of Neuropsychopharmacol-
ogy (ACNP) Task Force on SSRIs and Suicidal
Behavior in Youth [106] refers primarily to the other
publication by Hammad and comes to the same
conclusion as the FDA.

Hammad et al. [105] also discuss the discrepancy
between the results of this meta-analysis and the fact
that the suicide rate in adolescents in the US has
declined in recent years in association with the pre-
scription rate of antidepressants. There are also eco-
logical data suggesting that increasing prescriptions
for antidepressant drugs in adolescents are associated
with a decrease in adolescent suicide [101].

The licensing authorities may have particularly
accentuated the risk in their statements since there is an
unfavourable ratio between the allegedly recognised
risk and the benefit, i.e., the efficacy. The better part of
the SSRI studies in depressive children and adolescents
(apart from thefluoxetine studies)was unable to showa
statistically significant superiority of the antidepres-
sant versus placebo with respect to antidepressive
efficacy [107]. There is only positive evidence of effi-
cacy in depression for fluoxetine [108]. However, the
efficacy of treatment of obsessive compulsive disorder
with SSRIs has been proven in children and adolescents
[109]. It is regrettable that the statements do not con-
tain a differentiated evaluation of the antidepressants
with respect to their toxicity risk [110].

The statements of the regulatory authorities were
criticised as leading to therapeutic abstinence [111].
Referring to this criticism, Hammad et al. [105]
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pointed out that the FDA statement was not meant as
a contraindication of antidepressants in paediatric
use.

Summary

Negative effects of antidepressants on suicidality are
difficult to investigate in empirical studies due to
several methodological limitations. A broad scientific
approach therefore has to use complementary meth-
ods to obtain the most comprehensive evidence.

Altogether, the empirical data seem to demonstrate
a suicidality-decreasing effect of antidepressants [2].
Data from randomised controlled studies show a
reduction of suicidal thoughts. Epidemiological data
indicate an inverse relationship between antidepres-
sant prescription rates and suicide rates: when the
former increase the latter decrease.

As to the case reports on suicidality-inducing ef-
fects of antidepressants, one must be aware that these
should be interpreted very cautiously and different
kinds of bias and misperceptions inherent in case
reports should be considered carefully. Case reports
can be seen only as a source of hypotheses but not as
confirmation of hypotheses. If only single case data
are available, the extreme uncertainty of the evidence
should be addressed and relevant conclusions should
not be drawn.

Individual randomised, controlled studies do not
supply much evidence to support the hypothesis that
antidepressants in general or individual antidepres-
sants have suicidality-inducing effects. Several meta-
analyses comparing datasets of individual antide-
pressants, mostly SSRIs, demonstrated a greater
average reduction of the suicidal thoughts score un-
der SSRIs, as well as comparator drugs like TCAs,
compared to placebo. In addition, the categories
‘worsening of pre-existing suicidal thoughts’ or ‘new
emergence of suicidal thoughts’ were less frequent in
the SSRI or TCA groups than in the placebo groups.
Meta-analyses on datasets of novel antidepressants
from national drug authorities which took the suicide
attempt rate or suicide rate as the outcome criterion
failed to demonstrate a suicidality-increasing effect of
antidepressants. Only the meta-analysis by Fergusson
et al. [53], which included the largest number of
studies, found an increased risk of suicide attempts
for SSRIs compared to placebo, but not different from
TCAs.

A meta-analysis by the FDA of the antidepressant
studies in children or adolescents found an increase
of suicidal thoughts and suicide attempts but not
suicide [103, 105]. This does not appear to be spe-
cific to the SSRIs, as the FDA correctly stated.
However, such a potential risk for adults or chil-
dren/adolescents is not mirrored by epidemiological
data on the risk of suicide in the child/adolescent
group.

Pharmacoepidemiological studies that investigated
the association between the prescription risks for
TCAs/SSRIs and suicide rates by applying sophisti-
cated statistical methods showed no increased risk of
suicide in association with antidepressants, especially
no increase of suicide risk in conjunction with SSRIs.
Four cross-sectional naturalistic studies on clinical
samples and one naturalistic follow-up study failed to
demonstrate a significant risk of SSRIs compared to
TCAs in terms of suicidality, suicide attempts or sui-
cide. Two naturalistic cross-sectional and one natu-
ralistic follow-up study on clinical samples were not
able to find differences between SSRIs and TCAs in
terms of suicidality, suicide attempts or suicide. Some
indications in this direction were no longer present
after confounding factors were controlled for. Only two
cross-sectional studies [20, 68] suggest that patients
treated with SSRIs demonstrate a higher risk than pa-
tients treated with TCAs, when all methods of deliber-
ate self-harm are counted together. However, it should
be noted that the study by Donovan et al. [68] did not
control for confounding factors, while the control of
some confounding factors in the study byDidham et al.
[20] reduced the increased risk substantially.

Related to this controversy of potential harmful
effects of antidepressants in terms of suicidality is the
issue of differences in the fatal toxicity of antide-
pressants. There is clear evidence that most modern
antidepressants like the SSRIs have a lower fatal
toxicity risk than the TCAs when a patient uses them
to attempt suicide.

Even though statistical analyses of control group
studies or pharmacoepidemiological/clinical data do
not deliver consistent indications of a suicidality-
inducing effect of SSRIs or antidepressants in adults in
general, the principle possibility of such an adverse
effect in single cases or in subgroups of patients should
be considered carefully. Different mechanisms could
principally lead to suicidality-enhancing effects. These
might, for example, be related to the pharmacological
mode of action related to different transmitter systems,
to special pharmacodynamic properties like activating/
drive-enhancing effects or side effects like akathisia. As
to special dispositions of patients, personality distur-
bances such as borderline personality disorder, com-
orbidity, non-response, bipolarity and other factors
should be considered [5, 32, 112, 113].

In the context of possible mechanisms for a
potentially higher suicide rate, it deserves consider-
ation that, as far as antidepressants are concerned,
determination of the suicide risk of an individual
patient or the general suicide rate is very complex and
involves the integration of different factors. For
example, the potential induction of suicidal thoughts
or even suicidal ideation, of which the SSRIs are ac-
cused when compared to tricyclic antidepressants,
may be compensated for by a much lower risk of a
fatal outcome of a suicide attempt with an SSRI
compared to a TCA. In the discussion about the po-
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tential suicide-enhancing risks of the SSRIs it seems
very problematic not to consider equally the much
higher fatal toxicity indices of the TCAs.

It also seems to be of great importance that if there is
a suicidality-inducing effect of SSRIs or antidepres-
sants in general, this effect does not appear to translate
into an increase in the risk of suicide: an increased
prescription of antidepressants, preferentially SSRIs,
generally leads to a reduction of suicide risk.

In everyday clinical practice the discussion about
the possible risks of the SSRIs or antidepressants in
general should not result in clinicians forgetting the
benefits of these drugs, especially their lower fatal
toxicity profile. This is a great advantage, especially in
cases with severe suicidality. The choice of a less toxic
antidepressant helps to avoid the risk of fatality if the
patient should misuse the antidepressant for a suicide
attempt.

Beside all these considerations, the symptoms of
the acute depressive episode and the risk of relapse
[114–116] require an effective drug treatment accom-
panied by the chance to reduce suicidal thoughts. The
overcritical position, underestimating the efficacy of
antidepressants in comparison to the risk of inducing
suicidality [48, 117], should not be followed [118]. It
should not be forgotten that psychosocial interven-
tions, which are often suggested as an alternative,
might be ineffective under certain circumstances [119]
or can even induce suicidality [8, 9].

Of course, particularly at the start of treatment
patients are often very labile and it is theoretically
possible that in single cases antidepressants, probably
depending on their specific pharmacological and
pharmacodynamic characteristics and in interaction
with special characteristics of the patient such as
personality traits, comorbidity etc., can induce or
enhance suicidal thoughts or even reduce the
threshold level for suicide attempts. It is a question of
good clinical practice to monitor every patient care-
fully, especially at the start of a drug treatment, and to
try to avoid any kind of risk. In case of agitation,
akathisia, sleep disturbances or other drug side effects
that may potentially induce or enhance suicidality, a
sedating or sleep-inducing comedication should be
administered. It is also of greatest importance to offer
the patient a substantial supportive psychotherapy.
Finally, it should not be forgotten that depressive
symptoms and suicidal thoughts can fluctuate during
the day or over longer time periods. It is often difficult
to follow this carefully enough on an outpatient basis,
so that inpatient treatment might be a better option
for patients at high risk.
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