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Evidence suggests that antidepressant treatment may in some cases result in
worsening depression and increased risk of suicidality in pediatric and adoles-
cent patients. The United States Food and Drug Administration requires that
antidepressants carry a black box warning regarding such a risk in patients up
to age 24. Many studies of antidepressant-induced suicidality among adults
have also reported an increased risk, while several other investigations involv-
ing that population have not supported such a finding. This article provides
an update of the controversy surrounding antidepressants as a potential cause
of suicidal ideations or behavior. Antidepressant-induced suicidality appears to
be an uncommon occurrence but also a legitimate phenomenon. Close moni-
toring and a follow-up care should be provided for patients after initiation of a
new antidepressant.

Introduction

Depression is a common, often serious, disorder and one
of the most common reasons for suicide. Antidepressants
are commonly accepted as a standard of treatment for
depression [1]. Although a large meta-analysis showed
a mean medication versus placebo improvement of only
about 2 HAM-D points [2], critical objections cannot dis-
prove their positive overall effects against depression [3].
The medications may also affect personality distinct from
the effect on depression [4].

However, antidepressants can increase the risk of sui-
cidal thoughts and behavior in certain patients under
certain conditions. Consequently, use of antidepressant
medication and the risk of suicidality has become an is-
sue of concern. In the United States the Food and Drug
Administration (FDA) has been actively involved in pro-
viding guidelines and warnings related to the use of
these medications. In 1991, the organization held a pub-
lic meeting to address concerns about abnormal behavior
in patients treated with fluoxetine. Attendees described
suicidal behavior in acquaintances shortly after they had
started taking the medication [5]. In March 2004, the
FDA issued a Public Health Advisory to monitor patients

being treated with antidepressants, and to strengthen the
labeling of 10 commonly prescribed antidepressants re-
garding worsening of depression and emergence of suici-
dal thoughts [6]. In September 2004, the FDA required
a black box warning related to increased risk of suicidal-
ity in pediatric patients for all antidepressant drugs, and
in 2007 extended the warning to include patients up to
age 24. Similar warnings have been issued by European
agencies.

A large body of research has resulted from investiga-
tion of the effects of antidepressants. Findings have not
been fully conclusive, and at times, contradictory, regard-
ing the risk of suicidality during treatment with antide-
pressants. The authors of this article previously published
a discussion of antidepressant-induced suicidality and its
implications for clinical practice [7]. The present review is
an update of recent findings related to this controversial
topic.

Case Reports of Antidepressant-Induced
Suicidality

The phenomenon of antidepressant-induced suicidality
is well illustrated by the 2008 case report [8] of a man
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who developed chronic posttraumatic pain and became
depressed. He was treated with imipramine, then esci-
talopram, without side effects. Then his antidepressant
was changed to duloxetine 30 mg/day. Within 4 days he
became irritable and restless and had insomnia and
difficulty in concentrating. Over the next 10 days his
depression worsened. He “did not want to live like that”
and lacerated both radial and popliteal arteries, nearly
dying. The rapid changes in his condition concomitant
with initiation of duloxetine suggested that the medica-
tion caused or significantly contributed to his suicide at-
tempt.

Suicidal behavior secondary to antidepressant usage
has been described with many other antidepressants.
Over two decades ago Akiskal and Mallya [9] described
a group of outpatients treated “overzealously” with
tricyclic antidepressants (TCAs) and monoamine oxidase
inhibitors who developed an agitated depression charac-
terized by excitatory symptoms, including panic and sui-
cidality. In 1988, Damluji and Ferguson [10] described
patients with worsening depression, some with suicidal
ideations, concurrent with treatment with desipramine,
amoxapine, nortriptyline, or trazodone. Teicher et al.
[11] described the emergence of suicidality with fluox-
etine treatment in six patients and their publication was
followed by several other reports of fluoxetine-induced
suicidal behavior [12–14]. There have also been case re-
ports of what appeared to be antidepressant-induced sui-
cidality with other antidepressants, including paroxetine
[15] and sertraline [16].

Evidence for and against
Antidepressant-Induced Suicidality

Several investigations related to antidepressant-induced
suicidality refute the risk of the occurrence of such a
phenomenon, but others suggest that the risk of suicidal
behavior does increase in certain patients during antide-
pressant treatment. The consensus of experts appears to
agree with the latter point of view. One of the first inves-
tigations refuting the risk of antidepressant-induced sui-
cidality was a meta-analysis of clinical trials data pooled
from 17 double-blind studies conducted by the marketer
of fluoxetine (Eli Lilly & Co, Indianapolis, Indiana, USA),
which concluded that fluoxetine was not associated with
increased risk of suicidal behavior [17]. A 2000 meta-
analysis of the FDA database of studies of seven antide-
pressant drugs involving 16,639 patients [18] revealed
annual rates of suicide and attempted suicide of 0.4%
and 2.7% with placebo, 0.7% and 3.4% with active com-
paritors, and 0.8% and 2.8% with investigational an-
tidepressants, respectively. Rates of attempted and com-
pleted suicide did not differ significantly among placebo-

and drug-treated groups. A study of suicidal behavior
among patients starting depression treatment with med-
ication or psychotherapy showed that patterns of suicide
attempt were not specific to medication and were consis-
tently higher before starting antidepressants than after-
ward [19]. Another investigation involving 82,825 acute-
phase antidepressant treatment episodes during a 10.5-
year period [20] showed approximately one in 1000 risk
of serious suicide attempt and one in 3000 of suicide, rep-
resenting no significant increase in risk of suicidality after
starting treatment.

A meta-analysis by Gunnell et al. of 477 British ran-
domized controlled trials (over 40,000 individuals) of
serotonin selective reuptake inhibitors (SSRIs) compared
with placebo reported 16 suicides and 172 episodes of
nonfatal self-harm, with the conclusion that increased
risk of suicide and self-harm caused by SSRIs could
not be ruled out, but larger trials with longer follow-
up are required to assess the balance of risks and ben-
efits fully [21]. Among 15,390 Finnish patients hospi-
talized after a suicide attempt, the current use of any
antidepressant was associated with an increased risk of
attempted suicide, but a decreased risk of completed
suicide [22]. A large meta-analysis [23] assessing data
from all manufacturer-sponsored short-term randomized
controlled trials of nine commonly used antidepressants
in patients with major depressive disorder and various
anxiety disorders (259 trials, 51,000 patients) also con-
cluded that antidepressants were not associated with an
increased risk of suicide. Recently, a prospective study
of inpatient antidepressant treatment [24] performed in
12 psychiatric hospitals (1014 patients) of the German re-
search network on depression and suicidality reported a
rather low suicide rate of 13.44 per 1000 patient years.

However, other investigations suggest that antidepres-
sants may increase the risk of suicidal behavior, par-
ticularly among pediatric and adolescent patients. For
example, data from 4582 patients in 24 placebo-
controlled trials concluded that the use of antidepressant
drugs was associated with a modestly increased risk of
suicidality in pediatric patients [25]. An analysis of 27 tri-
als of SSRIs, nefazodone, venlafaxine, and mirtazepine in
participants younger than age 19 also showed increased
risk (although antidepressants appeared to be beneficial)
[26]. Several adult studies also suggested an increased
risk of suicidal behavior. Data from 1.2 million elderly
Ontario residents showed that initiation of SSRI therapy
was associated with an increased, although low, risk of
suicide during the first month of therapy [27]. A study
of 159,810 users of amitriptyline, fluoxetine, paroxetine,
and dothiepin [5] showed an increased risk of suicidal
behavior during the first month of treatment, especially
during the first 9 days. A review of 702 randomized
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controlled trials from Medline and the Cochrane registry
involving 87,650 patients documented an association
between suicide attempts and the use of SSRIs [28]. Re-
cently, a meta-analysis by Stone et al. [29] of 342 double-
blind randomized placebo-controlled trials (99,231 adults
assigned to antidepressants or placebo) found that risk
of suicidality associated with use of antidepressants was
strongly age-dependent. Compared with placebo, the in-
creased risk for suicidality and suicidal behavior among
adults under age 25 approached that seen in children and
adolescents.

The net effect appeared to be neutral on suicidal behav-
ior but possibly protective for suicidal ideations in adults
aged 25–64, and to reduce the risk of both suicidality and
suicidal behavior in those over 65.

Potential Mechanisms for
Antidepressant-Induced Suicidality

How antidepressants might induce suicidality is not defi-
nitely known [30,31]. The findings of increased suicidal-
ity with antidepressants seem counterintuitive and pro-
gression of underlying depression reflecting ineffective
drug treatment could be an initial consideration. How-
ever, in many clinical trials demonstrating their efficacy,
antidepressants were associated with increased rates of
suicidality. Thus, drug ineffectiveness is insufficient to ex-
plain an association of antidepressants with risk of suici-
dality compared to placebo. Several mechanisms (many
of which have been concisely reviewed by Teicher [30])
have been postulated through which antidepressants may
induce suicidal behavior [10,30,31]. Two primary path-
ways were initially postulated: in one model antide-
pressants may energize suicidal patients to act on their
impulses; in the other antidepressants may produce a
worsening of depressive symptoms leading to the emer-
gence of suicidal thoughts or actions. Other pathways
were subsequently proposed.

Antidepressants may rapidly energize an anergic pa-
tient before reversing their depressed mood such that a
potentially suicidal patient may remain depressed but be
provided with enough energy to act on preexisting suici-
dal ideations [31]. This may occur when some antidepres-
sants produce uneven temporal resolution of symptoms.
For example, symptoms such as psychomotor retardation
and lethargy may be improved while depressed mood
and feelings of guilt persist, resulting in a precarious con-
dition. One explanation for this might be that certain
depressed patients (particularly those with psychomo-
tor retardation) might already be harboring suicidal
thoughts, but lack of will to act on these impulses until
their energy is increased during the early phase of an-

tidepressant treatment before mood has improved [32].
An activation syndrome with agitation, insomnia, and ir-
ritability may also occur during the course of SSRI treat-
ment [33].

The risk of elevation of mood by antidepressants in
patients with bipolar disorder is well known. Unrecog-
nized bipolar patients who are depressed may be mis-
diagnosed as having uncomplicated depression and may
be at risk for development of mania when given an an-
tidepressant, and known bipolar patients may experience
elevated mood if not provided an adequate dosage of a
mood stabilizer. Mixed mood states with a combination
of depressive symptoms, increased energy, and increased
impulsivity represent a potentially dangerous condition
with increased risk of suicide [30]. Thus, a possible mech-
anism for antidepressant-induced suicidality could be in-
duction of mania or hypomania in such patients. How-
ever, although theoretically feasible, overall data thus far
do not support an increase in suicidality in bipolar pa-
tients exposed to antidepressants [34].

Jitteriness and akathisia may occur in some patients
taking antidepressants. Akathisia is a sensation of intense
restlessness that occurs primarily in patients taking an-
tipsychotic drugs, and may sometimes result in patients
becoming severely agitated or suicidal. Akathisia with
suicide attempt has been described in eight patients tak-
ing fluoxetine [14]. Jitteriness sometimes seen in sus-
ceptible individuals taking TCAs may represent a mild
form of akathisia. It has been suggested that more seri-
ous states of akathisia are more likely to occur with an-
tidepressants with dopaminergic effects or high potency
SSRIs than with other antidepressants [30,35]. However,
a recent review of 107 articles by Sinclair et al. [36] con-
cluded that an antidepressant-induced jitteriness/anxiety
syndrome remains poorly characterized and the effect of
the syndrome on suicide rates has not been evaluated.

In a small percentage of patients, depression may para-
doxically worsen with antidepressant treatment in some
cases leading to the occurrence of suicidal thoughts or
actions [37]. In 1989, Baldessarini estimated [38] that,
in general, a given antidepressant will produce a favor-
able response in about 70% of patients and most of the
remainder will show no significant effects; however, a
small percentage will worsen. A recent study found [24]
that emergence, worsening, and improvement of suici-
dal ideations occurred in 3.2%, 14.74%, and 90.79% of
hospitalized patients treated with antidepressants, respec-
tively. In some instances worsening of depression may
lead to the emergence of suicidality, as evidenced by a
number of case reports [8,11–13,15,39,40]. Damlugi and
Fergusson [10] estimated that worsening of depression
occurred in about 1% of patients. An investigation of 554
subjects randomly assigned to 12 weeks of treatment with
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imipramine or sertraline showed higher rates of 7.1% of
all patients (8.6% of premenopausal women; 4.5% and
5.9% of postmenopausal women and men, respectively
[41]. Although not a common occurrence, the possibil-
ity of an antidepressant increasing depressive symptoms
obviously may pose a clinical dilemma for clinicians.

Worsening of depression in some cases may be re-
lated to the existence of many different clinical subtypes
[42]. Three of the DSM-IV symptoms of major depres-
sion may show opposite changes (weight loss or gain,
insomnia or hypersomnia, psychomotor agitation or re-
tardation), being broad enough to include very differ-
ent types of depression. However, there are no means
of defining these subtypes. Recent publications [43,44]
have suggested new definitions for agitated or mixed de-
pression based on the coexistence of a major depressive
episode and hypomanic symptoms such as psychomotor
agitation, intense inner tension, and racing or crowded
thoughts. The authors suggested that when these types
of states are treated with antidepressants, adverse out-
come with increased agitation, psychotic symptoms, and
increased risk of suicide might be induced.

In theory, antidepressants that may be stimulating
could cause insomnia and thereby create an additional
stressor and increased risk for some patients. Sleep dis-
turbances are associated with increased risk for suicide
[45] and suicidal ideations during depression are frequent
in patients with insomnia compared to patients without
insomnia. Patients with depression and insomnia score
high on the Beck Scale for Suicidal Ideation compared
with patients without insomnia [46]. Another possible
construct involves the effect of antidepressants on cere-
bral electrical activity. Struve et al. [47] reported a strong
association between paroxysmal Electroencephalography
(EEG) abnormalities and suicidal and assaultive behav-
ior, and hypothesized that EEG disturbances may lead to
increased vulnerability to impairments in impulse con-
trol, and thereby to increased risk of suicidality. A study
[48] of quantitative EEG parameters as predictors of
changes during SSRI treatment in major depressive disor-
der showed that left-right asymmetry of combined theta
and alpha power correlated significantly with changes in
suicidal ideation from baseline. Thus, it is conceivable
that, by inducing changes in cerebral electrical activity,
antidepressants may enhance suicidal tendencies in some
patients.

Soloff et al. [49] reported that almost half of borderline
personality disorder patients treated with any antidepres-
sant showed increased depression and suicidality. Certain
patients in this population may respond differently to dif-
ferent antidepressants and be at risk for antidepressant-
induced suicidality. The mechanism by which this might
occur is unclear. It has also been postulated that some

patients who do not suffer from borderline personality
disorder may experience antidepressant-induced border-
line reactions that include emergence of uncharacteris-
tic aggression, self mutilation, and suicidality [30], again
by an unknown mechanism. Patients with panic and
anxiety disorders seem to be particularly susceptible to
antidepressant-induced jitteriness and may also be more
vulnerable to antidepressant-induced suicidality [50].

The neurobiological mechanisms underlying increased
suicidality concurrent with antidepressant treatment are
poorly understood. Abnormalities of neurotransmission
have been implicated in the occurrence of depression
and suicide, so neurotransmitters and/or neuroreceptor
changes are likely to be involved in suicidal behavior con-
comitant with antidepressant treatment. The serotoner-
gic (5-hydroxytryptamine; 5-HT) system has been stud-
ied the most extensively. Suicidality has been associated
with a serotonin deficit independent of psychiatric diag-
nosis, and an increased number of 5HT1A and 5HT2 recep-
tors have been found in the prefrontal cortex of suicide
victims [51], which could be expected to produce recep-
tor sensitivity. Acute changes in brain serotonin receptor
sensitivity might help explain the phenomenon of activa-
tion [32].

Electrophysiological studies in laboratory animals sug-
gest that chronic SSRI administration induces adaptive
neuronal changes and a resulting net enhancement in
serotonergic function [52]. In contrast, subacute admin-
istration of SSRIs does not affect net 5-HT function.
Increased availability of synaptic 5-HT secondary to sero-
tonin transporter blockade by an SSRI is rapidly counter-
balanced by a decrease in the firing rate resulting from
5-HT1A autoreceptor activation so that net serotonergic
function is neither increased or decreased [52]. These
findings are consistent with the risk of suicidality being
greatest early in antidepressant treatment.

Activity of the serotonin system might also be involved
in the explanation for the observation that children are
more sensitive than adults to the behavioral effects of
SSRIs. Serotonin function varies during human devel-
opment. Susceptibility to SSRI-induced behavioral side
effects may be a function of brain maturation and vary
according to the age of the patient [53].

Animal and postmortem studies have demonstrated
that antidepressants increase central brain-derived neu-
rotropic factor (BDNF) and activate the BDNF-tyrosine
kinase receptor B (TrkB), which plays an important
role in their therapeutic mechanisms. Several possible
mechanisms related to this pathway have been pro-
posed to account for antidepressant-induced suicidality
[54]. Possibilities include (1) acute reduction of BDNF
by antidepressants; (2) dose-dependent effects of an-
tidepressants on central BDNF levels; (3) age-related
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effects of antidepressants on BDNF expression; (4) over-
expression of truncated TrkB or underexpression of full-
length TrkB; (5) dysfunction of the TrkB pathway; and
(6) antidepressant-induced mania secondary to increased
central BDNF levels. Further exploration of these hy-
potheses is needed to elucidate the role of BDNF and TrkB
in treatment-emergent suicidality.

Genetic factors may play a role in individual suscep-
tibility to the effects of serotonin on suicidal behaviors.
It has been found that a polymorphism in the serotonin
transporter gene confers an increased risk of side ef-
fects to SSRI treatment [55]. Patients with slower hepatic
biotransformation via cytochrome P450 2D6 isoenzyme
might have reduced clearance of certain SSRIs, result-
ing in higher levels following a dose of medication [56].
These factors may contribute to idiosyncratic responses to
antidepressants, including suicidality.

A meta-analysis of data from the Treatment of Ado-
lescent Depression Study showed a significant correla-
tion between the relative risk for suicidal behavior and
antidepressant half life, particularly with fluoxetine, the
antidepressant with the longest half life [57]. Exactly
how antidepressant half life might be a contributing fac-
tor to treatment-emergent suicidal behavior is unclear,
however. A number of other potential mechanisms for
antidepressant-induced suicidality remain unexplored.
Of particular interest would be the role of other subtypes
of serotonin receptors and receptors for other neurotrans-
mitters such as norepinephrine.

Are SSRIs More Likely to Induce Suicidal
Behavior Than Are TCAs?

Another area of controversy involves the question of
whether SSRIs place patients at a greater risk for suici-
dality than do other antidepressants such as TCAs. Alto-
gether several meta-analyses are consistent to the extent
that most of them do not find any differences be-
tween the risk of suicidal behavior with modern antide-
pressants/SSRIs compared to placebo or treatment with
standard antidepressants, mostly TCAs [58]. Notably, an
analysis by Jick et al. [5] using the UK General Practice
Research Database from 1993 to 1999 showed a similar
risk among users of amitriptyline, fluoxetine, and parox-
etine compared with the risk among users of dothiepin.
However, a meta-analysis by Fergusson et al. [28], which
included the largest number of studies addressing this is-
sue, documented an association between suicide attempts
and the use of SSRIs. The increased risk was explained
by a higher number of suicide attempts, while there was
no actual increased suicide risk. Another relatively large
meta-analysis by Gunnell et al. [21] found “weak evi-

dence” that SSRIs could induce a risk of suicide attempts.
Thus, the exact comparative risk is difficult to define.
However, any potential induction of suicidality of SSRIs
compared to TCAs may be compensated for by a much
lower risk of a fatal outcome of a suicide attempt with an
SSRI compared to a TCA [58].

Should Clinicians Alter Their Practice
of Prescribing Antidepressants?

In spite of conflicting findings among studies, it may be
seen that antidepressants may result in increased suici-
dal ideations in certain vulnerable persons, particularly
early in the course of treatment. The risk in adults is
less than that in children and adolescents. Still, an ac-
tual increase in completed suicide related to antidepressant
treatment has not been conclusively demonstrated [59].
If antidepressants do increase the risk of suicide in some
patients, the number of additional deaths would appear
to be small because ecological studies have generally
found that suicide mortality has declined (or at least not
increased) as SSRI usage has increased [60]. For the pa-
tient population as a whole, there is reasonable evidence
that antidepressants are able to reduce suicidal ideations
and suicidal behavior in depressed patients [1] and bene-
fits of antidepressants appear to be greater than risks from
suicidal ideations and attempts [28].

Nevertheless, regulatory agency warnings have had
a notable impact upon antidepressant prescribing pat-
terns. In the United States from 1994 to 2004, diagno-
sis of depression in pediatric patients increased from 3 to
5 per 1000, but after the FDA advisory the rate decreased
back to 1999 levels. The proportion of patients receiving
no antidepressants increased to three times the rate pre-
dicted by the preadvisory trend [61]. Decreases in antide-
pressant prescribing have been associated with increases
in rates of suicidality in children and adolescents [62].
Pediatric policies appear to have had an adverse effect on
adult prescribing with the rate of diagnosed depression
7.7% lower after the advisory than would have been ex-
pected on the basis of the preadvisory historical trend.
Adults with depression who did not receive an antide-
pressant increased from an average of 20% before the
policy to an average of 30% [63]. The apparent impact on
prescribing patterns has resulted in some arguing that the
FDA overreacted to the analysis of the pediatric antide-
pressant trials with resultant unintended consequences
[64]. Not all studies have demonstrated a negative im-
pact, however. An ecological study of young people in
the UK [65] concluded that the noticeable reduction
in antidepressant prescribing following regulatory action
in 2003 to restrict the use of SSRIs in persons under

CNS Neuroscience & Therapeutics 16 (2010) 227–234 c© 2010 Blackwell Publishing Ltd 231



Antidepressant-Induced Suicidality R. R. Reeves and M. E. Ladner

age 18 did not seem to have been associated with
changes, either favorable or unfavorable, in suicidal be-
havior in that population.

A decrease in antidepressant prescribing under these
conditions may be a reason for concern because a valu-
able modality for the treatment of depression may be in
danger of underutilization. But clearly, clinicians should
not stop prescribing antidepressants when they are indi-
cated. The World Psychiatric Association consensus state-
ment recommends that risks of suicidality with antide-
pressants have to be balanced against the well-known
beneficial effects of the medications [66]. Perhaps the
matter may be best summarized by Moller’s statement
that, “The ongoing discussion about suicidality-inducing
effects should not prevent physicians from prescribing SS-
RIs and other antidepressants to their patients if they are
clinically indicated. However, they should take into ac-
count potential risks and manage them by good clinical
practice” [58].

What precautions then should be taken to prevent
complications in the rare patient who might exhibit sui-
cidal behavior as a result of antidepressant treatment?
Obviously, a number of biologic and psychosocial fac-
tors must be considered and clinical vigilance, regular
clinical follow-up, and supportive therapeutic relation-
ship with physicians and mental health professionals are
essential ingredients for suicide prevention. One of the
first mandates for physicians is primum no nocere—first
do no harm. Psychiatrists should try to identify vulner-
able individuals and develop effective prevention strate-
gies to avoid iatrogenic precipitation of antidepressant-
induced suicidality. Before initiating treatment with an
antidepressant, clinicians should carefully review the pa-
tient’s past psychiatric history and assess any family his-
tory of mental illness, including mood disorders and any
suicide attempts among relatives. Past suicidal behav-
ior by the patient, particularly any behavior represent-
ing adverse events that may have occurred as a result
of previous antidepressant treatment, should be assessed.
Patients should also be screened to determine whether
they might have unrecognized bipolar disorder. Before
prescribing an antidepressant, clinicians should educate
patients and their families or other caregivers to watch
for signs of worsening depression or suicidality, and be
instructed to report such symptoms immediately if they
occur [6].

When antidepressant treatment is initiated it is impor-
tant to monitor patients, especially at the beginning of
treatment or when the dose is increased or decreased. The
FDA initially recommended that pediatric and adolescent
patients have visits once a week during the first month
of treatment, every 2 weeks during the second month,
and a visit at 3 months [67], but later modified its rec-

ommendations to make them less specifically prescrip-
tive of weekly in person visits. Additional studies need
to be conducted to provide detailed guidelines for all pa-
tients. Regardless, careful monitoring should be consid-
ered. Particular attention should be given to patients with
abrupt changes in symptoms and those developing symp-
toms that were not part of their presentation prior to the
initiation of treatment. It is important to remember that
worsening symptoms could be due to the underlying dis-
ease or might be a result of drug treatment, and that ac-
tivating symptoms (e.g., irritability, impulsivity, anxiety,
insomnia, agitation, hostility, akathisia, hypomania, and
mania) could indicate increased suicidal risk.

The management of patients who do exhibit suicidality
secondary to antidepressant treatment should involve a
careful evaluation of suicide risk, including the presence
of a plan of self-harm and the availability of a method to
carry out such a plan (e.g., guns in the home). If there
appears to be a risk of suicide, hospitalization should be
seriously considered. In some instances the dose of an an-
tidepressant may need to be decreased or the medication
discontinued; this should be determined on an individual
basis for each case. If antidepressants are to be stopped,
some authorities recommend tapering instead of abrupt
discontinuation [6]. Starting a different antidepressant is
also a case by case decision, and when done would obvi-
ously require careful monitoring.

In conclusion, the benefits of antidepressants out-
weigh their risks and the judicious use of these
medications can serve to effectively treat and actually
protect depressed patients from suicide [68]. However,
appropriate precautions and monitoring must be exer-
cised to avoid the increased risk of suicide in an ap-
parently small, but real, number of patients. Additional
information on FDA recommendations on antidepressant
use in children, adolescents, and adults may be obtained
at www.fda.gov/cder/drug/antidepressants/default.htm.

Conflict of Interest

The authors have no conflict of interest.

References

1. Moller HJ. Evidence for beneficial effects of

antidepressants on suicidality in depressed patients: A

systemic review. Eur Arch Psychiatry Clin Neurosci

2006;256:329–343.

2. Kirsch I, Deacon BJ, Huedo-Medina TB, et al. Initial

severity and antidepressant benefits: A meta-analysis of

data submitted to the food and drug administration. PLoS

Med 2008;5:260–268.

3. Moller HJ. Isn’t the efficacy of antidepressants clinically

relevant? A critical comment on the results of the

232 CNS Neuroscience & Therapeutics 16 (2010) 227–234 c© 2010 Blackwell Publishing Ltd



R. R. Reeves and M. E. Ladner Antidepressant-Induced Suicidality

metaanalysis by Kirch et al. 2008. Eur Arch Psychiatry Clin

Neurosci 2008;258:451–455.

4. Tang TZ, DeRubeis RJ, Hollon SD, et al. Personality

change during depression treatment. Arch Gen Psychiatry

2009;66:1322–1330.

5. Jick H, Kaye JA, Jick SS. Antidepressants and the risk of

suicidal behaviors. JAMA 2004;292:338–343.

6. Culpepper L, Davidson JRT, Dietrich AJ, et al. Suicidality

as a possible side effect of antidepressant treatment. Prim

Care Companion J Clin Psychiatry 2004;6:79–86.

7. Reeves RR, Ladner ME. Antidepressant-induced

suicidality: Implications for clinical practice. South Med J

2009;102:713–718.

8. Reeves RR, Brister JC. Serious suicide attempt with

duloxetine treatment (letter). South Med J 2008;101:769.

9. Akiskal HS, Mallya G. Criteria for the “soft” bipolar

spectrum: Treatment implications. Psychopharmacol Bull

1987;23:68–73.

10. Damluji NF, Ferguson JM. Paradoxical worsening of

depressive symptomatology caused by antidepressants.

J Clin Psychopharmacol 1988;8:347–349.

11. Teicher MH, Glod C, Cole JO. Emergence of intense

suicidal preoccupation during fluoxetine treatment. Am J

Psychiatry 1990;147:207–210.

12. Masand P, Gupta S, Dewan M. Suicidal ideation related to

fluoxetine treatment. N Engl J Med 1991;324:420.

13. King RA, Riddle MA, Chappell PB, et al. Emergence of

self-destructive phenomenon in children and adolescents

during fluoxetine treatment. J Am Acad Child Adol

Psychiatry 1991;30:329–332.

14. Wirsching WC, Van Putten T, Rosenberg J, et al.

Fluoxetine, akathisia and suicidality: Is there a causal

connection? Arch Gen Psychiatry 1992;49:580–581.

15. Aursnes I, Tvete IF, Gaasemyer J, Natvig B. Suicide

attempts in clinical trials with paroxetine randominized

against placebo. BMC Psychiatry 2005;3:14.

16. Healy D. Emergence of antidepressant induced suicidality.

Prim Care Psychiatry 2000;6:23–28.

17. Beasley CM Jr, Dornself BE, Bosomworth JC, et al.

Fluoxetine and suicide: A meta-analysis of

controlled trials of treatment for depression. BMJ

1991;303:685–692.

18. Khan A, Khan S, Brown WA. Suicide rates in clinical

trials of SSRIs, other antidepressants, and placebo:

Analysis of FDA reports. Am J Psychiatry

2003;160:790–792.

19. Simon GE, Savarino J. Suicide attempts among patients

starting depression treatment with medications or

psychotherapy. Am J Psychiatry 2007;164:1029–1034.

20. Simon GE, Savarino J, Operskalski B, Wang PS. Suicide

risk during antidepressant treatment. Am J Psychiatry

2006;163:41–47.

21. Gunnell D, Saperia J, Ashby D. Selective serotonin

reuptake inhibitors (SSRIs) and suicide in adults:

Meta-analysis of drug company data from placebo

controlled, randomized controlled trials submitted to the

MHRA’s safety review. BMJ 2005;330:385–388.

22. Tiihonen J, Lonnqvist J, Wahlbeck K, et al.

Antidepressants and the risk of suicide, attempted suicide,

and overall mortality in a nationwide cohort. Arch Gen

Psychiatry 2006;63:1358–1367.

23. Hammad TA, Laughren TP, Racoosin JA. Suicide rates in

short-term randomized controlled trials of newer

antidepressants. J Clin Psychopharmacol 2006;26:203–207.

24. Seemuller F, Riedel M, Obermeier H, et al. The

controversial link between antidepressants and suicidality

risks in adults: Data from a naturalistic study on a large

scale sample of in-patients with a major depressive

episode. Int J Neuropsychopharmacol 2009;12:181–189.

25. Hammad TA, Laughren T, Racoosin J. Suicidality in

pediatric patients treated with antidepressant drugs. Arch

Gen Psychiatry 2006;63:332–339.

26. Bridge JA, Iyengar S, Salary CB, et al. Clinical response

and risk for reported suicidal ideation and suicide

attempts in pediatric antidepressant treatment: A

meta-analysis of randomized controlled trials. JAMA

2007;297:1683–1696.

27. Juurlink DN, Mamdani MM, Kopp A, Redelmeier DA.

The risk of suicide with selective serotonin reuptake

inhibitors in the elderly. Am J Psychiatry

2006;163:813–821.

28. Fergusson D, Doucette S, Glass KC, et al. Association

between suicide attempts and selective serotonin

reuptake inhibitors: Systematic review of randomized

controlled trials. BMJ 2005;330:396–399.

29. Stone M, Laughren T, Jones ML, et al. Risk of suicidality

in clinical trials of antidepressants in adults: Analysis of

proprietary data submitted to US Food and Drug

Administration. BMJ 2009;339:b2880.

doi: 10.1136/bmj.b2880.

30. Teicher MH, Glod CA, Cole JO. Antidepressant drugs and

the emergence of suicidal tendencies. Drug Safety

1993;8:186–212.

31. Feuerstein TJ, Jackisch R. Why do some antidepressants

promote suicide? Psychopharmacol 1980;90:422.

32. Goodman WK, Murphy TK, Storch EA. Risk of adverse

behavioral effects with pediatric use of antidepressants.

Psychopharmacol 2007;191:87–96.

33. Walkup J, Labellarte M. Complications of SSRI treatment.

J Child Adolesc Psychopharmacol 2001;11:1–4.

34. Grunze HC. Switching, induction of rapid cycling, and

increased suicidality with antidepressants in bipolar

patients: Fact or overinterpretation? CNS Spectr

2008;13:790–795.

35. Rothschild AJ, Locke CA. Reexposure to fluoxetine after

serious suicide attempts by three patients: The role of

akathisia. J Clin Psychiatry 1991;52:491–493.

36. Sinclair LI, Christmas DM, Hood SD, et al.

Antidepressant-induced jitteriness/anxiety syndrome:

Systematic review. Br J Psychiatry 2009;194:483–490.

CNS Neuroscience & Therapeutics 16 (2010) 227–234 c© 2010 Blackwell Publishing Ltd 233



Antidepressant-Induced Suicidality R. R. Reeves and M. E. Ladner

37. Gibbons RD, Brown CH, Hur K, et al. Early evidence on

the effects of regulators’ suicidality warnings on SSRI

prescriptions and suicide in children and adolescents. Am

J Psychiatry 2007;164:1356–1363.

38. Baldessarini R. Current status of antidepressants: Clinical

pharmacology and therapy. J Clin Psychiatry

1989;50:117–126.

39. Creaney W, Murray M, Healy D. Antidepressant induced

suicidal ideation. Hum Psychopharmacol 1991;6:329–332.

40. Hoover CE. Additional case of suicidal ideation associated

with fluoxetine. Am J Psychiatry 1990;147:1570–1571.

41. Harvey AT, Silkey BS, Kornstein SG, Clary CM. Acute

worsening of chronic depression during a double-blind,

clinical randomized trial of antidepressant efficacy:

Differences by sex and menopausal status. J Clin Psychiatry

2007;68:951–958.

42. Henry C, Demotes-Mainard J. SSRIs, suicide, and violent

behavior: Is there a need for a better definition of the

depressive state? Curr Drug Safety 2006;1:59–62.

43. Benazzi F, Koukopoulos A, Akiskal HS. Toward a

validation of a new definition of agitated depression as a

bipolar mixed state (mixed depression). Eur Psychiatry

2004;19:85–90.

44. Akiskal HS, Benazzi F, Perugi G, Rihmer Z. Agitated

“unipolar depression reconceptualized as a depressive

mixed state: Implications for the antidepressant-suicide

controversy. J Affect Disord 2005;85:245–258.

45. Bernert RA, Joiner TR Jr, Cukrowicz KC, et al. Suicidality

and sleep disturbances. Sleep 2005;28:1135–1141.

46. Chellappa SL, Araujo JF. Sleep disorders and suicidal

ideation in patients with depressive disorder. Psychiatry

Res 2007;153:288–293.

47. Struve FA, Klein DF, Saraf KR. Electroencephalographic

correlates of suicide ideation and attempts. Arch Gen

Psychiatry 1972;27:363–365.

48. Iosifescu DV, Greenwald S, Devlin P, et al. Pretreatment

frontal EEG changes in suicidal ideation during SSRI

treatment in major depressive disorder. Acta Psychiatr

Scand 2008;117:271–276.

49. Soloff PH, George A, Nathan RS, et al. Paradoxical effects

of amitriptyline on borderline patients. Am J Psychiatry

1986;143:1603–1605.

50. Pohl R, Yeragani VK, Balon R, Lycaki H. The jitteriness

syndrome in panic disorder patients treated with

antidepressants. J Clin Psychiatry 1988;49:100–104.

51. Mann JJ, Arango V, Marzuk PM, et al. Evidence for the

5-HT hypothesis of suicide. A review of post-mortem

studies. Br J Psychiatry Suppl 1989;155(Suppl 8):7–14.

52. Blier P, de Montigny C. Possible serotonergic mechanisms

underlying the antidepressant and anti-obsessive-

compulsive disorder responses. Biol Psychiatry

1998;44:313–323.

53. Gross C, Zhuang X, Stark K, et al. Serotonin 1 A receptor

acts during development to establish normal anxiety-like

behavior in the adult. Nature 2002;416:396–400.

54. Tsai SJ. Possible involvement of the BDNF-dependent

pathway in treatment-emergent suicidality or decreased

response to antidepressants. Med Hypothesis

2005;65:942–946.

55. Perlis H, Mischoulon D, Smoller JW, et al. Serotonin

transporter polymorphisms and adverse effects with

fluoxetine treatment. Biol Psychiatry 2003;54:879–883.

56. Brosen K. Some aspects of genetic polymorphism in the

biotransformation of antidepressants. Therapies

2004;59:5–12.

57. Smith EG. Association between antidepressant half-life

and the risk of suicidal ideation or behavior among

children and adolescents: Confirmatory analysis and

research implications. J Affect Disord 2009;114:143–148.

58. Moller HJ. Is there evidence for negative effects of

antidepressants on suicidality in depressive patients? Eur

Arch Psychiatry Clin Neurosci 2006;256:476–496.

59. Reith DM, Edmonds L. Assessing the role of drugs in

suicidal ideation and suicidality. CNS Drugs

2007;21:463–472.

60. Hall WD, Lucke J. How have the selective serotonin

rekuptake inhibitor antidepressants affected suicide

mortality? Aust N Zeal J Psychiatry 2006;40:941–950.

61. Libby AM, Brent DA, Morrato HD, et al. Decline in

treatment of pediatric depression after FDA advisory on

risk of suicidality with SSRIs. Am J Psychiatry

2007;164:884–891.

62. Centers for Disease Control and Prevention. Suicide

trends among youths and young adults aged 10–24 years:

United States, 1990–2004. MMWR Morb Mortal Wkly Rep

2007;56:905–908.

63. Valuck RJ, Libby AM, Orton HD, et al. Spillover effects on

treatment of adult depression in primary care after FDA

advisory on risk of pediatric suicidality with SSRIs. Am J

Psychiatry 2007;164:1198–1205.

64. Sussman N. FDA warnings and suicide rates: Unintended

consequences. Prim Psychiatry 2008;15:22–23.

65. Wheeler BW, Gunnell D, Metcalfe C, et al. The

population impact on incidence of suicide and

non-fatal self harm of regulatory action against the use of

selective serotonin reuptake inhibitors in under 18s in the

United Kingdom: Ecological study. BMJ 2008;336:

542–545.

66. Moller HJ, Baldwin DS, Goodwin G, et al. Do SSRIs or

antidepressants in general increase suicidality? WPA

Section On Pharmacopsychiatry: Consensus statement.

Eur Arch Psychiatry Clin Neurosci 2008;258(Suppl 3):3–23.

67. Morrato EH, Libby AM, Orton HD, et al. Frequency of

provider contact after FDA advisory on risk of pediatric

suicidality with SSRIs. Am J Psychiatry 2008;165:42–50.

68. Rihmer Z, Akiskal H. Do antidepressants t(h)reat(en)

depressives? Toward a clinically judicious formulation of

the antidepressant-suicidality FDA advisory in light of

declining national suicide statistics from many countries.

J Affective Dis 2006;94:3–13.

234 CNS Neuroscience & Therapeutics 16 (2010) 227–234 c© 2010 Blackwell Publishing Ltd


