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Shortly after fluoxetine, the first SSRI, entered the marketplace in the late 1980s, it was suggested that this medication
could induce suicidal urges in some vulnerable patients. Multiple case series attested to the possibility of a causal link
between antidepressants and worsening or de novo suicidality. Early epidemiological studies and metaanalyses, however,
cast doubt on the link, and the possibility of a causal connection was largely dismissed by the medical community for over a
decade [1].

This perspective changed in October 2004 when the U.S. Food and Drug Administration (FDA) mandated that a class-
wide “black box” warning be placed on all antidepressant medications, highlighting an associated increased risk in suicidal
thoughts and behaviors in children and adolescents [2]; this warning shortly thereafter was extended to young adults in 2007
[3]. This decision was based on new evidence from two FDA metaanalyses which found a near-doubling of the relative risk
of suicidal thoughts and behaviors in participants aged 25 or younger on the active treatment compared to those on placebo.

Following this decision, the FDA has been at the center of a controversy surrounding two key questions: (1) Is there a
causal link between antidepressants and the emergence of suicidal ideation and behaviors? (2) Did the “black box” warning
on antidepressants result in more completed suicides by dissuading doctors and patients from using an effective treatment?

Debates surrounding these two questions have generated many important questions. How do we determine causality
between a drug and a suspected adverse event? What are the mechanisms of action by which this phenomenon occurs? Who
is at risk for antidepressant-induced suicidal urges? How can we identify them?

The exploration of these questions has resulted in extensive scrutiny of many of the established practices involved in the
investigation, evaluation, and implementation of drug safety. This chapter will survey the evolution of this process,
summarize the present state of understanding, and then provide suggestions for future directions.

BRIEF HISTORY
Antidepressant-induced suicidal ideation and behavior (AISIB) has been recognized for over 50 years. Clinicians noted the
emergence of increased risk of suicide in some patients shortly after beginning treatment with imipramine. At a psychiatric
conference in Cambridge, England, in 1959, a series of speakers shared their observations of imipramine-induced agitation
and the accompanying increased risk of suicide. They distinguished this as a new phenomenon from the risk of “rollback”
suicidality; recognized in the phase between improvement of psychomotor retardation following electroconvulsive therapy,
but prior to the alleviation of depressive suicidality. Thereafter, it was recognized in Europe that antidepressants could
trigger suicidality in some vulnerable patients [4, 5].

The tricyclic antidepressants (TCA) changed the psychiatric landscape when they arrived in the 1950s. Their profound
effects on melancholic depressives were described in Ronald Kuhn’s landmark 1957 paper in the Swiss Medical Weekly [6].
The cardiotoxic effects of the TCAs, however, made them fatal in overdose, implicating them in many suicides in depressive
patients [7]. In 1987, Cassidy and Henry calculated the “fatal toxicity index,” finding that TCAs were associated with a
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much higher risk of death from poisoning than the newer generation of antidepressants, such as trazodone, mianserin, and
nomifensine, which were introduced in the United Kingdom after 1974 [8].

The discovery of the modern generation of antidepressants including SSRIs represented a momentous leap forward in
regard to the safety profile of psychopharmacological treatments for depression. It is in the wake of this advancement that
the issue of AISIB emerged again.

In 1990, Harvard psychiatrist Martin Teicher published a case series in the American Journal of Psychiatry detailing the
course of six patients who became intensely and unexpectedly suicidal shortly after beginning treatment with fluoxetine [9].
The publication shortly thereafter was followed by many others describing the same phenomenon [10–15]. These
publications triggered fierce debate resulting in an FDA hearing on the issue in 1991 [3]. The notion that fluoxetine was
causing an increase in suicides was rejected by the scientific community as it was not supported by the findings from
epidemiological trials. The FDA investigation of this possibility centered on an industry-sponsored metaanalysis of 3065
patients from a selection of clinical trials for fluoxetine. No statistically significant difference in suicidal ideation or behavior
was found between participants on active treatments and those on placebo. Furthermore, when the responses on item three of
the Hamilton Depression Rating Scale (a 4-point scale for suicidality) were analyzed, it demonstrated that the net effect of
fluoxetine use was protective against suicidality [16]. The official comment at the 1992 FDA hearing concluded that there
was no credible evidence that antidepressants overall increased the risk of suicidality [17]. The safety labeling continued
from then on to include only a general statement about the risk of suicide associated with depression; it did not directly
suggest any causative role for antidepressants in inducing suicidal thoughts and behaviors [3].

Although antidepressants appeared to have a net protective effect against suicide, the possibility that they could also
worsen or induce suicidality in some vulnerable participants was seriously considered. Paul Leber of the FDA advised Eli
Lilly to construct a scale sensitive enough to detect AISIB and to implement a prospective blind test-retest study into future
trials. The implementation of these modifications would have yielded vital information to either further allay the concerns of
existence of AISIB or to provide more data to quantify its occurrence and better understand the phenomenon. While the
scale and the adapted study protocol were designed in conjunction with the FDA, Eli Lilly never implemented them in any
future trials [17, 18].

Although the nuances of these findings were appreciated by many, the prevailing attitude following the hearing was to
attribute observed suicidality to the underlying disease rather than to the treatment [1].

This issue garnered widespread attention again in 2003 with the emergence of observed increases in hostility and suicidal
behavior in children and adolescence taking paroxetine [19]. This concern triggered a second FDA metaanalysis
demonstrating a statistically significant near-doubling of suicidality in children and adolescents in the active treatment group
(1.95—95% confidence interval 1.28–2.9) [1]. This data was interpreted by the FDA as demonstrating causality resulting in
a class-wide “black box” warning for antidepressants. A subsequent FDA metaanalysis found: an increased risk of
suicidality in young adults (under 25) approaching the same magnitude seen in children and adolescence, a neutral net effect
in adults aged 25–65, and a favorable net effect in adults older than 65 [2]. The authors of the metaanalysis concluded that
the data supported the hypothesis that antidepressants can have paradoxical effects on suicidality in some vulnerable
patients, which was strongly associated with younger age [2].

The debate on the validity of AISIB continues. Many have called for the FDA to remove the imposed black box
warnings on the grounds of newly emerging data [20, 21]. This perpetual state of ambiguity has had widespread
consequences when it comes to informing safe clinical practice, dictating medico-legal decisions, and communicating risks
to the lay public.

INVESTIGATING CAUSALITY
Investigating the causality of an adverse drug event is not a straightforward process [22]. There is in fact no gold standard
which can be employed to answer the question of whether a drug can cause a particular problem. The situational context
underlying the causality assessment will determine what type of method of investigation is used and the threshold of proof
needed [22]. Regulators have generally based decisions for drug warnings on differences in relative risk between active and
placebo groups approaching two, a position which has come under criticism [17, 23]. On the other hand, forensic experts
investigating the suspected role of a drug in causing an outcome in an individual case will often employ a Bayesian
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approach, evaluating all types of available evidence in relation to the circumstances of the individual’s case [24].
This section strives to elaborate on the strengths and limitations of the different types of evidence which have been put

forth to explore the phenomenon of AISIB.
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CAUSALITY ASSESSMENTS BASED ON INDIVIDUAL CASE
Individual reports of adverse drug events are often sentinel of a new side effect. The most commonly utilized tools for
determining causality in individual cases are related to the original Koch’s postulates published in 1890 as well as the work
of Irey, Karch, and Lasagna [24, 25]. They are based upon the following associations: (1) onset of the adverse event relative
to the initial exposure to the drug (challenge); (2) change in the adverse event when the exposure is removed (dechallenge);
(3) return of the event when the exposure is reintroduced (rechallenge); and (4) consideration of the role of other possible
causes or confounding factors.

When evaluating the role of alternative causes and confounding factors, it is prudent to consider the following: the role
of other causes (the underlying condition or other concomitant medications), the biological plausibility of the events in
relation to the exposure, and the consistency of the event across study sites and different patient populations [24].

When individual causality assessments are completed, they are generally categorized into four distinct categories [26]:

(1) Probable: the balance of information available supports causation. Evidence of “positive rechallenge” is strong
evidence.

(2) Possible: some of the available information is in favor and some is against. A “positive dechallenge” is usually
required.

(3) Unlikely: The balance of available information is against causation. It is likely due to other factors, for example, the
patients underlying condition.

(4) Unassessable: key information is missing and a reasonable assessment cannot be made.

The early published case series describing AISIB in the 1990s fulfilled many of these canons for cause and effect. Martin
Teicher, along with many others, reported upon a temporal relationship of acute worsening of suicidality following initiation
of fluoxetine (challenge) and improvement in suicidality following discontinuation of the exposure (dechallenge) [27].
Rothschild’s case series [14] demonstrated the rechallenge principle: suspected treatment-induced akathisia and suicidality
returned upon restarting the same antidepressant following a dechallenge period where these initial reactions attenuated.

These studies had many confounding factors [28], most notably that many of the patients were on other psychotropic
medications for comorbid psychiatric conditions. Furthermore, Teicher’s original case series was sourced from a highly
specialized tertiary mental health facility catering to intractable cases.

When many of these reports initially surfaced in the 1990s, regulators were faced with a difficult decision. Regulators
feared that generalizing a suspected link between antidepressants and suicidality from these more complicated patients to all
clinical populations could likely deter many patients away from an effective treatment. Given the paucity of supporting
epidemiological data at this time, there was insufficient evidence to warrant a mandated warning. As discussed above, the
FDA deferred from issuing a warning in lieu of collaborating with Eli Lilly to design and implement a blinded challenge-
dechallenge-rechallenge (CDR) study into their trials to further investigate this phenomenon.

THE ROLE OF RANDOMIZED CONTROLLED CLINICAL TRIALS IN ADVERSE
EVENT RESEARCH
The evidence from large-scale epidemiological trials gained increasing importance in medicine in the latter half of the 20th
century. Critical contributions to healthcare were made by subjecting much of the clinical lore to empirical validation,
ultimately disproving many redundant and dangerous practices [29]. What followed was the beginnings of the evidence-
based medicine (EBM) movement, which stratified hierarchies of analysis methods; hereafter, metaanalyses and randomized
controlled trials (RCTs) were viewed as superior to case reports even those demonstrating CDR [30]. If a trial is double-
blinded and randomized through its design, it was thought that the data would be free from researcher and respondent biases.
Following this, any difference that occurs between the active and the placebo group must be due to a causal effect of the
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This position was evident from the reported minutes [31] from the FDA’s Psychopharmacological Drugs Advisory

Committee (PDAC) in 1991, when the members of the committee voted unanimously 10–0 “no” on the statement “There is
credible evidence to support a conclusion that antidepressant drugs cause the emergence and/or intensification of suicidality
and/or other violent behaviors.” Cases in medico-legal settings also followed suit, and many plaintiffs seeking damages for
drug-induced injuries based on evidence from CDR had their cases dismissed if epidemiological evidence did not support
their argument [32, 33]. This de facto position lulled many into believing that the nonsignificant differences in suicidal
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thoughts between active and placebo groups in RCTs proved that antidepressants were simply not capable of causing
worsening or de novo suicidality, and that any emergence of these behaviors could be accounted for by the underlying
condition.

Fierce debate erupted around this position in academic journals and in medico-legal settings; the following section
discusses a selection of salient points.

ASCERTAINMENT BIAS
A series of flaws in data management strategies and inconsistent terminology are among the identified deterrents when
reviewing the conglomerate data assessing this relationship. Suicidal acts have been coded under disparate terms ranging
from anxiety, agitation, akathisia, emotional liability, thinking abnormally, abnormal dreams, psychosis and others through to
aggravated depression or treatment ineffectiveness and sometimes less obvious terms such as nausea [30]. Furthermore,
some events which have clearly not been suicidal in nature have been misclassified as suicide attempts, such as a patient
who only slapped her own face [34]. Newer suicide classification systems such as the Columbia-Suicide Severity Rating
Scale (C-SSRS) have since been developed to improve the accuracy in the coding of suicidality in clinical trials [35].

Another challenge in the accurate recording of safety data involves the lack of systematic collection of suicide data.
Suicidal events in the initial trials of the antidepressants were recorded through a spontaneous reporting system. Voluntary
reporting of side effects makes this system susceptible to ascertainment bias. In order to improve accuracy of recording
suicidal events, consensus groups have recommended tracking it systematically as a primary outcome in many trials for drug
acting on the central nervous system [36].

LACK OF CLINICAL TRIALS POWERED TO DIFFERENTIATE BETWEEN
DEPRESSIVE SUICIDALITY AND AISIB
Clinical trials have not been powered to differentiate between suicidality due to the underlying condition and suicidality due
to a drug-induced effect. As a result, the relative risk of suicidality between the active and the placebo does not allow us to
accurately estimate the true frequency of AISIB. In the active group, the reported data of suicidal thoughts and behaviors
will be composite of risks: (1) those who became suicidal despite treatment; (2) those who became suicidal due to AISIB;
(3) minus those who did not become suicidal because of the treatment. Therefore, if we accept that antidepressants in fact
prevented suicidality in some, the relative risks of increased suicidality between active and the placebo groups would likely
underestimate the true frequency of treatment-emergent suicidal events.

Clinicians and patients, if asked, can often distinguish between depression and drug-induced suicidality [36]. And while
standardized protocols like the C-SSRS are not powered to detect when a drug causes suicidality, clinical judgment within a
trial can do so. Had the designed CDR study been completed by Eli Lilly, the results would have offered specific data on the
frequency of AISIB.

Some groups have developed clinical scales to attempt to detect AISIB in children, adolescents, and adults [37, 38].
These scales predominately detect the “activation syndrome,” which has been hypothesized to be one pathway by which
worsening or de novo suicidality occurs on treatment. There are additional mechanisms by which clinicians believe this
AISIB occurs, such as emotional blunting; however, currently the phenomenon remains incompletely characterized and
difficult to prospectively detect and measure.
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CLINICAL TRIALS OF ANTIDEPRESSANTS WILL SHOW DIFFERENT RELATIVE
RISKS OF SUICIDALITY DEPENDING ON THE POPULATION STUDIED
Medications can differ in their effectiveness in decreasing depressive suicidality between active and placebo groups
depending on severity of the depression in the population treated. To elaborate on this, consider the following example [36].
Imipramine has been long known to have profound effects in improving melancholic depression [39]. Melancholic patients
are 80 times more likely to commit suicide than mildly depressed patients [40]. If a randomized placebo-controlled trial was
conducted in this population with suicidal behaviors investigated as a primary outcome, it would likely yield a relative risk
of suicidal behaviors that would be < 1.

If a similar trial of imipramine was conducted in patients with a milder depression, the relative risk of suicidal behavior
would likely change. Many factors are at play here: the cohort of patients with mild depression treated with imipramine
would not experience as significant of an improvement in depressive suicidality in comparison to the placebo group, as both 
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groups at baseline were at less risk. Furthermore, as imipramine has been reported to cause worsening suicidality in some
vulnerable patients [3, 4], the medication in the active group actually has the potential to induce worsening or de novo
suicidal behaviors in some; therefore, the active group could in fact generate more suicidal behaviors.

The first example which generated a relative risk less than 1 should not be interpreted as proof that imipramine cannot
cause worsening suicidal ideation and behavior and the second example should not be interpreted that imipramine is a
dangerous medication which increases suicidality in all patients.

Phase one healthy volunteer studies are useful in circumventing the bias of confounding by indication when investigating
AISIB. When adverse events occur at a greater frequency in healthy adult volunteers, the adverse event cannot be said to be
due to the underlying psychiatric condition.

A recent systematic review [41] found that the treatment of adult healthy volunteers with antidepressants doubled their
risk of harm related to suicidality and violence; odds ratio 1.85 (95% confidence interval 1.11–3.08, P = .02, I2 = 18%). The
number needed to treat to harm one healthy person was 16 (95% confidence interval 8–100; Mantel-Haenszel risk difference
0.06). Additionally, there is evidence that antidepressants appear to have a greater overall benefit when used in more
severely depressed patients [42]. These contrasting examples illustrate that RCTs of antidepressants describe the ratio
between the risks and benefits of these drugs in particular populations rather than providing evidence of whether the drugs
have the ability to trigger suicidality.

GENERALIZING TO CLINICAL POPULATIONS
It is difficult to generalize the ratio of risks versus benefits of antidepressants to patient encounters in everyday practice due
to the unrepresentative population often recruited into clinical trials. Most studies select patients who are not severely
depressed, suicidal, or suffering from other psychiatric comorbidities such as substance use disorders; they are often
excluded if they are taking other psychiatric medications. Furthermore, these patients have a level of support and contact
with clinical staff within these trials, which is generally unavailable for patients treated in the community.

There has been one large-scale trial which has investigated the effectiveness of antidepressants in adults in a
representative US clinical population: Sequenced Treatment Alternatives to Relieve Depression Study (STAR-D) [43].
However, due to the absence of a placebo group, a relative risk of suicidal acts between an active and a placebo group cannot
be calculated.

In contrast, we have antidepressant suicidality data from a clinically representative population of children and
adolescences. The Treatment for Adolescents with Depression Study (TADS) [44] was a 36-week clinical trial that included
outpatients with moderate to severe major depressive disorder, but excluded youths considered at especially high risk for
suicide due to recent history of suicidal behavior or prominent suicidal ideation, or with comorbid substance abuse or severe
conduct disorder. The trial also included patients who were taking other psychiatric medications such as medications for
Attention Deficit Hyperactivity Disorder.

The first 12 weeks of the trial was double-blinded and randomized. The analysis of the data showed that there was a
statistically significant (P = .016) difference in proportion of youths with suicidal events between the placebo condition
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(2.7%) and the fluoxetine treatment (11%) [45]. During this period, there was a near fourfold increase in suicidal thoughts
and behaviors in patients taking fluoxetine compared to placebo. This is a doubling of relative risk when compared to the
findings from the FDA metaanalysis that resulted in the initial black box warning in children and adolescence of 1.95 (95%
CI 1.28–2.9) [1]. Given the paucity of equivalent studies in adult populations, it is uncertain how the risk versus benefit ratio
would differ in a more clinically representative population.

DID THE BLACK BOX WARNING INCREASE SUICIDES?
Many were concerned that the placement of the black box warning would deter doctors and patients from using
antidepressants, inadvertently resulting in a net increase in suicide.

Published research suggests that, in most of the Nordic countries and in the United States, the use of modern
antidepressants over the past decade in clinical practice was associated with a generally moderate decrease in overall suicide
rates, varying by sex and age groups [46].

Gibbons et al. reported that, in both the United States and the Netherlands, SSRI prescriptions for children and
adolescents decreased from 2003 to 2005, after US and European regulatory agencies issued warnings about a possible
suicide risk with antidepressant use in pediatric patients. This was found to be associated with a rise in suicidality among
children and adolescents [47]. Despite these widely publicized warnings and the introduction of new guidelines, 
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antidepressant prescribing in patients under 19 then increased between 2005 and 2012 in the United States, United Kingdom,
and other European countries [48]. Within the United States, national suicide data from the CDC noted that rates of
completed suicide among people 10–34 years of age have actually increased gradually between 1999 and 2010 [49] without
any sudden changes around the time of the FDA black box warnings.

Furthermore, Baldessarini et al. [50] in a review of 29 studies reporting on the relationship between antidepressant
prescriptions and suicide rates found that only 9 of 29 studies reported significant inverse correlations between increased use
of modern antidepressants and declining trends in suicide rates. Six studies found no relationship exists and 14 studies found
inconsistent correlations over sex or age subgroups.

These studies cannot directly identify a causal relationship between rates of antidepressant prescribing and rates of
suicide. There are multiple uncontrolled factors which can be responsible for correlation. An area with increased
antidepressant prescribing may be associated with a lower rate of suicide indirectly through improved access to mental
health resources. Furthermore, other less obvious issues may also impact correlations such as trends in process of
investigating and documenting deaths. Autopsy rates have been found to have tighter correlations with the reporting of
completed suicides than rates of antidepressant prescription rates. This correlation suggests that changes in the rates of
suicides might actually be due to changes in detection of suicides by autopsy rather than by fluctuations in antidepressant
prescribing [51, 52].

We cannot ignore the very real possibility that regulatory warnings may have resulted in unnecessary harm, dissuading
some doctors from prescribing antidepressants to patients who would have otherwise benefited from treatment. This risk
must be weighed against the greater benefit involving increased awareness among clinicians about a serious and avoidable
iatrogenic effect of these medications. Given the large number of confounding factors which are at play in these ecological
trend studies, it is doubtful if any firm conclusions can be made about the true impact of regulatory warnings on lives lost or
saved.

MECHANISMS OF ACTION
Activation Syndrome
Patients can often experience worsening of neuropsychiatric symptoms, such as anxiety and agitation, after they have started
taking an antidepressant. This was first observed with TCAs, when such phenomena were well-known clinically and often
referred to as “jitteriness syndrome” [53].

In recent years, particular attention has been paid to a similar cluster of symptoms which represent excessive emotional
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arousal and/or behavioral activation which occur during the course of antidepressant treatment; this syndrome has been
termed “activation syndrome.” It has been proposed that activation phenomena may represent an intermediate state change
that fosters increased risk for suicidality [54].

The precise definition of the syndrome and underlying mechanism(s) of action are still unclear. The stimulation
syndrome has been characterized as including the following psychiatric signs and symptoms: irritability, agitation, somatic
manifestations of anxiety, panic attacks, restlessness, hostility, aggression, insomnia, disinhibition, emotional liability,
impulsively, social withdrawal, akathisia, off behavior, hypomania/mania, and psychosis [55].

It is unknown whether the activation syndrome represents a single spectrum of stimulation; one which begins mild
anxiety and progresses toward mania/psychosis, or if it represents multiple different diatheses. A naturalistic cohort study in
adults identified antidepressant-induced behavioral activation in 7% of patients (21/301); about half of the patients
developed it within 3 days, and about two thirds did so within 1 week [53]. A recent metaanalysis [56] on data from 6767
subjects of adverse events associated with antidepressants in youths found that rates of excessive arousal-activation during
treatment with antidepressants were at least as high in juvenile anxiety (13.8%) as depressive (9.79%) disorders, and much
lower with placebos (5.22% vs 1.10%, respectively; both P < .0001).

Susceptibility to and the nature of SSRI-induced behavioral side effects may be a function of brain maturation and vary
according to the age of the patient [57]. Activation is more common in children and adolescents than adults and up to twice
as common in children than adolescents [58]. A recent naturalistic study [59] reported that patients who suffered from such
adverse events were significantly younger than those who did not (P = .02), and every 1-year increase in age was associated
with a 27% decrease in the probability of a severe event. A biological susceptibility to activation syndrome [60] is supported
by preclinical studies wherein prepubertal rodents administered SSRIs displayed increased density of the serotonin
transporters in the frontal cortex that persisted into maturity [61]. In addition, their response to serotonergic and
noradrenergic probes was dramatically different when they were at their prepubertal age [62].
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As the syndrome has only recently become an area of interest and the syndrome remains ill-defined, there is a dearth of
any empirical evidence specifically powered to investigate this phenomenon in relation to suicide. This stands in contrast to
the robustness of case reports describing the emergence of intense and unexpected suicidal urges often preceded by the
recent initiation of antidepressant medication [63].

Activation Syndrome and Akathisia
Akathisia is classically associated with dopamine receptor blockade induced by antipsychotic medication; however,
antidepressants have also been implicated in the phenomenon [64]. It is unknown whether antidepressants and antipsychotics
both share an underlying common pathway. Consensus is lacking on whether akathisia should be included within the
activation syndrome or whether it should be treated as a separate diathesis.

Akathisia is usually divided into the subjective (e.g., inner psychic restlessness) and the objective component (e.g., knee
bobbing while sitting) [65]. The experience of akathisia has been well-documented in the clinical literature. Some of the best
descriptions of akathisia come from the medical literature on the use of reserpine in the mid-1950s, an antihypertensive
which was later found to have antipsychotic and antidepressant effects [66]:

Increased tenseness, restlessness, insomnia and a feeling of being very uncomfortable.

On the first day of treatment he reacted with marked anxiety and weepiness, on the second day felt so terrible with such marked
panic at night that the medication was cancelled.

The first few doses frequently made them anxious and apprehensive. They reported increased feelings of strangeness, verbalized
by statements such as “I don’t feel myself” or “I’m afraid of some of the unusual impulses I have.”

There is good evidence that akathisia can exacerbate psychopathology in general [67] and that it can be linked to both
suicide and violence [66].

The current labels for SSRI antidepressants specify that the drugs can cause akathisia and agitation and warn about
developing suicidality in the early phase of treatment, on treatment discontinuation, and in the wake of a dosage increase
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during the course of treatment.

Activation Syndrome and Mania
It is well-known that antidepressants can precipitate manic spectrum symptoms (mixed states, hypomania, mania) in
susceptible individuals [68]. Antidepressants are administered with caution to depressed patients with a family history of
bipolar disorder out of concern for the possibility of triggering a manic episode. There is consensus that the risk of
treatment-emergent mania spectrum symptoms is higher in younger populations [56].

It is unknown whether antidepressant-induced manic-like states and true mania found in Bipolar Disorder share
convergent underlying neurobiological pathways.

The emergence of hypomania and mania in patients on antidepressant treatment poses diagnostic challenges, particularly
in attributing causality [69]. One explanation is that the emergence of mania on treatment may reflect unrecognized bipolar
disorder, triggered by antidepressants among persons who have not previously become manic or hypomanic spontaneously.
Alternative possibilities include simply the induction of a treatment-induced stimulation syndrome manifesting as a manic-
like state or perhaps even the de novo induction of bipolar disorder by mood-elevating treatments [56].

A recent systematic review reported that the overall rates for “mania or hypomania” in children and adolescence in
clinical trials, specifically, were 8.19% with and 0.17% without antidepressant treatment [56]. In a comprehensive
metaanalytic review [69] of an adult population with MDD, the authors found the overall risk of mania with/without
antidepressants averaged 5.97% with and 1.24% without antidepressant exposure.

Some researchers have hypothesized that the excess in suicidality observed during clinical trials of antidepressants
reflected a state shift into mania induced by antidepressants [70]. Mixed state mania is associated with high rates of suicidal
behavior [71, 72]. Forensic experts have also implicated antidepressant-induced mania and psychosis as likely causative
factors in suicides and homicides [66].

Emotional Blunting
Another mechanism that may contribute to suicidal events is treatment-induced emotional blunting. Several reports
published since 1990 have linked SSRI intake with the production of emotional blunting, detachment, or an amotivational 
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syndrome [63]. Qualitative studies conducted to understand patient experiences of this syndrome have included patients who
have attributed the emergence of suicidality to the emotional side effects of antidepressants [73]. There is a lack of
systematic empirical evidence investigating this phenomenon, so its frequency is not reliably known.

The analysis of the safety data from TADS study [44] did not find link between akathisia and suicide. Although this
study has not been prospectively designed to assess such a relationship, the lack of an obvious correlation between frank
activated states and suicide suggests that other adverse effects of antidepressants such as emotional blunting may have been
implicated in the increased rates of suicidality in patients taking fluoxetine.

Antidepressant Drug Withdrawal
An often underappreciated clinical problem associated with the use of antidepressants is the emergence of withdrawal
symptoms upon treatment discontinuation and/or interruption [74, 75]. Worsening anxiety and mood instability including
manic-like states have been associated with antidepressant discontinuation [76]. Withdrawal symptoms typically appear
within 3–4 days of stopping an antidepressant or after initiating a medication taper. They may be mild and resolve
spontaneously within 1–2 weeks; in other cases, they may persist for months or even years, leading to what has been defined
as “persistent post withdrawal disorder.” Withdrawal symptoms are most prominent in agents with shorter half-lives and
high potency, such as venlafaxine and paroxetine [74, 77]. A significant negative correlation has been found between
antidepressant plasma half-life and suicide (Spearman’s rho, r  = − .929, P < .01), suggesting more severe discontinuation
symptoms associated with shorter half-life antidepressants may contribute to suicidality [78].

FUTURE DIRECTIONS

s
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Medications, especially centrally acting nervous system drugs (CNS), seem to have a track record of producing
unpredictable side effects [see Table 1]. For instance, 15%–20% of patients with epilepsy on antiepileptic medication
experience psychiatric adverse effects. These include behavioral problems (e.g., hyperactivity, irritability, aggression),
depression, and psychosis. In fact, in 2008, the FDA also issued an alert about increased suicidality for patients on
antiepileptic therapy [91]. Currently, we are unable to predict who will be affected by many of the side effects of CNS active
medications.

Individual susceptibility to antidepressant side effects may reflect complex gene-drug interactions. Variants in either
pharmacodynamic (e.g., serotonin transporter polymorphisms) or pharmacokinetic (e.g., slow hepatic biotransformation)
processing of an antidepressants may contribute to idiosyncratic reactions [55].

Pharmacogenomic research in treatment-emergent suicidal ideation is an active area which is yielding promising results
[36]. Genetic information collected during large trials such as STAR*D, GENDEP, MARS, and TORDIA have identified
genetic markers associated with treatment-emergent suicidal ideation (TESI). Work remains to be done by these groups to
follow up their initial discoveries linking TESI to specific genetic markers by confirming their results in other cohorts.
Partial replication has been reported for two glutamate receptor genes in the Munich Antidepressant Response Signature
(MARS) project. Of the 79 markers found in the MARS project, 14 markers were identified in a replication sample, and a
discriminate analysis of the 79 markers revealed 91% probability to classify TESI versus non-TESI correctly in the
replication sample [36].

There remain many obstacles before this technology will start influencing daily clinical practice such as the need for
ongoing intellectual and financial investments [92]. This promising field of inquiry suggests that pharmacogenomic testing
may one day provide the opportunity to weigh the benefit of antidepressant treatment against the predicted risk of side
effects specific to the individual patient.

CONCLUSIONS
AISIB remains a controversial issue. At the root of this is a misunderstanding about the science of causality assessments.
Many continue to use safety data from double blind randomized controlled trials of antidepressants to draw conclusions
about whether antidepressants can or cannot cause suicidal behavior. As stated previously, these analyses are underpowered
to detect AISIB. Rather, they produce a ratio of risks and benefits related to antidepressant treatment in certain patient
populations. This position has been promoted by a hierarchical view that certain types of evidences are more valid than
others, rather than viewing them as simply different types of evidence.

In the absence of any trials powered to differentiate depressive suicidality from AISIB, the best evidence of this
phenomenon remains case reports documenting CDR relationships.
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TABLE 1 Summary of FDA Warnings for Drug Classes Associated With Suicidality

Drug Class Drugs Summary of Label Warnings

Suicidality included in boxed warning

Biologics Interferon alpha Depression and suicidal behavior including suicidal ideation, suicidal
attempts, and completed suicide have been reported in association with
treatment with alpha interferons [79]
Implemented in 2002

Antidepressants All Increased risk of suicidal ideation and behavior in people under 25 [80]
Implemented in 2004 for children
Implemented in 2007 for adults less than 25

Antipsychotics approved for
augmentation treatment of
MDD or bipolar depression

MDD augmentation:
Aripiprazole (2007)
Olanzapine/fluoxetine
combination (2009)
Quetiapine ER (2009)
Lurasidone (2013)
Brexpiprazole (2015)

Increased risk of suicidal ideation and behavior in people under 25
Implemented for all following the decision to place a boxed warning for
suicidality on antidepressants in 2004
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 Bipolar depression:
Olanzapine/fluoxetine
combination (2004)
Quetiapine IR (2006)
Quetiapine ER (2008)

 

Attention deficit hyperactivity
disorder

Atomoxetine Increased risk of suicidal thoughts in children and adolescents [81]
Implemented in 2005

Huntington’s Disease
medications

Tetrabenazine Increased risk of suicidal thoughts and behavior in patients with
Huntington’s disease [82]
Implemented in 2008

Antimalarial medications Mefloquine Neuropsychiatric side effects which can be permanent. Cases of suicidal
ideation and behavior have been reported [83]
Implemented in 2013

Suicidality included in ”Warnings and Precautions”

Antipsychotic/antihypertensive Resperpine
Introduced to United
States in 1954

Drug-induced depression may persist for several months after drug
withdrawal and may be severe enough to result in suicide [84]

Nausea medications Metoclopramide
FDA approved 1980

Warnings and precautions: Depression and suicidal ideation [85]

Acne medications Isotretinoin Warnings and precautions: Increased risk for suicide, suicidal behavior,
and suicidal ideation [86]
Implemented in 2005

Prescription sedatives and
hypnotics

All Increases risk of suicidal thoughts and behaviors [87]
Implemented in 2006

Antiepileptics and
anticonvulsants

All Antiepileptic drugs increase the risk of suicidal behavior or ideation [88]
Implemented in 2008

Leukotriene inhibitors Montelukast sodium Postmarketing reports with Singulair include suicidal thoughts and
behaviors [89].
Implemented in 2009
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TABLE 1 (Continued)

Drug Class Drugs Summary of Label Warnings

Smoking cessation Varenicline
Boxed warning from
2009 to 2016
Boxed warning removed
in 2016, and warnings of
neuropsychiatric effects
were placed in the
“Warnings and
Precautions” section

Postmarketing reports of serious or clinically significant
neuropsychiatric adverse events have included changes in mood
(including depression and mania), psychosis, hallucinations, paranoia,
delusions, homicidal ideation, aggression, hostility, agitation, anxiety,
and panic, as well as suicidal ideation, suicide attempt, and completed
suicide [90]
Boxed warning from 2009 to 2016
Boxed warning removed in 2016, and warnings of neuropsychiatric
effects were placed in the “Warnings and Precautions” section
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It is clear that antidepressants can be beneficial in many conditions and can reduce suicidality in some patients. This,
however, does not guarantee that in some vulnerable patients antidepressants cannot also induce worsening or de novo
suicidality. Multiple case reports from various independent academics, in various locations, and in different patient
populations have attested to this phenomenon. Judges and juries have also altered sentences or acquitted defendants for
violent crimes if antidepressant-induced effects were judged to be contributory [63].

An important point to consider is the reasoning behind a regulatory agency’s decision to issue warnings about adverse
drug reactions. The FDA’s guidelines [93] for issuing boxed warnings state two important situations when a boxed warning
should be issued: (1) An adverse event is so serious in proportion to the potential benefit of the drug that it is essential that it
be considered in assessing the risks and benefits of using the drug. (2) The serious event can be prevented or reduced in
frequency or severity by appropriate use of the drug (e.g., careful monitoring). However, many drugs meet criteria for these
guidelines which do not carry black box warnings.

The transcripts and summaries from the Pharmaceutical Drugs Advisory Committee (PDAC) deliberations on whether to
place or remove boxed warning for antiepileptics and varenicline, respectively, reveal that the decision making is in fact
more complex than stated in the FDA guidelines [94, 95]. The decisions tend to involve weighing proven efficacy against
the rarity of the event in questions. In the case of antiepileptics and varenicline, the undeniable benefit of these drugs appears
to have steered the majority of members to vote to keep only warnings about worsening neuropsychiatric events, such as
suicidality in the “Warnings and Precautions” section rather than recommend a black box warning.

The current practice of issuing and removing black box warnings on the basis of risk vs benefit assessments derived from
randomized controlled trials can lead to misinterpretation. In case of the removal of the black box warning from varenicline,
many may interpret this to mean that there is no evidence that this medication can cause psychiatric decompensation leading
to suicide. The action of removing the boxed warning can be seen as negating the validity of the numerous case reports and
medico-legal cases of treatment-induced suicidality for this medication. Instead, the removal of the boxed warning should be
interpreted as a statement on the extreme rarity of these events in the face of proven and significant efficacy. When
ambiguities exist about the reasoning behind placing or not placing black box warning, we risk misinforming clinicians and
the lay public about a potentially fatal iatrogenic side effects.

A clearer message about risks of AISIB should be promoted. One that acknowledges the possibility of paradoxical
worsening on antidepressants in all populations, but also communicates the age-stratified risks. Furthermore, clinicians and
patients must be educated about the signs of AISIB in order to promote rapid identification of the phenomenon and quick
intervention.
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