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Objective: The authors’ goal was to investigate whether there
is a greater suicide risk in the placebo arms of placebo-con-
trolled studies of active medication for the treatment of acute
manic episode and the prevention of manic/depressive epi-
sode. If so, this would be a strong ethical argument against the
conduct of such studies.

Method: All placebo-controlled, double-blind, randomized
trials of medication for the treatment of acute manic episode
and the prevention of manic/depressive episode that were part
of a registration dossier submitted to the regulatory authority of
the Netherlands, the Medicines Evaluation Board, between 1997

and 2003, were reviewed for occurrence of suicide and at-
tempted suicide.

Results: In 11 placebo-controlled studies of the treatment of
acute manic episode, including 1,506 patients (117 person-
years) in the combined active compound group and 1,005 pa-
tients (71 person-years) in the combined placebo group, no sui-
cides and no suicide attempts occurred. In four placebo-con-
trolled studies of the prevention of manic/depressive episode,
including 943 patients (406 person-years) in the combined ac-
tive compound group and 418 patients (136 person-years) in
the combined placebo group, two suicides (493/100,000 per-
son-years of exposure) and eight suicide attempts (1,969/
100,000 person-years of exposure) occurred in the combined
active compound group, but no suicides and two suicide at-
tempts (1,467/100,000 person-years of exposure) occurred in
the combined placebo group.

Conclusions: Concern about greater risk of suicide or at-
tempted suicide in the placebo group should not be an argu-
ment against the conduct of placebo-controlled trials for these
indications, provided that appropriate precautions are taken.

(Am J Psychiatry 2005; 162:799–802)

The use of control subjects given placebo in clinical tri-
als is associated with ethical problems, especially in cases
where effective treatment is available (1, 2) and where pro-
gressive diseases involve potential deterioration that is
likely to be irreversible. In Europe, however, granting a li-
cense to study treatment of bipolar disorder, manic epi-
sode, and bipolar depression and the prevention of manic/
depressive episode is conditioned on demonstration of ef-
ficacy in comparison with placebo (3).

Patients with bipolar disorder are at high risk for com-
mitting suicide; the estimated rate is 400/100,000 person-
years of exposure, compared with the international gen-
eral population average of 17/100,000 person-years of ex-
posure (4, 5). The rate of suicide attempts is approximately
2,000/100,000 person-years of exposure in patients with
bipolar disorder (6, 7).

Recently, Goodwin et al. (8) reported that anticonvul-
sant treatment was associated with higher rates of suicide
and suicide attempts than was lithium among patients
treated for bipolar disorder for varying amounts of time.
This finding is consistent with others noting that lithium,
the gold standard therapy in bipolar disorder, may lower
suicide risk (5, 6, 9, 10).

In addition to all other controversial issues concerning
the use of placebo, the high risk of suicide in bipolar disor-
der and the possible suicide protection of lithium are ar-

guments against the conduct of studies with a placebo
group in this disorder (11).

The aim of this study is to investigate whether the risk of
suicide and attempted suicide is indeed greater in placebo
groups in studies of the treatment of acute manic episode
and the prevention of manic/depressive episode in order
to determine if this would be an argument against the
conduct of such studies.

Method

All double-blind, placebo-controlled, randomized trials con-
ducted for the treatment of acute manic episode and for the pre-
vention of manic/depressive episode (3) that were part of a regis-
tration dossier submitted to the Medicines Evaluation Board of
the Netherlands between the years 1997 and 2003 were reviewed
for committed and attempted suicides. (In 1997, after a long pe-
riod of time, the first compound for the treatment of bipolar dis-
order was submitted to the Medicines Evaluation Board.) The du-
ration of the acute manic episode studies varied between 3 and 12
weeks. Prevention studies were included only if they had a mini-
mum duration of 52 weeks.

The Medicines Evaluation Board is the regulatory authority of
the Netherlands. To obtain a marketing authorization, pharma-
ceutical companies are required to submit a dossier to the Medi-
cines Evaluation Board that includes all clinical trials conducted
for a drug under development.

Pharmaceutical companies are required to report in their regis-
tration dossiers all efficacy and safety results, including suicides
and attempted suicides (12). These dossiers contain studies that
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may have been published as well as studies that will never be
published. The decision of whether to grant a market authoriza-
tion to a given product is based on the assessment of the com-
plete dossier.

The original studies submitted by the companies to the Medi-
cines Evaluation Board dossiers were selected. All suicides and
suicide attempts that occurred during the placebo-controlled
phase (as defined in the individual study protocols) of these stud-
ies were considered cases. The a priori definition of suicide and
suicide attempt in this investigation was the definition that was
used in the studies submitted to the Medicines Evaluation Board.
Because the dossiers submitted are confidential and are the prop-
erty of the pharmaceutical companies, the dossiers were made
anonymous.

Analyses were based on the intent-to-treat population, includ-
ing all patients who were randomly assigned to active medication
or placebo. Suicides and attempted suicides that occurred after
the placebo-controlled phase were not included in the analyses.
The incidence of suicide and suicide attempts was estimated for
person-years at risk, and the statistical significance of differences
between groups was assessed on the basis of a Poisson model.

Results

During the period under investigation, 11 placebo-
controlled studies for treatment of acute manic episode
and four studies for the prevention of manic/depressive
episode were submitted to the Medicines Evaluation Board
(Table 1).

A total of 2,511 patients were included in the 11 interven-
tion studies for acute manic episode: 1,506 in the active
compound groups and 1,005 patients in the placebo
groups. These patients contributed in total 188 person-
years of exposure (117 person-years of exposure in the ac-
tive compound groups and 71 person-years of exposure in
the placebo group). The duration of the studies varied from
21 days to 84 days. Six studies had a three-arm design. Lith-
ium was the active comparator in four studies and halo-
peridol in two. All studies included patients who were hos-
pitalized at the beginning of the study. DSM criteria were
used for the diagnosis in 10 studies: DSM-III-R criteria in
one and DSM-IV criteria in nine. Suicidal patients were ex-
cluded at baseline in seven studies (N=1,685); suicidal pa-
tients were not explicitly excluded in the other four (N=
826). Exclusion of suicidal patients was done on the basis
of the clinician’s evaluation at entry to the study in five
studies and based on a rating of 3 or more on item 3 of the
Hamilton Depression Rating Scale in the other two.

No suicide occurred while patients were receiving the
active medication, the active comparator, or the placebo
during the study period.

One suicide occurred 21 days after the completion of
the study in a patient from an active treatment group who
was using medication at the time of suicide. One fatality
occurred in the placebo group: a patient discontinued the
placebo treatment 6 days after the start of the study be-
cause of insufficient response and died 20 days later as a
result of a motor vehicle accident. This accident was
coded as injury and not suicide.

One attempted suicide occurred in the placebo group in
a patient who decided to withdraw from the study after 2
days of treatment. This patient was treated for 3 weeks
with active medication and made a suicide attempt 3 days
later. These cases of suicide and attempted suicide that
occurred after the placebo-controlled phase of the studies
were not included in the analysis.

A total of 1,361 patients were included in the four stud-
ies of the prevention of manic/depressive episode: 943 in
the active compound groups, contributing 406 person-
years, and 418 patients in the placebo groups, contribut-
ing 136 person-years. The duration of the studies varied
from 52 to 76 weeks. Three studies had a three-arm design
with lithium as active comparator; in these studies 258
patients were treated with lithium, contributing 80
person-years. Two studies included inpatients and out-
patients, and the other two studies included only out-
patients. DSM-III-R criteria were used to establish the di-
agnosis in one study, and DSM-IV criteria were used in
the other three studies. Suicidal patients were excluded at
baseline in all studies. In two studies the clinician deter-
mined at entry of the study whether the patient was at se-
rious suicide risk. In the other two studies suicide risk was
based on a rating of 3 or more on item 3 of the Hamilton
depression scale.

Two patients committed suicide in the long-term stud-
ies of prevention of manic/depressive episode. Both sui-
cides occurred in active compound groups. The suicide
rate in the combined active compound group was 493/
100,000 person-years of exposure. Another suicide oc-
curred in the active compound group 3 weeks after the pa-
tient dropped out of the study. This patient was not in-
cluded in the analysis. No suicide occurred in the placebo
groups; therefore, no statistical test was possible.

TABLE 1. Suicidal Activity in Placebo-Controlled Studies in the Medicines Evaluation Board Database (1997–2003)

Indicationa

Study 
Duration 
(weeks)

Patients Given Placebob Patients Given Active Compoundb

N

Committed
Suicide

Attempted
Suicide

N

Committed
Suicide

Attempted
Suicide

N Rate N Rate N Rate N Rate
Treatment of acute manic episode (N=11) 3–12 1,005 0 0 0 0 1,506 0 0 0 0
Prevention of manic/depressive episode (N=4) >52 418 0 0 2 1,467 943 2 493 8 1,969
a N indicates number of studies.
b N indicates number of patients. Rate is per 100,000 person-years of exposure.
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There was a total of 10 attempted suicides. Two occurred
in the combined placebo group and eight in the combined
active compound group. The incidence rate of suicide at-
tempts per 100,000 person-years of exposure was 1,467 in
the placebo group and 1,969 in the active compound group.
The differences between the two incidence rates were not
statistically significant (likelihood ratio=0.15, df=1, p<0.71,
likelihood ratio test).

Two patients who were in the active compound group
made a suicide attempt during follow-up, i.e., after dis-
continuation from the study. These patients were not in-
cluded in the analysis.

No suicides occurred in the lithium treatment groups.
Two suicide attempts were reported in the lithium treat-
ment groups, resulting in a suicide attempt rate of 1,801/
100,000 person-years of exposure in the lithium groups.

Discussion

The results presented here indicate no greater risk of
suicide among patients with acute manic episode or stabi-
lized bipolar disorder who were treated with placebo com-
pared with the risk of patients who were treated with an
active compound under the conditions of the trials. More-
over, the inclusion in the analysis of the suicides and at-
tempted suicides that occurred after the completion of the
studies does not change this result. These findings are
compatible with findings from depression (13, 14) and
schizophrenia (15, 16) trials.

Several limitations of this study should be considered
when interpreting its results. The first is its limited power,
due to the relatively low incidence of suicide and at-
tempted suicide even in this high-risk population (1,467
suicide attempts per 100,000 person-years in the com-
bined placebo groups). Yet it should be kept in mind that
the evidence presented here is likely to be the best avail-
able because of the extraordinary large number of patients
included in the pooled analysis (N=3,872).

A bias that may limit the generalizability of the results is
caused by the exclusion in these studies of patients who
were at risk for committing suicide (7, 17–19). However, in
the recently reported study of Goodwin et al. (8) the inci-
dence of suicide was 66/100,000 person-years of exposure
in the lithium treated patients and 155/100,000 person-
years of exposure in patients given anticonvulsants
(mainly divalproex), whereas the suicide rate in the active
treatment arms of the placebo-controlled prevention stud-
ies of our investigation was 493/100,000 person-years of
exposure. This figure indicates that patients with bipolar
disorder are at high risk for suicide, even if they are consid-
ered nonsuicidal and treated with an active compound.

The studies included in our investigation are part of reg-
istration files. Because some studies are not submitted to
the Medicines Evaluation Board (e.g., because a company
decided to stop further development of the drug) our in-
vestigation did not cover all studies conducted in the pe-

riod 1997 to 2003. However, “negative” studies and new
studies that have not (yet) been published were available
in the database. Therefore, this information is not likely to
be affected by publication bias and is adequate for ad-
dressing the current research question.

We believe that the evidence presented gives some indi-
cation that placebo treatment does not raise the risk of
suicide among patients who are eligible to participate in
these kinds of trials.
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Objective: The authors examined platelet serotonin reuptake
inhibition and response to selective serotonin reuptake inhibi-
tor (SSRI) treatment in depressed adolescents.

Method: Twenty-three depressed adolescents participating in
pharmacokinetic studies of SSRIs had platelet serotonin re-
uptake measured before and after 14–28 days of treatment.
The Clinical Global Impression (CGI) improvement rating was de-
termined on the basis of all clinical information and was per-
formed blind to the platelet data.

Results: Improvement in depressive symptoms as rated with
the CGI improvement subscale was significantly associated with
the percentage change in platelet serotonin reuptake inhibition
from pre- to posttreatment. Improvement in depression was
also associated with absolute decrease in platelet serotonin re-
uptake when adjusted for the magnitude of baseline reuptake.

Conclusions: Platelet serotonin reuptake inhibition may be an
appropriate surrogate biological marker for the pharmacody-
namic activity of SSRIs in depressed adolescents.

(Am J Psychiatry 2005; 162:802–804)

Selective serotonin reuptake inhibitors (SSRIs) have
been shown to be efficacious in children and adolescents
for the treatment of depression (1–3). The presumed
mechanism of action for the therapeutic effect of SSRIs is
blockade of the serotonin reuptake transporter on pre-
synaptic neurons, with the subsequent increase in trans-
mission by serotonergic neurons. Human platelets have a
serotonin reuptake transporter that is identical to the one
in the brain (4), thus the platelet transporter may be used
as a surrogate marker for the effect of SSRIs on serotoner-
gic neurons.

Previous positron emission tomography data have indi-
cated that adults taking 20 mg of paroxetine or 20 mg of
citalopram had a 77% mean occupancy of the serotonin
transporter in the brain (5). It has also been observed that
at the typical minimum therapeutic doses of SSRIs in
adults (e.g., 20 mg of fluoxetine or paroxetine, 50 mg of
sertraline, 40 mg of citalopram), the mean serotonin re-
uptake inhibition in patient platelets was 60%–80% (6).

However, the extent of platelet serotonin reuptake inhibi-
tion has not been quantified during SSRI treatment in ad-
olescents and has not been directly related to clinical re-
sponse in this population or in adults.

This study determined the change in platelet serotonin
reuptake in 23 adolescents with depressive symptoms
who participated in a 14–28-day pharmacokinetic study of
citalopram (20 mg/day), paroxetine (20 mg/day), or ser-
traline (50 mg/day). The relation of serotonin reuptake in-
hibition to clinical response was also examined.

Method

Subjects were participants in pediatric SSRI pharmacokinetic
studies that were approved by the University of Pittsburgh Insti-
tutional Review Board (7). They were referred to the study by their
attending child psychiatrist for initiation of SSRI treatment. The
subjects’ parents or guardians as well as those subjects aged 14
years or older provided written informed consent prior to initia-
tion of any study procedures. Verbal assent was obtained from


