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population1 and may account for almost a quarter of all
completed suicides.2 Several factors have been reported to
be associated with suicide in persons with bipolar disor-
der; however, most studies to date have been retrospective
and have not accounted for the redundant association
among variables submitted for analysis. We recently
examined the association between baseline clinical and
demographic variables and subsequent suicide attempts
and completions through 2 years of follow-up of partici-
pants in the Systematic Treatment Enhancement Program
for Bipolar Disorder (STEP-BD).3 Several variables pre-
dicted suicide when considered alone—including base-

Case-Control Analyses of the Impact of Pharmacotherapy
on Prospectively Observed Suicide Attempts
and Completed Suicides in Bipolar Disorder:

Findings From STEP-BD

Lauren B. Marangell, M.D.; Ellen B. Dennehy, Ph.D.; Stephen R. Wisniewski, Ph.D.;
Mark S. Bauer, M.D.; Sachiko Miyahara, M.S.; Michael H. Allen, M.D.;

Melissa Martinez, M.D.; Rayan K. Al Jurdi, M.D.; and Michael E. Thase, M.D.

Objective: Given high rates of suicide and suicide
attempts in bipolar disorder and the data suggesting
a suicide-protective effect of lithium, we evaluated
the impact of pharmacotherapy on prospectively
observed suicides and suicide attempts in subjects
in the Systematic Treatment Enhancement Program
for Bipolar Disorder (STEP-BD).
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There were 270 suicide events in STEP-BD (8 com-
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1 postbaseline visit, and have prescription informa-
tion within 30 days of the suicide event. This re-
duced the available cohort to 106 cases. Matching
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tempt, and a propensity score that considered bipolar
subtype, marital status, age at onset, and history of
psychosis, resulting in 93 matched pairs. A second-
ary analysis added mood state status within 30 days
of the suicide event to the propensity score (N = 54
pairs). The association of drug prescriptions with
suicide attempts/completions was assessed using
a conditional logistic regression model.

Results: The results do not indicate a relationship
between lithium use and suicide attempts or comple-
tions (p = .41). Similar findings were found for expo-
sure to valproate, carbamazepine, lamotrigine, and
the atypical antipsychotic medications. An associa-
tion between selective serotonin reuptake inhibitor
(SSRI) prescription and suicide events was observed
(p < .0001). Findings were similar in a secondary
analysis that controlled for mood state.

Conclusion: Our data are not consistent with a
suicide-protective effect of lithium. The association
between suicide events and SSRI prescriptions re-
quires cautious interpretation due to complex rela-
tionships between treatment, severity, and suicidality.
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he risk of suicide in bipolar disorder is estimated to
be at least 15 times higher than that of the general



Pharmacotherapy and Suicide in Bipolar Disorder

J Clin Psychiatry 69:6, June 2008 917PSYCHIATRIST.COM

line suicidal ideation, age, gender, marital status, and
the percent of days spent either anxious or irritable in the
year prior to baseline—but after controlling for redundant
associations from other baseline characteristics, only his-
tory of suicide attempt (OR = 4.52, p < .0001) and per-
cent of days spent depressed in the past year (OR = 1.16,
p = .036) were significantly associated with suicide at-
tempts or completions. Pharmacotherapy was not consid-
ered in our previous report.

There is a growing literature supporting the use of lith-
ium as a suicide-protective agent in bipolar disorder. In a
pooled analysis of 34 studies, the rate of suicide attempts
and completions with lithium treatment was 0.210 per 100
person years (95% CI = 0.172 to 0.253), compared to the
baseline rate (non-lithium) of combined attempts and
completed suicides of 3.10 per 100 person years (95%
CI = 2.80 to 3.42). This represents a 14.8-fold (95%
CI = 8.84 to 25.6, p < .0001) risk reduction associated
with lithium treatment.4 However, these studies are
mostly retrospective and may reflect a selection bias for
positive lithium responders and/or more adherent pa-
tients. Goodwin and colleagues5 evaluated data from a
retrospective cohort study of 20,638 health plan members
with diagnosed bipolar disorders. They report that the risk
of death by suicide was 2.7 times higher (95% CI = 1.1 to
6.3) with valproate treatment compared to lithium treat-
ment, and the risk for nonfatal suicide attempts was 1.7
(95% CI = 1.2 to 2.3) times higher with valproate treat-
ment. During the time patients were exposed to combina-
tion treatment, the risk of nonfatal suicide attempts and
completions was comparable to valproate alone, but with
more variance in the data. In addition, because the sub-
jects were not randomly assigned, a selection bias at the
level of the prescriber once again cannot be ruled out.
Cipriani et al.6 completed a systematic review and meta-
analysis of evidence from 32 randomized controlled trials
comparing long-term treatment (≥ 3 months) of mood dis-
orders (unipolar, bipolar, schizoaffective, dysthymia, or
rapid cycling) with lithium (total N = 1377) versus either
placebo or other compounds (total N = 2052), on the risk
of suicide, deliberate self-harm (including suicide at-
tempts), and all-cause mortality. This group concluded
that lithium appears to reduce the risk of death and suicide
by approximately 60%, and to reduce the risk of a com-
posite of suicide and deliberate self-harm by about 70%.
However, most of the studies included in the Cipriani
report did not include a generalizable population, such
as participants with comorbid substance use and anxiety
disorders.

In contrast, Coryell and colleagues7 applied a case-
control design to data from the National Institute of Men-
tal Health Collaborative Depression Study, a naturalistic,
long-term follow-up study of patients with major affec-
tive disorders, in which they matched patients who com-
pleted suicide (N = 15) or made suicide attempts (N = 41)

while receiving treatment during follow-up to nonsuicidal
patients (controls, N = 57). These findings are more
relevant to major depressive disorder, as only 6 of the
57 cases were diagnosed with a bipolar spectrum dis-
order. Given this caution, their findings did not support
a suicide-protective effect of lithium treatment.

The current article employs a case-control design to
assess the suicide-protective effect of lithium and other
psychotropic medications in a cohort of patients with bi-
polar disorders. This sample is similar to the more general
case-control study of patients with all affective disorder
diagnoses described above,7 and represents an advance
over several prior case-control studies in that data were
collected prospectively with a uniform assessment battery
established a priori that included standardized assessment
of pharmacotherapy and suicidality. The cohort includes
persons with bipolar disorder who experienced a suicide
or suicide attempt during the course of their participation
in STEP-BD. Specifically, we were most interested in
evaluating the suicide-protective effect of lithium, ex-
pecting that cases with suicide events would be less likely
to be prescribed lithium in the months before the event.

METHOD

Study Overview
Subjects participated in STEP-BD, a multicenter study

designed to evaluate longitudinal outcomes in patients
with bipolar disorder.8,9 The overall study combines a
large, prospective, naturalistic study utilizing a common
disease-management model and a series of randomized,
controlled trials, which share a battery of common assess-
ments. Over the course of the study, STEP-BD recruited
from 21 geographically diverse academic psychiatry cen-
ters. STEP-BD clinicians are certified in model practice
and assessment procedures, with relevant training in the
implementation of evidence-based treatment. STEP-BD
was approved by the institutional review boards of all
participating treatment centers and coordinating centers,
and oral and written informed consent was obtained from
patients prior to any study-related procedures. For sub-
jects 15 to 17 years of age, written assent was obtained,
with written informed consent obtained from a parent or
legal guardian.

Participants
From September 1998 through November 2004,

STEP-BD enrolled a total of 4360 patients. STEP-BD in-
clusion criteria were broad and required patients to be at
least 15 years of age and to meet diagnostic criteria for
bipolar I disorder, bipolar II disorder, cyclothymic dis-
order, bipolar disorder not otherwise specified, or schizo-
affective disorder, bipolar subtype, as set forth in the
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV).10 Exclusion criteria were lim-
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ited to unwillingness or inability to comply with study as-
sessments, inability to give informed consent, and being
an inpatient at time of enrollment (although hospitalized
patients could enter STEP-BD following discharge).

Assessments and Procedures
The Mini-International Neuropsychiatric Interview

(MINI, Version 5.0.0)11 was used to confirm bipolar diag-
nosis and establish comorbid Axis I illness, and was ad-
ministered by MINI-certified study clinicians on study
entry. The MINI has acceptable validity and reliability.11

Clinical course characteristics were obtained from base-
line administration of the Affective Disorders Evaluation
(ADE),9 an assessment tool that utilizes versions of the
mood and psychosis modules from the Structured Clinical
Interview for DSM-IV Axis I Disorders, Patient Edition12

modified for routine use by practicing clinicians. A con-
sensus diagnosis of one of the eligible bipolar disorders
was required on both the ADE and MINI for study entry.
The ADE also included systematic assessment of lifetime
and recent course of illness, including age at onset. Age at
onset was defined as younger than 13 years, 13 through
18 years, and older than 18 years for consistency with
other reports from this study.13

Demographic data and family history data were col-
lected at baseline. Use of services was recorded on the
Care Utilization form, a semistructured interview admin-
istered quarterly over the first year of participation and
biannually after that point. The Care Utilization Form in-
cludes information about use of different services in the
prior period, including hospitalization or suicide attempts
that might not have otherwise been reported. Serious Ad-
verse Event forms are completed in the event of death,
suicide attempts, hospitalizations, or other serious ad-
verse events. Suicide events include completed suicides,
as well as suicide attempts (defined as self-injurious be-
haviors serious enough to be categorized as a serious
adverse event and with some potential for lethality).

Prescription information is entered on the Clinical
Monitoring Form (CMF),14 a 1-page standardized record-
keeping form designed for use as a routine progress note.
Simple recording conventions are used to record medica-
tion dose. The CMF also includes a categorical assign-
ment of clinical status at each visit.14 On the basis of the
presence or absence of DSM-IV–based criteria, 1 of 8
operationally defined clinical states is assigned at each
clinic visit. Four clinical states correspond to the DSM-IV
definitions for major depressive episode and manic, hypo-
manic, or mixed episodes. Patients achieving relative eu-
thymia (≤ 2 moderate symptoms) for at least a week are
assigned a status of recovering or recovered, depending
on whether this status has been sustained for at least 8
weeks. Two subsyndromal states (≥ 3 moderate symp-
toms, but not full criteria for a mood episode) categorize
patients as either continued symptomatic (a subsyndromal

state follows an acute episode without an intervening full
recovery) or roughening (a subsyndromal state occurs
after recovery from the last full mood episode). These bi-
polar state categories and interrater reliability training are
further discussed by Sachs et al.14 In the current analysis,
clinical states of hypomanic, manic, and mixed episodes;
roughening and continued symptomatic; and recovering
and recovered are combined, resulting in these 4 potential
categories of clinical status: (1) major depressive episode;
(2) hypomanic, manic, and mixed episodes; (3) roughen-
ing and continued symptomatic; and (4) recovering and
recovered.

Intervention
Since STEP-BD was designed as an effectiveness

study, subjects received pharmacologic interventions
as clinically indicated. Study clinicians completed train-
ing in the principles of evidence-based treatment, and
pharmacotherapy guidelines based on published treat-
ment guidelines were supplied in an annually updated
Clinicians’ Handbook (STEP-BD Clinicians’ Handbook,
unpublished). This approach did not demand strict com-
pliance to a specific treatment algorithm. Instead, it em-
phasized application of evidence-based treatments at ev-
ery decision point in treatment, according to the current
priorities for a given patient.

Case-Control Cohort
Over the course of STEP-BD, there were 8 completed

suicides and 262 suicide attempts documented on the Se-
rious Adverse Event form and/or Care Utilization form.
These events, collectively, are referred to as suicide
events throughout this article. The 270 events occurred
within 182 persons, the pool of potential cases. From this
group, we applied the following inclusion criteria: must
have self-identified as white or Caucasian, must have
a baseline assessment (ADE) and at least 1 follow-up
(CMF) while in STEP-BD, and must have a follow-up
(CMF) within 30 days of the suicide event. These criteria
resulted in an available cohort of 106 cases.

The cases were then matched to controls. Eligible con-
trols were defined as whites or Caucasians who did not
have a suicide attempt or completion and had an ADE and
at least 1 CMF while in STEP-BD. Cases were matched
on history of past suicide attempt, gender, and age (< 21,
21–40, 41–60, and > 60 years). In addition, for each case
and control, a propensity score was created using bipolar
subtype, marital status, age at onset, and history of psy-
chosis. Cases and controls were also matched on propen-
sity score (± 0.02 points). The best possible case-control
match was defined as those matching on all of the hard-
matching characteristics (history of past suicide attempt,
gender, age) and having the smallest squared case-control
difference in propensity scores. In one instance, a given
control was the best match for 2 different cases. In this



Pharmacotherapy and Suicide in Bipolar Disorder

J Clin Psychiatry 69:6, June 2008 919PSYCHIATRIST.COM

instance, the best match was randomly assigned to 1 case,
and the second best match was assigned to the other case.
An additional 13 cases were lost due to the inability to
calculate a propensity score or failure to find a matched
control. A total of 93 pairs were formed for the final case-
control cohort (see Figure 1 for consort diagram).

Given the established association between depressive
symptoms and suicidality, we conducted a secondary
analysis that controlled for mood state at the visit just
prior to the suicide event. The propensity score also in-
cluded category of clinical status at the visit just prior to
the suicide event. We expanded the range of scores re-
quired to match cases and controls to ± 0.05 points, and
repeated the analysis in this cohort of 54 matched pairs.

With respect to medication exposure, the time frame
of interest was the 6 months prior to the suicide event
for cases. For those patients who were not enrolled in
STEP-BD for 6 months prior to the event, previous medi-
cation exposure (as recorded on the ADE) was used to
supplement study records. CMFs and the ADE (if appli-
cable) from the pertinent time period were examined, and
cases were classified into 1 of 3 categories: all of the
sources indicate continuous prescription of the medica-
tion of interest, some of the sources indicate exposure
(i.e., the medication was prescribed for only part of the 6-
month period), and none of the sources indicate exposure
to the medication of interest. The same method was used
to define exposure to lithium, carbamazepine, valproate,
lamotrigine, selective serotonin reuptake inhibitor (SSRI)
medications, and atypical antipsychotic medications.

For cases with more than 1 suicide event, the last sui-
cide event documented during STEP-BD participation
was chosen as the point of analysis, assuming that event
allowed clinicians the best opportunity to learn individual
patient needs and optimize pharmacotherapy. As controls
did not have a suicide event, we designed an alternate
method to define the 6-month time interval for medication
exposure. The time interval from enrollment in STEP-BD
to the last clinic visit (CMF) was defined. A date in this
interval was randomly selected, and the 6 months prior to
this random point was examined for medication exposure.
Medication exposure was then classified using the same
methods described above.

Statistical Methods
Descriptive statistics are reported as means and stan-

dard deviations for continuous variables and as per-
centages for discrete variables. The association of drug
prescriptions with suicide attempts/completions was as-
sessed using a logistic regression model that looks at the
case/control dyad referred to as conditional logistic re-
gression model. A 2-sided p value less than .05 was used
to indicate statistical significance.

RESULTS

The characteristics of the cases and controls are pre-
sented in Table 1. As the pairs were matched on these
variables, each group included 73.1% with a history of
a prior suicide attempt, 28.0% male, and 55.9% between

Table 1. Characteristics of Cases and Controls in the Study of
the Impact of Pharmacotherapy on Prospectively Observed
Suicide Events in Bipolar Disorder

Cases, Controls,
Variable N = 93 N = 93
Variables used to match cases and controls

History of past suicide attempt, N (%) 68 (73.1) 68 (73.1)
Gender, male, N (%) 26 (28.0) 26 (28.0)
Age, mean (SD), y 35.3 (10.6) 36.4 (12.5)
Age distribution, N (%)

< 21 y 9 (9.7) 9 (9.7)
21–40 y 52 (55.9) 52 (55.9)
41–60 y 30 (32.3) 30 (32.3)
61+ y 2 (2.2) 2 (2.2)

Variables used in propensity score

Age at onset of bipolar symptoms, 15.4 (7.8) 12.0 (5.4)
mean (SD), y

Bipolar subtype, N (%)
Bipolar I 61 (65.6) 72 (77.4)
Bipolar II 24 (25.8) 17 (18.3)
Other 8 (8.6) 4 (4.3)

Married, N (%) 33 (35.5) 30 (32.3)
History of psychosis, N (%) 40 (43.0) 70 (75.3)

Other clinical characteristics, N (%)

Current alcohol use/dependencea 20 (26.3) 13 (16.9)
Current drug use/dependencea 12 (15.8) 9 (11.7)
aN = 76 for cases, N = 77 for controls.

Figure 1. CONSORT Chart for the Case-Control Study of
the Impact of Pharmacotherapy on Suicide Events in
Bipolar Disorder

Abbreviations: CMF = Clinical Monitoring Form,
STEP-BD = Systematic Treatment Enhancement Program for
Bipolar Disorder.
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21 and 40 years of age. As expected, the groups were
relatively similar on all variables that were included in
the propensity score. Among cases, 65.6% were diag-
nosed with bipolar I disorder, compared to 77.4% of con-
trols. The mean (SD) age at onset of bipolar symptoms
was 15.4 (7.8) years in the cases and 12.0 (5.4) years in
the controls, while 35.5% of the cases were married,
compared to 32.3% of the controls. Finally, there was
more history of psychosis in the control group (75.3%)
compared to cases (43.0%).

Of the 53 cases with no lithium in the 6 months prior
to the event, 32 matched controls also had no lithium in
the 6 months prior, 8 had some lithium use, and 13 had
lithium on all CMFs. Of the 18 cases with some lithium
use, 5 matched controls had no lithium use, 6 had some,
and 7 had lithium on all CMFs. Lastly, of the 22 cases
with lithium use on all CMFs, 9 had matched controls
with no lithium use, 4 with some, and 9 with lithium use
on all CMFs (Table 2). These results do not indicate a re-
lationship between lithium use and suicide attempts or
completions (p = .41). Similar findings were found for
exposure to valproate, carbamazepine, lamotrigine, and
the atypical antipsychotic medications.

Analyses also examined exposure to the antidepres-
sant medication, specifically those in the class of SSRIs.
For those 51 cases with no SSRI exposure in the 6
months prior to a suicide event, 43 of the matched con-
trols also had no exposure, 3 had some exposure, and 5
had exposure. Nineteen cases had some SSRI exposure
in the 6 months prior to a suicide event and were
matched to 16 controls with none, 2 with some, and 1
with exposure. Twenty-three cases had exposure to SSRI
documented on all sources in the 6 months prior to an
event. Within their matched controls, 20 had no exposure
to an SSRI medication, 1 had some, and 2 had exposure
in a 6-month period. These findings suggest that ex-
posure to an SSRI medication is associated with a sui-
cide event over a 6-month period prior to the event
(p < .0001).

Secondary analysis controlled for mood state just
prior to the suicide event and included 54 matched pairs.
The majority of cases were in a depressed (33.8%) or
recovered/recovering (39.0%) clinical status at the visit
prior to their suicide event. The majority of controls were
in a depressed episode (62.3%). The conditional logistic
regression for the impact of pharmacotherapy was re-
peated, yielding very similar findings. There was no in-
dication of differential exposure to lithium across cases
and controls (χ2 = 2.86, df = 2, p = .24). Similar to the
initial analyses, there was no difference between groups
in exposure to divalproex, carbamazepine, lamotrigine,
or atypical antipsychotic medications. There continued
to be a significant difference between groups in exposure
to SSRI medications (χ2 = 5.94, df = 2, p = .05), with
cases more likely to have some exposure to an SSRI
medication in the 6 months prior to the suicide event.

DISCUSSION

This case-control analysis assessing the protective
effects of lithium in a cohort of bipolar patients indicated
no differences in lithium exposure between patients who
experienced a suicide event and those who did not. The
findings were similar in a secondary analysis that con-
trolled for mood state within 30 days of the suicide

Table 2. Association of Medication Prescriptions With Suicide
Attempt/Completion

Lithium
Cases, N

No Some All
Controls, N Lithium Lithium Lithium p Value

No lithium 32 5 9 .4131
Some lithium 8 6 4
All lithium 13 7 9

Valproate
Cases, N

No Some All
Controls, N Valproate Valproate Valproate p Value

No valproate 48 8 10 .9089
Some valproate 7 3 3
All valproate 10 1 3

Carbamazepine, Oxcarbazepine
Cases, N

No Some All
Controls, N CBZ, OXC CBZ, OXC CBZ, OXC p Value

No CBZ, OXC 77 6 2 .1808
Some CBZ, OXC 2 1 0
All CBZ, OXC 5 0 0

Atypical Antipsychoticsa

Cases, N

Controls, N No AAP Some AAP All AAP p Value

No AAP 20 15 10 .1513
Some AAP 7 13 6
All AAP 7 8 7

Selective Serotonin Reuptake Inhibitorsb

Cases, N

Controls, N No SSRI Some SSRI All SSRI p Value

No SSRI 43 16 20 < .0001
Some SSRI 3 2 1
All SSRI 5 1 2

Lamotrigine
Cases, N

No Some All
Controls, N Lamotrigine Lamotrigine Lamotrigine p Value

No lamotrigine 36 10 12 .8599
Some lamotrigine 10 2 2
All lamotrigine 14 3 4
aAtypical antipsychotics: olanzapine, quetiapine, risperidone,

ziprasidone, aripiprazole.
bSSRIs: paroxetine, citalopram, sertraline, fluoxetine, fluvoxamine,

escitalopram.
Abbreviations: AAP = atypical antipsychotic, CBZ = carbamazepine,

OXC = oxcarbazepine, SSRI = selective serotonin reuptake
inhibitor.
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event. Interestingly, this result corresponds to the only
other case-control analysis of lithium in suicidality, which
included patients with all affective disorder diagnoses.7

These results differ from larger reports that used differing
methodologies; most often those studies computed a stan-
dardized mortality ratio in a large sample, and then com-
pared the mortality of persons exposed to lithium to a con-
trol group.

We find it noteworthy that relatively few patients in
the current study were prescribed lithium throughout the
6-month period of observation. Fifty-three of the cases
(57.0%) and 46 of the controls (49.5%) had no docu-
mented lithium exposure during the 6-month observation
period. Many characteristics associated with increased
risk for suicide, like substance use disorders and unstable
illness with mixed states and/or frequent episodes, are also
associated with poor response to lithium. Given the broad
inclusion criteria and heterogeneity of the STEP-BD
sample, it may be that this group had sufficient chronicity
and severity that lithium wasn’t often offered as a treat-
ment option, which creates an inherent bias. Regardless,
in this cohort, there were no differences in lithium expo-
sure between those with suicide events and those without.

It is important to note the limitations of our report. The
study included over 4000 patients who were treated and
assessed with consistent methods, hence creating a unique
sample that warrants study of important issues, such as
suicide and suicide attempts. However, there were a rela-
tively small number of patients who experienced a suicide
event in STEP-BD. Further, most events were attempts
and not completed suicides, and there may be differences
between these groups that cannot be addressed in the cur-
rent sample. It is also notable that while there were 182
individuals with observed suicide events, only 93 cases
were matched in current analyses. When mood state prior
to the suicide event was added to the propensity score,
the number of matched pairs was reduced even further
(N = 54 pairs). However, we felt that it was essential to
have documentation of medication prescriptions relatively
close to the event (within 30 days) to minimize the likeli-
hood that events were attributed to medications that the
subject was no longer taking.

Furthermore, it would have been optimal to control for
the overall burden of symptoms over time, for each pa-
tient. In STEP-BD, this information was collected retro-
spectively at baseline and may not be relevant to the time
of the suicide event. After STEP-BD entry, clinical infor-
mation was recorded at each clinical visit, which occurred
at irregular and varying intervals across patients. We
chose to include classification of clinical status at the visit
just prior to the suicide event in our secondary analysis,
understanding that this is neither a direct reflection of
clinical mood state at the time of the event nor a measure
of the overall burden of symptoms and chronicity of
illness.

Another limitation of the current study is our inability
to draw conclusions about the association of pharmaco-
therapy and risk for suicide events in nonwhite persons.
Once other inclusion criteria were applied, there were only
11 nonwhite potential cases, distributed across several eth-
nic categories. Given the poor likelihood of matching them
to a control participant, and our concern about drawing in-
appropriate conclusions about suicide and pharmacother-
apy in minority samples, we chose to exclude nonwhite
subjects.

One of the weaknesses of population studies such
as Baldessarini et al.4 and Goodwin et al.5 is confounding
by indication. Other authors15 have observed that in
Goodwin’s analysis, subjects receiving no treatment had
fewer suicidal events than lithium-treated patients. Simi-
larly, in the Goodwin et al. study,5 subjects receiving com-
bination treatment had a comparable risk of suicidal events
compared to those taking valproate alone, suggesting that
more seriously ill patients may have been prescribed val-
proate rather than lithium if monotherapy was chosen.
Angst et al.16 found that there was an advantage to lithium
and antidepressants but not to lithium alone. Assuming ap-
propriate matching, case-control studies are better able to
account for such factors. Interestingly, there were no dif-
ferences in exposure to the other medications studied and
suicide events, with one exception. In the current study,
the observed association between exposure to SSRI medi-
cations and suicide events is consistent with confounding
by indication.

There has been much debate and concern about a poten-
tial increased risk of suicide with exposure to SSRI medi-
cations, particularly in children and adolescents, prompt-
ing a U.S. Food and Drug Administration (FDA) warning
to this effect. While other meta-analyses and pooled stud-
ies suggest that this relationship is true for adults as
well,17–18 other studies provide conflicting results.19–20

More recent FDA data indicate that suicidality in associa-
tion with the onset of SSRI treatment is seen in adults aged
18 to 24 years, but not in older adults. We previously re-
ported results from a study utilizing the first 2000 entrants
into STEP-BD that found no association between new-
onset suicidality and increased or changed antidepressant
exposure in a large cohort of individuals with bipolar dis-
order who were experiencing a major depressive epi-
sode.21 However, the methodology used in that report dif-
fered from the current methodology, as the fundamental
questions differed. While the current analysis suggests an
association between exposure to SSRI medications and
suicide events (p < .0001), it was not designed to assess
the association of SSRIs and suicide risk. For example, we
matched on age, and hence cannot comment on an interac-
tion with age, SSRI exposure, and suicidality in the current
study. The association between SSRI exposure and suicide
risk was still statistically significant, but less robust
(p = .05), when mood state at the visit prior to the suicide
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event was included in the matching. We plan to further as-
sess this issue in a separate analysis. At this juncture, we
urge cautious interpretation of the association between sui-
cide events and SSRIs in this dataset.

In conclusion, our data are not consistent with a suicide-
protective effect of lithium, which is in contrast to studies
using different methodologies. STEP-BD was a longitudi-
nal study, the suicide events were observed prospectively,
and data were gathered systematically utilizing stan-
dardized methods. If the question of a possible suicide-
protective effect of lithium is deemed important to the
field, it may be necessary to consider a prospective ran-
domized trial in a generalizable population with suicidality
as a primary outcome variable.

Drug names: aripiprazole (Abilify), carbamazepine (Carbatrol,
Equetro, and others), citalopram (Celexa and others), divalproex
(Depakote), escitalopram (Lexapro and others), fluoxetine (Prozac
and others), fluvoxamine (Luvox and others), lamotrigine (Lamictal and
others), lithium (Eskalith, Lithobid, and others), olanzapine (Zyprexa),
oxcarbazepine (Trileptal and others), paroxetine (Paxil, Pexeva, and
others), quetiapine (Seroquel), risperidone (Risperdal), sertraline
(Zoloft and others), ziprasidone (Geodon).
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