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ntidepressant-induced mania (ADM), a manic,
hypomanic, or mixed episode shortly following

Objective: To determine if substance use
disorder (SUD) is a predictor of antidepressant-
induced mania (ADM) in bipolar disorder, cor-
recting for confounding factors in a regression
model.

Method: 335 antidepressant trials were identi-
fied in 98 patients treated in an academic bipolar
specialty clinic from 2000 to 2004. Patient charts
were reviewed, and histories of SUD and ADM
(primary outcome; defined as a hypomanic or
manic episode within 12 weeks of beginning
an antidepressant trial) were identified. Mood
disorder diagnoses were made using the Struc-
tured Clinical Interview for DSM-IV mood
module, and SUD diagnoses were defined using
DSM-IV criteria. Potential confounding variables
were also examined and included in a multivari-
able regression model. Concomitant mood stabi-
lizer, antimanic, and antidepressant use was ad-
justed for in the regression model.

Results: In univariate analyses, there was
no evidence of an association between ADM
and past SUD. However, after adjustment for
confounding variables in a multivariable regres-
sion model, there was a strong relationship
(OR = 5.06, 95% CI = 1.31 to 19.64, p < .05).
Other statistically significant predictors of ADM
in the regression model were type II subtype of
bipolar illness, female gender, and tricyclic anti-
depressant (TCA) use (vs. bupropion).

Conclusions: Along with other factors, a
history of SUD was a strong predictor of ADM.
Possible underestimation of ADM in randomized
clinical trials may occur due to the exclusion of
subjects with SUD. Type II illness, female gen-
der, and TCA use also appeared to be predictors
of ADM, while bupropion use appeared to predict
lower likelihood of ADM.

(J Clin Psychiatry 2006;67:1341–1345)
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initiation of treatment with an antidepressant, is an impor-
tant and controversial topic that complicates treatment for
patients with bipolar disorder. Clinical experience sug-
gests that antidepressants possess differential liability to
such mania induction, with reported rates of 30% to 60%
with tricyclic antidepressants (TCAs) and monoamine
oxidase inhibitors,1 compared to 10% to 20% with sero-
tonin reuptake inhibitors (SRIs) or other new antide-
pressants.2–7 While a recent meta-analysis of 5 placebo-
controlled randomized clinical trials (RCTs) suggested
that there was no association between antidepressant use
and induction of mania,8 there was marked heterogeneity
between study designs in those RCTs: 2 studies did not
use mood stabilizers,9,10 1 used olanzapine,11 and 1 used
lithium in an imbalanced manner between groups12; only
1 used lithium equally in all arms, and in that study there
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was an elevated rate of acute mania with imipramine.13

Regardless of whether or not the meta-analysis produced
a valid result given that heterogeneity, it is important to
examine why observational data find evidence of ADM,
unlike many RCTs. Generalizability from RCTs may be
relevant14: if risk factors for ADM are screened out of
RCTs, one would predict underreporting of the risk of
ADM.

Possible predictors of ADM implicated in at least one
study include history of substance abuse, number of prior
antidepressant treatments, type of antidepressant, con-
comitant use of mood stabilizers, age at onset of bipolar
illness, severity of bipolar illness, rapid-cycling course,
and family history of bipolar disorder.15 However, studies
are not consistent, which may reflect the fact that obser-
vational studies generally have not adjusted statistically
for confounding bias (such as through multivariable re-
gression modeling), as is standard practice in clinical
epidemiology.16

One predictor of interest is substance abuse, since it is
a routine cause for exclusion from RCTs investigating bi-
polar disorder. Some epidemiologic studies have shown
a high rate of comorbidity between bipolar disorder and
SUD. For example, the Epidemiologic Catchment Area
study reported a 56.1% lifetime prevalence of SUD
among people with bipolar disorder, higher than any
other Axis I disorder.17 The actual prevalence may be
even higher, as bipolar disorder has been shown to
be underdiagnosed among substance-abusing males.18

The National Comorbidity Survey reports that among
alcohol-dependent men, there is a 6.2% lifetime preva-
lence of mania; among alcohol-dependent women it is
6.8%.19 Dually diagnosed patients have several negative
outcomes, including higher rates of relapse, hospitaliza-
tion, violence, incarceration, homelessness, and serious
infections such as hepatitis and human immunodefi-
ciency virus.20,21 However, to our knowledge, substance
abuse has been specifically assessed as a risk factor for
ADM in only 1 study,22 which found a positive associa-
tion with ADM (OR = 6.99 for substance abuse history,
95% CI = 1.57 to 32.28, N = 53). In this report, we assess
substance abuse as a risk factor for ADM, partly to re-
plicate the previous study, but also to more validly assess
this issue in an observational study in which confounding
factors are adjusted for using regression modeling.

METHOD

Charts of all patients with bipolar disorder treated in
an academic bipolar specialty clinic (Cambridge Health
Alliance [CHA]; Cambridge, Mass.) from 2000 to 2004,
roughly half as part of the Systematic Treatment En-
hancement Program for Bipolar Disorder (STEP-BD),23

were screened to identify all subjects treated with antide-
pressants. Waiver of consent was obtained by the CHA

institutional review board for this chart review. Data were
retrieved by 1 researcher (S.G.M.) and reviewed by 2
researchers (S.G.M. and S.N.G.). Data were harvested
anonymously and entered into a computerized program,
which was double-checked by 2 researchers (S.G.M. and
T.B.P.). Data analyses were conducted using Statview
and STATA Intercooled statistical software, version 8.0
(Stata Corp., College Station, Tex.).

Charts were reviewed for the following clinical and
demographic variables: age; sex; family history of psy-
chiatric disorders; psychiatric history, including age at
onset of illness; current substance abuse and substance
abuse history, including substance type; concurrent medi-
cations, including mood stabilizer use and dosage; evi-
dence regarding poor response to standard mood stabiliz-
ers in the past; number of years ill; bipolar subtype;
antidepressant type; number of antidepressant trials; and
total number of mood episodes. Mood disorder diagnoses
were based on the application of the Structured Clinical
Interview for DSM-IV (SCID)24 mood module by a psy-
chiatrist with expertise in mood disorders (S.N.G.) and
were made upon entry to treatment at the CHA bipolar
clinic. All substance abuse diagnoses were defined using
DSM-IV criteria applied upon entry to the CHA clinic and
at all follow-up time points. Such diagnoses were reas-
sessed by the investigators, applying DSM-IV criteria, at
the time of the retrospective chart review.

The primary exposure was history of substance abuse,
which could include current or past abuse. Current (at the
time of chart review) substance abuse alone could not be
assessed as a relevant predictor of ADM, since most anti-
depressant trials examined in this retrospective chart re-
view occurred in the past, at which time those with cur-
rent substance abuse may or may not have been abusing
substances. A history of substance abuse is the most rel-
evant predictor to analyze antidepressant trials in the past,
which is why we made it our main predictor. The primary
outcome was occurrence of a manic or hypomanic epi-
sode within 12 weeks of beginning an antidepressant trial,
based on published definitions of this outcome.15 We uti-
lized all trials for all patients in this study, including all
data for each subject without exception. No trial was
excluded.

Upon entry to our clinic, all patients were evaluated
with a systematic interview as part of standard proce-
dures. The data analyzed in this study were assessed using
a structured interview performed by trained clinician in-
vestigators experienced with the assessment and treat-
ment of patients with bipolar disorder. Diagnoses were
made upon entry to treatment at the CHA or Massachu-
setts General Hospital bipolar clinics, with half of the sub-
jects entering via the STEP-BD study. The structured
interviews assessed the following: current depressive and
manic symptoms using DSM-IV criteria, current medi-
cations, past depression and mania using SCID mood
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modules, number of previous mood episodes, history of
substance abuse or dependence, previous treatment trials
and response to them, medical history, and current mental
status using a mental status examination. All interviewers
were trained psychiatrists employed in academic bipolar
specialty clinics that had been trained in procedures with
adequate interrater reliability consistent with those of
STEP-BD. Rapid cycling was defined as > 4 mood epi-
sodes in the previous year before evaluation. Past psy-
chosis was defined as presence of delusions or hallucina-
tions as defined in the SCID psychosis module. Diagnoses
were based on application of DSM-IV criteria.

To diminish the impact of confounding bias on these
observational data, we prepared the following a priori
statistical analysis plan. Our primary outcome was the
categorical occurrence of mania or hypomania within 12
weeks after onset of an antidepressant trial. Our primary
predictor was presence or absence of lifetime substance
abuse. After this univariate comparison using the χ2 test,
we planned an a priori multivariable logistic regression
model, in which all of the variables collected above were
included one by one in the model. Variables were retained
in the model if they were independently statistically sig-
nificant predictors of the outcome or if they appeared to
exercise a confounding effect on the effect estimate for
the primary predictor (lifetime presence of substance
abuse), using the difference criterion of more than 10%
magnitude change in relative risk.25 All data are provided
as odds ratios (ORs) with 95% confidence intervals (CIs),
in accordance with the recommendations of the Interna-
tional Committee of Medical Journal Editors.26 Consistent
with the appropriate use of hypothesis-testing statistical
methods,25 only 1 p value is reported to test the single
primary hypothesis of the study, the association between
SUD and ADM.

Secondary analyses were conducted to test whether
antidepressant type predicted ADM and to test whether
substance type predicted ADM. Those analyses were con-
ducted with multivariable regression modeling methods
as described above. The specific covariates included in
the final regression model used were age, gender, number
of years ill, bipolar subtypes, type of antidepressant used,
number of previous antidepressant trials, number of past
mood episodes, family history of mental illness, the use of
lithium, the use of valproate, the use of antipsychotics,
and the presence of current substance abuse.

RESULTS

The sample consisted of 335 antidepressant trials in 98
patients with bipolar disorder. The sample was divided
into those with and without substance use disorder, with
55 SUD patients, producing 184 trials, and 43 non-SUD
patients, producing 151 trials. Current substance abuse
was seen in 77 trials (42%). Individuals who displayed

either lifetime substance abuse or lifetime substance
dependence were grouped together in the substance use
disorder category. In the 55 SUD patients, alcohol was
the most frequently abused substance (N = 40), followed
by marijuana (N = 27), cocaine (N = 13), amphetamines
(N = 6), and opiates or sedatives (N = 5). Thirty-two
patients (58.2%) engaged in polysubstance abuse, most
commonly alcohol plus marijuana or cocaine (N = 12,
37.5% of the polysubstance abuse subgroup). Of 23 pa-
tients (41.8%) with single substance abuse, the most
common was alcohol (N = 16, 69.6% of the single sub-
stance abuse group).

Baseline demographic and clinical characteristics of
the sample are shown in Tables 1–3. As noted in the
tables, there are a number of imbalances between the 2
groups that could represent confounding factors, particu-
larly gender, bipolar subtype, and number of antidepres-
sant trials. Also, there was greater lithium use in the SUD
group and greater divalproex and antipsychotic use in the
non-SUD group.

In the unadjusted univariate analysis, there was no
relationship between SUD and ADM: ADM occurred in
20.7% of SUD trials and 21.4% of non-SUD trials.

However, in a multivariable regression model, there
was a relationship between SUD and ADM (OR = 5.06,
95% CI = 1.31, 19.64; p < .05). Other apparent predictors
of ADM were bipolar subtype (type II/NOS [not other-
wise specified] more likely than type I, OR = 3.75
[1.21, 11.60]), gender (females more likely than males,
OR = 4.25 [1.21, 15.00]), and antidepressant type (TCAs
more likely than bupropion, OR = 5.12 [0.98, 26.83];
SRIs more likely than bupropion, OR = 2.85 [0.76,
10.77]). All of these predictors are adjusted for each other
and all other variables in the final regression model.

DISCUSSION

In this observational study, we found 5-fold increased
odds of antidepressant-induced mania in persons with
lifetime substance use disorder. This finding suggests that
RCTs of antidepressant use in bipolar disorder could sys-
tematically underreport ADM due to exclusion of patients
with SUD. Other risk factors for ADM that were identi-
fied in the multivariable regression model were the type II
subtype of bipolar illness, female gender, TCA use, and
possibly SRI use (as opposed to bupropion).

Our results are almost identical to the previous report
by Goldberg and Whiteside,22 which found an OR of 6.99.
Unlike the previous observational literature on other
predictors of mania, this study corrected for a number of
potential confounding factors using a regression model.
An important effect was seen when correcting for con-
comitant medications, in particular antimanic and mood-
stabilizing medications, which were unequally distributed
in the SUD and non-SUD patients. Indeed, the association
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between SUD and ADM did not become apparent until the
potential confounders were controlled for in multivariable
regression models. This observation of “negative con-
founding,” when confounding factors obscure a real rela-
tionship so that univariate analyses are negative, may help
explain why previous studies, which only used univariate
analyses, reported conflicting results.

Limitations of the Study
This report has a number of limitations. First, these data

are nonrandomized, but it should be noted that some con-
founding factors were controlled for in our statistical
analysis. Second, treatment assessments partially involved
the assessment of the treating clinician and were not

blinded; thus, these data are open to measurement bias. Of
note, however, is that any specific direction of bias in
favor of one agent or the other would not appear to be
present, as these patients were not treated with any study
hypothesis in mind. Third, the frequent use of concomitant
therapy may have obscured the real treatment effect of
antidepressants. Despite this intrinsic limitation, data on
concomitant mood stabilizer use, where available, were
controlled for in the analysis. Fourth, adherence and com-
pliance measurements were not available in the analysis.
Lastly, not all relevant predictors of antidepressant-
induced mania were assessed. For instance, we did not use
rapid cycling as a predictor because most of the antide-
pressant trials had occurred in the past at the time of the

Table 2. Concomitant Mood-Stabilizing or Antimanic
Agent Use (%; N = 335 trials)
Agent SUD (N = 184) No SUD (N = 151)

Lithium 48.3 28.5
Divalproex 20.1 43.0
Lamotrigine 27.7 24.5
Topiramate 10.9 11.3
Gabapentin 9.2 11.0
Carbamazepine 2.7 7.3
Antipsychotics 11.4 31.8

Abbreviation: SUD = substance use disorder.

Table 3. Concomitant Antidepressant Use by Class
(%; N = 335 trials)
Agent SUD (N = 184) No SUD (N = 151)

SSRI 50.0 52.3
Novel 34.2 27.8
TCA 9.2 12.6
Other 3.8 4.6
MAOI 2.2 2.6

Abbreviations: MAOI = monoamine oxidase inhibitor,
SSRI = selective serotonin reuptake inhibitor,
SUD = substance use disorder, TCA = tricyclic antidepressant.

Table 1. Clinical, Demographic, and Treatment Characteristics of the Sample (N = 335 trials)
Characteristic SUD No SUD

N (%) 184 (54.9) 151 (45.1)
Gender, male/female, % 52.2/47.8 29.1/70.9
Age, mean ± SD (range), y 44.3 ± 13.0 (18, 74) 39.1 ± 12.9 (19, 65)
Bipolar subtype, N

I 143 113
II 27 21
NOS 14 17

Antidepressant-induced mania, yes/no, % 20.7/79.3a 21.4/78.6b

No. of antidepressant trials, mean ± SD (range) 4.6 ± 2.2 (1, 9) 5.2 ± 3.7 (1, 16)
Trial duration, median ± SD [95% CI], wk 12 [8.0, 24.0] 12 [8.0, 21.7]
Duration of illness, mean ± SD (range), y 28.2 ± 15.3 (6, 69) 24.8 ± 13.2 (2, 49)
Age at first MDE, mean ± SD (range), y 14.9 ± 7.8 (5, 35) 14.6 ± 6.2 (4, 35)
No. of MDEs, mean ± SD (range) 31.9 ± 16.9 (1.5, 50) 29.3 ± 18.4 (0, 50)
Age at first mania, mean ± SD (range), y 21.8 ± 9.3 (5, 47) 22.7 ± 6.4 (11, 47)
No. of manias/hypomanias, mean ± SD (range) 26.2 ± 19.9 (0, 50) 23.1 ± 19.4 (1, 50)
Age at onset of SUD, mean ± SD (range), y 20.7 ± 8.1 (12, 40) NA
Antidepressant typec, %

Bupropion 16.9 17.3
SRI 50.0 52.7
TCA 6.0 8.7
Other 27.1 21.3

SUD treatment history, yes/no, % 41.9/58.1 NA
Family history of mental health diagnosesd, %

Bipolar disorder 49.1 48.8
Unipolar depression 38.2 32.6
Other 36.4 34.9

Mean no. of concomitant mood stabilizers or antipsychotics 1.38 1.53
aMissing N = 10.
bMissing N = 11.
cInformation was missing for 1 patient in the No SUD group.
dTotal patients who had a family history was 98: 55 in the SUD group and 43 in the No SUD group.
Abbreviations: MDE = major depressive episode, NA = not applicable, NOS = not otherwise specified,

SRI = serotonin reuptake inhibitor, SUD = substance use disorder, TCA = tricyclic antidepressant.
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retrospective chart review. Since current rapid cycling
would not necessarily be present in the past, we did not
use current rapid cycling as a variable in our analyses.
Nor did we have adequate data in the charts or from previ-
ous treatment before the patients entered our clinic to sys-
tematically determine whether rapid cycling was present
in the past at each antidepressant trial. Thus, we could not
assess the role of rapid cycling in this analysis.

It is always worthwhile to recall, in the context of
these common limitations of observational studies, that
such data, as opposed to those from randomized clinical
trials, still have value in enhanced generalizability of
findings compared with the special populations used in
clinical trials. Prospective, controlled studies with larger
sample sizes are needed to further confirm or refute these
observations.

CONCLUSION

In this observational study, after some confounding
factors were adjusted for, a history of substance abuse
was a likely predictor for antidepressant-induced mania.

Drug names: bupropion (Wellbutrin and others), carbamazepine
(Carbatrol, Tegretol, and others), divalproex (Depakote), gabapentin
(Neurontin and others), lamotrigine (Lamictal and others), topiramate
(Topamax).
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