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Objective: Treatment-emergent mania
can have substantial negative impact on
overall mood and psychosocial stability in
patients receiving treatment for bipolar
depression. This study examined the cor-
relates associated with treatment-emer-
gent mania in patients receiving adjunc-
tive antidepressant treatment for bipolar
depression.

Method: A total of 176 adult outpatients
with bipolar disorder in a 10-week trial of
adjunctive antidepressant treatment for
depression were categorized into three
groups based on the Clinical Global Im-
pression Scale for Bipolar Disorder: those
who responded to antidepressant treat-
ment (N=85), those who did not respond
to antidepressant treatment (N=45), and
those who had treatment-emergent ma-
nia or hypomania (N=46). Symptom se-

verity was measured with the Inventory of
Depressive Symptomatology and the
Young Mania Rating Scale (YMRS) at base-
line and bimonthly intervals. Factor anal-
ysis was used to examine correlates of
treatment-emergent mania.

Results: Baseline YMRS scores were sig-
nificantly different between groups. Oth-
erwise, there were no significant be-
tween-group differences in demographic
or clinical characteristics. Factor analysis
showed that a subset of the YMRS items
predicted treatment-emergent mania in
this sample: increased motor activity,
speech, and language-thought disorder.

Conclusions: These data suggest that
minimal manic symptoms at baseline co-
existing with otherwise full syndromal bi-
polar depression are associated with anti-
depressant treatment-emergent mania or
hypomania. A careful examination of mo-
tor activation, pressured speech, and rac-
ing thoughts is warranted before starting
antidepressant treatment in bipolar de-
pression.

(Am J Psychiatry 2009; 166:164–172)

During symptomatic periods in bipolar outpatients
undergoing treatment, depressive symptoms are three
times as likely as manic symptoms to be present (1–3).
This is notable both because most mood stabilizers are
not as effective in treating the depressive phase of illness
(they have an indication only in acute mania) and because
many bipolar patients are treated with conventional anti-
depressants with or without the recommended mood sta-
bilizers or atypical antipsychotics. Treatment with antide-
pressants in bipolar patients is common. A study of
patients enrolled in the Systematic Treatment Enhance-
ment Program for Bipolar Disorder (STEP-BD) (4) found
that 40% were on antidepressants. In a medical and phar-
macy claims database study (5), 50% of patients identified
as having bipolar disorder were receiving antidepressant
monotherapy (5).

While antidepressants may be effective in some individ-
uals with bipolar disorder (6–13), they can precipitate a
rapid mood switch from depression to mania (8, 14, 15), a

phenomenon also known as treatment-emergent mania.
More than 40% of patients enrolled in STEP-BD self-re-
ported manic or hypomanic switch associated with antide-
pressant use (16). In a retrospective study, Bottlender et al.
(17) evaluated clinical correlates of treatment-emergent
mania in 158 bipolar I inpatients. Compared with patients
who did not switch (N=119), those who developed treat-
ment-emergent mania (N=39) had a significantly higher
rate of tricyclic antidepressant use (80% versus 51%), a
lower rate of lithium or anticonvulsant mood stabilizer use
(59% versus 82%), and a higher number of mixed depres-
sive symptoms (1.3 [SD=0.9] versus 0.8 [SD=0.7]). This
small single-site retrospective study was not controlled,
but it suggests that manic symptoms, in conjunction with
use of tricyclic antidepressants and lack of mood stabiliz-
ers, may be associated with the switch process.

Although more recent controlled studies using newer
agents and more conservative designs have reported re-
duced rates of treatment-emergent mania in comparison
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with the tricyclic antidepressant era, the percentage (5%–
20%) remains clinically significant (6, 10, 14, 18, 19). While
larger studies with longer-term follow-up and rigorous
monitoring for manic symptoms are necessary to better
delineate antidepressant causality versus natural course
of illness, treatment-emergent mania is unequivocally an
adverse outcome.

Mania is a volatile mood state characterized by poor
judgment and marked impulsivity that can lead patients
to engage in unsafe or personally damaging behaviors, of-
ten resulting in hospitalization, arrest, or incarceration
(20). Some studies have suggested that manic episodes
may be associated with an episode-dependent neuroana-
tomic degeneration as measured by gray matter volume
(21) and N-acetylaspartate (22). Because even one manic
episode can be potentially devastating, identifying risk
factors can be clinically valuable.

In addition to tricyclic antidepressant liability (23), a
number of demographic and clinical risk factors have
been reported in small or retrospective studies, including
comorbid substance abuse (24, 25), younger age (26), de-
creased thyroid-stimulating hormone (27), rapid cycling
(10), ss genotype at the serotonin transporter (28, 29), bi-
polar I versus II subtype (18, 19, 30), hyperthymic temper-
ament (31), mixed depressive symptoms (17), past num-
ber of manic episodes (32), absence of mood stabilizer (33,
34), female gender (32), and psychosis (32). With the ex-
ception of the studies by Keck et al. (32) and Altshuler et al.
(18), these studies were single site, retrospective, or small
in sample size.

In this study, we evaluated clinical correlates of treat-
ment-emergent mania in patients participating in the Bi-
polar Collaborative Network (formerly the Stanley Foun-
dation Bipolar Network).

Method

Participating sites in this trial included the University of Cali-
fornia, Los Angeles; University of Texas Southwestern Medical
Center at Dallas; University of Cincinnati; the National Institute
of Mental Health; University of Utrecht, the Netherlands; and the
Universities of Munich and Freiburg, Germany. Principal investi-
gators at each site were responsible for obtaining approval from
their respective institutional review boards. Patients 18–65 years
old with bipolar disorder were recruited from academic settings,
community mental health outpatient clinics, physician referral,
and local advertisements. U.S. participants had to be able to read
English. For the Dutch and German sites, the protocol and con-
sent material were translated into Dutch and German, respec-
tively. All participants provided written informed consent prior to
evaluation and randomization. The overall study population and
procedures have been described in detail elsewhere (35, 36).

This study was a post hoc analysis focusing on demographic
and clinical characteristics associated with antidepressant re-
sponse and manic/hypomanic/mixed induction. We included
data on all patients in the Stanley Foundation Bipolar Network
with confirmed bipolar disorder who were depressed, were fol-
lowed prospectively on a 10-week acute-treatment trial of an an-
tidepressant, and were monitored with standard mood ratings.
Our inclusion criteria were DSM-IV bipolar I or II depression,

confirmed by the Structured Clinical Interview for DSM-IV (SCID)
(37); current treatment with a mood stabilizer (lithium, valproate,
carbamazepine, or lamotrigine) or treatment with an antipsy-
chotic prior to antidepressant therapy; moderate depressive
symptom severity, defined as a score ≥16 on the Inventory of De-
pressive Symptomatology (38); and a score of at least 3 (mildly ill)
on the depression severity item of the Clinical Global Impression
scale modified for use in bipolar disorder (CGI-BP) (39). The SCID
was administered by clinical research assistants who received
training under the supervision of the principal investigator at
their site; interrater reliability for the diagnosis of bipolar disorder
was high, with an overall kappa score of 0.92 (35). Patients were
seen weekly for the first 2 weeks of the 10-week trial and then bi-
weekly during the remaining 8 weeks. Symptom assessments
were made with the Inventory of Depressive Symptomatology, the
Young Mania Rating Scale (YMRS) (40), and the CGI-BP at each
visit.

Based on these criteria, 184 patients had participated in at least
one of the network’s prospective 10-week acute adjunctive anti-
depressant trials. Details of the randomized, double-blind medi-
cation trial of adjunctive sertraline, venlafaxine, and bupropion
have been reported elsewhere (10, 19). Patients in this analysis
took part in one to three different medication trials (mean=1.45,
SD=0.71). When data from multiple trials were available for a sin-
gle patient, we first evaluated whether the patient exhibited treat-
ment-emergent mania in any of the trials; if so, then data from
that trial were included in the analysis, and if not, then data from
the first trial available were used.

The CGI-BP was used to classify participants in three groups:
those with treatment-emergent mania or hypomania, those who
did not respond to antidepressant treatment, and those who re-
sponded to antidepressant treatment. The CGI-BP severity of ill-
ness subscale allows separate ratings for severity of depression,
mania, and overall illness. The scale ranges from 1 (not ill) to 7
(very severely ill). For the CGI-BP change score, the clinician is
asked to rate, using all available information, the degree of
change from the immediately preceding phase (in this case, the
level of depression prior to randomization). The scale ranges
from 1 (very much improved) to 7 (very much worse). The change
from preceding phase on the CGI allows the clinician specifically
to identify gradations of worsening of either depression or mania.

Treatment-emergent mania was defined as a CGI-BP manic se-
verity score ≥4 (moderate) or a change score of 6 or 7 (much
worse, very much worse) from the preceding phase at any time
during the 10-week trial. Antidepressant nonresponse was de-
fined as a CGI severity of depression score ≥4 (moderately ill or
worse) or a change score ≥3 (minimally improved or worse re-
sponse) from the preceding phase. Eight patients were identified
as nonresponders solely as a result of side effects and were ex-
cluded from the analysis, leaving a sample of N=176. Antidepres-
sant response was defined as completion of the acute trial with a
CGI depression severity score of 1, 2, or 3 (not ill, minimally ill, or
mildly ill) or a CGI change score of 1 or 2 (very much improved or
much improved) from the preceding phase.

Because it was possible for some patients to meet criteria for
more than one group, we used a hierarchical group assignment
process. Assessments for assignment to the treatment-emergent
mania group were done first. Patients who did not meet criteria
for that group were then evaluated to determine whether they
met criteria for the antidepressant nonresponse group, after
which those remaining were assessed for eligibility for the antide-
pressant response group. In this design, the antidepressant re-
sponse group not only met response criteria, they also did not
meet any other group criteria. Likewise, the antidepressant non-
response group not only met their own group criteria but also did
not meet criteria for treatment-emergent mania.
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Statistical Analyses

Between-group differences in demographic or clinical charac-
teristics were assessed using chi-square tests for categorical items
and between-subjects analysis of variance for continuous vari-
ables. Because we have previously found that adjunctive ven-
lafaxine was associated with a higher switch rate than sertraline
or bupropion (10, 19), we quantified the percentage of patients
who were randomized to these antidepressants. A chi-square test
for independence was done to determine whether there was a
systematic relationship between treatment-emergent mania sta-
tus and medications.

A second analysis evaluated between group differences in
baseline symptom severity ratings on the Inventory of Depressive
Symptomatology and the YMRS. For these analyses, four patients
were excluded because baseline rating data were unavailable for
them (N=172). Because the later YMRS data had a non-normal
distribution (i.e., skew due to the large number of patients with
no or mild manic symptoms), the analysis of variance and post

hoc t tests were confirmed with generalized linear modeling
based on a Poisson process.

Finally, an exploratory factor analysis was conducted defining
facets of the overall constructs based on the four-factor solution
suggested by the Kaiser criterion and using an orthogonal rota-
tion using the varimax algorithm. We evaluated the relationship
between the facets of the overall construct as defined by factor
scores and the differences between the three groups.

Results

Table 1 summarizes the demographic and baseline clin-
ical characteristics of the three groups; there were no sig-
nificant differences between groups. There was no differ-
ence in the percentage of subjects who were treated with
venlafaxine, sertraline, or bupropion in the three groups.
Age, gender, age at first symptoms, number of prior epi-

TABLE 1. Clinical and Demographic Characteristics of Patients With Treatment-Emergent Mania or Response or Nonre-
sponse to Antidepressant Treatment During a 10-Week Trial

Characteristic
Treatment-Emergent Mania 

(N=46)
Response to Antidepressant 

(N=85)
Nonresponse to Antidepressant 

(N=45)
N % N % N %

Female 20 45.5 41 50.0 24 54.5
Diagnosisa

Bipolar I disorder 48 82.6 53 63.9 31 70.1
Bipolar II disorder 8 17.4 28 33.7 12 27.3

Mean SD Mean SD Mean SD
Age 41.2 12.8 41.5 12.4 45.1 14.3
Age at first symptomsb (years) 21.4 12.88 20.0 12.11 25.3 16.79
Number of prior episodesc 15.8 14.05 11.54 10.29 13.9 14.17

N % N % N %
Rapid cycling 12 27.3 20 24.4 13 38.2
Family history of bipolar disorder 16 44.4 27 36.5 19 52.8
Comorbid conditions

Current any anxiety disorder 13 31.7 17 24.6 5 15.2
Current drug abuse 1 2.4 3 4.3 0 0.0
Current alcohol abuse 1 2.4 1 1.4 0 0.0
Past anxiety disorder 18 41.0 28 35.0 15 41.0
Past drug abuse 6 14.6 14 20.3 5 15.2
Past alcohol abuse 6 18.2 20 29.0 12 29.3

Mood stabilizer
Lithium 16 28.9 30 35.7 13 28.9
Valproate 24 46.7 44 52.4 21 46.7
Carbamazepine 3 6.5 7 8.3 3 6.7
Lamotrigine 4 8.7 2 2.4 2 4.4
Benzodiazepine 5 10.9 12 14.3 9 20.0
Antipsychotic 11 23.9 14 16.7 6 13.3

Mean SD Mean SD Mean SD
Mood stabilizer doses

Lithium 995 484 985 302 862 343
Valproate 1491 680 1334 587 1273 766
Carbamazepine 1133 611 743 320 533 115
Lamotrigine 283 144 156 202 225 35

N % N % N %
Multiple mood stabilizers

Lithium and carbamazepine 1 2.2 3 3.6 0 0.0
Lithium and valproate 3 6.5 10 11.9 1 2.3
Carbamazepine and valproate 0 0.0 1 1.4 1 2.2
Lithium and lamotrigine 1 2.2 1 1.2 0 0.0
Lithium and atypical antipsychotic 2 4.3 2 2.4 2 4.4
Valproate and atypical antipsychotic 5 10.9 5 6.0 2 4.4

Mean SD Mean SD Mean SD
Total number of mood stabilizers 1.5 0.59 1.5 0.77 1.2 0.76
a Three patients were diagnosed with bipolar disorder not otherwise specified or schizoaffective disorder, one in the treatment-emergent ma-

nia group and two in the antidepressant response group.
b Total N for comparison=128 due to missing values.
c Significant missing data because coded unknown; actual Ns: mania, N=13; responders, N=39; nonresponders N=16. Ranges for number of

prior episodes were 0–50 for the treatment-emergent mania group and 0–40 for the other two groups.
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sodes, percentage with rapid cycling, percentage with a
family history of bipolar disorder, current or past comor-
bid disorders (alcohol, drug, or anxiety disorders), and use
of mood stabilizers (dose and number of drugs used) did
not distinguish the group with treatment-emergent mania
from the antidepressant nonresponse and response
groups.

As shown in Table 2, the mean number of days in the 10-
week antidepressant trial was significantly lower in the
group with treatment-emergent mania compared with the
antidepressant nonresponse and response groups. Num-
ber of days in the trial was related to baseline manic symp-
toms; the severity of manic symptoms, as measured by
both by YMRS score and CGI-BP mania severity score, was
significantly higher in the group with treatment-emergent
mania compared with the antidepressant nonresponse
and response groups (Figure 1). Baseline depressive symp-
toms, as measured by the Inventory of Depressive Symp-
tomatology and the CGI-BP depression severity score,
were significantly higher in the antidepressant nonre-
sponse group compared with the treatment-emergent
mania and antidepressant response groups.

To further elucidate the relationship between YMRS
items and treatment-emergent mania, analyses of vari-
ance and post hoc tests on items that showed group differ-
ences (treatment-emergent mania versus antidepressant
nonresponse and treatment-emergent mania versus anti-
depressant response) were conducted. Scores on three
YMRS items were significantly higher in the group with
treatment-emergent mania: item 2, increased motor activ-
ity-energy; item 6, speech; and item 8, thought content
(Table 3). To verify that these results were not unduly bi-
ased by the slight non-normality of the YMRS scores (the
distribution was skewed to the right because relatively few
patients had high scores), we confirmed them using a gen-
eralized linear model based on a Poisson process (overall
YMRS score: χ2=39.36, df=2, p<0.001; item 2: χ2=12.5, df=2,
p<0.01; item 3: χ2=9.5, df=2, p<0.01; item 6: χ2=19.28, df=2,
p<0.001; and item 8: χ2=44.47, df=2, p<0.001).

To further explore the relationships between YMRS
items and treatment-emergent mania, a maximum-likeli-
hood factor analysis with varimax rotation of the YMRS
item scores was used to identify clusters of items of YMRS
that covaried. An analysis of variance based on the factor
scores was then used to determine whether these facets of
mania were also related to treatment-emergent mania.
Based on the Kaiser criterion, we identified four factors of
the YMRS: the motor/verbal activation factor was charac-
terized by items 2, 6, and 7 (see Table 3); the thought con-
tent/insight factor was characterized by items 8 and 11;
the aggressivity factor was characterized by item 9; and the
appearance factor was characterized by item 10. Items 1,
3, 4, and 5 did not load on any meaningful factor. Compar-
ing groups on the basis of their factor scores showed that
only motor/verbal activation was related to treatment-
emergent mania (F=3.99, df=2, 169, p=0.02); all other fac-
tors showed no significant relationship.

Discussion

To our knowledge, this is the first controlled study of an-
tidepressant treatment in bipolar depression to suggest
that the current phenomenological presentation (i.e., a
confirmed DSM-IV episode of bipolar I or II depression
with concurrent minimal manic symptoms) prior to the
antidepressant treatment prescribed in the trial distin-
guishes the group of patients who develop treatment-
emergent manic or hypomanic symptoms from those in
either the antidepressant response or nonresponse group.
Specifically, the co-occurrence of increased motor activity
and speech predicted, in two different models, treatment-
emergent manic or hypomanic symptoms. These two
symptoms have also recently been shown to have the
highest specificity and positive predictive value in distin-
guishing depressed bipolar outpatients with mixed epi-
sodes from those without (41). In our study, thought disor-
der (such as distractibility and racing thoughts) was
associated with treatment-emergent manic or hypomanic

symptoms by factor analysis, and thought content, by analysis of variance.

TABLE 2. Baseline Symptom Severity in Patients Who Later Had Treatment-Emergent Mania or Response or Nonresponse
to Antidepressant Treatment During a 10-Week Trial

Treatment-
Emergent 

Mania 
(N=44)

Response to 
Antidepressant 

(N=84)

Nonresponse 
to Anti-

depressant 
(N=44) Analysis

Treatment-
Emergent 
Mania vs. 

Response to 
Antidepressant

Treatment-
Emergent Mania 
vs. Nonresponse 

to Anti-
depressant

Mean SD Mean SD Mean SD Fa p d p d p
Number of days in trial 48 28 75 31 51 58 22.4 <0.01
Baseline manic symptoms

Young Mania Rating Scale 3.7 4.9 1.8 2.5 2.3 2.5 4.5 0.01 0.78 <0.01 0.60 0.04
CGI-BP mania severity subscaleb 1.5 0.9 1.1 0.4 1.2 0.4 3.4 <0.01 0.65 <0.01 0.53 0.02

Baseline depression
Inventory of Depressive 

Symptomatology
34.9 10.9 30.5 11.5 37.9 8.6 5.4 <0.01 0.39 0.36 0.27 0.19

CGI-BP depression severity subscaleb 4.6 1.1 4.3 1.16 4.8 0.86 1.9 0.04 0.27 0.15 0.18 0.36
a df=2, 169.
b CGI-BP=Clinical Global Impression scale modified for use in bipolar disorder.
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Our findings complement recent work from the STEP-
BD program reported by Goldberg et al. (42), who found
that 3-month adjunctive antidepressant treatment not
only did not speed time to recovery from an index episode
of bipolar depression compared with no antidepressant
treatment but also was associated with significant manic
symptoms at study endpoint (42). Goldberg and col-
leagues used a semistructured interview that assessed the
number of manic symptoms in each categorical group
(adjunctive antidepressants versus none). While they did
not analyze treatment-emergent switch, our study and
theirs highlight the finding that short-term use of antide-
pressants may have liabilities—induction of mania or hy-
pomania or persistence of manic or hypomanic symp-
toms—in bipolar depressed patients who have minimal
manic symptoms at baseline.

Unlike previous studies in which a number of clinical
variables were linked to treatment-emergent mania, in
this study we found no past clinical variable to be associ-
ated with treatment-emergent mania. These results are
similar to those of a recent study by Carlson et al. (43), who
were unable to identify a clinical risk factor associated
with antidepressant-associated switch from depression to
mania; furthermore, the time to and the duration of any
subsequent manic episode were not significantly different
in seven patients who received antidepressant treatment
compared with 10 patients who did not. Our study did not
assess or have an adequate sample size to evaluate treat-
ment-emergent mania and serotonin transporter geno-
type (28, 29), hyperthymic temperament (31), psychosis
(32), or mixed depressive symptoms (17). A retrospective

study by Bottlender et al. (17) that found tricyclic antide-
pressant use and lack of mood stabilizers to be associated
with the switch process, along with recent data suggesting
that the presence of a current mixed episode increases the
risk of future mixed episodes, particularly in women (44),
suggests that phenomenological presentation, longitudi-
nal course of illness, and treatment selection may have
important interactions that may resolve some of the con-
troversy surrounding antidepressant-induced mania.

Our study results are limited by the modest effect size
and lack of a placebo control. The lack of a structured di-
agnostic assessment at the time of manic switch is also a
limitation, although it is standard in the field to confirm
diagnosis at study entry, prior to randomization, and to
use a symptom severity scale, such as the YMRS or CGI, as
an outcome measure of switch. The mood stabilization
regimen and, to a lesser degree, the type of antidepressant
treatment (more than 90% of our subjects in this study
were also participants in our comparative study of sertra-
line, bupropion, and venlafaxine [10]) were not standard-
ized in this study; larger studies with standardized treat-
ment would provide more information. It is clear from
previous work that mood stabilizers reduce the risk of
switch (33), but there has been no comparative study of
antidepressant switch prevention with differential mood
stabilization treatment (i.e., lithium, valproate, carba-
mazepine, lamotrigine, or an atypical antipsychotic). Fur-
thermore, this study is unable to answer the question of
whether antidepressant treatment raises the risk of
switch or not. The recent controlled data of STEP-BD
would suggest that adjunctive antidepressants (paroxet-

FIGURE 1. Baseline Manic Symptom Severity Prior to Antidepressant Treatmenta

a YMRS=Young Mania Rating Scale; CGI-BP=Clinical Global Impression scale modified for use in bipolar disorder. Significant difference between
groups on YMRS score (F=4.5, df=2, 169, p<0.01) and on CGI-BP score (F=3.4, df=2, 169, p=0.04).
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ine or bupropion) were no more likely than placebo to be
associated with a switch from depression to mania or hy-
pomania (6).

While not confirmed by structured diagnostic assess-
ments, the three distinct YMRS items identified in our
study (psychomotor activation, pressured speech, and
language/thought disorder) may be a surrogate marker for
a depressive mixed state. Depressive mixed state is not op-
erationalized in DSM-IV or ICD-10, but there is increasing
recognition of its presentation and clinical characteristics
(41, 42, 45).

Several definitions of mixed depression have been pro-
posed (45–48). In general, it is considered a syndromal ep-
isode of major depression plus several symptoms of mania
or hypomania. Mixed depression as defined by manic or
hypomanic symptoms (41) occurring within a major de-
pression is thus distinct from the traditional mixed epi-
sode, consisting of major depression plus four manic/
mixed symptoms. This distinction is relevant because cur-
rently a full mixed episode is categorically classified as a
manic episode subtype; in contrast, a mixed depression,
while not yet fully operationalized, is conceptualized as a

TABLE 3. Analysis of Individual YMRS Items for Patients With Treatment-Emergent Mania or Response or Nonresponse to
Antidepressant Treatment During a 10-Week Trial

YMRS Item Mean SE

Analysis of Variance

Fa p
1. Elevated mood (4 points) 2.0 0.153

Treatment-emergent mania 0.20 0.09
Response to antidepressant 0.07 0.03
Nonresponse to antidepressant 0.07 0.04

2. Increased motor activity-energyb (4 points) 3.8 0.02
Treatment-emergent mania 0.27 0.10
Response to antidepressant 0.08 0.04
Nonresponse to antidepressant 0.04 0.03

3. Sexual interestc (4 points) 3.05 0.05
Treatment-emergent mania 0.15 0.07
Response to antidepressant 0.04 0.03
Nonresponse to antidepressant 0.00 0.00

4. Sleep (4 points) 0.87 0.42
Treatment-emergent mania 0.40 0.13
Response to antidepressant 0.24 0.07
Nonresponse to antidepressant 0.36 0.11

5. Irritability (8 points) 0.59 0.56
Treatment-emergent mania 0.86 0.20
Response to antidepressant 0.71 0.12
Nonresponse to antidepressant 0.95 0.17

6. Speechd (8 points) 3.85 0.02
Treatment-emergent mania 0.48 0.20
Response to antidepressant 0.08 0.03
Nonresponse to antidepressant 0.20 0.08

7. Language (4 points) 0.26 0.77
Treatment-emergent mania 0.32 0.10
Response to antidepressant 0.24 0.06
Nonresponse to antidepressant 0.25 0.09

8. Thought contente (8 points) 5.95 0.01
Treatment-emergent mania 0.65 0.27
Response to antidepressant 0.11 0.09
Nonresponse to antidepressant 0.04 0.03

9. Disruptive aggressive behavior (8 points) 0.12 0.89
Treatment-emergent mania 0.14 0.09
Response to antidepressant 0.13 0.06
Nonresponse to antidepressant 0.18 0.08

10. Appearance (4 points) 0.63 0.54
Treatment-emergent mania 0.07 0.06
Response to antidepressant 0.05 0.03
Nonresponse to antidepressant 0.11 0.05

11. Insight (4 points) 0.57 0.6
Treatment-emergent mania 0.14 0.09
Response to antidepressant 0.06 0.03
Nonresponse to antidepressant 0.07 0.04

a In the analysis of variance, df=2, 169 for all comparisons except item 7, languange, where df=2, 187.
b In post hoc tests, on increased motor activity-energy, treatment-emergent mania vs. response to antidepressant, mean difference=0.19, p=

0.02, d=0.42, and treatment-emergent mania vs. nonresponse to antidepressant, mean difference=0.25, p=0.01, d=0.55.
c In post hoc tests, on sexual interest, treatment-emergent mania vs. response to antidepressant, mean difference=0.10, p=0.06, d=0.34, and

treatment-emergent mania vs. nonresponse to antidepressant, mean difference=0.15, p=0.02, d=0.51.
d In post hoc tests, on speech, treatment-emergent mania vs. response to antidepressant, mean difference=0.39, p=0.01, d=0.50, and treat-

ment-emergent mania vs. nonresponse to antidepressant, mean difference=0.27, p=0.09, d=0.34.
e In post hoc tests, on thought content, treatment-emergent mania vs. response to antidepressant, mean difference=0.56, p<0.01, d=0.48, and

treatment-emergent mania vs. nonresponse to antidepressant, mean difference=0.66, p<0.01, d=0.56.
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depressive episode. Further discussion of the categorical
versus dimensional aspects of mixed symptoms may prove
to be valuable in DSM-V and ICD-11 committee work.

Future research should focus on the pattern of manic
symptoms in syndromal depression that is associated
with treatment-emergent mania in both clinical and non-
clinical samples. Furthermore, it is unclear whether this is
a phenomenon unique to bipolar depression with mini-
mal manic symptoms; while mixed symptoms are more
common in bipolar than in unipolar disorder (45), treat-
ment-emergent mania is always reported as an adverse
event in unipolar depression clinical trials. It would be
valuable to reanalyze clinical trials of antidepressants in
both bipolar and unipolar depression in which the YMRS
was used as an outcome measure or for adverse event
monitoring to establish the generalizability of this clinical
phenomenon. Recent controlled monotherapy studies
would suggest that the placebo switch rate, or course of
illness switch rate, is 5%–10% (6, 14); the placebo arms of
these clinical trials may also shed light on whether the
natural course of illness switch is also related to a baseline
mixed depression presentation. It would be valuable to
reassess these switch rates based on the presence or ab-
sence of mixed symptoms.

A careful examination for these specific symptoms of
mania is warranted prior to antidepressant treatment for
patients with bipolar depression. When considering ad-
junctive antidepressant treatment with unimodal antide-
pressants for bipolar depression, the risk of treatment-
emergent mania or hypomania should be carefully
weighed against the potential benefit of the antidepres-
sant medication. In addition to type of antidepressant pre-
scribed, our data suggest that the presence of manic
symptoms in syndromal depression may be associated
with a poor clinical outcome. The optimal treatment of
mixed depression remains to be delineated.

Presented at the 159th annual meeting of the American Psychiatric
Association, Toronto, May 20–25, 2006, and at the Fifth European
Stanley Conference on Bipolar Disorder, Barcelona, October 5–7,
2006.

Received March 1, 2008; revision received May 12, 2008; accepted
July 28, 2008 (doi: 10.1176/appi.ajp.2008.08030322). From the De-
partment of Psychiatry and Psychology, Mayo Clinic College of Medi-
cine, Rochester, Minn.; Department of Psychiatry and Biobehavioral
Sciences, David Geffen School of Medicine, UCLA; Department of Psy-
chiatry, University of Cincinnati College of Medicine, Cincinnati; Pedi-
atric and Developmental Neuropsychiatry, NIMH; University Medical
Center Groningen, University of Groningen, the Netherlands; Altrecht
Institute for Mental Health Care and University Medical Center,
Utrecht, the Netherlands; Biological Psychiatry Branch, NIMH; Insti-
tute of Neuroscience, Newcastle University, Newcastle, UK; Depart-
ment of Psychiatry, University of Texas, San Antonio; Bipolar Collabo-
rative Network, Bethesda, Md.; and the Department of Psychiatry,
University of Texas Southwestern Medical Center, Dallas. Address cor-
respondence and reprint requests to Dr. Frye, Department of Psychi-
atry, Mayo Mood Clinic and Research Program, Mayo Clinic, 200 First
St., S.W., Rochester, MN 55901; mfrye@mayo.edu (e-mail).

Dr. Frye has received research funding, served in a consulting ca-
pacity, or received CME-supported activity or received travel funds
from Abbott Laboratories, AstraZeneca, Bristol-Meyers Squibb, Ceph-
alon, Dainippon Sumitomo Pharma, Eli Lilly, GlaxoSmithKline, Jans-

sen Pharmaceutica, Organon, Otsuka Pharmaceuticals, and Pfizer.
Dr. McElroy has received research funding from or served in an advi-
sory or consulting capacity to Abbott Laboratories, the American Di-
abetes Association, AstraZeneca, Bristol-Myers Squibb, Eli Lilly, Esai,
Forest Labs, GlaxoSmithKline, Janssen Pharmaceutica, NIMH, Ortho-
McNeil, Novartis Pharmaceuticals, Pfizer, Sanofi-Synthelabo, So-
maxon Pharmaceuticals, the Stanley Medical Research Institute, and
Wyeth; she also receives payments from Johnson & Johnson Pharma-
ceutical Research and Development, related to a patent on use of
sulfamate derivatives for treating impulse control disorders. Dr. Alt-
shuler has received research funding or honoraria from or served in
an advisory or consulting capacity to or on a speakers bureau for Ab-
bott Laboratories, Bristol-Myers Squibb, Forest Laboratories, and
GlaxoSmithKline. Dr. Keck has received research support from or
served in an advisory or consulting capacity to Abbott Laboratories,
American Diabetes Association, AstraZeneca Pharmaceuticals, Bris-
tol-Meyers Squibb, GlaxoSmithKline, Eli Lilly, Janssen Pharmaceutica,
NIMH, National Institute on Drug Abuse, Pfizer, Stanley Medical Re-
search Institute, and UCB Pharma; he is a patent holder for a method
of treating obsessive-compulsive spectrum disorder. Dr. Nolen has re-
ceived grants from or served in a speaking or advisory capacity for
AstraZeneca, Cyberonics, Eli Lilly, GlaxoSmithKline, Netherlands Or-
ganization for Health Research and Development, Servier, Stanley
Medical Research Institute, and Wyeth. Dr. Kupka has served in an
advisory capacity to AstraZeneca, Eli Lilly, and Janssen-Cilag. Dr.
Grunze has received research funding or honoraria from or served in
a consulting capacity to AstraZeneca, Bristol-Myers Squibb, Desitin,
Eli Lilly, GlaxoSmithKline, Janssen-Cilag, Novartis, National Institute
for Health Research/Medical Research Council (UK), Organon, Pfizer,
Sanofi-Aventis, Stanley Foundation, UBC, and UCB Pharmaceuticals.
Dr. Post has served as a consultant to or on a speakers bureau for Ab-
bott Laboratories, AstraZeneca, Bristol-Myers Squibb, GlaxoSmith-
Kline, and Shire. Dr. Suppes has received research funding from or
served in an advisory or consulting capacity to or on a speakers bu-
reau for Abbott Laboratories, AstraZeneca, GlaxoSmithKline, Janssen
Pharmaceutica, Eli Lilly, NIMH, Novartis, Stanley Medical Research In-
stitute, Pfizer, and Wyeth; she also receives royalties from Compact
Clinical. Drs. Helleman, Black, Leverich, and Mintz report no compet-
ing interests.

Supported by the Stanley Medical Research Institute. Drug and
matching placebo for the antidepressant clinical trial was supplied by
GlaxoSmithKline (bupropion), Pfizer US Pharmaceuticals (sertraline),
and Wyeth Pharmaceuticals (venlafaxine).

References

1. Frye MA, Gitlin MJ, Altshuler LL: Unmet needs in bipolar de-
pression. Depress Anxiety 2004; 19:199–208

2. Kupka RW, Altshuler LL, Nolen WA, Suppes T, Luckenbaugh DA,
Leverich GS, Frye MA, Keck PE Jr, McElroy SL, Grunze H, Post
RM: Three times more days depressed than manic or hy-
pomanic in both bipolar I and bipolar II disorder. Bipolar Dis-
ord 2007; 9:531–535

3. Post RM, Baldassano CF, Perlis RH, Ginsberg DL: Treatment of
bipolar depression. CNS Spectr 2003; 8:1–10

4. Ghaemi SN, Hsu DJ, Thase ME, Wisniewski SR, Nierenberg AA,
Miyahara S, Sachs G: Pharmacological treatment patterns at
study entry for the first 500 STEP-BD participants. Psychiatr
Serv 2006; 57:660–665

5. Baldessarini RJ, Leahy L, Arcona S, Gause D, Zhang W, Hennen
J: Patterns of psychotropic drug prescription for US patients
with diagnoses of bipolar disorders. Psychiatr Serv 2007; 58:
85–91

6. Sachs GS, Nierenberg AA, Calabrese JR, Marangell LB, Wis-
niewski SR, Gyulai L, Friedman ES, Bowden CL, Fossey MD, Ost-
acher MJ, Ketter TA, Patel J, Hauser P, Rapport D, Martinez JM,
Allen MH, Miklowitz DJ, Otto MW, Dennehy EB, Thase ME: Effec-
tiveness of adjunctive antidepressant treatment for bipolar de-
pression. N Engl J Med 2007; 356:1711–1722



Am J Psychiatry 166:2, February 2009 171

FRYE, HELLEMAN, MCELROY

ajp.psychiatryonline.org

7. Cohn JB, Collins G, Ashbrook E, Wernicke JF: A comparison of
fluoxetine, imipramine, and placebo in patients with bipolar
depressive disorder. Int Clin Psychopharmacol 1989; 4:313–
322

8. Gijsman HJ, Geddes JR, Rendell JM, Goodwin GM, Nolen WA: Re-
ply to SN Ghaemi; JC Fetter; RMA Hirschfeld: Antidepressants
for bipolar depression (letter). Am J Psychiatry 2005; 162:
1547–1548

9. Himmelhoch JM, Thase ME, Mallinger AG, Houck P: Tranyl-
cypromine versus imipramine in anergic bipolar depression.
Am J Psychiatry 1991; 148:910–916

10. Post RM, Altshuler LL, Leverich GS, Frye MA, Nolen WA, Kupka
RW, Suppes T, McElroy S, Keck PE, Denicoff KD, Grunze H,
Walden J, Kitchen CM, Mintz J: Mood switch in bipolar depres-
sion: comparison of adjunctive venlafaxine, bupropion, and
sertraline. Br J Psychiatry 2006; 189:124–131

11. Tohen M, Vieta E, Calabrese J, Ketter TA, Sachs G, Bowden C,
Mitchell PB, Centorrino F, Risser R, Baker RW, Evans AR, Beymer
K, Dube S, Tollefson GD, Breier A: Efficacy of olanzapine and
olanzapine-fluoxetine combination in the treatment of bipolar
I depression. Arch Gen Psychiatry 2003; 60:1079–1088

12. Vieta E, Martinez-Aran A, Goikolea JM, Torrent C, Colom F, Ben-
abarre A, Reinares M: A randomized trial comparing paroxe-
tine and venlafaxine in the treatment of bipolar depressed pa-
tients taking mood stabilizers. J Clin Psychiatry 2002; 63:508–
512

13. Young LT, Joffe RT, Robb JC, MacQueen GM, Marriott M, Patelis-
Siotis I: Double-blind comparison of addition of a second
mood stabilizer versus an antidepressant to an initial mood
stabilizer for treatment of patients with bipolar depression. Am
J Psychiatry 2000; 157:124–126

14. Frye MA, Grunze H, Suppes T, McElroy SL, Keck PE Jr, Walden J,
Leverich GS, Altshuler LL, Nakelsky S, Hwang S, Mintz J, Post
RM: A placebo-controlled evaluation of adjunctive modafinil in
the treatment of bipolar depression. Am J Psychiatry 2007;
164:1242–1249

15. Peet M: Induction of mania with selective serotonin re-uptake
inhibitors and tricyclic antidepressants. Br J Psychiatry 1994;
164:549–550

16. Truman CJ, Goldberg JF, Ghaemi SN, Baldassano CF, Wisniewski
SR, Dennehy EB, Thase ME, Sachs GS: Self-reported history of
manic/hypomanic switch associated with antidepressant use:
data from the Systematic Treatment Enhancement Program
for Bipolar Disorder (STEP-BD). J Clin Psychiatry 2007; 68:1472–
1479

17. Bottlender R, Sato T, Kleindienst N, Strauss A, Moller HJ: Mixed
depressive features predict maniform switch during treatment
of depression in bipolar I disorder. J Affect Disord 2004; 78:
149–152

18. Altshuler LL, Suppes T, Black DO, Nolen WA, Leverich G, Keck PE
Jr, Frye MA, Kupka R, McElroy SL, Grunze H, Kitchen CMR, Post
R: Lower switch rate in depressed patients with bipolar II than
bipolar I disorder treated adjunctively with second-generation
antidepressants. Am J Psychiatry 2006; 163:313–315

19. Leverich GS, Altshuler LL, Frye MA, Suppes T, McElroy SL, Keck
PE Jr, Kupka RW, Denicoff KD, Nolen WA, Grunze H, Martinez
MI, Post RM: Risk of switch in mood polarity to hypomania or
mania in patients with bipolar depression during acute and
continuation trials of venlafaxine, sertraline, and bupropion as
adjuncts to mood stabilizers. Am J Psychiatry 2006; 163:232–
239

20. Quanbeck CD, Stone DC, McDermott BE, Boone K, Scott CL,
Frye MA: Relationship between criminal arrest and community
treatment history among patients with bipolar disorder. Psy-
chiatr Serv 2005; 56:847–852

21. Lyoo IK, Kim MJ, Stoll AL, Demopulos CM, Parow AM, Dager SR,
Friedman SD, Dunner DL, Renshaw PF: Frontal lobe gray mat-

ter density decreases in bipolar I disorder. Biol Psychiatry 2004;
55:648–651

22. Frye MA, Thomas MA, Yue K, Binesh N, Davanzo P, Ventura J,
O’Neill J, Guze B, Curran JG, Mintz J: Reduced concentrations of
N-acetylaspartate (NAA) and the NAA-creatine ratio in the basal
ganglia in bipolar disorder: a study using 3-Tesla proton mag-
netic resonance spectroscopy. Psychiatry Res 2007; 154:259–
265

23. Boerlin HL, Gitlin MJ, Zoellner LA, Hammen CL: Bipolar depres-
sion and antidepressant-induced mania: a naturalistic study. J
Clin Psychiatry 1998; 59:374–379

24. Goldberg JF, Whiteside JE: The association between substance
abuse and antidepressant-induced mania in bipolar disorder:
a preliminary study. J Clin Psychiatry 2002; 63:791–795

25. Manwani SG, Pardo TB, Albanese MJ, Zablotsky B, Goodwin FK,
Ghaemi SN: Substance use disorder and other predictors of an-
tidepressant-induced mania: a retrospective chart review. J Clin
Psychiatry 2006; 67:1341–1345

26. Tamada RS, Issler CK, Amaral JA, Sachs GS, Lafer B: Treatment
emergent affective switch: a controlled study. Bipolar Disord
2004; 6:333–337

27. Bottlender R, Rudolf D, Strauss A, Moller HJ: Are low basal se-
rum levels of the thyroid stimulating hormone (b-TSH) a risk
factor for switches into states of expansive syndromes (known
in Germany as “maniform syndromes” in bipolar I depression)?
Pharmacopsychiatry 2000; 33:75–77

28. Masoliver E, Menoyo A, Perez V, Volpini V, Rio ED, Perez J, Alva-
rez E, Baiget M: Serotonin transporter linked promoter (poly-
morphism) in the serotonin transporter gene may be associ-
ated with antidepressant-induced mania in bipolar disorder.
Psychiatr Genetics 2006; 16:25–29

29. Mundo E, Walker M, Cate T, Macciardi F, Kennedy JL: The role
of serotonin transporter protein gene in antidepressant-in-
duced mania in bipolar disorder: preliminary findings. Arch
Gen Psychiatry 2001; 58:539–544

30. Joffe RT, MacQueen GM, Marriott M, Robb J, Begin H, Young LT:
Induction of mania and cycle acceleration in bipolar disorder:
effect of different classes of antidepressant. Acta Psychiatr
Scand 2002; 105:427–430

31. Henry C, Sorbara F, Lacoste J, Gindre C, Leboyer M: Antidepres-
sant-induced mania in bipolar patients: identification of risk
factors. J Clin Psychiatry 2001; 62:249–255

32. Keck PE Jr, Corya SA, Altshuler LL, Ketter TA, McElroy SL, Case M,
Briggs SD, Tohen M: Analyses of treatment-emergent mania
with olanzapine/fluoxetine combination in the treatment of
bipolar depression. J Clin Psychiatry 2005; 66:611–616

33. Bottlender R, Rudolf D, Strauss A, Moller HJ: Mood-stabilisers
reduce the risk of developing antidepressant-induced mani-
form states in acute treatment of bipolar I depressed patients.
J Affect Disord 2001; 63:79–83

34. Serretti A, Artioli P, Zanardi R, Rossini D: Clinical features of an-
tidepressant associated manic and hypomanic switches in bi-
polar disorder. Prog Neuropsychopharmacol Biol Psychiatry
2003; 27:751–757

35. Kupka RW, Nolen WA, Altshuler LL, Denicoff KD, Frye MA, Le-
verich GS, Keck PE Jr, McElroy SL, Rush AJ, Suppes T, Post RM:
The Stanley Foundation Bipolar Network, 2: preliminary sum-
mary of demographics, course of illness, and response to novel
treatments. Br J Psychiatry Suppl 2001; 41:S177–S183

36. Suppes T, Leverich GS, Keck PE, Nolen WA, Denicoff KD, Alt-
shuler LL, McElroy SL, Rush AJ, Kupka R, Frye MA, Bickel M, Post
RM: The Stanley Foundation Bipolar Treatment Outcome Net-
work, II: demographics and illness characteristics of the first
261 patients. J Affective Disorders 2001; 67:45–59

37. First MB, Spitzer RL, Gibbon M, Williams JB: Structured Clinical
Interview for DSM-IV Axis I Disorders, Research Version, Patient



172 Am J Psychiatry 166:2, February 2009

TREATMENT-EMERGENT MANIA WITH ANTIDEPRESSANTS

ajp.psychiatryonline.org

Edition (SCID-I/P). New York, Biometrics Research, New York
State Psychiatric Institute, 1997

38. Rush AJ, Gullion CM, Basco MR, Jarrett RB, Trivedi MH: The In-
ventory of Depressive Symptomatology (IDS): psychometric
properties. Psychol Med 1996; 26:477–486

39. Spearing MK, Post RM, Leverich GS, Brandt D, Nolen W: Modifi-
cation of the Clinical Global Impressions (CGI) scale for use in
bipolar illness (BP): the CGI-BP. Psychiatry Res 1997; 73:159–
171

40. Young RC, Biggs JT, Ziegler VE, Meyer DA: A rating scale for ma-
nia: reliability, validity, and sensitivity. Br J Psychiatry 1978;
133:429–435

41. Benazzi F, Akiskal HS: Psychometric delineation of the most
discriminant symptoms of depressive mixed states. Psychiatry
Res 2006; 141:81–88

42. Goldberg JF, Perlis RH, Ghaemi SN, Calabrese JR, Bowden CL,
Wisniewski S, Miklowitz DJ, Sachs GS, Thase ME: Adjunctive an-
tidepressant use and symptomatic recovery among bipolar de-
pressed patients with concomitant manic symptoms: findings
from the STEP-BD. Am J Psychiatry 2007; 164:1348–1355

43. Carlson GA, Finch SJ, Fochtmann LJ, Ye Q, Wang Q, Naz B, Bro-

met EJ: Antidepressant-associated switches from depression to

mania in severe bipolar disorder. Bipolar Disord 2007; 9:851–

859

44. Kessing LV: The prevalence of mixed episodes during the

course of illness in bipolar disorder. Acta Psychiatr Scand 2008;

117:216–224

45. Benazzi F: Bipolar disorder: focus on bipolar II disorder and

mixed depression. Lancet 2007; 369:935–945

46. Bauer MS, Simon GE, Ludman E, Unutzer J: “Bipolarity” in bipo-

lar disorder: distribution of manic and depressive symptoms in

a treated population. Br J Psychiatry 2005; 187:87–88

47. Koukopoulos A, Albert MJ, Sani G, Koukopoulos AE, Girardi P:

Mixed depressive states: nosologic and therapeutic issues. Int

Rev Psychiatry 2005; 17:21–37

48. Maj M, Pirozzi R, Magliano L, Bartoli L: Agitated depression in

bipolar I disorder: prevalence, phenomenology, and outcome.

Am J Psychiatry 2003; 160:2134–2140


