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Objective: This study compared the
efficacy and safety of paroxetine and
imipramine with that of placebo in the
treatment of bipolar depression in adult
outpatients stabilized on a regimen of
lithium.

Method: In a double-blind, placebo-con-
trolled study, 117 outpatients with DSM-III-R
bipolar disorder, depressive phase, were
randomly assigned to treatment with par-
oxetine (N=35), imipramine (N=39), or pla-
cebo (N=43) for 10 weeks. In addition to
lithium monotherapy, patients may have
received either carbamazepine or valpro-
ate in combination with lithium for control
of manic symptoms. Patients were strati-
fied on the basis of trough serum lithium
levels determined at the screening visit
(high: >0.8 meq/liter; low: ≤0.8 meq/liter).
Primary efficacy was assessed by change
from baseline in scores on the Hamilton

Rating Scale for Depression and the Clini-
cal Global Impression illness severity scale.

Results: Differences in overall efficacy
among the three groups were not statisti-
cally significant. For patients with high
serum lithium levels, antidepressant re-
sponse at endpoint also did not signifi-
cantly differ from placebo. However, both
paroxetine and imipramine were superior
to placebo for patients with low serum lith-
ium levels. Compared to imipramine, par-
oxetine resulted in a lower incidence of ad-
verse events, most notably emergence of
manic symptoms.

Conclusions: Antidepressants may not
be useful adjunctive therapy for bipolar
depressed patients with high serum lith-
ium levels. However, antidepressant ther-
apy may be beneficial for patients who
cannot tolerate high serum lithium levels
or who have symptoms that are refractory
to the antidepressant effects of lithium.

(Am J Psychiatry 2001; 158:906–912)

The treatment of bipolar depression represents a clini-
cal challenge, and appropriate treatment strategies re-
main more anecdotal than data-based. There is an exten-
sive literature guiding treatment of patients with unipolar
depression, but treatment of bipolar depression has not
been extensively studied, and effective treatments are not
well-defined (1, 2). Lithium is considered standard mood-
stabilizing therapy for bipolar disorder (3–6). However, up
to 50% of patients effectively maintained with lithium
therapy may be unresponsive to its antidepressant effects
(4, 7). When lithium monotherapy is not effective in man-
aging depression or if patients are unable to tolerate the
side effects of high serum lithium levels, patients with
bipolar disorder may require combination therapy with
antidepressants (3).

Monoamine oxidase inhibitors (MAOIs), tricyclic anti-
depressants, bupropion, and the selective serotonin re-
uptake inhibitors (SSRIs) have been evaluated for treat-
ment of the depressive component of bipolar disorder (2,
3, 6, 8, 9). In a comparison of imipramine and tranyl-
cypromine in depressed patients with bipolar disorder,
the rate of response (defined as an endpoint Clinical Glo-
bal Impression [CGI] score ≥ 2 or 3) to imipramine was

48%, and the response rate for tranylcypromine exceeded
80% (10). However, Prien et al. (11) noted that combined
imipramine/lithium therapy offered no advantage over
lithium alone in the treatment of bipolar depression. Ad-
ditional clinical trials have demonstrated that the tricyclic
antidepressants have a rate of response (defined as ≥50%
improvement in score from baseline on the Hamilton Rat-
ing Scale for Depression) between 50% and 70% in the
treatment of bipolar depression (10, 12–14). Bupropion
was as effective as desipramine in one double-blind com-
parative study (14). Only a limited number of trials have
evaluated the effectiveness of SSRIs in the treatment of bi-
polar depression (13, 15, 16). Cohn et al. (13) reported that
bipolar patients treated with fluoxetine had a significantly
greater response rate than those treated with imipramine.
In a 6-week, double-blind comparison of paroxetine and
amitriptyline in lithium-stabilized patients with break-
through major depression, Bauer et al. (15) reported sig-
nificantly greater responses (as determined by Hamilton
depression scale and CGI severity of illness scores) in par-
oxetine-treated patients.

Although MAOIs appear to be effective in treating bipo-
lar depression, safety issues and dietary restrictions often
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limit their use in general clinical practice. Therapy with
tricyclic antidepressants is also associated with a high in-
cidence of adverse events, and many patients are unable
to tolerate the anticholinergic side effects (13). Both tricy-
clic antidepressants and MAOIs have a low therapeutic in-
dex, which is a major concern in patients with bipolar dis-
order because of their high rate of suicide attempts. The
SSRIs have a lower incidence of adverse events, particu-
larly anticholinergic and cardiac effects (17, 18). Thus, the
safety profile of SSRIs may offer an advantage over tricyclic
antidepressants and MAOIs and may increase patient
compliance.

The potential for the so-called switch into mania is an-
other risk that must be considered when initiating antide-
pressant therapy in patients with bipolar depression (19–
22). In one analysis, induction of mania occurred in 3.7%
of 242 bipolar patients treated with SSRIs and in 11.2% of
125 patients treated with tricyclic antidepressants (20).
Bupropion was reported as having induced mania in one
small, open-label series (23). However, other investigators
have reported that, when added to lithium, thyroxine, or
anticonvulsant regimens, bupropion is not associated
with mania in rapidly cycling patients (24) and is less likely
to induce mania than desipramine (14).

In order to address some of the unresolved issues re-
garding the treatment of bipolar depression, we compared
the efficacy and safety of paroxetine and imipramine with
that of placebo in the treatment of bipolar depression in
adult outpatients stabilized with lithium therapy.

Method

Study Design

This was a multicenter, double-blind, randomized, placebo-
controlled study that was conducted to assess the efficacy and
safety of paroxetine and imipramine in combination with lithium
therapy in the treatment of bipolar depression. Outpatients with
bipolar disorder who were currently in a major depressive epi-
sode were enrolled. A 1-week, single-blind, placebo period was
used to screen potential patients for inclusion in the study.

Diagnostic procedures included conducting a DSM-III-R mul-
tiaxial evaluation, physical examination, psychiatric and medical
history, routine laboratory analyses, and pregnancy test; per-
forming an ECG and vital signs assessment; measurement of se-
rum trough lithium level and body weight; and administration of
the 21-item version of the Hamilton depression scale (25) and the
CGI severity of illness scale. Following the psychiatric and medi-
cal screening examination, eligible patients were stratified into
two groups on the basis of whether their trough serum lithium
level at the screening visit was low (≤0.8 meq/liter) or high (>0.8
meq/liter) and then were randomly assigned to one of the three
treatment groups.

Patients randomly assigned to paroxetine treatment received
20 mg/day for the first 3 weeks; thereafter, dose increases of 10
mg/day were permitted every 7 days up to a maximum dose of 50
mg/day. Patients receiving imipramine began at a dose of 50 mg/
day with a forced titration to 150 mg/day at the rate of 50 mg every
7 days over the first 3 weeks of the study. After this titration pe-
riod, imipramine dose increases of 50 mg/day were permitted ev-
ery 7 days up to a maximum dose of 300 mg/day. Dose reduction
was permitted once if necessary for adverse events; retitration to

the original dose level was allowed if the adverse event remitted.
Following the 10-week treatment phase, patients were gradually
tapered off all study medications.

The study was approved by the institutional review board at
each of the 19 participating centers, and each patient provided
written informed consent before entry into the study.

Patient Selection

All patients enrolled in the study fulfilled DSM-III-R criteria for
bipolar disorder and scored ≥15 on the 21-item version of the
Hamilton depression scale at both the screening and baseline
evaluations. The total Hamilton depression scale score could not
have decreased by more than 25% between the screening and
baseline evaluations. Eligible patients experienced at least one
previous episode of mania or major depression within the past 5
years and had been maintained on a regimen of lithium alone or
in combination with sodium valproate or carbamazepine for at
least 7 weeks before the screening visit. Serum lithium levels were
between 0.5 and 1.2 meq/liter (0.4 meq/liter for patients intoler-
ant to lithium) for at least 6 weeks before the screening evalua-
tion. Serum lithium concentrations were measured 1 week after
initiation of study medication and remained within prior defined
levels for all eligible patients. Lithium dose adjustments were not
allowed unless serum levels deviated beyond the 0.5–1.2 meq/li-
ter range (0.4 meq/liter for lithium intolerance), in which case
doses were adjusted to maintain levels within the permitted
range. Patients were at least 18 years old.

Patients who met DSM-III-R criteria for bipolar disorder but
who were not currently depressed were excluded, as were pa-
tients who required therapy with both sodium valproate and car-
bamazepine or those who had been diagnosed with an axis I dis-
order other than bipolar disorder as the primary disorder within 6
months of the screening, including dysthymia and bipolar II dis-
order. Patients who were rapid cyclers (four or more manic/hy-
pomanic or depressive episodes within 12 months of the baseline
evaluation), who had experienced recent manic/hypomanic epi-
sodes within 4 weeks of baseline, or who were prone to spontane-
ous remission (depressive episodes of no more than 8 weeks’ du-
ration) were excluded. Additional exclusion criteria were any
serious medical disorder or condition, such as cardiovascular dis-
ease or history of narrow-angle glaucoma, that would preclude
the administration of tricyclic antidepressant therapy; concomi-
tant therapy with other psychotropic drugs, not including chloral
hydrate; and concomitant therapy with warfarin, cardiac glyco-
sides, phenytoin, cimetidine, type 1C antiarrhythmic agents, qui-
nidine, sulfonylurea derivatives, or tryptophan. Patients who met
the DSM-III-R criteria for substance abuse within 3 months of the
study or the criteria for substance dependence within 6 months
of the study were ineligible. Patients who were judged by the in-
vestigator to be at serious suicidal or homicidal risk were also ex-
cluded from the study.

Assessment

During the 10-week study period, patients were assessed for
both efficacy and adverse events at baseline and at weeks 1–6, 8,
and 10. Laboratory evaluations and an ECG were performed at
the screening visit and at weeks 4 and 10. Baseline laboratory
evaluations were only performed if abnormal values were noted
at the screening visit.

Primary efficacy parameters were mean change from baseline
in the total score on the first 17 items of the Hamilton depression
scale and mean change from baseline in score on the CGI severity
of illness scale. Clinical response parameters included the pro-
portion of patients achieving Hamilton depression scale scores ≤7
and the proportion of patients with CGI global improvement
scores ≤2. These parameters are clinically accepted as indicative
of therapeutic response.
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Safety evaluations were based on routine adverse event moni-
toring, vital sign assessments, and a hypomania/mania assess-
ment based on DSM-III-R criteria. Patients were asked a nonlead-
ing question at each postbaseline assessment, such as “Do you
feel differently in any way since starting this treatment?” Positive
responses were investigated and documented on the case report
form. These evaluations, as well as body weight determinations,
were evaluated at each visit. The effect of paroxetine and imi-
pramine on serum lithium concentrations was monitored by ob-
taining blood samples at weeks 2, 4, 6, and 10. Adverse events
were elicited by asking the patient nonleading questions.

Data Analysis

Data are presented from the intent-to-treat population. The
endpoint data set was the primary time point of interest and was
determined for each patient from the last available observation
while receiving treatment. The group was stratified on the basis of
serum lithium level at the screening examination (high: >0.8
meq/liter, low: ≤0.8 meq/liter). Lithium stratification criteria were
determined a priori. The proportion of patients achieving dichot-
omous response was analyzed by the Cochran-Mantel-Haenszel
test adjusting for lithium stratification or by Fisher’s exact test.
The chi-square test was used for analyses within lithium strata.
Change from baseline score, defined as score minus baseline
score, of efficacy scales was assessed by parametric analysis of
variance. The study was designed to enroll 35 patients per arm,
which would allow 70% power to detect a 5-point difference on
the Hamilton depression scale score (SD=8.5) between treatment
groups.

The primary comparison of interest was between the paroxe-
tine and placebo treatment groups regardless of lithium stratifi-
cation. Because all other statistical comparisons were considered
to be secondary, no adjustments for multiple comparisons were
made. Therefore, the achievement of statistical significance for
the primary efficacy variables at endpoint (i.e., changes from
baseline in scores on the Hamilton depression scale and CGI se-
verity of illness scale) was set at p≤0.05.

The general linear model procedure of SAS (Cary, N.C.) was
used to perform the analysis with a model that included effects
for treatment and lithium strata for scores on the Hamilton de-
pression scale (first 17 items) and CGI severity of illness scale.
Analyses of all other efficacy variables were performed with a
model that included only an effect for treatment. Additional anal-
yses were performed within lithium strata that included only the
treatment effect. Type III sums of squares were used. The analyses
were designed to include an investigator effect; however, 14 of the
19 investigational sites had fewer than eight total patients. Thus,
no analyses with an investigator effect were performed. The treat-

ment-by-lithium strata interaction was found to be nonsignifi-
cant and was not included in the model. Because only a small
number of patients experienced manic and hypomanic episodes,
these episodes were not analyzed.

All statistical tests were two-tailed. Tests of hypothesis of inter-
actions were made at the 10% significance level, and all other
tests were made at the 5% significance level. Data are presented
as means and standard deviations. The CONTRAST statement
from the general linear model procedure of SAS was used for
treatment group comparisons. Interaction assessments were
conducted as per protocol. However, significant interactions were
not found and therefore not presented.

Results

Demographic and Clinical Characteristics

A total of 117 outpatients were enrolled by 19 centers: 35
patients (mean age=42.5 years, range=24–66) were ran-
domly assigned to the paroxetine group, 39 (mean age=
41.9 years, range=21–71) received imipramine, and 43
(mean age=40.4 years, range=21–66) were given placebo.
The paroxetine, imipramine, and placebo groups were
similar in age, gender (54.3%, 59.0%, and 53.5%, respec-
tively, were female), race (97.1%, 100.0%, and 90.7%, re-
spectively, were Caucasian), and cardiac history. Concomi-
tant medications were used by 82.9% (N=29) of the patients
in the paroxetine treatment group, 76.9% (N=30) of the pa-
tients in the imipramine group, and 81.4% (N=35) of the
patients in the placebo group. The prevalence of concomi-
tant use of valproic acid was similar for the paroxetine
(11.4%, N=4) and placebo (9.3%, N=4) groups and was
much less for the imipramine group (2.6%, N=1); only one
patient each from the paroxetine (2.9%) and imipramine
(2.6%) groups received carbamazepine during the study.
Because of the small number of patients receiving con-
comitant therapy with these agents, no influence on overall
efficacy in the treatment groups could be determined.

Mean daily doses at study endpoint (i.e., the last avail-
able observation for each patient while receiving treat-
ment) were 32.6 mg for paroxetine (range=20–50 mg) and
166.7 mg for imipramine (range=50–300 mg). At end-
point, five imipramine-treated patients were receiving

TABLE 1. Baseline Ratings on Depression Measures for 117 Outpatients With Bipolar Depression Randomly Assigned to
Treatment With Paroxetine, Imipramine, or Placebo and Changes in Scores After 10 Weeks 

Group and Measure

Paroxetine Imipramine Placebo

Baseline Change Baseline Change Baseline Change

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Totala 

Hamilton depression scale 20.38 3.91 –10.2 7.30 20.71 3.90 –10.1 7.26 21.57 3.87 –8.06 7.28
CGI severity of illness scale 4.21 0.69 –1.33 1.38 4.31 0.66 –1.28 1.38 4.33 0.66 –0.91 1.38

Patients with high serum lithium levelsb

Hamilton depression scale 20.29 3.78 –9.79 7.11 21.35 3.75 –9.35 7.09 21.95 3.76 –10.4 7.10
CGI severity of illness scale 4.21 0.60 –1.14 1.42 4.35 0.62 –0.94 1.44 4.29 0.60 –1.24 1.42

Patients with low serum lithium levelsc

Hamilton depression scale 20.37 4.01 –10.4 7.28 20.11 4.01 –10.7 7.28 21.18 3.99 –5.82 7.32
CGI severity of illness scale 4.21 0.74 –1.47 1.35 4.26 0.74 –1.58 1.35 4.36 0.75 –0.59 1.36

a Data set from the intent-to-treat population. Paroxetine group, N=33; imipramine group, N=36; placebo group, N=43.
b Serum lithium level at screening examination >0.8 meq/liter. Paroxetine group, N=14; imipramine group, N=17; placebo group, N=21.
c Serum lithium level at screening examination ≤0.8 meq/liter. Paroxetine group, N=19; imipramine group, N=19; placebo group, N=22.
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doses lower than the minimum 150 mg/day required by
the protocol.

Efficacy

Mean changes in score on the Hamilton depression
scale and CGI severity of illness scale from baseline to
endpoint for the paroxetine and imipramine groups were
not significantly different than those of the placebo-
treated group (Table 1). A high placebo response rate also
occurred in the high serum lithium level group, with no
statistical separation from placebo for either paroxetine or
imipramine. However, among the low serum lithium level
patients, paroxetine and imipramine were superior to pla-
cebo in terms of mean change from baseline in scores on
the Hamilton depression scale and CGI severity of illness
scale (Table 1).

Therapeutic response was defined as Hamilton depres-
sion scale score ≤7 or CGI global improvement score ≤2.
For the total intent-to-treat population, there were no sta-
tistically significant differences in response rates among
those receiving paroxetine, imipramine, or placebo (per
Hamilton criterion: 45.5% [N=15], 38.9%, [N=14], and
34.9% [N=15], respectively; per CGI criterion: 54.5% [N=
18], 58.3% [N=21]; and 46.5% [N=20]). Among the study
completers, Hamilton depression scale scores ≤7 were
achieved by 56.0% (N=14 of 25) of the paroxetine-treated
patients, 47.8% (N=11 of 23) of the imipramine-treated pa-
tients, and 53.8% (N=14 of 26) of the placebo-treated pa-
tients. Similarly, CGI global improvement scores ≤2 were
achieved by 68.0% (N=17) of the paroxetine-treated pa-
tients, 73.9% (N=17) of the imipramine-treated patients,
and 69.2% (N=18) of the placebo-treated patients.

Among patients with high serum lithium levels, similar
response rates were noted among those receiving paroxe-
tine, imipramine, or placebo (per Hamilton criterion:
35.7% [N=5], 41.2%, [N=7], and 38.1% [N=8], respectively;
per CGI criterion: 57.1% [N=8], 47.1% [N=8]; and 52.4%
[N=11]). For those with low serum lithium levels, no statis-
tically significant differences in response rates were seen
among those receiving paroxetine, imipramine, or pla-
cebo (per Hamilton criterion: 52.6% [N=10], 36.8%, [N=7],

and 31.8% [N=7], respectively; per CGI criterion: 52.6%
[N=10], 68.4% [N=13]; and 40.9% [N=9]).

There were five patients whose endpoint imipramine
dose did not reach 150 mg/day. Each of these patients
withdrew from the study before reaching the 150-mg dose
level at week 3 (two were receiving 50 mg/day, and three
were receiving 100 mg/day). The duration of therapy for
these patients ranged from 5 to 14 days. In four of these
patients, the Hamilton depression scale score decreased 1
to 18 points; in one patient (who was receiving 50 mg/
day), the Hamilton depression scale score increased 2
points.

Emergent Adverse Events

Treatment-emergent adverse events were determined
by asking open-ended, nonleading questions. Tremor
(40.0%, N=14), insomnia (37.1%, N=13), and somnolence
(34.3%, N=12) were the most frequently reported effects of
the paroxetine-treated patients. For the patients in the im-
ipramine group, dry mouth (61.5%, N=24), tremor (38.5%,
N=15), and headache (41.0%, N=16) were noted most
commonly. In the placebo group, headache (39.5%, N=17),
somnolence (25.6%, N=11), and insomnia (23.3%, N=10)
were the most frequently occurring adverse events, with
tremor occurring in 9.3% (N=4) of the patients. Patients
treated with imipramine reported a higher incidence of
abnormal ejaculation (18.8%) and impotence (25.0%)
than did patients receiving paroxetine (0.0% and 6.3%, re-
spectively) or placebo (5.0% and 0.0%, respectively).

Adverse events precipitated study discontinuation in
one paroxetine patient (2.9%), 12 imipramine patients
(30.8%), and five placebo patients (11.6%). Other reasons
for withdrawal from the study included lack of efficacy
(paroxetine: 2.9% [N=1]; imipramine: 2.6% [N=1]; placebo:
18.6% [N=8]), deviation from protocol (including non-
compliance) (5.7% [N=2], 5.1% [N=2], and 2.3% [N=1], re-
spectively), and subjects lost to follow-up (17.1% [N=6],
2.6% [N=1], and 4.7% [N=2]).

No serious adverse events were reported in the paroxe-
tine group. Two patients in the imipramine group (5.1%)
and four patients in the placebo group (9.3%) experienced
serious adverse events. In the imipramine group, one pa-
tient was hospitalized for mania on study day 42, and an-
other patient developed physical aggression with homi-
cidal ideation and was withdrawn from the study on day
29. Of the four placebo-treated patients experiencing seri-
ous adverse events, two were hospitalized for manic epi-
sodes (not necessarily protocol-defined mania), one
developed increased depression with paranoid hallucina-
tions and delusions, and the fourth did not complete the
taper phase and developed reemergence of depression.
The adverse events associated with active treatment were
consistent with the safety profiles for SSRIs and tricyclic
antidepressants.

By definition, participating patients did not meet the
DSM-III-R criteria for hypomania or mania at the screen-

Comparison of Change Values

Paroxetine Versus 
Placebo

Imipramine Versus 
Placebo

Paroxetine Versus
Imipramine

F (df=1, 108) p F (df=1, 108) p F (df=1, 108) p
1.67 0.20 1.52 0.22 0.01 0.94
1.70 0.20 1.37 0.25 0.02 0.88

F (df=1, 49) p F (df=1, 49) p F (df=1, 49) p
0.06 0.81 0.20 0.66 0.03 0.87
0.04 0.85 0.40 0.53 0.15 0.70

F (df=1, 57) p F (df=1, 57) p F (df=1, 57) p
4.06 0.05 4.53 0.04 0.01 0.92
4.41 0.04 5.52 0.03 0.06 0.81
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ing or baseline examination. Endpoint analysis revealed
that no patient treated with paroxetine experienced in-
duction to mania. However, three patients (7.7%) treated
with imipramine and one patient (2.3%) treated with pla-
cebo experienced treatment-emergent mania. Among the
three patients treated with imipramine who experienced
mania, two were from the low serum lithium level group.
The placebo-treated patient who developed mania was in
the low serum lithium level group.

Lithium concentrations remained within the thera-
peutic range for all patients treated with paroxetine or im-
ipramine (Figure 1). There was no evidence that either
paroxetine or imipramine influenced lithium pharmaco-
kinetics. Weight gain was observed in three patients (7.7%)
treated with imipramine and in three patients (7.0%) in
the placebo group. Four patients treated with paroxetine
experienced a change in weight: two (5.7%) gained weight,
and two (5.7%) lost weight.

Discussion

To our knowledge, this is the largest study to evaluate an
SSRI for the treatment of bipolar depression and the first
controlled clinical trial to assess the efficacy and safety of
paroxetine treatment for this disorder. For both the total
patient population and among those with high serum lith-
ium levels, neither paroxetine nor imipramine were dis-
tinguishable from placebo. However, in the endpoint anal-
ysis, patients with low serum lithium levels who were
treated with paroxetine or imipramine demonstrated sig-
nificant improvement compared to those treated with
placebo.

Although our study was not designed to measure the an-
tidepressant effects of lithium, when lithium stratification
groups were compared, it could be inferred from the data
that the antidepressant effects of lithium were more
prominent in patients with high serum lithium levels. The
antidepressant effects of high serum lithium levels are not

surprising in view of the considerable literature suggesting
an antidepressant effect of lithium in bipolar depression
and to a lesser extent in unipolar depression and depres-
sion associated with schizoaffective disorder (6, 26–28).

Clinical response parameters for the endpoint analysis
and the completer analysis were a Hamilton depression
scale score ≤7 or a CGI global improvement scale score ≤2.
Overall, in the clinical response analyses, we observed no
statistically significant differences for the treatment
groups. This lack of statistical difference may be associ-
ated with the relatively small patient population and the
high placebo response rate in these lithium-treated pa-
tients. Tondo et al. (29) reported in an open study of 26 pa-
tients with bipolar disorder that fluoxetine was effective in
treating depressive episodes. It is of interest that the mean
serum lithium level for those patients was 0.57 meq/liter,
well within the range of our low serum lithium level group.

Paroxetine was well-tolerated in these patients. Adverse
events led to withdrawal from the study for one patient
(2.9%) in the paroxetine group compared with 12 patients
(30.8%) in the imipramine group. These findings are con-
sistent with other reports of adverse events during SSRI
therapy (12, 17, 30).

Resting tremor was noted by 40.0%, 38.5%, and 9.3% of
the patients treated with paroxetine, imipramine, and pla-
cebo, respectively. Psychopharmacologically active drugs,
including tricyclic antidepressants and SSRIs, may exacer-
bate existing lithium-related tremor (15, 31, 32). Although
baseline tremor was not assessed, making it impossible to
determine the causal relationship of paroxetine or imi-
pramine, tremor was likely associated with lithium inas-
much as similar rates of tremor have been reported in pa-
tients with bipolar disorder maintained on a regimen of
lithium alone (31–33). The high incidence of anticholin-
ergic adverse reactions and tremor has also been reported
in previous studies that evaluated imipramine alone and
imipramine and lithium combination therapy (11, 12).

Imipramine-treated patients voluntarily reported a
higher incidence of abnormal ejaculation (18.8%) and im-
potence (25.0%) than did paroxetine-treated patients. In
clinical trials evaluating paroxetine for the treatment of
unipolar depression, sexual dysfunction was reported in
6%–33% of patients (34, 35). In our study, the incidence of
abnormal ejaculation and impotence was 0% and 6.3%,
respectively, in paroxetine-treated patients.

There is considerable evidence supporting the associa-
tion of antidepressants and the induction of mania and
rapid cycling in patients with bipolar disorder (19–22, 36).
Paroxetine did not precipitate a switch to mania in any pa-
tient, whereas the incidence of mania in imipramine-
treated patients was 5.9% and 10.5% among the high and
low serum lithium level groups, respectively. Among the
total patient population, 7.7% of patients receiving imi-
pramine and 2.3% of patients in the placebo group de-
veloped mania. It should be noted, however, that con-
comitant use of valproic acid was more common in the

FIGURE 1. Mean Serum Lithium Concentrations of 117 Out-
patients With Bipolar Depression Randomly Assigned to 10
Weeks of Treatment With Paroxetine, Imipramine, or Pla-
cebo
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paroxetine and placebo groups than in the imipramine
group. This is consistent with previous studies that also
have shown a high propensity for imipramine to cause
mania (10, 11, 37). In a review of other similar clinical trials
(20), tricyclic antidepressants (11.2%) were much more
likely to induce a switch to mania in patients with bipolar
depression than were placebo (4.2%) or SSRIs (3.7%) (SS-
RIs versus tricyclic antidepressants, p<0.01).

In evaluating the effect of paroxetine and imipramine
on serum lithium levels, lithium concentrations remained
within the accepted therapeutic range throughout the
course of the study. No treatment-emergent adverse
events were attributed to lithium toxicity. These results are
consistent with previous studies that evaluated the effects
of concomitant imipramine (11, 37) and paroxetine (38)
on lithium levels in patients with bipolar disorder. Thus,
the lack of effect by paroxetine and imipramine on lithium
toxicity minimizes additional safety concerns regarding
the use of lithium with these agents.

Several limitations of our study must be considered. The
high response rate in the placebo group and the small
sample sizes may have limited our ability to detect statisti-
cal differences between treatment groups. All patients in
the paroxetine group were taking therapeutic daily doses
of paroxetine (20 to 50 mg), but five patients in the imi-
pramine group (12.8%) were receiving daily doses of 50 mg
or 100 mg, which are at the lower end of the therapeutic
range for this antidepressant. Previous studies indicate
that as many as one-half of patients receiving lithium may
respond to the antidepressant effects of this agent (4, 7).
Furthermore, carbamazepine may be useful in the treat-
ment of refractory depression (39). Thus, all patients in
this study were receiving medication (i.e., lithium and, in a
small number of patients, carbamazepine or valproate)
capable of improving scores on the depression efficacy
scales. It is unlikely that the low rate of concomitant car-
bamazepine or valproate use in this study influenced
overall outcome. However, it is noteworthy that an antide-
pressant effect was evident in patients in the total patient
population analysis, as well as among those with high se-
rum lithium levels. Yet in those patients receiving active
drug who had low lithium serum levels, a pronounced
therapeutic effect was demonstrated with imipramine and
paroxetine, and significant differences from placebo were
seen.

The results of this study indicate that patients with bi-
polar depression who maintain high serum lithium levels
may not require additional antidepressant medications.
However, patients with low serum lithium levels or those
who cannot tolerate high serum lithium levels may benefit
from augmentation therapy with either paroxetine or imi-
pramine. These findings suggest the need for additional
studies of antidepressant treatment of bipolar depression,
particularly in patients stabilized on a regimen of lithium.
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