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ipolar disorder is classically considered to have a
relatively favorable long-term prognosis.1 Never-
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Background: Despite wide clinical use of
mood-stabilizer combinations for long-term
treatment of patients with bipolar disorder,
research on risks and benefits of this practice is
limited. We found 14 small, usually brief, clinical
trials of maintenance treatment with lithium plus
carbamazepine. These trials suggest added benefit
of combination treatment over use of either agent
alone but also indicate the need for further studies.

Method: In a post hoc analysis, we reviewed
the course of 46 patients with DSM-IV–diagnosed
bipolar I disorder identified as not improving
during long-term monotherapy in a mood dis-
orders clinic, comparing days per year hospital-
ized in 3 consecutive time periods: before prophy-
lactic treatment, during monotherapy with lithium
(N = 31) or carbamazepine (N = 15), and during
their combined use (N = 46). Secondary outcome
measures were rates of hospitalization, time to
first recurrence of an affective episode, use of
adjunctive treatments, and adverse effects. We
compared outcomes with nonparametric bivariate
methods and tested predictive factors by multiple
regression.

Results: Subjects showed significant reduc-
tions in hospitalized days per year during com-
bination therapy, averaging a decrease of 55.9%
(p = .004). Among secondary outcomes, hospital-
izations per year fell by 36.1%, and median time
to recurrence nearly doubled during combination
therapy. Rates of adverse effects increased 2.5-
fold, compared with monotherapy, and use of ad-
junctive psychotropic agents increased by 21.9%.

Conclusion: Combining lithium with carba-
mazepine yielded substantial benefit but more
adverse effects.
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B
theless, a considerable proportion of bipolar patients ex-
perience unsatisfactory responses to treatment, with high
rates of comorbidity and disability.2–6 Agents with proven
mood-stabilizing effects often fail to provide full protec-
tion against future affective illness, particularly when em-
ployed in monotherapies.7 Therefore, the combination of
agents for long-term treatment of bipolar disorder is com-
mon8,9 and on the rise.10 Rates of use of various combina-
tions of mood stabilizers and other psychotropic agents in
the United States were about 40% to 64% during the
1990s9,10 and nearly 70% more recently.11 Similar trends
have been observed in other countries as well.12–14 Al-
though combination treatment is a widely employed clin-
ical practice, scientific data to support the effectiveness
and safety of specific combinations of psychotropic med-
icines are scarce, particularly with regard to long-term
prophylaxis.7,15–18
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Prevalent combinations involve lithium plus an anti-
convulsant. Notably, lithium and carbamazepine have
been combined to treat bipolar patients since the early
1980s,19 and this specific combination continues to be
widely regarded as a useful option following unsatis-
factory results with either agent given alone.15,17,20 Other
anticonvulsants also are combined with lithium, includ-
ing divalproex,21 oxcarbazepine,22,23 and lamotrigine.24

The evidence on which such practices rest derives almost
entirely from uncontrolled or anecdotal case and case
series reports, with a probable selection bias toward
treatment-resistant cases.

We identified 14 studies19,25–37 reporting in detail on
the combination of lithium plus carbamazepine for main-
tenance treatment in mainly bipolar patients that are con-
sidered in more detail here. Their limitations include
small samples, relatively brief observations, and variable
control of serum concentrations of the agents employed.
The longest systematic study of this combination was for
12 months; it indicated superiority of the combination to
either agent given alone.37

Given the inconclusive state of evidence for the ef-
fects of combining lithium with carbamazepine, we car-
ried out a study aimed at elucidating the long-term effec-
tiveness and tolerability of this combination in patients
with DSM-IV–diagnosed bipolar I disorder over many
years, following prolonged but unsuccessful monother-
apy with either agent.

METHOD

Clinical Setting
The data for this study were ascertained at the Depart-

ment of Psychiatry of Benjamin Franklin Hospital in Ber-
lin, Germany, a tertiary-care hospital and the teaching fa-
cility of Freie Universität Berlin. Subjects were patients
of the Berlin Lithium Clinic, an outpatient unit specializ-
ing in long-term treatment of patients diagnosed with
unipolar, bipolar, or schizoaffective disorders, described
in detail previously.38 Patients entered the clinic either af-
ter discharge from the hospital or on referral by commu-
nity psychiatrists. On admission to the clinic, the subjects
provided written informed consent to the anonymous and
aggregate scientific use of data from their confidential
medical records. The subjects studied represent a small
subsample requiring combination treatment of a total of
approximately 750 patients followed at the study center
over the past 3 decades.

Clinical diagnoses were based on semistructured ex-
aminations by a research psychiatrist and a senior su-
pervising psychiatrist and were supported by use of
a checklist for DSM-III-R criteria (later updated to meet
DSM-IV criteria) for major affective disorders and
by consensus secured at a diagnostic conference that
considered all available information about each patient.

Maintenance treatment usually was initiated as mono-
therapy, most often with lithium, or in cases involving
atypical features (such as mood-incongruent psychotic
symptoms), with an anticonvulsant (usually carbamaze-
pine or valproate). If the maintenance monotherapy was
considered clinically unsatisfactory by the treating psy-
chiatrist, a combination therapy was proposed to the
patient.

Subjects
Patients were included in the present analysis if they

met the following criteria: (1) age ≥ 18 years at study en-
try, (2) a DSM-IV diagnosis of bipolar I disorder, (3) con-
tinuous, serum-level–controlled, and closely documented
combination therapy with lithium and carbamazepine,
following trials of either agent as an equally closely
monitored monotherapy.

Clinical Assessments
Information regarding illness history prior to clinic

entry was gathered retrospectively from the patients and
their families or close friends, together with relevant data
from the clinical records. Clinical status during treatment
was documented during regular follow-up assessments
at intervals of 1 to 12 weeks, on the basis of individual
clinical requirements. At each visit, patients underwent
clinical psychiatric interviews and laboratory assess-
ments (including serum drug concentrations), with sys-
tematic documentation of information about side effects
and doses of all psychotropic medications used currently
or within the preceding interval. Adverse effects were re-
corded with a “present/not present” checklist covering 20
frequent symptoms (e.g., tremor, nausea, or drowsiness),
as well as additional adverse effects as encountered. The
primary outcome parameter was days per year hospital-
ized for psychiatric illness. Secondary outcome measures
included hospital admissions per year, time to first recur-
rence of an affective episode, and rates of use of other
adjunctive medications and of adverse effects. Data on
outcome measures were obtained from structured re-
search documentation acquired during long-term follow-
up at the Berlin Lithium Clinic; hospitalizations were in
readily accessible, publicly supported institutions. Study
data had been ascertained prospectively for the periods of
the monotherapy and combination therapy; data regard-
ing hospitalization prior to monotherapy were gathered
retrospectively and verified in hospital records.

Statistical Analyses
The primary outcome (days hospitalized/year) was

compared (1) between the 3 treatment conditions (pre-
treatment, monotherapy, combination treatment) for the
group as a whole, (2) between the 3 treatment conditions
for subgroups defined by monotherapy with lithium
versus carbamazepine, and (3) between the 3 treatment
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conditions for subgroups defined by sex. These compari-
sons used nonparametric Wilcoxon tests because of non-
Gaussian distribution (positive skewing) of the outcome
data.

Among secondary measures, we made the same com-
parisons for hospital admissions per year, rates of adverse
effects, and use of other comedications. We counted the
number of adverse effects identified and the number of
comedications used within each 3-month period (quarter
year) in follow-up, divided by the number of quarters at
risk (in units of adverse effects/time or adjunctive agents/
time). We also compared times to first recurrence during
monotherapy versus combination treatment using recur-
rent event survival analytic methods, on the basis of inde-
pendent increment counting process, the extension of the
Cox proportional hazards model, which is appropriate for
use when there are ordered multiple events.

Finally, we carried out a multivariate logistic regres-
sion analysis that contrasted the change in hospitalized
days per year during combination treatment versus mono-
therapy as the outcome measure, and lithium or carba-
mazepine monotherapy as the main explanatory factor.
Covariates added sequentially to this regression model
were sex, current age, pretreatment hospitalization rate,
duration of combination therapy, and percentages of se-
rum levels below agent-specific target ranges during
monotherapy and, separately, during combination treat-
ment. Target drug levels were 0.6 to 0.9 mEq/L for lithium
and 4 to 12 µg/mL for carbamazepine.

Robust estimation of standard errors was done wher-
ever feasible. Model fits and the time-to-event propor-
tional hazards assumption were examined graphically.
Data are reported as mean ± SD or 95% CI; a 2-tailed
p value of < .05 was required for statistical significance.
Calculations were carried out with commercial micro-
computer statistical software (Stata, Stata Corp., College
Station, Tex.; SPSS-11.5, SPSS Corp., Chicago, Ill.).

RESULTS

A total of 46 patients with DSM-IV–diagnosed bipolar
I disorder (29 women, 17 men) were included. Their esti-

mated mean age at illness onset (defined as first medical
contact due to the disorder) was 29.9 ± 10.3 years, fol-
lowed by a mean latency of 9.44 ± 8.51 years to the start
of any long-term maintenance treatment. Initial mono-
therapy involved lithium salts for 31 subjects (67.0%),
and 15 (33.0%) began with carbamazepine alone; mono-
therapy continued for a mean of 9.69 ± 7.53 years. Lith-
ium and carbamazepine were then combined for another
4.62 ± 3.56 years on average (Table 1). During mono-
therapy, serum lithium concentrations averaged 0.68 ±
0.10 mEq/L, and levels of carbamazepine averaged 6.7 ±
1.1 µg/mL. Similarly, during combination treatment, se-
rum concentrations averaged 0.69 ± 0.15 mEq/L for lith-
ium and 6.2 ± 1.0 µg/mL for carbamazepine, with no
significant differences found within subjects between
treatment phases. For monotherapy, 15.7% ± 17.8% of
serum levels were < 0.6 mEq/L for lithium or < 4 µg/mL
for carbamazepine. This proportion increased to 31.3% ±
27.4% during combination treatment. In both treatment
periods, serum drug levels of women were more often
below the target range than those of men (during mono-
therapy: 23.3% ± 18.6% vs. 2.6% ± 3.8% [t = 4.7, df =
1,28; p < .001]; with combination treatment: 37.4% ±
29.8 vs. 21.3% ± 20.1% [t = 2.1, df = 1,40; p = .044]).

Hospitalization and Treatment Course
In this sample of 46 unusually treatment-unresponsive

patients with bipolar I disorder (who represent 10% of
unselected bipolar patients), the mean hospital days per
year did not decrease during monotherapy (31.4 ± 39.8
before vs. 36.3 ± 54.4 days/year during monotherapy;
Wilcoxon z = 0.39, p = .93; Figure 1A and Table 2). Dur-
ing monotherapy, compared with pretreatment, 22 (48%)
of 46 patients spent fewer days per year in hospital, 2
(4%) were unchanged, and 22 (48%) spent more days per
year hospitalized. Patients were hospitalized 0.48 ± 0.59
times per year before long-term treatment and 0.47 ±
0.67 times per year during monotherapy (Wilcoxon z =
0.84, p = .40; Table 2).

After adding lithium or carbamazepine as a second
mood stabilizer, the mean hospital days per year fell
55.9%, from 36.3 ± 54.4 during monotherapy to 16.0 ±

Table 1. Characteristics of 46 Bipolar I Patients Treated With Lithium or Carbamazepine
Monotherapy and Lithium Plus Carbamazepine Combination Therapya

Started With Started With
Measure All Patients Lithium Carbamazepine

Patients, N 46 31 15
Female, N (%) 29 (63.0) 20 (64.5) 9 (66.6)
Age at illness onset, mean ± SD, ya 29.9 ± 10.3 27.6 ± 9.34 34.7 ± 11.0
Duration of illness before monotherapy, mean ± SD, y 9.44 ± 8.51 8.67 ± 8.77 11.0 ± 7.99
Duration of monotherapy, mean ± SD, y 9.69 ± 7.53 9.78 ± 7.73 9.50 ± 7.34
Duration of combination therapy, mean ± SD, y 4.62 ± 3.56 4.27 ± 3.31 5.35 ± 4.06
aDifferences between groups started with lithium and carbamazepine were not statistically significant except for

age at illness onset (t = 2.12, p = .040).



Lithium Plus Carbamazepine in Bipolar I Disorder

J Clin Psychiatry 66:2, February 2005 177

34.3 during combination therapy (Wilcoxon z = 2.88,
p = .004; Figure 1A and Table 2), and hospitalizations de-
creased 36.1%, from 0.47 ± 0.67 to 0.30 ± 0.67 admis-
sions per year (Wilcoxon z = 2.18, p = .029). Time in hos-
pital during the combination treatment (16.0 ± 34.3 days/
year) also was much lower than the rate of 31.4 ± 39.8
days per year before starting monotherapy (z = 2.68, p =
.007; Table 2). Of the 46 patients, 31 (67.4%) experienced
fewer hospitalized days per year during combination ver-
sus monotherapy, 7 showed virtually no change, and 8
spent more time in hospital with the combination therapy.

It is important to note that we considered possible ef-
fects of secular trends in hospitalization across the years
represented. Specifically, we tested for the possibility that
time per year in hospital may have declined over time, in-
dependent of treatment and perhaps due to administrative
or economic factors, so as to result in lower levels of hos-
pitalization in the last (combination) treatment phase con-

sidered. We examined hospital days per year as a function
of year-of-enrollment cohort and found no cohort effect
of less hospitalization across the years sampled. Indeed,
days per year in hospital increased slightly overall with
later years of illness onset during the years before treat-
ment started (linear regression; slope: +1.20 days/year,
t = 2.51, p = .018; N = 46). Moreover, hospitalization
showed no consistent change in relation to time during the
years of monotherapy (slope: +1.35, t = 1.49, p = .15;
N = 46) or of combination therapy (slope: –0.28, t = 0.37,
p = .72; N = 46). These findings indicate that hospitaliza-
tion followed no pattern consistent with a cohort effect,
and accordingly, the hospitalization rate appears to be a
reasonable, objective, and reliable proxy for severity of
illness during the observation periods.

A survival analysis comparing the time to first recur-
rence, including recurrences not leading to hospitaliza-
tion, revealed an almost 2-fold longer time to the first af-

Table 2. Morbidity and Adverse Effects in 46 Bipolar I Patients Before Prophylaxis, During Long-Term Monotherapy With
Lithium or Carbamazepine, and During Lithium Plus Carbamazepine Combination Therapy

A B C
Combination

Measure Before Treatment Monotherapy Therapy Comparisons (Wilcoxon test)

Days in hospital/y, mean ± SDa 31.4 ± 39.8 36.3 ± 54.4 16.0 ± 34.3 A vs C: z = 2.68, p = .007; B vs C: z = 2.88, p = .004
Hospitalizations/y, mean ± SDa 0.48 ± 0.59 0.47 ± 0.67 0.30 ± 0.67 A vs C: z = 2.18, p = .019; B vs C: z = 2.18, p = .029
Adverse effects score, mean ± SDb … 1.67 ± 1.96 4.12 ± 3.39 B vs C: z = 3.43, p = .001
Comedication score, mean ± SDc … 2.47 ± 3.37 3.01 ± 2.95 B vs C: z = 1.07, p = .285
aComparisons of A vs. B for hospitalizations/year and days hospitalized/year are not statistically different; see the Results section.
bData available for 34 patients during monotherapy and 46 patients during combination therapy; statistics are based on a comparison of 34 subjects

with data from both treatment phases. The adverse effects score is the mean number of adverse events reported per 3-month exposure.
cData available for 30 patients during monotherapy and 40 patients during combination therapy; statistics are based on a comparison of 30 subjects

with data from both treatment phases. Comedication score is the mean number of comedications used per 3-month exposure.

Figure 1. Outcomes of 46 Bipolar I Patients Treated With Lithium or Carbamazepine Monotherapy
and Lithium Plus Carbamazepine Combination Therapya
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fective episode (manic or depressive) during combination
treatment as compared with monotherapy (median time
to recurrence: 925 [95% CI = 260 to 1590] vs. 476 [95%
CI = 289 to 731] days. This difference, while large and
clinically substantial, fell short of statistical significance
(z = 1.52, p = .128).

Illness and Treatment Course
by Starting Monotherapy

Prior to monotherapy, patients who later would use
lithium as the first mood stabilizer experienced 2.2 times
more time hospitalized than those patients first treated
with carbamazepine (38.1 ± 45.3 vs. 17.6 ± 19.8 days/
year, respectively; Table 3). The same subjects experi-
enced a moderate (17.8%) decrease in hospitalized days
per year during lithium monotherapy (38.1 ± 45.3 before
vs. 31.3 ± 52.6 days/year with lithium; Wilcoxon z =
0.94, p = .35). In contrast, subjects prescribed carbamaze-
pine for monotherapy spent 2.6 times more days per year
in hospital (17.6 ± 19.8 before vs. 46.5 ± 58.3 days/year
with carbamazepine; Wilcoxon z = 1.29, p = .20).

Adding carbamazepine to lithium for combination
treatment was associated with a 47.0% decrease of time
hospitalized compared with monotherapy with lithium
(from 31.3 ± 52.6 to 16.6 ± 29.9 days/year; Wilcoxon z =
1.57, p = .12). Moreover, adding lithium to carbamaze-
pine yielded a 68.3% decrease of time hospitalized (from
46.5 ± 58.3 to 14.7 ± 43.1 days/year; Wilcoxon z = 2.73,
p = .006). Results with respect to hospitalizations per
year were similar (Table 3).

Multivariate Analyses
In a sequence of multivariate analyses of factors

potentially associated with change in days per year hospi-
talized during combination treatment versus monother-
apy, we incorporated several covariates: lithium versus
carbamazepine as the monotherapy agent, sex, age, base-
line severity of the illness (as days/year hospitalized be-

fore any long-term treatment), duration of combination
treatment, and proportion of serum drug levels below the
target range during monotherapy and, separately, during
combination treatment. None of these factors was signif-
icantly related to improvement with combination treat-
ment (all t values: range, 0.13–1.23; p values: range, .13–
.88). In particular, the percentage of low serum drug
levels during both monotherapy and combination therapy
was uncorrelated with change in hospitalization days.
A preliminary finding of interest was that women who
had started monotherapy with carbamazepine experi-
enced less reduction in time hospitalized during combi-
nation therapy than did men. However, women had a sig-
nificantly higher percentage of below-target serum levels
in the combination therapy period; indeed, after includ-
ing this factor in the multivariate analysis, the sex effect
was no longer observed.

Use of Additional Comedication
Use of adjunctive psychotropic agents increased dur-

ing combination treatment, from a rate of 2.47 to 3.01
drugs per 3-month assessment period, a nonsignificant
21.9% increase (Tables 2 and 4, Figure 1B). Comedi-
cation consisted of antidepressants, antipsychotics, ben-
zodiazepines, or thyroxine (in supraphysiologic doses in
6 cases; 3 of those 6 patients were prescribed high-dose
thyroxine for more than 1 year). There was no significant
association between the use of comedication and the
change in days hospitalized per year between monother-
apy and combination treatment (by linear regression
with robust standard errors: t = 1.33, p = .19). More anti-
depressants were used during combination therapy than
during monotherapy, whereas the use of antipsychotics
decreased (Table 4, both changes were nonsignificant).
Rates of use of any adjunctive medicines during combi-
nation treatment did not differ significantly between sub-
jects starting with lithium or carbamazepine monother-
apy (Wilcoxon z = 1.60, p = .28).

Table 3. Analysis by Starting Drug (Lithium, N = 31; Carbamazepine, N = 15) Used by Bipolar I Patients Before Prophylaxis,
During Long-Term Monotherapy With Lithium or Carbamazepine, and During Their Combined Usea

Before Treatment Monotherapy Combination Therapy

Measure Lithium Carbamazepine Lithium Carbamazepine Lithium Carbamazepine

Days in hospital/y, mean ± SD 38.1b ± 45.3 17.6 ± 19.8 31.3 ± 52.6 46.5c ± 58.3 16.6b ± 29.9 14.7c ± 43.1
Hospitalizations/y, mean ± SD 0.55d ± 0.64 0.31 ± 0.45 0.45 ± 0.71 0.51e ± 0.61 0.29d ± 0.53 0.34e ± 0.92
Comedication score, mean ± SDf None None 2.48 ± 3.69 2.47 ± 2.67 2.95 ± 3.04 3.13 ± 2.86
Adverse effect score, mean ± SDg None None 1.90h ± 2.16 1.12i ± 1.32 4.15h ± 3.51 4.03i ± 3.23
aWilcoxon test; significant differences between treatment periods indicated by the same superscript.
bz = 2.25, p = .024.
cz = 2.73, p = .006.
dz = 1.96, p = .050.
ez = 1.93, p = .053.
fMean number of adjunctive psychotropic drugs per 3-month assessment interval, averaged across all intervals. Monotherapy: N = 30; combination

therapy: N = 40.
gMean number of adverse effects reported per 3-month assessment interval, averaged across all intervals. Monotherapy: N = 34; combination

therapy: N = 46.
hz = 2.43, p = .015.
iz = 2.50, p = .013.
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Adverse Effects
The combined use of 2 mood stabilizers was associ-

ated with an increase in reported adverse effects (Tables
2 and 3, Figure 1B). Overall, the mean rate of individual
complaints per 3-month assessment period increased by
2.5-fold, from 1.67 ± 1.96 during monotherapy, to 4.12 ±
3.39 during combination therapy (Wilcoxon z = 3.43,
p = .001); the increase did not differ significantly among
those starting first with lithium or carbamazepine alone
(Table 3). Adverse effects most often reported during
combination therapy ranked (1) tremor, (2) renal effects
(usually polyuria, polydypsia), (3) drowsiness, (4) gas-
troenterological effects (nausea, diarrhea, loss of appe-
tite), and (5) weight gain.

DISCUSSION

Two interesting findings emerged from this study.
First, addition of a second mood stabilizer was associated
with a substantial decrease in days per year in hospital in
a sample of bipolar I patients who had proved to be un-
responsive to prolonged monotherapy with lithium or
carbamazepine (Tables 2 and 3, Figure 1A). Second, the
combination of lithium and carbamazepine was associ-
ated with a substantial increase in adverse effects and mi-
nor increase in use of other comedications (Tables 2 and
3, Figure 1B).

Annual hospital admission rates as well as days
per year hospitalized were significantly reduced during
long-term combination treatment with lithium plus car-
bamazepine, compared with preceding periods of mono-
therapy with either agent alone and also compared with
the years of latency from illness onset to the start of long-
term monotherapy. For example, mean days per year hos-
pitalized during combination therapy fell by 56% com-
pared with monotherapy (Table 2). In fact, hospitalized
days per year were reduced during combination treat-
ment versus monotherapy in 31 (67%) of 46 patients.
Such reductions are remarkable since the subjects se-
lected had shown no improvement in hospital time dur-
ing prolonged monotherapy (Figure 1A). Also, the time

to first recurrence of an affective episode, including re-
currences not leading to hospital admission, was much
longer during combination treatment than in monother-
apy, although the almost 2-fold difference in median time
to recurrence did not reach statistical significance.

A similar lack of response to approximately 4 years of
lithium monotherapy compared with pretreatment mor-
bidity was also reported by Bocchetta and colleagues36

in their study of 22 patients who later improved when
carbamazepine was added. These observations and our
present findings indicate that even specialized mood dis-
order clinics may not modify treatment regimens in
a small minority of treatment-unresponsive patients for
prolonged periods. The lack of reduction of hospitaliza-
tion during monotherapy in the present sample of 46
unusually treatment-resistant bipolar I subjects contrasts
markedly to the overall improvement with monotherapy
(mainly with lithium) for a sample of 147 bipolar I pa-
tients from the same clinic not selected by treatment re-
sponse and reported in another study.39 The broader
sample showed a reduction of days per year hospitalized
by 86% during monotherapy in a within-subject com-
parison with the years before the start of prophylactic
treatment.

Similar to the present study, we found in an extensive
literature review that 13 of 14 previous trials reported su-
perior responses with the combined use of lithium and
carbamazepine compared with monotherapy (Table 5).
All but 332,33,37 of these 14 studies involved bipolar sub-
jects selected for poor initial responses to either lithium
or carbamazepine. In these previous trials that varied
markedly in methods, about 64% of subjects given
lithium plus carbamazepine were considered improved,
compared with 67% in the present sample. Interestingly,
all 3 previous studies32,33,37 that included patients not
preselected for poor response to monotherapy found that
the combination of lithium plus carbamazepine yielded
superior benefits to either agent given alone. It is also
of interest, that in the studies by Shukla and coworkers27

and Peselow and colleagues,35 the combination of lithium
and carbamazepine was considered more effective than
lithium plus an antipsychotic.

We found that patients selected for initial mono-
therapy with carbamazepine did considerably less well
during monotherapy than those started with lithium
(Table 3). This outcome probably reflects the nature
of the illnesses of patients assigned to carbamazepine:
most had complex or atypical illnesses, with mood-
incongruent psychotic features and a relatively chronic
course that may be particularly difficult to treat.40 In
addition, carbamazepine may be a somewhat less effec-
tive mood stabilizer than lithium.41,42 Moreover, since pa-
tients were not assigned randomly to lithium or carba-
mazepine in our study, and since relatively few started
with carbamazepine, comparisons of results with those

Table 4. Psychotropic Comedication in Bipolar I Patients
During Monotherapy (N = 30) and Combination Therapy
(N = 40)a

Combination
Agent Monotherapy Therapy

Antidepressants 0.98 ± 1.24 1.43 ± 1.85
Antipsychotics 1.19 ± 1.98 0.89 ± 1.44
Benzodiazepines 0.30 ± 0.96 0.35 ± 0.98
Otherb 0.00 0.35 ± 1.00
Total 2.47 ± 3.37 3.01 ± 2.95
aData are the mean ± SD number of adjunctive psychotropic

medications per 3-month interval.
bThere were no significant differences (Wilcoxon test) except for

“other” comedications (z = 2.02, p = .043).
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starting with lithium should be made with caution. It is
noteworthy that the sequence of the mood stabilizer treat-
ments was not a predictor of outcome in the multivariate
analysis.

Many patients in our sample tolerated the combination
of lithium and carbamazepine well, but adverse effects
were 2.5 times more frequent during the combination
treatment compared with monotherapy, with particular
excesses of tremor and drowsiness (Table 2). This finding
accords with reports by Chaudhry and Waters43 and by
Shukla and coworkers44 of increased rates of adverse ef-
fects referable to the central nervous system during treat-
ment with lithium plus carbamazepine. It is likely that our
finding of a high percentage of below-target serum drug
levels, particularly among women, is at least in part a
consequence of attempts to reduce adverse effects.

Our patients received 21.9% more adjunctive psycho-
tropic medications when undergoing combination therapy
than during monotherapy (Table 3). Since one might ex-
pect less use of adjunctive medication during combina-
tion therapy, this use of multiple treatments may reflect
the unusually treatment-unresponsive nature of the sam-
ple studied and extra efforts to gain improved responses.
Other authors also found little change in the use of ad-
junctive psychotropic medications during long-term com-
bination treatments with mood stabilizers (Table 5).33,37

An additional possibility is that the use of adjunctive
agents might reflect secular trends toward polytherapy
documented in recent years.8,10 Of note, we found no as-
sociation of the use of adjunctive agents with outcome
during combination therapy.

Limitations of this study include its post hoc approach
and relatively small sample size. Still, this is the largest
sample of bipolar I patients studied with regard to the
combination of lithium and carbamazepine, and the out-
come data summarized in this article were ascertained
systematically and prospectively over lengthy follow-up
periods (Table 5). The possible influence of comorbidity
on outcome in this sample remains unclear because we
had insufficient operationalized data on other psychiatric
disorders in these patients. Another possible confound is
that the results may have been influenced by nonspecific
clinical factors associated with heightened therapeutic ef-
forts following years of failure of monotherapy. However,
such nonspecific factors are unlikely to be effective over
the whole follow-up period of 4.6 years. In fact, inclusion
of the duration of combination treatment into our multiva-
riate analysis of the treatment outcome revealed that out-
come was unrelated to duration of treatment. Also, co-
medication use and serum levels were not significantly
related to outcome. Therefore, although we cannot rule
out that factors other than combination treatment might
have contributed to outcome, there is no indication that
such nonspecific effects had a material impact on clinical
outcome.

Our primary outcome criterion is restricted to illness
episodes of sufficient severity as to lead to hospitaliza-
tion. It is therefore reassuring that the secondary param-
eter, time to first recurrence of any affective episode,
showed the same tendency toward a benefit of combina-
tion treatment. Moreover, hospitalization data (length of
stay and admissions) are relatively reliable for the pur-
pose of this study, covering very long observation periods
with risk of inaccurate recollection of illness history by
patients. It is important that, in this study, there was no
secular trend of the duration of hospitalization that might
have interfered with our outcome parameter.

Finally, it may be useful to make several observations
about the current status of combination treatments for bi-
polar disorder. First, it may be feasible to select a prophy-
lactic monotherapy on the basis of clinical characteris-
tics. For example, Grof45 observed that a family history of
bipolar disorder and a fully remitting episodic course fa-
vored response to lithium, whereas lamotrigine was more
useful in bipolar patients with prominent anxiety and sub-
stance use comorbidity. In addition, it seems appropriate
clinically to explore the potential of a monotherapy by in-
creasing doses, guided by assays of serum drug concen-
trations and tolerability, before considering combina-
tions. In choosing a combination treatment for bipolar
patients who respond poorly to a vigorous trial of mono-
therapy, a major limitation is the lack of systematic data
supporting the effectiveness and safety of many specific
combinations.16 Additional studies using combinations of
lithium, anticonvulsants, and modern antipsychotics, in
comparison with parallel, randomly assigned monothera-
pies, are needed.46 Comparisons can include subjects of
proven poor responsiveness to a monotherapy randomly
assigned to an alternative monotherapy as well as to spe-
cific combination treatments. In addition, certain combi-
nations might be superior to monotherapies when given
from the start of prophylaxis for bipolar disorder; this
possibility requires further study, with lithium and carba-
mazepine or other agents.

In conclusion, this study found that combining lithium
and carbamazepine for the treatment of bipolar I patients
provided substantial gains over ineffective long-term tri-
als of either agent in monotherapy. These findings and
our review of available clinical studies (Table 5) support
the clinical value of this specific combination. Neverthe-
less, more controlled prospective trials of various combi-
nation treatments for bipolar I disorder are needed.

Drug names: carbamazepine (Carbatrol, Tegretol, and others), dival-
proex (Depakote), lamotrigine (Lamictal), lithium (Lithobid, Eskalith,
and others), oxcarbazepine (Trileptal).
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