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Background: This pilot study compared the
efficacy of lithium plus divalproex sodium with
the efficacy of lithium alone for the continuation
and maintenance treatment of patients with bipo-
lar I disorder.

Method: Twelve patients with bipolar I disor-
der as defined by the DSM-III-R were recruited
and followed prospectively for up to 1 year. Each
subject received lithium at serum levels of 0.8 to
1.0 mmol/L and a management/education session
weekly or every 2 weeks. By random assignment,
subjects received either divalproex sodium or
placebo in conjunction with lithium. Divalproex
sodium was adjusted to achieve a serum concen-
tration of 50 to 125 µg/mL. Adjunctive medica-
tions were used on an as needed basis to treat
psychosis, depression, and anxiety. The course of
illness was monitored through use of the Longitu-
dinal Interval Follow-up Examination.

Results: Subjects treated with the combination
of lithium and divalproex were significantly less
likely to suffer a relapse or recurrence (p = .014),
but were significantly more likely to suffer at
least one moderate or severe adverse side effect
(p = .041). There was no significant difference
between groups in the use of adjunctive medica-
tion.

Conclusion: These results provide preliminary
evidence of the risks and benefits of combining
lithium with divalproex sodium for the continua-
tion and maintenance treatment of bipolar I disor-
der.

(J Clin Psychiatry 1997;58:95–99)
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he natural course of bipolar I disorder is character-
ized by high rates of relapse and recurrence,1 and
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lithium is often used to prevent these repeated episodes.
Unfortunately, a large percentage of patients ultimately
fail lithium prophylaxis. A review of controlled studies
from the 1960s and 1970s found the mean failure rate for
lithium was 33%,2 and in a more recent study, the failure
rate approached two thirds of patients.3 In response, the
National Institute of Mental Health Workshop on Treat-
ment of Bipolar Disorder proposed clinical trials to test
alternative treatments, including the combination of lith-
ium and valproate.4

Controlled trials have demonstrated that valproate (in
the form of divalproex sodium) is useful in the short-term
treatment of acute mania.5,6 While monotherapy with di-
valproex is effective in short-term trials, maintenance
treatment may require more aggressive pharmacotherapy
with a combination of drugs. The study of acute mania by
Pope et al.5 provides a good example. Of the 20 patients
randomly assigned to divalproex, 9 responded with at
least 50% improvement by the end of the 21-day study
period. After completion of the study, the investigators
continued to follow the responders. One patient discontin-
ued divalproex because of side effects, 6 required the ad-
dition of neuroleptics or lithium to divalproex, and only 2
continued with divalproex monotherapy.

Although valproate has been successfully used for
continuation and maintenance therapy as described in
single case reports,7 retrospective chart reviews,8 and un-
controlled open trials,9,10 the vast majority of the prelimi-
nary studies have used valproate in conjunction with other
medications, such as lithium. Further, a randomized con-
trolled trial comparing carbamazepine with lithium for the
acute and longitudinal treatment of mania concluded that
monotherapy with either drug was insufficient for the ma-
jority of patients.11 For these reasons, polypharmacy is an
approach that warrants further evaluation.

This report describes findings from a pilot study in
which subjects with bipolar I disorder were randomly
assigned to prophylactic treatment with lithium plus di-
valproex sodium or lithium plus placebo. Subjects were
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subsequently followed for up to 1 year. The purpose of the
study was to look for indications that the combination of
lithium and divalproex can better control the course of ill-
ness in bipolar I disorder than lithium alone. It was hy-
pothesized that the group treated with lithium plus dival-
proex would be less likely to suffer a relapse or recurrence,
more likely to experience significant adverse side effects,
and less likely to require treatment with adjunctive medi-
cation.

METHOD

Patients with bipolar I disorder, referred to a university-
affiliated private psychiatric hospital for treatment of an
episode of mania or major depression, were recruited as
subjects. Eligible patients were interviewed with regard to
past psychiatric history and treatment and received a
physical examination, electrocardiograph, hematologic
and serum chemistry studies, and urinalysis.

Inclusion criteria were (1) current episode of mania or
major depression and diagnosis of bipolar I disorder, es-
tablished with the Structured Clinical Interview for
DSM-III-R12; (2) history of at least one prior mood epi-
sode in the previous 3 years; and (3) age 18 to 65 years.
Exclusion criteria were as follows: (1) treatment of the
acute (index) episode with valproate or carbamazepine;
(2) current or past history of a medical illness that would
contraindicate the use of lithium or divalproex sodium, in-
cluding significant renal, liver, or cardiovascular disease;
(3) current diagnosis of encephalopathy, mental retarda-
tion, or terminal illness; (4) presence of focal neurologic
signs on physical examination; (5) history of seizure dis-
order or paroxysmal activity on electroencephalogram
within the past 2 years; (6) structural brain damage from
craniocerebral trauma, cerebrovascular disease, or demy-
elinating disease; and (7) female patients who were preg-
nant, lactating, or lacked adequate contraception if sexu-
ally active. All subjects provided written informed consent
after receiving a complete description of the procedures
and possible side effects.

After consent was obtained, responsibility for treatment
was transferred to the study psychiatrist (D.A.S.). This
marked intake into the study. Patients were seen fre-
quently, with treatment directed at controlling the acute
episode and establishing a therapeutic serum lithium level.
When subjects began to show signs of improvement from
the index episode, they were randomly assigned to receive
the combination of lithium plus divalproex sodium or lith-
ium plus placebo. Subjects were followed prospectively
after randomization for up to 12 months. All subjects and
the clinical interviewer conducting assessments were
blinded to the treatment condition. The study psychiatrist
prescribing the medication(s) was not blinded.

All subjects received lithium at a dose adjusted to
achieve a serum concentration of 0.8 to 1.0 mmol/L.13

Divalproex sodium was prescribed on a twice-per-day
schedule, as was the placebo. The dose of divalproex so-
dium was adjusted to achieve a serum concentration of 50
to 125 µg/mL. Serum concentrations for both lithium and
divalproex sodium consisted of trough levels drawn ap-
proximately 12 hours after the last oral dose. Other blood
tests were periodically performed to measure function of
the bone marrow, liver, kidney, and thyroid.

Neuroleptics prescribed during treatment of the index
episode were tapered and discontinued whenever pos-
sible. However, neuroleptics were not forbidden, since
they clearly have a role in the treatment of manic-depres-
sive illness.14 As such, they were prescribed on a short-
term basis to forestall clinical deterioration. Similarly, an-
tidepressants were used to treat major depression, and
benzodiazepines were used to treat anxiety. Use of these
adjunctive medications was recorded and treated as an
outcome variable.

The psychiatrist met weekly with each subject for the
first 6 months, and every 2 weeks thereafter. During this
15- to 30-minute session, the psychiatrist reviewed the
subject’s clinical status, adjusted the medication(s), man-
aged side effects, and provided support, encouragement,
and direct advice if necessary. The procedures used for
this session were adapted from the Clinical Management-
Imipramine/Placebo Administration Manual.15 At each
session, the patient was assessed for the presence of ad-
verse side effects by using the Treatment Emergent Symp-
tom Scale.16

A trained clinical interviewer, blinded to the use of di-
valproex sodium, assessed the course of illness for each
subject with a modified version of the Longitudinal Inter-
val Follow-up Evaluation (LIFE).17 The LIFE is a pre-
coded, semistructured instrument that measures the sever-
ity of psychopathology on a weekly basis, as well as the
type and dose of all medication. Severity of psychopathol-
ogy is quantified on a six-point scale called the psychiat-
ric status rating (PSR). A PSR of 1 corresponds to no
symptoms, and a PSR of 2 corresponds to one or two
symptoms of a mild degree with no impairment of func-
tioning. A PSR of 3 corresponds to moderate psychopa-
thology considerably less than full criteria for a DSM-III-
R disorder with no more than moderate impairment in
functioning. A PSR of 4 denotes marked symptoms not
meeting full criteria for a DSM-III-R disorder, with major
impairment of functioning. A PSR of 5 indicates symp-
toms that meet full criteria for a DSM-III-R disorder, and
a PSR of 6 indicates symptoms that meet full criteria for a
DSM-III-R disorder along with psychosis or extreme im-
pairment in functioning. The LIFE was administered at
baseline and subsequently at 2-month intervals. At each
interview, the rater assigned a PSR for each week, starting
from the time of the last interview. To accomplish this, the
rater first identified chronological anchor points, such as
holidays, to assist the subject in remembering those times
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when significant clinical improvement or deterioration
occurred. Corroborative history from relatives and the
medical record was obtained whenever possible.

All subjects entered the study while in a mood episode
(PSR of 5 or 6) and were followed for changes in clinical
status, as measured by the LIFE. Partial remission repre-
sented an improvement, such that the subject no longer
met criteria for a mood episode, but continued to experi-
ence moderate to marked symptoms not meeting full cri-
teria for a mood episode (PSR of 3 or 4). Relapse was a
return of symptoms that met DSM-III-R criteria for a defi-
nite mood episode (PSR of 5 or 6) and occurred during a
period of partial remission. Recovery was defined as at
least 8 consecutive weeks of no symptoms or minimal
symptoms (PSR of 1 or 2, respectively). Recurrence was
the reappearance of the DSM-III-R disorder at full criteria
(PSR of 5 or 6) and occurred only after the individual had
first recovered from the preceding episode. Recurrence
differed from relapse in that recurrence occurred during
recovery, and thus signified a new mood episode.

Relapse or recurrence was treated as clinically indi-
cated, including hospitalization. After stabilization, sub-
jects were reassigned to their original treatment condition.

The two treatment groups were compared with respect
to (1) the number of subjects who suffered from a relapse
or a recurrence, (2) the number of subjects who suffered
from one or more adverse side effects of moderate or se-
vere intensity for a period of at least 4 weeks, and (3) the
number of subjects treated with adjunctive medication
(antipsychotic, antidepressant, or benzodiazepine) for a
period of at least 4 weeks. These outcomes were analyzed
by using the chi-square test of independence, with an ad-
justment made for small expected cell frequencies.18

RESULTS

Of the 12 subjects enrolled in the study, 5 were ran-
domly assigned to treatment with lithium plus divalproex.
Table 1 lists the sociodemographic characteristics and
clinical history of the sample. Seven subjects had previ-

ously been treated with lithium; however, response or
intolerance to previous trials with lithium was not sys-
tematically ascertained. None of the subjects had rapid-
cycling bipolar disorder. Subjects assigned to lithium
plus divalproex had a greater number of prior mood epi-
sodes, but the difference was not statistically significant
(Wilcoxon rank sum W = 42, p < .08).

Table 2 shows the course of illness for each subject.
Four of the 5 patients assigned to lithium plus divalproex
entered the study with major depression at intake, and 5 of
the 7 assigned to lithium plus placebo entered the study
with mania at intake; the difference was not statistically
significant (χ2 = 2.8, df = 1, p < .10). Each study patient
achieved partial remission, and two thirds of the subjects
did so within the first week after randomization. (Random
assignment occurred when subjects began to show signs
of improvement from the index episode.)

The mean ± SD length of participation in the study for
subjects treated with divalproex sodium plus lithium was
43.8 ± 10.3 weeks; that for subjects treated with lithium
alone was 42.9 ± 14.8 weeks. A total of 4 subjects with-
drew from the study prior to completion. Two received
lithium plus divalproex sodium, and both withdrew be-
cause of adverse side effects. The other 2 received lithium
plus placebo and were suffering from a relapse at the time
they withdrew.

Subjects treated with lithium plus placebo were sig-
nificantly more likely to suffer from a relapse or recur-
rence, compared with subjects treated with lithium plus
divalproex (χ2 = 5.61, df = 1, p = .014). Five of 7 study
patients treated with lithium monotherapy relapsed or had
a recurrence, compared with 0 of 5 treated with lithium
plus divalproex. Relapse and recurrence occurred in 3 of
the 4 women in the study, compared with 2 of the 8 men;
the difference in sex was not significant (χ2 = 2.51, df = 1,
N.S.).

Subjects treated with lithium plus divalproex were sig-
nificantly more likely to suffer from at least one adverse
side effect of moderate or severe intensity for a period
of 4 or more weeks (χ2 = 3.93, df = 1, p = .041). All 5

Table 1. Sociodemographic and Clinical Characteristics of Sample

Socioeconomic Number of Mood Past Treatment

Patient Age (y) Sex Marital Status Statusa Episodes, Lifetime Lithium Divalproex

1 40 M Married 5 3 No No
2 36 M Never married 4 6 No No
3 31 F Never married 3 2 Yes No
4 65 M Married 4 10 No No
5 41 M Married 3 51 No No
6 39 F Divorced 2 4 Yes No
7 30 M Married 2 3 Yes No
8 39 M Married 2 16 Yes No
9 35 F Never married 2 5 Yes No
10 40 M Married 1 10 No No
11 38 F Divorced 2 7 Yes No
12 41 M Widowed 4 30 Yes No
aHollingshead Redlich Two Factor Index for Social Position.19
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subjects treated with lithium plus divalproex suffered
from at least one such side effect, compared with 3 of the
7 subjects receiving lithium plus placebo. The most com-
mon adverse effects of treatment with lithium plus dival-
proex were gastrointestinal distress, tremor, cognitive im-
pairment, and alopecia.

Three of the 5 subjects receiving lithium plus dival-
proex were treated with an adjunctive medication for a
period of 4 or more weeks, as were 5 of the 7 subjects re-
ceiving lithium plus placebo. There was no significant
difference between the two groups in the use of adjunctive
medication (χ2 = 0.16, df = 1, N.S.).

DISCUSSION

Subjects treated with the combination of lithium and
divalproex sodium were significantly less likely to suffer
a relapse or recurrence (p = .014). This finding is intrigu-
ing, particularly given that subjects assigned to combina-
tion therapy had a greater number of prior mood episodes,
increasing their likelihood of further relapses and recur-
rences.13,20 Lithium and valproate each appear to affect
numerous neurotransmitters and second messenger sys-
tems, directly and indirectly. Some of these possible ef-
fects overlap (e.g., increased activity in gamma-amino-
butyric acid, decreased dopaminergic function), but many
do not.21,22 The use of these two drug therapies together
may enhance prophylaxis by combining different pharma-
codynamic mechanisms.

Subjects receiving lithium plus divalproex were also
significantly more likely to suffer at least one moderate or
severe adverse side effect. Mood-stabilizing medication is
often associated with adverse side effects, and polyphar-
macy may exacerbate the problem. The 2 subjects who
withdrew because of adverse side effects were both re-
ceiving the combination of lithium plus divalproex. One
issue to consider is whether it was necessary to use full

doses or serum levels for each drug. It is possible that a
lower serum level of one drug, or both drugs, may have
helped patients better tolerate the combination of lithium
and divalproex, with no change in efficacy.

Despite the absence of controlled trials, polypharmacy
is common for patients with bipolar I disorder. The Na-
tional Center for Health Statistics assessed over 38,000
outpatient visits to physicians and, as part of the analyses,
examined prescriptions for psychotropic drugs.23 They
found that ambulatory patients with mania were four
times more likely to be treated with multiple concurrent
psychotropic medications than were outpatients with
nonpsychiatric diagnoses. Furthermore, lithium was part
of a polypharmacy regimen in over 70% of the visits in
which it was prescribed, and of all psychotropic drugs,
lithium was most likely to be used in combination with
other psychotropic drugs. They concluded that the two
best predictors of psychotropic polypharmacy were pre-
scription of lithium and a diagnosis of mania.

No definitive conclusions regarding efficacy can be
drawn from this pilot study. The methods were seriously
limited by such factors as the small sample size, the use
of adjunctive medications, and the nonblinded status of
the research psychiatrist prescribing the randomized
treatment and the adjunctive medications. The two treat-
ment groups differed with regard to polarity at intake,
such that 5 of the 7 patients randomly assigned to
monotherapy were manic at study entry, whereas 4 of the
5 patients randomly assigned to combination therapy
were depressed at study entry. Prior maintenance studies
have found that response to treatment and the risk of re-
lapse or recurrence is affected by the polarity of the index
or most recent mood episode.13,24 Further, the design of
the study may have enriched the sample with lithium non-
responders. Despite these flaws, the findings are sugges-
tive and support further investigation in a larger clinical
trial.

Table 2. Course of Illness During Treatment Study*
Partial Remission Recovery From Total

Polarity Randomized  From Index Episode Index Episode No. of No. of Adjunctive Time in
Patient at Intake Treatment (Wk From Randomization) (Wk From Randomization) Relapses Recurrences Medicationa Study (Wk)

1 Depression Divalproex 1 40 0 0 NL, AD 52
2 Mania Placebo 1 38 1 1 NL, AD 52
3 Depression Divalproex 1 Never 0 0 … 52
4 Mania Divalproex   0b 0b 0 0 … 35
5 Depression Divalproex 1 Never 0 0 AD 28
6 Depression Placebo 1 Never 1 0 BZD 26
7 Mania Placebo  …c 4 0 0 … 52
8 Depression Placebo 1 27 0 0 AD 52
9 Mania Placebo 6 10 0 1 NL, AD, BZD 52
10 Depression Divalproex 1 10 0 0 AD 52
11 Mixed Placebo 1 10 1 1 … 52
12 Mania Placebo 11 Never 1 0 NL, BZD 14
*Abbreviations: AD = antidepressant, BZD = benzodiazepine, NL = neuroleptic.
aUsed for at least 4 weeks.
bSubject 4 recovered after intake into the study, but prior to randomization.
cSubject 7 recovered abruptly in Week 4, with no intervening period of partial remission.
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Drug names: carbamazepine (Tegretol and others), divalproex sodium
(Depakote).
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