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Carbamazepine and valproate are 

effective in treating various aspects of

bipolar disorder. Now seven more

antiepileptics present possible additional

options. The following literature review

can help you decide a course of therapy.
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he newer antiepileptic drugs pose a sometimes
bewildering range of options for bipolar 
disorder treatment. Which work best for acute
bipolar I mania? Which are best suited for

maintenance in patients with mixed episodes, or for those
with a history of rapid cycling? What about prevention of
depressive episodes? And how do the antiepileptics compare
with lithium?  

For many patients with bipolar disorder, lithium is still
the drug of choice. For others, however, an increasing body of
evidence supports the efficacy of some antiepileptics and
atypical antipsychotics.

The mood-stabilizing properties of two antiepileptic
agents, carbamazepine and valproate, were demonstrated
some years ago in randomized controlled trials in patients
with bipolar disorder. Since then, there has been considerable
interest in the potential thymoleptic properties of the new
antiepileptic drugs.1 In recent years gabapentin, lamotrigine,
topiramate, oxcarbazepine, zonisamide, tiagabine, and leve-
tiracetam have been approved in the United States for the
treatment of various types of epilepsy. These medications
have diverse pharmacological properties that distinguish
them from earlier agents and from one another.  

Do these new agents have anything to offer patients? For
the most part, the evidence is not yet in hand, but we will
examine what's available, starting with the most recent trial
data regarding the efficacy of valproate and carbamazepine. 

Carbamazepine for bipolar mania 

Five randomized, controlled trials2 have shown the effi-

Are there any clear winners?

bipolar disorder

cacy of carbamazepine in patients with acute bipolar I mania.
Carbamazepine was superior to placebo and comparable to
chlorpromazine and lithium. Pooled data reveal an overall
response rate (defined as the proportion of patients experi-
encing > 50% reduction in manic symptoms) of 50% for car-
bamazepine, 56% for lithium, and 61% for chlorpromazine
(differences in overall response rates are not significant).  

Until recently, the efficacy of carbamazepine as a 
maintenance therapy for bipolar disorder was controversial.3

However, two recent large randomized, controlled 
maintenance studies that compared carbamazepine with
lithium validated use of the agent for that purpose.4,5

In the first study, 144 patients received either drug and
were followed for up to 2 1/2 years.4 The study showed no 
significant differences between the two groups in time-to-
mood episode recurrence or hospitalization. However, 
significantly more patients receiving carbamazepine required
treatment discontinuation for side effects and additional
medications for breakthrough symptoms than did the
patients receiving lithium. 

Patients without both comorbid disorders and mood-
incongruent delusions responded better to lithium, whereas
those with mixed episodes and bipolar II disorder or NOS
appeared to respond better to carbamazepine.  

In the second trial, 52 patients with bipolar I or II 
disorders received either lithium or carbamazepine for one
year, crossed over to the alternate drug the second year, and
received both drugs during the third year.5 No significant 
differences were reported in relapse rates during the first year
between lithium (31%) and carbamazepine (37%), or in the
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Drug Mania Depression  Maintenance  Comments

Valproate
New Depakote 
ER formulation

Carbamazepine
2 new maintenance

studies v. lithium

Gabapentin
— 2 negative placebo-

controlled studies in mania

Lamotrigine
Antidepressant activity in 

several controlled trials

Topiramate Dose-related weight loss

Oxcarbazepine
Improved tolerability & 

pharmacokinetics

Zonisamide
ND ND May produce weight loss in 

some patients

Tiagabine
ND ND More data needed regarding

tolerability and efficacy

Levetiracetam
ND ND ND Data needed regarding 

efficacy and tolerability

percentage of patients who experienced a moderate
or better response: 33% on lithium, 31% on 
carbamazepine, and 55% on the combination. On a
variety of other measures, lithium was superior to
carbamazepine. But patients with a history of rapid
cycling responded significantly better to the 
combination (56%) than to lithium (28%) or 
carbamazepine (19%) alone. 

As in the previous study, a higher proportion of
patients receiving carbamazepine withdrew after
experiencing side effects. Both studies found that
while carbamazepine is efficacious, lithium is 
superior overall. But since neither study included a
placebo group, carbamazepine's efficacy in 
maintenance treatment cannot be determined.

Carbamazepine also was evaluated in three
randomized, controlled trials in patients with 
bipolar depression.2 These small trials suggest that
carbamazepine's antidepressant activity may be less robust
than its antimanic effects. Response rates (>50% improve-
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ment in depressive symptoms) ranged from 32% to
34%, although many patients who participated had
treatment-resistant bipolar depression. 

Based on the studies reviewed above, carba-
mazepine is considered a second-line agent for
bipolar mania and maintenance treatment with
very limited data regarding its antidepressant
effects.6

Valproate: For patients 

with mixed and mood episodes

The evidence seems to point to valproate as a
suitable agent for patients with mixed and mood
episodes. 

Two earlier randomized, controlled studies7,8

showed that the divalproex sodium formulation of
valproate was superior to a placebo, leading to the
indication of divalproex for treatment of acute

mania in patients with bipolar disorder. Additional analyses
of data from the second controlled trial8 indicated that

Comparing the known efficacy of 
antiepileptic agents in bipolar disorder

✖
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Key 

efficacy demonstrated in 
> 2 placebo-controlled trials 

efficacy demonstrated in 
one placebo-controlled or two large, 
active comparator trials

efficacy in two small or one large  
active comparator trial 

efficacy only in open trials and 
case series

conflicting evidence of efficacy 
in available studies 

— lack of efficacy demonstrated in 
randomized, controlled trials

ND no data presently available

✖



2. A second naturalistic, pharmacoeconomic, one-year
open comparison also found both lithium and dival-
proex fairly equal in efficacy.  

3. A large, prospective, randomized one-year maintenance
trial showed little difference in relapse rates among
patients receiving divalproex (24%), lithium (31%), and
a placebo (38%).11

4. A recently completed one-year comparison of relapse
rates between divalproex and olanzapine showed little
difference between the two drugs.12

The overall results suggest that divalproex helps prevent
mood episodes in patients with bipolar disorder, but the data
are less substantial and conclusive than from placebo-con-
trolled trials of lithium.

The antidepressant effects of divalproex in treating acute
bipolar depression have not been studied in randomized
controlled trials. Impressions from case reports and case

series suggest that divalproex may exert some antidepressant
activity, but that this action may be less robust than its 
antimanic effects.

Divalproex is now available in a once-daily extended
release (ER) formulation. This appears to have improved 
tolerability, especially regarding gastrointestinal side effects.
(Clinical experience suggests that the immediate release 
formulation of divalproex can also be given once daily.)  The
ER formulation is not bioequivalent to its immediate-release
counterpart; it produces plasma concentrations of approxi-
mately 80% of those achieved with immediate release. Thus,
switching a patient to the ER formulation might require a
dose increase.

Lamotrigine for bipolar depression 

Several recent randomized controlled trials indicate that
lamotrigine has important thymoleptic properties.14-17 

Three studies addressed the efficacy of lamotrigine in
treating patients with acute bipolar mania. In two small trials,
lamotrigine did not display superior efficacy over placebo in
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patients with prominent depressive symptoms during mania
(mixed episodes) responded better to divalproex than lithi-
um. Further, multiple prior mood episodes were associated
with poor lithium response but not with divalproex response.  

Two recent randomized, controlled trials compared the
antimanic efficacy and tolerability of divalproex and 
olanzapine.9,10 The design of these two studies differed in two
important ways: sample size and starting doses. This may
explain the different results of the two trials. 

In the first study,
248 patients received start-
ing doses of either divalproex
750 mg/d with upward titration
to therapeutic concentrations, or
olanzapine 15 mg/d with titration if
clinically indicated.9 Olanzapine was
found to be superior in the mean
reduction of manic symptoms and in
the proportion of patients who
either responded to treatment or
were in remission. 

In the second study, the number of patients
(N=120) randomized was not sufficient to detect a
statistically significant difference between treatment
groups.10 Initial dosing consisted of rapid divalproex
loading (20 mg/kg/d) versus olanzapine (10 mg/d) with
upward titration as clinically indicated. This trial revealed no
significant differences in efficacy on any outcome measure
and the mean valproic acid plasma concentration was higher
than in the first trial.  

Differences in side effects between the two agents were
similar in both studies. Olanzapine was associated with
greater sedation, appetite stimulation, and weight gain, and
divalproex with greater gastrointestinal symptoms. Taken
together, these two studies indicate that olanzapine is at least
as efficacious as divalproex in treating acute mania and that
divalproex should be titrated to plasma concentrations well
within the therapeutic range consistent with response and
tolerability.

The efficacy of divalproex as a maintenance therapy for
patients with bipolar disorder has been studied in four trials
to date: 
1. A randomized, open comparison of lithium and dival-

proex found generally good efficacy for both drugs across
18 months.  

Findings suggest that
divalproex helps 

prevent mood episodes
in patients with 

bipolar disorder, but
the data are not 

conclusive
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depressive symptoms and episodes. Evidence of prophylaxis
against manic recurrences was not compelling, however.

The findings of these two maintenance trials are
consistent with the results of a placebo-controlled, random-

ized, 6-week acute treatment trial of lamotrigine (50 mg/d
and 200 mg/d) in patients with bipolar depression.17

Seventeen lamotrigine-treated patients in both
dosage groups saw more-significantly reduced depressive
symptoms than did placebo-treated patients on the MADRS
(but not the HAMD) total score and on the CGI. The 200
mg/d group tended to have greater improvement than the 50
mg/d group. There was little difference among the three
treatment groups in the incidence of switching into hypoma-
nia or mania.   

These studies indicate that lamotrigine has acute and
prophylactic efficacy against bipolar depression. In contrast,
evidence of the agent’s acute or prophylactic efficacy in mania
is lacking.

Other new antiepileptics: More testing needed

Use of the six other newer antiepileptics in patients with
bipolar disorder is still being explored. (See "Comparing the
known efficacy of antiepileptic agents in bipolar disorder,"
page 20.) Let's look at what we know about these agents to
this point.
Gabapentin A number of case reports and case series pub-
lished in recent years suggest that gabapentin may have
mood-stabilizing properties. In two randomized, controlled
trials, however, gabapentin did not display significantly
greater efficacy than a placebo in treating acute mania.13, 14

Gabapentin has not been studied in controlled trials as a
maintenance treatment or for bipolar depression. 

In contrast to these negative studies, gabapentin was
superior to placebo in studies of patients with panic disorder,
social anxiety disorder, and neuropathic pain. Overall, these
studies suggest that gabapentin is not a bona fide mood stabi-
lizer for most patients.
Topiramate More than 10 case reports and case series suggest
that topiramate may have mood-stabilizing properties. A
number of open trials also have found significant dose-relat-
ed weight loss in patients with weight gain associated with
other psychotropic agents.18 These observations have sparked
interest in topiramate’s potential role as an obesity treatment.  

Only one randomized, controlled trial of topiramate for
bipolar disorder has appeared to date.19 An interim analysis of

reducing manic symptoms.14 A third trial revealed differences
between lithium and lamotrigine in reducing manic 
symptoms, but this study lacked sufficient power to detect
potential differences in efficacy.  

Two placebo-controlled maintenance studies of 
lamotrigine were recently reported.15, 16 The first found no sig-
nificant differences in relapse rates in patients with rapid
cycling bipolar I and II disorders randomized to lamotrigine
or placebo after initial stabilization on lamotrigine.15

However, in a post hoc analysis among bipolar II (but not
bipolar I) patients, lamotrigine was significantly more effica-
cious than placebo in time-to-study dropout and considerably
better (P=0.07) in time to need for additional medication.  

In the second randomized, placebo-controlled trial,
patients with bipolar I disorder who had recently experienced
a manic episode were treated with lamotrigine 100-200 mg/d
during an open-label phase (8-16 weeks) while other psy-
chotropic agents were tapered and discontinued.16 Patients
(N=171) who remained stable were then randomized to
lamotrigine 200-400 mg/d, lithium, or placebo for up to 18
months. 

The lamotrigine-treated group showed significantly
lower relapse rates than placebo-treated patients in time-to-
study dropout, time to intervention for a mood episode, and
time to intervention for depressive relapse. Differences
between the lamotrigine and placebo groups in time to inter-
vention for manic relapse were insignificant. Lithium was
superior to a placebo in time to relapse for any mood episode
and time to intervention for a manic episode. Lithium also
outperformed lamotrigine in that manic symptoms did not
worsen as quickly from baseline to endpoint.  

The results here are consistent with those of the rapid
cycling study: Lamotrigine helps prevent recurrence of

Studies indicate that
lamotrigine has acute
and prophylactic
efficacy against
bipolar depression 



a placebo-controlled, randomized trial of two doses of topira-
mate (approximately 250 mg/d and 500 mg/d) in 97 hospital-
ized patients with acute bipolar I mania revealed strong
trends toward reduced manic symptoms for both topiramate
groups over placebo. These differences were not significant
by the time the study was concluded, however. 

When patients with mania associated with recent anti-
depressant use were excluded from post hoc analysis, topira-
mate’s superiority over placebo was re-established. These
tantalizing results require further study. Similarly, studies of
topiramate’s potential efficacy in acute bipolar depression
and as a maintenance treatment are needed.
Oxcarbazepine Oxcarbazepine is a relative newcomer to the
United States, but has been available abroad for some time.

While numerous studies have tested carbamazepine in
treating various aspects of bipolar disorder, few controlled
trials have tested oxcarbazepine for this use.20 

Oxcarbazepine as a treatment for acute bipolar mania
was comparable to haloperidol in two small randomized,
controlled trials and to lithium in one small trial. None of
these studies had adequate power to detect potential differ-
ences in efficacy. Similarly, two very small maintenance
studies (total N=25) found no differences in efficacy
between oxcarbazepine and lithium.20 

Additionally, to our knowledge oxcarbazepine has not
been formally tested as a treatment for acute bipolar
depression. So while oxcarbazepine is an attractive alter-
native to carbamazepine for pharmacokinetic and phar-
macodynamic reasons, data supporting oxcarbazepine's
efficacy in bipolar disorder are far less substantial.
Zonisamide The only report of zonisamide as a bipolar
disorder treatment so far is a case series of 15 patients who
received the drug adjunctively for manic symptoms. Of
these patients, 80% showed at least moderate improve-
ment and 33% were rated as markedly improved. These
preliminary observations require further study. Like top-
iramate, zonisamide may also be associated with weight
loss in some patients.
Tiagabine A few case reports and case series describe
tiagabine’s effects in patients with bipolar disorder.
Conflicting results have been reported to date and some
reports of poor tolerability have emerged. Fundamental
safety and efficacy data for this agent in bipolar disorder
are needed.
Levetiracetam Studies of levetiracetam for treatment of
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Lamotrigine is a novel drug that blocks voltage-sensitive 
sodium channels, thereby indirectly inhibiting the release 
of excitatory neurotransmitters, particularly glutamate and
aspartate.  

Gabapentin was developed to mimic the synaptic effects of
gamma-aminobutyric acid (GABA); it does not appear to
appreciably interact with GABA receptors, however, and its
mechanism of action in epilepsy remains unknown. It has
several attractive pharmacokinetic properties, including lack
of protein binding, renal clearance rather than hepatic
metabolism, and few known drug-drug interactions.

Topiramate is a sulfamate-substituted monosaccharide with
a number of possible mechanisms of action, including
blockade of voltage-gated sodium channels, antagonism 
of the kainate/AMPA glutamate receptor subtype, 
enhancement of GABA activity at the GABAA receptor via
interaction with a nonbenzodiazepine receptor site, and
carbonic anhydrase inhibition.

Oxcarbazepine is the 10-keto analogue of carbamazepine, 
a chemical difference that translates into a number of safety
advantages over carbamazepine. Oxcarbazepine is 
converted to an active 10-hydroxy metabolite rather than to
the 10,11-epoxide metabolite of carbamazepine. The 10,11-
epoxide metabolite of carbamazepine is associated with
neurological side effects. Oxcarbazepine is a weak inducer
of the CYP450 system, appears to have fewer drug-drug
interactions, and offers better overall tolerability.  

Zonisamide, a sulfonamide derivative, blocks voltage-
sensitive sodium channels and T-type calcium currents,
modulates GABAergic and dopaminergic 
neurotransmission, and is a free-radical scavenger.  

Tiagabine is a selective GABA reuptake inhibitor.  

Levetiracetam is the S-enantiomer of the ethyl analogue of
the nootropic agent piracetam. Its mechanism of action 
in treating epilepsy is unknown. It does not appear 
to interact significantly with voltage-sensitive sodium 
channels or T-type calcium channels, nor does it 
significantly alter levels of GABA, glutamate, or glutamine
in the central nervous system.



bipolar disorder are just under way. The Stanley Foundation
Bipolar Treatment Network, a program of the National
Alliance for the Mentally Ill Research Institute, is investigat-
ing its potential thymoleptic properties.  
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Carbamazepine • Tegretol, Epitol, Atretol
Gabapentin • Neurontin 
Lamotrigine • Lamictal
Levetiracetam • Keppra
Oxcarbazepine • Trileptal
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Tiagabine • Gabatril
Topiramate • Topamax
Valproate-divalproex sodium •

Depakote, Depakote ER 
Zonisamide • Zonegran

When considering antiepileptic agents vs. 
lithium for patients with bipolar disorder:
Valproate and carbamazepine have antimanic 
efficacy and support for efficacy as maintenance
treatments. Lamotrigine exhibits efficacy in acute
bipolar depression and in the prevention of
depressive episodes. Other agents need more
investigation.

L
in

e

Bottom

References
1. Keck PE, Jr, McElroy SL, Strakowski SM. Anticonvulsants and antipsychotics in the

treatment of bipolar disorder. J Clin Psychiatry. 1998;59(Suppl 6):74-81.
2. McElroy SL, Keck PE, Jr. Pharmacologic agents for the treatment of acute bipolar

mania. Biol Psychiatry. 2000;48:539-557.
3. Post RM, Denicoff KD, Frye MA, Leverich GS. Re-evaluating carbamazepine pro-

phylaxis in bipolar disorder. Br J Psychiatry. 1997;170:202-204.
4. Greil W, Ludwig-Mayerhofer W, Erazon-Scheichlin C, Schmidt S, Engel RR, et al.

Lithium versus carbamazepine in the maintenance treatment of bipolar disorders—a
randomized study. J Affect Disorders. 1997;43:151-161.

5. Denicoff KD, Smith-Jackson EE, Disney ER, Ali SO, Leverich GS, Post RM.
Comparative prophylactic efficacy of lithium, carbamazepine and the combination in
bipolar disorder. J Clin Psychiatry. 1997;58:470-478.

6. Suppes T, Swann AC, Dennehy EB, Habermacher ED, Mason M, Crismon ML,
Toprac MG, Rush AJ, Shon SP, Altshuler KZ. Texas Medication Algorithm Project:
development and feasibility testing of a treatment algorithm for patients with bipolar
disorder. J Clin Psychiatry. 2001;62:439-447.

7. Pope HG, Jr, McElroy SL, Keck PE, Jr, Hudson JI. Valproate in the treatment of
acute mania: a placebo-controlled study. Arch Gen Psychiatry. 1991;48:62-68.

8. Bowden CL, Brugger AM, Swann AC, Calabrese JR, Janicak PG, Petty F, et al.
Efficacy of divalproex sodium vs. lithium and placebo in the treatment of mania.
JAMA. 1994;271:915-924.

9. Tohen M, Baker RW, Milton DR, Risser RC, Gilmore JA, Davis AR, et al.
Olanzapine versus divalproex sodium for the treatment of acute mania. Bipolar
Disorders. 2001;3(Suppl 1):60-61.

10. Zajecka J. Divalproex versus olanzapine in the treatment of acute mania. Presented
at the 39th Annual Meeting of the American College of Neuropsychopharmacology.
San Juan, Puerto Rico, Dec. 10-14, 2000.

11. Bowden CL, Calabrese JR, McElroy SL, Hirschfeld RMA, Petty F, Gyulai LL, Pope
HG, Jr, et al. Efficacy of divalproex versus lithium and placebo in maintenance treat-
ment of bipolar disorder. Arch Gen Psychiatry. 2000;57:481-489.

12. Tohen M, Baker RW, Altshuler LL, Zarate CA, Suppes T, Ketter T, et al. Olanzapine
versus divalproex for bipolar mania: a 47-week study.  Presented at the European
College of Neuropsychopharmacology Meeting, Istanbul, Turkey, Oct. 15, 2001.

13. Pande AD, Crockatt JG, Janney CA, Werth JL, Tsaaroucha G, and the Gabapentin
Bipolar Disorder Study Group. Bipolar Disorders. 2000;2:249-255.

14. Frye MA, Ketter TA, Kimbrell TA, et al. A placebo controlled study of lamotrigine
and gabapentin monotherapy in refractory mood disorders. J Clin Psychopharmacol.
2000;24:205-212.

15. Calabrese JR, Suppes T, Bowden CL, et al. A double-blind, placebo-controlled study
of lamotrigine monotherapy in rapid-cycling bipolar disorder. J Clin Psychiatry.
2000;61:841-850.

16. Bowden CL, Calabrese JR, Akthar S, Olajossy M, Montgomery S, Ascher J, et al.
Lamotrigine demonstrates long-term mood stabilization in manic patients. Bipolar
Disorders. 2001;3(Suppl 1):27-28.

17. Calabrese JR, Bowden CL, Sachs GS, et al. A double-blind, placebo-controlled study
of lamotrigine monotherapy in outpatients with bipolar I depression. J Clin
Psychiatry. 1999;60:79-88.

18. McElroy SL, Suppes T, Keck PE, Jr, Frye MA, Denicoff KD, Altshuler LL, et al.
Open-label adjunctive topiramate in the treatment of bipolar disorders. Biol
Psychiatry. 2000;47:1025-1033.

19. Calabrese JR. A double-blind, placebo-controlled trial of topiramate monotherapy in
the treatment of acute mania. Presented at the Annual Meeting of the European
College of Neuropsychopharmacology. Munich, Germany, Sept. 9-13, 2000.

20. Emrich H, Schiwy W, Silverstone T, eds. Carbamazepine and Oxcarbazepine in
Psychiatry. London: CNS Publishers, 1990.


