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ABSTRACT − Antiepileptic drugs (AEDs) are increasingly used for the treatment
of several non-epileptic neurological conditions and psychiatric disorders. Most
of the information available on the use of these agents in clinical disorders
outside epilepsy is from case series, uncontrolled studies or small randomised
clinical trials, and their apparent efficacy requires confirmation through well
designed, large, phase III trials.
With regard to neurological conditions other than epilepsy, experimental evi-
dence for the efficacy of AEDs is only available for the treatment of patients with
trigeminal neuralgia, neuropathic pain syndromes, migraine and essential
tremor. Carbamazepine is commonly prescribed as first-line therapy for patients
with trigeminal neuralgia. Gabapentin has been recently marketed for the
management of neuropathic pain syndromes, particularly diabetic neuropathy
and postherpetic neuralgia. Valproic acid (sodium valproate), in the form of
divalproex sodium, is approved for migraine prophylaxis. Primidone can be
considered a valuable option for the treatment of essential tremor.
AEDs are also used to treat psychiatric conditions, in particular bipolar disorder.
So far, the most commonly utilized AEDs in the treatment of this disorder have
been carbamazepine and valproic acid, which have showed an antimanic
efficacy and a probable long-term, mood-stabilizing effect in many bipolar
patients, including those refractory or intolerant to lithium. The availability of a
new generation of AEDs has broadened the therapeutic options in bipolar
disorder. Lamotrigine, oxcarbazepine, gabapentin and topiramate appear to be
promising in the treatment of refractory bipolar disorder, as a monotherapy as
well as in combination with traditional mood stabilizers. In addition, newer
AEDs appear to have a more favourable tolerability and drug interaction profile
as compared to older compounds, so thus improving compliance to treatment.
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Antiepileptic drugs (AEDs) are widely
used for the treatment of a variety of
nonepileptic neurological conditions
and psychiatric disorders. This presum-
ably reflects their complex mechanism
of action involving a wide range of
pharmacological effects on different
neurotransmitter systems and ion chan-
nels. Information from the utilization of
both traditional and newer AEDs in
some clinical disorders other than epi-

lepsy has been mostly based on case
reports, uncontrolled studies or small
randomised clinical trials and thus can
not be used to determine the efficacy
and safety of these medications. In
other cases, evidence for efficacy has
been supported by well designed,
large, phase III trials and some AEDs
are approved for selected indications.
The present article reviews the avail-
able evidence for the efficacy and
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safety of AEDs for the treatment of neurological conditions
outside epilepsy and psychiatric disorders. For each clini-
cal indication, an attempt has been made to identify the
rationale for using AEDs, to describe the main results of
randomized clinical trials or, if not available, of relevant
open-label studies, and to examine the role played by
AEDs in the overall treatment of that condition.

Use of antiepileptic drugs in neurological
conditions other than epilepsy

Older and newer AEDs are increasingly used for the
treatment of various neurological disorders other than
epilepsy. Evidence from randomized clinical trials indi-
cates that trigeminal neuralgia, neuropathic pain, mi-
graine and essential tremor are the clinical conditions for
which some AEDs may represent the treatment of choice
or a valuable alternative to standard treatments [1].

Trigeminal neuralgia

Trigeminal neuralgia, also known as tic douloureux, is a
paroxysmal form of facial pain usually affecting the sec-
ond and third division of the trigeminal nerve. The abrupt
nature of the painful attacks (with a temporal profile
similar to that of seizures), led to the discovery that some
anticonvulsant drugs are effective against this condition.
Carbamazepine is commonly prescribed as first-line
therapy for trigeminal neuralgia [2, 3]. Other traditional
and newer anticonvulsants including valproic acid (so-
dium valproate), lamotrigine, gabapentin and topiramate
have been used for the treatment of trigeminal neuralgia.
With the exception of valproic acid and lamotrigine, evi-
dence of their efficacy is based on uncontrolled studies
and their use in clinical practice can not be recom-
mended. The results of randomized clinical trials on the
use of AEDs in patients with trigeminal neuralgia are
illustrated in Table 1.

Carbamazepine

Carbamazepine can be considered the drug of choice for
the treatment of trigeminal neuralgia [2, 3]. Its effect on
pain suppression probably occurs via central and periph-
eral mechanisms. Carbamazepine exerts a use-dependent
inhibition of sodium channels and reduces the frequency
of sustained repetitive firing of action potential in neurons
[4].
The experience with carbamazepine dates back to 1962
when Bloom first described its analgesic effect in patients
with trigeminal neuralgia [5]. Since then several random-
ized clinical trials, reviewed by Beghi [4], have docu-
mented the effectiveness of carbamazepine [6-12]. In
these trials, carbamazepine, used at a daily dose ranging
from 100 to 2 400 mg, was manifestly superior to placebo
[6-9] and more effective or better tolerated than other
active comparators such as tizanidine [10], tocainide [11]
and pimozide [12].

Carbamazepine effectively relieves the pain of trigeminal
neuralgia in 70 to 80% of patients initially. Effective pain
relief continues in approximately 50% of cases after pro-
longed administration. In order to avoid initial toxicity, the
starting dose may be 100-200 mg/day. The daily dose
should be then increased gradually until pain relief or
adverse effects occur, up to 1 000-1 200 mg. Due to the
spontaneous remission of pain and the toxic effects during
chronic treatment with carbamazepine, drug discontinu-
ation is recommended after two-three months in patients
with pain relief. In patients not responding to carbam-
azepine, other anticonvulsants such as phenytoin, gabap-
entin, lamotrigine or topiramate could be attempted as
monotherapy or in combination. In a controlled study of
patients with trigeminal neuralgia, optimal pain control
was documented at the concentration range of 5.7 to
10.1 µg/mL [13]. The metabolite of carbamazepine,
carbamazepine-10,11-epoxide, has antineuralgic efficacy
comparable to the parent compound [14].

Phenytoin

Evidence for the efficacy of phenytoin in trigeminal neu-
ralgia is based only on uncontrolled studies [2]. Pain relief
is obtained in approximately 60% of patients initially. As
tachyphylaxis may develop within a short time, only about
20-30% of patients will experience sustained pain relief.
Phenytoin should be used at dosages ranging from 300 to
600 mg/day. The greatest practical value of phenytoin lies
in the management of patients presenting with acute neu-
ralgic crisis. Since phenytoin, unlike carbamazepine, can
be administered intravenously, crescendo attacks can be
controlled rapidly with a loading dose of 12 mg/kg at
50 mg/min. A combination of carbamazepine and pheny-
toin has been claimed to be effective when either drug
alone is inadequate.

Valproic acid

The effectiveness of valproic acid for the pain of trigeminal
neuralgia was initially evaluated in a single, open-label
trial, where it demonstrated some benefit [15]. In a subse-
quent double-blind trial, Desai et al. [16] studied the effect
of sodium valproate 800 to 1600 mg/day in patients with
trigeminal neuralgia resistant to carbamazepine. During
three months of follow-up, eight out of 10 patients receiv-
ing valproic acid alone reported a 50 to 75% improvement
(as defined as a reduction in the frequency of attacks), as
compared to only two out of 10 control patients receving
carbamazepine alone.

Lamotrigine

In a double-blind, placebo-controlled, crossover study,
lamotrigine, at a maintenance dose of 400 mg/day, was
administered as add-on treatment to 14 patients with
trigeminal neuralgia refractory to carbamazepine or
phenytoin [17]. Lamotrigine was significantly superior to
placebo (P = 0.011), based on a composite efficacy index.
Seven out of 13 patients experienced unwanted effects,
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including dizziness, somnolence, constipation, nausea
and diplopia.

Gabapentin and Topiramate

Small, open-label studies have suggested that gabapentin
and topiramate may be effective in the treatment of refrac-
tory trigeminal neuralgia in patients with multiple sclerosis
[18, 19]. Gabapentin, 900 to 2 400 mg/day, induced com-
plete pain relief in six out of seven patients [18]. Pain relief
reached the maximum effect within two weeks and was
maintained for up to one year. Topiramate, 200 to
300 mg/day, had a beneficial effect in five out of six
multiple sclerosis patients [19]. Relief of pain typically
occurred within one week of therapy and patients re-
mained pain-free for at least six months.

Neuropathic pain

Neuropathic pain is a form of chronic pain caused by
injury to or disease of central and peripheral nervous
system. It includes trigeminal neuralgia, already covered
in the previous section, neuralgias affecting other cranial

or peripheral nerves (glossopharyngeal, superior laryn-
geal), postherpetic neuralgia, diabetic neuropathy, central
post-stroke pain syndrome, phantom limb pain, tabetic
pain, cancer pain and others. Neuropathic pain responds
poorly to standard therapeutic approaches for pain and to
standard doses of opioid analgesics [20, 21]. Over the past
two decades, knowledge of the pathogenesis of neuro-
pathic pain has increased significantly. Neuropathic pain,
whether of peripheral or central origin, is characterized by
a neuronal hyperexcitability in damaged areas of the
nervous system [20-22]. Such a hyperexcitability is due to
a series of molecular changes in the peripheral nociceptor,
dorsal root ganglia, the dorsal horn of the spinal cord, and
the brain. These changes include abnormal expression of
sodium channels, increased activity at glutamate recep-
tors, changes in gamma-aminobutyric acid inhibition, and
an alteration of calcium influx into cells. The similarities
between the biochemical and molecular changes ob-
served in some epilepsy and neuropathic pain models
justify the use of AEDs in the management of neuropathic

Table 1. Randomized clinical trials of anti-epileptics for the treatment of trigeminal neuralgia.

Study (Ref.) No. treated
(diagnosis)

Design Daily dosage Duration Main outcome

Carbamazepine (CBZ)
Rockliff and Davis, 1966
[6]

9 db, pc, co 600 mg three days CBZ preferred by 8/9; CBZ and
placebo equally effective in 1/9

Campbell et al., 1966 [7] 77 db, pc, co 400-800 mg four weeks Responders: CBZ 57%;
placebo 15%

Killian and Fromm, 1968
[8]

42
(30 with trigeminal
neuralgia)

db, pc, co 400-1 000 mg 10 days CBZ: mild improvement to
complete recovery in all patients;
placebo: minimal or no
improvement in all patients

Nicol, 1969 [9] 64
(54 with trigeminal
neuralgia)

db, pc, pco 100-2 400 mg two weeks Responders: CBZ 15/20;
placebo 6/24

Vilming et al., 1986 [10] 12 db, ac, pg CBZ: 900 mg,
tizanidine: 18 mg

three weeks Responders: CBZ 4/6;
tizanidine 1/5

Lindstrom and Lindblom,
1987 [11]

12 db, ac, co CBZ: max
tolerated dose,
Tocainide:
60 mg/kg

two weeks CBZ and tocainide equally
effective (12/12)

Leichin et al., 1989 [12] 48 db, ac, co CBZ: 300-
1 200 mg,
pimozide:
4-12 mg

eight weeks Responders: CBZ 27/48;
pimozide 18/48

Valproic acid (VPA)
Desai et al., 1991 [16] 40 db, pc, pg VPA: 800-

1 600 mg, CBZ:
600-900 mg,
Baclofen:
25-75 mg

10 days Responders:
VPA + CBZ + baclofen 10/10;
VPA 8/10; CBZ 2/10;
baclofen 7/10

Lamotrigine (LTG)
Zakrzewska et al., 1997
[17]

14 db, pc, co,
ao

400 mg 31 days Responders: LTG 11/13;
placebo 2/14

db = double-blind; pc = placebo-controlled; co = crossover; pco = partial crossover; pg = parallel group; ac = active control;
ao = add-on
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pain. Carbamazepine and phenytoin were the first AEDs to
be used in controlled clinical trials (Table 2). The availabil-
ity of newer AEDs has marked a new era in the treatment of
neuropathic pain. While gabapentin has the most clearly
documented analgesic effect, other agents, including lam-
otrigine, topiramate and pregabalin, have also been under
investigation (Table 2).

Carbamazepine

Six randomized clinical trials have evaluated the efficacy
of carbamazepine, administered at daily dosages ranging
from 150 to 1 000 mg, in neuropathic pain other than
trigeminal neuralgia [23-28]. Two of these studies were
performed in patients with painful diabetic neuropathy: in
one study the drug was compared with placebo [23], and
in the other with nortiptyline-fluphenazine [24]. Carbam-
azepine was more effective than placebo and similar to the
tricyclic-neuroleptic combination in the treatment of dia-
betic neuropathy. The efficacy of carbamazepine in pa-
tients with postherpetic neuralgia was assessed in two
studies [25, 26]. In the first trial, the combination
carbamazepine-clomipramine was more effective than
transcutaneous nerve stimulation [25], while in the sec-
ond, the drug was less effective than prednisolone [26]. In
one study of patients with central post-stroke pain, there
was no statistically significant difference between carbam-
azepine and placebo in pain relief [27]. In a more recent
double-blind, placebo-controlled, crossover study in pa-
tients with Guillain-Barrè syndrome in the intensive care
unit, the pain score was significantly (P < 0.001) lower
during carbamazepine than placebo phase [28]. Case
reports and open series indicate that carbamazepine may
be effective also in glossopharyngeal neuralgia, phantom
limb pain, multiple sclerosis and thalamic syndrome [29].

Phenytoin

Few randomized placebo-controlled studies have evalu-
ated the efficacy of phenytoin, administered orally at an
average dose of 300 mg/day, in patients with diabetic
neuropathy [30, 31] and Fabry’s disease [32]. While the
results of studies in patients with diabetic neuropathy were
conflicting, phenytoin was more effective than aspirin
1 700 mg/day and placebo in patients with Fabry’s dis-
ease. In a recent double-blind, placebo-controlled, cross-
over study, a two hour intravenous infusion of 15 mg/kg
phenytoin showed a significant analgesic effect in acute
exacerbation of neuropathic pain [33]. Although these
studies provide some evidence for the efficacy of pheny-
toin in the management of neuropathic pain, data on its
utility are still lacking.

Gabapentin

Gabapentin has been recently approved in several coun-
tries for the symptomatic treatment of neuropathic pain in
adults, particularly diabetic neuropathy and postherpetic
neuralgia. Although its mode of action is not fully under-
stood, gabapentin appears to have a unique effect on

voltage-dependent calcium ion channels at the postsyn-
aptic dorsal horns and may, therefore, interrupt a series of
events that possibly lead to the experience of a neuro-
pathic pain sensation [34]. Data from case reports, open
studies and randomized, placebo-controlled trials have
documented the efficacy of gabapentin in the treatment of
painful diabetic neuropathy, postherpetic neuralgia, and
other neuropathic pain syndromes [35]. In particular,
gabapentin appears to relieve symptoms of allodynia,
burning pain, shooting pain, and hyperesthesia.
In a double-blind trial, 165 patients with chronic painful
diabetic neuropathy were randomly assigned to receive
gabapentin (titrated from 900 to 3 600 mg/day or maximum
tolerated dosage) or placebo [36]. At the eight-week study
end point, for the intention-to-treat population, the gabap-
entin group had a significant improvement (P < 0.001) in
mean daily pain scores compared with the placebo group.
Pain relief was already observed during the second week of
treatment after the gabapentin dosage reached
1 800 mg/day and was maintained after further dosage in-
crease and for the overall duration of the study. In a trial with
a very similar design, gabapentin was compared with pla-
cebo in 229 patients with postherpetic neuralgia [37]. The
average daily pain score, the primary efficacy parameter,
was significantly reduced (P < 0.001) in the gabapentin-
treated group compared with the placebo-treated group
from week two until the end of study week eight, without
signs of tolerance. In both studies, symptoms frequently
associated with chronic pain were also evaluated; sleep,
mood and quality of life were improved during gabapentin
treatment. One randomized, double-blind crossover study
compared gabapentin (900 to 1 800 mg/day) and amitrip-
tyline (25 to 75 mg/day) in patients with peripheral diabetic
neuropathy [38]. At the end of the six-week study period,
both drugs provided a significant and comparable analgesic
effect. In the gabapentin-treated group, sedation and dizzi-
ness were the most common adverse effects, while in the
amitriptyline group dry mouth and weight gain were the
most frequent. In a seven-week, randomized, double-blind,
placebo-controlled trial, the efficacy and tolerability of fixed
doses of gabapentin, 1 800 and 2 400 mg/day were as-
sessed in 334 patients with postherpetic neuralgia [39]. At
the end of the study, the difference in mean pain scores
between gabapentin and placebo was 18.8% for the
1 800 mg dose and 18.7% for 2 400 mg dose (P < 0.01,
both gabapentin groups versus placebo). Statistically signifi-
cant reductions in daily pain scores for gabapentin and
placebo were already achieved at week one, when the
gabapentin dose was 1 200 mg/day. Gabapentin was well
tolerated, with the most common adverse effects being
dizziness and somnolence. A large eight-week, double
blind, placebo-controlled trial evaluated the efficacy and
safety of gabapentin, 900 to 2 400 mg/day, in patients with
a wide range of neuropathic pain syndromes with at least
two of the following symptoms: allodynia, burning pain,
shooting pain or hyperalgesia [40]. At the end of treatment,
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mean daily pain scores were significantly reduced with
gabapentin compared with placebo (P < 0.05). The most
common adverse effects were mild to moderate dizziness
and somnolence, most of which were transient and oc-
curred during the titration phase. Gabapentin also appears
to be effective 3 in a variety of other painful neuropathic

syndromes such as neuropathic pain after traumatic spinal
cord injury [41], Guillain-Barrè syndrome [42], postampu-
tation phantom limb pain [43] and postoperative pain [44].
Treatment with gabapentin should be started at a dose of
900 mg/day (300 mg on day 1 600 mg on day two, and
900 mg on day three). Additional titration to 1800 mg/day

Table 2. Randomized clinical trials of anti-epileptics for the treatment of neuropathic pain.

Study (Ref.) No. treated (diagnosis) Design Daily dosage Duration Main outcome

Carbamazepine (CBZ)
Rull et al., 1969 [23] 30 (diabetic neuropathy) db, pc, co Up to 600 mg two weeks Responders: CBZ 28/30;

placebo 19/30
Gomez-Perez et al.,
1996 [24]

16 (diabetic neuropathy) db, pc, co CBZ: 600 mg,
fluphenazine +
nortriptyline:
1.5 mg + 30 mg

four weeks No difference between
treatments

Gerson, 1977 [25] 29 (post-herpetic
neuralgia)

ac, co CBZ + clomipramine:
150-1 000 mg + 10-
75 mgTCN

eight
weeks

CBZ + clomipramine
more effective than TCN

Kezkes and Basheer,
1980 [26]

40 (acute herpes zoster) db, ac, pg CBZ: 400 mg,
prednisolone: 40 mg

four weeks CBZ less effective than
prednisolone in reducing
pain severity

Leijon and Boivie, 1989
[27]

15 (stroke) db, pc, ac,
pg

CBZ: up to 800 mg,
amitriptyline: up to
75 mg

four weeks Responders: CBZ 5/14;
amitriptyline 10/15;
placebo 1/15

Tripathi and Kaushick,
2000 [28]

12 (Guillain-Barrè
syndrome)

db, pc, co 300 mg seven days CBZ more effective than
placebo

Phenytoin (PHT)
Saudek et al., 1977 [30] 12 (diabetic neuropathy) db, pc, co 300 mg 23 weeks PHT similar to placebo
Chadda and Mathur,
1978 [31]

40 (diabetic neuropathy) db, pc, co 300 mg two weeks Responders: PHT 28/38;
placebo 10/38

Lockman et al., 1973
[32]

eight (Fabry’s disease) db, pc, ac,
co

PHT: up to 300 mg,
Aspirin: 1 700 mg

three
weeks

PHT superior to aspirin in
relieving subjective pain

McCleane, 1999 [33] 20 (acute exacerbation
of neuropathic pain)

db, pc, co 15 mg/kg infusion two hours PHT superior to placebo
in decreasing burning,
shooting and overall pain

Gabapentin (GBP)
Backonja et al., 1998
[36]

165 (diabetic
neuropathy)

db, pc, pg 900-3 600 mg eight
weeks

Response rate: GBP
47.6%; placebo 20.0%

Rowbothamet al., 1998
[37]

229 (post-herpetic
neuralgia)

db, pc, pg 900-3 600 mg eight
weeks

Response rate: GBP
29.4%; placebo 12.1%

Morello et al., 1999 [38] 21 (diabetic neuropathy) db, ac, co 900-1 800,
amitriptyline 25-75

six weeks Response rate: GBP 52%;
amitriptyline 67%

Rice and Maton,
2001 [39]

334 (post-herpetic
neuralgia)

db, pc, pg 1 800 mg 2 400 mg seven
weeks

Response rate: GBP
1800 32.2%; GBP
2400 34.3%; placebo
14.4%

Serpell et al., 2002 [40] 305 (various neuropathic
pain syndromes)

db, pc, pg 900-2 400 mg eight
weeks

Response rate: GBP
21.9%; placebo 14.9%

Lamotrigine (LTG)
Simpson et al.,
2000 [45]

42 (painful HIV-
associated neuropathy)

db, pc, co 300 mg 14 weeks LTG more effective than
placebo in reducing pain

Vestergardet al.,
2001 [46]

30 (central post-stroke
pain)

db, pc,co 200 mg eight
weeks

LTG more effective than
placebo in reducing pain

McCleane, 1999 [47] 100 (various neuropathic
pain conditions)

db, pc, pg 200 mg eight
weeks

LTG had no effect in
reducing pain

db = double-blind; pc = placebo-controlled; co = crossover; pg = parallel group; ac = active control; TNS = transcutaneous nerve
stimulation
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is recommended for greater efficacy. Doses of up to
3 600 mg/day may be needed in some patients. Adverse
effects are typically mild to moderate and usually tend to
disappear within approximately 10 days from the begin-
ning of treatment.
In summary, based on the positive results of these studies,
its favourable tolerability profile and low potential for drug
interactions, gabapentin should be considered an impor-
tant agent in the management of neuropathic pain syn-
dromes.

Lamotrigine

There is a limited and conflicting evidence on the effec-
tiveness of lamotrigine in the management of a variety of
painful neuropathic syndromes. In a double-blind,
placebo-controlled study of 42 patients with HIV-
associated, painful neuropathy, the mean reduction in
pain score from baseline to week 14 was significantly
greater (P < 0.05) in patients treated with lamotrigine at
300 mg/day, than in those receiving placebo [45]. How-
ever, the frequency of rash was greater than in lamotrigine
studies in epilepsy. In addition, a placebo-controlled,
crossover, eight-week trial, showed that lamotrigine,
200 mg/day, was more effective than placebo (P < 0.01) in
27 patients with central post-stroke pain [46]. In contrast
to the positive results of these studies, in a randomized,
double-blind, placebo-controlled trial, lamotrigine at
doses of up to 200 mg/day had no analgesic effect in
100 patients with a variety of neuropathic pain conditions
[47].

Topiramate

Evidence from pilot controlled trials and open-label stud-
ies indicates that topiramate may provide consistent pain
relief in patients with neuropathic pain, especially dia-
betic neuropathy, in whom other analgesics, including
other antiepileptic drugs, have failed [48]. Further studies
in randomized controlled trials are needed to document
these initial observations.

Pregabalin

In a recent, multicenter, eight-week, double-blind,
placebo-controlled trial in 173 patients with postherpetic
neuralgia, pregabalin, a new AED not yet available for
clinical use, administered at doses of 300 or 600 mg/day,
was significantly more effective than placebo (P = 0.0001)
in reducing pain [49].

Migraine

The pharmacological treatment of migraine may be acute
(abortive, symptomatic) or preventive (prophylactic).
While triptans and ergotamine derivatives are the primary
agents for migraine attacks, established drugs currently
used for the prevention of migraine include beta-blockers,
calcium channel antagonists, antidepressants, serotonin
antagonists and nonsteroidal anti-inflammatory drugs. In

recent years, new agents, mostly AEDs, have been inves-
tigated based on their action on the metabolism of GABA
and glutamic acid and, possibly, on a presumed neuro-
genic vascular effect [50]. In this respect, there is an
inceasing recognition of the role that cortical hyperexcit-
abilty and an imbalance between GABAergic inhibition
and amino acid-mediated excitation may play in the
pathophysiology of migraine. To date, valproic acid is the
only AED approved for migraine prevention, while other
newer agents, such as gabapentin and topiramate, are
being evaluated (Table 3).

Valproic acid and divalproex sodium

Valproic acid (sodium valproate) was approved for mi-
graine prophylaxis by the US Food and Drug Administra-
tion (FDA) in 1996. It is usually used in the form of
divalproex sodium, an oligomeric complex composed of
valproate sodium and valproic acid in a 1:1 ratio. The
mechanism of action of valproic acid in migraine prophy-
laxis may be related to facilitation of GABAergic neu-
rotransmission and attenuation of neurogenic inflamma-
tion [51].
Double-blind, placebo-controlled studies and a variety of
open trials reviewed by Silberstein [51], have documented
that valproic acid is an effective preventive treatment for
migraine. In summary, randomized, placebo-controlled
trials [52-55] showed that response rate among patients
treated with valproic acid, 800 to 1 500 mg/day, ranged
from 43 to 86% compared with 14 to 21% in those
receiving placebo. The drug seemed to reduce the num-
ber, severity and duration of migraine attacks with a mod-
est dose-response effect. Adverse effects, mostly gas-
trointestinal, occurred in 19 to 86% of cases (7 to 79%
with placebo). Data from the two multicenter studies [54,
55] indicated that valproic acid was equally as effective in
migraine with aura as in migraine without aura.
At present, there are no large comparative studies of
valproic acid and traditional agents for the preventive
treatment of migraine. In a small single-blind, crossover
comparative study of divalproex, propranolol and placebo
in 37 patients with migraine without aura, assessment of
migraine frequency revealed a significant response (de-
fined as a greater than 50% reduction in either mean
migraine frequency or mean number of days with mi-
graine compared with baseline) in 66% of patients treated
with divalproex, dose range from 750 to 2 000 mg/day, in
63% of patients treated with propranolol, dose range from
120 to 240 mg/day, and in 19% of those receiving placebo
[56].
In an open-label, long-term efficacy and safety study of
divalproex for migraine prophylaxis, 163 patients were
treated for up to three years [57]. The starting dose of
divalproex was 500 mg/day, with adjustment of dose and
frequency possible after one to three days. Treatment
lasted more than 180 days for 71% of patients and more
than 360 days for 48% of patients. Improvements in the
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four-week, change-from-baseline migraine rates were
seen during each of the three- and six-month time inter-
vals. Nausea (42%), infection (39%), alopecia (31%), and
tremor (28%) were the most commonly reported adverse
effects, but most of these resolved spontaneously with
continuing treatment. The incidence of tremor, however,
remained relatively constant at 20 to 30% throughout the
study.

Divalproex has been used in the acute treatment of mi-
graine. Small open studies have suggested that intrave-
nous valproic acid is effective in acute migraine treatment
[51]. Moreover, evidence from open-label trials has indi-
cated that divalproex may be useful as preventive therapy
in patients with episodic or chronic cluster headache [51].

The following practical recommendations have been pro-
posed for the optimal use of valproic acid in migraine [51]:

– before initiating treatment, a physical medical examina-
tion and a thorough medical history, with special attention
to hepatic, hematological and bleeding abnormalities,
should be performed;

– to minimize gastrointestinal side effects an enteric-
coated formulation should be preferably used. The starting
dose is 250 mg at bedtime, slowly increasing up to 500-
750 mg/day;

– follow-up serum concentrations of valproic acid should
be obtained to evaluate compliance and toxicity;

– during the first six-nine months patients should be con-
trolled on a regular basis (every one-two months);

– it is not necessary to monitor blood and urine in healthy
and asymptomatic patients receiving monotherapy;

– if mild elevation of serum hepatic aminotransferase lev-
els occurs, valproic acid should be continued at the same
dosage or a lower dosage until enzyme levels normalize. If
the hepatic aminotransferase elevations are much higher,
valproic acid has to be discontinued;
– if tremor (which may occur in 10% of treated patients) is
bothersome, the dose of valproic acid should be reduced
or, alternatively, propranolol may be used;
– valproic acid should be avoided in very young children
with a suspicion of a metabolic disorder, in patients with
preexisting liver disease and in pregnant women.

Topiramate

Topiramate is a promising agent for migraine prevention.
Two, relatively small, placebo-controlled trials have
evaluated the effect of topiramate prophylaxis in patients
with migraine. In the first trial [58], 30 patients who had
migraine with or without aura were randomized to topira-
mate prophylaxis (n = 15) or placebo (n = 15). The study
included a 4-week baseline phase, followed by a six-week
titration and a 12-week maintenance phase. Eleven pa-
tients reached a topiramate dose of 200 mg/day (mean
173 mg/day). After 18 weeks of treatment, the mean 28-
day migraine frequency was reduced by 29% in patients
receiving topiramate and by 7% in those receiving pla-
cebo. Percentage of responders (subjects with = 50% re-
duction in 28-day migraine frequency) were 47% in the
topiramate group and 7% in the placebo group
(P = 0.035). Therapy was well-tolerated and discontinua-
tion rates were similar in the two study groups. Adverse
effects included paresthesia, diarrhea, altered taste and
somnolence. The second study [59] lasted 20 weeks

Table 3. Randomized clinical trials of anti-epileptics for the treatment of migraine.

Study (Ref.) No. treated Design Daily dosage Duration Main outcome

Valproic acid (VPA)
Hering and Kuritzki, 1992 [52] 29 db, pc, co 800 mg eight weeks Response rate: VPA 86%
Jensen et al., 1994 [53] 43 db, pc, co 1 000-1 500 mg 12 weeks Response rate: VPA 50%;

placebo 18%
Mathew et al., 1995 (54) 107 db, pc, pg 500-1 500 mg 12 weeks Response rate: VPA 48%;

placebo 14%
Klapper 1997 [55] 176 db, pc, pg 500-1 500 mg 12 weeks Response rate: VPA 43%;

placebo 21%
Topiramate (TPM)
Edwards et al., 2000 [58] 30 db, pc, pg 200 mg 18 weeks Response rate: TPM 47%;

placebo 7%
Storey et al., 2001 [59] 40 db, pc, pg 25-200 mg

(mean 125 mg)
16 weeks Response rate: TPM 26%;

placebo 10%
Gabapentin (GBP)
Mathew et al., 2001 [60] 143 db, pc, pg 900-2 400 mg 12 weeks Response rate: GBP 46%

placebo16%
Lamotrigine (LTG)
Steiner et al., 1997 [63] 77 db, pc, pg 200 mg 12 weeks Attack rates reduced by 11%

with LTG and 32% with placebo

db = double-blind; pc = placebo-controlled; co = crossover; pg = parallel group
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(baseline, titration and maintenance phase of four, eight,
and eight weeks), and included 40 patients who were
randomly assigned to receive topiramate (n = 19), dose
ranging from 25 to 200 mg/day, or placebo (n = 21). The
mean 28-day migraine frequency was reduced by 36% in
topiramate-treated patients as compared with 14% in pla-
cebo recipients (P = 0.004). In addition, 26% of patients
on topiramate and 9.5% of those on placebo achieved a
50% reduction in migraine frequency. Adverse effects that
occurred more frequently in topiramate-treated patients
included paresthesia, weight loss, altered taste, anorexia
and memory impairment.
In summary, the available data suggest that topiramate
may be effective in migraine prevention. Further evalua-
tion in double-blind, placebo-controlled trials with larger
populations is needed to confirm these preliminary find-
ings.

Gabapentin

Gabapentin is under investigation for its possible use for
the prevention of migraine. In a recent 12-week multicen-
tre prophylaxis trial of 143 patients with migraine, ran-
domized to receive either gabapentin (n = 98) or placebo
(n = 45), the median four-week migraine rate was 2.7 for
patients treated with gabapentin, maintained on a stable
dosage of 2 400 mg/day, and 3.5 for those treated with
placebo (P = 0.006), compared with 4.2 and 4.1, respec-
tively, during the baseline period [60]. Additionally, the
proportion of patients showing at least 50% reduction in
the migraine rate was 46.4% with gabapentin and 16.1%
with placebo (P = 0.008). Dizziness, somnolence, and
asthenia were the most commonly reported adverse effects
in the gabapentin group. The Authors concluded that
gabapentin was an effective and well-tolerated prophylac-
tic agent for migraine. However, the use of a ‘modified’
intention-to-treat approach represents an important limi-
tation of this study. Therefore, despite possible advantages
of gabapentin over valproate in terms of tolerability and
drug interaction potential, there are still no convincing
data to support the use of gabapentin for the prophylaxis of
migraine.

Lamotrigine

There is limited information concerning the possible use of
lamotrigine in migraine treatment. While two open studies
suggested that lamotrigine may be useful for preventing
aura associated with migraine [61, 62], the results of a
12-week, double-blind, placebo-controlled trial in which
37 patients received lamotrigine, 200 mg/day, and 40 re-
ceived placebo, indicated that lamotrigine is not effective
for migraine prophylaxis [63].

Essential tremor

Essential tremor is a progressive neurological disorder
characterized by oscillating movements caused by alter-
native contraction of agonist and antagonist muscles.

Beta-receptor blocking agents (propranolol and ana-
logues) and the anticonvulsant primidone are considered
first-line pharmacological treatment in patients with es-
sential tremor [64]. The new anticonvulsant agents gaba-
pentin and topiramate may represent alternative therapeu-
tic options.

Primidone

Several open and randomized clinical trials, reviewed by
Koller et al. [65], have documented the efficacy of primi-
done in essential tremor. The drug was used at dosages
ranging from 50 to 1 000 mg/day. The impact of treatment
was evaluated clinically and reduction of tremor was
assessed with an accelerometer. Daily doses of primidone
250, 750 and 1 000 mg showed comparable efficacy and
caused a tremor decrease by 60 to 70%. Adverse effects
such as somnolence, fatigue, vertigo, nausea and un-
steadiness, were often experienced at the beginning of
treatment unless low doses (25 to 50 mg/day) were used
and titrated slowly. In the only study comparing primidone
with propranolol, the two agents were found to be equally
effective [66]. Unlike primidone, phenobarbital and phe-
nylethylmalonamide, the active metabolites of primidone,
showed little or no evidence of efficacy in essential tremor.

Other antiepilepics

Other AEDs that may be useful in the treatment of essential
tremor include gabapentin and topiramate. In a double-
blind, placebo-controlled trial in 20 patients with essen-
tial tremor, gabapentin, 1 800 mg/day, added to baseline
antitremor medication for 2 weeks, had only a limited
treatment benefit [67]. By contrast, in a double-blind,
three-way placebo- and propranol-controlled crossover
study in 16 patients with essential tremor, gabapentin,
1 200 mg/day, and propranolol, 120 mg/day, demon-
strated significant and comparable efficacy in reducing
tremor [68]. In a recent double-blind, placebo-controlled,
crossover trial, topiramate, 400 mg/day or maximum tol-
erated dose, given as monotherapy or adjunctive treat-
ment, showed a significant effect in 24 patients with es-
sential tremor [69]. The most common adverse effects
were appetite suppression/weight loss and paresthesias.

Other nonepileptic neurological conditions

In addition to the previously mentioned categories, AEDs
appear to be promising in the treatment of a variety of
other nonepileptic neurological conditions, including
myotonia, spasticity, amyotrophic lateral sclerosis, neona-
tal cerebral haemorrhage, Parkinson’s disease [1]. How-
ever, evidence for the efficacy of AEDs in these disorders is
still inadequate and most studies are too small to detect a
true difference between treatments.
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Use of antiepileptic drugs
in psychiatric disorders

In the last three decades, AEDs have become an integral
part of the pharmacological treatment of many psychiatric
conditions, in particular bipolar disorder, and an ever-
increasing number of other potential indications, ranging
from impulse control disorders to aggressive behavior,
substance use disorders, and refractory anxiety disorders.

Bipolar disorder

Bipolar disorder is a severe, chronic and potentially life-
threatening illness of recurrent mood episodes, i.e., ma-
nia, hypomania, depression and mixed states (concomi-
tant manic and depressive symptoms), and rapid cycling
(four or more episodes per year). It is subdivided into
bipolar I (manic and depressive episodes) and bipolar II
disorder (hypomanic and depressive episodes).
Lithium has been, for many years, the treatment of choice
for bipolar disorder. The growing awareness of the limita-
tions of lithium treatment prompted the search for alterna-
tive treatment options. In this regard, the discovery of the
mood-stabilizing properties of some AEDs has signifi-
cantly broadened the array of treatment options for bipolar
disorder. AEDs, such as carbamazepine and valproic acid,
have joined lithium as standard, brief-term treatment of
manic episodes and mixed-states, and long-term preven-
tion of relapses of bipolar disorder. Notwithstanding their
efficacy and relative safety, even carbamazepine and val-
proic acid have important limitations and negative effects.
A significant subgroup of bipolar patients, especially those
characterized by a very unstable or chronic course, shows
varying degrees of resistance to these drugs. Moreover,
both carbamazepine and valproic acid may cause side
effects, such as weight gain and impairment of cognitive
functioning, which may significantly reduce compliance,
and compromise long-term treatment. In addition, long-
term tolerance to the mood stabilizing effect has been
reported for lithium, carbamazepine and valproic acid,
either in monotherapy or in combination [70, 71]. Finally,
traditional mood stabilizers have shown significant effi-
cacy on the (hypo)manic phases of bipolar disorder, but
only marginal efficacy on the depressive phases, that re-
spond less to these treatments and often require the asso-
ciation of antidepressants, which often themselves be-
come the cause of side effects, manic switches, cycle
acceleration, and chronicity.
The availability of a new generation of AEDs has broad-
ened the therapeutic choices for the treatment of bipolar
patients who are resistant or intolerant to traditional mood
stabilizers. Among the new AEDs, lamotrigine, oxcarba-
zepine, gabapentin, and topiramate appear to be promis-
ing in the treatment of refractory bipolar disorder, as a
monotherapy as well as in combination with traditional
mood stabilizers, while preliminary evidence exists also
for tiagabine and zonisamide. In general, these drugs have

a more favourable tolerability profile and a lower potential
for drug interactions as compared to traditional mood
stabilizers, and this may significantly improve compliance
with treatment. As carbamazepine and valproic acid are
well established agents in the treatment of bipolar disor-
der, in this section more emphasis is given to studies
documenting the potential role of newer AEDs in this
condition. Therefore, only results of randomized clinical
trials on the use of new AEDs in patients with bipolar
disorder are reported in Table 4.

Carbamazepine

At least 12 double-blind randomised controlled trials
were reported in the ‘80s and early ‘90s, showing that
carbamazepine is superior to placebo and comparable to
lithium and antipsychotics in the treatment of acute mania
[72-83]. However, only six of these studies [72-75, 78, 83]
have not been biased by the concomitant use of lithium
and antipsychotics. Summarizing this literature [84, 85], it
has been possible to conclude that: 1) carbamazepine is
effective in 50% of the cases, versus 56% of lithium and
61% of neuroleptic monotherapy (these differences are
not statistically significant); 2) carbamazepine acts more
rapidly than lithium, and it similar to antipsychotics in its
antimanic effects; 3) in general, carbamazepine is better
tolerated than lithium and antipsychotics in patients that
remain in treatment, although the number of drop-out for
adverse events is similar. In responders, the blood levels
are similar to those utilized in epilepsy, 4-15 µg/mL, with
daily dosages ranging from 400 to 2 000 mg/day.
Three, small, double-blind, placebo-controlled, cross-
over studies examined the efficacy of carbamazepine [82,
86, 87] in a total of 40, bipolar, depressed patients; of these
patients 27 (68%) responded to carbamazepine treatment,
and placebo substitution led to relapse of the depressive
symptoms in 50% of the cases.
The efficacy of carbamazepine in the maintenance treat-
ment of bipolar disorder was examined in only a small,
double-blind, placebo-controlled trial (carbamazepine:
n = 12; placebo: n = 10) [88]. Results indicated that 60%
of patients randomized to carbamazepine, and 22% ran-
domized to placebo were stable during the one-year study
period. A number of other controlled studies compared
carbamazepine with lithium, and reported that up to two-
thirds of patients responded to carbamazepine [79, 89-
92].
In summary, carbamazepine seems to have some efficacy
in the long-term, maintenance treatment of bipolar disor-
der, but further studies are needed before firm conclusions
can be drawn. The drug seems to be more effective in
preventing manic rather than depressive recurrences, and
long-term tolerance to this therapeutic effect (tachyphy-
laxis), has been described [93]. However, it is difficult to
exclude the possibility that the loss of efficacy observed
with carbamazepine during maintenance treatment of se-
lected bipolar patients, might be due to the progression of
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the illness, rather than the development of tolerance.
Interestingly, some of the predictors of poor lithium re-
sponse, such as the severity of the manic symptomatology,
the presence of rapid cycling (four or more episodes/year),
or mixed states, and the lack of positive family history for
mood disorders [94, 95], have been associated with a
favourable response to carbamazepine.

Valproic acid

Although valproic acid has been used in bipolar patients
resistant or intolerant to lithium or carbamazepine for its
safety and tolerability, it is today considered the first
choice drug for the treatment of acute mania. Numerous
open-label and controlled studies have clearly indicated

Table 4. Randomized clinical trials of new antiepileptics for the treatment of bipolar disorder.

Study (Ref.) No. treated (diagnosis) Design Dosage Duration Main outcome

Lamotrigine (LTG)

Calabrese et al.,
1999 [110]

195 (bipolar I: major
depressive episode)

db, pc, pg 50-200 seven
weeks

LTG 50 mg/day: 41%,
LTG 200 mg/day: 51%,
placebo: 26%

Calabrese et al.,
2000 [111]

182 (rapid-cycling
bipolar disorder)

db, pc, pg 50-400 mg (mean:
288 mg/day)

26 weeks LTG better than placebo
on a number of outcome
measures

Bowden et al.,
2003 [113]

175 (recently manic or
hypomanic patients with
bipolar I disorder)

db, pc, ac,
pg

LTG: 100-400 mg/day,
Lithium: 0.8-1.1 mEq/L

18 months LTG effective in long-
term maintenance,
particularly for
prophylaxis of depression

Oxcarbazepine (OXC)

Muller and Stoll
1984 [115]

20 (acute mania) db, ac, pg OXC: 900-1 200 mg/day,
haloperidol:
15-20 mg/day

two weeks Both groups showed a
significant improvement
of manic symptoms,
faster in the OXC group

Emrich
1985 [114]

12 (acute mania) db, ac, pg,
co

OXC: 1 800-
2 100 mg/day, VPA:
1 800-3 800 mg/day

Not
reported

VPA and OXC showed a
significant improvement
of manic symptoms in
comparison with placebo

Emrich
1990 [116]

38 (acute mania) db, ac, pg OXC: 2 400 mg/day
(mean dose),
haloperidol: 42 mg/day
(mean dose)

two weeks Both drugs resulted in
a statistically significant
improvement; no
significant difference
in efficacy between
the two groups

52 (acute mania) db, ac, pg OXC: 1 400 mg/day
(mean dose), Lithium:
1 100 mg/day (mean
dose)

two weeks Both drugs resulted
in a statistically
significant improvement;
no significant difference
in efficacy between
the two groups

Gabapentin (GBP)

Frye et al.,
2000 [112]

31 (bipolar patients
refractory to standard
mood stabilizers)

db, pc, ac,
co

GBP:
mean: = 3 987 mg/day,
LTG:
mean = 274 mg/day

six weeks LTG superior to placebo;
No significant difference
between GBP and
placebo

Pande et al.,
2000 (126)

116 (patients with
resistant bipolar
disorder)

db, pc, ao 900-3 600 mg/day eight
weeks

No statistically significant
difference between
adjunctive treatment with
GBP and placebo

Topiramate (TPM)

Mc Intyreet al.,
2000 [141]

36 (bipolar I and II
depression)

sb, ac, pg TPM: 50-300 mg/day,
bupropion SR: 100-
400 mg/day

eight
weeks

TPM improves depressive
symptoms and produced
more weight loss than
buproprion

sb = single-blind; db = double-blind; pc = placebo-controlled; co = crossover; pg = parallel group; ac = active control
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that valproic acid is effective in the treatment of acute
mania [96-101]. In controlled trials [97-101], valproic
acid has been shown to be superior to placebo and com-
parable to lithium in the short-term treatment of manic
episodes; about 60% of patients treated with valproic acid
showed marked to moderate improvement of acute symp-
tomatology. The antimanic response was obtained two
weeks after that the blood level of valproic acid had
reached 50 µg/mL or more. However, there is preliminary
evidence of a more rapid antimanic action when using
high doses from the beginning. In an open study with blind
evaluation of the outcome, 19 manic patients were treated
with 20 mg/kg/day of valproic acid (oral loading) from the
first day of treatment; 10 (53%) of these patients presented
a significant clinical response after five days, with minimal
side effects [102].
A placebo-controlled, parallel-design study, examined the
efficacy of valproic acid monotherapy in acute bipolar
depression [103]. After a single-blind placebo lead-in for
up to 14 days, patients were randomized to treatment with
valproic acid or placebo for eight weeks. Intent-to-treat
analysis indicated that nine out of 21 (43%) subjects
randomized to valproic acid and six out of 22 (27%)
randomized to placebo met criteria for recovery (P = 0.4).
Mean changes from baseline in the Hamilton Depression
Rating Scale (HDRS) scores were greater in the valproic
acid group, and were significant at weeks two and five, but
not at the end-point, compared with the placebo group.
The negative findings in this study could be due to a
smaller sample size. A double-blind study compared the
efficacy of adding a second mood stabilizer versus addi-
tion of paroxetine in the treatment of bipolar depression
[104]. Twenty-seven patients with bipolar depression, on
either lithium or valproic acid, were randomly assigned to
addition of a second mood stabilizer (lithium for those on
valproic acid and valproic acid for those on lithium), or
paroxetine for six weeks. Both groups improved with no
significant difference between the groups. Combination of
lithium plus valproic acid would be an appropriate strat-
egy for bipolar 1 depressed patients with a previous his-
tory of severe or refractory manic episodes, as the goal in
such patients would be to relieve depressive symptoms
with the least risk of inducing a manic switch.
In a placebo-controlled trial of the efficacy of valproic acid
in the maintenance treatment of bipolar disorder, Bowden
et al. [105] randomized 372 patients who met recovery
criteria within three months of an index manic episode, to
maintenance treatment with divalproex, lithium, or pla-
cebo in a 2:1:1 ratio. On the primary efficacy measure of
time-to-any-mood episode, the divalproex group did not
differ significantly from the placebo group. However, di-
valproex was superior to placebo in terms of lower rates of
discontinuation for either a recurrent mood episode or
depressive episode. Divalproex was also superior to
lithium in terms of a longer duration of successful prophy-
laxis in the study and less deterioration in depressive

symptomatology. A controlled prospective study com-
pared the efficacy of valproic acid (n = 78) with lithium
(n = 72) in 150 patients (121 were bipolar and 29 were
unipolar), over a two-year period [106]. The number of
episodes decreased from 4.12 during the two years prior
to the study to 0.51 in the valproic acid group, and from
3.92 to 0.61 in the lithium group; there was no significant
difference in efficacy between the two groups. There were,
however, fewer drop-outs (10%) in the valproic acid group
compared with the lithium group (25%).
In summary, valproic acid is the first choice drug for the
treatment of acute mania. In addition, it seems to be
effective in the maintenance treatment of bipolar disorder,
but this needs to be confirmed in further double-blind
trials. Predictors of response to valproic acid seem to
include rapid cycling course, depressive symptoms during
mania, late age-at-onset, and mania associated with men-
tal retardation or secondary to medical or neurological
illness [107].

Lamotrigine

Initial open prospective trials provided evidence that lam-
otrigine may be an effective treatment option for patients
with refractory forms of bipolar disorder [108]. More
recently, a considerable number of systematic studies has
indicated that lamotrigine may be an efficacious and well-
tolerated treatment in bipolar disorder. Its efficacy princi-
pally addresses acute bipolar depression and continuation
treatment, especially prophylaxis against depressive
symptomatology [109]. On the other hand, lamotrigine
has not been shown to have clear efficacy in the treatment
of mania or unipolar depression.

With regard to bipolar depression, the double-blind
seven-week comparison between lamotrigine at 50 or
200 mg/day and placebo, in 195 bipolar one patients
experiencing a major depressive episode, showed that
depressive symptomatology showed a significant im-
provement in both 50 and 200 mg/day groups [110].
According to the Clinical Global Impression (CGI) scale,
41% of the patients receiving 50 mg/day and 51% of those
taking 200 mg/day of lamotrigine reported a clinical re-
mission versus 26% of subjects treated with placebo. The
incidence of rash was comparable between the lamot-
rigine and placebo groups, and there were no reports of
severe rash among study participants. In a controlled study
of patients with rapid-cycling bipolar disorder, Calabrese
et al. [111] compared lamotrigine and placebo during a
26-week randomised phase. Lamotrigine was better than
placebo on a number of outcome measures, in particular
in bipolar II patients. These findings support the efficacy of
lamotrigine in rapid cycling bipolar II disorder, which is
often resistant to standard mood stabilizers, and are con-
sistent with data reported by Frye et al. [112] comparing
lamotrigine, gabapentin and placebo in resistant bipolar
patients.
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In a recent study [113], the long-term efficacy and toler-
ability of lamotrigine was compared with lithium and
placebo in recently manic or hypomanic patients with
bipolar I disorder. After an eight- to 16-week open-label
phase during which treatment with lamotrigine was initi-
ated and other psychotropic drug regimens were discon-
tinued, patients were randomized to lamotrigine (100-
400 mg daily), lithium (0.8-1.1 mEq/L), or placebo, as
double-blind maintenance treatment, for a period of
18 months. Of 349 patients who met screening criteria
and entered the open-label phase, 175 met stabilization
criteria and were randomized to double-blind mainte-
nance treatment (59 patients with lamotrigine, 46 with
lithium and 70 with placebo). Both lamotrigine and
lithium were superior to placebo at prolonging the time-
to-intervention for any mood episode. Lamotrigine was
superior to placebo at prolonging the time-to-a-depressive
episode. Lithium was superior to placebo at prolonging
the time-to-a-manic, -hypomanic, or -mixed episode. As a
general conclusion of this study, lamotrigine was effective
and well-tolerated in the long-term maintenance treat-
ment of bipolar disorder, particularly for prophylaxis of
depression.
In summary, lamotrigine can be considered useful in
monotherapy or in combination with other mood stabiliz-
ers in bipolar depression and in rapid cycling bipolar II
patients. Preliminary evidence indicates that it may also be
effective in long-term prophylaxis, particularly preventing
depressive episodes. On the other hand, lamotrigine does
not appear to have anti-manic properties.

Oxcarbazepine

The availability of open clinical observations and con-
trolled studies for oxcarbazepine treatment of bipolar dis-
order is still rather limited, but the data currently available
seem to be promising.
Concerning the use of oxcarbazepine in acute mania, the
first controlled, double-blind and cross-over study com-
pared the efficacy of oxcarbazepine and valproic acid
versus placebo in 12 patients with a diagnosis of manic
psychosis [114]. The doses of oxcarbazepine ranged from
1 800 to 2 100 mg/day. All subjects showed a significant
improvement of manic symptoms in comparison with
placebo, and a good tolerability to the treatment. Valproic
acid and oxcarbazepine showed similar efficacy. Another
two-week, randomized controlled study compared the
efficacy of oxcarbazepine (dose range 900-1 200 mg/day),
and haloperidol (dose range 15-20 mg/day) in 20 patients
with acute mania [115]. Both groups showed a statistically
significant improvement in manic symptoms. These find-
ings prompted the execution of two, two-week, double-
blind, multicentric international studies that compared
oxcarbazepine, lithium, and haloperidol in patients with
acute mania [116]. In the first one (oxcarbazepine versus
haloperidol), 38 manic patients were evaluated. The
mean oxcarbazepine dose was 2 400 mg/day, while the

mean haloperidol dose was 42 mg/day. At the end of the
two-week observation period, both drugs resulted in a
statistically significant improvement in manic symptoms,
measured by the Bech-Rafaelson Mania Scale (BRMS),
compared to baseline, with no significant difference in
efficacy between the two groups. Oxcarbazepine was
significantly better tolerated, as the incidence of side
effects was 3.5 times less in the oxcarbazepine group than
among haloperidol-treated subjects. In the second con-
trolled study (oxcarbazepine versus lithium), 52 manic
patients were evaluated. Mean dosages were
1 400 mg/day for oxcarbazepine and 1 100 mg/day for
lithium. At the end of the observation period, there was a
significant improvement in manic synptoms compared to
baseline, with no significant difference in efficacy and
tolerability between the two groups.

Other studies have evaluated the prophylactic efficacy of
oxcarbazepine in preventing bipolar relapses compared
with lithium, in two small groups of manic (n = 15) and
schizoaffective (n = 15) patients. In one, the authors found
that no conclusions about the prophylactic efficacy of
oxcarbazepine could be drawn, but treatment with oxcar-
bazepine at a dose level of 900 mg/day was related to a
reduction in the frequency and intensity of manic and
depressive episodes similar to that with lithium therapy
[117]. Another study found that subjects treated with
oxcarbazepine had more frequent relapses than those
treated with lithium [118]; it must be noted however, that
this study was limited by the fact that some patients treated
with oxcarbazepine were non-responders to lithium, and
there was a higher dropout rate in the oxcarbazepine
group.

Our group [119], conducted a chart review on 48 patients
with DSM-IV bipolar I disorder. All patients were resistant
or intolerant to standard mood stabilizers. Oxcarbazepine
was used either as monotherapy (n = 9), or added to the
ongoing treatments (n = 39) with conventional mood sta-
bilizers, antidepressants, and antipsychotics to which pa-
tients had not responded after a period of at least
12 weeks. The mean duration of oxcarbazepine treatment
was 23.6 weeks (range 4-64), with a mean final dose of
1 218 ± 48 mg/day (range 600-2 400 mg/day). Oxcarba-
zepine induced an improvement in bipolar symptoms and
global functioning in more than 60% of our patients. In
particular, the drug seems to be more effective in manic
and mixed, than in depressive, symptomatology. In our
sample in fact, non-responders showed more frequent
depression during the index episode compared to re-
sponders. Moreover, two patients interrupted the oxcarba-
zepine during the observation period due to the reappear-
ance of depression.

In conclusion, knowledge of the mood stabilizing proper-
ties of oxcarbazepine is still rather limited. Future placebo-
controlled studies are particularly needed to specifically
investigate the antidepressant, anti-anxiety and anti-
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manic properties of oxcarbazepine. Because of its favour-
able tolerability and drug interaction profile in compari-
son with other mood stabilizers, oxcarbazepine appears to
be a promising agent as an adjunct treatment for those
patients who have partial or no response to standard
therapeutic regimens.

Gabapentin

A relevant number of case reports and open studies,
reviewed by Carta et al. [120], involving at least 600 pa-
tients, indicate that gabapentin may be effective as an
adjunctive treatment of acute (hypo)mania, and may play
an important role in treatment of refractory bipolar disor-
der. Available data on the comparison of gabapentin as a
single or adjunct treatment indicate that it may be effica-
cious if administered alone, in a subgroup of bipolar
patients with mild or moderate symptoms, whereas it may
be useful in association with standard mood stabilizers in
severe manic or mixed states.
Most studies evaluated the efficacy of gabapentin in acute
treatment of manic or hypomanic episodes [120, 121] and
reported rates of response ranging from 37% to 92%.
Several studies [122-124] suggest that gabapentin may be
also useful as an additional treatment for bipolar mixed
states, which have partial or no response to traditional
mood stabilizers. These studies, however, are conflicting.
A study by our group of 21 patients with bipolar mixed
state [123], found that gabapentin has remarkable efficacy
on depressive symptoms, while the effects on the manic
features were limited. However, another study found that a
one-month treatment with gabapentin was useful for both
manic and depressive symptoms [124].
Data on the efficacy of gabapentin in long-term mainte-
nance treatment are still limited. A recent study by Schaef-
fer and Schaeffer [125], re-evaluated the effectiveness in
long-term maintenance treatment in a group of bipolar
subjects that were refractory to traditional mood stabiliz-
ers but who had responded to short-term adjunctive treat-
ment with gabapentin. Thirty-nine percent of the group
had experienced significant benefit from the adjunctive
treatment with gabapentin.
While open studies are in overall agreement about the
efficacy of gabapentin in bipolar spectrum disorders, re-
sults from the controlled studies available tend to contra-
dict these findings [112, 126]. Frye et al. [112] reported a
crossover comparison of gabapentin, lamotrigine and pla-
cebo in 31 bipolar patients who were refractory to stan-
dard mood stabilizers. Single lamotrigine treatment was
superior to placebo (52% of patients who received lamot-
rigine responded versus 23% of the placebo group), while
there were no significant differences between gabapentin
and placebo. Another study by Pande et al. [126] found no
statistically significant differences between adjunctive
treatment with gabapentin and placebo in 116 patients
with resistant bipolar disorder. However, it must be noted
that some methodological limitations in the latter study

may have reduced the validity of the results (reduced
compliance, non-homogeneous composition of the
sample, frequent modification of the associated mood-
stabilizer treatments in the placebo group). Several hy-
potheses have been developed to explain the controver-
sial results of the controlled studies. Some authors [126,
127] suggest that gabapentin may be efficacious on one or
more symptom dimensions that are not adequately ca-
tered for by the rating scales used in controlled studies. In
this regard, it must be noted that gabapentin appears to
have also an important anti-anxiety effect, as indicated by
its efficacy in controlled studies on panic disorder [128]
and social phobia [129].
In a recent study [130], we evaluated the predictors of
response for gabapentin as an adjunctive treatment in a
sample of 43 subjects with DSM-III-R bipolar disorder,
who were resistant to standard mood stabilizers. Gabap-
entin was administered as an adjunctive treatment for an
eight-week period, in combination with other mood sta-
bilizers, benzodiazepines, antidepressants, and neurolep-
tics. Eighteen (41.9%) out of 43 patients who began treat-
ment were considered responders. From our data,
gabapentin seems to have antidepressant and anxiolytic
properties. The improvement in depressive and anxiety
symptoms was independent of the severity of the manic
features. On the other hand, manic symptoms did not
show a significant improvement, not even in those patients
where they were the dominant clinical feature.
Other recent studies have reported the efficacy of gabap-
entin on major depression in unipolar and bipolar patients
[131, 132]. The observation of a specific efficacy in bipo-
lar patients who have co-morbid panic disorder or alcohol
abuse (and maybe social phobia) appears to be of great
importance. If these findings were to be confirmed in
larger samples, these properties would have great rel-
evance for clinical practice.
The very favourable pharmacological profile of this drug,
in comparison with traditional mood stabilizers, under-
scores the great tolerability and safety of gabapentin as an
adjunct treatment for those patients who have partial or no
response to standard therapeutic regimens.

Topiramate

The use of topiramate in the treatment of bipolar disorder
has been recently reviewed [133]. Initially, topiramate
was evaluated in mood disorders refractory to previous
treatments, including the newer AEDs. Marcotte [134],
reviewed charts of 58 consecutive patients (39 outpatients
and 19 inpatients). Forty-four patients had rapid cycling
bipolar disorders characterized by manic, hypomanic, or
mixed episodes; 18 patients had previously failed to re-
spond to lamotrigine and/or gabapentin in addition to
conventional mood stabilizers. The mean duration of topi-
ramate treatment was 16.0 weeks and the mean dose level
approximately 200 mg/day. Thirty-six (62%) out of the
58 patients exhibited marked or moderate improvement.
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Adverse events were predominantly related to the gas-
trointestinal tract (i.e., nausea, and diarrhoea) and central
nervous system (i.e., paresthesias, somnolence, fatigue,
impaired concentration and memory). Chengappa et al.
[135] reported data on 20 patients, 18 with DSM-IV bipo-
lar I disorder and two subjects with resistant schizoaffec-
tive disorder bipolar type. Topiramate was started at
25 mg/day and increased by 25-50 mg every three-seven
days up to a target dose of between 100 and 300 mg/day,
as other medications were held constant for five weeks. By
week five, 12 (60%) subjects were responders; all patients
lost weight with a mean loss of 9.4 lb in 5 weeks, with a
significant reduction in body mass index (BMI). McElroy et
al. [136] evaluated the response of 56 bipolar outpatients
who had been treated with adjunctive topiramate in an
open-label, naturalistic fashion. Of the 54 patients who
completed at least two weeks of treatment, 30 had manic,
mixed, or cycling symptoms, 11 had depressed symptoms,
and 13 were relatively euthymic at the time topiramate
was begun. Patients who had been initially treated for
manic symptoms displayed significant reductions in stan-
dard ratings scores after four weeks, after 10 weeks, and at
the last evaluation. Those patients who were initially
depressed or treated while euthymic showed no signifi-
cant changes. Patients as a group displayed significant
decreases in weight and body mass index from topiramate
initiation to week four, to week 10, and to the last evalu-
ation. The effect of adjunctive topiramate was also evalu-
ated in 11 patients in an on-off study design [137]. Topira-
mate was added after stable plasma levels of concomitant
mood stabilizers had been reached, and was titrated
within one week to a final dose range of 25 to 200 mg/day.
Topiramate was discontinued after 10 days, while con-
comitant medication remained unchanged. After five
days, topiramate was reintroduced at similar or increased
dosages for another seven days. Seven of the 11 patients
initially showed a good response with > 50% reduction in
Young Mania Rating Scale (YMRS) score. One patient
showed psychotic features following a rapid increase in
topiramate dosage and dropped out on day 10. After
discontinuation of topiramate, seven of the remaining
10 patients worsened, two remained stable, and one dis-
continued follow-up after good recovery. After reintroduc-
ing topiramate, all patients improved again within a week.
With the exception of the patient who developed psycho-
sis, topiramate was well tolerated and did not interfere
with plasma levels of concomitant medication, except for
the level of carbamazepine in one patient.
The employment of topiramate as a monotherapy (dose
range 50-1 600 mg/day) was firstly evaluated by Cala-
brese et al. [138], who conducted an open study on ten
manic inpatients. After a mean period of 16 days (maxi-
mum 28 days), three patients showed a marked improve-
ment, one moderate, four minimal or absent and two
patients were judged worsened; the drug appeared to be
well tolerated. Ghaemi et al. [139] in a retrospective study

reported on 76 patients with bipolar spectrum disorders
that were treated with topiramate. Results showed that
47% of subjects (n = 36) had a “mild” improvement, 13%
(n = 10) a “moderate” or “marked” improvement; 50% of
the sample subjects showed a weight loss, the size of
which was directly related to the dosage of topiramate.
Most frequently reported side effects, in addition to weight
loss, were cognitive difficulties, sedation, paresthesia nau-
sea, insomnia, and headache.
As regard treatment-resistant bipolar patients, Guille and
Sachs [140] reported data on 14 patients attending a bipo-
lar clinic who were treated with topiramate for an average
of 22.4 weeks. Nine of these patients (64%) experienced
an increased level of functioning and a decrease in symp-
tom severity during treatment with adjunctive topiramate.
Eleven patients remained on treatment for longer than two
weeks. Eight patients (73%) experienced a significant im-
provement in their co-morbid conditions.
McIntyre et al. [141] evaluated the efficacy and tolerability
of topiramate and bupropion SR, when added to mood
stabilizer under single-blind conditions (rater-blinded), in
patients meeting DSM-IV criteria for bipolar I and II de-
pression. A total of 36 out-patients with HDRS scores = 16
were randomized to receive escalating doses of either
topiramate (50-300 mg/day) or bupropion SR (100-
400 mg/day) for eight weeks. A significant and compa-
rable reduction in depressive symptoms was observed
from baseline to endpoint following topiramate (56%) and
bupropion SR (59%) treatment. Both topiramate and bu-
propion SR were generally well-tolerated; 13 patients dis-
continued the study: two because of lack of efficacy, one
due to withdrawal of consent and 10 following side-
effects (six in the topiramate and four in the bupropion
SR-treated group). Topiramate produced greater weight
loss (mean = 5.8 kg) than bupropion (mean = 1.2 kg).
These preliminary data suggest that adjunctive topiramate
may reduce depressive symptom severity in acute bipolar
depression.
The preliminary results concerning the use of topiramate
in bipolar disorder appear promising, especially for ad-
junctive treatment for patients who are non-responders to
other mood stabilizers. The appetite-reducing effect of the
drug, which was remarkably demonstrated in the various
studies, has interesting prospects for the treatment of the
patients with bipolar disorder and co-morbid bulimia ner-
vosa, binge-eating disorder or obesity. The antidepressant
efficacy of this compound requires confirmation via
double-blind, placebo-controlled studies. In addition,
topiramate offers a favourable side-effect profile, which
includes decreased appetite and weight loss in some pa-
tients.

Tiagabine and zonisamide

Tiagabine and zonisamide have only been evaluated in
few, small, open case-series. Initially, a 14-day open trial
with tiagabine was conducted in eight acutely manic
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inpatients with DSM-IV bipolar I disorder, two of them as
monotherapy and six as an add-on to previously insuffi-
cient mood-stabilizing medications [142]. None of the
patients showed clear-cut relief from manic symptoms
during the two-week observation period. Subsequently,
Schaffer et al. [143] treated in an open fashion with
adjunctive tiagabine at a low-dose range (1-8 mg/day), 22,
adult, bipolar outpatients, who were considered unsatis-
factory responders to standard medications. After six
months, eight (36%) of the patients were considered re-
sponders. All 14 non-responders had to discontinue tiaga-
bine because of unacceptable, but reversible, side effects;
one non-responder experienced breakthrough absence
seizures. Finally, 17 treatment-refractory patients partici-
pating in the Stanley Foundation Bipolar Network long-
term follow-up study were offered open treatment with
add-on tiagabine [144]. Four patients discontinued low-
dose tiagabine prior to the second visit and were excluded
from data analysis; 13 patients received a mean of 38 days
of treatment at a mean dose of 8.7 mg/day of tiagabine.
Only three (23%) patients showed noticeable or very
noticeable improvement, and 10 (77%) patients showed
no change, or worsening. Significant adverse events were
noted, including two presumed seizures.

Available evidence appears to indicate a limited efficacy
of tiagabine for acute mania. Moreover, an unfavorable
side-effects profile is reported, in particular at high doses.
At the moment, tiagabine cannot be recommended for use
in patients with bipolar disorder.

The effect of adjunctive zonisamide (100-600 mg/day)
was examined in 24 patients (15 bipolar manic, six
schizoaffective manic, and three excited schizophrenic)
[145]. Approximately 71% of all the patients and 80% of
the bipolar group had more than a moderate global im-
provement; 25% of all the patients and 33% of the bipolar
manic patients showed remarkable global improvement.
No serious adverse reactions were found and no patients
required zonisamide withdrawal. One patient developed
both leukocytosis and mildly abnormal liver function tests.
One developed leukocytosis and another reported mild
sleepiness. These reactions disappeared when zonisamide
was discontinued. Further controlled studies are necessary
in order to confirm a possible role for zonisamide in the
treatment of bipolar disorder.

Other psychiatric disorders

AEDs have been utilized in a variety of other psychiatric
conditions characterized by “atypical” anxiety, impulsiv-
ity and aggressive behaviour. Preliminary evidence exists
also for atypical psychosis, and eating and personality
disorders [146, 147]. Most information in this widening
spectrum of indications is based on case series, open
studies and small controlled trials and it should be consid-
ered preliminary.

Conclusions

In addition to their use for the management of epilepsy,
some traditional and newer AEDs may represent the treat-
ment of choice, or a valuable alternative to standard
treatments, in a variety of nonepileptic neurological and
psychiatric conditions, including trigeminal neuralgia,
neuropathic pain, migraine prophylaxis, essential tremor
and bipolar disorder. However, evidence for the efficacy
and safety of AEDs, especially the newer compounds, for
many of these disorders is still inadequate. Therefore,
there is an ongoing need for controlled studies with a large
number of patients and greater homogeneity of diagnosis
in order to establish the efficacy of individual AEDs in the
management of clinical conditions other than epilepsy.
Finally, when considering the use of AEDs for nonepileptic
indications, their safety profile must be weighed against
their reported efficacy. In this respect, newer (AEDs) ap-
pear to have a more favourable tolerability and drug
interaction profile as compared to older compounds, with
subsequent advantages in terms of compliance with treat-
ment [148]. M

References

1. Beghi E. The use of anticonvulsants in neurological conditions
other than epilepsy: a review of the evidence from randomized
controlled trials. CNS Drugs 1999; 11: 61-82.

2. Cheshire WP. Trigeminal neuralgia: a guide to drug choice.
CNS Drugs 1997; 7: 98-110.

3. Sindrup SH, Jensen TS. Pharmacotherapy of trigeminal neural-
gia . Clin J Pain 2002; 18: 22-7.

4. Beghi E. Carbamazepine: clinical efficacy and use in other
neurologic disorders. In: Levy RH, Matson RH, Meldrum BS,
Perucca E eds. Antiepileptic Drugs, 5th ed. Lippincott Williams,
Wilkins, Philadelphia, 2002; 273-7.

5. Blom S. Trigeminal neuralgia: its treatment with a new anti-
convulsant drug (G-32883). Lancet 1962; I: 829-40.

6. Rockliff BW, Davis EH. Controlled sequential trials of carbam-
azepine in trigeminal neuralgia. Arch Neurol 1966; 15: 129-36.

7. Campbell FG, Graham JG, Zilkha KJ. Clinical trial of carbam-
azepine (Tegretol) in trigeminal neuralgia. J Neurol Neurosurg
Psychiat 1966; 29: 265-7.

8. Killian JM, Fromm GH. Carbamazepine in the treatment of
neuralgia. Arch Neurol 1968; 19: 129-36.

9. Nicol CF. A four year double blind study of Tegretol in facial
pain. Headache 1969; 9: 54-7.

10. Vilming ST, Lyberg T, Lataste X. Tizanidine in the manage-
ment of trigeminal neuralgia. Cephalalgia 1986; 6: 181-2.

11. Lindstrom P, Lindblom U. The analgesic effect of tocainide in
trigeminal neuralgia. Pain 1987; 28: 45-50.

12. Leichin F, van der Dijs B, Lechin ME. Pimozide therapy for
trigeminal neuralgia. Arch Neurol 1989; 46: 960-3.

Epileptic Disorders Vol. 6, No. 2, June 2004 71

Antiepileptic drugs: indications other than epilepsy



13. Tomson T, Tybring G, Bertilsson L, et al. Carbamazepine
therapy in trigeminal neuralgia: clinical effects in relation to
plasma concentration. Arch Neurol 1980; 37: 699-703.

14. Tomson T, Bertilsson L. Potent therapeutic effect of
carbamazepine-10,11-epoxide in trigeminal neuralgia. Arch
Neurol 1984; 41: 588-601.

15. Peiris JB, Perera GLS, Devendra SV, et al. Sodium valproate in
trigeminal neuralgia. Med J Aust 1980; 2: 278.

16. Desai N, Shah K, Gandhi I. Baclofen sodium valproate com-
bination in carbamazepine resistant trigeminal neuralgia: a
double blind clinical trial. Cephalalgia 1991; 11 (Suppl. 11):
321-2.

17. Zakrzewska JM, Chaudhry Z, Nurmikko TJ, et al. Lamotrigine
(Lamictal) in refractory trigeminal neuralgia: results from a
double-blind placebo controlled crossover trial. Pain 1997; 73:
223-30.

18. Khan OA. Gabapentin relieves trigeminal neuralgia in mul-
tiple sclerosis patients. Neurology 1998; 51: 611-4.

19. Zvartau-Hind M, Din MU, Gilani A, et al. Topiramate relieves
refractory trigeminal neuralgia in MS patients. Neurology 2000;
55: 1587-88.

20. Tremont-Lukats IW, Megeff C, Backonja MM. Anticonvul-
sants for neuropathic pain syndromes: mechanism of action and
place in therapy. Drugs 2000; 60: 1029-52.

21. Backonja MM. Use of anticonvulsants for treatment of neu-
ropathic pain. Neurology 2002; 59 (5 Suppl. 2): S14-7.

22. Jensen TS. Anticonvulsants in neuropathic pain: rationale
and clinical evidence. Eur J Pain 2002; 6 (Suppl. A): 61-8.

23. Rull JA, Quibrera R, Gonzalez-Millan H, et al. Symptomatic
treatment of peripheral diabetic neuropathy with carbam-
azepine: double-blind crossover study. Diabetologia 1969; 5:
215-20.

24. Gomez-Perez FJ, Choza R, Rios M, et al. Nortriptyline-
fluphenazine versus carbamazepine in the symptomatic treat-
ment of diabetic neuropathy. Arch Med Res 1996; 27: 525-9.

25. Gerson GR. Studies on the concomitant use of carbam-
azepine and clomipramine for the relief of post-herpetic neural-
gia. Postgrad Med J 1977; 53 (Suppl. 4): 104-9.

26. Keczkes K, Basheer AM. Do corticosteroids prevent post-
herpetic neuralgia ? Br J Dermatol 1980; 102: 551-5.

27. Leijon G, Boivie J. Central post-stroke pain: a controlled trial
of amitriptyline and carbamazepine. Pain 1989; 36: 27-36.

28. Tripathi M, Kaushik S. Carbamazepine for pain management
in Guillain-Barrè syndrome patients in the intensive care unit.
Crit Care Med 2000; 28: 655-8.

29. Swerdlow M. Anticonvulsant drugs and chronic pain. Clin
Neuropharmacol 1984; 7: 51-82.

30. Saudek CD, Werns S, Reidenberg MM. Phenytoin in the
treatment of diabetic symmetrical polyneuropathy. Clin Pharma-
col Ther 1977; 22: 196-9.

31. Chadda VS, Mathur MS. Double-blind study of the effects of
diphenhylhydantoin sodium on diabetic neuropathy. J Assoc
Physicians India 1978; 26: 403-6.

32. Lockman LA, Hunningghake DB, Krivit W, et al. Relief of pain
of Fabry’s disease by diphenhylhydantoin. Neurology 1973; 23:
871-5.

33. McCleane GJ. Intravenous infusion of phenytoin relieves
neuropathic pain: a randomized, double-blinded, placebo-
controlled, crossover study. Anesth Analg 1999; 89: 985-8.

34. Rose MA, Kam PC. Gabapentin: pharmacology and its use in
pain management. Anaesthesia 2002; 57: 451-62.

35. Backonja M, Glanzman RL. Gabapentin dosing for neuro-
pathic pain; evidence from randomized, placebo-controlled
clinical trials. Clin Ther 2003; 25: 81-104.

36. Backonja M, Beydoun A, Edwards KR, et al. Gabapentin for
the symptomatic treatment of painful neuropathy in patients with
diabetes mellitus: a randomized controlled trial. JAMA 1998;
280: 1831-6.

37. Rowbotham M, Harden N, Stacey B, et al. Gabapentin for the
treatment of postherpetic neuralgia: a randomized controlled
trial. JAMA 1998; 280: 1837-42.

38. Morello CM, Leckband SG, Stoner CP, et al. Randomized
double-blind study comparing the efficacy of gabapentin with
amitriptyline on diabetic peripheral neuropathy pain. Arch Intern
Med 1999; 159: 1931-7.

39. Rice AS, Maton S. Gabapentin in postherpetic neuralgia: a
randomised, double blind, placebo-controlled study. Pain 2001;
94: 215-24.

40. Serpell MG. Gabapentin in neuropathic pain syndromes: a
randomised, double-blind, placebo-controlled trial. Pain 2002;
99: 557-66.

41. Tai Q, Kirshblum S, Chen B, et al. Gabapentin in the treat-
ment of neuropathic pain after spinal cord injury: a prospective,
randomized, double-blind, crossover trial. J Spinal Cord Med
2002; 25: 100-5.

42. Pandey CK, Bose N, Garg G, et al. Gabapentin for the
treatment of pain in Guillain-Barrè syndrome: a double-blinded,
placebo-controlled, crossover study. Anesth Analg 2002; 95:
1719-23.

43. Bone M, Critchley P, Buggy DJ. Gabapentin in postamputa-
tion phantom limb pain; a randomized, double-blind, placebo-
controlled, cross-over study. Reg Anesth Pain Med 2002; 27:
481-6.

44. Dirks J, Fredensborg BB, Christensen D, et al. A randomized
study of the effects of single-dose gabapentin versus placebo on
postoperative pain and morphine consumption after mastec-
tomy. Anesthesiology 2002; 97: 560-4.

45. Simpson DM, Olney R, McArthur JC, et al. A placebo-
controlled trial of lamotrigine for painful HIV-associated neur-
opathy. Neurology 2000; 54: 2115-9.

46. Vestergaard K, Andersen G, Gottrup H, et al. Lamotrigine for
central poststroke pain: a randomized controlled trial. Neurology
2001; 56: 184-90.

47. McCleane G. 200 mg daily of lamotrigine has no analgesic
effect in neuropathic pain: a randomised, double-blind, placebo
controlled trial. Pain 1999; 83: 105-7.

48. Kamin M. Topiramate: clinical efficacy and use in nonepilep-
tic disorders. In: Levy RH, Matson RH, Meldrum BS, Perucca E
eds. Antiepileptic Drugs, 5th ed. Lippincott Williams, Wilkins,
Philadelphia, 2002; 753-9.

49. Dworkin RH, Corbin AE, Young JP, et al. Pregabalin for the
treatment of postherpetic neuralgia; a randomized, placebo-
controlled trial. Neurology 2003; 60: 1274-83.

Spina and Perugi

72 Epileptic Disorders Vol. 6, No. 2, June 2004



50. Krymchantowski AV, Bigal ME, Moreira PF. New and emerg-
ing prophylactic agents for migraine. CNS Drugs 2002; 16:
611-34.

51. Silberstein SD. Valproic acid: clinical efficacy and use in
other neurological disorders. In: Levy RH, Matson RH, Meldrum
BS, Perucca E eds. Antiepileptic Drugs, 5th ed. Lippincott Will-
iams, Wilkins, Philadelphia, 2002; 818-27.

52. Hering R, Kuritzki A. Sodium valproate in the prophylactic
treatment of migraine: a double-blind study versus placebo.
Cephalalgia 1992; 12: 81-4.

53. Jensen R, Brinck T, Olesen J. Sodium valproate has a prophy-
lactic effect in migraine without aura: a triple-blind, placebo-
controlled crossover study. Neurology 1994; 44: 647-51.

54. Mathew NT, Saper JR, Silberstein SD, et al. Migraine prophy-
laxis with divalproex. Arch Neurol 1995; 52: 281-6.

55. Klapper J. Divalproex sodium in migraine prophylaxis: a
dose-controlled-study. Cephalalgia 1997; 17: 103-8.

56. Kaniecki RG. A comparison of divalproex with propranolol
and placebo for the prophylaxis of migraine without aura. Arch
Neurol 1995; 54: 1141-5.

57. Silberstein SD, Collins SD. Safety of divalproex sodium in
migraine prophylaxis: an open-label, long-term study. Long-term
Safety of Depakote in Headache Prophylaxis Study Group. Head-
ache 1999; 39: 633-43.

58. Edwards KR, Glantz MJ, Shea P, et al. Topiramate for migraine
prophylaxis: a double-blind, randomized, placebo-controlled
study. Headache 2000; 40: 407.

59. Storey JR, Calder CS, Hart DE, Potter DL. Topiramate in
migraine prevention: a double-blind, placebo-controlled study.
Headache 2001; 41: 968-75.

60. Mathew NT, Rapoport A, Saper J, et al. Efficacy of gabapentin
in migraine prophylaxis. Headache 2001; 41: 119-28.

61. Lampl C, Buzath A, Klinger D, Neuman K. Lamotrigine in the
prophylactic treatment of migraine aura: a pilot study. Cephala-
lgia 1999; 19: 58-63.

62. D’Andrea G, Granella F, Cadaldini M, Manzoni GC. Effec-
tiveness of lamotrigine in the prophylaxis of migraine with aura:
an open pilot study. Cephalalgia 1999; 19: 64-6.

63. Steiner TJ, Findley LJ, Yuen AWC. Lamotrigine vs placebo in
the prophylaxis of migraine with and without aura. Cephalalgia
1997; 17: 109-12.

64. Pathwa R, Lyons KE. Essential tremor: differential diagnosis
and current therapy. Am J Med 2003; 115: 134-42.

65. Koller WC, Hristova A, Brin M. Pharmacological treatment of
essential tremor. Neurology 2000; 54 (11 Suppl 4): S30-8.

66. Gorman WP, Cooper R, Pocock P, et al. A comparison of
primidone, propranolol, and placebo in essential tremor, using
quantitative analysis. J Neurol Neurosurg Psychiatry 1986; 49:
64-8.

67. Pathwa R, Lyons K, Hubble JP, et al. Double-blind controlled
trial of gabapentin in essential tremor. Mov Disord 1998; 13:
465-7.

68. Gironell A, Kulisevsky J, Barbanoj M, et al. A randomized
placebo-controlled comparative trial of gabapentin and propra-
nolol in essential tremor. Arch Neurol 1999; 56: 475-80.

69. Connor GS. A double-blind placebo-controlled trial of topi-
ramate treatment for essential tremor. Neurology 2002; 59:
132-4.

70. Post RM, Tasman A, Goldfinger SM, et al. Alternatives to
lithium for bipolar affective illness. Review of Psychiatry. Wash-
ington, American Psychiatric Press, vol. 9, 1990: 170-202.

71. Post RM, Leverich GS, Pazzaglia PJ, et al. Lithium tolerance
and discontinuation as pathways to refractoriness. Brich NJ,
Padgham C, Hughes MS (eds.), Lithium in medicine and biology,
1st ed., vol.#8. Lanchashire, Marius Press, 1993.

72. Ballenger J, Post RM. Therapeutic effects of carbamazepine in
affective illness: a preliminary report. Commun Psychopharma-
col 1978; 2: 159-75.

73. Okuma T, Inanaga K, Otsuki S, et al. Comparison of the
antimanic efficacy of carbamazepine and chlorpromazine: a
double-blind controlled study. Psychopharmacology 1979; 66:
211-7.

74. Grossi E, Sacchetti E, Vita A. Carbamazepine vs. chlorprom-
azine in mania: a double-blind trial. In: Emrich HM, Okuma T,
Muller AA (eds): Anticonvulsants in Affective Disorders. Amster-
dam. Excerpta Medica 1984: 177-87.

75. Post RM, Berettini W, Uhde TW, et al. Selective response to
the anticonvulsant carbamazepine in manic depressive illness: a
case study. J Clin Psychopharmacol 1984; 4: 178-85.

76. Lenzi A, Lazzerini E, Massimetti G, et al. Use of carbam-
azepine in acute psychosis: a controlled study. J Int Med Res
1986; 14: 78-84.

77. Brown D, Silverstone T, Cookson J. Carbamazepine com-
pared to haloperidol in acute mania. Int J Clin Psychopharmacol
1987; 48: 89-93.

78. Lerer B, Moore N, Meyendorff E, et al. Carbamazepine versus
lithium in mania: a double-blind study. J Clin Psychiatry 1987;
48: 89-93.

79. Lusznat RM, Murphy DP, Nunn CMH. Carbamazepine vs.
lithium in the treatment of prophylaxis of mania. Br J Psychiatry
1988; 153: 198-204.

80. Moller MJ, Kissling W, Riehl T, et al. Double-blind evaluation
of the antimanic properties of carbamazepine as a comedication
to haloperidol. Prog Neuropsychopharmacol Biol Psychiatry
1989; 13: 127-36.

81. Okuma T, Yamashita I, Takahashi R, et al. Comparison of the
antimanic efficacy of carbamazepine and lithium carbonate by
double-blind controlled study. Pharmacopsychiatry 1990; 23:
143-50.

82. Small JG. Anticonvulsant in affective disorders. Psychophar-
macol Bull 1990; 26: 25-36.

83. Small JG, Kappler MH, Milstein V, et al. Carbamazepine
compared with lithium in the treatment of mania. Arch Gen
Psychiatry 1991; 48: 915-21.

84. Keck PE Jr, McElroy SL, Nemeroff CB. Anticonvulsants in the
treatment of bipolar disorder. J Neuropsychiatry Clin Neurosci
1992; 4: 395-405.

85. Dunn RT, Frye MS, Kimbrell TA, et al. The efficacy and use of
anticonvulsants in mood disorders. Clin Neuropharmacol 1998;
21: 215-35.

Epileptic Disorders Vol. 6, No. 2, June 2004 73

Antiepileptic drugs: indications other than epilepsy



86. Neumann J, Seidel K, Wunderlich HP. Comparative studies of
the effect of carbamazepine and trimipramine in depression. In:
Emrich HM, Okuma T, Muller AA (eds): Anticonvulsants in
Affective Disorders. Amsterdam. Excerpta Medica 1984: 160-6.

87. Post RM, Uhde TW, Roy-Byrne PP, et al. Antidepressant
effects of carbamazepine. Am J Psychiatry 1986; 143: 29-34.

88. Okuma T, Inan aga K, Otsuki S, et al. A preliminary double-
blind study on the efficacy of carbamazepine in prophylaxis of
manic-depressive illness. Psychopharmacology 1981; 73: 95-6.

89. Placidi GF, Lenzi A, Lazzerini F, et al. The comparative
efficacy and safety of carbamazepine versus lithium: a random-
ized, double-blind 3-year trial in 83 patients. J Clin Psychiatry
1986; 47: 490-4.

90. Coxhead N, Silverstone T, Cookson J. Carbamazepine versus
lithium in the prophylaxis of bipolar affective disorder. Acta
Psychiatr Scand 1992; 85: 114-8.

91. Simhandl C, Denk E, Thau K. The comparative efficacy of
carbamazepine low and high serum level and lithium carbonate
in the prophylaxis of affective disorders. J Affect Disord 1993; 28:
221-31.

92. Greil W, Ludwig-Mayerhofer W, Erazo N, et al. Lithium
versus carbamazepine in the maintenance treatment of bipolar
disorders: a randomised study. J Affect Disord 1997; 43: 151-61.

93. Post RM, Leverich GS, Rosoff AS, et al. Carbamazepine
prophylaxis in refractory affective disorders: a focus on long-term
follow-up. J Clin Psychopharmacol 1990; 10: 318-27.

94. Kishimoto A, Ogura C, Hazama H, et al. Long term prophy-
laptic effects of carbamazepine in affective disorder. Br J Psychia-
try 1983; 143: 327-31.

95. Post RM, Uhde TW, Roy-Byrne PP, et al. Correlates of anti-
manic response to carbamazepine. Psychiatry 1987; 21: 71-83.

96. McElroy SL, Keck PE Jr, Pope HG Jr, et al. Valproate in bipolar
disorder: literature review and treatment guidelines. J Clin Psy-
chopharmacol 1992; 12: 42S-52S.

97. Bowden CL, Brugger AM, Swann AC, et al. Efficacy of dival-
proex vs lithium and placebo in the treatment of mania. JAMA
1994; 271: 918-24.

98. Brennan MJW, Sandyk R, Borsook D. Use of sodium val-
proate in the management of affective disorders: basic and clini-
cal aspects. In: Emrich HM, Okuma T, Muller AA (eds): Anticon-
vulsants in Affective Disorders. Amsterdam. Excerpta Medica
1984: 56-65.

99. Emrich HM, Dose M, von Zerssen D. The use of sodium
valproate, carbamazepine, and oxcarbazepine in patients with
affective disorders. J Affect Disord 1985; 8: 243-50.

100. Freeman TW, Clothier JL, Pazzaglia P, et al. A double-blind
comparison of valproate and lithium in the treatment of acute
mania. Am J Psychiatry 1992; 149: 108-11.

101. Pope HG Jr, McElroy SL, Keck PE Jr, et al. Valproate in the
treatment of acute mania: a placebo-controlled study. Arch Gen
Psychiatry 1991; 48: 62-8.

102. Keck PE Jr, McElroy SL, Tugrul KC, et al. Valproate oral
loading in the treatment of acute mania. J Clin Psychiatry 1993,
54: 305-8.

103. Sachs GS, Altshuler L, Ketter TA, et al. Divalproex versus
placebo for the treatment of bipolar depression. Presented at the
ACNP Annual Meeting, Puerto Rico, December 2001.

104. Young LT, Joffe RT, Robb JC, et al. Double-blind comparison
of addition of a second mood stabilizer versus an antidepressant
to an initial mood stabilizer for treatment of patients with bipolar
depression. Am J Psychiatry 2000; 157: 124-6.

105. Bowden CL, Calabrese JR, McElroy SL, et al. A randomized,
placebo-controlled 12-month trial of divalproex and lithium in
treatment of outpatients with bipolar I disorder. Divalproex Main-
tenance Study Group. Arch Gen Psychiatry 2000; 57: 481-9.

106. Lambert PA, Venaud G. Comparative study of valpromide
versus lithium in treatment of affective disorders. Nervure 1992;
5: 57-65.

107. McElroy SL, Keck PE Jr, Pope HG Jr, et al. Correlates of
antimanic response to valproate. Psychopharmacol Bull 1991;
27: 127-33.

108. Calabrese JR, Bowden CL, McElroy SL, et al. Spectrum of
activity of lamotrigine in treatment-refractory bipolar disorder.
Am J Psychiatry 1999; 156: 1019-23.

109. Bowden CL. Lamotrigine in the treatment of bipolar disor-
der. Expert Opin Pharmacother 2002; 3: 1513-19.

110. Calabrese JC, Bowden CL, Sachs GS, et al. A double-blind
placebo-controlled lamotrigine monotherapy in outpatients with
Bipolar I Depression. Lamictal 602 Study Group. J Clin Psychia-
try 1999; 60: 79-88.

111. Calabrese JR, Suppes T, Bowden CL, et al. A double-blind,
placebo-controlled, prophylaxis study of lamotrigine in rapid-
cycling bipolar disorder. Lamictal 614 Study Group. J Clin Psy-
chiatry 2000; 61: 841-50.

112. Frye M, Ketter T, Kimbrell TA, et al. A placebo controlled
study of lamotrigine and gabapentin monotherapy in refractory
mood disorders. J Clin Psychopharmacol 2000; 20: 607-14.

113. Bowden CL, Calabrese JR, Sachs G, et al. A placebo-
controlled 18-month trial of lamotrigine and lithium mainte-
nance treatment in recently manic or hypomanic patients with
bipolar I disorder. Arch Gen Psychiatry 2003; 60: 392-400.

114. Emrich HM, Dose M, von Zerssen D. The use of sodium
valproate, carbamazepine, and oxcarbazepine in patients with
affective disorders. J Affect Disord 1985; 8: 243-50.

115. Muller AA, Stoll KD. Carbamazepine and oxcarbamazepine
in in the treatment of manic syndromes: studies in Germany. In:
Emrich HM, Okuma T, Muller AA (eds): Anticonvulsants in
Affective Disorders. Amsterdam. Excerpta Medica 1984: 139-47.

116. Emrich HM. Studies with oxcarbazepine in acute mania. Int
Clin Psychopharmacol 1990; 5: 83-8.

117. Cabrera JF, Muhlbauer HD, Schley J. Long-term randomized
clinical trial of oxcarbazepine vs lithium in bipolar and schizoaf-
fective disorders: preliminary results. Pharmacopsychiatry 1986;
19: 282-3.

118. Wildegrube C. Case studies on prophylactic long-terms
effects of oxcarbazepine in recurrent affective disorders. Int Clin
Psychopharmacol 1990; 5: 89-94.

119. Perugi G, Toni C, Frare F, et al. Oxcarbazepine in patients
with bipolar disorder resistant or intolerant to standard mood
stabilizers: an open case series. Neuropsychobiology, in press.

120. Carta MG, Hardoy MC, Hardoy MJ, et al. The clinical use of
gabapentin in bipolar spectrum disorders. J Affect Disord 2003;
75: 83-91.

Spina and Perugi

74 Epileptic Disorders Vol. 6, No. 2, June 2004



121. Perugi G, Akiskal HS. The soft bipolar spectrum redefined:
Focus on the anxious-sensitive, impulse-discontrol and binge-
eating connection in bipolar II and related conditions. Psychiatr
Clin N Am 2002; 4: 713-37.

122. Altshuler LL, Keck PE, Mc Elroy SL, et al. Gabapentin in the
treatment of refractory bipolar disorders. Bipolar Disorder 1999;
1: 342-54.

123. Perugi G, Toni C, Ruffolo G, Sartini S, Simonini E, Akiskal H.
Clinical experience using adjunctive gabapentin in treatment-
resistant bipolar mixed states. Pharmacopsychiatry 1999;
32:136-41.

124. Sokolski KN, Green C, Maris DE, DeMet EM. Gabapentin as
an adjunct to standard mood stabilizers in outpatients with mixed
bipolar symptomatology. Ann Clin Psychiatry 1999, 11: 217-22.

125. Schaffer CB, Schaffer LC. Open maintenance treatment of
bipolar disorder spectrum patients who responded to gabapentin
augmentation in the acute phase of treatment. J Affect Disord
1999; 55: 237-40.

126. Pande AC, Crockatt JG, Janney CA, et al. Gabapentin in
bipolar disorder: a placebo-controlled trial of adjunctive therapy.
Bipolar Disord 2000; 2: 249-55.

127. Ghaemi SN, Katzof JJ, Desai SP, Goodwin FK. Gabapentin
treatment of mood disorders: a preliminary study. J Clin Psychia-
try 1998; 59: 426-29.

128. Crockatt J, Greiner M, Clift L, Pande A. Treatment of panic
disorder with gabapentin. 38th Annual Meeting, New Clinical
Drug Evaluation Unit Program, Boca Raton, Florida 1998.

129. Pande AC, Davidson J, Jefferson J. Treatment of social pho-
bia with gabapentin: a placebo controlled study. J Clin Psychop-
harmacol 1999; 19: 341-8.

130. Perugi G, Toni C, Frare F, et al. Effectiveness of adjunctive
gabapentin in resistant bipolar disorder: is it due to anxious-
alcohol abuse comorbidity ? J Clin Psychopharmacol 2002; 22:
584-91.

131. Young LT, Robb JC, Patelis Siotis I, et al. Acute treatment of
bipolar depression with gabapentin. Biol Psychiatry 1997; 42:
851-3.

132. Maurer I, Volz HP, Saurer H. Gabapentin leads to remission
of somatoform pain disorder with major depression. Pharmacop-
sychiatry 1999; 32: 255-7.

133. Suppes T. Review of the use of topiramate for treatment of
bipolar disorders. J Clin Psychopharmacol 2002; 22: 599-609.

134. Marcotte D. Use of topiramate, a new anti-epileptic as a
mood stabilizer. J Affect Disord 1998; 50: 245-51.

135. Chengappa KN, Rathore D, Levine J, et al. Topiramate as
add-on treatment for patients with bipolar mania. Bipolar Disord
1999; 1: 42-53.

136. McElroy SL, Suppes T, Keck PE, et al. Open-label adjunctive
topiramate in the treatment of bipolar disorders. Biol Psychiatry
2000; 47: 1025-33.

137. Grunze HC, Normann C, Langosch J, et al. Antimanic
efficacy of topiramate in 11 patients in an open trial with an
on-off-on design. J Clin Psychiatry 2001; 62: 464-8.

138. Calabrese JR, Keck PE, McElroy SL, et al. A pilot study of
topiramate as monotherapy in the treatment of acute mania. J
Clin Psychopharmacol 2001; 21: 340-2.

139. Ghaemi SN, Manwani SG, Katzow JJ, et al. Topiramate
treatment of bipolar spectrum disorders: a retrospective chart
review. Ann Clin Psychiatry 2001, 13: 185-9.

140. Guille C, Sachs G. Clinical outcome of adjunctive topira-
mate treatment in a sample of refractory bipolar patients with
comorbid conditions. Prog Neuropsychopharmacol Biol Psy-
chiatry 2002; 26: 1035-9.

141. McIntyre RS, Mancini DA, McCann S, et al. Topiramate
versus bupropion SR when added to mood stabilizer therapy for
the depressive phase of bipolar disorder: a preliminary single-
blind study. Bipolar Disord 2002; 4: 207-13.

142. Grunze H, Erfurth A, Marcuse A, et al. Tiagabine appears
not to be efficacious in the treatment of acute mania. J Clin
Psychiatry 1999; 60: 759-62.

143. Schaffer LC, Schaffer CB, Howe J. An open case series on the
utility of tiagabine as an augmentation in refractory bipolar
outpatients. J Affect Disord 2002; 71: 259-63.

144. Suppes T, Chisholm KA, Dhavale D, et al. Tiagabine in
treatment refractory bipolar disorder: a clinical case series. Bipo-
lar Disord 2002; 4: 283-9.

145. Kamba S, Yagi G, Kamijima K, et al. The first open study of
zonisamide, a novel anticonvulsant, shows efficacy in mania.
Prog Neuropsicopharmacol Biol Psychiatry 1994, 18: 707-15.

146. Post RM, Denicoff KD, Frye MA, et al. A history of the use of
anticonvulsivants as mood stabilizers in the last two decades of
the 20th century. Neuropsychobiology 1998; 38: 152-66.

147. Ghaemi SN, Gaughan S. Novel anticonvulsants: a new
generation of mood stabilizers. Harv Rev Psychiatry 2000; 8: 1-7.

148. Perucca E. The new generation of antiepileptic drugs: ad-
vantages and disadvantages. Br J Clin Pharmacol 1996; 42:
531-43.

Epileptic Disorders Vol. 6, No. 2, June 2004 75

Antiepileptic drugs: indications other than epilepsy


