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THERAPY

Anticonvulsant drugs in migraine prophylaxis

Abstract Anticonvulsant drugs have
been used in migraine prophylaxis
since 1970. In recent years, new
antiepileptic compounds have given
rise to much interest in pain control.
Migraine prophylaxis is still based
on old drugs, and physicians facing
this condition are always prompted
to use any new possible choice. The
most studied drug over last decade
has been divalproex sodium, and
many papers showed its efficacy in
the treatment of episodic migraine,

gabapentin, lamotrigine or topira-
mate, the evidence is less strong but
rapidly increasing in the last 3-4
years. We review the principal char-
acteristics of their use, according to
dosages, duration of treatments, side
effects, and significant efficacy.
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Introduction

Migraine prophylaxis is still an open problem. In 1997,
Ramadan et al. [1] reviewed all published English reports of
randomized, double-blind, placebo-controlled trials of
migraine prophylactic drugs and wrote that “most reported
trials have doubtful scientific merit and have been poorly
reported. Also, an agent that provides more than 50%
improvement in migraine headache frequency is still await-
ed”. In their review, the authors considered (3-blockers, tri-
cyclics, calcium channel blockers, anticonvulsants (dival-
proex sodium and carbamazepine), anti-serotonin agents,
clonidine and selective serotonin reuptake inhibitors
(SSRIs). They finally stated that “the recent trials of dival-
proex are steps in the right direction but they have not pro-
vided us yet with the answer to migraine prevention”.

chronic migraine, transformed
migraine, and related conditions.
Valproate is well tolerated and many
dosages have been used successfully.
For the newer drugs, such as

Anticonvulsants for migraine prophylaxis have been test-
ed since 1970 [2], but most studies have been performed in
last decade. Carbamazepine was the first drug used. Since
1988, divalproex sodium has been the antiepileptic drug more
studied in clinical trials. In recent years, the new anticonvul-
sant drugs (e.g. lamotrigine, gabapentine, topiramate, oxcar-
bazepine) have been employed to treat migraine condition.

Carbamazepine

Rompel and Bauermeister [2], in a cross-over, randomized,
double-blind, placebo-controlled trial using three tablets per
day (strength not specified), showed that 38 of 45 patients
improved compared with 13 of 48 on placebo. No other
study has investigated carbamazepine (CBZ) until 2000,
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when Krusz [3] presented his work at the “Headache 2000”
congress, helded in London. In this open study, 40 patients
were treated with a mean dosage of 550 mg/day for 2-6
months; 30 patients reported a reduction of almost 70% in
the frequency of their migraine headaches, and headaches in
the remaining migraines were about 40% less severe.

Divalproex sodium

In all of the clinical studies, whether open, retrospective or
placebo-controlled and double-blind, divalproex sodium was
an effective preventive treatment for migraine. Divalproex
sodium has been studied as a prophylactic medication for
migraine without aura [4], migraine with and without aura
[5-7], transformed migraine [8, 9] refractory migraine [10,
11], persistent migraine aura [12], and pediatric migraine
[13, 14]. The efficacy of divalproex sodium has been com-
pared with that of propanolol [15] and flunarizine [16].

Several reviews have summarized the clinical benefit of
divalproex sodium in migraine [17-19]. Most patients
received a dosage of 500-1000 mg, although the drug was
also effective at low (400 mg/day) and high (2500 mg/day)
dosages [7, 8, 20]. Before starting treatment, is useful obtain
baseline laboratory data, including complete blood count and
serum chemistry with liver enzymes. These should be repeat-
ed at two and six months, particularly in patients receiving
polytherapy [17]. Recommended starting dose is 500 mg/day,
with titration to 1000 mg/day in case of failure. Higher
dosages are not indicated [19]. Divalproex sodium safety has
been extensively studied and documented. Adverse events
were usually mild or moderate in severity and transient.
Nausea was the most common side effect, followed by alope-
cia, tremor, asthenia, dyspepsia, somnolence, and weight
gain. In an open-label, long-term study, Silberstein et al. [21]
noted that side effects were distinguishable in three groups:
(a) nausea, vomiting, dizziness, and dyspesia were generally
greatly reducted during treatment; (b) somnolence, asthenia,
and diarrhea were reduced by approximately 50% or more;
and (c) other adverse events, such as tremor and weight gain,
remained relatively constant over time.

Recently, a new indication for divalproex sodium has
been explored: as a drug for acute treatment of migraine
crises [22-25]. Intravenous sodium valproate (300—1000
mg) has good efficacy with minimal side effects: unusual
taste sensation, somnolence, burning at injection site, nau-
sea, and dizziness [25]. When compared with intravenous
dihydroergotamine, the efficacy was similar but divalproex
sodium caused significantly fewer adverse events.

Finally, divalproex sodium may be considered in the pro-
phylaxis of migraine in children. A retrospective study
found great clinical efficacy in children receiving a daily

dosage of 15—45 mg divalproex sodium per kilogram body
weight: 50% or more reduction in headache frequency was
seen in 78.5% of patients after 4 months of treatment and
9.5% of the patients became pain free [13]. A second, open-
label study [14] testing a daily dosage of 250-1125 mg
divalproex sodium (3.09-32.89 mg/kg body weight) also
found great clinical efficacy: a 50% or greater reduction in
headache frequency was seen in 60% of patients (the treat-
ment duration was not indicated), and 15% of the patients
became headache free. These studies strongly support the
efficacy of divalproex sodium in young people but, unfortu-
nately, the lack of controlled design makes these data not
fully reliable.

Lamotrigine

The first report on the use of lamotrigine in migraine pro-
phylaxis was published in 1997 [26]. To date, this is the only
study regarding patients with both migraine with and with-
out aura. In the study, 37 patients were randomized to place-
bo and 40 to treatment with lamotrigine. Active treatment
either was started at the full dose of 200 mg/day (18
patients) or with a slow dose-escalation (19 patients) to
avoid skin reaction. Improvement was greater on placebo
and these changes, not statistically significant, indicated that
lamotrigine is ineffective for migraine prophylaxis.

In 1999, Lampl et al. [27] enrolled 15 patients with
migraine with aura or aura without migraine and treated
them for a period of 4 months, with a 3-month follow-up.
Lamotrigine was slowly titrated up to 100 mg/day. Aura
symptoms were significantly reduced from baseline to
month 4. In all 15 cases, increases in aura frequency and
duration were observed following cessation of treatment.

D’Andrea et al. [28] studied 24 patients affected by
migraine with aura with a high frequency of attacks. The
patients underwent 3 months of therapy with lamotrigine at
100 mg/day. Of the 21 patients who completed the study, 13
were symptom-free at the third month of therapy. Only one
patient was completely unresponsive to the drug.

In all 3 of the previously discussed studies, adverse
events were mild or moderate, and were mainly skin rash,
paresthesias, dizziness, and sleep disturbances.

Gabapentin

Gabapentin has only been recently employed in the treat-
ment of migraine with or without aura. A double-blind, ran-
domized, placebo-controlled study was carried on 63
patients (35 treatment, 28 placebo) at the dosage of 1200
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mg/day for 3 months [29]. Adverse events were mild and
transient, and no patient withdrew because of side effects.
Somnolence, dizziness, tremor, ataxia, and fatigue were the
major compliants and occurred in 13 patients (27%). All 3
study groups (placebo, migraine with aura, migraine without
aura) obtained significant improvement at the third month of
therapy vs. baseline. No significant difference was observed
between active treatment and placebo.

Mathew et al. [30] treated 98 patients with gabapentin,
administered in increasing dosages up to 2400 mg/day after
4 weeks. A significant response was observed in these
patients compared to 45 who received placebo: there was a
50% reduction of migraine in 46.6% of treated and 16.1% of
placebo patients. Adverse events were similar to those in the
previous study, but led to withdrawal of 16.3% of treated
patients and 8.9% of placebo patients.

frequency. Two open-label studies reported a low rate of
improvement [34] or insufficient data and few patients [35].
Two other studies were retrospective [36, 37], with different
dosages, no clear end-point indicators and insufficient data.
Finally, one report analyzed topiramate in combination with
other drugs [38], and the last study demonstrated only that
topiramate is associated with weight loss [39].

Oxcarbazepine

An open-label study treated over 30 refractory migraine
patients [40] with oxcarbazepine, titrated to an average of
1800 mg/day. The author reported seven early successes, but
it is not clear what happened to the other patients.

Topiramate

After the report of the efficacy of topiramate in cluster
headache patients [31], many studies were presented at the
“Headache 2000” congress. From these reports, no definitive
conclusions can be drawn about the efficacy of topiramate.
Only two studies were double-blind and placebo-controlled
[32, 33], and their results are controversial, with less than
50% of patients experiencing an improvement in headache

Cochrane review

Published in 2000, the Cochrane review of “anticonvulsant
drugs for acute and chronic pain” [41] considered only three
placebo-controlled studies of migraine prophylaxis, during
the period from January 1966 to February 1994. Two stud-
ies [2, 5] showed greater effect with the anticonvulsant than
with placebo. The authors stated that “these studies showed
anticonvulsants to be effective”.
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