J Headache Pain (2002) 3:79-85
© Springer-Verlag 2002

Karabi Ghose
Brian E. Niven
Dave Berry

ORIGINAL

A double-blind crossover comparison of the
effects of vigabatrin with placebo in the

prevention of migraine headache

Received: 2 January 2002
Accepted in revised form: 25 February 2002

K. Ghose (&)

Department of Pharmacology,
University of Otago,

Dunedin, New Zealand,

e-mail: karabi.ghose @xtra.co.nz
Tel.: +64-3-477-5699

Fax: +64-3-477-5699

B.E. Niven

Department of Mathematics and Statistics,
University of Otago,

Dunedin, New Zealand

D. Berry

Medical Toxicology Unit,

Guys’ and St. Thomas’s Hospital Trust,
London, UK

Abstract Twenty-three patients, aged
18-66 years and suffering from
migraine with or without aura, were
randomly selected to receive either
vigabatrin or matched placebo tablets
first for 12 weeks in a double-blind
crossover study. Alternative treat-
ment was given after a 4-week
washout period. The dose of medica-
tion was titrated to a maximum of 4
tablets (2 g vigabatrin) daily accord-
ing to patients’ tolerance during the
first six weeks of each treatment. No
further dosage adjustment was made.
Apart from rescue medication for
migraine, no other drug was permit-
ted. Four patients dropped out and
four were excluded for non-compli-
ance. Compared to placebo, vigaba-

trin decreased the frequency
(p=0.017) and severity (p=0.024) of
headache modestly. However, it
reduced the duration (p=0.019) of
headache and migraine index
(p=0.012) considerably by 40% and
59%, respectively. No serious
adverse effects were observed.
Serum vigabatrin levels showed no
correlation with the clinical effects.
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Introduction

Several classes of pharmacologically unrelated drugs are
considered to be beneficial in the prevention of migraine
headache [1]. In recent years sodium valproate has proved to
be an effective prophylactic drug for migraine headaches
[2—4]. It has given relief to patients whose response to other
medication was poor and the benefit continues during long-
term therapy [5, 6]. Although its mode of action in migraine
is unclear [7], sodium valproate prolongs the effect of
gamma-aminobutyric acid (GABA) by inhibiting GABA-
transferase, an enzyme responsible for its degradation [8].
Some new antiepileptic drugs with GABA-mimetic effects
appear to have similar preventive effect in migraine [9].
Vigabatrin, a new-generation antiepileptic drug, inhibits the
enzyme GABA-transferase like sodium valproate and

potentiates the analgesic effects of other drugs [10—14]. The
present paper describes a double-blind comparison of the
effects of low-dose vigabatrin with matched placebo tablets
in patients suffering from drug-resistant migraine.

Patients and methods
Patients

Subjects were recruited from a public hospital headache clinic to
which headache patients with complex problems are referred.
Prior to attending the clinic the majority of patients showed poor
response to most conventional prophylactic medication [1]. At the
time of conducting this investigation, sodium valproate was less
frequently prescribed for migraine by the general practitioners.



80

Patients who obtained no benefit from 2 or more preventive drugs
(excluding sodium valproate) for migraine headaches were con-
sidered in this study as to be suffering from drug-resistant
migraine. However, 15 patients previously received sodium val-
proate and 12 (80%) responded to this medication. Twenty two
patients used sumatriptan during acute attacks but 4 patients had
limited benefits and one never had any relief.

A total of 23 patients with migraine were recruited for study.
Migraine was diagnosed according to the criteria of the
International Headache Society [15]. The patients had no other
clinically relevant physical or psychiatric disorder and all had nor-
mal computerised tomographic (CT) scan of the head.
Electroencephalography (EEG) showed no evidence of epilepsy.
The subjects were nonsmokers and none had a history of substance
abuse, including analgesic or ergotamine overuse.

The local health authority’s ethics committee approved the
study protocol and the participants gave written informed consent
prior to entry. Patients retained the right to withdraw from the study
at any time without jeopardising their further management at the
headache clinic or at the local public hospital.

Study design

The investigation was carried out as a double-blind, randomised
crossover study in which the prophylactic effect of vigabatrin in
migraine headaches was compared with that of an identical placebo
tablet. Following an initial 4-week pre-entry assessment period when
all patients received placebo tablets as a single-blind treatment, the
patients were randomly selected to receive either vigabatrin (n=12)
or placebo (n=11) first for 12 weeks. They then received only place-
bo (single blind) for 4 weeks (wash out). Alternative trial medication
was given after the wash out period for an additional 12 weeks. The
investigation was performed as an outpatient study with the patients
attending a research clinic following an overnight fast between 08,30
h and 09,30 h for assessment at 2- to 6-week intervals.

The patients received the trial medication starting with 250 mg
(half tablet) at night for 2 days. This was then gradually increased
to 500 mg twice daily by the end of week 2 of each treatment
phase. The dose was further titrated up to a maximum of 1000 mg
twice daily (4 tablets) at the beginning of weeks 5 and 6 in patients
who had little or limited benefit at the lower doses and were able
to tolerate the high dose. No further dosage adjustment was made
after week 6. Patients were instructed to bring back all unused
tablets in their original containers and a new supply of trial med-
ication was given at each attendance. They were allowed to take
rescue medications including triptans for acute attacks of migraine,
but no other treatment was permitted (including herbal products or
dietary supplements).

Assessments

Patients were assessed at the clinic according to a predetermined
schedule: at 4 weeks prior to the entry to the study, at week O (pre-
entry baseline assessment), and at weeks 2, 4, 6 and 12 of each
treatment phase.

Assessment for safety

A physical examination was carried out at pre-entry state and at the
ends of phases I and II. At each attendance the patients’ weight,
blood pressure and pulse rates were recorded. Venous blood was
taken for routine haematological and biochemical tests.

Assessment for side effects

A self-administered symptoms checklist, consisting of 13 com-
mon side effects of vigabatrin [10], was used to assess subjective
side effects. The list included symptoms of nausea, vomiting,
diarrhoea, loss of appetite, drowsiness, dizziness, double vision,
forgetfulness, frequent confusion, somnolence, poor mental con-
centration and fatigue. Patients were also encouraged to list or
report any other new problem or increase in the severity of an
existing problem. Severity of each symptom was graded on a 3-
point scale (1-3). The checklist was administered at baseline and
at the ends of phases I and II. Corrected side effects scores were
obtained by subtracting post-entry scores from the basal (0
week) score.

Assessment for efficacy

A standardised chart (migraine diary) was used to record details of
each headache, associated symptoms and additional medications
taken during an attack. The patients were instructed to indicate the
duration (in hours) and severity (on a 3-point scale) of each symp-
tom including aura for all migraine attacks. Migraine index (MI)
was calculated by multiplying the frequency (F) of migraine per
week with the mean duration (D) of attacks in hours and the mean
severity (S) of attacks on a 3-point scale [16]. Therefore,
MI=FxDxS.

Serum vigabatrin level monitoring

Venous blood was collected approximately 12 hours after the last
dose at the end of weeks 2, 4, 8 and 12 during each treatment
phase. Serum was immediately separated and frozen at —80° C. The
serum samples were coded to ensure that the analysis of drug lev-
els was performed blindly. Plasma levels were measured by a mod-
ification of a sensitive high pressure liquid chromatographic
(HPLC) method [17]. Reproducibility of this measurement was
checked in 28 pairs of duplicate samples.

Compliance

Tablet counting and serum drug level monitoring were used to
assess compliance. In an attempt to ensure good compliance, a tele-
phone follow-up was carried out at 2-week intervals, in addition to
the usual assessment at the clinic.

Statistical analysis

We used analysis of variance (ANOVA) and multiple analysis of
variance (MANOVA) to assess the difference between two treat-
ments. The MANOVA test can assess the difference between
means on both correlated and independent group data in a single
analysis. MANOVA test was used with the paired ¢ test between
week 0 and week 12.

The frequency, severity and duration of attacks together with
a migraine index (MI) were analysed by MANOVA with drug
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phase and week as repeated measures factors and the drug of
first treatment as a grouping factor. A paired ¢ test (with square
root transformation) was applied to the total number of
headaches between the vigabatrin and placebo phases. Side
effects were investigated using Wilcoxon’s nonparametric tests.
To assess the relationship between serum levels and clinical
effects, Spearman’s rank correlation coefficients were
employed. The results given for all probability tests are two-
tailed.

Table 1 Characteristics of the 23 patients with migraine

Results

A total of 17 female and 6 male patients, aged 18—66 years,
volunteered to participate in this study (Table 1). They were
suffering from migraine with aura (n=10) or migraine with-
out aura (n=13). Of the 23 patients, 8 had never tried sodi-
um valproate as migraine prophylaxis, 3 previously had no
response to sodium valproate, and 12 had experienced a

Patient Gender Age, Migraine  Frequency, Previous response Randomisation Comment
years n/week (first medication)
Sumatriptan ~ Valproate
M 38 MA* 5.00 Yes No Placebo Trial completed
2 M 36 MO 2.00 Yes NT Vigabatrin Trial completed
3 F 47 MO 1.00 Yes No Placebo Trial completed;
non-complier;
excluded
F 46 MA¥* 0.50 Limited Yes Vigabatrin Trial completed
5 F 44 MA 0.50 Yes Yes Vigabatrin Trial completed
F 34 MO 2.00 NT NT Vigabatrin Drop out at week 12;
moved residence
7 M 66 MO 0.75 Yes NT Placebo Trial completed
8 F 38 MA* 5.00 Limited Yes Placebo Trial completed
9 F 55 MO 1.00 Limited Yes Vigabatrin Trial completed
10 F 34 MO 5.00 No NT Vigabatrin Trial completed
11 F 18 MA 0.50 No NT Placebo Drop out at week 2;
poor motivation
12 F 39 MO 5.00 No No Placebo Trial completed;
non-complier;
excluded
13 F 44 MA* 0.75 Yes NT Placebo Trial completed;
non-complier;
excluded
14 F 42 MA* 1.00 Yes NT Placebo Trial completed
15 M 63 MO 3.50 No Yes Vigabatrin Drop out at week 3;
preferred valproate
16 F 45 MA* 2.00 Yes Yes Vigabatrin Trial completed
17 F 38 MA* 4.00 Yes Yes Vigabatrin Trial completed
18 M 48 MO 5.00 Limited Yes Placebo Trial completed
19 M 44 MA* 1.00 Yes Yes Placebo Trial completed
20 F 28 MO 0.50 Yes NT Vigabatrin Trial completed
21 F 57 MO 1.00 Yes Yes Vigabatrin Trial completed;
non-complier;
excluded
22 F 44 MO 0.75 Yes Yes Vigabatrin Trial completed
23 F 55 MO 1.50 Yes Yes Placebo Drop out at week 4;

side effects

* Not all attacks are with aura

MA, migraine with aura; MO, migraine without aura; NT, never tried
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beneficial effect from the drug but sought an alternative
medication because of the weight gain associated with sodi-
um valproate. The frequency of headaches varied between
0.25 and 5.0 attacks per week. As shown in Table 1, five
patients reported 5 attacks of migraine per week, and the
possibility of transition of migraine into chronic daily
headache could not be excluded in these patients. However,
as sodium valproate is also effective in chronic daily
headache, it was decided to include these patients in the
study.

All patients received a maximum daily dose of 2000
mg vigabatrin and 4 placebo tablets, as none of them

became completely free from headaches. Of the 23
patients, 4 (3 women) did not complete the trial (Table 1).
Two withdrew during the placebo phase for poor motiva-
tion and apparent side effects. Two dropped out at vigaba-
trin phase: one had no response and the other changed res-
idence. Four other female patients were excluded from the
study for evidence of poor compliance. They were also
unreliable in completion of migraine diary. Poor compli-
ance was suspected from tablet counting or no detectable
serum vigabatrin levels on 2 or more occasions. Therefore,
statistical analysis was performed on 10 female and 5 male
patients.

Table 2 Effects of vigabatrin and placebo tablets on migraine attacks, corrected side effects, serum drug levels, systolic blood pressure

and weight in 15 migraine patients

Vigabatrin period, weeks

Placebo period, weeks

0 2 4 6 12 0 2 4 6 12

Attack frequency, n/week

Mean 277 2.20 243 2.43 2.40 2.87 2.93 2.77 2.70 2.82

SD 1.97 1.96 1.84 2.03 1.80 1.88 1.64 1.89 1.96 2.00

SEM 0.51 0.51 0.48 0.52 0.47 0.49 0.42 0.49 0.51 0.52
Severity?

Mean 1.75 1.41 1.49 1.41 1.57 1.82 1.89 1.83 1.84 1.79

SD 0.53 0.66 0.66 0.57 0.55 0.56 0.59 0.66 0.67 0.61

SEM 0.14 0.17 0.17 0.15 0.14 0.14 0.15 0.17 0.17 0.16
Duration, hours®

Mean 7.20 6.29 6.17 5.55 5.78 9.05 10.07 9.92 10.51 9.55

SD 5.81 6.65 6.38 4.77 4.55 7.30 7.43 8.10 7.59 6.51

SEM 1.61 1.84 1.77 1.32 1.26 2.02 2.06 2.25 2.11 1.81
Migraine index?

Mean 38.80 25.26 29.80 24.99 21.46 44.46 58.51 44.41 55.32 51.65

SD 61.96 49.07 44.94 32.69 23.19 60.56 59.17 47.41 58.06 65.14

SEM 17.19 13.61 12.46 9.07 6.43 16.80 16.41 13.15 16.10 18.07
Corrected side effects score®

Mean 0 -1.07 -0.54 -0.33 -0.07 0 -0.43 0.14 -0.14 -0.50

SD 0 2.30 2.99 3.14 2.56 0 1.40 1.35 1.92 1.61

SEM 0 0.62 0.83 0.91 0.68 0 0.37 0.36 0.51 0.43
Serum vigabatrin, mMol/14

Mean 0 - 8.07 - 18.36 0 - 0 - 0

SD 0 - 3.56 - 10.10 0 - 0 - 0

SEM 0 - 0.95 - 2.70 0 - 0 - 0
Systolic blood pressure, mmHg4

Mean 120.00 - - - 117.00 117.64 - - - 117.00

SD 23.00 - - - 15.29 15.32 - - - 18.97

SEM 6.00 - - - 4.09 4.09 - - - 5.07
Weight, kgd

Mean 72.00 - - - 72.23 72.00 - - - 71.13

SD 10.00 - - - 10.49 9.91 - - - 9.53

SEM 3.00 - - - 2.80 2.65 - - - 2.55

SD, standard deviation; SEM, standard error of the mean

2 On a 3-point scale; ® For 13 patients; ¢ Subtracted from pre-entry values; 4 For 14 patients
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At the dosage used, no serious clinical or laboratory
adverse effects were observed. Compared to both baseline
values and placebo treatment period, no significant changes
in blood pressure, pulse rate or body weight were observed
during vigabatrin treatment (Table 2). Corrected side effects
scores showed no significant difference between vigabatrin
and placebo treatments at week 12 (Wilcoxon’s test,
7=-0.85, p=0.4) (Tables 2 and 3).

Compared to placebo, total number of headaches were
slightly but significantly less both at weeks 2 and 12 during
vigabatrin treatment (Table 2). Analysis of variance showed
no significant difference between using vigabatrin or place-
bo first. Compared to placebo treatment, MANOVA test
demonstrated a decrease in the total number of headaches

during the vigabatrin phase (F=7.49, df=1, 13; p=0.017)
(Table 3). A paired t test on the total number of headaches in
each period was also significantly less during vigabatrin
treatment (t=2.86, df=14, p=0.013).

Likewise there was a significant reduction in the severi-
ty (F=6.49, df=1, 13; p=0.024) and duration (F=7.59,
df=1,11; p=0.019) of migraine attacks during vigabatrin
treatment (Table 3). Compared to placebo, there was a sig-
nificant reduction in migraine index during the vigabatrin
phase (F=9.09, df=1, 11; p=0.012) (Fig. 1). Vigabatrin
reduced the duration of headache and migraine index by
40% and 59%, respectively, at week 12 (Table 2). In all tests
there was no indication of any effect due to vigabatrin first
prescribed.

Table 3 Statistical analysis on the comparison between the effects of vigabatrin and placebo treatments in migraine headaches. Compared
to placebo, vigabatrin reduced the number, duration and severity of headaches, and migraine index

Vigabatrin vs. placebo Statistical test p value

Corrected side effects

at week 12 Wilcoxon’s test, Z=-0.85, N=14 p=0.4

Total number of headaches

during 12 weeks’ treatment MANOVA, F=7.49, df=1 p=0.017
Paired ¢ test, t=2.86, df=14 p=0.013

Severity of headaches

during 12 weeks’ treatment MANOVA, F=6.49, df=1 p=0.024

Duration of headaches

during 12 weeks’ treatment MANOVA, F=7.59, df=1 p=0.019

Migraine index

during 12 weeks’ treatment MANOVA, F=9.09, df=1 p=0.012

MANOVA, multiple analysis of variance

Rih =

Mipraing jmdes
£
1

3

Ot Placele

—0O—  vigabalrin

Time, weeks

Fig. 1 Effect of vigabatrin and placebo on migraine
index. Values are mean and standard error of the mean
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Serum vigabatrin levels were analysed in coded samples.
Due to an oversight, serum levels were not forwarded for
analysis in one patient. The reproducibility of the analytical
method was checked on 28 pairs of coded samples of which
16 pairs were blank. No vigabatrin was detected in any of the
blank samples. Cronbach’s alpha reliability coefficient for
the 12 non-blank pairs was 0.91. Spearman’s rank correlation
coefficient of the two measurements was 0.79 (p=0.009).

There was a dose-related increase in serum vigabatrin
concentrations as indicated from the levels at weeks 4 and
12 (Table 2). However, no drug level was detected in 4
patients on 2 or more consecutive occasions and they were
excluded from the study. Correlation between the serum
vigabatrin levels and the clinical effects were examined
using Spearman’s rank correlation coefficients with the
vigabatrin level being taken as the average in weeks 8 and
12. No relationship of vigabatrin serum levels with the fre-
quency, severity and duration of headache, and migraine
index or corrected side effects scores for the data at either
week 2 or week 12 was detected.

Discussion

This investigation was carried out in a small but clearly
defined group of patients whose progress was closely mon-
itored during the 32-week study period. The patients were
suffering from migraine with aura or migraine without aura
for several years, and most recorded a family history of
migraine. They derived no significant benefit from most
conventional prophylactic agents and were categorised to be
suffering from drug-resistant migraine. However, 15 of
them had received sodium valproate in the past, and 12
(80%) benefited [5].

Vigabatrin was well tolerated by most patients who suf-
fered from no clinical, biochemical or haematological
abnormalities during the study period. No significant
changes in blood pressure, heart rate and body weight were
found, and none of them experienced any psychiatric or
visual symptoms. A low dosage regimen of maximum 2 g
per day for 12 weeks was used and this may account for the
low incidence of side effects. No significant difference in
the corrected side effect scores was observed between the
two treatments.

Serum drug level mesurements were reproducible and
vigabatrin concentrations were related to dose. Drug level
determination was helpful in verifying 4 non-compliers who
were excluded from the study. In other 14 patients serum
vigabatrin measurement indicated that compliance with
treatment was good.

Compared with placebo phase, vigabatrin therapy was
associated with slight but significant reduction in the num-

ber (p=0.017) and severity (p=0.024) of migraine
headaches. Compared to baseline values and placebo phase,
greater reductions in the duration of attacks (p=0.019) and
migraine index (p=0.012) were observed during vigabatrin
therapy. Compared to placebo, vigabatrin therapy reduced
the duration of headache and migraine index by 40% and
59%, respectively, at week 12.

The investigation was carried out as a double-blind study
in which patients were randomly selected to receive either
placebo or vigabatrin first; this probably accounted for the
slight but significantly lower baseline values for the dura-
tion of attacks at the vigabatrin phase. It can be argued that
this difference might have magnified the beneficial effect of
vigabatrin. However, migraine index improved progressive-
ly during the vigabatrin phase, whereas there was a persis-
tent deterioration in the migraine index during the placebo
period.

No relationship was demonstrated between the serum
vigabatrin levels and clinical benefits or side effects. There
are several possible reasons for this lack of correlation.
First, vigabatrin has a short plasma half-life of 5—7 hours
and there are inter-individual variations in drug levels. The
levels are likely to be influenced by gender, age, and renal
functions [18]. In this study venous blood was taken
approximately 12—14 hours after the last dose, i.e. the
trough vigabatrin levels were measured in a group of male
and female patents with a wide age range. It is less likely
to demonstrate any relationship of drug level with clinical
effects in a physiologically heterogeneous group of
patients. Second, serum drug level measurement may not
reflect the concentrations of drug at the neuronal site [19,
20]. Third, vigabatrin increases the GABA levels by
inhibiting GABA-transferase, i.e. an indirect pharmaco-
logical effect on GABA [8]. It may not have a simple rela-
tionship with serum drug levels. Fourth, GABA-mimetic
drugs may produce a non-specific effect by reducing the
pain threshold or may have some other complex beneficial
effect in migraine [21, 22]. While it is difficult to demon-
strate a simple relationship between clinical effects and
serum vigabatrin levels, in view of the high incidence of
non-compliance among migraneurs, drug level monitoring
should be included in all studies aimed to evaluate the effi-
cacy of a new agent.

In conclusion, vigabatrin appeared to have a modest
beneficial effect in the reduction of migraine headaches. We
would like to emphasise that the patients enrolled in this
study were referred to a headache clinic for poor response
to conventional preventive drugs, such as a beta blocker,
pizotifen and amitriptyline, but derived some benefit from
vigabatrin. Although 12 patients who completed the study
previously responded to sodium valproate, in view of the
intra-individual variability of migraine attacks, it is difficult
to draw any comparison between the two drugs without car-
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rying out a controlled study. Vigabatrin potentiates the
effect of GABA similar to sodium valproate. The latter is
now an established preventive agent for migraine
headaches [2, 6]. Another new GABA-mimetic antiepilep-
tic drug, gabapentin, has been reported to have prophylac-
tic effects in migraine [9]. The possible mechanism of
GABA-mimetic drug in the prevention of migraine
headache is unclear. Unlike sodium valproate, vigabatrin,
in the dosage used, was not associated with weight gain. No

visual abnormality was observed. However, further long-
term studies are necessary to assess its efficacy and adverse
effects in migraine patients.
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