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Vigabatrin: rational treatment for chronic epilepsy

H A Ring, A J Heller, I N Farr, E H Reynolds

Abstract
Vigabatrin is a selective, irreversible
suicide inhibitor of GABA transaminase
and thus increases brain and CSF
GABA. In 33 adult patients with long
standing refractory epilepsy on treat-
ment with one or two standard anti-con-
vulsant drugs, the addition of vigabatrin
up to 3g daily for eight weeks was
associated with a 48-2% reduction in
seizure frequency. Twenty patients who
had exhibited a 50% or more reduction
in frequency of one or more seizure
types entered an eight week double-blind
placebo controlled phase. Patients on
vigabatrin maintained a 54-7% reduction
of seizure frequency, whereas those on
placebo showed an 18-6% increase in
seizure frequency, a highly significant
difference between the two groups. In the
open phase, seven patients were with-
drawn due to unacceptable and reversi-
ble adverse events. The commonest side
effects were drowsiness, depression and
mood instability, and headaches.
Vigabatrin is a potentially valuable new
treatment for chronic epilepsy,
especially partial seizures with or with-
out secondary generalisation.
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Deficiencies of GABA-mediated neuronal
activity have been implicated in the genera-
tion of seizure activity. Animal studies have
demonstrated that reducing central nervous
system GABA-ergic activity leads to convul-
sions, whilst an increase protects against
seizures.' Vigabatrin is a selective, irreversible
suicide inhibitor of GABA transaminase, the
enzyme responsible for the breakdown of
GABA.2 By this inhibition of GABA cata-
bolism vigabatrin increases brain and CSF
GABA concentrations in animals3 and
humans.4 Recent single-blind56 and double-
blind7"'2 trials have shown that vigabatrin has
significant anti-convulsant activity in patients
with chronic refractory epilepsy. In these
studies patients were receiving mostly anti-
convulsant polytherapy, frequently two and
often three drugs. The purpose of this study
was to investigate the efficacy and tolerability
of vigabatrin in patients with treatment resis-
tant epilepsy who were receiving only one, or
at most, two other anti-convulsant drugs, with
blood drug levels in the optimum range.

Methods
The study design allowed for a double-blind,

placebo controlled phase that at the same time
minimised the number of patients on
placebo.'3 In addition, it allowed the deter-
mination of the optimal dose of vigabatrin for
each patient before initiation of the double-
blind phase.
The trial was divided into three phases (fig

1). The first was a six week period of baseline
observation during which the patients kept an
accurate seizure diary. After the baseline
period the patients entered an eight week open
phase during which vigabatrin was added to
previous anti-convulsant medication. During
the first two weeks of this phase the dose of
vigabatrin was increased in weekly stages and
then, in the absence of adverse effects, held
constant for the next six weeks. At the end of
this open phase, seizure frequency over the six
weeks of constant treatment was compared
with the baseline frequency for each patient.
Those patients who experienced a greater
than 50O0 reduction in the frequency of any
seizure type during the open phase were
defined as responders. These responders were
then entered into the third and double-blind
phase, where they were randomly allocated
either to continued active treatment or to
placebo. Their progress was followed over the
next eight weeks until the conclusion of the
trial. As in all previous studies, the switch
from active drug to placebo was undertaken
abruptly, as we had been advised that the slow
regeneration of the GABA transaminase
enzyme would minimise withdrawal effects.
Throughout the study all patients remained
on their previous anti-convulsant medication
and plasma levels of the drugs were measured
at each clinic visit.

INCLUSION CRITERIA
Patients included in the study were those who
regularly attended the neurology clinics at the
Maudsley or King's College Hospitals and
who 1) experienced complex partial seizures,
with or without secondary generalisation, at a
frequency of at least four per month, or
primary generalised seizures at a frequency of
at least two per week, for the previous three
months; 2) were aged between 16 and 65

Baseline

Study design
Open Double blind

6 weeks 8 weeks 8 weeks

Vigabatrin 3g/day

1 Vigabatrin 3g/day
Placebo I

Figure I Study design.
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years; 3) were taking preferably one, but a
maximum of two, standard anti-convulsant
drugs.

EXCLUSION CRITERIA
Patients who were excluded were: 1) Women
at risk of pregnancy; 2) those unable to supply
a reliable seizure diary, whether for intel-
lectual, physical or psychological reasons;
3) those with renal, hepatic, cardiovascular,
gastro-intestinal or other serious medical or
psychiatric disease, drug or alcohol abuse. No
medication was allowed other than the stan-
dard anti-convulsant drugs.

EVALUATION CRITERIA
1) Efficacy was assessed on seizure frequency,
calculated from patients' diaries; 2) possible
adverse events were recorded from patients'
spontaneous reports, response to questions,
physical examination and haematological/
metabolic investigations performed on each
clinic visit.

DRUG SUPPLY AND DOSE
Vigabatrin and placebo were supplied as iden-
tical 0 5g tablets. The total daily dose was
divided equally into a morning and an evening
administration. During the first week of the
open phase patients received a total daily dose
of ig, during the second week a total of 2g and
then, in the absence of adverse effects, 3g a
day for the rest of the trial. Those patients
entering the double-blind phase received the
same dose as during the open phase.

STATISTICAL ANALYSIS
Seizure frequency was determined for each
patient in each phase entered. Only the six
week period of constant dose vigabatrin was
included in the analysis of the open phase. For
each patient the percentage change in seizure
frequency from baseline to the open phase was
determined and the results analysed using a
paired student's t-test. For those proceeding
to the double-blind phase of the study, chan-
ges in seizure frequency between the
vigabatrin and the placebo groups were com-
pared utilising Wilcoxon's 2 sample test (vide
infra).

Results
Thirty three patients entered the study. The
patient characteristics are summarised in table
1. Details of the concomitant medication are
summarised in table 2.

EFFICACY
1) Open Phase: 31 patients completed the open
phase. Of the remaining two patients, one was
withdrawn on the eleventh day before a con-
stant dose of vigabatrin had been achieved and
was excluded from this analysis. The other
completed 23 days on the drug before with-
drawal and was included in the analysis. For
the 32 patients providing seizure data there
was a mean 4822% fall in seizure frequency
compared with the baseline phase (p < 0 001).
Twenty patients achieved a 50% or greater fall

Table I Patient characteristics

Number 33
Male 16
Female 17
Age (mean, range) (yrs) 29 7 (16-61)
Partial seizures only 14
Partial + two generalised seizures 16
Primary generalised seizures 3
Duration of epilepsy (mean, range) (yrs) 21 3 (6-53)
Neurological or mental handicap 10

Table 2 Other anti-convulsant medication

One drug Two drugs
(n = 20) (n = 13)

Carbamazepine 17 10
Phenytoin 0 4
Valproate 1 3
Phenobarbitone 1 3
Clobazam 1 3
Others 0 3

in the frequency of one or more seizure types
and were eligible for the double-blind phase.
Of these, two patients were completely free of
seizures and a further eight had a greater than
75°% reduction in seizures. Only one patient
had an increase in seizures during the open
phase. There were no significant differences in
seizure reduction between those patients with
partial seizures alone and those with partial
seizures and secondary generalisation, nor
between patients on one and two standard anti-
convulsant drugs. As only three of our patients
had primary generalised attacks, it was not
possible to make a meaningful analysis of this
subgroup. One of these patients exhibited a
750o and another a 50% fall in seizure
frequency during the open phase, and thus
entered the double-blind phase. The remaining
patient had a 40% fall in seizure frequency.

2) Double-blind Phase: 20 patients entered this
phase, 10 randomised to continue vigabatrin
and 10 to placebo. Seventeen patients com-
pleted this phase. One patient on placebo was
withdrawn within one week of randomisation
due to the development of status epilepticus.
Another patient on placebo was withdrawn
after four weeks with a severe exacerbation of
epilepsy. One patient on vigabatrin was with-
drawn within one week with an increase in
seizures associated with poor compliance. The
nine patients on vigabatrin completing this
phase maintained a mean 54 7% reduction in
seizure frequency compared with baseline in
contrast to the nine patients on placebo who
experienced an 18 6% increase in seizure
frequency compared with baseline (fig 2a, b).
As shown in fig 2b, all but one of the patients
randomised to placebo showed an increase in
seizure frequency. If the eight week period of
the randomised double blind phase is divided
into two successive four week periods then the
increase in seizure frequency on placebo com-
pared to the baseline period is 20-9% for the
first four weeks (month 1) and 8-9% during the
second four weeks (month 2); that is, in the
latter period the seizure frequency is approach-
ing that of baseline.
We have compared seizure frequency in the
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| Withdrawn (non-compliance)

Open vigabatrin 8 Double blind vigabatrin 16 0

Time (weeks)
Open vigabatrin 8 Double blind placebo 16

Time (weeks)

Figure 2a Percent change in total seizurefrequency (double-blind active). *In one patient a 55% (open) to 80% (double-blind) reduction in
generalised seizures was swamped by the high number ofpartial seizures which were unchanged in the open phase and slightly worse in the double-blind
phase. 2b Percentage change in total seizure frequency (double-blind placebo).

Table 3 Comparison of seizure frequency in double-blind phase

Median values for percentage change in total seizure frequency from baseline by treatment group

I ALL SEIZ1

MoA. Direct Comparison

Vigabatrin - 48 (9)
Placebo 7 (9)
p-value 0 0934

B. Comparison based on change from open period
Vigabatrin 17 (9)
Placebo 91 (9)
p-value 0-1120

A. Direct Comparison
II COMPLEX PART

Mc

Vigabatrin - 48 (7)
Placebo - 1 (6)
p-value 0 3907

B. Comparison based on change from open phase
Vigabatrin 19 (7)
Placebo 50 (6)
p-value 0-6678

Number of patients in brackets

'URES

nth of Randomisation Period

2 1 and 2
- 72 (9) - 56 (9)

7 (8) 8 (9)
0 0061 0-0081

4 (9)
92 (8)
0 0045

4 (9)
66 (9)
0-0047

riAL SEIZUPRS

onth of Randomisation Period

2 1 and 2
- 72 (7) - 57 (7)

16(5) 0(6)
0-1044 0-1747

0 (7)
99 (5)
0-0513

7 (7)
55 (6)
0-3531

vigabatrin and placebo groups for the rando-
mised double blind period of eight weeks as a

whole, as well as the two successive four week
periods (months 1 and 2). We have utilised the
Wilcoxon 2-Sample Test to compare differen-
ces between the two groups for 1) all seizures,
and 2) for the numerically largest subgroup of
complex partial seizures (table 3). For both
groups 1 and 2 we have utilised two analyses. In
the Direct Comparison (A in table 3) the
percent changes in seizure frequency from
baseline to the randomisation period were

compared for the groups on vigabatrin and
placebo. In addition (B in table 3) the differen-
ces between the open period and the randomis-
ation period for percent changes in seizure
frequency from baseline were compared for
each of the two groups; that is, vigabatrin and
placebo groups. This analysis adjusts for any

difference between the treatment groups at the
point of randomisation. In fact there was little

difference at the point of randomisation, and
therefore the additional analysis yielded very
similar results (table 3). For all seizures highly
significant differences between vigabatrin and
placebo were found for the eight week period as
a whole, as well as for month 2, but to a lesser
extent for month 1. For the subgroup of
complex partial seizures similar trends emer-
ged which were significant for month 2, despite
the small numbers.
No significant changes in the plasma levels of

standard anti-convulsant medication were seen
in the open or double-blind phases.

TOXICITY
1) Withdrawals: 13 patients were withdrawn
by the end of the open phase. Six of these were
withdrawn because they failed to achieve a
5000 fall in seizure frequency. The remaining
seven were withdrawn due to unacceptable
adverse events, two of which occurred early in
the open phase. Two of the seven patients
withdrawn also exhibited a greater than 5000
fall in seizure frequency but could not be
entered into the double-blind phase. The three
withdrawals during the double-blind phase
were all associated with an exacerbation of
epilepsy; none were withdrawn due to adverse
events.

2) Adverse events: the adverse events leading to
withdrawal during or at the end of the open
phase are summarised in table 4. Three patients

Table 4 Adverse events leading to withdrawal

Days on
Patient vigabatrin Adverse Event

1 14 Headache, abdominal pain
2 23 Depression
3 56 Increased lability of mood,

unsteady gait, disturbed sleep
4 56 Headache, nocturia
5 56 Dizziness
6 56 Depression, swollen breasts
7 56 Depression, confusion
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Table 5 Summary of adverse events

Double-blind

Baseline Open Active Placebo
(n = 33) (n= 33) (n = 10) (n = 10)

Drowsiness 9 17 2 0
Depression/irritability 2 8 0 0
Headache 1 6 0 1
Behaviour disturbance 0 3 0 1
Confusion 0 3 0 0
Increased micturition 0 3 0 0
Dizziness 0 2 1 0
Increased appetite and weight 0 2 0 0

became depressed. All adverse events resolved
within two weeks of stopping vigabatrin. The
numbers of patients complaining of any
adverse event more than once during the
baseline, open and double-blind phases of the
study are summarised in table 5. The adverse
events associated with vigabatrin were drowsi-
ness, depression and/or irritability, headache,
behaviour disturbance, confusion, bladder
disturbance, dizziness and increased appetite
and weight. Adverse events on vigabatrin were
no more common in patients taking two than
in those taking one standard anti-convulsant
drug. They were, however, more common in
patients who had complained of adverse events
during the baseline phase. Thus five out of the
seven patients withdrawn for adverse events
during the open phase had complained of mild
side effects during the period of baseline
observation. No significant effects of
vigabatrin were noted on any of the routine
haematological (blood count) or metabolic
screening assessments (urea, electrolytes, cal-
cium, sugar or liver function).

Discussion
We have confirmed that vigabatrin has useful
anti-convulsant efficacy in a chronic epileptic
population resistant to standard anti-convul-
sant drugs. The efficacy of vigabatrin in
chronic epilepsy has recently been reported in
six double-blind placebo controlled cross-over

trials, one in the United Kingdom,7 one in
Denmark,8 two in France,91o and two in
Italy," 12 each employing between 18 and 30
patients treated for seven to 12 weeks. In our
own trial we have employed a parallel design
which is particularly suited for the study of
chronic disease, such as chronic epilepsy. The
advantages of the design'3 are that it identifies
possible responders in the open phase, when
the dose can be titrated, and it minimises the
number of patients exposed to placebo. Possi-
ble disadvantages are that it may not allow for
sequential changes in the underlying disease or

for carry over effects from the drug into the
placebo phase. However, prognostic studies of
chronic epilepsy suggest that it usually runs

true to form.'4 Spontaneous fluctuation in
chronic epilepsy can sometimes occur but it is
highly unlikely that it could explain such large
differences as occurred between active drug
and placebo (figs 2a, 2b, table 3).
The switch from active drug to placebo did

not appear to be associated with carry over

effects, as had been anticipated, but rather the
reverse. The rapid deterioration in seizure
control in some of our patients, one of whom
went into status epilepticus, suggested that
withdrawal effects were being observed, as
occurs with most anti-convulsant drugs, and is
further evidence of the efficacy of the drug.
The suspicion of withdrawal effects is reinfor-
ced by the fact that in the second month of the
double-blind phase the seizure frequency in
the placebo group was much nearer the baseline
frequency (+8-9%) than during the first
month ( + 20 9%). Although the slow regenera-
tion ofGABA transaminase after withdrawal of
vigabatrin might theoretically obviate the need
for slow drug withdrawal, our experience sug-
gests that this is not the case and that in future
the drug should always be slowly withdrawn.
Comparison of seizure frequency on vigabatrin
and placebo in the double-blind phase revealed
significant differences in favour of the drug.
This was apparent also in the second month
of the randomisation period when seizure
frequency in the placebo group approximated
to that in the baseline phase and withdrawal
effects are presumed to be minimised. During
this month there was also a significant dif-
ference in seizure frequency when complex
partial seizures were considered alone, despite
the relatively small numbers. This is the first
parallel group study to confirm the efficacy of
vigabatrin, which has previously been reported
in six crossover double-blind trials.7"

Including the two patients who had a greater
than 500% fall in seizure frequency but had to be
withdrawn because of side effects, overall 22
patients (67%) had worthwhile improvement
on vigabatrin during the open phase study. Ten
patients, nearly one-third of the study group,
had a greater than 75%/ reduction in seizures,
two of whom were seizure free. As in previous
trials, we have confirmed that the drug is
particularly useful for patients with partial
seizures with or without secondary generalisa-
tion, who form the great majority of chronic
epileptic patients. As only three of our patients
had primary generalised seizure disorders it is
not possible for us to draw significant con-
clusions, although all three benefited to some
extent. Experience from the double-blind
trials7'2 as well as multicentre single-blind or
open trials in the USA6 and Europe"5 suggest
that vigabatrin is useful for some primary
generalised seizures but to a lesser extent than
for partial seizure disorders. We examined also
the influence of the number of standard anti-
convulsant drugs already being taken by the
patients, but saw no difference in efficacy with
vigabatrin between those on one and those on
two other drugs. We did not observe any effect
of vigabatrin on the blood levels of these drugs.
A slight but unexplained reduction of pheny-
toin levels has been reported.67 The majority
of our patients were, however, on carba-
mazepine and only four were taking pheny-
toin. Vigabatrin has minimal potential for
pharmacokinetic interaction with other anti-
convulsant drugs as it is not protein-bound or
metabolised and does not induce hepatic
enzymes.
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The side-effects observed with vigabatrin
(tables 4 and 5) are broadly similar to those seen
with standard anti-epileptic drugs. Not sur-
prisingly, drowsiness was the commonest
problem, but the incidence of depression and
milder forms of mood instability seemed
unusually high. This may be in keeping with
the dysphoric effects that have been reported in
normal volunteers given intravenous GABA.'6
Most of our patients, however, exhibited an
improved mood in association with better
seizure control. All side effects were reversible
within two weeks of reducing or stopping the
drug. Overall the drug seemed well tolerated
and, as for efficacy, the number of standard
anti-convulsant drugs did not seem to
influence the occurrence of side effects. The
most apparent association was between com-
plaints of side effects during the baseline
observation period and the subsequent
occurrence of adverse events on the new drug.
Whether vigabatrin might increase sensitivity
to some side effects of standard anti-convulsant
drugs through a GABA mechanism is a ques-
tion worthy of further study. There has been
concern about possible long term safety
problems with the drug following the observa-
tion of microvacuolation lesions in the white
matter of the central nervous system of rodents
and dogs given high doses of the drug.'718
However, over 1200 patients have received
vigabatrin in Europe and the USA, of whom
over 300 have been followed for more than one
year, some for up to five years. So far no long
term side effects have been described and
microvacuolation has not been seen in 23
surgical or six brain samples at necropsy from
patients on the drug.'5 19 20

In summary, our own and other reported
evidence suggests that vigabatrin is a valuable
new drug for many patients with chronic
epilepsy, especially those with partial seizure
disorders, who are usually the most drug
resistant and make up the greater majority of
patients with chronic epilepsy. So far no
serious or irreversible side effects have been
described but continuing vigilance will be
required, as with all new drugs. The fact that
vigabatrin is a simple, readily absorbed,
unmetabolised, non-protein bound compound
with little potential for drug interaction,
facilitates its use. Our findings support the
view that it should be made more widely
available for the treatment of intractable
epilepsy.2122 It may prove to be a milestone in
the treatment of epilepsy not only because it is

the first new compound since the introduction
of valproate in 1973, but because it is the first
successful rational approach to the treatment of
epilepsy.22

We are grateful to Dr J Mumford and Merrell Dow for supplies
of vigabatrin and Miss J Kelly for her assistance in coordinating
the study.
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