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Effects of vigabatrin on partial seizures and
cognitive function

R A Griinewald, P J Thompson, R Corcoran, Z Corden, G D Jackson, J S Duncan

Abstract
Forty five patients with refractory partial
seizures were studied in a prospective,
randomised, placebo controlled, add on,
parallel group, double blind trial of the
new antiepileptic drug vigabatrin (1.5 g
twice daily) followed by open treatment.
Seizure frequency was monitored
throughout an eight week baseline, 20
weeks double blind, and up to 18 months
of open vigabatrin treatment. Cognitive
function, including measures of memory
and concentration, mood, and behaviour
were assessed at baseline and again dur-
ing the 20th week of treatment.
Vigabatrin was associated with a signifi-
cant reduction in a measure of motor
speed and overall score on a design learn-
ing test in the first 20 weeks of treatment.
In comparison with the baseline period,
vigabatrin treatment was associated with
a significant reduction in median com-
plex partial seizure frequency four to 12
and 12 to 20 weeks after commencing
vigabatrin (-66% and -69% in the vigaba-
trin group, + 50% and + 25% in the
placebo group). Ten of 20 patients on
vigabatrin and four of 23 on placebo
showed a > 50% reduction in complex
partial seizure frequency in the last eight
weeks of double blind treatment. At least
60% of responders had maintained the
response to vigabatrin when assessed
during the open phase of the trial at
44 weeks. Two patients discontinued
vigabatrin because of depression, which
resolved on drug withdrawal.
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Vigabatrin (Sabril, 4-amino-hex-5-enoic acid)
is an analogue of y-aminobutyric acid
(GABA) and selectively inhibits GABA
transaminase,l the enzyme responsible for
GABA breakdown in the brain. Efficacy
against partial seizures has been reported.2-"
Although less may be effective, most studies
have used doses of 3 g per day, and an incre-
ment in dose from 2 g to 3 g per day improves
seizure control in about 25% of patients.2 The
current study was designed to assess the
effects of vigabatrin on memory, cognition,
motor speed, and seizures, and is the first
report of a prospective, add on, parallel
group, double blind, placebo controlled study
designed to consider all of these issues.

Vigabatrin has commonly been reported to

induce mild and transient side effects includ-
ing drowsiness, fatigue, dizziness, headache,
memory impairment, and diplopia.'-'
Depression has been reported in 4-9% of
patients,'2 and occasionally treatment can be
associated with psychotic reactions. 1-116
Previous studies to investigate cognitive func-
tion and mood in patients treated with vigaba-
trin have shown no deterioration,'7 18 or
improvement only of response time in an
arithmetic task,'9 but none has used a double
blind protocol. Several groups have reported
changes in subjectively assessed aggression,
irritability, and other mood components,3 20 21
but other studies have shown no effect of viga-
batrin on mood'819 and an overall improve-
ment in quality of life and subjective wellbeing
as assessed by questionnaire.'8 21-23

Methods
PATIENTS AND PROCEDURES
Forty five outpatients with partial seizures
refractory to optimal antiepileptic drug treat-
ment were studied. Patients had shown an
ability to keep an accurate seizure diary distin-
guishing between simple partial seizures,
complex partial seizures, and secondary gen-
eralised seizures. On entry into the trial,
patients were assessed with a battery of neu-
ropsychological tests to measure general intel-
lectual ability24 and linguistic competence,
and to familiarise the subjects with the testing
procedure. MRI was also performed on all
patients. Further psychological assessment
took place at the end of an eight week baseline
period, and included tests of memory, mental
and motor speed, and cognitive flexibility.
Patients were then allocated 20 weeks of addi-
tional treatment either with vigabatrin (1 g
twice daily increasing after 14 days to 1 5 g
twice daily) or with placebo, using a random
number generated code and double blind pro-
tocol. Patients were clinically assessed every
four weeks thereafter, and underwent repeat
psychological testing during the last week of
the double blind period. Trough serum
concentrations of antiepileptic drugs were
measured at least once during the baseline
and once during the double blind phase of
the study. Concomitant medication was
maintained constant unless there was
clinical evidence of toxicity. After the double
blind period all subjects were offered open
treatment with vigabatrin (1 5 g twice daily)
without breaking the blind, and assessment
was continued until treatment modification
was required. Patients who had received
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vigabatrin in the double blind period contin-
ued on 1-5 g twice daily; those who had
received placebo in the double blind period
received 1 g vigabatrin twice daily and a
matching placebo tablet for two weeks, and
then received 1*5 g vigabatrin twice daily.
Sixteen of the 22 patients who were allocated
vigabatrin at the beginning of the double blind
period who had not undergone surgery under-
went further neuropsychological assessment
between 44 and 68 weeks from the start of the
study, as did 18 of the 23 originally allocated
placebo.
The numbers of simple partial seizures,

complex partial seizures, and secondary gen-
eralised seizures were recorded prospectively
in seizure diaries during the eight week base-
line period and for the eight week periods
between four and 12 and 12 and 20 weeks of
vigabatrin or placebo treatment. For those
allocated treatment with active drug, seizure
frequency and type were also analysed in the
open phase between weeks 20 and 32 and
between weeks 32 and 44 after initiation of
vigabatrin treatment.
The study was approved by the ethics com-

mittee of the National Hospitals for
Neurology and Neurosurgery and all patients
gave informed consent.

PSYCHOLOGICAL TESTING
A series of neuropsychological tests was given
to determine the effects of vigabatrin on cog-
nitive functioning, including memory, mental
speed, mental flexibility, and motor perfor-
mance. Rating scales of mood and behaviour
were also employed. Appointment times were
individualised and each patient's assessments
were performed at about the same time in the
morning. Patients were not prescribed psy-
chotropic medication during the study and
did not drink alcohol for 24 hours before the
test sessions.

DESCRIPTION OF TESTS
Memory
Digit span-The digit span subtest from the
WAIS-R was employed to assess short term
working memory and concentration.24 Scores
recorded were the maximum number of digits
forwards and backwards, and the total num-
ber of digits (forwards plus backwards),
repeated correctly.
Verbal learning-The list learning test from
the adult memory and information processing
battery (AMIPB)25 was used as a multicompo-
nent measure of verbal learning, including
immediate and delayed verbal recall. The test
consisted of a list of 15 words that was read to
the subject five times (list A). Recall was
tested after each presentation (trials 1 to 5)
and again after the presentation of a 15 item
distracting list (trial 6). The scores recorded
were the total number of items recalled over
five trials, the number of words recalled after
the distracting list, an error score, and the
total number of items recalled from the sec-
ond list (list B).
Verbal recall-The subject was required to
recall, both immediately and after a delay of

30 minutes, the main contents of a short para-
graph read aloud by the assessor.25 The
number of items recalled in the immediate
and delayed condition and the percentage of
information retained from the immediate to
the delayed recall test was recorded.
Design learning-This was a non-verbal ana-
logue of the list learning task.25 The subject
was required to draw from memory a simple
geometric design presented for 10 seconds
(design A). The design was presented on five
occasions and recall tested after each presen-
tation. Recall was tested again after the pre-
sentation of a second distracting design.
Scores consisted of the total number of design
segments correctly reproduced in all five trials
(trials 1-5), the number reproduced after the
distractor (trial 6), and the number of correct
segments recalled from the second design
(design B).

Mental speed andflexibility
Information processing speed-The information
processing tasks A and B from the AMIPB
were employed as measures of mental speed.25
These tasks involved rapid repetitive mental
activity and placed little load on memory, rea-
soning, or visual perception. In task A the
subject was presented with a series of five two
digit numbers and was required to strike off
the second lowest of the five numbers. The
number of correct responses and errors after
two minutes on the task were recorded. Task B
consisted of a sheet of items comprising a four
digit number, a hyphen, and a five digit num-
ber. The subject had to cancel the new digit in
each item. The number of items correctly
cancelled and errors made in two minutes
were recorded.
Cognitive flexibility-A modified version of the
Stroop test was used to assess mental flexibil-
ity. A page was presented on which colour
names (for example, red, green, blue) were
printed in different coloured inks that were
usually incongruous with the colour name.
The subject was asked to read through the
colour names as quickly as possible. The sub-
ject was then instructed to ignore the colour
names and to give the colour of the ink in
which the words were printed. The time taken
and errors made were recorded for the two
tasks. A measure of interference was derived
by subtracting performance on the experi-
mental task from that of the baseline task.
Fluency-The subject was asked to say as
many words as possible beginning with the
letter D within sixty seconds. Subjects were
then asked to name as many different animals
as possible in the same time. The score
recorded was the number of novel words pro-
duced for each task.

Motor
Bilateral hand movements-The subject was
asked to alternate between a flat hand and a
fist as many times as possible in 20 seconds.26
The number of successful alternations was
recorded.
Tapping rate-This task assessed speed of
hand movements between two steel plates,
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with a metal stylus connected to an electronic
counter. The subject first undertook the task
with the dominant and then with the non-

dominant hand. For each hand a 15 second
practice run was followed by three 15 second
trials. The score was the mean of the three
trials.

Mood and behaviour
Mood adjective checklist-A checklist adapted
by Lishman was employed.27 The measure

consisted of 24 adjectives descriptive of mood
states to be rated by the subject on a four
point intensity scale. The scores for eight
adjectives were combined to give a rating for
depression and the scores for four adjectives
were summed to give ratings of anxiety,
fatigue, activity, and aggression respectively.
Hospital anxiety and depression scale-This
scale incorporated 14 statements each with
four responses representing intensity.28 Seven
statements referred to feelings associated with
anxiety and seven with depression. The sub-
ject was asked to respond according to how
they had felt over the past few weeks.
Behaviour checklist-A behaviour adjective
checklist based on the scale devised by Brooks
and McKinley29 was completed by a family
member. The scale comprised 18 items to be
rated on a five point-scale, the behavioural
end points being specified in each case. A
numerical value was assigned to each item
and the 18 scores were totalled, a low score

indicating more appropriate behaviour.

STATISTICAL ANALYSIS
Seizure scores for each eight week period were

normalised by logarithmic transformation and
normality was confirmed by data inspection,
and Shapiro Wilks' and Lilliefors' tests.30
Repeated measures analysis of variance'30"3
was performed on serum antiepileptic drug
concentrations and logarithmically trans-
formed seizure data, with the statistical pack-
age for the social sciences on a Macintosh IIsi
computer.

For part of the analysis of seizure and psy-

chological data, subjects were categorised as

"responders" if their complex partial seizure
frequency decreased by more than 50%.

Baseline variables such as WAIS-R quo-

tients and subject age were analysed by

Student's t test or Wilcoxon signed rank test.
Neuropsychological tests repeated as part of
the double blind study were analysed by
repeated measures analysis of variance.30 31

Mood adjective checklist scores were com-

pared by the Mann-Whitney test on the differ-
ence in scores between first and second
assessments. Factors possibly predictive of
a response to vigabatrin were analysed with
the Wilcoxon signed rank test (continuous
variables) or %2 test (categorical variables).

Results
Twenty one women and 24 men were stud-
ied, with age range 15 to 61 years. Thirty five
patients had simple partial seizures, 44
complex partial seizures, and 14 secondary
generalised seizures. Thirty four had a clinical
and EEG diagnosis of temporal lobe epilepsy,
seven of frontal lobe epilepsy and in four the
seizure origin was undetermined. Eleven had
MRI evidence of left and nine of right hip-
pocampal sclerosis, seven had focal areas of
altered signal compatible with gliosis and two
discrete foreign tissue lesions. On study entry,
26 patients were receiving monotherapy: 19
with carbamazepine, three with sodium val-
proate, two with phenytoin, and two with
phenobarbitone. Eighteen were taking two
and one three antiepileptic drugs.
Twenty two patients were allocated vigaba-

trin treatment, and 23 placebo. Minor modifi-
cations of concomitant antiepileptic drug
regimens occurred in two patients in the viga-
batrin treated group (one increased phenytoin
from 375 mg to 400 mg daily and one

decreased carbamazepine from 1400 to 1200
mg daily) and two in the control group (one
increased carbamazepine from 1400 to 1600
mg daily and one decreased carbamazepine
from 1600 to 1200 mg daily). Patient age and
age at onset of seizures were similar in each
group (table 1). Of the 22 allocated vigabatrin
treatment, 13 underwent further neuropsy-

chological assessment between 44 and 68
weeks from the beginning of the study.

SEIZURE CONTROL
There was no difference between vigabatrin
and placebo treated groups in duration of
epilepsy or seizure frequency at baseline

Table 1 Baseline population data and trough serum antiepileptic drug concentrations

Placebo group (median (range) age 27(16-S55)y; Vigabatrin group (median (range) age 29(17-59)y;
age at onset I0(1-22)y) age at onset 11 (2-34)y)

Plasma concentration Plasma concentration
Dose(mg) (mean (SD)) Dose (mg) (mean (SD))
Median (range) Patients (n) (' molil) Median (range) Patients (n) (i molNl)

Baseline:
Carbamazepine 1400 (600-2400) 17 44 (8-0) 1200 (800-2400) 16 42 (10)
Valproate 2000 1 880 1000 (500-2000) 3 530 (230)
Phenytoin 400 (300-425) 3 66 (30) 350 (300-500) 6 58 (29)
Phenobarbitone 30 (30-150) 2 65 (85) 120 1 110
Primidone 250 (250-2250) 2 95 (87) 1250 1 51

Double blind
period:

Carbamazepine 1200 (800-2400) 13 46 (7 3) 1200 (800-2400) 12 45 (9)
Valproate 2000 1 770 1000 (500-2000) 3 390 (360)
Phenytoin 375 (300-500) 2 83 (41) 350 (300-500) 6 52 (18)
Phenobarbitone 120 (30-200) 2 120 (11) 120 1 91
Primidone 1250 (125-2250) 2 71 (72) 1250 1 69

Six patients were taking clobazam throughout the trial period, three in the placebo and three in the vigabatrin group.
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Table 2 Seizure frequency at baseline and during double blind treatment

Baseline Weeks 4-12 Weeks 12-20

SPS CPS SGS SPS CPS SGS SPS CPS SGS

Placebo group:
Median 2 8 0 2 12 0 0 10 0
Back 4 37 8 55 0-58 2-89 9-96 0-32 2-55 9-72 0-48
transformed
mean
Range 55 124 13 178 108 7 249 111 3

Vigabatrin group:
Median 4 15 0 2-5 5 0 4 5 0
Back 5-46 9-72 0-51 3-17 4-13* 0-41 4-62 3-57** 0 35
transformed
mean
Range 91 38 17 156 26 17 196 47 10

* p = 0 009; ** p = 0 001 (repeated measures analysis of variance, group x time interaction. Seizure frequency was assessed over
eight weeks of baseline treatment. Data include median numbers of each type of seizure recorded during eight week periods
(median), antilogarithm of mean of logarithmically transformed seizure data (back transformed mean), and range (minimum
number in range is 0 for all categories). SPS = simple partial seizures, CPS = complex partial seizures; SGS = secondary generalised
seizures.

evaluation. The back transformed mean

seizure frequency in the eight week baseline
period was not significantly different in the
two groups (table 2). Median frequency of
complex partial seizures decreased by 66% in
the vigabatrin treated patients (1-5 g twice
daily) between four and 12 weeks of treat-
ment, which was significantly better than the
control group (50% increase in control group;
group x time interaction p = 0 009). Between
12 and 20 weeks of vigabatrin treatment the
median decrease in complex partial seizure
frequency was 69% (25% increase in control
group; group x time interaction p = 0.001).
The decrease in frequency of simple partial
seizures and secondary generalised seizures
seen at both time points was not significantly
different from the placebo group (table 2).
More patients in the vigabatrin treatment

group improved than in the placebo group.
Nine of the 22 patients on vigabatrin had a

greater than 50% decrease in complex partial
seizure frequency between weeks 4-12 and 10
between weeks 12-20 of the double blind
treatment period compared with the baseline
period; four patients allocated placebo
showed this magnitude of reduction in com-

plex partial seizure frequency during weeks 4-
12 (not significant) and three patients during
weeks 12-20 of the double blind period (p =

0 016 by Pearson XI test).
In comparison with the baseline period,

seizure control deteriorated in fewer patients
receiving vigabatrin in the double blind treat-
ment period than in those receiving placebo.

One of the 22 patients on vigabatrin showed
> 50% increase in complex partial seizures
between weeks 4-12 of the double blind study
compared with the baseline period, and none

between weeks 12 and 20. Of the 23 patients
allocated placebo, seven had > 50% more

complex partial seizures during weeks 4-12
(p = 0-023 by Pearson X2 test), and seven dur-
ing weeks 12-20 of the study (p = 0 005 by
Pearson x2 test).

Forty three patients entered the open phase
of the trial, 23 from the placebo group and 20
from the vigabatrin treated group. On enter-
ing the open phase of the trial, seven of the 10

responders to vigabatrin continued the drug at
3 g/day; three withdrew, two to try other drug
regimens, one for surgical assessment). When
assessed at 44 weeks after commencing viga-
batrin, seizure control had continued to
improve or improvement was sustained in six

of the seven but one patient had deteriorated
slightly (table 3).

There were no significant pharmacokinetic
interactions with concomitant antiepileptic
drugs (table 1) and no significant changes in
biochemical (serum urea and electrolytes, glu-
cose, bilirubin, liver enzymes, creatinine, and
uric acid) or haematological (haemoglobin
concentration, red cell volume, and differen-
tial white cell and platelet counts) variables.

ADVERSE EFFECTS

Forty three patients completed the double
blind phase of the study. Two patients allo-
cated vigabatrin developed severe depressive

Table 3 Long term seizure frequency in patients responding to vigabarin
Complex partial seizures Total seizures

Weeks Weeks Weeks Weeks Weeks Weeks
Patient No Baseline 4-12 12-20 36-44 Baseline 4-12 12-20 36-44

4 12 9 5 Withdrew 21 25 30 Withdrew
7 27 11 8 3 51 24 24 10

12 15 2 0 0 19 4 1 0
19 38 18 15 Withdrew 41 18 17 Withdrew
23 8 4 5 3 8 4 5 3
25 6 0 0 1 9 0 0 1
26 3 4 0 0 3 4 0 0
31 20 5 2 1 20 5 2 3
34 16 1 1 Withdrew 124 174 207 Withdrew
39 3 0 0 0 8 4 10 4

Figures represent seizures recorded during eight week periods in 10 patients who responded to vigabatrin out of the 22 patients who
took the drug from the beginning of the double blind phase of the trial.
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Table 4 Neuropsychological data at baseline and week 20 (double blind phase)

Placebo group scores Vigabatrin group scores

Baseline Week 20 Baseline Week 20

Trial Mean (SD) Mean (SD) Mean (SD) MIean (SD)

Memory:
ListA trials I to 5t 41-7 (8-9) 43-0 (8 0) 44 9 (7 5) 42-9 (9 5)
List Bt 4 9 (2-1) 5-3 (1-5) 5-3 (1-4) 4-8 (1.7)
Trial 6t 7-4 (3-3) 8-6 (2 3) 8 3 (3 2) 8-3 (2 8)
Immediate story recallt 14-3 (7-0) 20-7 (9 2) 14-2 (7 4) 19-5 (8 9)
% retainedt 76-8 (29 7) 69-8 (28-7) 73 0 (27 0) 80-3 (26 6)
DesignAtrials1to5t 29-3 (92) 33-8 (84) 31-4 (11-1) 300 (100)*
Design Bt 5-5 (2-3) 4-1 (1-8) 5-2 (2-2) 4-5 (2 6)
Trial 6t 6-3 (2 5) 7-5 (2 3) 6-5 (2-7) 6-7 (2 6)

Mental speed and flexibility:
ProcessingtaskAtimet 31-0 (8 7) 28-5 (92) 30-8 (9 2) 27 9 (9 2)
Processing task B tim4et 26-3 (9-4) 26-6 (9 0) 25-3 (10 1) 26 2 (7 9)
Stroop colourst 136-8 (58 4) 98-9 (20 3) 159-6 (89 0) 113-1 (31-7)
Fluency (words)t 10-6 (5 0) 10-5 (5-2) 8-7 (5 6) 9-8 (6 8)
Fluency (animals)t 17-1 (4 8) 16-9 (4 0) 16-3 (5 3) 15-5 (5 5)

Motor speed:
Bilateral hand movementst 44-6 (16-3) 42-7 (14-8) 40 0 (12-8) 41-3 (12-1)
Tapping task (dominant)t 85-6 (14.3) 92-0 (19-1) 77-0 (15-0) 72-1 (14-5)**
Tapping task (non-dominant)t 74 0 (9 7) 78-2 (12-7) 67-6 (13-8) 67-5 (13-7)

For descriptions of neuropsychological tests see text. *p < 0-04; **p <0 01: significance calculated by repeated measures analysis
of variance (drug x time interaction). tHigher score better performance. tLower score better performance.

symptoms and withdrew within four weeks of
starting treatment. In both, symptoms
improved within four weeks of vigabatrin
withdrawal. Other adverse effects reported by
two or more subjects in the trial included
weight gain (four of 22 vigabatrin, two of 23
placebo), headache (one of 22 vigabatrin, four
of 23 placebo), constipation (five of 22 viga-
batrin, one of 23 placebo), fatigue (four of 22
vagabatrin, three of 23 placebo), mild depres-
sion (four of 22 vigabatrin, two of 23
placebo), dizziness (three of 22 vigabatrin,
one of 23 placebo), double vision (three of 22
vigabatrin, two of 23 placebo), tremor (two of
22 vigabatrin, three of 23 placebo) and
impaired memory (two of 22 vigabatrin, 0 of
23 placebo). The only difference that
approached statistical significance was consti-
pation (p = 0-07, Pearson's x2 test).

In the open phase of the trial one of the 23
patients who switched from placebo to vigaba-
trin had to withdraw because of the develop-
ment of depression within four weeks of
commencing vigabatrin. In this patient the
symptoms also improved within four weeks of
vigabatrin withdrawal.

NEUROPSYCHOLOGICAL ASSESSMENT
There was no significant difference in IQ
(mean (SD) of the placebo group 90-8 (9 8)
and of the vigabatrin treated group 92-7
(14-3)) or other neuropsychological test
scores between the treatment and placebo
groups at baseline.

There were significant improvements in
performance over time, unrelated to drug or
placebo treatment (practice effects), in scores
for Stroop reaction time, digit span, story
recall, subtests of design recall, and motor
task errors (table 4).

Vigabatrin treatment was associated with a

significant reduction in dominant hand tap-
ping frequency (mean baseline tapping rate
85-6 in placebo group, 77 0 in treatment

group, rising to 92 at the end of the double
blind period in the placebo group but falling
to 72- 1 in the vigabatrin treated group;
group x time interaction p = 0 01, table 4).
The overall score of the design learning task
also showed a vigabatrin associated deteriora-
tion (mean baseline score 29-3 in placebo
group, 314 in treatment group, rising to 33-8
in placebo group but falling to 30 3 in the
vigabatrin treated group; group x time inter-
action p = 0 04; table 4). Other tests did not
show a significant group x time interaction; in
particular, vigabatrin treatment was not asso-
ciated with any significant change in measures
of mood or behaviour in those who tolerated
the drug.

Neuropsychological reassessment of 13 of
those patients allocated vigabatrin in the
double blind phase took place after between
44 and 68 weeks from the beginning of the
double blind study. For technical reasons, in
only three patients was it possible to reassess
the tapping task: mean tapping rate rose from
59 to 70 between 28 and 44-68 weeks of con-
tinuous treatment, whereas in two patients
who discontinued vigabatrin it fell from 75-7
to 74 (p = 0-047 by repeated measures analysis
of variance). There was no evidence of further
deterioration of design learning with pro-
longed vigabatrin treatment in nine patients
who were reassessed during the open phase.
The mean overall score of the design learning
task rose from 28-3 to 37-3 in nine patients
who continued vigabatrin, and from 30-6 to
31-4 in four who discontinued the drug (NS).

Within the vigabatrin treated group, tests of
memory, mental speed and flexibility, and
motor performance did not change differently
in those who responded to vigabatrin (> 50%
reduction in complex partial seizure fre-
quency) compared with those who did not.
Some scores on the mood adjective checklist,
however, showed a significant improvement
in vigabatrin responders compared with
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Table S Mood Adjective checklist scores in patients receiving vigabatrin during the
double blind phase ofstudy divided according to response

Non- responders (n = 10) Responders (n = 10)

Median Range Median Range p Value

MACL activity
score:

Trial 1 3 0-9 3 0-9
Trial 2 3 0-10 3-5 0-6 NS

MACL anxiety
score:

Trial 1 3-5 0-7 3-5 0-9
Trial 2 4-5 0-9 4 0-8 NS

MACL
depression score:

Trial 1 3 0-12 6 2-17
Trial 2 6 2-13 5 0-10 0 01

MACL fatigue
score:

Trial 1 5 0-8 5 2-10
Trial 2 6-5 1-11 4 0-8 0 03

MACL
aggression score:

Trial 1 1 0-5 3-5 0-6
Trial 2 1-5 0-8 1 5 0-5 0 04

*Significance by Mann-Whitney test on differences between assessments at baseline (trial 1) and
on vigabatrin treatment (trial 2). "Responders" experienced > 50% decrease in frequency of
complex partial seizures during treatment with vigabatrin during the double blind phase of the
study.

non-responders (depression score p = 0-01,
fatigue score p = 0 03, aggression score p =
0 04, table 5).

FACTORS PREDICTIVE OF RESPONSE TO
VIGABATRIN
The following factors were analysed for
potential to predict the therapeutic response
to vigabatrin: age, site of epileptic focus, pres-
ence of hippocampal sclerosis (defined by
MRI)," site of electroencephalographic
seizure focus, duration of epilepsy, age of
onset of seizures, and history of febrile con-
vulsion. No significant predictive potential
was identified for any factor.

Discussion
Patients recruited for this study had drug
resistant partial seizures. Despite this, vigaba-
trin treatment was effective. There was a >
50% improvement in the control of complex
partial seizures in 45% of patients during the
double blind period of 20 weeks of treatment,
and a statistically significant improvement in
overall complex partial seizure frequency
compared with the placebo control group.
The reductions in simple partial seizures and
secondary generalised seizure frequencies
associated with vigabatrin were not signifi-
cant. Of those who responded to the drug, at
least 60% continued to respond at 44 weeks.
One vigabatrin treated patient became seizure
free from 32 to 44 weeks of treatment, and
one from 12 to 56 weeks of treatment
although at review at 64 weeks this patient
had experienced two simple partial seizures.
No patient factors predictive of response
could be identified; for instance those with
well defined focal abnormalities on brain
imaging responded as well as those with
normal brain imaging.

Although vigabatrin treatment (1-5 g twice
daily) was generally well tolerated, potentially
serious adverse psychiatric effects (depres-
sion) occurred in 9-1% (two of 22) during the

double blind phase and in a further 4-3% (one
of 23) of those introduced to the drug in the
open phase of the trial. These developed
within four weeks of starting vigabatrin and
were rapidly reversible on discontinuation of
the drug. These rates are slightly higher than
have generally been reported in other stud-
ies.2-" In this study vigabatrin was introduced
rapidly (2 glday for two weeks increasing to
3 g/day), and more gradual introduction of the
drug may produce lower rates of intolerance.
There were no cases of vigabatrin related psy-
chosis. "3'6 Scores on the mood. adjective
checklist, behavioural rating, and hospital
anxiety and depression scale indicated that no
vigabatrin related adverse effects had been
detected by patients or families of those who
tolerated the drug.
Of the neuropsychological tests only the

dominant hand tapping rate and the overall
score of the design learning task showed sig-
nificant vigabatrin associated impairment.
The magnitude of the effect on dominant
hand tapping was of the order of 14%; the
other motor tasks tested, bilateral hand move-
ments and non-dominant hand tapping,
showed no significant change. Unblinded
assessment of three patients who were avail-
able for further testing after 44 weeks of viga-
batrin treatment showed an improvement in
motor function compared with two patients
who had stopped the drug. This finding is
consistent with the development of tolerance
to vigabatrin induced motor slowing.

Impairment of motor speed is a recognised
adverse effect of antiepileptic drugs.
Treatment with phenytoin has been associ-
ated with impaired motor performance,33 and
withdrawal of phenytoin, carbamazepine, and
sodium valproate with improvement in motor
speed.34 Vigabatrin is known to effect motor
function, and has been successfully used to
treat spasticity due to multiple sclerosis and
spinal cord disease. 12 Further studies are
required to confirm that the vigabatrin associ-
ated motor impairment is fully reversible on
drug withdrawal.
A statistically significant impairment of a

measure of visual memory developed in the
vigabatrin treated group, although the magni-
tude of the change was not great. Subjective
memory impairment was reported in 9% (two
of 22) patients allocated vigabatrin in the
double blind period of this study; this has
been previously reported as an adverse effect
of vigabatrin treatment.'2 Objective vigabatrin
related memory impairment, however, has not
previously been reported. Patients with partial
seizures, especially those with temporal lobe
epilepsy, may have pre-existing memory dys-
function," and may therefore be more sensi-
tive to drug induced memory impairment.
Although it is not yet possible to determine
whether the effect is fully reversible on vigaba-
trin withdrawal, retesting of the patients who
continued the drug between 44 and 52 weeks
of treatment showed no evidence of further
decline in memory function. The absence of
vigabatrin related changes in other neuropsy-
chological test scores implies that the drug did

1062

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.57.9.1057 on 1 S

eptem
ber 1994. D

ow
nloaded from

 

http://jnnp.bmj.com/


Effects of vigabatrin on partial seizures and cognitive function

not induce major cerebral cognitive impair-
ment after 20 weeks of treatment. As the
design learning task was not critically depen-
dent on motor speed, impaired performance
in the vigabatrin treated group could not be
accounted for by motor slowing.

Analysis of objective neuropsychological
test scores according to drug responsiveness
in the vigabatrin treated group showed that
those patients whose complex partial seizure
frequency fell by > 50% did not differ from
the remainder of the group, implying that the
patients' performance in these tests was not
significantly impaired by seizures. The signifi-
cant improvements in the subjective mood
adjective checklist scores of depression,
fatigue, and aggression in vigabatrin respon-
ders as compared with non-responders reflect
positive mood changes in those whose
seizures had improved. This effect may not be
drug specific and may be a response to
improved seizure control.

In conclusion, vigabatrin treatment was
effective in reducing complex partial seizure
frequency in a group of patients with refrac-
tory partial epilepsy: 45% had a > 50%
reduction in seizures. In at least 60% of those
who responded to the drug, the therapeutic
effect was sustained over the 44 week study
period. Nine per cent of patients treated were
intolerant of vigabatrin because of depression
that reversed on stopping the drug. Vigabatrin
treatment was associated with a small but sta-
tistically significant reduction in motor speed
and a modest impairment of performance on
a visual memory task. The influence of long
term treatment and reversibility of these
effects on withdrawal of vigabatrin remain to
be established.

Addendum
Since this paper was submitted, Gillham et al36
have reported 24 patients who received add
on treatment with vigabatrin (1 g twice daily
for six weeks then 1-5 g twice daily for six
weeks) or placebo in a cross over study.
Patients reported sedation when first treated
with vigabatrin; there was no evidence of cog-
nitive impairment.

We are grateful to Marion Merrell Dow for supporting this
investigation and for the supply of vigabatrin and matching
placebo medication.
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