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SUMMARY Eighty-eight patients with the onset of epilepsy in adult life were randomly allocated to
treatment with sodium valproate (600 mg/day), or phenytoin (300 mg/day), and followed up for
at least 12 months. Both drugs were highly effective in the control of tonic-clonic seizures, irrespective
of whether they were accompanied by focal features, but were markedly less effective in the control
of partial seizures. Two patients exhibited acute allergic reactions to phenytoin. No significant differ-
ences have yet emerged in the efficacy of the two drugs, and valproate may be considered as a

"first-line" anticonvulsant in the treatment of adult onset epilepsy.

Although the evaluation of anticonvulsant therapy
in epileptic patients over the years has been un-
satisfactory,' recent studies have demonstrated that
with serum anticonvulsant level monitoring, ap-
proximately 800% of patients with adult onset
epilepsy can be rendered seizure-free by treatment
with either phenytoin or carbamazepine.23 These
results have encouraged the use of single drugs in
the management of epilepsy rather than poly-
pharmacy,4 but there is little information as to which
anticonvulsant drugs are most effective when given
alone.
Sodium valproate (sodium di-n-propylacetate)

possesses anticonvulsant activity in both animals and
man.5 It is effective in the control of generalised and
partial seizures and is particularly valuable in the
treatment of generalised seizures in childhood.6 Its
place in the treatment of adult onset epilepsy is less
certain, and few studies have reported on the use of
valproate alone, in the management of adult
patients.7 8 Furthermore, little data is available to
allow one to compare the efficacy of valproate as a
single drug, with that of other more conventional
anticonvulsants.

Phenytoin is a well established "first-line" anti-
convulsant, although it is associated with many
chronic toxic effects.9 We report the results of a com-
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parative study of valproate and phenytoin in newly
diagnosed, adult epileptic patients who have been
followed up for 12 months.

Methods

Patients over the age of 16 years, with a clear history of
two or more epileptic seizures in the previous 3 years,
were randomised to therapy with either sodium valproate
or phenytoin, after stratification for age, sex, and type of
seizure. Three age groupings were used, that is 16-25,
26-65, 65 years or older. Patients were allotted to a tonic-
clonic seizure group if there was no positive clinical
evidence of a focal onset or aftermath to the seizure.
Other groups consisted of patients with complex partial
seizures with or without secondarily generalised seizures,
and simple partial seizures with or without secondary
generalisation. Inclusion in the first group does not
indicate that all patients had "primary generalised
epilepsy". Indeed some of these patients had focal EEG
abnormalities.
On entry to the study patients were routinely in-

vestigated with a skull radiograph and electroencephalo-
gram (EEG). Further neurological investigation was
undertaken as clinically indicated. Prior to therapy
estimations of haemoglobin, white cell count, platelet
count, MCV, serum B12 and folate, and red cell folate
were carried out. Plasma urea, creatinine, serum calcium
and alkaline phosphatase, bilirubin, aspartate trans-
aminase, and serum albumin and globulin concentrations
were also measured.

Patients were commenced on therapy with either
sodium valproate (600 mg per day, in three divided doses)
or phenytoin (300 mg per day, in three divided doses),
within 3 months of their last seizure. Follow-up was at
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3 month intervals after the initiation of therapy, although
patients were seen more frequently in some cases where
this was indicated. At each visit the occurrence of seizures
or side-effects were documented and serum anticonvulsant
levels estimated. Compliance was estimated by counts of
tablets returned to the pharmacy. At 6 month intervals
following the commencement of therapy haematological,
and biochemical screening were repeated as above.

If further seizures occurred during the follow-up period
the dose of anticonvulsant was increased. For patients
receiving phenytoin, the daily dose was increased by 50
mg if the previous plasma level was below 10 ,sg/ml
(40 mmol/l), and by 25 mg if the level was 10 lAg/ml
(40 mmol/l) or greater. Increments were administered
until seizures were controlled or clinical signs of intoxi-
cation occurred, irrespective of the serum level.

Patients who had further seizures whilst taking
valproate received sequential increments to 1 2 g/day,
2 1 g/day, and 3 g/day (in three divided doses), until there
wereno seizures or unacceptable adverse effects developed.
An individual drug was only regarded to have "failed"

if the patient suffered unacceptable side-effects, or when
seizurescontinued atdoses up to those which causeddose-
related side-effects, or in the case of valproate seizures
continued in spite of treatment with a maximum dose of
3 g/day.

Results

One hundred and three patients were entered into the
study 12 months or more before the date of analysis.
Fifty-two of these were allocated to therapy with val-
proate, and 51 to therapy with phenytoin. Eleven pat-
ients were lost to follow-up, eight from the valproate
group and three from the phenytoin group. All were

seizure-free, and without side effects at the last follow-
up they attended.Four patients died within thefollow-
up period, two from intracranial tumours diagnos-
ed after randomisation, one from stroke, and one

frommyocardial infarction. Ofthesefourpatients, two
had been allocated to therapy with valproate and
two to phenytoin. Of the remaining 88, 51 had a

history of tonic-clonic seizures without focal
features (23- were treated-with valproate, and 28 with
phenytoin) and 32 patients had complex partial
seizures with or without secondary generalisation
(16 received therapy with valproate, and 16 with
phenytoin). Five patients had symptoms of simple
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partial seizures with or without secondary generalisa-
tion, and for the present analysis these have been
included with the complex partial seizure group.

TONIC-CLONIC SEIZURES WITHOUT FOCAL

FEATURES
Table 1 illustrates that there was no difference in the
sex, age and EEG abnormalities of patients in the
two therapeutic groups. There were no significant
differences between valproate and phenytoin treated
groups for the length of history of epilepsy, the
frequency of seizures, and the number of seizures
prior to therapy (Mann-Whitney U test).
Table 2 illustrates the outcome of drug therapy in

these groups of patients. Nineteen (83 %) patients re-

ceiving valproateremained seizure-free during thefirst
12 monthsof therapy. Four(17 %)hadfurther seizures
at 3 to 9 (mean 4-8) months after the initiation of
therapy and required an increase in dosage. Three
patients were controlled at the first dosage increment
of valproate (1 -2 g/day) for periods of between 6 and
18 months. One patient had a further seizure 3
months after the first dosage increment of valproate
and required a second increment to 2-1 g/day, but
has been followed for 9 months without further
seizures. In this group a total of eight seizures
occurred in the 12 months of therapy, compared
with 72 in the same period before treatment, that is a
reduction of 89 %.
Twenty (71 Y.) phenytoin-treated patients remained

seizure-free. Six (21 %) patients required an increase
in phenytoin dosage because of further seizures
occurring one to 6 months (mean 4 6) after the start
of therapy. Two patients remained seizure-free after
the first dosage increment of phenytoin for periods
of 9 and 12 months respectively. Four patients
required a second increment of phenytoin because of
further seizures, which occurred between one and 6
months (mean 2-8) after the first increment. Three of
these patients have subsequently been followed for a
further 12 months without fits, but one has con-
tinued to have seizures up to doses sufficient to
cause acute phenytoin toxicity (ataxia, dysarthria,
and nystagmus). Two patients were withdrawn from
phenytoin therapy shortly after commencement. In

Table 1 Patients with tonic-clonic seizures (without focal features)
Sex Age (yr) EEG No seizures Length of history (months)

pretreatment pretreatment

M F Range (mean) N G F Range (median) Range (median)

Valproate 11 12 16-64 (31) 16 4 3 2-20 (35) 1-192 (85)
Phenvtoin 15 13 16-67 (33) 22 2 4 2- 8 (3C) 1- 60 (6-0)

N = normal or non-specific abnormality.
G = generalised paroxysmal abnormality.
F = focal paroxysmal abnormality.
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Table 2 Outcome of therapy-patients with tonic-clonic seizures

Fit-free Further fits Failed Early withdrawal Total

Valproate 19 (83%) 4 (17%) 0 0 23
Phenytoin 20 (71 %) 5 (18%) 1 (4%) 2 (7%) 28

Column 1 vs columns 2 + 3, exact probability test p = 0-73 (NS).
Further fits-seizures occurring after the commencement of therapy, but subsequently controlled on an increased dose.
Failed-continued seizures in spite of increases in dosage sufficient to cause toxicity.

one case this was due to a maculo-papular rash, and occurred at one to 12 months after the initiation of
in the other because of an acute erythroderma, therapy (mean 5'2 months). Seven of these patients
associated with jaundice and disturbed liver function have subsequently been controlled on an increased
tests. In both cases withdrawal of phenytoin resulted dose of 1 2 g/day of valproate for between 7 and 16
in a rapid improvement in symptoms and the months (mean 10 months). One of these patients
subjects subsequently tolerated valproate well. however developed hair loss and was withdrawn

In this group there were 74 tonic-clonic seizures in from valproate in spite of good seizure control.
the 12 months prior to treatment, compared with 24 Seven patients continued to have seizures whilst
in the same period after treatment (15 of these were receiving 1-2 g/day valproate. These seizures
in the same patient) that is a reduction of 68%. occurred at one to 3 (mean 1 7) months following the

dosage increment to 1-2 g/day. One patient re-
PARTIAL SEIZURES (WITH OR WITHOUT mained seizure-free for 6 months following a second
SECONDARY GENERALISATION) dosage increment, but developed hair-loss neces-
Table 3 illustrates that there is no difference in sex, sitating valproate withdrawl. One patient has re-
age and the EEG findings in the patients in the two mained controlled on a dose of 3 g/day valproate for
treatment groups. The groups do not differ signifi- a period of 6 months, but 5 (25% of the whole group)
cantly for the number of seizures, the length of the patients have continued to have seizures in spite of
history and the frequency of seizures in the 12 doses of valproate of 2-1 g/day in three patients, and
months prior to therapy (Mann-Whitney U test). 3 g/day in two patients, which caused the develop-
Table 4 gives the response to therapy with valproate ment of a characteristic syndrome of intoxication.

and phenytoin in patients with partial seizures. Of This consisted of the development of a fine postural
20 patients treated with valproate six (30 %) remained tremor, motor restlessness and irritability, and in
seizure-free on the initial dose of valproate, but 14 three patients excessive weight gain. Thus, some
patients (70%) experienced further seizures. These seven (35%) patients with partial seizures treated

Table 3 Patients with partial seizures

Sex 4ge (yr) EEG No seizures Length of history (monthv)
pretreatment pretreatment

M F Range (mean) N G F Range (median) Range (median)

Valproate 9 11 16-65 (36) 10 0 10 a. 2-360 (10) 1-5-132 (15)
b. 0- 12 (1 5)

Phenytoin 10 7 26-63 (40) 9 0 8 a. 2-360 (10) 1 -360 (12)
b. 0- 30 (3-0)

N = normal or non-specific abnormality. a = partial seizures.
G = generalised paroxysmal abnormality. b = secondary tonic-clonic seizures.
F = focal paroxysmal abnormality.

Table 4 Outcome of therapy-patients with partial seizures

Fit-free Further fits Failed Early withdrawal Total

Valproate 6 (30%) 7 (35%) 7 (35%) 0 20
Phenytoin 6 (35%) 8 (47%) 3 (18%) 0 17

Column I vs columns 2 + 3, exact probability test p = 1-00 (NS).
Columns I + 2 vs column 3, exact probability test p = 0-29 (NS).
Further fits-seizures occurring after the commencement of therapy but subsequently controlled on an increased dose.
Failed-continued seizures in spite of increases in dosage sufficient to cause toxicity.
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with valproate have been withdrawn from the drug
during the first 12 months of therapy because of
either failure of seizure control, or the development
of untoward side-effects at doses necessary to
achieve seizure control.

In the 12 months after the commencement of
valproate there were 74 partial seizures compared to
approximately 310 in the 12 months prior to therapy,
a reduction of 75%. Of the 14 patients experiencing
further seizures on valproate, only four had a total
of five secondarily generalised fits, a reduction of
85% in the number of such seizures, compared to the
12 months before treatment. Twelve patients who had
tonic-clonic seizures prior to treatment had no such
attacks whilst taking valproate.
Of 17 patients with partial seizures treated with

phenytoin six (35 %) have remained seizure-free
during the period of follow-up. Eleven (65 %) had
further seizures at between one and 3 months (mean
2-0 months) after the initiation of therapy. An
initial dose increase of phenytoin to 350 mg daily
resulted in control in four more patients for periods
of between 9 and 15 months. Seven patients ex-
perienced further seizures between one and 9 months
(mean 4-0 months) after the dose of phenytoin was
increased to 350 mg daily. Of these seven patients
further increases of dosage up to 375 or 400 mg of
phenytoin daily resulted in control in three patients
for periods of 3, 9 and 15 months. One patient has
had further seizures whilst taking both 400 and 450
mg of phenytoin daily and is subsequently being
followed up taking a dose of 475 mg daily. Three
patients (18% of the whole phenytoin-treated group)
have continued to have seizures up to doses of 375,
400 and 475 mg daily, which caused symptoms and
signs of phenytoin intoxication.

In this group of patients there were 66 partial
seizures in the 12 months after the commencement
of phenytoin compared to approximately 145 in the
same period prior to treatment, a reduction of 54%.
Of the 11 patients with further seizures on phenytoin
only two patients had a total of five further tonic-
clonic seizures, a reduction of 90% in the number of
such seizures. Twelve patients who had tonic-clonic
seizures prior to therapy had no such attacks on
treatment.

COMPLIANCE
Data on compliance is incomplete, as some patients
persistently failed to return unused tablets to the
pharmacy. Some patients were obviously non-
compliant on the basis of their plasma drug levels,
but all these subsequently failed follow-up, and have
therefore been excluded from the present analysis.
No patient included in this analysis ever had a
recorded compliance of less than 75 %, and there was

no major difference between the compliance of the
two groups.

HAEMATOLOGICAL AND BIOCHEMICAL
PARAMETERS
Changes in haematological and biochemical para-
meters were examined by comparison of pre-treat-
ment values with values obtained after one year on
treatment using Student's paired t test. Small but
statistically significant changes were seen in the case
of phenytoin where there was an increase of mean
cell volume (p < 0 05), and reductions in serum
folate (p < 0-01), red cell folate (p < 0-001), calcium
(p < 0 05), and albumin (p < 0 05). For valproate
there was again a small but statistically significant
increase in mean cell volume (p < 0 05), and reduc-
tion in red cell folate (p < 0-01), and in serum
albumin (p < 0-001). No significant changes were
noted in any other parameters, and with the exception
of the single patient with phenytoin induced hepato-
toxicity, no haematological or biochemical para-
meters deviated at any time from the normal range.

Discussion

The preliminary data from this study do not
suggest any major differences in the efficacy of
valproate and phenytoin in adult onset epilepsy. The
groups of patients randomised to valproate and
phenytoin are comparable in all major respects:
that is for age, sex, proportion of patients with EEG
abnormalities, and length of history and the severity
of epilepsy prior to therapy. Furthermore, the follow-
up periods which have been compared were identical,
that is 12 months for each patient, thus enabling
statistical analysis of our data. Although pre-
existing plasma levels of phenytoin were used to
determine the size of increments of phenytoin
dosage (which was not the case for valproate)
neither drug was regarded to have "failed" unless
seizures continued up to doses sufficient to cause
adverse reactions.
The results for phenytoin are very similar to

previously published data on the use of phenytoin as
sole anticonvulsant therapy.2 3 In these studies
phenytoin was highly effective in suppressing tonic-
clonic seizures whether or not these occurred in
association with partial seizures. However the drug
was markedly less effective in the control of partial
seizures particularly when these appeared to have a
temporal lobe origin. The data from this study
suggests a similar spectrum of efficacy for valproate.

Valproate and phenytoin were most effective in
that group of patients who at the time of random-
isation had symptomatology only of tonic-clonic
seizures. Thisgroup iscertainly not homogeneous and
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is likely to contain many patients have a partial
epilepsy as well as those with generalised epilepsy.
So far, however, the finding of a focal EEG ab-
normality in this group does not appear to predict
a poorer response to drug therapy. Failure of control
occurred twice as often in patients with partial
seizures receiving valproate. Although this difference
is not statistically significant, further follow-up may
show phenytoin to be a more effective drug in this
group of patients.

Valproate and phenytoin did not differ in their
effect on haematological, and biochemical para-

meters, with the exception that phenytoin reduced
serum calcium whilst valproate did not. It is interest-
ing that both phenytoin and valproate have effects on
mean cell volume and red cell folate levels, in spite of
the major differences in the structure of these two
drugs. No major changes in liver function tests have
been evident in the series of patients treated with
valproate, in spite of previous reports of hepato-
toxicity with valproate.10 11 Indeed only one patient,
receiving phenytoin, has shown evidence of hepato-
toxicity during the course of this study. Both drugs
have been relatively well tolerated by patients and in
only two cases has an anticonvulsant drug had to
be withdrawn early in the course of therapy
because of a drug-induced skin reaction (phenytoin
in both cases).
Few studies have reported the use of valproate as a

sole anticonvulsant agent.7 In the majority of patients
thus treated so far there has been a predominance of
childhood epilepsy, and the present study represents
the first major study of valproate in previously
untreated adult onset epilepsy. The demonstration
of a similar efficacy of valproate and phenytoin is in
keeping with the report of Shakir et al,8 who
studied a smaller number of patients, with a varying
period of follow-up which made the statistical
comparison of treatment groups difficult.
At high doses of valproate (1 2 g/day and above)

some symptoms of apparently dose-related toxicity
were seen. These consisted of excessive weight gain,
hair loss and tremor, all of which have been pre-
viously associated with valproate treatment.1213
However, some mental state changes were also seen

which consisted of motor restlessness and irritability,
often associated with some form of affective change.
These latter effects tended to be subtle and to develop
with a latent period of two or three months after an
increment of valproate. They were however con-

sistently relieved by subsequent withdrawal of this
drug. Other patients have previously been described
taking valproate alone, who developed not dissimilar
mental state changes.14 Symptoms of dose-related
toxicity were only seen with plasma valproate levels
greater than 90 ,ug/ml (630 mmol/1).

In conclusion, preliminary results from the first
year's treatment with valproate would suggest that it
is as effective as phenytoin, and can reasonably be
used as an anticonvulsant of first choice in adult
onset epilepsy. More prolonged follow-up is,
however, necessary to confirm these results. Such
longer term comparisons of individual anticonvulsant
drugs used as sole therapy are required to enable a
morerational use of both old andnew anticonvulsant
drugs.

We are grateful to all those physicians who
kindly referred patients for inclusion in this study, to
Labaz for financial support, and to Professor
DA Shaw and Dr EH Reynolds for their helpful
criticism and advice. DMT is in receipt of an MRC
Training Fellowship.
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