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Evaluation of antiepileptic drugs in
pregnancy in a Jordanian army
hospital
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ABSTRACT We aimed to determine a treatment protocol for pregnant women with epilepsy. We selected 50
pregnant women from the antenatal clinic, King Hussein Medical Centre, who had been treated for epilepsy
prior to pregnancy. They were divided into 3 groups. Group A (n = 16) received monotherapy with carbam-
azepine, group B (n = 16) received combined therapy with carbamazepine and phenytoin, and group C (n =
18) received no drugs because they refused treatment for fear of harming the fetus. Only 1 woman on
monotherapy had seizures. In group B, no one had seizures, but 2 pregnancies were terminated because of
neural tube defects. In group C, 5 patients had 1-2 seizures. No babies delivered to women in group C had
congenital anomalies but 25% of babies born to mothers in groups A and B had minor congenital anomalies,
a statistically significant difference.

Evaluation des médicaments antiépileptiques pendant la grossesse dans un hépital militaire
jordanien

RESUME Notre objectif était de définir un protocole thérapeutique pour les femmes épileptiques enceintes.
Nous avons sélectionné 50 femmes enceintes au dispensaire de surveillance prénatale du centre médical
Roi Hussein, qui avaient traitées pour I'épilepsie avant la grossesse. Elles ont été réparties en trois groupes :
le groupe A (n = 16) a regu une monothérapie a base de carbamazépine, le groupe B (n = 16) aregu une
association de carbamazépine et phénytoine et le groupe C (n = 18) n'a regu aucun médicament car les
femmes ont refusé le traitement de peur de nuire au foetus. Une seule femme dans le groupe de mono-
thérapie a eu des crises. Dans le groupe B, aucune n'a eu de crises, mais 2 grossesses ont été interrom-
pues en raison d'anomalies du tube neural. Dans le groupe C, 5 patientes ont eu 1 a 2 crises. Aucun bébé né
dans le groupe C ne présentait d’'anomalies congénitales mais 25 % des bébés nés dans les groupes A et
B présentaient des malformations congénitales mineures, ce qui constitue une différence statistiquement
significative.

'Department of Obstetrics and Gynaecology, King Hussein Medical Centre, Amman, Jordan
(Correspondence to R. Bargawi: raficadnan@hotmail.com).
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Introduction

Epilepsy is the most common neurological
disorder that the obstetrician encounters in
pregnancy, as about 1% of the population is
affected [/]. Seizures in pregnancy have an
incidence of 0.15%—10% [2].

During recent years, many antiepileptic
drugs have been approved for pre-
conception in different countries. Some
promising drugs are in various stages of
development and many are being tested to
determine which drug or combination of
drugs is safest for the fetus.

The majority of women with epilepsy
who become pregnant have uncomplicated
pregnancies and healthy babies. Nonethe-
less, pregnancy management must include
folic acid before pregnancy and awareness
of the teratogenic effect of the drugs, ob-
stetric complications and contraception.

The primary objective of our study was
to evaluate the safety of available antiepi-
leptic drugs for the fetus and simultaneous-
ly to reduce the incidence of seizures, so as
to deliver a healthy baby with the fewest
complications possible.

Methods

We enrolled 50 pregnant women in our
study, each with a history of epilepsy. They
were aged 25-35 years, multiparous, with
known past history of epilepsy for the last
5 years, and with no obvious cause of the
disease. All women were regular attenders
of the internal medicine clinic at King Hus-
sein Medical Centre, Amman, Jordan, and
were receiving various drug therapies for
epilepsy management. They were followed
in the antenatal clinic from their initial visit
through to delivery and during each visit a
detailed history of seizures was taken. Each
woman had had at least 3—4 seizures during
the 12 months prior to pregnancy while on

treatment. The poor control was mainly
due to lack of patient compliance with the
antiepileptic medication. Vital signs were
recorded, especially blood pressure, and a
detailed ultrasound examination was done
at 16—18 weeks gestation.

The women were randomly classified
into 3 groups: Group A had monotherapy
with carbamazepine. Group B had com-
bined therapy of carbamazepine and pheny-
toin and group C had no antiepileptic
medication. The benefits and side-effects
of the drugs were explained to the women
at their first antenatal visit. Those assigned
to group C were aware of the possibility of
an increased frequency of seizures. A few
women refused medication and were as-
signed to Group C. All the women signed
consent forms.

All patients were on treatment before
pregnancy and the serum level of the drugs
was taken at each visit and the dose was
adjusted accordingly for those in groups A
and B. We asked the women to attend the
antenatal clinic fortnightly during the first 2
trimesters and then weekly in the third tri-
mester: they all attended regularly. The
course of the pregnancy and the neonatal
outcome were identified and compared be-
tween the groups. Statistical analysis was
done using Fisher exact test.

Results

In group A (n = 16), 1 of 16 patients (6%)
had 2 seizures between 30-34 weeks ges-
tation. We continued giving her the same
treatment, keeping the serum level of car-
bamazepine at its optimal level. All patients
in group A reached term and had normal
vaginal deliveries. The neonates of 4 wom-
en in this group had minor congenital
anomalies (incidence 25%); these anoma-
lies included distal digital hypoplasia and
ear flap abnormalities.
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No patients in group B (n = 16) had sei-
zures, but the babies of 6 women (37.5%)
developed congenital anomalies. Of these,
4 neonates had minor anomalies and 2
women underwent pregnancy terminations
at 14-weeks and 16-weeks gestation with
the diagnosis of anencephaly with open spi-
na bifida, i.e. not compatible with life.

In group C (n = 18), 5 patients (27%)
had at least 1 seizure during the prenatal
period. All refused medical treatment for
the fear of harming the fetus. Moreover,
some were not even aware of the occur-
rence of the seizure and we would verify
events with their relatives. All the patients
in this group had normal vaginal deliveries.
Unfortunately 1 patient had a seizure just
after delivery, which was managed appro-
priately and the patient and her child re-
mained in good general condition. No
congenital abnormalities were detected
among the offspring of this group (Table
1).

Major fetal malformations were detect-
ed in group B, although none occurred in
groups A and C but the difference was not
statistically significant (P =0.07). The mal-
formations were not associated with sei-
zures. No seizures occurred in the

combined therapy group compared with
both group A and group C but again the
difference was not statistically significant
(P = 0.03). However, minor congenital
anomalies were noted in both groups A and
B compared with group C which was a sta-
tistically significant (P = 0.01).

Discussion

Pregnancy may be problematic for epileptic
woman because obstetric complications
tend to be more frequent and seizure con-
trol may be affected. The risk of seizures is
high: during labour the risk is almost 10-
fold higher. There is a 2-fold or 3-fold in-
crease in the risk of birth defects with the
use of antiepileptic drugs [3]. Anticonvul-
sants to prevent the occurrence of seizures
are recommended during pregnancy, even
if they are potential teratogens [3,6,5].
One area of controversy involves the
effect of pregnancy on seizure frequency,
as approximately one-third of patients will
have an increase in frequency, although the
remainder will have no change or a de-
crease [4,5]. The effect of pregnancy on
epilepsy may be inferred from the woman’s

Table 1 Seizures and neonatal congenital anomalies with monotherapy, combined therapy and

without medication

Outcome GroupA(n=16) GroupB(n=16) GroupC(n=18) P-value
Monotherapy Combined No seizure
with therapy with control
carbamazepine carbamazepine medication
and phenytoin

No. % No. % No. %
Seizures 1 6 0 0 5 27 0.03
Minor congenital anomalies 4 25 4 25 0 0 0.01
Major congenital anomalies 0 0 2 1252 0 0 0.07

aPregnancies terminated at 14 weeks and 16 weeks.
Significance at: P < 0.01 (Fisher exact test).
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seizure frequency before pregnancy. As a
rule, the fewer seizures in the 9 months be-
fore conception, the lower the risk of epi-
lepsy worsening during pregnancy [/].

In our study, the incidence of seizures
increased in the group with no treatment
(Group C). Similarly, in Germany the fre-
quency of seizures increased for patients
who were not on medication [6].

The increase in seizure frequency dur-
ing pregnancy is the result of a quicker rate
of clearance of antiepileptic drugs. One
study concluded that sub-therapeutic se-
rum levels of antiepileptic drugs correlated
highly with increased frequency of seizures
in epileptic pregnant women [7]. The state
of seizure control in epileptic pregnant
women should therefore be monitored reg-
ularly during the course of the pregnancy.

The effects of antiepileptic drugs on the
fetus are complex [8]. The four most com-
monly used drugs—carbamazepine, phe-
nobarbital, phenytoin and valproic
acid—are known to cross the placenta and
have teratogenic effects. The rate of con-
genital malformations in patients using
these drugs is approximately 2—3 times that
of non-epileptic mothers [9]. An estimated
6%—8% develop congenital malformations;
thus, more than 90% of mothers taking an-
tiepileptic drugs during pregnancy will de-
liver normal children [9].

Additional factors have been linked to
the increased rate of anomalies in the fetus-
es of patients taking antiepileptic drugs.
Multiagent therapy appears to enhance the

malformation rate [/0]. In addition, pheny-
toin and carbamazepine have been associat-
ed with patterns of malformation that are
quite similar [//,/2]. Common anomalies
include mildly dysmorphic face and fingers
with stubby distal phalanges and hypoplas-
tic fingernails, suggesting a “fetal antiepi-
leptic drug syndrome” [9].

Despite the etiologic uncertainty, indi-
vidual drugs have been associated with
specific anomalies. Cleft lip and palate and
cardiac and urogenital defects are reported
with phenytoin [/3]. Spina bifida occurs in
1%—-2% of the fetuses of patients taking
valproic acid [/4]. The malformation pat-
tern associated with phenobarbital is similar
to that seen with phenytoin. Carbamazepine
was thought to be the safest of the antiepi-
leptic drugs, but recently it too has been
associated with spina bifida at a rate of ap-
proximately 1% [15].

The management of a pregnant woman
with epilepsy should start during the pre-
pregnancy period. We recommend that the
physician optimize control of seizures with
the lowest possible dose of a single agent;
give folic acid supplementation; and coun-
sel the patient about risks. In the prenatal
period, serum anticonvulsant levels should
be regularly checked to adjust the dose to
control seizures. The fetus should also be
regularly checked. Finally, during delivery
and the postpartum period, the physician
should strive to avoid occurrences of con-
vulsions.
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