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with such treatment. Drug treatment during the pregnancy 
presents a special concern because of potential adverse effects on 
the fetus. Infants born to WWE are more likely to be premature 
have low birth weight (LBW), and small head circumference.[3] 
There is an increase risk in congenital malformation in the offspring 
of WWE,[1,5-7] and the risk is higher in those women taking 
polytherapy compared to monotherapy.[8] Common major fetal 
malformations associated with AEDs includes cardiovascular 
defects, neural tube defects, and cleft/lip palate.[1,5,8]

Unlike other countries which have developed their own AED 
registries,[9-11] there is no systematic registry to capture data on 
WWE in our local setting. Therefore, we attempted to capture some 
of this information using a hospital-based study. The aims of this 
study were to determine the changes in frequency of seizures and 
to investigate pregnancy and birth outcomes in pregnant WWE.

Materials and Methods

This retrospective study was conducted at the Hospital Raja 
Perempuan Zainab II (HRPZ II), which is a government-funded 

Introduction

In addition to changes in seizure frequency and duration, 
pregnant women with epilepsy (WWE) are at increased risk 
of complications during pregnancy or delivery.[1-3] They have 
a higher frequency of pre-eclampsia, vaginal bleeding, and 
cesarean delivery.[1,3,4] As such, many may need continuous 
antiepileptic drug (AED) treatment during pregnancy.

The challenge in providing optimum management to these patients 
is to balance the benefits of AED treatment such as preventing 
seizures or adverse effects of seizures, with the risks associated 
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hospital located in the North-East of peninsular Malaysia. 
A list of all pregnant women diagnosed with epilepsy who 
attended the Obstetrics and Gynecology (O&G) clinic of 
HRPZ II between 1st October 2006 and 31st March 2011 
was obtained from the clinic. Patient medical records were 
acquired from the hospital’s medical record office. This 
study was approved by the Clinical Research Center and the 
Director of HRPZ II.

All patients with regular follow-up at O&G clinic and who were 
pregnant at least once were included. Patients with incomplete 
antenatal record or those who did not deliver at HRPZ II were 
excluded.

Data were collected starting from the day patient was referred 
to the O&G clinic until the patient gave birth at HRPZ II. These 
included data on demography, AED medications, seizures 
type and frequency, and pregnancy complications. In our 
setting, all patients with epilepsy are managed by medical 
consultants at the Medical Clinic. During the pregnancy, 
although patients are under the care of the O&G consultants 
the medical consultants continue to see these patients at the 
O&G clinic. Data on seizure type was based on what was 
documented in the O&G medical records. Seizure frequency 
was determined for 9 months before and during pregnancy.[12] 
Data for clinical findings of neonates were obtained from 
individual infant medical record. Neonatal data included 
gestational age, gender, weight, and Apgar score. Pre-term 
birth was defined as a birth occurring at gestational age of 
less than 37 weeks. LBW was defined as weight of less than 
2500 g, irrespective of gestational age.[13] Small for gestational 
age (SGA) refers to birth weight and/or crown-heel length that 
is less than expected for gestational age and sex.

Descriptive statistics were used to describe demographic 
profile, pregnancy, related complications, and fetal outcomes.

Results

A total of 1,014 pregnant women attended the O&G Clinic 
during the 5-year period. 44 women were diagnosed with 
epilepsy. Due to technical problems, 11 patient records were 
not available at the time of review. Five patients did not give 
birth at the hospital and three patients did not keep regular 
clinic appointments. Only records of 25 patients were included 
for analysis.

From 25 patients, a total of 33 different pregnancies were 
determined. For the purpose of analysis, each pregnancy was 
treated separately. All patients were of Malay ethnic origin. 
The mean age of these patients was 28.18 (±6.2) years old. The 
distribution of cases (n = 33) by seizure type was as follows: 
Generalized tonic-clonic, n  = 6; complex partial, n  = 9; and 
unspecified seizure type, n = 10.

Before pregnancy, 15 (45.5%) patients received AED 
monotherapy, 16 (48.5%) were on polytherapy and 2 (6.1%) 
were not on any AED. During their pregnancies, all 
patients were treated with AED; 14 monotherapy and 19 
polytherapy [Table 1]. 97% were on folate supplement 
(5 mg daily). During the pregnancy, the most common 

AEDs used were carbamazepine (CBZ) (n  =  17) and 
phenytoin (PHT) (n = 17), followed by valproic acid (VPA) (n = 13), 
lamotrigine (LTG) (n = 8) and topiramate (n = 1).

Seizure frequency decreased in 5 (15.2%), increased in 
18 (54.5%) and unchanged in 10 (30.3%). Cesarean deliveries 
were conducted in 6 cases (18.2%). They were performed 
because of the occurrence of seizure (n  =  1), breech 
presentation (n  = 1), prolonged delivery (n  = 2), placenta 
previa major (n = 1) and acute fetal distress (n = 1). Other 
types of pregnancy-related complications are shown in 
Table 2.

19 (57.6%) boys and 14 (42.4%) girls were born [Table 3]. 
Preterm delivery (≤37 weeks) was recorded in 11 (33.3%) 
infants. Seven (21.2%) infants had a birth weight of 
less than 2500 g LBW. The mean head circumference 
in boys was 29.6  ±  1.34 cm and in girls 32.1  ±  1.49 cm. 
Eight infants were referred to the neonatal intensive care 
unit for ventilator support and close observation. Fetal 
complications occurred in 8 (30%) newborns, which included 
hyperglycemia, respiratory distress, congenital pneumonia, 
bronchiol plexus neuropraxia, hydroenchephalus, and mild 
hyperbilirubinemia.

Table 1: Antiepileptic drug treatment before and during 
pregnancy

Antiepileptic drug Before pregnancy 
(%)

During pregnancy 
(%)

None 2 (6.1) ‑
Monotherapy

CBZ 3 (9.1) 3 (9.1)
VPA 6 (18.2) 5 (15.2)
PHT 5 (15.2) 4 (12.1)
LTG 1 (3.0) 2 (6.0)

Polytherapy
Two combinations

CBZ+VPA 3 (9.1) 1 (3.0)
CBZ+PHT 5 (15.2) 7 (21.2)
CBZ+LTG 1 (3.03) 2 (6.0)
VPA+PHT 3 (9.1) 4 (12.1)
VPA+LTG ‑ ‑
PHT+LTG 1 (3.03) 1 (3.0)

Three combinations
VPA+CBZ+topiramate 1 (3.03) 1 (3.0)
CBZ+VPA+LTG 1 (3.03) 2 (6.0)
CBZ+PHT+LTG 1 (3.03) 1 (3.0)

CBZ=Carbamazepine, VPA=Valproic acid, PHT=Phenytoin, LTG=Lamotrigine

Table 2: Pregnancy‑related complications

Complications (%)
Anemia 6 (18.2)
Gestational diabetes mellitus 5 (15.1)
Gestational hypertension 2 (6.1)
Intrauterine growth retardation 2 (6.1)
Premature rupture of membrane 2 (6.1)
Vagina bleeding 2 (6.1)
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Discussion

Increased in seizure frequency occurred in more than half of 
pregnancies in our patients. Reported rates of patients with 
changes in seizure frequency during pregnancy are quite 
variable, probably due to sample size and methodological 
differences. The percentages of patients with an increase in 
seizure frequency range from 14% to 32%.[7,14,15] Factors that 
have been suggested to influence changes in seizure during 
pregnancy in an individual patient include altered disposition 
of AEDs, poor compliance with treatment, psychological 
stressors, and physiological and hormonal changes.[6,16-18] In 
addition, there is about 25% risk of getting a seizure during the 
pregnancy if the seizure-free period before pregnancy is 1 year 
and the risk decreases with the length of seizure freedom.[19]

In the present study, the increase in the number of patients on 
polytherapy is consistent with the higher percentage of patients 
with increased seizure frequency during their pregnancies. 
This may imply that seizures were not fully controlled in many 
patients, even before pregnancy. Doctors might have instituted 
polytherapy in an attempt to control seizures in these patients. 
Further analysis shows that among patients with increased 
seizure frequency during pregnancies, more than 60% were on 
polytherapy. Our small sample size might have overestimated 
the percentage of patients on polytherapy in this study. A recent 
study conducted in India based on a large registry of epilepsy 
and pregnancy shows only 30% of WWE were on more than 
one AED.[20]

Although ideally, conception should be delayed until 
seizure control is established, unplanned pregnancy is 
still common.[21,22] Faced with such circumstances, it may 
be difficult for doctors to provide effective counseling to 

potential mothers. Nevertheless, findings from other studies 
in developed countries have shown that quite a number of 
WWE (10% to 66%) did not use AEDs during pregnancy, which 
may indicate better pre-pregnancy management (e g., seizure 
control) and planning in these patients compared to our local 
setting.[2,3,14,23] In addition, there is a higher degree of awareness 
and knowledge among patients in developed countries. For 
example, in Norway more than 60% WWE of childbearing 
age were aware of the need to consult with their Neurologist 
when planning a pregnancy.[24] Therefore, raising awareness 
among our patients regarding the importance of pre-pregnancy 
planning should be given a priority and needs to be examined 
in the future in our setting.

Our result shows that the AED most prescribed was CBZ and 
PHT. In India, with the exception of phenobarbitone, a similar 
pattern of older AED use has been reported.[20] The use of 
VPA has been associated with increased risk of malformation 
compared to use of CBZ, PHT or LTG.[8,20,25] A recent report from 
Australia suggests a decreasing trend of VPA being prescribed 
in WWE, which was reflected in a similar downward trend in 
fetal malformation.[26] Likewise, an analysis of several specialty 
centers in the USA and UK shows a decline in WWE being 
treated with VPA.[23] VPA is still commonly prescribed among 
our patients and it would be interesting to look at the trend in 
prescribing in such patients in the future in response to current 
awareness of the effects of VPA.

Cesarean deliveries were performed in about 18% of 
pregnancies in this cohort of patients. In Malaysia, the rates 
of cesarean deliveries have been increasing steadily over the 
years, and in 2006 the average rate in public hospitals was 
about 16%.[27] Findings from studies evaluating cesarean rates 
differ[3,15] although in general, WWE taking AED may not 
have substantial increased risk in cesarean delivery.[7] Other 
pregnancy related-complications among our patients include 
anemia, gestational diabetes mellitus, intrauterine growth 
retardation, gestational hypertension, vaginal bleeding, 
and pre-term premature rupture of membrane. These are 
complications also commonly reported in several other 
studies.[2,3,15] Anemia was found to be a common medical 
problem among our patients during the pregnancy. It is a 
standard practice to prescribe folate and iron supplements to 
all pregnant women in our setting.[28] Such supplements are 
usually initiated at the beginning of pregnancy and continued 
until 1 month after delivery. Despite this effort, only 50% of 
pregnant women had improved hemoglobin levels.[29] Poor 
compliance to folate therapy has been reported.[30] Postpartum 
bleeding is a common cause of maternal mortality and anemia 
has been identified as one of the risk factors.[31] AED use during 
pregnancy has been associated with an increased tendency for 
postpartum bleeding;[4] and therefore, it is critical that anemia 
is monitored and treated adequately during pregnancy.

In our study, about one-third of babies were delivered 
preterm and 21.2% of babies were born with LBW. Even 
though, the sample size is small, the spectrum of reported 
fetal complications in our patients is similar to those reported 
elsewhere.[3,15] Although drug treatment presents a risk of such 
neonatal outcomes,[3,15] recent report by Chen et al. 2009,[32] 
showed that the occurrence of seizures itself is associated with 
the risk of having preterm delivery, LBW and SGA neonates.

Table 3: Neonatal outcomes

Parameter N (%)
Gender

Boys 19 (57.6)
Girls 14 (42.4)

Apgar score (at 5 min)
<7 3 (9.1)
>7 30 (90.9)

Birth weight
<2500 g (LBW) 7 (21.2)
2500‑3000 g 10 (30.3)
>3000 g 16 (48.5)
SGA 2 (6.1)

Delivery
<37 week 11 (33.3)
≥37 week 22 (66.7)

Fetal complicationsa

Respiratory distress 7 (21.2)
Hypoglycemia 2 (6.1)
Mild hyperbilirubinemia 2 (6.1)
Hydroencephalus 1 (3)
Left bronchiol plexus neuropraxia 1 (3)
Congenital pneumonia 1 (3)

aTotal number was 8 (one newborn may have more than one complications), 
LBW=Low birth weight, SGA=Small for gestational age
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Conclusion

Despite being on treatment, many of our patients still 
had seizures during their pregnancies and many required 
polytherapy. Because of the adverse effects of seizures and drug 
treatment on pregnancy outcomes, it is imperative that they are 
provided with appropriate counseling for planned pregnancies.
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