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Abstract 
 
OBJECTIVE: Our aim was to analyse the effects of epilepsy and antiepileptic drug 

(AED) treatment on pregnancy and the perinatal outcome. 

DESIGN: Retrospective case-controlled study 

Population We analysed the obstetric and foetal outcomes among women with 

epilepsy (WWE) who were followed-up at the Department of Neurology, and who 

delivered at the Department of Obstetrics and Gynaecology (n=86) between 2000 

and 2012.  

METHODS: Statistical comparisons of different obstetric and foetal parameters on a 

sample of 86 WWE and 86 non-WWE were assessed by the chi-square-test, the 

independent sample t-test and Kruskall-Wallis analysis. 

MAIN OUTCOME MEASURES: The prevalence for a congenital malformation after 

exposure to AED, the seizure pattern during pregnancy and probably epilepsy or 

drug-related conditions 
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RESULTS: The rate of congenital malformations among the newborns of all AEDs 

exposed mothers was 8.14 %. This rate was higher for pregnancies exposed to 

valproic acid as compared with carbamazepine, lamotrigine and levetiracetam-

containing AEDs (p = 0.054). There were three peaks of seizures: during the third 

trimester, during delivery and in the puerperium. The prevalence of miscarriages, 

whereas assisted vaginal delivery was significantly higher among the WWE than 

among the non-WWE (7% vs. 0% p=0.015; 45. 34 % vs. 58. 14 %, p=0.026) was less 

frequent. 

CONCLUSIONS: Our results are in accordance with those of previous studies from 

the aspect of valproic acid-related congenital malformations, the elevated risk of 

miscarriages and non pregnancy-related hypertensive disorders. In contrast with 

recent publications, there were no significant differences in other neonatal outcomes 

between the case and control groups. 

 

KEYWORDS: epileptic seizures during pregnancy, antiepileptic therapy, congenital 

malformations, perinatal outcomes 
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INTRODUCTION  

Epilepsy is a rather frequent neurological disorder, with an overall estimated 

prevalence in the European Union of 0.5–0.7%. Among pregnant women the 

prevalence has been estimated to be 0.3–0.5% [1]. The clinically heterogeneous 

class of seizures and forms of epilepsy disorder was clinically classified by the 

revised International League Against Epilepsy (ILAE) Commission 2010 

[2]. Generalized and focal epilepsy were defined as occurring seizures in and rapidly 

engaging bilaterally distributed networks (generalized) and within networks limited to 

one hemisphere and either discretely localized focal or more widely distributed.  The 

various forms of epilepsy are categorized first by specificity: electroclinical 

syndromes, nonsyndromic epilepsies with structural–metabolic causes, and 

epilepsies of unknown cause. Recent studies suggest that 90% of (WWE) have a 

successful outcome of pregnancy and deliver healthy children, and they are not at an 

increased risk of obstetric or neonatal complications [3,4]. However, previous 

publications have reported elevated risks of miscarriages, preterm birth, intrauterine 

growth retardation, low birth weight and long-term developmental deficits among the 

neonates of WWE [5,6]. Besides these risks, the rates of maternal complications, 

including gestational diabetes mellitus, hypertensive disorders and intracranial 

antepartum haemorrhage have been determined among WWE [7,8]. Findings from 

several studies have confirmed the greater risks of such malformations in neonates 

exposed to AEDs in utero; the risk was about 3-fold higher than that in the children 

born to healthy women [9,10].  

One of the main concerns for WWE is how seizures are influenced by pregnancy. 

The EURAP study demonstrated that, nearly 60% of WWE remained seizure-free 

during pregnancy [11]. The seizure pattern during pregnancy may be influenced by 
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the levels of oestrogen and progesterone.  When changes occur in the levels of 

oestrogen and progesterone, some women exhibit changes in seizure pattern. The 

serum levels of AED and metabolic changes (such as diabetes mellitus) are also 

important factors.  

 

OBJECTIVES 

Our investigation had three main aims: (1) To analyse the incidence of maternal 

obstetrical and neonatal complications among WWE during pregnancy as compared 

with women without epilepsy (2) To explore the relationship between congenital 

anomalies and maternal exposure to antiepileptic drugs. (3) To analyse the seizure 

pattern during pregnancy, and in the peripartum (1 day before or after delivery) and 

postpartum periods (6 months after delivery) among WWE.  

 

 

MATERIAL AND METHODS 

 

All pregnant WWE (n=86), who required obstetric care at the Department of 

Obstetrics and Gynaecology, Szeged, Hungary, and who were also treated in the 

Department of Neurology, Szeged, Hungary, between 2000 and 2012 were enrolled 

in our study.  

The members of the Control group were selected at random from among pregnant 

women with no diagnosis of epilepsy or any other neuropsychiatric disorders and 

who delivered in our tertiary care centre during the period mentioned above. 

Demographic characteristics such as age, co-morbidity and miscarriages were 

evaluated in the pregnant WWE group. 
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Obstetrical data 

The delivery mode (vaginal delivery or caesarean section) of these patients and the 

existence of any disease were recorded. 

The parameters evaluated were the pregnancy and neonatal outcomes such as the 

mean gestational age at delivery, prematurity, postmaturity, intrauterine growth 

retardation, and congenital malformations. Parameters of the neonates including the 

average birth weight, birth length, head- and chest circumferences, umbilical cord 

blood pH, 5-minute Apgar score less than 5 and rate of breastfeeding until 6 months 

were also analysed. The pregnancy and neonatal complications were defined 

according to the WHO criteria (1960).  

 

Epilepsy-related data 

The epilepsy-related data evaluated included AED use, epileptic seizures during the 

various trimesters of pregnancy and potentially AED-related congenital 

malformations. The forms of epilepsy syndrome (primary or secondary) and focal and 

generalized seizures determined were in accordance with the revised ILEA 

Commission 2010 [2].  Concepts for Organization of Seizures and Epilepsies of ILEA 

[3 
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Ethics 

The study was fully approved by the University of Szeged Ethics Committee 

(Approval No. 3136). 

 

 

Statistical analysis 

For comparison of the different perinatal parameters, the χ² test and the independent 

sample t-test were performed. Results were considered statistically significant with  p 

< 0.05.Relationships between congenital anomalies and the different AED regimens 

were examined by non-parametric Kruskal-Wallis analysis. All statistical analyses 

were performed with SPSS (Statistcial Package for Social Sciences) version 20. 

 

RESULTS  

In the group of 86 pregnant WWE, the mean age was 29.4± 5.37 years, and in the 

control group it was 30 ± 5.5 years.  

1. Maternal characteristics 

The maternal characteristics and the co-morbidity data in the epileptic and non-

epileptic groups are detailed in Table 1. 

The number of obes women was significantly lower in the WWE group than in the 

control population (2. 32 % vs. 10. 46 %, p = 0.001). 

Non-pregnancy-related hypertension was more prevalent among the WWE (5.81%) 

than among the women without epilepsy (0 %, p = 0.03).  

There was no significant difference between the two groups from the aspects of pre-

eclampsia or gestational diabetes mellitus. 

 



8 
 

2. Seizures during pregnancy and peripartum, postpartum period 

The characteristics relating to maternal seizures are summarized in Tables 2. and 

Table 3It was observed that 30 of the WWE (34.88%) did not experience seizures 

during their pregnancy. 

In the 56 cases (65.12%)  where did occur seizures during the gestational period  

26.8% (n = 15) were in the first trimester, n=14 (25%) in the second trimester and 

n=27 (48.2%) in the third trimester of pregnancy. Five seizures occured in the 

peripartum period.  

During the first six months epileptic attacks were detected in 4 cases. There were 

three peaks of seizures during the gestational period. 69.8% of the WWE (n = 60) did 

not exhibit in the rate of seizures. In 23 cases (26.7%) there was a progression of 

secondary focal seizures. 

During delivery one woman (1.2%) underwent a grand mal epileptic seizure. Her 

pregnancy was terminated by medically indicated caesarean section (See in Table 

3.). During the puerperium changes in the seizure patterns were detected in 2 WWE 

(2.3%)  
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3. Perinatal outcomes 

Data on the delivery mode and the parameters of the newborn are presented in 

Tables 4 and 5. 

The mean gestational age was practically the same 38.5 ± 2.1 and 38.4 ± 2.2 weeks 

(p> 0.05). The average body weight of the neonates in the WWE group was 3186.3 ± 

563.1 g, while that in the control group was, and 3246.7 ± 574.6 g. 

Miscarriage was significantly more frequent in the epileptic group than in the non-

epileptic group (p = 0.015). 

The prevalence of assisted vaginal delivery was significantly lower (45.34% vs. 

58.14%, p = 0.026) among the WWE than among the women without epilepsy. The 

rate of caesarean sections was non-significantly different in the two groups and the 

rates of prematurity, intrauterine growth retardation and postmaturity were similar. 

The foetal chest circumference and the mean birth length of the neonates were non-

significantly different, and likewise no significant difference between the two groups 

from the aspects of the head circumference. 5-minute Apgar scores and the umbilical 

cord blood pH. 

 

4. Prevalence of AED use during pregnancy 

Data on AED use during pregnancy and the detected congenital malformations for 

each treated group are presented by in Table 6. 

Fifteen patients (17.44%) were treatment-naive for AED during pregnancy, whereas  

71 (82.56%) were exposed to various first-, and second-generation AED  regimens 

during the gestational period. 
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42.25% of WWE (n = 30) received only monotherapy, and the remaining 57.74% (n = 

41) combination -therapy.  

Fourteen (16.23%) WWE received valproic acid-containing monotherapy. 16 (18.6%) 

WWE valproic acid combined with lamotrigine, and 11 WWE (12.79%) valproic acid 

combined with carbamazepine. Carbamazepine-containing monotherapy was 

administered in 10 cases (11.63%). Combinations of lamotrigine+carbamazepine, 

and lamotrigine+levetiracetam were prescribed in 8 (9.30%) and 6 (6.98%) WWE, 

respectively. Lamotrigine-containing monotherapy was administered to 6 patients 

(6.98%). 

5. Congenital malformations 

The rate of congenital malformations among the neonates of all AED exposed 

mothers’ newborns was 8.14 % (n=7). Four cases were observed following, valproic-

acid containing monotherapy: ductus Botalli persistens (n = 2), an atrial septum 

defect (n = 1) and a ventricular septum defect (n = 1). Two congenital malformations, 

involving gastrochisis and hypospadiasis occured after administration of the 

combination, valproic+acid-carbamazepine. One atrial septum defect was seen after 

carbamazepine monotherapy. The rate of congenital malformations was greater for 

pregnancies exposed only to valproic acid than for those exposed to all other AEDs 

(p=0.054). The possible valproic acid related congenital malformations were 

summarized in Table 7. 
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6. Rate of breastfeeding 

The rate of breastfeeding was significantly lower among the WWE than among the 

women without epilepsy, since 40% of all the babies were breastfed in the case 

group in comparison with 100% in the control group. 

 

DISCUSSION 

Obesity was observed to be frequent in the normal population than among the WWE. 

Our results are in agreement with those of Bunyan et al. [7], who observed significant 

differences in hypertensive disorders between epileptic and control groups. In the trial 

by Thomas et al. [12] on 1297 women, their patients demonstrated three peaks of 

seizure relapse in the course of the pregnancy (during first and second and six 

months), and the frequency of seizures was highest during the three days 

peripartum. Their findings on that large population are supported by our results 

relating to 86 WWE. It is widely accepted that, miscarriage is more frequent among 

WWE. In agreement with Morrell et al. [5], detected a significant difference in the rate 

of miscarriages between the WWE and the controls (p = 0.015). Recent studies [13, 

14] indicated that the risk of caesarean section was higher among WWE than among 

women without epilepsy. In their report relating to 220 women Katz et al. [15] showed 

that epilepsy is an independent risk factor for delivery by Caesarean section.  

Whereas, Hiilesma et al. [16] did not observe a significant difference in the 

Caesarean section rate among 150 WWE. Our results too demonstrated that the rate 

of Caesarean section did not different significantly between the two groups.  
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Olafsson et al. [17] concluded from the data on 82 women that, the perinatal mortality 

and mean birth weight among WWE were significantly different from those in the 

normal population. There were no cases of perinatal mortality in our cohort. Yerby et 

al. [18] reported that epilepsy was associated with a 2.79-fold risk of preeclampsia. 

Our study did not reveal any cases of pregnancy complicated by pre-eclampsia 

among WWE. Viinkainen et al. [19] concluded that the rate of small for gestational 

age is associated with epilepsy, but our data did not support this finding. 

Samrén et al. [20] reported strong correlations between maternal exposure to AEDs 

and a significantly lower birth weight, intrauterine growth retardation and a smaller 

head circumference of the newborn. The study by Holmes et al. [21] indicated that 

the phenotype of major congenital malformations is strongly associated with different 

AEDs. Congenital heart diseases mainly occured among WWE exposed to 

carbamazepine. In agreement with their results, in our study population included 1 

case of an atrial septum defect associated with carbamazepine monotherapy. The 

use of valproic acid in pregnancy, especially in doses over 1000 mg per day, is 

known to be associated with a higher risk of spina bifida as compared with other 

AEDs [22]. This elevated risk could be diminished by using controlled-release or 

divided daily doses of valproate and administeing folic acid during gestation. In our 

retrospective survey, 14 (16.23%) WWE received valproic acid-containing 

monotherapy. 16 (18.6%) WWE valproic acid combined with lamotrigine, and 11 

(13%) WWE valproic acid combined with carbamazepine. The daily doses of valproic 

acid were 300-600 mg in 61.1% of these valproic acid-exposed patients.  While 3.9%  

received 900 mg per day. All of these women took folic acid throughout their whole 

pregnancy period.  Two cases of ductus Botalli persistens, 1 atrial septum defect and 

1 ventricular septum defect were observed following VPA-containing monotherapy in 
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our study and 1 case each of gastrochisis and hypospadiasis were detected after 

exposure to the combination of valproic acid and carbamazepine therapy. The rate of 

congenital malformations in pregnancies exposed to valproic acid was higher than for 

to all the other AEDs (p = 0.054). The guidelines of the American Academy of 

Neurology and the American Epilepsy Society [23] state that most women with 

primary generalized epilepsy should receive second-generation AEDs such as 

lamotrigine instead of valproic acid because of teratogenic potential. In 16 (18.6%) of 

our WWE lamotrigine was combined with valproic acid. The combinations 

lamotrigine+carbamazepine, and lamotrigine+levetiracetam were provided to 8 

(9.30%) and 6 (6.98%) of the WWE, and lamotrigine-containing monotherapy 6 

patients (6.98%) cases. One congenital malformation was observed in the 

lamotrigine+valproic acid-exposed group.  Despite the risks, neurologists have to 

prescribe valproic acid to WWE in some wich respond epilepsy syndromes only to 

valproic acid in order to prevent seizures during pregnancy. Fortunately, in our survey 

17% of the WWE were not exposed to any AEDs at all during their pregnancy. 

Breastfeeding is known to have beneficial effects, but there is concern that 

breastfeeding during AED therapy might be harmful to the cognitive development of 

the baby [24]. 

A prospective observational multicentre trial involving the data on 519 children [25] 

indicated that, the adverse cognitive effects in children after foetal valproic acid 

exposure persisted for 4.5 years. From this aspect, the rate of breastfeeding in WWE 

was relatively low in our patient population. 
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LEGENDS OF TABLES AND FIGURES 

 

 

Table 1. Frequency of co-morbidities in the epileptic and 
control groups  

  Women with 
epilepsy  
(n=86) 

Women 
without 
epilepsy 
(n=86) 

 
p 

n % n % 

Obesity (BMI > 30) 2 2.32 9 10.46 0.001 

Pre-eclampsia 2 2.32 2 2.32 N.S. 

Hypertension 5 5.81 0 0 0.03 

Gestational diabetes 
mellitus 

4 4.65 4 4.65 N.S. 

 

 Abbreviation: BMI: body mass index 

                N.S.:  not statistically significant. Statistical analysis was performed with the 

chi-square test and the Fischer exact test 

 

 

 Table 2. Seizure occurrence  

 Epileptic group (n=86) 

            No attack during pregnancy 30/86 (34.88%) 

No. of seizures during pregnancy 56/86 (65.12%) 

1st trimester 15/56 (26.80%) 

2nd trimester 14/56 (25%) 

3rd trimester 27/56 (48.21%) 

  

No. of seizures in the peripartum period 5/56 (8.93%) 

No. of seizures in the postpartum period 4/56 (7.14%) 
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Table 3. Seizure relapses during pregnancy and the puerperium 

 n % 

No changes in seizure 
pattern 

60 69.8 

During the 3 rd trimester 23 26.7 

During delivery 1 1.2 

In the puerperium 2 2.3 
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N.S.:  not statistically significant  Statistical analysis was performed with the chi-

square test and the Fischer exact test 

 

 

 

 

 

Table 4. Comparison of delivery mode and neonatal parameters 

in the case and control groups 

  Women with 
epilepsy 
(n=86) 

Women 
without 
epilepsy 
(n=86) 

 
 

p 

n % n % 

Prematurity 

(<37 weeks, <2500 g) 

12 13.95 9 10.46 N.S. 

Intrauterine growth retardation  5 5.81 1 1.16 N.S. 

Assisted vaginal delivery 39 45.34 50 58.14 0.026 

Caesarean section 40 46.51 33 38.37 N.S. 

Miscarriage 6 7 0 0 0.015 

Post-term birth 21 24.41 21 24.41 N.S. 

Mean gestational age (weeks) 38.5 ± 2.1 38.4 ± 2.2 N.S. 
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Table 5. Parameters of neonates of women with and without epilepsy 

  Women with  
epilepsy  
(n=86) 

Women without 
epilepsy 
(n=86) 

 
 

p 

    

5-minute Apgar score 9.62±0.8 9.8±0.42 N.S. 

Chest circumference 
of the newborn (cm) 

32.4±2.5 32.93±1.16 N.S. 

Head circumference 
of the newborn (cm) 

33.54±1.68 33.65±1.4 N.S. 

Mean birth length (cm) 48.93±2.58 49.64±4.2 N.S. 

Umbilical cord blood 
pH 

7.29±0.09 7.28±0.1 N.S. 

Mean neonatal birth 
weight (gram) 

3186.3 ± 563.1 3246.7 ± 574.6 N.S. 

 

N.S.:  not statistically significant. Statistical analysis was performed with the 

Independent sample t-test. 
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Table 6. Relationship of epilepsy syndromes and AED use during pregnancy 

and congenital malformations  

 

 

* PG: primary generalized epilepsy, PF: primary focal epilepsy, SG: secondary 

generalized epilepsy, SF: secondary focal epilepsy; WWE: women with 

epilepsy; 

AED: antiepileptic drug, CM: congenital malformation 

 

 

 

 

 

 

 

 

 

*Type 
of 

epilepsy 

AED exposure during pregnancy No. of 
AED- 

treated 
WWE 
(n=86) 

Percen
tage of 
all 
WWE 

No. of 
CMs 

SF Not exposed to AED 15 17.44 0 

PG  
Valproic acid 

14 16.23 4 

SF Lamotrigine 6 6.98 0 

PG  
Carbamazepine 

10 11.63 1 

PG  Valproic acid + Lamotrigine 16 18.604 1 

PG Valproic acid + Carbamazepine 11 12.79 1 

PG Lamotrigine + Carbamazepine 8 9.30 0 

SF,
SG 

Lamotrigine + Levetiracetam 6 6.98 0 
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Table 7.  Relationship between valproic acid exposure and detected congenital 

malformations 

 

 VPA+* VPA-** Not 
exposed 
to AED 

p 

Congenital 
malformations 

6 1 0 0.054 

Healthy 
neonates 

35 29 15  

 

Statistical analysis was performed with the non-parametric Kruskall-Wallis test. 

*VPA+: valproic acid-containing therapy, ** VPA-:  not valproic acid therapy  instead 

lamotrigine, carbamazepine or levetiracetam 


