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This article explores the therapeutic 
problems that arise when a patient with 
epilepsy on treatment becomes pregnant 
and needs both effective seizure control 
and attention to the safety of her fetus

Epilepsy is usually managed by neurologists or general 
practitioners. Managing epilepsy during pregnancy is 
a major therapeutic challenge, as the potential adverse 
effects of antiepileptic drugs on the fetus must be bal-
anced against the maternal and fetal risks associated 
with uncontrolled seizures. The situation we describe is 
ideal as our patient told her neurologist of her plans to 
become pregnant (see Scenario box). In such cases, the 
patient can receive counselling and treatment changes 
can be put in place before conception, whereas in many 
cases the woman is already pregnant when she alerts her 
doctors. Switching from valproate to lamotrigine was 
successful in our patient, but the effects of such switches 
are unpredictable. Some patients will have relapses or 
an increase in the frequency of seizures, which may 
prompt trials of other drugs. Some women may need 
to revert to the original treatment to control seizures—
in this case valproate at the lowest effective dosage. 
Any switches between antiepileptic drugs should be 
accomplished and assessed before conception to avoid 
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risks to the fetus induced by maternal seizures.
This article focuses on the management of women 

who have seizures before pregnancy and not those who 
have them for the first time during pregnancy, such as 
women who develop eclampsia.

How common is epilepsy in pregnancy?
Population based studies indicate a prevalence of epi-
lepsy in pregnant women of up to 0.7%,1 although 
register based studies have reported prevalences of 
0.2-0.4%.2 3 Women other than those with epilepsy take 
antiepileptic drugs, however, as they are increasingly 
being prescribed for psychiatric disorders and neuro-
pathic pain disorders.

Does pregnancy affect epilepsy?
Pregnancy has no effect on seizure control in most 
women with epilepsy. Although population based studies 
indicate that symptoms deteriorate in 15-30% of women, 
they improve in a similar proportion of women.4-7 This 
could partly reflect random fluctuations. In a prospective 
international study of 1736 pregnancies, about 60% of 
women remained seizure free throughout pregnancy.8 
Delivery and labour carry an increased risk, with 2-5% 
of women with epilepsy having seizures at these times.8 
Antiepileptic drugs may differ with respect to efficacy 
during pregnancy. Fewer women were seizure free on 
oxcarbazepine, and dose increases during pregnancy 
were more frequent with oxcarbazepine and lamotrig-
ine.8 This may be related to changes in the pharmacoki-
netics of these drugs during pregnancy (box 1).9

How do seizures affect pregnancy?
Although the absolute risk is low, a larger than expected 
proportion of maternal deaths in the United Kingdom 
is caused by epilepsy. This may be accounted for by 
seizures in women who stop taking their drugs when 
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Box 1 | Factors that may affect seizure control in 
pregnancy and delivery
•	Non-compliance with and withdrawal of drugs (often due 	
	 to fear of teratogenic effects)
•	Alterations in pharmacokinetics of antiepileptic drugs 

caused by gestation
•	Pregnancy related hormonal changes
•	Sleep deprivation in pregnancy; physical and mental 

stress in labour

Scenario
A 33 year old woman had had occasional myoclonic jerks in the mornings since the age of 
15, usually after sleep deprivation. Two years later, after her first generalised tonic-clonic 
seizure, she was diagnosed with juvenile myoclonic epilepsy, an idiopathic generalised 
epilepsy. After her second tonic-clonic seizure she was prescribed valproate. During the 
next two years, she had a few more tonic-clonic seizures until the dosage of valproate was 
increased to 500 mg twice daily. On this medication, she was free from seizures for 11 years 
and only had isolated myoclonic jerks—years apart—always after sleep deprivation.

Two years ago, her medication was changed from valproate to lamotrigine in response to 
her plans for pregnancy and the concern that valproate could be teratogenic. This conversion 
was uneventful. She has remained free from tonic-clonic seizures, but her myoclonic jerks 
have been slightly more frequent despite a lamotrigine dose of 150 mg twice daily. 

The pregnancy was planned together with her neurologist. She was followed more 
closely during pregnancy, with clinical check-ups and monitoring of lamotrigine plasma 
concentrations every second month. The dosage of lamotrigine was gradually increased 
to 250 mg twice daily during the second half of pregnancy in response to an increased 
frequency of myoclonic jerks caused by a fall in lamotrigine plasma concentrations to less 
than half of the prepregnancy values. She had an uneventful delivery without seizures and 
gave birth to a healthy child. The lamotrigine dosage was gradually decreased to 150 mg 
twice daily within three days of delivery.
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they realise that they are pregnant.10 This illustrates 
the importance of effective treatment. While other sei-
zure types have negligible effects, tonic-clonic seizures 
increase the pressure in the pregnant uterus, and may 
lead to trauma if the patient falls. They can also cause 
lactic acidosis,11 which is transferred to the fetus.12 How-
ever, recent reports suggest that the number of stillbirths 
in adequately treated women with epilepsy is similar to 
that in the background population.3 13 There is no hard 
evidence of increased risk of obstetric complications, 
such as pre-eclampsia, premature delivery, or placental 
abruption.3 13 14 The seizures or the epilepsy itself are 
unlikely to contribute greatly to the increased risk of 
birth defects reported for women with epilepsy.15

Epilepsy is not an indication for early induction of 
labour or elective caesarean section. Caesarean sec-
tion is needed if frequent tonic-clonic seizures or other 
seizures greatly impair cooperation in the forthcom-
ing labour and delivery. A caesarean delivery may be 
necessary if a generalised tonic-clonic seizure occurs 
during labour. Refractory status epilepticus in the third 
trimester of pregnancy could also be an indication for a 
caesarean. These are rare occurrences and most women 
with epilepsy have normal deliveries.

What are the risks to the fetus from antiepileptic drugs?
Antiepileptic drugs have been associated with birth 
defects and impaired postnatal cognitive development.16 
The risk of malformations is two to three times that 
expected in the general population with older generation 
drugs, such as phenobarbital, phenytoin, carbamazepine, 
and valproate.16 17 Treatment with more than one drug is 
associated with higher rates of birth defects.2 18-22 The risk 
for monotherapy with valproate,2 19 20 23 and probably 
other drugs,18 seems to be dose dependent.

The pattern of birth defects varies with the type 
of antiepileptic drug. Neural tube defects have been 
linked to the use of carbamazepine, and particularly 
valproate.17 A recent report suggests that lamotrigine 
increases the risk of oral clefts.24

The table summarises the evidence from recent large 
registries on the teratogenic effects of different antie-
pileptic drugs. Because teratogenic effects cannot be 
analysed in randomised controlled trials, the evidence 
comes from observational studies (at best class 2 level) 
and results must be interpreted with caution. These stud-
ies all indicate a greater risk for birth defects with val-
proate than with other antiepileptic drugs—rates range 

from 6% to 11% in children exposed to valproate (table). 
The North American epilepsy and pregnancy registry 
has also reported major malformations in 6.5% of 77 
prospective pregnancies with phenobarbital as mono-
therapy, four times higher than in an external unexposed 
control group, but not significantly higher than three 
other antiepileptic drugs combined from the same reg-
istry.29 However, other retrospective and prospective 
cohort studies19-21 have not revealed higher malforma-
tion rates with phenobarbital than with carbamazepine.16 
17 Except for lamotrigine, data on pregnancy outcome 
for new antiepileptic drugs are too scarce to assess their 
teratogenicity.30

Data on effects of antiepileptic drugs on cognitive 
development in the offspring of mothers treated in 
pregnancy are less conclusive.31 However, a recent ret-
rospective study from the UK suggests that valproate, in 
a dose dependent way, may be associated with signifi-
cantly lower verbal IQ compared with carbamazepine 
and phenytoin or with unexposed children.10 32 A simi-
lar trend, although not statistically significant, was found 
in two small population based prospective studies.33 34

These observational studies on pregnancy outcome 
need to be interpreted with caution as potential con-
founding factors have not been controlled for. Never-
theless, higher birth defect rates with valproate than 
with carbamazepine and the possibility of intellectual 
impairment call for caution in the use of valproate 
in pregnancy. Our patient was therefore switched to 
lamotrigine when planning her pregnancy. Any major 
changes in treatment should be made long before con-
ception so that the effects of the new treatment can 
be assessed before pregnancy. The lowest effective 
dosage should be established for the appropriate drug 
as monotherapy. In some cases, seizure control can be 
maintained only with valproate. Low dose valproate 
(<800-1000 mg/day) may be no more harmful to the 
fetus than other drugs, and this dosage controls sei-
zures in many patients.10 18 23

How do I monitor treatment and alter drug doses?
Maternal plasma concentrations of antiepileptic drugs 
decline as pregnancy progresses. This may reduce sei-
zure control and fetal drug exposure.9 Enhanced drug 
elimination due to induction of metabolising enzymes is 
the most common mechanism (box 2). This occurs with 
drugs metabolised through the cytochrome P450 system, 
such as phenytoin and phenobarbital, but it is even more 

Malformation associated with monotherapy with different antiepileptic drugs 

Register
Total number of 

pregnancies

Drug

Valproate Carbamazepine Lamotrigine Phenobarbital

Swedish register study25 1398 9.7% (268) 4.0% (703) — —

Finnish national drug prescription registry2 1231 10.6% (263) 2.7% (805) — —

UK epilepsy and pregnancy register18 3607 6.2% (715) 2.2% (900) 3.2% (647) —

Prospective international lamotrigine registry26 802 — — 2.9% (802) —

North American epilepsy and pregnancy 
registry24 27-29

10.7% (149) 2.5% (873) 2.7% (564) 6.5% (77)

Values are reported percentage of malformations (number of exposed).
The registries summarised use different methodologies, have different criteria for malformations, and assess different populations. Malformation rates 
should therefore not be compared across studies. They are all non-randomised observational studies and do not provide class I evidence.



pronounced for lamotrigine and possibly oxcarbazepine, 
drugs eliminated through glucuronidation.9 Lamotrigine 
plasma concentrations can decline during gestation to 
30% or less of prepregnancy values, with subsequent 
breakthrough seizures.35-38 Similar but more limited 
data exist for oxcarbazepine.39 40 However, women vary 
greatly in the way that pregnancy affects drug concentra-
tions (box 2). Monitoring maternal drug concentrations 
is therefore recommended, particularly lamotrigine and 
oxcarbazepine, although evidence for the effectiveness 
of such monitoring in general is lacking. Ideally, one or 
two measurements should be obtained before pregnancy 
to record the patient’s optimal serum concentration. 
Sampling once each trimester is often recommended, 
but more frequent sampling could be justified for lamo-
trigine. A pronounced decline during pregnancy might, 
as in our case, prompt a dose adjustment, especially if the 
patient has been sensitive to changes in drug concentra-
tions before pregnancy. In settings where such moni-
toring is unavailable, dosage adjustments are based on 
clinical grounds alone, so closer clinical follow-up might 
be warranted. The importance of meticulous compli-
ance should be stressed. An increase in dosage should 
be considered early if there is a trend for deterioration 
in seizure control, especially for drugs that are known to 
be affected by pregnancy.

Preconception planning
Young women with epilepsy need pregnancy related 
counselling.41 Box 3 lists the problems that should be 
discussed. This task may fall to the treating doctor or 
the patient may be referred to an appropriate centre. 
Because around half of pregnancies are unplanned, 
these problems should be brought up well before 
pregnancy is contemplated. Box 4 outlines strategies 
to optimise the treatment of epilepsy in patients seek-
ing advice before pregnancy.

Unplanned pregnancies are often diagnosed later than 
five to 11 weeks. By then, the most sensitive period of 
fetal development has already passed, so it makes little 
sense to change the drug because of teratogenic risks 
(box 5). The woman should be told that inadvertent 
exposure to antiepileptic drugs is not an indication for 
therapeutic abortion. Counselling is as important here as 
it is before pregnancy, and it usually helps the woman 
to gain a realistic perspective of the risks. The problems 
listed in box 3 also apply in unplanned pregnancies.

Although evidence is lacking for the effectiveness 
of folic acid in preventing teratogenicity induced by 
antiepileptic drugs, and the appropriate dosage is still 
debated,42 many guidelines recommend that women 
taking such drugs should take up to 5 mg of folate a 
day from before conception.43-46

Obstetric management and breastfeeding
Because of the definite, albeit small, risk of teratogenic 
effects of antiepileptic drugs, women taking these drugs 
should be offered prenatal diagnostics. Using modern 
targeted ultrasonography, almost all neural tube defects 
can be diagnosed at 12-22 weeks of pregnancy.46 Most 
of the other major structural abnormalities can also be 
detected, but the use of prenatal diagnostics depends 
on ethical issues and local legislation.

Extra obstetric follow-up is not needed in seizure-
free patients, as their risk of common obstetric com-
plications is not increased.3 13 Those with seizures in 
pregnancy have a risk of seizures in labour,8 so delivery 
should take place in an appropriately equipped unit.

Breast feeding is generally encouraged,43 although 

Box 2 | Mechanisms for altered drug concentrations in 
pregnancy
•	Enhanced metabolic elimination through enzyme 	 	
	 induction (most important mechanism, relevant for drugs 	
	 that are metabolised)
•	Impaired drug absorption (for example, caused by 	 	
	 hyperemesis gravidarum)
•	Physiologically increased plasma volume
•	Decreased drug binding to plasma proteins (relevant for 	
	 highly bound drugs such as phenytoin and valproate; this 	
	 does not alter drug effects, but total drug concentrations 	
	 may be misleading—measure unbound concentrations if 	
	 phenytoin or valproate are monitored)
•	Increased renal elimination

Box 3 |  Problems to discuss in prepregnancy counselling 
of women with epilepsy

Genetic counselling including risk of inheriting epilepsy
•	Risk is low in most types of epilepsy
	 Pharmacokinetic interactions between hormonal 	 	
	 contraceptives and antiepileptic drugs 
•	Enzyme inducing antiepileptic drugs reduce the efficacy of 	
	 steroidal contraceptives
•	Contraceptives containing ethinylestradiol reduce 	 	
	 concentrations of lamotrigine and possibly valproate

Expected course of epilepsy and risk of seizures
•	The frequency of seizures is essentially the same as 	
	 before pregnancy, but drug doses need to be increased in 	
	 some patients to maintain adequate seizure control

The expected course of pregnancy and delivery
•	Obstetric outcome is usually uneventful and caesarean 	
	 section is needed only in the most difficult cases

Fetal and maternal risks associated with seizures
•	Tonic-clonic seizures carry risks to the mother and fetus 	
	 and should be avoided

Potential fetal risks associated with antiepileptic drugs
•	Drugs can slightly increase the occurrence of 	 	
	 malformations
•	Valproate should be avoided unless it is the only drug to 	
	 give satisfactory seizure control

Possibilities and limitations of prenatal diagnostic test
•	Expert ultrasonography can detect most neural tube 		
	 defects and about two thirds of other major anomalies
•	This facility may not be available everywhere

Principles of drug treatment of epilepsy during pregnancy
•	Drugs should be given as monotherapy, at the lowest 	
	 effective dosage
•	Good compliance with treatment is essential
•	Serum concentrations of drugs should be measured at	
	  least once each trimester

Folate prophylaxis
•	Up to 5 mg/day of folate—from before conception to the 	
	 end of the first trimester—is usually recommended to all 	
	 women taking antiepileptic drugs
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relatively high drug concentrations have occasion-
ally been reported in children of mothers treated with 
some drugs, such as phenobarbital, ethosuximide, and 
lamotrigine.47 Mothers taking these drugs should be 
told about the possibility of drug effects on the neonate 
but not generally advised against breast feeding.

Conclusions
Women with epilepsy need counselling to optimise 
treatment before conception. Antiepileptic drugs are 
usually needed to control seizures despite their indis-
putable, albeit low, risks to the fetus. Most patients will 
have uneventful pregnancies and deliveries, provided 
adequate care and facilities are available. Our scenario 
is an example of good and timely practice.
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Patients with jaundice of unknown cause 
need their thyroid function tested to exclude 
an underlying thyroid problem

We report on a patient with Graves’ thyrotoxicosis, 
whose presentation with jaundice and hepatic dys-
function led to unnecessary investigations and a delay 
in management. We suggest patients with jaundice of 
unknown cause should have thyroid function tests per-
formed as a part of their routine investigation.

Case report
A 36 year old labourer was referred to the gastro
enterology department at his local hospital with a three 
month history of general malaise, myalgia, and painless 
jaundice. He reported a 25 kg weight loss and a change 
of bowel habit with pale diarrhoea and steatorrhoea, 
passing stools up to 20 times daily, with some darkening 
of his urine.

He had no medical history of note, was a non-
smoker, consumed around 5 units of alcohol a week, 
and lived with his wife and teenage daughter. He had 
not travelled abroad recently and had had no occupa-
tional exposure to hepatitis or hepatotoxic chemicals 
or drugs. In addition, he had not received any blood 
products, undergone body piercings, or experienced 
any previous episodes of jaundice.

On clinical examination he was markedly cachetic 
and icteric (fig 1), with no signs of chronic liver disease 
or tattoos evident. He had no fever and a pulse rate of 
78 beats/min, blood pressure of 134/78 mm Hg, res-
piratory rate of 14 breaths/min, and BMI of 23.9. We 
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detected no lymphadenopathy or testicular atrophy or 
organomegaly on abdominal examination.

Results of full blood count and tests for urea, electro-
lytes, and random glucose were all within normal limits. 
Inflammatory markers were raised with the erythrocyte 
sedimentation rate of 47 mm in the first hour and C 
reactive protein of 52 mg/l. Results of routine hepatic 
function tests were 581 (normal range 1-22) µmol/l for 
bilirubin, 184 (30-115) U/l for alkaline phosphatase, 
26 (5-48) U/l for γ-glutamyltransferase, 146 (5-40) U/l 
for alanine aminotransferase, 69 (5-45) U/l for aspar-
tate aminotransferase, and 33 g/l (35-50) for albumin. 
Results of clotting and coagulation studies, and hepatitis 
investigations were normal, and autoantibody testing 
showed positive smooth muscle antibody of low titre 
(1:40), with negative results for other autoantibodies 
(IgA antitransglutaminase, antinuclear, antidouble 
stranded DNA, antineutrophil cytoplasmic, and anti
mitochondrial antibodies).

Abdominal ultrasonography showed normal liver, 
biliary tree, and gall bladder with no evidence of biliary 
obstruction; computerised tomography of the abdomen 
also showed normal liver size and texture. Percutaneous 
liver biopsy showed evidence of cholestasis, and subse-
quent magnetic resonance cholangiopancreatography 
found no abnormality in the bile and pancreatic ducts.

Because of his unresolving jaundice and ongoing 
hepatic dysfunction with an undefined cause the initial 
medical team investigating his condition considered 
liver transplantation. He was subsequently referred to 
the gastroenterology department at our tertiary centre 
for a further opinion.

On review at our hospital by the gastroenterologists 
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