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Abstract

Epilepsy is the commonest chronic neurological disorder to complicate pregnancy, having an incidence of
0.15% to 10%. Sudden unexpected death in epilepsy is the principal cause of death, and seizure control is
the key to minimizing this risk. The aim of antenatal care is to optimize seizure control. The lowest dose of
antiepileptic medication that protects against seizures should be chosen. Non-adherence to treatment may
present a greater risk to the developing fetus than antiepileptic drug exposure. Adequate rest and sleep is
mandatory for epileptic women. The normal anti epileptic drug regimen should be continued during labor.
An elective cesarean section should be considered if there have been frequent tonic clonic or prolonged com-
plex partial seizures towards the end of pregnancy. Breast feeding is not contraindicated. Appropriate con-
traceptive advice should be given. The importance of pre conceptual care in a subsequent pregnancy should
be reiterated.
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Introduction

Epilepsy is defined as a medical condition character-
ized by a minimum of two epileptic seizures unpro-
voked by any immediately identifiable cause. *
Women with epilepsy (WWE) comprise a special
group of patients with specific needs both in the bio-
logical and social spheres. Not only are they exposed
to the brunt of social stigma associated with the dis-
ease, but they also have to face unique aspects of
epilepsy right from sub-fertility, contraceptive issues
and adverse effects of anti epileptic drugs [AEDs] on
pregnancy and baby. ?

Epilepsy is the commonest chronic neurological dis-
order worldwide with estimated statistics of around
50 million people suffering from the disease. Of
these, around half of the sufferers are women.
Therefore it is also the most common neurological
disorder to complicate pregnancy. The incidence has
been quoted to range from 0.15% in some studies to
as high as 10% in others.** Sudden unexpected
death in epilepsy (SUDEP) is an important cause of
maternal mortality, and seizure control is the key to
minimizing this risk.® Pregnant women with poorly
controlled epilepsy, especially where seizure fre-
guency exceeds once a month, are more likely to be
the ones whose epilepsy deteriorates in pregnancy.
These women are candidates for poor fetal and
obstetric outcomes.

Effect of pregnancy on seizure control

In most of the women pregnancy does not affect the
frequency of seizures. However, about one third of
patients will have an increase in frequency of
seizures. * The risk of seizures is highest in the peri-
partum period.

Precipitating factors of seizures

The main reasons behind deterioration of seizure
control during pregnancy are a poor compliance with
medication, increased volume of distribution in
pregnancy leading to decreased drug level, increased
drug clearance, lack of sleep, lack of absorption of
anticonvulsant drugs and hyperventilation during
labor. ¢ A woman who has been seizure-free for
many years is unlikely to have seizures in pregnan-
cy unless she discontinues her medication.

Effect of seizures on pregnancy

There is no evidence of adverse effect of a single
episode of seizure on the fetus. However, trauma to
the abdomen associated with fall during an epileptic
attack may give rise to complications. There is a
slightly increased risk of obstetric complications
including pre-eclampsia, non-proteinuric hyperten-
sion, bleeding in late pregnancy and delivery before
34 weeks of gestation.

Effect of epilepsy and AEDs on fetus
The adverse effects of epilepsy and AEDs on the
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baby are numerous. They can be classified into four
major categories- anthropometric, physiological, ter-
atogenic and long term cognitive effects. It has been
observed in various studies that WWE on antiepilep-
tic drugs have a higher incidence of intra uterine
growth retardation, preterm birth, low Apgar scores
and low birth weight. *

There is an increased risk of congenital malforma-
tions [With a single drug, it is 6-7%, with two or
more drugs the risk rises to 10-15%. It rises to 50%
in women who are taking a combination of
Valproate, Carbamazepine & Phenytoin]. The risk of
epilepsy in the neonate is increased by about 4-5% in
epileptic women. 31415

Researches investigating long term effects of AEDs
on children have suggested that exposure of the fetus
to valproate during intra uterine life is associated
with impaired cognitive outcomes in the children.
This has prompted the US Food and Drug
Administration (FDA) to issue a warning to the
effect. %7

Pre conceptual care

There is much controversy regarding the effective-
ness of preconception counseling. As yet, there is no
evidence that it is associated with improved preg-
nancy outcomes for women with epilepsy and their
babies.”® Nevertheless, WWE should be informed by
their health care providers the consequences of
epilepsy and AEDs on pregnancy, especially with
respect to maternal and fetal outcome. * They should
be reassured that most of them will have a normal
pregnancy and delivery.

However the risk of teratogenesis posed by anti
epileptic drugs [AEDs] and the risks and benefits of
treatment, the possibility of development of status
epilepticus and sudden death in epilepsy (SUDEP)
especially if treatment is ceased are important points
for discussion in the pre conception clinic. As some
of these risks may have a genetic predisposition, the
outcome of pregnancies cannot be anticipated in
entirety.

Based on the present knowledge, it is advisable for
women to continue medication during pregnancy
using monotherapy at the lowest dose required to
achieve seizure control. It has been recommended to
avoid polytherapy wherever possible.?” For women
who have been seizure free for at least 2 years,

supervised withdrawal of AED's over a 3-6 month
period may be deemed appropriate by the concerned
neurologist.

Drug withdrawal is not recommended in women
who have not been seizure free for 2 years or those
whose specific epilepsy syndrome is known to
require continual drug treatment or those unwilling
to accept a risk of seizure recurrence. For these
women, consideration should be given to converting
a multiple drug regimen to a single drug regimen.
Where sodium valproate is the single agent of
choice, high plasma levels should be avoided by
dividing the required daily dose over at least two
administrations or by using a slow release prepara-
tion. However the long term cognitive effects of val-
proate on the child should be reiterated.

Folic acid should be prescribed in a dosage of 5mg
for at least 3 months prior to conception and it
should be continued till at least 12 weeks post con-
ception.

Antenatal care

The aim of antenatal care is to optimize seizure con-
trol. This demands the involvement of a neurologist
at the earliest and working in collaboration with the
obstetrician.

Administration of AEDs:?

WWE need to continue AEDs during pregnancy
under supervision. The treatment chosen for each
woman should be at the lowest dose that protects
against seizures. For women who first present when
already pregnant, particularly those beyond first
trimester when organogenesis is complete, there is
probably little to be gained in terms of avoiding ter-
atogenesis by altering treatment.

Routine measurement of blood levels of anticonvul-
sants is not usually indicated. Not only can the total
plasma levels be misleading but there is no evidence
of a clear cut relationship between free levels and
seizure control. Rarely, measurement of plasma lev-
els may be of use where there is concern regarding
toxicity or compliance or where multiple drug regi-
mens are used.

An increase in seizure frequency is an indication for
increased dosage and/or addition of a new anticon-
vulsant [providing that poor compliance has been
excluded]. Some women, especially those who are
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taking oxcarbazepine or lamotrigine, may require
dose escalation in the second half of pregnancy. It
has been observed that blood levels of these AEDs
have a tendency to drop significantly with increase
in period of gestation. In the postpartum period, the
blood levels of lamotrigine increase rapidly, there-
fore, its dosage may require adjustment post deliv-

ery.

It should be emphasized to all women that non-
adherence to antiepileptic medication may present a
greater risk to the developing fetus than AED expo-
sure. Besides medical management, for the pregnant
epileptic adequate rest and sleep is mandatory.

Assessment for congenital anomalies in the
fetus:*

WWE should be offered testing for serum alpha
fetoprotein at 16 weeks gestation. The pre screening
counselling should emphasise on increased inci-
dence of neural tube defects in pregnancies compli-
cated with epilepsy. The couples should be informed
the implications of screening, the sensitivity of
screening test and the options available in case of
abnormal results.

WWE should be offered Level 1l USG at 18-22
weeks gestation to screen for structural anomalies in
the baby. Pre screening counselling should also
emphasise on the fact that USG does not reveal all
congenital anomalies in the baby.

Preterm labor in WWE:*

AEDs are hepatic enzyme inducers, therefore they
potentiate the metabolism of steroids. As a result, the
usual doses of betamethasone are inadequate for
WWE. The steroid regimen advised is two doses of
betamethasone, 24mg, given 12 hours apart [provid-
ing a total steroid dosage of 48mg].

Management of seizures in the antenatal period:*
The management of seizures during pregnancy
remains same as in the non pregnant state. Prolonged
seizures should be treated with diazepam 10-20mg
IV [the first 10mg as a bolus with slow injection of
further 2mg boluses, as required]. Diazepam can
also be given per rectally. If needed, phenytoin can
also be administered in a dosage of 15mg/Kg IV at a
rate no greater than 50mg / minute.

Prevention against hemorrhagic disease of newborn:
The maternal use of enzyme inducing AEDs has

been known to be associated with increased risk of
neonatal bleeding. 22 Many doctors believe in treat-
ing these women prophylactically with Vitamin K.
This can be administered in two ways. Two doses of
Vitamin K [Inj. Vit K, 10mg] can be given to moth-
ers at 34 and 36 weeks of pregnancy, followed by
1mg vitamin K to neonate at birth. 2Alternatively,
women can receive oral vitamin K [20mg/ day] from
36 weeks of gestation to delivery.”

However, a prospective cohort study found no sig-
nificant difference in neonatal hemorrhage with
antenatal administration of vitamin K to mothers,
provided that neonates receive 1mg injection vita-
min K at birth. Therefore, the recommendation of
National Institute for Health and Clinical Excellence
[NICE] remains to administer 1mg of vitamin K at
birth to all babies of mothers on enzyme inducing
AED:s.

Intrapartum care:

Besides the routine information, it should be record-
ed in the case sheet that the woman is suffering from
epilepsy. A detailed drug history should be recorded.
The paediatrician should be duly informed.

AEDs during labor

The woman's normal anti epileptic regimen should
be continued during labor. However, where this is
not possible (due to nausea or vomiting or after anes-
thetic) then an intravenous regimen of phenytoin
comprising an initial dose of 10mg/Kg followed 2
hours later by a second dose of 5mg/Kg is recom-
mended.*

Mode of delivery

Reassurance should be given to WWE that most of
them will be able to deliver vaginally. However, if
there have been frequent tonic clonic or prolonged
complex partial seizures towards the end of pregnan-
cy, an elective cesarean section should be considered.

Type of analgesia:*

The same type of analgesia, including epidural anal-
gesia should be offered to women with epilepsy as to
a non epileptic woman. Pethidine may have a con-
vulsant effect in some patients; therefore it should be
administered with extreme caution.

Seizures in labor:*
Around 1-2% of women with epilepsy can have
tonic clonic seizures during labor. They can be man-
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aged by intravenous diazepam or lorazepam. ACTG
should be performed for at least 30 minutes follow-
ing any seizure.

In case of persistent seizures, the woman should be
managed as for status epilepticus. If there is doubt
regarding intrapartum seizure, whether it is due to
eclampsia or epilepsy, then, in addition to intra-
venous lorazepam or diazepam, a slow intravenous
bolus of 4 g magnesium sulphate followed by
1g/hour is recommended. Repeated seizures place
the fetus at risk of anoxia and distress. These women
should be taken up for a Cesarean section under gen-
eral anaesthesia.

Postnatal care: *

Babies of mothers taking AEDs are at increased risk
of developing hemorrhagic disease of the newborn.
Therefore, it is recommended that they receive
Vitamin K [1mg] intramuscularly, at birth.

The use of AEDs does not contraindicate breast
feeding, despite the fact that most anticonvulsants
are excreted in breast milk. The resulting dose to the
breast fed infant is usually sub therapeutic, however,
sedative anticonvulsants have been known to cause
sedation in the infant. If the baby of a mother taking
anticonvulsants is unusually sleepy or has to be
woken up to feeds, the mother should be advised to
feed before, rather than after taking the medicines.

Seizures in the post natal period:*

Sleep deprivation has been known to increase the
risk of seizures in the post partum period. Therefore
the importance of adequate sleep and rest should be
emphasised to the mother. In the event of seizures in
the post partum period, provided adequate precau-
tions are taken, the risk of injury to the infant
remains low. The woman should be advised as to
how she can reduce the risk of accidents. This
advice may include minimal carrying of baby by
mother, arrangement for feeding the baby and
changing nappies and clothes while seated on the
floor and not to bathe the baby whilst alone.

Post natal advice:

The obstetrician should confirm an appointment
with the neurologist around 3-4 months later, prior to
discharging the mother. She should be advised about
appropriate methods of contraception. The impor-
tance of pre conceptual care in a subsequent preg-
nancy should also be reiterated.

Contraception:

The commonly used AEDs are hepatic enzyme
inducers, and increase the metabolism of both estro-
gen and progesterone. Therefore hormonal methods
of contraception might not prove to have a similar
efficacy in women on AEDs as compared to other
women.

Progesterone only pills/ Progesterone implants:®
Progestogen only pills [POP] are not recommended
for epileptic women. However, if no other method of
contraception is acceptable in a given situation, the
dose of daily POP may be doubled to ensure a more
effective contraception.

Fixed dosage release progestogen implants are not
recommended for epileptic women. However if
DMPA is being administered, it should be given at a
10 week interval instead of the usual 12 week one.

Combined oral contraceptive pill:[COC]*

A minimum initial dose of 50 micrograms of estro-
gen is recommended if the epileptic woman is taking
combined oral contraceptive pill. However, if break-
through bleeding occurs, the dose of estrogen may
be increased to 80 or 100 [maximum]
micrograms/day.

The use of 4 packs of COCs consecutively with a
reduced pill-free interval of 4 days after the fourth
pack is recommended. Such a regimen provides
enhanced contraceptive cover and can reduce the
frequency of seizures if hormonally triggered. It is
important to note that even after enzyme inducers
are withdrawn, an extra contraceptive cover for 8
weeks is recommended.

Emergency contraception:®

An intrauterine contraceptive device is the most reli-
able choice for emergency contraception in women
taking AEDs. In case hormonal methods of emer-
gency contraception are planned for a woman who is
taking enzyme inducing AEDs, the dose should be
accordingly doubled.

Conclusion:

The management of pregnancies in women with
epilepsy demands a multidisciplinary approach with
the obstetrician working in collaboration with the
neurologist. There remain many issues to be attend-
ed to, starting from the periconception period itself.
An institution needs to formulate its own set of
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guidelines as there are many grey areas regarding
management. It remains undisputed that babies of
women on anti epileptic drugs have a higher risk of
congenital anomalies as compared to other babies.
There is no anti epileptic absolutely safe during
pregnancy and this is an important fact that should
be explained to the couple. The antenatal manage-
ment basically remains similar to non epileptic preg-
nancies. However, these pregnancies remain at a
higher risk of complications such as intrauterine

growth retardation, pre eclampsia and preterm birth.
One should anticipate these complications, detect
them early and manage them appropriately.
Intrapartum period is important in epileptic pregnan-
cies because the stress of labor can precipitate con-
vulsions, resulting in maternal and fetal morbidity
and mortality. Post partum issues relate to breast-
feeding, contraception and appropriate follow up
care.

References

1. Epilepsy foundation of America
http://www.epilepsyfoundation.org/aboutepilep
sy/whatisepilepsy/index.cfm

2. Sanjeev V Thomas Managing epilepsy in preg-
nancy. Neurology India. 2011:59(1);59-65
http://dx.doi.org/10.4103/0028-3886.76860
PMid:21339661

3. WK To, RTF Cheung. Neurological disorders in
pregnancy. HKMJ 1997;3(4):400-8 http://www.
hkmj.org/article_pdfs/hkm9712p400.pdf

4. Epilepsy Guidelines Group. Primary Care
Guidelines for the Management of Females
with Epilepsy. London: Royal Society of
Medicine Press Ltd; 2004.

5. Naghme Adab, David W. Chadwick.
Management of women with epilepsy during
pregnancy. The Obstetrician & Gynaecologist.
2006; 8(1): 20-25 http://onlinelibrary.
wiley.com/doi/10.1576/toag.8.1.020.27204/pdf
http://dx.doi.org/10.1576/toag.8.1.020.27204

6. Schmidt D. [Pharmacotherapy of epilepsy--
current problems and controversies]. Fortschr
Neurol Psychiatr 1983; 51: 363-86 http://dx.
doi.org/10.1055/s-2007-1002241
PMid:6418628

7. Pennell PB. Antiepileptic drugs during preg-
nancy: what is known and which AEDs seem to
be safest? Epilepsia 2008; 49(Suppl 9):43-55
http://dx.doi.org/10.1111/j.1528-
1167.2008.01926.x PMid:19087117

8. Borthen I, Eide MG, Daltveit AK, Gilhus NE.
Delivery outcome of women with epilepsy: A
population-based cohort study. BJOG
2010;117:1537-43  http://dx.doi.  org/10.
1111/j.14710528.2010.02694.xPMid:20716254

9. \eiby G, Daltveit AK, Engelsen BA, Gilhus
NE. Pregnancy, delivery, and outcome for the
child in maternal epilepsy. Epilepsia
2009;50:2130-9 http://dx.doi.org/10. 1111/j.
1528-1167.2009.02147.x PMid:19490036

10. Wide K, Winbladh B, Tomson T, Kallén B.
Body dimensions of infants exposed to
antiepileptic drugs in utero: Observations span-
ning 25 years. Epilepsia 2000; 41:854-61.
http://dx.doi.org/10.1111/j.1528-
1157.2000.tb00253.x PMid:10897157

11. Gaily EK, Granstrom ML, Hiilesmaa VK,
Bardy AH. Head circumference in children of
epileptic mothers: Contributions of drug expo-
sure and genetic background. Epilepsy Res
1990;5: 217-22. http://dx.doi.org/10.1016/
0920-1211(90)90041-S

12. Almgren M, Kallén B, Lavebratt C. Population-
based study of antiepileptic drug exposure in
utero--influence on head circumference in new-
borns. Seizure 2009;18:672-5 http://dx.doi.
0org/10.1016/j.seizure.2009.09.002
PMid:19828334

13. Gaily E, Kantola-Sorsa E, Granstrom ML.
Intelligence of children of epileptic mothers. J
Pediatr 1988; 113: 677-84.
http://dx.doi.org/10.1016/S0022-
3476(88)80377-9

368



14.

15.

16.

17.

18.

Epilepsy: Clinical Considerations In Women Of Childbearing Age

Holmes LB, Harvey EA, Coull BA, Huntington
KB, Khoshin S, Hayes AM, et al.The terato-
genicity of anticonvulsant drugs. N Engl J Med
2001; 344: 1132-8 http://dx.doi.org/10.
1056/ NEJM2001041234415014
PMid:11297704

Morrell MJ. Reproductive and metabolic disor-
ders in women with epilepsy. Epilepsia 2003;
44: 11-20 http://dx.doi.org/10.1046/j.1528-
1157.44.54.2.x PMid:12823565

Meador JK, Baker GA, Browning N, Cohen
MJ, Bromley RL, Clayton-Smith J, Kalayjian
LA, Kanner A, Liporace JD, Pennell PB,
Privitera M, Loring DW. Fetal antiepileptic
drug exposure and cognitive outcomes at age 6
years (NEAD study): a prospective observa-
tional study. The Lancet Neurology, Early
Online Publication, 23 January 2013
http://www.thelancet.com/journals/laneur/arti-
cle/P11S1474-4422(12)70323

RCOG statement on the long-term effects on
child 1Q of epilepsy drug valproate during preg-
nancy

Winterbottom JB, Smyth RMD, Jacoby A,
Baker GA. Preconception counselling for
women with epilepsy to reduce adverse preg-
nancy outcome. Cochrane Database of
Systematic Reviews 2008, Issue 3. Art. No.:
CD006645. DOI: 10.1002/14651858.
CD006645.pub2http://dx.doi.org/10.1002/1465
1858.CD006645.pub2

19. Delgado-Escueta AV, Janz D. Consensus guide-

lines: preconception counseling, management,
and care of the pregnant woman with epilepsy.
Neurology 1992; 42(4: 149-60.

20. Adab N, Tudur Smith C, Vinten J, Williamson

PR, Winterbottom JB. Common antiepileptic
drugs in pregnancy in women with epilepsy.
Cochrane Database of Systematic Reviews
2004, Issue 3. Art. No.: CD004848. DOI:
10.1002/14651858.CD004848 http://dx.doi.
0rg/10.1002/14651858.CD004848

21. The Management of Pregnancy in Women with

22.

23.

24,

Epilepsy. Scottish Obstetric Guidelines and
Audit Project. December 1997

Morrow JI, Craig JJ. Anti-epileptic drugs in
pregnancy: current safety and other issues.
Expert Opin Pharmacother 2003;4:445-56.
http://dx.doi.org/10.1517/14656566.4.4.445
PMid:12667108

National Institute for Clinical Excellence. The
Epilepsies. The Diagnosis and Management of
the Epilepsies in Adults and Children in
Primary and Secondary Care. Clinical
Guideline 20. London: NICE; 2004. [www.
nice.org.uk/pdf/CGO20NICEguideline.pdf].

Ryan G, Lange IR, Naugler MA. Clinical expe-
rience with phenytoin prophylaxis in severe
preeclampsia. Am J Obstet Gynecol
1989;161(5):1297-304. http://dx.doi.org/10.
1016/0002-9378(89)90687-X

369





