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ABSTRACT

Anti-epileptic drugs(AED’s) prescribing to the pregnant women is one of the challenging tasks to the
prescribers. It may be vulnerable to the mother as well as fetus if the AED’s regimen is not addressed
properly during pregnancy. It could even lead to the death of the mother and fetus or injury to the
fetus(resulting neural tube defects,congenital malformations). Discontinuing an AED’s should be done only
consulting physician or the clinician or else women with epilepsy during pregnant time should not avoid
anti-epileptic drugs. During pregnancy, the metabolism of AED’s may vary due to various aspects. So,the
clinician must give focus to addressing the changes seen in women. Monitoring drugs levels during
pregnancy is also an another important tasks for the clinician. The risk of the fetus should eliminate from the
particular drugs as well as from seizure disorder itself. Many anti-epileptic drugs show teratogenic effects,
some risks includes poor neonatal outcome, neural tube defects, congenital malformation and various
cognitive effects on the child. These risks are also mentioned in this article along with individual AED’s.
Similarly, some anti-epileptic drugs like lamotrigine, levetiracetam, phenytoin are safe during pregnancy but

along with folic acid supplements to minimize the risks.
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Introduction

Epilepsy is one of the neurological defect seen in
any of the age group of population.This defect
requires medical treatment. In case of pregnancy,
There should be such type of treatment where the
adverse effects of drugs to the mother and fetus
should be minimal.!"!

Anti-epileptic drugs(AED,s) which should be
prescribed to the pregnant women is one of the
most challenging tasks to the physicians or
prescribers.There should be good choice of drugs
which shouldnot cross the placenta and harm the
fetus in the future.

Fifty million people are estimated worldwide that
shows the prevalence of the epilepsy.There are
many types of the epilepsy,so it is slight complex to
manage the drugs between the patients.[z]

The risk of seizure is maximum during the first
trimester of pregnancy and during the third
trimester(i.e delivery period).>*

MATERNAL RISK

Maternal mortality:

In 2004, There was 13 epilepsy related death
indirectly related to pregnant was reported which
was confidential inquiry into maternal death.
These type of enquiry was reviewed over five years
and show the increase in mortality in a pregnant
woman from 10-fold increase which exceeds from
2-3fold mortality rate.”™ There is chance of death if
any treatment is withdrawal.

Change in seizure frequency

Some studies shows that 15-37% pregnant woman
shows increase in seizure frequency.This was all
because of not taking the medicine properly and
sleep disturbance as well.Similarly, 1-2% of woman
shows tonic-clonic seizure during the labor and
first 24 hours after deIivery.[G]

Implications for fetal and child development

seizure:

Different case series shows that, Tonic-clonic type
of seizure is seen to many fetuses and this is

*Corresponding author: Saugat Dahal | E-mail: saugatdahal434@gmail.com


http://www.jbpr.in/

Saugat Dahal, et al., Journal of Biomedical and Pharmaceutical Research

associated with fetal intracranial hemorrhage,fetal
hypoxia and fetal loss.”

However, there is no risk compulsive seizure but
because of physiological consequences of the
mother,non-compulsive seizure is believed to little
risk of the fetus.

Fetal loss:

Two-fold increase risk of the abortion, still birth
and perinatal loss among woman with AED’s, such
type of evidence shows some of the studies.”!

Intrauterine growth retardation:

There is the chance of lower birth weight if any
anti-epileptic drug was used during pregnancy
having doses upto 200mg per day. & These type of
risk can also be seen because of multiple AED’s.

Regarding risk of malformation due to Anti-
epileptic drugs, a prospective study from UK shows
that, 4.2% was found having major congenital
malformation(MCM) rate after exposed to AED’s.
IN that study,the MCM was seen higher due to

polytherapy rather than monotherapy[gl.

In one of the comparative study of anti-epileptic
drug in pregnancy, valproate and phenobarbital
were found to be the maximum risk of major
congenital malformation as compared to the
newer anti-epileptic drugs like lamotigrine and
levetiracetam.™”

According to the UK based study, the ratio of
taking AED,s in pregnancy is decreased as
compared to non-pregnant women.
Carbamazepine and valproate which might cause
teratogenicity has been declined to prescribe since
1994. Lamotrigrine has been started to prescribe
as a choice of drug to the pregnant woman having
epilepsy.™!

Mechanism of anatomical teratogenesis:

The exact mechanism of teratogenicity cause by
AED’s is not clearly known. However,there are
some reasons causing teratogenicity by AED’s
taken during pregnancy such as deficiency of folic
acid, lack of oxygen supply to the fetus,free
radicals etc.There is the high risk of anatomical(i.e
malformation) to the fetus during first-trimester
after AED’s but behavior(i.e cognitive) risk can be
seen during the third-trimester.Similarly,Genetic
predisposition may also play certain role to cause
teratogenicity.[lz]
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Monitoring patients during pregnancy:

It is very important to monitor the pregnant
woman also suffering from epilepsy.Drug therapy
is must to control epilepsy but monitor is needed
to avoid major congenital malformations.Major
scan (high resolution) should be done for about 5
months but few abnormalities like neural tube
defects can be seen earlier.However, increased
alpha-fetoprotein in maternal serum can also
detect neural tube defect.Cardiac scans should be
carried out for the fetus at later stage of

pregnancy.”!

Anti-epileptic drugs:

These drugs came in the market for many
decades,having the moderate cost,these all drugs
are found on generics. AED,s are not only found
oral formulation but also in parenteral dosage form
as it also has mostly used in emergency cases.

1. Phenobarbital:

The oral dose of phenobarbital is 60 to 200mg per
day.This drug increases synaptic inhibition by
acting on the GABA (gamma-amino-butyric acid)
receptor.Ilt may also bind on the calcium channel
and decreases the release of excitatory
transmitter.lt has broad spectrum activity and
works in various types of seizures(except absence
seizure). Because of some cognitive and sedative
effect, some of the countries are not prescribing
this drug so its popularity is getting decreased.
Some study shows that, long term use of
phenobarbitone causes risk of osteoporosis and
degrading serum lipid profile, as it is a potent
enzyme inducer. ¥

2. Phenytoin:

Phenytoin is a narrow spectrum anti-epileptic
drugs having lots of unwanted side effects. The
therapeutic window is narrow,so as it has
complication in pharmacokinetics,regarding
changes in serum level. [14] Phenytoin may cause
congenital abnormalities (called phenytoin
hydantoin syndrome), gingival hyperplasia, some
local reaction. Furthermore, this drug also shows
anti-folate property.

3. Carbamazepine:

Some of the review done in 2008 concluded that,
Carbamazepine which is given monotherapy in the
pregnant woman is one of the most lower a risk for
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the congenital malformation. It is an enzyme
inducer drug which somtimes have risk of neural
tube defects, as it has narrow spectrum activity.[ls]

4. Valproate(VPA):

Sodium valproate may cause birth
defects(malformation) and developmental and
learning problem in children (delayed walking and
talking,poor speech,lower intelligence).The risk of
congenital malformation using valporate is 6% to
12%. If the dose of valproate is decreased(below
1000mg per day) and folate supplement is
increased, the there is less chance of congenital
malformation and other cognitive impairment.
But for normal women(who are not pregnant)
group,this valproate is a wide sprectum drug which
cures many types of seizures but is highly
contraindicated to pregnant woman.In 1980,the
first report was published regarding teratogenic
effect of valproate,than in 1984,FVS(fetal valproate
syndrome) term was advised.!"”!

[16]

Other newer AED,s:
1.Lamotrigine:

Lamotrigine is one of the best and most common
used anti-epileptic drug in pregnancy,as this drug
was studied heavily and marketed in pregnant
woman as an alternative to valproic acid.This drug
is metabolized to N2-glucuronide by the help of
enzyme Uridine-diphosphate glucuronosyl
transferase(UGT). Total serum concentration of the
drug is decreased by 40-60%,the fall is due to
estrogen-induced glucuronidation. *®Some of the
study shows that it is not harmful in lower
dose.300 mg daily dose doesn’t make any harm to
the fetus or donot show any risk of
malformation.In case of breast feeding infant,there
was one adverse effect found in one case report
having apnea at day 16,at that time,the mother
used to take a daily dose of 875mg lamotrigine and
she developed CNS toxicity after delivery.Allover,
this drug is also safe for breast-feeding woman but
some caution is required.“gl

2.Levetiracetam:

This drug is metabolized by peripheral hydrolysis
and is mainly unchanged in urine.The total serum
concentration get decreases by approximately
40%.This drug has very low protein binding.Two-
third of the drug is unchanged in the urine while a
quarter of dose is metabolized in blood.This drug is
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safe in monotherapy and various study shows that
it doesnot show any congenital malformation.This
drug can be given intravenously and orally.The
pharmacokinetic of levetiracetamis linear and has
fast onset of action and it doesnot interact with
any drugs. ?It doesnot show any cognitive side
effects and no need of monitoring blood-level "

3.0xcarbazepine:

Oxcarbazepine involves glucuronidation and
metabolized by an enzyme Uridine-diphosphate
glucuronosyl transferase(UGT).The total serum
concentration is decreased by 30-40%. 22one of
the case report shows that,23-year-old female
patient with the history of seizure during school
days and treated with phenytoin and
gabapentin.Later planned pregnancy proceeds and
the two drugs were switched off and was given
oxcarbazepine as monotherapy.The baby girl was
born healthy and normal.There are few evidence
or study regarding this drug.However,this drug has
no teratogenic effect and can be given to the
pregnant woman with epilepsy.In case of breast
feeding,there were two cases reported.In both,the
child remained less serum concentration despite a
breast milk maternal serum concentration which
was the ratio of about 0.5-1.There was no seen of
any adverse effect of nursing infants in these

4.Topiramate:

Topiramate is used for the treatment of epilepsy
and also can be prevented from migraine
headache.Many studies shows that,there is a risk
of fetus when topiramate is used in the first
trimester of pregnant women.This drug shows high
rate of oral cleft(cleft palate and cleft lips) than
other AED,s.In case of breast-feeding infants,no
adverse effects were seen because of very low
concentration of topiramate.This drug has 20-30%
hepatic biotransformation and mainly unchanged
in urine.The total serum concentration is
decreased by 30-40%.Moreover,topiramate shows
decreased birthweight.m]

5.Gabapentin and pregabalin:

Very less data have been collected regarding the
study of gabapentin and pregabalin.There was not
sufficient evidence found,few study shows
thatGabapentin and pregabalin should only be use
if there are no any alternatives.As these drugs are
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not metabolized and unchanged in the urine.In the
study,which was carried out in 51 infants,they
didn’t find any risk of fetal malformation.!*”

6.Zonisamide:

Zonisamide has mainly hepatic biotransformation
and found 15-30% unchanged in urine.The
teratogenic risk and total serum concentration has
not clearly studied.Due to unchanged in urine,this
drug shows high renal blood flow which might
impact the serum concentration of zonisamide.In
one study,the daily dose to zonisamide have been
increasedfrom 200mg to 300mg to control the
seizure.” In one study, 26 children who were
exposed to zonisamide were assessed,among them
two children were found malformation where
zonisamide was given combined with other
AED’s””"

Pregnancy changes the pharmacokinetics of
AED’s:

There are so many factors that change the
pharmacokinetics of the AED’s during pregnancy.
e Renal blood flow and glomerular filtration rate
raises by 50-80% during pregnancy.Serum drug
concentration which was eliminated through
kidney may be decreased.This effect shows during
the second trimester.

e Estrogen level is increased which ultimately
lead to increased drug glucuronidation.This
increament seems throughout the pregnancy
peroid (first,second and third
trimester).Moreover,the activity of some enzyme
such as CYP450 is also high.

e During pregnancy,there is decreased serum
albumin concentration which may affect total
plasma clearence and AED’s protein binding.

e AED’s serum concentration is reduced due to
increase plasma volume, this was increase due to
high amount of total body water during

pregnancy.?®

Folic acid supplementation:

The occurrence of congenital malformation and
neural tube defects can be prevented by folic acid
supplements.These supplements are
recommended for pregnant woman or who are
planning to get pregnant.Although,folate is a
water- soluble B vitamin(B9) and can occur
naturally.The bioavailability of folic acid
supplement is higher than naturally occurred follic
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acid,this might be due to food is raw or
cooked,host-factor,combination of food consumed
etc.This supplements also prevent from the risk of
early labor,similarly also from other deficiencies
which can cause anaemia. 2\World Health
Organization recommended using 0.4mg folic acid
along with 30mg to 60mg of elemental iron to
protect from complication such as neural tube
defects,low birth weight,maternal anemia.®

CONCLUSION:

Though,discontinuing the AED’s may be an option
in some women with epilepsy,during the
pregnancy period or prior to it.But this is quite not
possible, so it is necessary to monitor women as
well as fetus and should be given right choice of
drug.From the above study,monotherapy is
considered safe along with folic acid
supplements.Some of the drugs such as
lamotrigine, carbamazepine, phenytoin,
oxcarbazepine, levetiracetam are found quite safe
using monotherapy with lowest effective dose.
AED’s should not stop or discontinue by women
with epilepsy without consulting physician.She
should have sufficient knowledge or information
regarding relative risk to the fetus.
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