
N eurologists need no reminders that epilepsy can sig-
nificantly impact a patient’s quality of life.
Numerous articles address the potential impact of
epilepsy and its treatments on an individual’s profes-
sional, academic and social functioning. For women

of childbearing age, epilepsy weighs heavily on family planning
and reproductive decision-making. Yet when it comes to female
reproductive issues associated with epilepsy, both neurologists
and obstetricians demonstrate incomplete understanding of
contraception and risks of birth defects. Neurologists should be
familiar with action and efficacy of modern contraceptive
methods in order to counsel patients effectively about the
options. This article will present an overview of contraceptive

methods relevant to women with epilepsy, risks posed by fetal
AED exposure and risks of epileptic seizures during pregnancy.

Missing Links
Because pregnancy itself and AED use are associated with
greater risks for women with epilepsy, these individuals have
even more compelling reasons to prevent pregnancy.
Withdrawing AEDs during pregnancy increases the possibility
of recurrent seizures and the accompanying medical and neuro-
logic sequelae for mother and fetus. To further complicate mat-
ters for women with epilepsy, some AEDs induce metabolism
of contraceptive steroids, thus increasing the risk of unwanted
pregnancy.
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Improve your knowledge of modern contraceptive options and youÕll be
better prepared to counsel female epilepsy patients about the impact on their
AED regimen and how to ensure safety and seizure control. 
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Women with epilepsy need straightforward information
regarding pregnancy risks as well as information regarding the
best options for contraception. Unfortunately, data suggest that
specialists may not be prepared to offer patients the fact-based
guidance they need. In fact, one national survey of both neu-
rologists and obstetricians revealed that physicians had incom-
plete or inaccurate understanding of issues related to pregnan-
cy, AEDs and contraception.1 Some neurologists overestimated
the risk of birth defects for the offspring of women with epilep-
sy to be as high as 50 percent, while 44 percent of neurologists
guessed it to be lower than the actual risk of four to six percent
(versus a background level of two percent). Just four percent of
neurologists and none of the obstetricians knew the effects six

commonly-used AEDs had on oral
contraceptives. Forty-four percent of

responding neurologists and 23 percent of
obstetricians underestimated the risk of congenital malforma-
tions associated with fetal anticonvulsant exposure.

Another survey of a variety of health care professionals like-
ly to provide care to women with epilepsy—including neurol-
ogists, OB/GYNs, internists, family practice physicians and
pediatricians—revealed that the majority of respondents could
not identify which AEDs alter OC metabolism.2 The majority
of respondents also did not know that women with epilepsy
have higher rates of infertility, reproductive endocrine disorders
and sexual dysfunction than healthy women. Clearly, women

  



with epilepsy may be receiving incomplete or inaccurate coun-
seling due to limited knowledge of their physicians. Those pro-
viding care to women with epilepsy should review basic infor-
mation about pregnancy, epilepsy and AEDs as well as contra-
ceptive options.

Pregnancy, Epilepsy and AEDs
Historically, concerns regarding pregnancy in a woman with
epilepsy focus primarily on fetal malformation, seizure control
during pregnancy, and the subsequent health of the mother.3

The simple fact that a woman has epilepsy does not appear
to increase the risk of major fetal malformations. Studies show
no increased rate of major malformations in women with
epilepsy who are seizure-free during pregnancy.4-7 However, the
link between maternal seizures during pregnancy and congeni-
tal malformations is slightly less clear. Determining the influ-
ence of maternal seizures on the occurrence of congenital mal-
formations is difficult; confounding factors, such as superim-
posed AED effect, often exist. 

Generally, convulsive seizures during the first trimester are
thought to pose the greatest risk of malformations. One
prospective study found that such seizures were associated with
malformations in 7.4 percent of pregnancies4—not significant-
ly higher than the risk associated with AEDs. Additional stud-
ies indicate an association between maternal seizures and mal-
formation, though other findings show no association.5,6,8-10

Taken together, the data could suggest that maternal seizures
may increase the risk for malformations already associated with
use of AEDs.3

Generalized convulsions do pose health risks to the fetus.
These include depression of fetal heart rate, fetal hypoxia with
resultant acidosis and fetal intracranial hemorrhage.12-13 Reports
associate spontaneous abortion, fetal hypoxia, bradycardia and
antenatal death with both partial and generalized convulsive
status epilepticus, which may be related to maternal trauma and
placental hypoperfusion.14,15 Fetal death rates associated with
status epilepticus are close to 50 percent; maternal death rate is
33 percent.12 Additionally, seizures during pregnancy may slow
fetal growth, while more than five convulsive seizures during
pregnancy may negatively influence verbal IQ.16

AED exposure during pregnancy is associated an increased
risk of major malformations. The FDA rates all currently avail-
able AEDs as category C or D (see Table 1). While data regard-
ing the risks associated category D agents are compelling, initial
evidence regarding the newer category C agents suggest lower
risks of malformation, though it is relatively early to draw firm
conclusions.3 Proposed mechanisms of teratogenesis of AEDs
include folate deficiency, neuronal suppression, alterations to
NMDA/GABA mechanisms and free-radical formation.3

Note that there is speculation that AED polytherapy pro-

motes free-radical and epoxide formation;17 free-radicals and
oxidative metabolites theoretically figure in teratogenicity.
Studies suggest that co-administration of two or more AEDs
increases the overall risk of congenital malformations up to four
times compared to monotherapy.6,18

Contraception Quandaries
Most women avoid pregnancy for about 25 years of their lives,
and women with epilepsy are no different in that regard. They
do, however, contend with issues that make planning pregnan-
cy even more important. Contraception itself can become a
complex issue for women taking anticonvulsant drugs. Certain
AEDs increase metabolism of contraceptive hormones, and oral
contraceptives may also affect anticonvulsant levels. 

Metabolism of drugs takes place primarily through a group
of hepatic CYP 450 enzymes. In fact, the CYP3A family metab-
olizes about 60 percent of currently available drugs,19 including
ethinyl estradiol, the estrogen component of hormonal contra-
ceptives. Well-known inducers carbamazepine, phenobarbital
and phenytoin are all first-generation AEDs. However, it’s
important to note that enzyme-inducing agents can be found
among both first- and second-generation anticonvulsants.19,20

Certain AEDs increase metabolism of ethinyl estradiol,
progestogens and their circulating concentrations by as much as
40 percent. These include phenytoin, carbamazepine, felba-
mate, oxcarbazepine, phenobarbital, primidone and topira-
mate.1,21,22 Additionally, contraceptives can influence levels of
certain AEDs. For example, plasma lamotrigine levels may drop
by more than 50 percent when oral contraceptives are co-
administered.23

Importantly, some AEDs do not induce hepatic enzymes
and therefore do not interact with contraceptives. Among these
are vigabatrin, gabapentin, tiagabine, levetiracetam, valproate,
zonisamide, ethosuximide and benzodiazepines. These AEDs
will not affect combined oral contraceptives, progesterone-only
pills, DMPA injections or hormonal contraceptive implants.

Contraceptive Options
Given potential induction of hepatic enzymes and subsequent
possible diminution of effect of hormonal contraceptives, it is
important to understand the action, benefits and drawbacks of
contraceptive methods available to women with epilepsy. 

Barrier Methods. Barrier methods are attractive to patients
because they are widely available (often without physician
input), may be relatively inexpensive compared to other options
and exert no long-term effects, but they are simply less effective
than other forms of contraception, even with diligent use. The
documented pregnancy rates among women using barrier
methods of contraception demonstrate their undependable
nature. Nearly 15 percent of women depending on male con-
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dom use for contraception become
pregnant within a year.24 Male con-
dom use is the most commonly used
method of barrier contraception;
very few couples rely on female barri-
er methods—e.g., female condoms,
diaphragms, cervical caps with sper-
micide—and the annual pregnancy
rate among those who do is 20 per-
cent.24,25

Sterilization. This method is
highly effective and safe for women
with epilepsy. Sterilization’s most sig-
nificant downside is that it is of
course irreversible, making it less
than ideal for younger women who
might wish to have children at a later
time. Particularly among those over
age 35, more women in the US rely
on sterilization than any other form
of contraception. Laparoscopic and
hysteroscopic options are now avail-
able.

Intrauterine Devices. IUDs pro-
vide long-acting, reliable contracep-
tion with pregnancy rates compara-
ble to those for sterilization.
However, a benefit over sterilization
is the reversibility of the IUD. Still, IUD use remains unpopu-
lar. Lack of coverage by some health insurance plans may con-
tribute to its limited use.

IUDs are available in the US in two forms, copper and prog-
esterone. Copper IUDs last about 10 years. Progesterone-releas-
ing IUDs last about five years. Both copper and progestin lev-
onorgestrel provide spermicidal effects in utero that should not
be influenced by enzyme-inducing AEDs and are therefore reli-
able for any women with epilepsy.  Endometrial exposure to
progesterone remains high, even in light of hepatic metabolism
of serum progesterone.

Hormonal Contraceptives. Since their emergence in the
early 1960s, oral contraceptive pills have become the most pop-
ular reversible method of contraception used by women in the
US.25 All modern OCs have an excellent safety profile. Since the
emergence of the first marketed OCs, doses of estrogen and
progestins have decreased, and products in development have
even lower doses than those currently on the market. While
dose reductions provide safety benefits, the risk of ovulation and
pregnancy increases for women taking enzyme-inducing AEDs
along with lower-dose oral contraceptives. In healthy women,
the annual pregnancy rates among typical OC users range from

two to seven percent.24 No estimates are available for women
taking AEDs.

In addition to contraceptive effects, hormonal therapy via
oral contraceptives has been shown to help regulate menses,
reduce testosterone and protect against endometrial and ovari-
an cancer. These actions can help to counter irregular menstru-
al cycles, chronic anovulation, and high androgen levels in
women with epilepsy who have concomitant endocrinologic
disorders. Oral contraceptives do interact with certain AEDs;
however, higher-dose OCs such as those containing 50µg of
ethinyl estradiol can still provide contraceptive efficacy when
patients are using an AED in which drug interaction is possible.

Transdermal skin patches and vaginal rings represent the
newest delivery systems for hormonal contraceptives.
Intuitively, such systems could enhance convenience and
improve patient compliance. The ring is a low-dose (20µg/day)
contraceptive and is not recommended for women on enzyme-
inducing AEDs. Note that regardless of the delivery system, all
steroid metabolism is affected by hepatic P-450 enzymes.
Estrogen levels are higher with the patch, but no data exist on
concurrent use of AEDs and the patch.

Like the patch or ring, low-dose progesterone-only pills also
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Enzyme-inducing?
Yes
Yes 
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
No

FDA Category
D
D
C
D
C
D
C
C
C
C
C
C
C
C
C

Agent
Phenobarbital

Phenytoin
Primidone

Carbamazepine
Ethosuximide

Valproate
Felbamate

Gabapentin
Lamotrigine

Levetiracetam
Oxcarbazepine

Tiagabine
Topiramate
Vigabatrin

Zonisamide

First 
Generation AEDs

Second
Generation AEDs

Table 1. AEDs, Pregnancy and Enzyme Induction

             



are not recommended for women taking enzyme-inducing
AEDs. For some women, however, they are preferred because
they avoid the risk of venous-thromboembolism associated with
estrogen-containing pills. This is not the case in epilepsy
patients taking AEDs that may reduce serum hormone levels. 

An appropriate progesterone-only contraceptive option for
women taking enzyme-inducing AEDs is the higher-dose agent,
depot medroxyprogesterone acetate or DMPA. The dose of proges-
terone in DMPA is sufficiently high that levels should remain con-
traceptive despite any influence from an enzyme-inducing AED. 
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Interaction with 
Enzyme-inducing AEDs

None
Possible for progesterone-
releasing IUD, but endome-

trial hormone levels
remain high

None 

Likely to interfere with
contraceptive action

Likely to interfere with
contraceptive action

Susceptible to drug 
interactions with certain

AEDs; choose higher 
dose OC if potential 

for interaction
Likely, but method may

be worth considering

Likely, but high-dose 
therapy probably maintains

contraceptive effect
Likely, but degree

unknown

Cons

Irreversible
Limited insurance 

coverage

Less effective than
other options, Female
barrier methods not

widely used or accepted
Very low dose, Poor

choice for patients taking
enzyme-inducing AEDs
Very low dose, Poor

choice for patients taking
enzyme-inducing AEDs

Potential drug-drug
interactions

Potential drug-drug 
interactions

DMPA-induced bone 
density changes

(reversible)

Pros

Safe and reliable
Long-acting, Reversible,

Drug interactions unlikely

No drug interactions

Decreased risk of venous
thromboembolism

Convenience

Safe, convenient, easily
reversible

Decreased annual 
menstrual cycles to four;

good for patients with
catamenial seizures 

Convenience, High-dose
progesterone-only

Can be taken up to five
days post-intercourse, Safe

Method

Sterilization
IUD

Barrier Methods

Progesterone-only Pill

Patch or Ring

Oral Contraceptives
(OC)

OC Tricycle Regimen

DMPA

Emergency 
Contraception

Table 2. Contraceptive Methods: Pros and Cons

    



Conveniently provided via four intramuscular injections
per year, DMPA offers a contraceptive efficacy rate near 100
percent.24 Women using DMPA often experience irregular
bleeding; however, long-term use typically leads to amenor-
rhea. Women with anticonvulsant-induced bone changes
should be aware that DMPA therapy is associated with modest
but reversible bone mineral density changes. To help ensure
appropriate plasma hormone levels, the frequency of injections
may be increased from 12 to 10 weeks for women with epilep-
sy who take enzyme-inducing AEDs.22

Tricycle contraceptives are relatively new to the market.
Containing ethinyl estradiol and levonorgestrel, these pills are
similar to other contraceptive pills. However, their novel
administration method extends the interval between periods,
reducing the number of annual cycles to four. The patient takes
active pills for 84 days, followed by a week of placebo. Though
this contraceptive approach remains susceptible to interaction
from AEDs, it offers a possible benefit for patients whose
seizures are worse during menstrual periods. By decreasing the
frequency of menstruation, the tricycle may diminish the num-
ber of catamenial seizures. 

Finally, female patients with epilepsy should have access to
emergency contraception. Progesterone-only pills may be admin-
istered up to five days after unprotected intercourse in order to
delay or inhibit ovulation and decrease the chance of pregnancy.
Despite some public misconceptions and political rankling at the
FDA that has led to further misunderstanding, emergency con-
traception has been shown to be safe. It is neither abortifacient
nor teratogenic. It will not pose harm to mother or fetus if preg-
nancy is already established. While known enzyme inducers are
expected to reduce serum hormone levels for patients taking
emergency contraception, no specific data are available regarding
the interaction between AEDs and emergency contraception. 

The effects of enzyme induction or decreased steroid levels
are not fully understood or reliably demonstrated. However,
the most logical approach to patient management is to
attempt to maximize the effect of hormonal therapies. To con-
fer adequate protection to a woman of childbearing potential
undergoing therapy with an enzyme-inducing AED, the min-
imum recommended dose of ethinyl estradiol is 50µg.22

Additional use of a second method of contraception may be
recommended.26

Accurate Counseling
Women with epilepsy require and deserve accurate counseling
regarding contraception. Both barrier and hormonal contracep-
tive measures can be safe and effective for women with epilepsy
undergoing AED therapy. 

Physicians and patients must recognize the possible influ-
ence of enzyme-inducing AEDs on the efficacy of hormonal
contraceptives. Vigabatrin, gabapentin, tiagabine, levetirac-
etam, valproate, zonisamide, ethosuximide and the benzodi-
azepines are not associated with any interactions with hormon-
al contraceptives; all other things being equal, they may be pre-
ferred epilepsy treatment options for women of childbearing
potential. 

For epilepsy patients who are undergoing therapy with an
enzyme-inducing AED, certain contraceptive options stand out
as better than others. Note that higher-doses of hormonal con-
traceptives and/or the concomitant use of two contraceptive
measures may provide the best chance of avoiding unwanted
pregnancies.  PN
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