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ABSTRACT
Importance: Catamenial epilepsy (CE) is exacerbated by

hormonal fluctuations during the menstrual cycle. Approximately
1.7 million women have epilepsy in the United States. CE affects
more than 40% of women with epilepsy. There is a paucity of
literature addressing this condition from a clinical standpoint, and
the literature that does exist is limited to the neurological
community. This article reviews the diagnosis and management
of CE for the non-neurologist. Women with CE have early touch
points in their care with numerous health care providers before
ever consulting with a specialist, including OB/GYNs, pediatri-
cians, emergency department physicians, and family medicine
providers. In addition, women affected by CE have seizures that
are more recalcitrant to traditional epilepsy treatment regimens.
To optimize management in patients affected by CE, menstrual
physiology must be understood, individualized hormonal con-
traception treatment considered, and adjustments and interac-
tions with antiepileptic drugs addressed.

Observations: CE is a unique subset of seizure disorders af-
fected by menstrual fluctuations of progesterone and estrogen.
The diagnosis of CE has been refined and clarified. There is an
ever-increasing understanding of the importance and variety of
options of hormonal contraception available to help manage CE.
Furthermore, antiepileptic drugs and contraception can interact,
so attention must be directed to optimizing both regimens to
prevent uncontrolled seizures and pregnancy.

Conclusion and Relevance: CE can be diagnosed with
charting of menstrual cycles and seizure activity. Hormonal
treatments that induce amenorrhea have been shown to reduce
CE. Optimizing antiepileptic drug dosing and contraceptive
methods also can minimize unplanned pregnancies in women
affected by CE.

INTRODUCTION
Catamenial epilepsy (CE) is a prevalent and serious

seizure pattern characterized by periodic fluctuations in
seizure frequency corresponding to the menstrual cycle.1

Studies estimate that the prevalence of CE ranges from
10% to 70% in women with epilepsy (WWE).1-7 e
wide range in prevalence depicts the early ambiguity in its
classification. Herzog defined CE as the point of in-
flection on a graph of multiples of greater seizure fre-
quency versus percentage of women with this increase in
seizure frequency.1 is was used to define the 3 distinct
subtypes of CE: perimenstrual (C1), periovulatory (C2),
and inadequate luteal phase (C3). Today, a ≥twofold
increase in seizure frequency during a specific period
in the menstrual cycle is used as the clinical diagnosis.1

A large-scale National Institutes of Health (NIH) trial

found 44.2% (130/294) of their randomized female
patients with seizure have CE.8

e purpose of this review was to provide a comprehensive
clinical understanding of CE and to outline treatment options
for all clinicians who care for women affected by this disorder.
We first give a brief description of the pathophysiology of this
disorder, which is commonly associated with fluctuations in
serum estrogen and progesterone levels. Second, we discuss
common presentations and best practices for evaluation and
diagnosis.ird, we summarize themost effectivemodern-day
treatments for CE. We review the evidence supporting the
role of hormonal management in CE. Last, contraception
management in patients with CE is reviewed.

DISCUSSION
Pathophysiology
CE is strongly associated with the neuroendocrine system.

ese seizure fluctuations are modulated by the predomi-
nately proconvulsant properties of estrogen and anticon-
vulsant properties of progesterone and its metabolites.

Estrogen
Estrogens, specifically estradiol (E2), have been shown

to have excitatory proconvulsant effects on the brain. In
neurons, specifically excitatory CA1 pyramidal neurons
in the hippocampus, E2 acts as a posttranscriptional
modulator to positively regulate the density of spines and of
excitatory N-methyl-D-aspartate receptors, leading to in-
creased excitability.9-13 Other proposed actions of E2 are
the genetic repression of inhibitory neurotransmitters such
as gamma-aminobutyric acid (GABA),14 and short-acting
membrane-mediated current induction.15,16 Multiple female
rat studies have found activation of spike discharges and a
decrease in the seizure threshold when rats are administered
E2.10,13,17-21 In female subjects with epilepsy, intravenously
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administered conjugated estrogen (a mixture including
estrone sulfate, equilin sulfate, delta 8,9-dehydroestrone
sulfate, 17-alpha estradiol sulfate, and 17-alpha dihydroequilin
sulfate) produced seizures in 11 of 16 subjects and clinical
seizures in 4 subjects.22 e role of estrogen in seizure
activity is complex, and studies have suggested that the
effects are “dependent on dose, route of administration,
acute versus chronic administration, natural hormonal
environment, and estrogenic species.”16

Progesterone
Conversely, progesterone has been found to have an-

ticonvulsant effects. Most of the anticonvulsant actions
occur via the reduced metabolites of progesterone, most
notably allopregnanolone (AP). Studies have found that
AP has sedative-hypnotic and anticonvulsant properties.13,23,24

AP may exert these inhibitory effects by aiding the po-
tentiation GABAergic neurons.13,23-26 AP levels rise and
fall based on a woman’s serum progesterone levels.13,23

Several studies have demonstrated that progesterone
acts via a genetic pathway in which it controls the syn-
thesis of various neurotransmitters. In multiple mouse
studies, increased progesterone levels had an overall in-
hibitory effect on the brain, leading to decreases in seizure
occurrence.13,21,27-29 In human models, progesterone injec-
tions that produce luteal-phase levels of progesterone led
to significant reduction in the frequency of characteristic
seizure brain wave spikes in 4 of 7 women with partial
epilepsy.30

Diagnosis
CE is the occurrence or worsening of seizure activity

related in timing to a woman’s menstrual cycle. CE is
commonly diagnosed in women after no other explanation
of seizure patterns can be made. Awareness of the men-
strual hormonal fluctuations and their impact on seizure
activity can help clinicians provide an earlier and more
precise diagnosis. Important questions to ask include the
following: Are seizures continuing despite traditional anti-
epileptic drugs (AEDs)? Are the seizures occurring in a cyclic
fashion? Has the patient charted her menstrual cycle and
noted increase in seizure activity during particular times?
For clinicians, the first step in diagnosis of CE is to advise

the patient to track menstrual cycles and seizures. is is
commonly done by having the patient keep a seizure and
menstrual diary (see Figure 1).31 In addition to tracking
bleeding, physicians also may consider tracking basal body
temperature. Temperatures should be taken orally each
morning. A ≥0.7 °F change signifies the beginning of the
postovulatory phase.31 Serum progesterone measurements
also can be made, with >3 ng/mL marking the ovulatory
phase.31 Physicians also can track serum progesterone
levels. For patients with irregular or anovulatory cycles,
hormone levels and the use of ovulation kits can better
elucidate cyclic relationship of seizures to the men-
strual cycle. e specific increase in seizure frequency to
make a diagnosis of CE is specific to the subtype (C1:
1.69-fold; C2: 1.83-fold; C3: 1.62-fold). In practice, a
diagnosis of CE can be made if the patient presents

Figure 1. Diagnosis calendar. This calendar tracks the menstrual cycle and seizure cycle to help with diagnosis.
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with ≥twofold increase in seizure frequency during one
of the menstrual times noted as follows, or if the increase
is simply repeated at similar times in the patient’s menstrual
cycle. e 3 subtypes, in which the seizure frequency typically
increases ≥twofold, are perimenstrual (C1), periovulatory
(C2), or inadequate luteal phase (C3) (see Figure 2).1

Classification is based on a 28-day cycle, with day 1 being
the onset of menstrual flow. e follicular phase is during
days 1 to 14, and the luteal phase is during days 15 to 28.
e perimenstrual subtype (C1) is characterized by the rapid
drop in progesterone during menstruation (days 25 to 3 of
the following cycle). Although the proconvulsant es-
trogen does drop as well in this period, the progesterone
experiences a more rapid decrease. is pattern has been
the most responsive to treatment. e periovulatory
subtype (C2) is characterized by the rapid surge of es-
trogen at day 10 to 15. e inadequate luteal phase

subtype (C3) is characterized by an inadequate rise of
progesterone during the luteal phase (days 10 to 3 of the
following cycle).
is classification is applicable only to patients with

anovulatory cycles. is is because of an inadequate de-
velopment of the corpus luteum, which causes reduced
levels of progesterone, but normal levels of estrogen (see
Figure 3).1,16 A 1997 study found that 42.3% of WWE
presented with at least one of these classifications (C1:
35.7%, C2: 28.5%, C3: 41.4%).1 Similarly, a 2015 NIH
study found that of the 47.1% of WWE who presented
with at least one of these classifications, 39.8% are C1,
33.9% are C2, and 47.1% are C3.32

Treatment
e role of the hormonal milieu in women with CE and the

impact of hormones via contraceptives is extremely complex.

Figure 2. Diagnosis for catamenial epilepsy. This 4-step diagnosis process begins with signs and symptoms of cyclic seizure patterns that should raise suspicions. When
clinicians become aware of these, they should attain more information with the Diagnosis Methods. With this information, they can make a diagnosis and subtype
diagnosis. AED = antiepileptic drug.
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Hormone treatment for CE should be considered after
traditional methods have been tried. e most promising
hormonal treatments for CE in studies are not hormonal
contraception, but are actually natural progesterones (for ex-
ample, a well-known hormone used in hormone replacement
therapy: Prometrium) and amenorrhea-inducing drugs, such
as gonadotropin-releasing hormone (GnRH) analogues and
medroxyprogesterone acetate (MPA). However, studies are
limited, as neither GnRH analogues nor MPA have un-
dergone large-scale clinical trials for use in patients with CE.

Natural Progesterone
Natural progesterone can reduce the frequency of

seizures. To date, there have been 5 important studies using
natural progesterone as a treatment. Natural progesterone
is sold in compound pharmacies in lozenge, suppository,
lotion, and pill form (Prometrium). A large-scale, randomized,

double-blind NIH study in 2015 concluded that natural
progesterone in lozenge form given 3 times a day in 200-mg
doses during day 14 through day 25 can decrease seizure
frequency in C1-type CE. For a the subset of those with C1
type who normally had a ≥threefold increase in seizures during
the perimenstrual period, the percentage of patients with a
greater than 50% decrease in seizure rates increased from
21.3% to 57.1% when given natural progesterone lozenges
versus 19.6% to 20.0% for those administered placebo.32,33 In a
second study of 8 women with C3 class CE, 6 of 8 women
receiving 50 to 400 mg of natural progesterone suppositories
twice a day had an average 68% decreased seizure activity.34 A
small earlier study on 25 patients with C1 and C3 pattern
using cyclic natural progesterone treatment resulted in 72% of
the subjects having reduced seizure activity, which persisted at
a 3-year follow-up study.35,36

In addition, a randomized study of 38 women with C1
or C3 seizures found that the number of seizures after
treatment was significantly decreased compared with pla-
cebo state (p = 0.024) when treated with 200-mg lozenges
3 times per day.37 Based on these findings, natural pro-
gesterone has been shown to be an effective treatment for
those with CE with a subset of C1 patterns, and possibly
for C3. e advisable treatment based on these studies is 50
to 200 mg natural progesterone in lozenge for suppository form
3 times per day. It is recommended that this treatment is ta-
pered during the final 3 days of the cycle to prevent withdrawal
seizures. For example, Herzog13,32,33,34,35,36 recommends one-
half to 1 dose 3 times a day for days 14 to 25; then one-half dose
3 times a day on days 26 to 27, and one-quarter dose on day 28
before stopping. e limitation to these studies is the small
number of patients and the equal efficacy of the easy-to-obtain
Prometrium (natural progesterone in pill form vs. lozenge).

GnRH Analogues
GnRH analogues may be an effective treatment because

they reduce hormone variations in patients with CE. ese
GnRH agonists work by blocking pituitary gonadotropin
secretions such as follicle-stimulating hormone and lutei-
nizing hormone by desensitizing the pituitary through
constant stimulus.38 In 1 study of 10 patients with CE,
patients were given 3.75 mg of intramuscular triptorelin
(a synthetic GnRH analogue) every 4 weeks for an average
of 11.8 months. Once all were amenorrhoeic, 3 were seizure
free, 4 had nearly a 50% reduction in seizure frequency,
2 experienced no benefit, and none had an increase in
seizure activity (p < 0.02).39 In 1 case study, a woman with
frequent catamenial status epilepticus, who was unre-
sponsive to combined oral contraceptive pills (COCs),
received 3.6 mg of goserelin (a synthetic GnRH analogue)
every 4 weeks. Her inpatient hospital admissions, due to
status epilepticus, decreased from 10 admissions in a 4-week

Figure 3. Hormone cycle and catamenial epilepsy (CE) classification. Estradiol
and progesterone follow a consistent cyclical pattern during the menstrual cycle.
Hormone levels and CE subtypes are shown for normal cycles and inadequate
luteal-phase cycles. Because menstrual cycle intervals vary but, in the general
population, most women ovulate 14 days before menstrual onset, this image
transcribes the patient calendars to ones that designate the last 14 days as −14,
−13, −12, and so on. The following stages are shown in this figure: follicular (F),
ovulatory (O), luteal (L), and menstrual (M).62
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period to only 3 admissions in a 4-week period.40 One study
found that during the first 3 weeks of GnRH analogue
treatment, there can be an increase in seizure activity, as
there is an initial stimulation of estrogen production
before its production is inhibited. Experts recommend
daily progesterone use for 2 to 3 weeks following the
first injection to minimize this risk of transient flare of
seizures that are mitigated by the progesterone.41 Side
effects of GnRH analogues include hot flashes and vag-
inal dryness. Serious potential long-term use can increase
risks of osteoporosis and cardiovascular disease.13 Com-
mon measures to prevent bone loss in patients using
GnRH analogues include the addition of MPA.42 Regular
exercise and calcium with vitamin D supplementation are
also recommended in women using GnRH agonists.
GnRH analogues are effective and important treatment
considerations in these patients, as they suppress menses,
diminish hormone fluctuations, and reduce seizure ac-
tivity in women with CE.

MPA Pills and Injections
MPA, in doses to produce amenorrhea, has been another

successful hormonal treatment for CE, to date. In 1 study,
11 patients were administered 10-mg MPA pills 2 to
4 times per day. Of these 11, 7 became amenorrheic. e
4 who continued to have menses, received an additional
120 to 150 mg of intramuscular Depo Medroxyprogesterone
acetate (DMPA) every 6 to 12 weeks to induce amenorrhea.
Once amenorrheic, a total of 7 of 11 patients experienced
a clear improvement in seizure activity, with an average
seizure activity reduction of 30% (p = 0.02).43 e Birth
Control Registry study of Herzog and colleagues44,45 found
that DMPA had the highest rate of decreased seizure
frequencies compared with any other hormonal contra-
ception (COC, vaginal ring, hormonal patch, progestin-
only pill [POP], and progestin implant) (p = 0.0008). Of
the 200 patients taking DMPA, 19% had increased seizure
frequency, 17.5% had decreased seizure frequency, and
63.5% saw no change.44,45 ose surveyed in this study were
not diagnosed with CE or a CE subtype specifically, only
with epilepsy. is could suggest that those unaffected by
treatment were unaffected because they are WWE, but not
specifically women with cyclic exacerbations of seizures, or
in other words, diagnosed with CE. Studies have dem-
onstrated that inducing amenorrhea with MPA or DMPA
may lead to reductions in seizures in WWE. It is possible
that the women who benefit most from the reduction in
hormone variations that comes with amenorrhea are those
affected by CE, thus their seizures are most responsive
to suppression of hormonal fluctuations. is is an area
in which further research is needed to better optimize
treatment for patients with CE.

Other Treatment Options for CE
Last, acetazolamide (also known as Diamox), commonly

used to treat glaucoma, epilepsy, and edema, has long been
used as a nonhormonal treatment for women with CE. A
retrospective study of women admitted to the Cleveland
Clinic Emergency Department who presented with seizures
and were given acetazolamide found that 40% of the women
reported decreased seizure frequency.46 Large-scale studies
still are needed.

Hormonal Contraception Considerations

Oral Contraceptive Pills

COCs are birth control pills containing both progestin
and ethinyl estradiol. Several studies of WWE using COCs
have shown that seizure frequency is unaffected. e Birth
Control Registry study, by Herzog and colleagues44,45

in 2016, surveyed 1144 WWE who were not specifically
diagnosed with CE.
Of those surveyed, 635 were taking COCs. e survey

did not separate cyclical and continuous COC use.
Eighteen percent had increased seizure frequency when
taking COCs, whereas 9% had decreased frequency.
However, COC use was associated with the lowest
overall increase of seizure frequency compared with all
other hormonal contraceptive methods (COC, vaginal
ring, hormonal patch, POP, and progestin implant).44,45

It is important to note that nearly 75% of all COC users
had no change in seizure frequency. ese studies show
that COC use in patients with CE does not significantly
increase risk of seizures and can possibly reduce such
seizures; however, more research is needed to address
COC patterns of use (specifically menstrual suppression)
in women with CE.

Progestin-only Pills

Little research has been done on POPs in WWE and
CE. Herzog and colleagues44,45 found patients taking POPs
had a higher incidence of seizures. For those using POPs,
the percentage of those with increased and decreased seizure
frequencies were 29.3% and 8.6%, respectively. is result
suggests a clear difference in the effect of natural proges-
terone and synthetic progestin taken orally. Natural pro-
gesterone increases AP levels in the brain (GABA agonist),
but synthetic progestins lower AP levels. Synthetic pro-
gestins do not seem to suppress seizures unless administered
in doses to suppress menses.44,45 Clearly, not all proges-
terones have similar effects.

Progesterone Intrauterine Device

Some studies found no change and others found a slight
decrease in seizures for patients with a progesterone
(levonorgestrel or LNG) intrauterine device (IUD). In
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addition to being one of the most effective contraceptive
modalities available, the IUD is a top-tier choice for women
with complex medical conditions, as it has no known AED
interactions.47,48 e LNG IUD is an effective modality to
suppress menses.irty percent to 40% and in some studies
up to 70% of patients experience amenorrhea after 1 year of
use.49 Of the 228 patients in the Birth Control Registry
using an IUD, 6.1% reported an increase in seizure fre-
quency, 13.2% reported a decrease, and 80.7% reported no
change. Interestingly, there were no significant differences
between the effect of LNG IUDs and the copper IUDs on
seizure activity. e percentage of patients who saw in-
creases and decreases in seizure frequency was 6.7%/14.7%
for the LNG IUD and 5.1%/10.3% for copper T-IUD,
respectively.44,45

Other Hormonal Contraception Options

More research is needed regarding other contracep-
tive options. Women who used the (etonogestrel) im-
plant (Nexplanon) saw increased and decreased seizure
frequencies of 24.3% and 5.4%, respectively.44,45 e
contraceptive patch and ring have had few studies evaluating
their impact on WWE and CE. Although the implant
has fewer patients with amenorrhea over time (20%), the
ring and patch can effectively suppress menses when used
continuously. All 3 options warrant further investigation to

determine if they, too, reduce seizure frequency in women
with CE.

AED Considerations and Contraceptive Efficacy

It is important for clinicians to consider how AEDs and
contraceptives will interact for 2 significant reasons. First,
contraceptive interactions with AEDs can reduce the ef-
fectiveness of hormonal contraceptives (HCs), and lead to
unplanned pregnancy. Second, interactions between HCs
and AEDs can reduce the levels of the AED itself, thus
potentially inadequately treating WWE and leading to
more seizure activity. Studies have found that a proper
balance of hormone levels (birth control) and AED levels is
paramount in controlling CE and optimizing the effec-
tiveness of birth control.

Enzyme-Inducing and Non–Enzyme-Inducing AEDs

For patients taking both AEDs and HCs, the levels
of serum progesterone and estrogen can be reduced if
hepatic enzyme-inducing AEDs (EIAED) are used.
Non-EIAEDs do not cause a reduction in hormone
levels of the HC and therefore do not pose a risk in
decreased HC efficacy (see Table 1). EIAEDs increase
the levels of P450 3A4 enzymes in the liver, which also
metabolize estradiol and progestin.is metabolism has
been shown to reduce serum estradiol and progestin

Table 1. Antiepileptic drug and hormonal contraception interactions

When AED is taken with hormonal contraception

Effect Type Name

No change in contraceptive efficacy NEIAED Gabapentin

Levetiracetam

Tiagabine

Vigabatrin

Zonisamide

Pregabalin

Lacosamide

Ethosuximide

Possible decreased contraceptive efficacy EIAED Carbamazepine

Felbamate

Oxcarbazepine

Phenobarbital

Phenytoin

Primidone

Weak EIAED Topiramate

Clobazam

Decreased AED levels, no change in contraceptive efficacy Glucuronidated AED Lamotrigine

Decreased AED levels and contraceptive efficacy Enzyme-inhibiting AED Valproate

Non–enzyme-inducing AEDs (NEIAEDs) do not interact with hormonal contraceptives. Enzyme-inducing AEDs (EIAEDs) have been found to reduce levels of systemic hormonal
contraception, leading to potentially reduced contraceptive efficacy. Lamotrigine and valproate levels also can be reduced in patients taking hormonal contraceptives.

AED = antiepileptic drug.
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levels by 50%.50-52is significant drop in hormone levels in
HCs can lead to birth control failures and probably un-
wanted side effects (unscheduled bleeding and spotting) for
women taking EIAEDs.50 One double-blind study found a
42% decrease in serum progestin levels, and no decrease in
estradiol in patients given felbamate and a COC with 30 µg
ethinyl estradiol.50,53 Similarly, topiramate use was associ-
ated with a reduced concentration of estradiol in 2 studies of
women taking COCs with 35 µg of ethinyl estradiol. Both
found no effect on estradiol below 200 mg of topiramate
use daily, and no decrease in progestin levels.50,54,55 Both
felbamate and topiramate are considered moderately enzy-
matic inducing, whereas others reduce levels more drastically.
Clobazam has been found to be an effective treatment for
CE. It, however, has enzyme-inducing activity much like an
EIAED. One study found that of the 18 patients given 20 to
30 mg of clobazam, none had increased seizure frequency
and 50% reported a reduction.56 Clobazam has gained a
growing acceptance as an intermittent treatment for CE,
but given its enzyme-inducing activity, caution is indicated
for patients using COCs, as it may decrease contraceptive
efficacy. EIAEDs can also reduce levels of folic acid.
Health care providers recommend that all women con-
sidering having children take folic acid supplements to
reduce the incidence of birth defects. is is particularly
important in WWE who may have particularly lower folic
acid levels because of their medication use. Folic acid is
often recommended to be taken at prescription dosage
(0.8 mg or 1 mg).57

WWE, Contraception, and Pregnancy Planning

As shown previously, WWE can have their seizures
exacerbated by hormonal variations. It is important to
have proper consideration of HCs for all WWE to prevent
catamenial exacerbation, as well as providing reliable
contraception for those patients who do not desire a
pregnancy. All birth control options can be considered
safe and as options for patients with WWE. It is im-
portant for the provider to review their individual risks
and benefits of the methods and help in shared decision
making. All WWE who are not planning a pregnancy
should be offered and counseled about the full range of
contraceptive options available. Studies have shown that
seizure activity is not increased by the use of hormonal
contraception, and depending on the method chosen, HC
may benefit CE by reducing seizure activity. At least
preliminarily, this seems to be the case particularly in
WWEwho use DMPA and those with CE who experience
amenorrhea on their birth control method. Contraception
counseling for reproductive-age WWE should occur at
every medical touch point. WWE have particular preg-
nancy risks: many medications used for epilepsy are

teratogenic, extra folic acid supplementation is recommended
preconceptually, and optimizing health and medication
regimen, before planning a pregnancy, is paramount to a
healthy pregnancy and infant. e full range of contra-
ceptive methods for women currently include implantable
rods (Nexplanon); IUDs, progesterone containing (all
durations and doses) and Copper T; the shot or injection
(Depo Provera), the contraceptive patch; vaginal contra-
ceptive ring; combined oral contraceptive pills (extended
or continuous use); progestin-only contraceptive pills;
female and male sterilization; female and male condoms;
diaphragms; sponges; cervical caps; and spermicide. In
addition, instruction infertility awareness-based methods,
including the lactation amenorrhea method, although less
effective, should be provided for women desiring alternative
contraceptive methods. WWE who use non-EIAEDs have
not been shown to experience an increase in unplanned
pregnancy. However, for those WWE who take EIAEDs,
special consideration to choosing a birth control method
and dose is critical to contraceptive efficacy. WWE who
prefer to use a COC as their contraceptive of choice, and
have no medical contraindications, should be prescribed a
birth control pill that contains at least 50 µg of ethinyl
estradiol. at is higher than the low-dose pills (20-35 μg
routinely prescribed). If they have contraindications toCOCs
or experience untoward side effects, they should be counseled
about other HC options and collaborate with their provider
in shared decision making for another contraceptive option.
An underutilized and superb contraceptive method for
WWE is the hormonal and nonhormonal IUD. In women
with CE, menstrual suppression as a result of their con-
traceptive method may have dual benefits of preventing an
unplanned pregnancy and reducing seizure activity. Con-
sideration to DMPA and nonoral contraceptive methods
may minimize disruption of AED dose and optimize con-
traceptive efficacy. Further resources and patient-friendly
graphics can be found in the US Medical for Contracep-
tive Use of the Centers for Disease Control and Prevention.58

HCs and Lamotrigine and Valproic Acid: Special Circumstances

In the presence of HCs, levels of the AED lamotrigine
have repeatedly been found to be reduced (see Table 1).is
is significant because patients taking both lamotrigine and
HCs have increased seizure activity requiring adjustments
to dosing. In a study of 22 women taking both lamotrigine
and a COC, lamotrigine levels were decreased by 50%
compared with those taking lamotrigine only.59 In the Birth
Control Registry study, 18.2% of those taking HCs and
glucuronidated AEDs, such as lamotrigine, reported increased
seizure frequency as a result of the decreased AED levels
compared with those who used AEDs alone. Estradiol, not
progestins, reduce lamotrigine levels.60 Much like lamotrigine,
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one study found valproate levels are decreased by 23.4% when
used with HCs.61 Interestingly, lamotrigine is the most
commonly used AED among WWE.44 In the Birth Control
Registry study, valproate had the highest increased seizure
frequencies in patients taking HCs.45 Women taking both
COCs and lamotrigine or valproate require close AED-level
monitoring after starting their COC regimen. Adjustments
should be made and monitored periodically to ensure effec-
tive levels. In addition, doses should be adjusted during the
COC placebo period if continuous use is not prescribed.50

CONCLUSIONS
CE is a unique condition that affects a subset of WWE.

Clinicians should be aware of this subset of epilepsy and
understand the patients’ seizure activity in the context of
their menstrual cycle. Using menstrual calendars, the cli-
nician can identify patients with CE, and ideally classify the
pattern. Once a diagnosis is made, clinicians can optimize
treatments for patients with CE. In general, traditional
AEDs with fluctuating doses throughout the menstrual
cycle are a common antiseizure regimen. Unlike traditional
epilepsy, for which AED dosage is steady and consistent,
AED dosage for patients with CE are increased and de-
creased during their menstrual cycle. e classification as
C1, C2, or C3 allows the provider to individualize and
optimize their medication. Initial trials have shown promise
for hormonal treatments for CE. To date, the most con-
sistently effective hormonal treatments are natural proges-
terone, MPA (pills and injection), and GnRH analogues.
e studies do have several limitations. First, use of natural
progesterone alone for premenopausal women is less com-
mon in practice and is not an option for effective pregnancy
prevention.e studies of natural progesterone, to date, were
small and did not use common or available-to-prescribe
delivery systems (ie, lozenges, not oral or vaginal Prome-
trium). It is likely that oral and vaginal preparations are
analogous to the regimens used in the study protocols, but
randomized controlled trials are needed. WWE of repro-
ductive age also should be counseled about contraception at
their medical visits. Contraceptive counseling and joint
decision making should be made with special consideration
to their medications, pregnancy plans, and special consid-
eration to the role of menstrual suppression as a result of their
contraceptive method. eir contraceptive method of choice
may have additional health benefits of pregnancy prevention
andmitigating seizure activity. Further research in this area is
needed. e ideal study would mirror the Birth Control
Registry by recruiting patients with CE delineating their
specific birth control methods and controlling for their AED
(drug and dose). In addition, it would be helpful to tier the
results based on contraceptive method and regimen, such
as cyclic, extended, or continuous use. CE is a fascinating

subset of epilepsy, and future research in this arena can offer
promising treatments, a better understanding of HC and
AED interactions, and further reduce unplanned and
often high-risk pregnancies for patients with this complex
condition.v
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