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Abstract

Purpose of Review There is an overlap in the populations of patients who suffer from migraine headaches and patients who
seek contraception. The purpose of this review is to present recent studies on contraception among patients with migraines
and provide clinical recommendations.

Recent Findings Migraine with aura and combined hormonal contraceptive (CHC) use are associated with increased ischemic
stroke risk. The use of CHCs in patients with migraine with aura produces a higher risk of ischemic stroke than either factor
individually; therefore, CHC is contraindicated in this population by certain guidelines. However, recent studies suggest that
oral contraceptive may reduce migraine days, pain scores, and migraine medication use.

Summary Certain guidelines recommend against use of CHCs in patients with migraine with aura. CHC use is acceptable
among patient with migraines without aura. In patients with menstrual-related migraines, there may be benefit from continu-
ous use of oral contraceptives. Further studies are needed on migraine and specific formulations of CHC, if the frequency of
migraines with aura impacts ischemic stroke risk and the impact of oral and non-oral contraceptives on menstrual headaches.
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Introduction

Migraine is a leading cause of disability-adjusted life years
in women aged 15-49 [1], and there are biological sex dis-
parities between those who experience migraines. The life-
time incidence of migraine for women is 43% compared to
men which is 18%, and the 1-year prevalence is nearly 3
times higher in women than in men (17% vs. 6%) [2]. Of
patients with migraines, approximately 15 to 33% will expe-
rience migraines with auras [3, 4].

As 0of 2019, 65.3% of female individuals aged 15-49
in the USA were actively using some form of contracep-
tion, with oral contraceptive pills (OCPs) making up
14% of those users [5]. There is an overlap in popula-
tions having migraines and using contraception, which
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raises the question of how clinicians can best counsel
these patients.

A concern raised when discussing contraceptive use in
patients with migraines, particularly in the case of migraines
with aura, is increased risk of ischemic stroke affiliated
with combined hormonal contraceptives (CHCs) [6ee].
The American College of Obstetricians and Gynecologist
(ACOG) and Centers Disease Control and Prevention (CDC)
United States Medical Eligibility Criteria (USMEC) guide-
lines state that CHCs may be used in patients with migraines
without aura who otherwise are at low risk for thrombosis,
but cautions use of CHCs for women who have migraine
with aura unless the benefits outweigh the risk (USMEC 3)
[7, 8]. This guidance stems from the fact that both CHCs
and migraines with aura are independently associated with
an increased risk of ischemic stroke; however, the extent to
which there is a synergistic effect when they are encountered
together is based on limited studies [6ee].

The literature exploring contraception and migraines is
expanding and more nuanced questions are being inves-
tigated, including whether there should be further risk
stratification based on frequency of aura and how to appro-
priately weigh the risks of unintended pregnancy. Contrast-
ingly, there is a growing research studies exploring possible
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benefits that patients with migraines may experience from
hormonal contraceptives. The purpose of this review is to
present current research and to explore the risks versus ben-
efits of contraceptive use among patients with migraines to
help clinicians caring for these patients.

Migraines, CHCs, and Stroke Risk
Migraine Background and Physiology

Migraine is a complex, multifactorial disease characterized
by a severe, pulsating, and often unilateral headache, lasting
between 4 and 72 h, and the accompaniment of photopho-
bia, phonophobia, and/or digestive symptoms [4]. Migraines
are triggered by a stimulus, either internal or external, such
as loss of sleep, weather changes, or stress. These triggers
set off a cascade of cortical excitability, arterial dilation,
and inflammation which trigger the pain impulses of the
migraine [9]. Migraines may be present with or without
aura, with diagnostic criteria displayed in Table 1 [3, 4, 10].
The most commonly supported hypothesis for the mecha-
nism of aura is cortical spreading depression (CSD), though
the origin of CSD is unclear [4].

Hormones may play a role in the pathogenesis of
migraine, as evidenced by the relationship between migraine
and the menstrual cycle. The luteal phase of the menstrual
cycle is a common trigger for migraine [2, 11]. The charac-
teristic steep estrogen drop in the luteal phase is thought to
increase blood vessel permeability, leading to greater impact
of pro-inflammatory mediators such as prostaglandins,
which are elevated threefold during the same time period
[11, 12]. Withdrawal from estrogen also contributes to
migraine susceptibility by decreasing serotonergic tone and
affecting central opioid tonus [11]. One study found that the
rate of decline in estrogen levels following the luteal peak
was significantly greater in patients with migraine compared

to those without migraines [13]. By contrast, higher concen-
trations of estrogen have been associated with higher aura
frequencies in patients who get migraines with aura [14].
Given the distinct interrelated nature of certain migraines
with hormonal fluctuations, a subgroup of migraines are
classified as menstrual migraines.

Menstrual Migraine

Menstrual migraine, or catamenial migraine, is defined
according to criteria set forth by the International Clas-
sification of Headache Disorders (ICHD). Pure menstrual
migraine (PMM) is defined as a migraine which occurs only
on days 1+2 (i.e., days — 2 to+3) of menstruation in at least
2 of 3 cycles and does not occur at any other point in the
cycle [15¢]. PMM may occur with either the presence or
absence of aura. By contrast, menstrual-related migraine
(MRM) is defined as migraine which occurs on days 1+2
of menstruation in at least 2 of 3 cycles as well as at other
points in the cycle. Similar to PMM, MRM may occur with
or without aura, though both types of menstrual migraine
occur almost exclusively without aura [2].

PMM is relatively uncommon, occurring in only 10-20%
of people who menstruate [2]. However, migraine at this
stage in the cycle is very common. When considering all
phases of the menstrual cycle, migraine without aura occurs
with the highest incidence during days —2 to+ 3 of menstru-
ation. Further, menstrual migraines are of longer duration,
higher severity and disability, higher risk of relapse, and
less responsive to treatment than non-menstrual attacks [2].

Migraine and Stroke Risk

The risk of stroke with migraines is serious so that careful
investigation of risk factors by clinicians is warranted [2,
11]. While there is extremely mixed data regarding patients
with migraine without aura, there is a well-established

Table 1 Diagnostic criteria for
migraine with aura

A) At least 2 lifetime attacks fulfilling criteria B and C

B) At least 1 of the following fully reversible aura symptoms:

e Visual, whether positive (i.e., flickering lights, spots) or negative (i.e., loss of vision)

e Sensory, whether positive (i.e., pins and needles) or negative (i.e., numbness)

e Speech and/or language disturbances (i.e., dysphasic speech)

C) At least 3 of the following characteristics:

e > | aura symptom spreads gradually over>5 min

e > 2 aura symptoms occur in succession

e Each individual aura symptom lasts 5-60 min

e > 1 aura symptom is unilateral

e >1 aura symptom is positive

e Accompanying headache within 60 min

D) Symptoms cannot be attributed to another disorder
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increased risk of ischemic stroke among patients with
migraine with aura, although the cause is poorly understood
[6ee, 11]. Interestingly, aura frequency also directly impacts
a patient’s ischemic stroke risk. Compared to the individual
without migraine headaches, the presence of < 1 migraine
with aura per month increased ischemic stroke risk twofold,
while > 1 migraine with aura per week conferred a fourfold
increase in ischemic stroke risk [14].

One possibility is the migraine infarction, which is
thought to be produced when the cortical spreading depres-
sion causing the aura produces such vasoconstriction that
ischemia develops [16]. This can only be diagnosed if the
symptoms of the stroke exactly mirror a patient’s historical
aura symptoms [11].

Migraine with aura is also associated with many other
ischemic stroke risk factors. Patent foramen ovale is found
in approximately twice as many patients with migraine with
aura as in the general population, which can pose increased
ischemic stroke risk [16]. Migraine with aura is also associ-
ated with vascular risk factors such as increased rates of sys-
temic lupus erythematosus and antiphospholipid syndrome
[6ee, 11, 16].

CHC Use and Ischemic Stroke Risk

Estrogen-containing medications can increase risk of venous
thromboembolic events, and the understanding of the mecha-
nisms behind this phenomenon has advanced in recent years
[17]. CHC:s lead to an increase in various components of the
procoagulant pathway, including fibrinogen, prothrombin,
and factors VII, VIII, and X. Additionally, there is a decrease
seen in hemostasis inhibitors antithrombin and tissue factor
pathway inhibitor, which further increase coagulation risk
[17]. These findings are seen regardless of route of admin-
istration, meaning CHCs in the form of oral contraceptives,
contraceptive ring, and contraceptive patch confer the same
risk [17].

The adverse effects of early CHCs became apparent
shortly after the release of the first oral contraceptive. In
response, prescribing guidelines were updated to advise
against their use for patients with risk factors including his-
tories of hypertension, stroke, deep vein thrombosis, and
smoking [14]. A critical study published in 1975 demon-
strated an increased stroke risk posed by COCs, with an inci-
dence of stroke 4 to 5 times higher in users than nonusers.
However, the study did not correlate the risk with the con-
centration of estrogen. Twenty-three of the 25 patients who
suffered from a stroke while taking a mestranol-containing
formulation were on a 100-ug dose, and all 20 of the 20
women who experienced a stroke on ethinyl estradiol were
taking 50-pg pills. All formulations tested in the study were
high doses compared to today’s standard of ethinyl estradiol
dosing between 10 and 35 pg [10].

Other studies that showed the increased risk of stroke in
CHC users rarely stratified risk by hormone dosing, and as
the hormone levels in CHCs were reduced with new for-
mulations over the years, decreases in adverse events have
been consistently observed across numerous studies [13].
One pooled US study reviewed 3.6 million woman-years and
found no increased stroke risk in users of low-dose COCs.
While some European studies have continued to find a mini-
mal increase in risk, this difference may be explained by an
increased incidence of smoking and higher doses of estrogen
used in those studies [14].

CHC Use in Migraine Patients

In a 2017 national-scale case—control study, Champaloux
et al. identified first-ever strokes among women aged 15-49
between 2006 and 2012 based on healthcare claims data of
a private insurance, ultimately reporting 25,887 ischemic
strokes among 33,218,977 females. They sought to inves-
tigate the individual and combined associations between
migraines, with and without aura, and contraceptive use,
with ischemic stroke [6ee]. In their study, migraine with
aura had an increased OR of ischemic stroke of 2.9 (95% CI,
2.2-3.9). Migraine without aura had a smaller increased OR
of ischemic stroke of 2.1 (95% CI, 1.8-2.5). Compared to
never- or former-users of CHCs, current CHC-users had an
increased OR of 1.3 (95% CI, 1.1-1.6). This data supports
previous studies which have shown that migraines and CHC
use are independently associated with increased ischemic
stroke risk.

They also examined combined effects, creating a refer-
ence group who had no diagnosis of migraine and were
not using CHCs. The highest increased risk of ischemic
stroke was found as a six-fold increased risk in patients
with migraine with aura using CHCs (OR 6.1, 95% CI,
3.1-12.1), followed by patients with migraine with aura
not using CHCs (OR 2.7, 95% CI, 1.9-3.7). Migraine with
and without aura was found to elevate risk when used with
CHCs; however, the risk was not significantly different than
that found in patients with migraine without aura not using
CHGC:s. This study was notable for its large sample size and
statistically significant findings which align well with many
prior studies in their identification of the additive effects
of migraine with aura and CHCs on ischemic stroke risk
[14, 18]. However, their finding of increased risk associated
with migraine without aura is less consistently reported and
therefore needs further research.

Although studies of this magnitude are helpful in gain-
ing confidence in clinical recommendations, there are still
many limitations. Given the timeline of this study, the study
population using CHCs were exposed to modern dosing of
estrogens, though in previous studies and older reviews,
the same assumption cannot be made as easily [10, 13, 14].
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Even among lower dosed prescriptions, there are many dif-
ferent formulations of CHCs with a range of estrogen levels
and different types of progestin which were not individually
compared. Additionally, a limitation of this study and oth-
ers like it is that in basing data points off diagnostic bill-
ing codes, patients are reduced to a binary of having or not
having a condition, which does not represent the spectrum
of a disease experience. For instance, given the evidence
that aura frequency significantly impacts the magnitude of
individual ischemic stroke risk, it would be beneficial to
understand the frequency of migraines among the individu-
als who experienced a stroke in the study.

Another limitation is that migraine, both with and without
aura, is a highly prevalent disease and is underdiagnosed
[19]. This suggests that individuals may be excluded or
incorrectly assigned as patients without migraines if they
have not sought or have not had access to medical care for
a formal migraine diagnosis. Also, patients coded as hav-
ing migraines may also represent a more severe end of the
migraine disease spectrum [6ee]. Another consideration is
that a prescription for a CHC noted in a patient chart does
not equate to consistent use of that CHC. Finally, many stud-
ies are not able to control for other risk factors for stroke,
such as smoking and hypertension.

Birth Control as Migraine Management
Progestin-Only Methods as Treatment

Some forms of birth control may improve the symptoms
of migraine. Progestin-only hormonal contraceptives are
safe in patients with migraines [15¢]. Since progestin-only
pills (POPs) work by suppressing ovulation via inhibiting
the production of luteinizing hormone, POPs also decrease
fluctuations in estrogen levels and prevent an estrogen peak
[10, 12]. The estrogen withdrawal in the menstrual cycle
may function as a trigger for migraine.

Previous studies support that POPs may reduce migraine
frequency and intensity. In a retrospective, observational
study, Merki-Feld et al. found that treatment with POPs
was associated with a significant reduction in migraine
days, frequency, pain, and use of triptans in women with
migraine with and without aura [20]. Fifty-five percent of
participants experienced a 25% post-treatment reduction
in migraine days, and 60% of participants experienced a
30% post-treatment reduction in pain [21ee]. These find-
ings are supported by many observational studies [15e].
However, these studies have been limited by retrospective
study designs, lack of control groups, and small sample
sizes [12]. In addition, these studies used desogestrel 75 pg
that is not availability in the USA.

@ Springer

Merki-Feld et al. also conducted a prospective, nonran-
domized controlled study to assess the effect of POPs on
migraine frequency, intensity, and use of triptans among
patients with migraine who presented for contraceptive
counseling [12]. Over the course of the 180-day interven-
tion period, patients using POPs experienced a reduction in
migraine frequency, intensity, pain, and use of triptans and
other pain medications compared to the control group. This
trend was observed in patients with migraine with and with-
out aura. The intervention group additionally experienced
an improvement in quality of life, including time spent in
leisure activities and fewer missed workdays. The improve-
ment in both menstrual and non-menstrual migraine sug-
gests that POPs may also function through non-hormonal
migraine triggers.

POP use is less common due to side effects including
unscheduled bleeding [15e, 22]. Further, POPs have shorter
half-lives than CHCs and must be taken the same time every
day to minimize side effects and to provide moderately effec-
tive contraception [10]. Although issues of adherence may
be mitigated with the use of long-acting progestin-only birth
control, such as Depo-Provera or contraceptive implant,
available data surrounding progestin-only methods and
migraine only involve oral progestin contraceptive. Infor-
mation is not currently available regarding the impact of the
new POPS containing drospirenone. In addition, there is a
dearth of information on non-oral progestin-only contracep-
tive methods and migraines. Theoretically, the LNG-IUDs
may not improve menstrual migraines since these IUDs only
minimally inhibit ovulation therefore is not our treatment of
choice for patients with menstrual migraines [21ee].

Continuous CHC as Treatment in Migraine
Without Aura

While contraceptives containing estrogen are contraindi-
cated in patients with migraine with aura, estrogens are
considered safe for use in patients with migraine without
aura. A prospective study by Merki-Feld et al. found that
the highest attack frequency for CHC-users with menstrual
migraine occurs between days 3 and 6 of the hormone-
free interval (HFI) of the menstrual cycle [23]. The risk
of migraine during the HFI was found to be 4 times higher
than during the days of CHC (ethinyl estradiol) use. Pain
scores and number of migraine days were also significantly
higher during the HFI.

The association between the HFI and migraine frequency
suggests that departure from the typical 21/7 regimen of
CHC:s, or continuous strategies, may improve symptoms and
decrease the frequency of migraine. Continuous strategies
include extended CHC regimens in which the HFI, or pla-
cebo week, is eliminated for extended periods, continuous
vaginal ring contraceptives, or an estradiol patch [22]. These



Current Obstetrics and Gynecology Reports (2023) 12:57-63

61

methods aim to eliminate or decrease estrogen withdrawal.
However, while these strategies might improve MRM, this
benefit may only be felt during days of the eliminated pla-
cebo periods and have no effect on non-MRM [23].

Morotti et al. conducted a retrospective pilot study ana-
lyzing headache charts of female patients with migraines
without aura to evaluate the effects of a POP compared to a
continuous COC regimen on migraine patterns [22]. Con-
sistent with the findings of other studies, 6 months of POP
use led to a significant reduction in migraine days, head-
ache days, pain intensity, and days with pain medication.
While a reduction in these measures was also observed in
the continuous COC group, the change was only significant
for the number of headache days and days with pain medi-
cation. The only significant difference in these measures
when comparing the 2 groups was in the number of days
with pain medication, which was lower in the POP group
[22]. Differences were also noted when comparing quality
of life, measured using a physical component score (PCS)
and a mental health component score (MCS). Both groups
had similar qualities of life at baseline. After 6 months, the
POP group experienced a significant improvement in both
MCS and PCS. This trend was also noted in the continuous
COC group, though the improvement was not statistically
significant [22].

The findings of the study by Morotti et al. suggest that
both progestin-only and continuous COC therapies are effec-
tive at improving migraine patterns and quality of life after
6 months of treatment in patients with migraine without
aura, though treatment with POP leads to slightly better
outcomes [22]. In contrast to CHCs, POPs do not increase
vascular risk. Considering the increased vascular risk that
migraine alone carries, POPs may offer a safer and more
efficacious form of contraception and treatment for female
patients with migraines.

Discussion

The use of CHCs in patients with migraine with aura car-
ries a potential increased risk of adverse effects, particularly
ischemic stroke. However, there are several considerations
that must be discussed to contribute to shared decision-
making between clinicians and patients when discussing
contraceptive options.

While we focused on migraines and CHCs as risk fac-
tors for ischemic stroke thus far, it is important to consider
the inherent risks associated with pregnancy. Strokes in
pregnancy are responsible for over 12% of maternal deaths,
and the risk of stroke associated with pregnancy is 16-fold
higher than the risk of stroke associated with CHC use [10,
17]. The risk of ischemic stroke in pregnancy is even higher
among patients with migraines [24]. CHCs remain a leading

form of preventing unwanted pregnancy and if CHC is dis-
continued or contraindicated, it is crucial to work with the
patient to identify a suitable alternate for their own lifestyle
[5]. One estimate suggested that if all OCP users were to
switch to male condoms, another widely used but less effec-
tive method, there would be approximately 687,000 more
unintended pregnancies each year, with an associated 26
additional maternal strokes and 33 maternal deaths [18].

In patients with migraines seeking contraception, it is
also notable that the hormonal triggers of migraines are
often exacerbated in times of hormonal fluctuation, such
as puberty and perimenopause, which are two periods of
the reproductive lifespan correlated with unintended preg-
nancies [14].

Lastly, it is important to actively help patients identify a
plan to prevent pregnancy when they present with a history
of migraines, as the risk of ischemic stroke affiliated with a
CHC needs to weigh against the risk of an unplanned preg-
nancy. Also, if a patient with migraines with aura is coun-
seled not use CHCs, it is important to spend time reviewing
non-hormonal or progestin-only methods.

Additionally, a health equity consideration when
approaching counseling in a patient with migraines is the
population being served. Migraines are most prevalent in
those who are unemployed at 16.6%. In addition, people
living below the poverty line have the highest prevalence
of migraine at 21.7%. These trends highlight both the vul-
nerability of the affected population and the disability that
migraine causes, hindering patients with migraines’ ability
to work, which decreases access to treatment and health-
care resources [1]. These statistics also represent a popula-
tion that is often missed in studies of medical risk, as they
are less likely to have received consistent medical care, less
likely to have their conditions diagnosed and treated by clini-
cians, and thus less likely to have diagnoses that are captured
in reviews of billing codes.

Another potential gap in care for these patients is clinician
comfort diagnosing migraines with aura which may lead to
delays in prescribing CHC. A recent study by Verhaak et al.
explored the comfort of OB/GYN clinicians diagnosing,
managing, and treating patients with migraines [19]. They
found that while 20-40% of patients consider their OB/GYN
to be their primary care clinician, only 37% of the OB/GYNs
surveyed reported having headache or migraine education,
yet nearly two-thirds had made the diagnosis of migraine
and just over half of them reported regularly asking about
headaches on the yearly exam. This data shows that there
is a gap in the screening of patients who might seek CHCs
or other hormonal contraception for migraines, made more
concerning in patients with less frequent access to health-
care appointments. This data also highlights the importance
of OB/GYNs becoming comfortable both screening for
migraine headaches and delineating between migraines with

@ Springer



62

Current Obstetrics and Gynecology Reports (2023) 12:57-63

and without auras. Further studies are needed on neurologist
comfort providing contraception counseling.

Lastly, it is important to acknowledge that differences
exist between guidelines used by neurologists and gynecol-
ogists, with the former generally taking a more liberal
approach [13]. In 2000, a Task Force by the International
Headache Society (IHS) provided official recommenda-
tions regarding the use of COCs and hormone replacement
therapy in patients with migraines. These guidelines indicate
no contraindication to use of oral contraceptive in patients
with migraine without aura, given they lack other stroke risk
factors [25]. For patients with migraine with aura, the guide-
lines have no specific guidelines against the use of CHC.
Rather, they warned of a potential increase in stroke risk
but recommended an individualized risk assessment, leaving
open the possibility of CHC use. This IHS guidance has not
be updated since the 2000, though in our clinical experi-
ence, the approach of an individualized risk assessment is
reflected in the practices of some neurologists [10, 14, 26].

The OB/GYN community recommends a more cautious
approach. Official guidelines by the ACOG, updated in 2016,
recommend a similar approach for women with migraine
without aura, finding no contraindication to use of CHCs
in women with migraine without aura [27]. However, they
rate the risk for women with migraine with aura as “unac-
ceptable,” recommending complete avoidance of CHCs in
this population. In our practice, we tell patients about the
difference in the guidance from the OB/GYN and neurology
organizations. We assess other risk factors for the ischemic
stroke in addition to exploring alternatives of CHCs. We
then make a shared contraceptive method decision.

Conclusion

Migraines and contraception counseling is nuanced based
on individualized risk. Several of the existing studies used
the higher amount of estrogen and did not include migraine
frequency. There is a role for continuous contraception use
for management of menstrual migraines, but more rigorous
research is needed especially for non-oral contraceptive meth-
ods. It is important to acknowledge that there is different guid-
ance regarding CHC safety for patients with migraines with
aura from the OB/GYN and neurology organizations [8, 25].
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