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ABSTRACT

Migraine affects approximately one in four women of childbearing age.
There are a number of questions and concerns surrounding the use of
contraceptives in women with migraine. This review examines the effects of
various contraceptives on migraine and addresses the safety concerns, in
particular reviewing the existing literature regarding the safety of oestrogen
containing contraceptives in migraine. The aim of the review is to provide
an overview of the issues and provide context and clarification in this
potentially confusing area.
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Contraceptive use in women with migraine

Introduction

About one in four women of childbearing age has
migraine! and many of these women will require a
contraceptive. Contraceptives are used throughout
the world, albeit in some regions more than others,
so this is a global healthcare topic?. The use of

contraception in women with migraine is often an
issue of contentious debate and the guidelines vary
and are constantly changing. In this review | will
attempt to provide some context and clarification
around these issues.

Prevalence of modern contraceptive
methods

M 19t0<10% [J50to<60%

W 10t0<20% [ 60to<70%

W 20t0<30% W 70to <80%
E30to<40% M 80to87.9%
[ 40t0 <50%

Figure 1. Worldwide prevalence of contraceptives?”

Methods of contraception

Hormonal methods are either “combined”, which
means a combination of oestrogen and progestogen
or progestogen only. The most widely used combined
contraceptive formulation is the oral contraceptive
pill. There is also a vaginal ring or a patch but these
are much less commonly used. With regards to
progestogen only methods there is an oral version
there are also injectables; a depo injection, an
implant and an intrauterine device, which releases

levonorgestrel.

IMPORTANT DRUG INTERACTIONS

The most important contraceptive interaction in a
women with migraine of childbearing age is
topiramate as it is a teratogenic drug. Topiramate
interacts with most of the contraceptive formulations
except the depo progesterone or the intrauterine
devices. Most of the data suggests that the interaction
occurs at levels of 200 mg or higher®. Much lower

doses are used in migraine as prophylaxis than in

epilepsy but because the risk is one of significant
teratogenicity, patients must be advised that if they
are not on contraceptives or using oral contraceptives
they need to take extra precautions, such as adding
barrier methods or switching to an alternative method
of contraception.

WHAT IS THE ROLE OF OESTROGEN/
PROGESROGEN IN MIGRAINE?

Fluctuations in oestrogen occur around menarche
and the menopause and these correlate with peaks
in migraine frequency. Data suggests that oestrogen
has a significant role, at least the drop in oestrogen
has a significant role in triggering menstrual

migraine(Figure 2)>¢,
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Figure 2. Menstrual and perimenopausal susceptibility to migraine. (Ornello et al [7])

There are oestrogen receptors throughout the brain
in areas that are thought to be important in migraine,
such as the hypothalamus, pons, periaqueductal
grey, locus coeruleus®. In animal studies oestrogen
triggers cortical spreading depression which is
thought to be the pathophysiological correlate of
migraine aura. When a woman starts an oestrogen-
containing contraceptive pill or initiates hormone
replacement therapy or is pregnant, these are high
oestrogen states and these can sometimes result
in aura presenting for the first timel” which correlates
well with animal studies showing oestrogen triggering
cortical spreading depression'%.

The role of progestogens in migraine is less well
understood. It is known that allopregnanolone, which
is a derivative of progesterone, enhances GABA
activity in the central nervous system, whereas
oestrogen has a glutaminergic effect, which is
excitatory. Progestogens may inhibit neuronal
excitability. One study looking at allopregnanolone
levels in women with migraine suggested that they
were lower in women with migraine!™. Further research

is needed in this area.

The effect of contraceptives on

migraine

THE EFFECT OF COMBINED CONTRACEPTIVES

A common question asked by patients is “what will
happen to my migraine if | take the contraceptive
pill?” The problem with this question is that there are
many different types of contraceptives. Even when
one considers the combined oral conceptive pill,
this is not just a single entity and it consists of varying
doses of oestrogen which have changed over the
years very significantly. Going back to the last century,
doses of 100 micrograms were used and this then
decreased to about 50micrograms and now doses
as low as 15-20micrograms are used. The fact that the
dose of oestrogen has changed quite significantly
throughout the years is a very important factor to
bear in mind. Secondly, the progestogen component
of the pill varies as well. There are first, second, third
and fourth generations. So there is no simple answer

to this question.

There is a paucity of good studies in this area

because much of the data that is published looked
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at “headache” as a side effect in women starting a
contraceptive. These are not well designed studies
looking specifically at whether this is migraine with
or without aura or if it meets international headache
society (IHS) criteria for migraine. Consequently the
data available suggests migraine can get worse in
18 - 50%, improve in 3 to 35% and is not changed
in 39 to 65% in women with migraine on combined
contraceptives!'?, so not very informative. In women
with migraine with aura there may be an exacerbation
of migraine with the combined contraceptive pilll'?,
which is perhaps logical if one relates back to the

effect of oestrogen on cortical spreading depression.

When a woman is on the combined oral contraceptive
pill, she will usually take it for 21 days and then she
has a seven day break, where she has her menstrual
period, and during that time there is often a migraine
which is akin to a menstrual migraine. Tri- cycling the
combined contraceptive pill back-to-back can be
helpful in treating this'™. Also shortening that pill
free period from seven days to four days can also
be helpful.

If a woman develops aura for the first time when
starting the combined contraceptive pill she could
be switched to a progestogen only contraceptive.
There was a study from Colhoun!™ looking at
switching from oral combined oral contraceptive to
the vaginal ring and that did improve aura and this
was thought to be because the dose of oestrogen

in the vaginal ring is lower.

A German group investigated the levels in women
of two key peptides thought to be involved in the
pathophysiology of migraine; calcitonin gene-related
peptide (CGRP)'¢ and pituitary adenylate cyclase-
activating polypeptide (PACAP-38)"\. The design of
the study was that there were two groups of women,
60 with migraine and 60 without migraine, and half
of them were on contraceptive pill and half of them
were not. PACAP levels in women with menstrual
migraine were higher during menstruation and in
women with migraine compared with controls"®.
Interestingly, looking at the women with migraine

who were on the combined contraceptive pill, there

was no difference between the levels of PACAP
between them and the control patients on the
contraceptive pill. The same applied to the CGRP
study!"\. These studies demonstrate how being on
the combined contraceptive pill can modulate levels
of these peptides which are thought to be involved

in migraine.

THE EFFECT OF PROGESTOGEN ONLY
METHODS ON MIGRAINE

A meta-analysis of the use of desogestrel in migraine
included four studies, two of which involved women
with migraine with aural?’l, Desogestrel is thought
to inhibit ovulation. There was a significant but modest
reduction in the number of migraine attacks, reduced
analgesic use and improved headache quality of
life scores. However, the analysis suggested that
the quality of evidence was low for each outcome
measure, mainly because the number of patients in
the study were low, and these were not randomised
placebo-controlled trials. Current evidence is
observational and based on small samples of women
using only one oral progestin-only formulation. Two
of the studies compared the progesterone-only pill
to the combined oral contraceptive. One of these
suggested some benefits of being on the progestin
pill rather than being on the combined pill taken with
a break after 21 days. About 10% on desogestrel had
troublesome bleeding, which is often a problem
with progestogen only methods of contraception.

There is even less evidence regarding non-oral
formulations of progestogen. One study looked at
the effects of amenorrhoea on menstrual migraine
and suggested that if a woman develops amenorrhea,
then she is more likely to have an improvement in
menstrual migraine'?'l. In this particular study, 19 out
of 31 women were on the levonorgestrel containing

intrauterine device.

The depot and the implant versions of progesterone
inhibit ovulation. In theory, inhibition of ovulation
reduces the fluctuations of oestrogen and
progesterone, which is thought to be quite important
in triggering migraines. So theoretically there should

be some improvement but there is no good trial data.
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Figure 3. Contraceptive methods and their effects in migraine. Adapted from van Lohuizen et a

What are the safety concerns?

The safety concerns for migraineurs regarding oral
contraceptives revolve around vascular concerns.
There are two issues; venous thromboembolism and
the risk of stroke. The former is an issue regardless
of migraine. The combined contraceptive pill does
increase the risk of venous thromboembolism, the
progestin-only contraceptive pill does not. The
intrauterine contraceptive device also does not. The
risk of a thromboembolism is also determined by the
oestrogen dose of the combined contraceptive pill
and by which generation of progestogen is used.
Levonorgestrel tends to have a lower risk then
gestodene, and

cyproterone,  desogestrel

drospirenonel?l.

The main concern specific to migraine and the
contraceptive pill is stroke. Over the last two decades
there has been evidence suggesting a twofold higher

in frequency and
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>
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stroke risk among women with migraine with aural®”.
The stroke risk was also found to be higher in those
with greater migraine attack frequency®. However,
there is less clear evidence regarding stroke risk in

women who have migraine without aura.

A review of the meta analyses of migraine and risk
of stroke demonstrates a lower risk with the more
recent studies compared with the older ones (see
table 1 where studies are listed in chronological
order)?®l, The most recent meta-analysis was from
Mahmoud et al?!. They conducted a meta-analysis
of 16 observational cohort studies including over
1.1 million subjects (394 942 migraineurs) and an
extended follow-up duration up to 26 years looking
at both cardiovascular and cerebrovascular events.
Their study reports a relative risk of stroke of 1.56
for migraine with aura and 1.11 in migraine without
aura. The studies included dated from 2006-2017.

Table 1.Meta-analysis of migraine and relative risk of ischaemic stroke (Tietjen et al?®))

Study

Diezign

Migraine Orverall

Meligraine
Without Aura

Mligraine With
Aura

hligraine in Women

. 3
Etminan et al

Schiirks et al®

Spector ¢t al®
Hu et al®

Mahmoud et al’

11 case-control,
3 cohort
13 case-control,
10 cohort,
2 cross-sectional
13 case-control,
& cohort
11 cohaort, (& with
ischemic. stroke)
16 cohort, (7 with
ischemic. stroke)

216 (1.89-248)

173 (1.31-2.29)

2.04(1.72-2.43)

1.20(1.08-1.54)

.56 {1.03-2.34)

123 {050 16590

1.24 (0.BG-1.79
1.02 (0.68-1.51)

111 {0.94-1.31)

2RE(1ER-2.309

2I6(1.53-3.03)

225(1.53-3.13)

2I1401.33-3473)

1.36(1.30-1.87)

<43y 276(2.17-3.52), OCP: ET2
{3.05-15.05)
208 (1.31-3.84), =45 y: 163
[2.21-6.04) OCP: 7.02
{1.51-32.68)
Mot reported

Mot reported

Mot reported

© 2025 European Society of Medicine



In the meta-analysis by Schurks et al the relative risk
of stroke in migraine with aura was found to be two-
fold. Adding in the combined contraceptive pill has
a multiplicative effect with a sevenfold increase in
stroke and smoking increases the relative risk to 9%,
It is important to note that although the Schurks
paper was published in 2009 the data that was used
to derive these figures was from four studies, three
of which were from the 1990s and the fourth study was
the McClellan study?”. Consequently, this reflects the
contraceptive pill that was available in the 1990s,
which had a much higher oestrogen dose, usually
50mcg. The McClellan study only included 400
women with migraine with aura in the study, so

relatively small numbers.

In a more recent study by Champaloux®”, which is a
nested case control study, data was collected from
2006 to 2012 and there were a much larger number
of cases; 1884 cases of stroke. The study investigated
the effect of having migraine and being on a

contraceptive on stroke as a combined effect. It
also corrected for other variables as well. In this study
migraine with aura confers a 2.7 adjusted odds ratio
of stroke while being on the combined contraceptive
pill with migraine with aura increases this odds ratio
to 6.1.

An important fact to consider is that the risk of stroke
changes according to the oestrogen composition
of the combined contraceptive pill. A meta analysis
demonstrates very clearly that as the dose of
oestrogen reduces, the odds ratio of having a stroke
declines and that with progesterone-only pills there
is no increased risk of stroke (see table 2)B". Therefore,
the evidence is very clear that the oestrogen dose
correlates with the risk of stroke. The combined
contraceptive pill is not a single entity because it
depends on the composition. The progestogen
component of the combined pill also has an effect on
the risk of stroke but this is more variable and depends
on type of progestogen rather than dose®.

Table 2.Impact of oestrogen dose on estimated risk of ischemic stroke -adapted from from Xu et al®"!

OCP formulations

No. of studies

OR (95%C1)

Estrogen dose
=50ug

*:St)ug"r 1

30-40ug
20 ug
POPs

There is a paucity of data from low dose oestrogen
contraceptives with only one very small study with
127 patients in a tertiary referral centre who have
confirmed stroke and only 36 had migraine®®3. This
paper suggested that there is an odds ratio 1.5 of
stroke for women with migraine on a combined
contraceptive pill greater than 30 micrograms
compared to those without migraine. However, the

numbers in this study are too small.

The actual risk of stroke for a woman depends on
multiple factors such as smoking and probably the
most important factor is age. Fora 15 to 19 year old
woman the actual risk of stroke is 1.4 in 100,00014.

oW = o

3.28 (2.49-4.32)
1.97 (1.61-2.41)
1.75 (1.61-1.89)
1.56 (1.36-1.79)
0.99 (0.71-1.37)

So the actual risks of starting a combined contraceptive
for a 19 year old who has occasional migraine with
aura is very different to the risk to a woman in her
forties who may be a smoker with has multiple

episodes of migraine with aura.

What are the guidelines?

The American guidelines, CDC MEC (U.S. Medical
Eligibility Criteria for Contraceptive Use, 2024 |
Contraception | CDC)® state that combined

contraceptives are not recommended for migraine

with aura and can be used in migraine without aura
without risk factors. In the UK the guidance is similar

from the Faculty of Sexual Health and Reproductive
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Healthcare (FSHRH)®. The consensus guideline from
European Headache Federation and European
society of contraceptive and reproductive health
also advises against the use of oestrogen containing
contraceptives in migraine with aura and in women
with migraine without aura without risk factors an
oestrogen dose of less than 35micrograms is
recommended if combined contraceptives are to

be used®,

Conclusion

The current guidance does not take into account
individual risk factors for women with migraine with
aura. Further research is required to accurately assess
the risk of stroke in migraineurs using current
formulations of contraceptives with lower doses of
oestrogen and to look at migraine with and without
aura separately. This becomes an increasingly
challenging prospect as, for the aforementioned
reasons, there are less women with migraine with
aura on combined contraceptives now. Until better
data is available, the existing guidelines suggest
avoiding oestrogen based contraceptives in women
with migraine with aura.

© 2025 European Society of Medicine
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