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Purpose of Review    
Migraine is both an important and prevalent disease affecting the health of 
women. The purpose of the current review is to describe how migraine can 
change throughout a woman’s life in conjunction with hormonal fluctuations 
and to detail what treatments can be used to combat these hormonal changes. 
Additionally, menstrual migraine, medications safe in pregnancy, and hormonal 
contraception are discussed. 

Recent Findings   
Contrary to popular belief, hormonal contraception can be used in women 
who have migraine with aura, precluding other contraindications. Preliminary 
data is now available on the safety of the newest migraine drugs in pregnancy. 

Summary  
Despite it being one of the largest sources of disability globally, especially 
among women, migraine remains a poorly understood disease by many medical 
professionals. The levels of the hormones estrogen and progesterone vary greatly 
throughout a woman’s life, such as in menarche, menstrual cycling, pregnancy, 
perimenopause, and menopause which can all affect migraine patterns. 
Menstrual migraine may require special prophylactic therapy with NSAIDs, 
triptans, or estradiol. Migraine can pose increased challenges during pregnancy, 
especially with more limited treatment options approved. When prescribing 
hormonal contraception, migraine should be an important consideration. 

Introduction  
Migraine is the second leading cause of years lived with disability worldwide1 

and thus is likely to be present throughout life in those affected. It is more 
common in women than men,2 a trend which can be attributed partly 
to the influence of hormones like estrogen and progesterone. Specifically, 
menarche, menstrual cycling, pregnancy, perimenopause, and menopause 
all affect migraine patterns as a function of their impact on estrogen and 
progesterone levels.3 

Migraine disease is characterized by recurrent episodes of moderate to severe 
headache and associated symptoms.4 The International Classification of 
Headache Disorders 3rd edition (ICHD-3) sets forth criteria for migraine 
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diagnosis including attack duration of 4-72 hours (when untreated or 
unsuccessfully treated); at least 2 of the following 4: unilateral location, 
pulsating quality, moderate or severe pain intensity, aggravation by or 
avoidance of routine physical activity; and 1 of the following: photophobia 
and phonophobia or nausea or vomiting.5 Migraine can be “episodic,” with 
less than 15 headache days per month, or “chronic,” with at least 15 headache 
days a month (at least 8 of which are migraine days) for more than 3 
months.5 Migraine disease stems from the brain and its associated tissues. 
The major contributing areas involved in migraine are the central nervous 
system, the peripheral nervous system, and the trigeminovascular system; 
however, the precise pathophysiology of a migraine attack is not fully 
understood.6 Calcitonin Gene Related Peptide (CGRP) has been more 
recently implicated in migraine pathophysiology as it increases during 
migraine attacks, and blocking CGRP has proved to be an effective treatment 
for migraine.7 Migraine has a strong genetic component as well, with an 
estimated heritability of 34-64%.8 Migraine is three times more common 
in females than males, and one out of every four women will experience 
migraine at some point in her life.2 

Both estrogen and progesterone can exert positive and negative effects on 
migraine, depending on their levels in the blood and length of exposure.9 

The hormones estrogen and progesterone play critical roles in female 
reproduction, and the levels of these hormones change and vary through 
different stages of development in a woman’s life.10 

Menarche  
In children, migraine is more common in boys than girls.11 This trend 
reverses when females go through menarche, and migraine becomes much 
more prevalent in women.10 The rate of migraine in females is 2 to 3 times 
higher than in males during the female reproductive years.12 This figure 
would suggest that the increase in female sex hormones that comes with 
puberty is implicated in the pathogenesis of migraine.13 

Menstrual Cycle   
The menstrual cycle is another prominent event that influences migraine. In 
women with a normal menstrual cycle, the cycle has two phases: follicular and 
luteal, which occur over approximately 28 days. The follicular phase begins 
on the first day of menstruation and goes through ovulation. During this 
time, there is an increase in both estrogen and progesterone.10 Concurrently, 
the pituitary gland releases follicle-stimulating hormone (FSH) to develop 
follicles and subsequently an oocyte. As the oocyte goes through the 
ovulation process, estrogen is released and exerts negative feedback on FSH. 
The pituitary gland then releases luteinizing hormone (LH) which allows 
the mature oocyte to be released through rupturing of the follicle. Although 
progesterone does peak slightly proceeding ovulation, it stays predominately 
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low throughout the follicular phase. In the luteal phase, commencing just 
after ovulation, estrogen and progesterone are given off by the follicle and 
received by the endometrium which prepares for fertilization. If no 
fertilization occurs, the levels of estrogen and progesterone fall after about 14 
days, and the endometrium is shed through bleeding.10 This drop in estrogen 
can trigger a migraine attack.14 

The most prominent effect on migraine occurs two days before bleeding 
begins as estrogen begins to drop and carries on for three days into 
bleeding.10 One study administered estrogen-only and progesterone-only to 
women around two days before bleeding began. Estrogen injections were 
shown to have a preventative effect on migraine attacks, whereas progesterone 
made no difference in migraine attack frequency near and during the onset of 
bleeding, implicating estrogen drop as a migraine attack trigger.12 

Pregnancy  
Pregnancy also has an interesting effect on migraine, as migraine frequency 
steadily improves from the first to the third trimester of pregnancy but 
returns to baseline frequency post-partum.10 Here, estrogen and 
progesterone seem to have a protective effect as they are both found in 
high concentrations throughout the pregnancy. In the third trimester of 
pregnancy, progesterone levels are approximately 20 times higher than normal 
progesterone peaks, and estrogen levels are approximately 30 to 40 times 
higher than peak levels when compared to a normal menstrual cycle. If the 
new mother chooses to breastfeed, studies have shown that the migraine 
reduction seen in pregnancy will remain for around three months, likely 
due to the negative feedback of prolactin on the estrogen and progesterone 
pathway, keeping levels low but stable. While it seems reasonable to wonder 
why the drop of estrogen does not lead to increased migraine attack 
occurrence, studies show that women who exclusively breastfeed have a 
continuation of migraine improvement similar to that of pregnancy. One 
possible explanation is the higher levels of endogenous opioids present in 
the post-partum period are protective. Women who do not breastfeed can 
experience migraine recurrence as soon as one week following parturition.12,
15,16 

Conversely, studies have reported that pregnancy can cause new-onset 
migraine in almost 10% of patients, with some studies reporting an incidence 
as high as 17%.17 It has also been reported that around 10% of patients 
with existing migraine without aura have experienced new-onset auras during 
pregnancy.18 
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Perimenopause  
The fluctuation of hormones during perimenopause often increases the 
frequency of migraine attacks that women experience. Perimenopause is 
marked by high variability in estrogen levels in particular. During this period, 
women will experience dramatic increases and decreases in estrogen levels 
until the levels ultimately decline definitively in the menopausal period.10 

The frequency of migraine attacks in women with menstrual migraine 
appears to increase during the perimenopausal period, particularly the late 
perimenopausal period.19 This is likely related to the frequent drops in 
estrogen precipitated by the rapidly fluctuating estrogen levels in this period, 
as estrogen withdrawal is found to trigger migraine attacks in women with 
menstrual migraine.20 Women without a hormonal trigger for migraine 
attacks generally experience a similar frequency of attacks in the 
perimenopausal period as they did prior.19 

Menopause  
Once in menopause, migraine attack frequency tends to reduce. However, if 
menopause is surgically induced, migraine attack frequency does not lower 
as much as in naturally occurring menopause. The reason for migraine 
improvement is likely stable levels of hormones, in contrast to the hormonal 
changes taking place each month in a natural menstrual cycle. Migraine can 
worsen in some women because there is a drop in estrogen in menopause, 
but, as the interval from menopause onset increases, an overall improvement 
in migraine is seen.10 

Menstrual Migraine and Treatment     
The ICHD-3 divides menstrual migraine into two broad types: pure 
menstrual migraine and menstrually-related migraine. Pure menstrual 
migraine allows for attacks meeting the criteria for migraine to occur on days 
-2 to +3 of menstruation only and at no other times of the month.5 This 
type represents a minority of menstrual migraine with fewer than 10% of 
women reporting migraine attacks exclusively in conjunction with the onset 
of menstruation.21 However, over 50% of women do report their migraine 
is associated with menstruation, just not exclusively on days -2 to +3.21 

These women likely have menstrually-related migraine, with attacks occurring 
notably on days -2 to +3 but also at other times during their menstrual cycle. 

First-line treatment for menstrual migraine attacks can be the same as 
treatment for non-menstrual migraine attacks. Patients can be advised to take 
their normal acute migraine attack therapy.22 However, menstrual migraine 
attacks are known to be refractory to therapy and may require a different 
approach to treatment.23 Multiple therapies may be considered for short-
term daily prophylaxis of menstrual migraine attacks. If the patient endorses 
significant dysmenorrhea or menorrhagia, non-steroidal anti-inflammatory 
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Table 1. Prophylactic Management of Menstrual Migraine 

NSAIDS Triptans Estradiol CHC 

Frequency Daily Twice daily Daily Daily 

Duration 2 days before menses 
until day 5-7 of the 
menstrual cycle24 

2 days before menses and 
continued until day 5-7 of the 
menstrual cycle24 

Throughout the menstrual 
cycle until day 7, tapering on 
the last two days22 

Continuous22 

Preferred 
Agent and 
Dosage 

N/A Frovatriptan 2.5 mg twice a 
day starting 2 days before 
menses, total of 6 days24 

Estradiol 1.5 mg22 CHC with ≤ 
25 mcg 
estrogen23 

drugs (NSAIDs) may be the preferred choice. Daily treatment should begin 2 
days before the onset of menses and continue until day 5-7 of the menstrual 
cycle.24 Triptans can also be used in the same fashion for the same duration. 
Frovatriptan, which offers the advantage of a longer half-life, can be dosed 
at 2.5 mg twice a day starting two days before menses for a total of six 
days.25 Finally, several forms of estradiol (pills, cream, patches) can be used 
throughout the menstrual cycle to prevent a drop in estrogen levels. Daily 
use of 1.5 mg of estradiol during menses should be continued until day seven 
of the cycle with the last two days serving to taper down the estrogen dose 
as physiologic estrogen begins to rise. If this particular therapy protocol is 
not strictly followed, exogenous estrogen drop-off can result in a migraine 
attack.22,24 

Treatment of Migraine in Pregnancy      
Acute treatment options for migraine attacks during pregnancy include 
acetaminophen, NSAIDs, and triptans. Acetaminophen has traditionally 
been considered an effective first-line option at a dose of 1000 mg.26,27 

NSAIDs are generally considered safe to use in the second trimester of 
pregnancy. In the first trimester, NSAID use has been associated with a 
possible increased risk of miscarriage and congenital malformations.26 They 
are not recommended during the third trimester due to the increased risk of 
complications, such as premature closure of the ductus arteriosus, impaired 
renal function, cerebral palsy, and neonatal intraventricular hemorrhage.26,
28 Recommended NSAIDS and doses include Naproxen 200 mg, Ibuprofen 
400-600 mg, and Diclofenac 100 mg.27,29 Triptans can also be effective 
and safe in treating acute migraine attacks during pregnancy. Three large 
pregnancy registries in the US, Canada, and Norway, with over 70,000 
patients, have concluded that the risk of their use in pregnancy is 
negligible.30‑32 Of the triptans, sumatriptan has the most robust evidence for 
safe use in pregnancy and can be dosed orally at 50-100 mg, subcutaneously 
at 4-6 mg, or intranasally at 5-20 mg.26,27 Intranasal delivery of sumatriptan 
results in low maternal serum concentration compared to the tablet form, and 
it maintains efficacy even in the presence of gastric stasis or nausea, which are 
common in the first trimester.33 
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Table 2. Treatment of Migraine in Pregnancy 

Acute Preferred Agent and Dosage Prevention Preferred Agent and 
Dosage 

Acetaminophen26,

27 
1000 mg27 Beta-Blockers27 Propranolol 40-240 mg, 

Metoprolol 50-200 mg34 

NSAIDS*27,29 Naproxen 200 mg, ibuprofen 400-600 mg, 
diclofenac 100 mg27 

Tricyclic 
Antidepressants27 

Amitriptyline 10-50 mg34 

Triptans26,27 Sumatriptan 50- 100 mg orally, 4-6 mg 
subcutaneously, or 5-20 mg intranasally27,33 

Botulinum toxin 
type A26 

N/A 

*second trimester only 

Gepants (Ubrogepant, Rimegepant, Zavegepant) are a new class of small-
molecule CGRP antagonists that are Food and Drug Administration (FDA)-
approved and can thus be used for acute migraine attack treatment; however, 
data for their use in pregnancy is limited. Gepants are presently not 
recommended for use in pregnancy by the American College of Obstetrics 
and Gynecologists’ Clinical Practice Guidelines (ACOG).35 

Preventive treatment options for migraine in pregnancy include beta-
blockers, tricyclic antidepressants (TCA), and onabotulinumtoxinA. Beta-
blockers, specifically propranolol (40-240 mg) and metoprolol (50-200 
mg),27,34 are considered the first-line treatment option for migraine 
prevention in pregnant women.36 The TCAs are a safe second-line treatment 
option when beta-blockers cannot be used or are ineffective and are generally 
considered safe. Of the TCAs, Amitriptyline (10-50 mg) is the preferred 
choice.26,34 Botulinum toxin type A is a third-line treatment generally 
considered safe during pregnancy due to its localized mechanisms of action.26 

A retrospective analysis with 29 years of data showed that pregnant women 
receiving onabotulinumtoxinA showed no difference from the general 
population in the prevalence of major fetal defects.37 

CGRP inhibitor monoclonal antibodies (Erenumab, Fremanezumab, 
Galcanezumab, Eptinezumab-jjmr) are a relatively new class of medications 
used in the preventive treatment of migraine. There is limited data on their 
safety and efficacy during pregnancy. From current data, no specific maternal 
toxicities, increased risk of spontaneous abortion, or patterns of major birth 
defects have been reported with their use in pregnancy.38 

One study that looked at 30,555 pregnancies showed patients with pre-
pregnancy migraine have a higher risk of preterm delivery, gestational 
hypertension, and preeclampsia. The risk of preeclampsia specifically was even 
higher for patients with migraine with aura than migraine without aura. 
Participants with migraine who reported regular prepregnancy aspirin use had 
lower risks of preterm delivery.39 
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Hormonal Contraception and Migraine     
Oral hormonal contraceptives are used by approximately 151 million women 
of reproductive age.40 The traditional approach is to avoid combined 
hormonal contraception (CHC) in patients who have migraine with aura 
because of its association with a two-fold increased risk of ischemic stroke. 
However, the studies that identified this increased risk of stroke were using 
older formulations of CHC which have much higher doses of estrogen than 
we have today. “Low dose” for example, often consisted of less than 50 
mcg of estrogen, whereas today this would be considered a high dose of 
estrogen. Subsequent studies have identified an increased risk of stroke that 
correlates with increasing doses of estrogen. Many studies have consistently 
shown that pills containing less than or equal to 25 mcg of estrogen do 
not increase stroke risk in women with migraine, with or without aura. The 
greatest risk factors for stroke in the previously mentioned studies on CHC 
appear to be smoking and estrogen doses of 30 mcg or more. It should be 
noted that one large study found an increased stroke risk with increasing aura 
frequency in women over 45. Therefore, it is still important to ensure patients 
have no contraindications to CHC before prescribing. In general, a CHC 
prescription with estradiol doses of 25 mcg or less should not be withheld 
due to a diagnosis of migraine with or without aura since it has been shown 
to have increased benefits for this subpopulation of women when compared 
to other contraceptive options.23 The benefits of low-dose CHC should also 
be considered. Low-dose continuous CHC can be used as a prophylactic 
measure for menstrual migraine, decreasing the total number of headache 
days and headache severity.22 Some studies show that eliminating the estrogen 
drop with continuous CHC can prevent menstrually-related migraine.23 

Discussion  
It is evident epidemiologically that migraine pathogenesis has a strong 
hormonal contribution with presentation starting at menarche and often 
waning with menopause. When thinking about the treatment of migraine 
throughout a woman’s life, several events that occur between menarche and 
menopause must be considered. 

The first is a woman’s monthly menstrual cycle. A small subset of women 
have pure menstrual migraine, and a majority have menstrually-related 
migraine.21 In relation to the menstrual cycle, days -2 to +3 tend to be 
the most troublesome due to decreasing estrogen levels, which can trigger 
migraine attacks.10 These menstrual migraine attacks, whether pure or 
menstrually-related, can be combated with a patient’s normal acute migraine 
attack therapy or by prophylaxis with NSAIDs, triptans, or estradiol 
replacement. 
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The second is pregnancy. Women often see improvement in their migraine 
frequency during pregnancy.10 Some women may still need migraine 
treatment during pregnancy; however, understanding which migraine 
therapies are appropriate in pregnancy is important. Preventative options 
are beta-blockers, TCAs, and onabotulinumtoxinA. Acute options are 
acetaminophen, NSAIDs, and triptans. Caution should be advised with 
newer migraine medications that work by inhibiting CGRP. It is crucial to 
manage and treat migraine in pregnancy to help prevent adverse outcomes, as 
they can lead to negative consequences for both the mother and the baby. 

The third category is a woman who desires hormonal contraception for 
pregnancy prevention, dysmenorrhea, or menorrhagia. Many women receive 
prescriptions for oral contraceptives, and migraine should be an important 
consideration in contraceptive choice. Low-dose continuous CHC has been 
shown to reduce migraine frequency and severity.22 This can also be a 
useful prophylactic method for women with menstrual migraine. Regardless, 
caution should be exercised when choosing hormonal contraception for 
women with migraine as estrogen drop-off can trigger migraine attacks.14 

Clinicians must recognize that migraine can change throughout a woman’s 
life, likely in conjunction with corresponding hormonal changes. Migraine 
attacks might increase in frequency or severity shortly after menarche or 
during the perimenopausal period. Planning for pregnancy might require a 
change in migraine treatment to an appropriate agent. After menopause has 
been completed, migraine therapy may no longer be necessary. The thorough 
physician will consider these stages for each patient and tailor their therapies 
accordingly. 

Conclusion  
The management of migraine is notably different from other chronic and 
disabling diseases which often present later in life. As the second leading 
cause of years lived with disability,1 migraine is an extremely prevalent and 
pertinent condition in women of all ages that deserves proper diagnosis and 
treatment. It disproportionately affects women2 and can change throughout 
their lives, requiring constant vigilance from the physician. It is of the utmost 
importance that physicians understand how and when migraine may change 
and what treatment strategies can be used to combat these fluctuations. With 
this better understanding, one can be hopeful that fewer women will be 
disabled throughout their lives due to their migraine disease. 
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