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INTRODUCTION 

Migraine is a disabling neurological disease that affects 

14% of the world’s population at all ages.1 Characteristic 

features include recurrent attacks of severe headache and 

accompanying symptoms such as nausea or vomiting, 

photophobia, and phonophobia.2 Prevalence substantial-

ly varies with age and sex, and it affects 2–3 times more 
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Abstract

The term “menstrual migraine” is commonly used to describe migraines that occur in association with menstruation, as dis-
tinct from other migraine types. A significant proportion of women of reproductive age experience migraine attacks related to 
their menstrual cycle. Menstrual migraine is characterized by migraine attacks occurring on day 1±2 (i.e., days −2 to +3) of 
menstruation in at least two out of three menstrual cycles. Although the reported prevalence of menstrual migraine varies con-
siderably, population-based studies have found that menstrual migraine affects up to 60% of women with migraines. Several 
hypotheses have been proposed to explain the etiology of menstrual migraine, among which the estrogen withdrawal hypothe-
sis is the most widely accepted. Women who experience menstrual migraines often face considerable disability due to peri-
menstrual attacks. Studies have reported that perimenstrual attacks are more severe and more difficult to manage than non-
menstrual attacks. The principles of acute managing perimenstrual attacks are the same as those for managing nonmenstrual 
attacks. Short-term preventive therapy is needed to prevent menstrual migraines before they occur during the perimenstrual 
period. This review summarizes the prevalence, distinct clinical features, pathophysiological mechanisms, and management of 
menstrual migraine.
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women than men. A significant number of women of 

reproductive age report migraine attacks related to the 

menstrual cycle (Figure 1).3-6 Several mechanisms includ-

ing hormonal effects have been proposed to explain men-

struation-related migraine in women,5 however, the exact 

underlying pathophysiological mechanisms remain poorly 

understood. 

Many women with migraine meet the criteria for men-
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strually related migraine or pure menstrual migraine. 

Menstrual migraine can be used to describe a condition in 

which migraine attacks occur on day 1±2 (i.e., days −2 to 

+3) of menstruation in at least two out of three menstrual 

cycles.7 

In women who have menstrual migraine, perimenstrual 

attacks are associated with considerable disability. Howev-

er, in clinical practice, menstrual migraine is less well-rec-

ognized and managed. This review elucidates the preva-

lence, clinical features, pathophysiological mechanisms, 

and management of menstrual migraine.  

PREVALENCE 

Due to the paucity of data, and differences in the study 

design, population, and case definitions, there are large 

variations in the prevalence of menstrual migraine. Pop-

ulation-based studies have reported menstrual migraine 

affecting up to 60% of females with migraine, however, the 

definition of the perimenstrual period was broader than 5 

days.8,9 Another population-based studies with stricter cri-

teria reported that 4% to 8% of all women and 18% to 25% 

of females with migraine have menstrual migraine without 

aura.10-12 In the general population, the prevalence of men-

strual migraine with aura has been estimated to be 1.7% to 

8.1% of females with migraine.10,11,13 In patients from head-

ache clinics, the prevalence of menstrual migraine without 

aura is higher, varying from 22% to 70%.14-16 The discrep-

ancy between clinic-based and population-based studies 

might be a diagnostic criterion because women visiting 

headache clinics have a higher frequency of migraine. 

A recent clinic-based study found that the accuracy 

of self-reported menstrual migraine is poor, compared 

with a diary-based diagnosis.7 Furthermore, most clinical 

studies on menstrual migraine use different definitions 

of menstrual migraine. For example, in some studies, the 

perimenstrual period is extended by several days, whereas 

the definition of the perimenstrual period is nonexistent 

in others.15,16 Clinical studies with the highest prevalence 

have looser definitions of menstrual migraine and extend-

ed perimenstrual windows, increasing the likelihood that 

a migraine will be classified as menstrual by chance. In ad-

dition, the current diagnostic criteria in the International 

Classification of Headache Disorders, third edition (ICHD-

3) for menstrual migraine have several issues that need to 

be informed (Table 1).7 First, the diagnostic criteria does 

not consider migraine frequency. Diagnostic misclassifica-

tion of menstrually related migraine may occur in women 

with high frequency episodic migraine or chronic mi-

graine, because women with 8 or more migraine days per 

Figure 1. Relationship between menstrual cycle days and menstrual migraine.
FSH, follicle-stimulating hormone; LH, luteinizing hormone. 
Modified with permission of copyright holder from the Korean Headache Society and the author, SK Kim.6
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month may have high probability of migraine attacks with-

in 5-day perimenstrual window. Second, women with rare 

migraine attacks occurring exclusively at menstruation do 

not fulfill the diagnostic criteria because the rare migraine 

attack frequency does not reach 2 of 3 consecutive men-

strual cycle. Third, timing of migraine attacks is currently 

unclear what is meant by ‘occur’ in the diagnostic criteria. 

Meaning of ‘occur’ is not clear whether it means migraine 

attacks begin and/or end on day 1±2 of menstruation. 

There issues have been discussed in other study.17 

CLINICAL FEATURES 

Menstrual migraine have similar clinical features com-

pared to migraine unrelated to the menstrual cycle, but 

tend to be differ in the severity of symptoms or treatment 

response. No differences in the characteristics of perimen-

strual attacks compared with attacks at other times of the 

cycle were reported in some studies, whereas other stud-

ies report that perimenstrual attacks are more severe and 

more difficult to manage than nonmenstrual attacks.3,4,18,19 

Studies using headache and menstruation diary report 

that perimenstrual attacks are more disabling and can 

persist for up to 35% longer than those unrelated to the 

menstrual cycle.20-24 Moreover, perimenstrual attacks are 

associated with more severe pain and accentuated associ-

ated symptoms such as photophobia and phonophobia.20 

The drug response to triptans also seems to differ between 

perimenstrual attacks and those unrelated to the men-

strual cycle, with the former having a higher recurrence 

rate of attacks after acute medical treatment.20 

DIAGNOSIS 

For all types of migraine, menstrual migraine is a com-

monly used term occurring in association with menstru-

ation. The diagnostic criteria of menstrual migraine have 

been included in the International Classification of Head-

ache Disorders since its 2nd edition,25 in which appendix 

criteria were outlined for two types of menstrual migraine 

without aura: “pure menstrual migraine” and “menstru-

ally-related migraine”. The ICHD-3 included the addition 

of criteria for menstrual migraine with or without aura.26 

Table 1 illustrates the appendix criteria for pure menstrual 

migraine and menstrually-related migraine, as described 

in the ICHD-3 from 2018.26 A potential overestimation of 

perimenstrual attacks might occur by chance in all women 

affected by migraines, and can be mistaken for menstrual 

migraine. A headache and menstruation diary may help to 

confirm the diagnosis because studies indicate that wom-

en tend to overreport an association between migraine 

and menstruation.27,28 

PATHOPHYSIOLOGY 

Several hypotheses have been proposed to explain the eti-

ology of menstrual migraine, with the estrogen withdrawal 

hypothesis as the most widely accepted.29 The premen-

strual phase of the menstrual cycle is characterized by de-

clining plasma estrogen levels.29 The estrogen withdrawal 

hypothesis was first introduced by Somerville29 in 1972. 

The study results demonstrated that the expected onset of 

migraine had seemingly been delayed by a few days fol-

lowing the injection of estradiol. His studies suggest that a 

precipitous drop in estrogen shortly before menstruation 

increases the risk of developing a migraine attack.29-31 In 

a series of small studies, a premenstrual drop in estrogen 

was consistently associated with migraine.32 This hypoth-

esis was supported by a larger study, which revealed that 

the incidence of migraine without aura, but not migraine 

with aura, was inversely associated with urinary estrogen 

concentrations across the menstrual cycle.5 In general, 

Table 1. Diagnostic criteria for menstrual migraine according to 
the International Classification of Headache Disorders 3 (ICHD-
3)26

Pure menstrual migraine
  A. �Attacks, in a menstruating woman*, fulfilling criteria for mi-

graine without/with aura and criterion B below.
  B. �Occurring exclusively on day 1±2 (i.e., days −2 to +3)† of men-

struation in at least two out of three menstrual cycles and at 
no other times of the cycle.

Menstrually-related migraine
  A. �Attacks, in a menstruating woman*, fulfilling criteria for mi-

graine without/with aura and criterion B below.
  B. �Occurring on day 1±2 (i.e., days −2 to +3)† of menstruation in 

at least two out of three menstrual cycles, and additionally at 
other times of the cycle.

*For the purposes of ICHD-3, menstruation is considered to be endome-
trial bleeding resulting either from the normal menstrual cycle or from the 
withdrawal of exogenous progestogens, as in the use of combined oral 
contraceptives or cyclical hormone replacement therapy. †The first day of 
menstruation is day 1 and the preceding day is day −1; there is no day 0.
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female sex hormones can modulate the activity of several 

neurotransmitter systems involved in the migraine patho-

physiology and pain transmission.33 Estrogen modulates 

the activity in the µ-opioid system. Late luteal low estrogen 

is associated with a reduced capacity to activate the µ-opi-

oid system, resulting in a state of susceptibility to pain.33 

Estrogen can also modulate the serotonergic system activ-

ity, and a change in the serotonergic tone accompanying 

estrogen withdrawal has been proposed as a possible trig-

ger of attacks.34 

In addition to its effects on neurotransmission, estrogen 

can regulate the sensitization of trigeminal neurons by 

modulating the release of neuropeptides such as calcitonin 

gene-related peptide (CGRP).35 In some in vitro animal 

studies, estradiol was found to reduce CGRP expression in 

the trigeminal ganglion.35 The relationship between estro-

gen and CGRP levels in humans remains unclear, as stud-

ies have produced conflicting evidence. A study reported 

higher interictal plasma CGRP concentrations in women 

with menstrually related migraine during menstruation 

than in healthy women, which could explain their height-

ened susceptibility to migraine during the perimenstrual 

period.36 

Some studies suggest that genetic factors may be in-

volved in menstrual migraine.37 Genetics may indeed reg-

ulate individual-level sensitivity to estrogen fluctuations, 

rendering some women more susceptible to menstrual 

migraine.37 The current evidence is conflicting. Limited 

evidence exists for the role of genetics in menstrual mi-

graine. Candidate gene association studies evaluated the 

role of estrogen receptor 1 gene (ESR-1),38 which medi-

ates estradiol activity. The COMT, CYP1A1, and CYP19A1 

genes, which are involved in estradiol synthesis and me-

tabolism, has been a further focus of research.39 Although 

a British and Italian study reported no significant differ-

ence in functional polymorphisms of estrogen synthesis 

and metabolism genes,39,40 an American study identified 

one COMT polymorphism and two tyrosine hydroxylase 

gene polymorphisms linked to self-reported menstrual 

migraine.41 Furthermore, two ESR-1 polymorphisms were 

associated with menstrual migraine in the Chinese and 

Turkish cohorts.42,43 Because each identified genetic vari-

ant is likely to account for modest effects in increasing the 

risk of menstrual migraine, further research is warranted 

to understand the role of genetics in menstrual migraine. 

MANAGEMENT 

Acute and preventive (short-term or standard) treatments 

were summarized in Table 2. 

1. Acute treatment 

The principles of managing perimenstrual attacks are the 

same as those for managing nonmenstrual attacks. Drugs 

used for the acute treatment of nonmenstrual migraine 

attacks are also effective for perimenstrual migraine.28,44-51 

Studies for the acute management of menstrual migraine 

have shown that most triptans are effective in reducing 

pain associated with menstrual migraine. Positive clinical 

evidence exists for almotriptan,44 frovatriptan,52 naratrip-

tan,45 rizatriptan,46 sumatriptan,48 and zolmitriptan.50 How-

ever, some clinical trials have shown that perimenstrual 

attacks in women diagnosed with menstrual migraine do 

not respond as well to acute treatment as do their attacks 

outside of this period.24,28 Perimenstrual attacks last longer 

than attacks at other times of the menstrual cycle,22,23,53 

therefore, treatment is usually necessary for several days. 

Some studies compared frovatriptan which has a long 

elimination half-life of 26 hours with almotriptan, rizatrip-

tan, or zolmitriptan for the treatment of perimenstrual at-

tacks in women diagnosed with menstrual migraine.22,23,54 

The results demonstrated similar efficacy for a 2 hours 

pain relief, pain-free response, and sustained pain absence 

at 48 hours, however, the recurrence rate (pain free at 2 

hours with headache of any severity returning within 24 

hours) was significantly lower with frovatriptan than with 

the comparators. This result suggests that frovatriptan may 

Table 2. Pharmacological treatments for menstrual migraine
Acute treatment Short-term prevention
NSAIDs49 NSAIDs65

Ergotamine derivatives21

Triptans Triptans
  Frovatriptan52   Frovatriptan63

  Naratriptan45   Naratriptan22,23

  Sumatriptan48   Sumatriptan24

  Zolmitriptan50   Zolmitriptan64

  Almotriptan44

  Rizatriptan46

NSAIDs, nonsteroidal antiinflammatory drugs.
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more appropriate than other triptans for the acute treat-

ment of perimenstrual migraine attacks. Nonsteroidal an-

tiinflammatory drugs, alone or together with triptans,49,55-57 

and combination analgesics have also been proven effec-

tive for the acute treatment of menstrual migraine.58 Re-

cent study showed that lasmiditan was effective for treat-

ment of menstrual migraine.59 

2. Prophylactic treatment 

1) Standard prophylaxis 
There are no strong evidence suggesting potential efficacy 

in menstrual migraine. Randomized, prospective, pla-

cebo-controlled trials, assessing the efficacy of standard 

long-term migraine preventive therapies for menstrual 

migraine are clearly needed. However, in the absence of 

these trials, it may be helpful to try medications already es-

tablished as effective for migraine prevention. Effective mi-

graine preventive therapies include topiramate, divalproex 

sodium, propranolol, and timolol.58 Hormonal preventive 

therapy using contraceptive was effective to reducing mi-

graine frequency in women with menstrual migraine.60 

Recent study revealed that prophylactic use of anti-CGRP 

antibodies for women with menstrual migraine leads to 

reductions in migraine days during menstrual cycle.61 

2) Short-term prevention of menstrual migraine. 
The goal of the short-term preventive therapy is to prevent 

menstrual migraine headaches before they occur. Treat-

ment is usually initiated several days before the expected 

onset of the perimenstrual attack to achieve a steady state 

of medication, although this schedule relies on the woman 

being able to predict the onset of menstruation, perimen-

strual attacks, or both. 

Clinical trial data for perimenstrual prophylaxis with 

nonsteroidal antiinflammatory drugs and triptans are 

available. Several studies have shown short-term pre-

vention to be an effective treatment with naratriptan,22,23 

frovatriptan,62 and oral sumatriptan.24 Frovatripan 2.5 mg 

once daily and twice daily were effective in perimenstrual 

prophylaxis.63 In this study, patients were treated during 

perimenstrual periods (start taking it 2 days before men-

struation is expected and continue for 6 days).63 Treatment 

began with a double-loading dose of study medication 

on day 1.63 A systematic review and meta-analysis of trip-

tans used for the prevention of perimenstrual attacks of 

migraine concluded that frovatriptan 2.5 mg twice daily 

and zolmitriptan 2.5 mg three times daily were the most 

effective and best tolerated perimenstrual regimens.64 

Naproxen sodium has been demonstrated to be effective 

for short-term prevention of migraine65 and a number of 

other nonsteroidal antiinflammatory agents have been 

suggested to be effective when studied in smaller clinical 

trials.20,58 Dihydroergotamine mesylate administered as a 

nasal spray for 6 days starting 2 days before the expected 

onset of headache in 40 women with menstrual migraine 

was demonstrated to reduce menstrual migraine severity.21  

CONCLUSIONS 

In women diagnosed with migraine, menstrual migraine 

is common and is associated with considerable disability. 

Although pathophysiological mechanisms remain to be 

explored, several mechanisms such as the estrogen with-

drawal hypothesis, CGRP release, and genetic factors have 

been proposed to explain menstrual migraine. In women 

diagnosed with menstrual migraine, perimenstrual attacks 

differ in duration, severity, and response to treatment com-

pared with nonmenstrual migraine attacks. If menstrual 

migraine persists despite standard prophylaxis, or if the 

response to acute treatment is inadequate, short-term per-

imenstrual prophylaxis should be considered. Menstrual 

migraine is overreported when the diagnoses are based on 

self-reports. Therefore, further studies are warranted to use 

a prospective headache and menstruation diary to confirm 

the diagnosis in clinical trials. 

AVAILABILITY OF DATA AND MATERIAL 

Not applicable. 

AUTHOR CONTRIBUTIONS 

Conceptualization, Data curation, Formal analysis, Writ-

ing–original draft, Writing–review and editing: JGS. 

CONFLICT OF INTEREST 

Jong-Geun Seo is the Editor of Headache and Pain Re-

search and was not involved in the review process of this 



Jong-Geun Seo.  Menstrual Migraine

21www.e-hpr.org

article. Author has no other conflicts of interest to declare. 

FUNDING STATEMENT 

Not applicable. 

ACKNOWLEDGMENTS 

Not applicable. 

REFERENCES 

1.	GBD 2016 Headache Collaborators. Global, regional, and na-

tional burden of migraine and tension-type headache, 1990-

2016: a systematic analysis for the Global Burden of Disease 

Study 2016. Lancet Neurol 2018;17:954-976. 

2.	Ashina M, Terwindt GM, Al-Karagholi MA, et al. Migraine: 

disease characterisation, biomarkers, and precision medicine. 

Lancet 2021;397:1496-1504. 

3.	Stewart WF, Lipton RB, Chee E, Sawyer J, Silberstein SD. 

Menstrual cycle and headache in a population sample of mi-

graineurs. Neurology 2000;55:1517-1523. 

4.	MacGregor EA, Hackshaw A. Prevalence of migraine on each 

day of the natural menstrual cycle. Neurology 2004;63:351-353. 

5.	MacGregor EA, Frith A, Ellis J, Aspinall L, Hackshaw A. Inci-

dence of migraine relative to menstrual cycle phases of rising 

and falling estrogen. Neurology 2006;67:2154-2158. 

6.	Korean Headache Society. The headache, 3rd ed. JIN & JPNC; 

2022. 

7.	Verhagen IE, Spaink HA, van der Arend BW, van Casteren DS, 

MaassenVanDenBrink A, Terwindt GM. Validation of diag-

nostic ICHD-3 criteria for menstrual migraine. Cephalalgia 

2022;42:1184-1193. 

8.	Dzoljic E, Sipetic S, Vlajinac H, et al. Prevalence of menstrually 

related migraine and nonmigraine primary headache in female 

students of Belgrade University. Headache 2002;42:185-193. 

9.	Karlı N, Baykan B, Ertaş M, et al. Impact of sex hormonal chang-

es on tension-type headache and migraine: a cross-sectional 

population-based survey in 2,600 women. J Headache Pain 

2012;13:557-565. 

10.	 Vetvik KG, Macgregor EA, Lundqvist C, Russell MB. Prevalence 

of menstrual migraine: a population-based study. Cephalalgia 

2014;34:280-288. 

11.	 Mattsson P. Hormonal factors in migraine: a population-based 

study of women aged 40 to 74 years. Headache 2003;43:27-35.  

12.	 Couturier EG, Bomhof MA, Neven AK, van Duijn NP. Menstrual 

migraine in a representative Dutch population sample: preva-

lence, disability and treatment. Cephalalgia 2003;23:302-308. 

13.	 Russell MB, Rasmussen BK, Fenger K, Olesen J. Migraine 

without aura and migraine with aura are distinct clinical en-

tities: a study of four hundred and eighty-four male and fe-

male migraineurs from the general population. Cephalalgia 

1996;16:239-245.  

14.	 Tepper SJ, Zatochill M, Szeto M, Sheftell F, Tepper DE, Bigal M. 

Development of a simple menstrual migraine screening tool 

for obstetric and gynecology clinics: the menstrual migraine 

assessment tool. Headache 2008;48:1419-1425.  

15.	 Granella F, Sances G, Pucci E, Nappi RE, Ghiotto N, Napp G. 

Migraine with aura and reproductive life events: a case control 

study. Cephalalgia 2000;20:701-707.  

16.	 Cupini LM, Matteis M, Troisi E, Calabresi P, Bernardi G, Silves-

trini M. Sex-hormone-related events in migrainous females. 

A clinical comparative study between migraine with aura and 

migraine without aura. Cephalalgia 1995;15:140-144.  

17.	 Chalmer MA, Kogelman LJA, Ullum H, et al. Population-based 

characterization of menstrual migraine and proposed diagnos-

tic criteria. JAMA Netw Open 2023;6:e2313235. 

18.	 Diamond ML, Cady RK, Mao L, et al. Characteristics of migraine 

attacks and responses to almotriptan treatment: a comparison 

of menstrually related and nonmenstrually related migraines. 

Headache 2008;48:248-258. 

19.	 Silberstein SD, Massiou H, McCarroll KA, Lines CR. Further 

evaluation of rizatriptan in menstrual migraine: retrospective 

analysis of long-term data. Headache 2002;42:917-923. 

20.	 van Casteren DS, Verhagen IE, van der Arend BWH, van Zwet 

EW, MaassenVanDenBrink A, Terwindt GM. Comparing per-

imenstrual and nonperimenstrual migraine attacks using an 

e-diary. Neurology 2021;97:e1661-e1671. 

21.	 Granella F, Sances G, Allais G, et al. Characteristics of men-

strual and nonmenstrual attacks in women with menstrually 

related migraine referred to headache centres. Cephalalgia 

2004;24:707-716. 

22.	 Pinkerman B, Holroyd K. Menstrual and nonmenstrual mi-

graines differ in women with menstrually-related migraine. 

Cephalalgia 2010;30:1187-1194. 

23.	 Vetvik KG, Benth JŠ, MacGregor EA, Lundqvist C, Russell MB. 

Menstrual versus non-menstrual attacks of migraine without 

aura in women with and without menstrual migraine. Cepha-

lalgia 2015;35:1261-1268. 

24.	 MacGregor EA, Victor TW, Hu X, et al. Characteristics of men-

https://doi.org/10.1016/S1474-4422(18)30322-3
https://doi.org/10.1016/S1474-4422(18)30322-3
https://doi.org/10.1016/S1474-4422(18)30322-3
https://doi.org/10.1016/S1474-4422(18)30322-3
https://doi.org/10.1016/s0140-6736(20)32162-0
https://doi.org/10.1016/s0140-6736(20)32162-0
https://doi.org/10.1016/s0140-6736(20)32162-0
https://doi.org/10.1212/wnl.55.10.1517
https://doi.org/10.1212/wnl.55.10.1517
https://doi.org/10.1212/wnl.55.10.1517
https://doi.org/10.1212/01.wnl.0000133134.68143.2e
https://doi.org/10.1212/01.wnl.0000133134.68143.2e
https://doi.org/10.1212/01.wnl.0000233888.18228.19
https://doi.org/10.1212/01.wnl.0000233888.18228.19
https://doi.org/10.1212/01.wnl.0000233888.18228.19
https://doi.org/10.1177/03331024221099031
https://doi.org/10.1177/03331024221099031
https://doi.org/10.1177/03331024221099031
https://doi.org/10.1177/03331024221099031
https://doi.org/10.1046/j.1526-4610.2002.02050.x
https://doi.org/10.1046/j.1526-4610.2002.02050.x
https://doi.org/10.1046/j.1526-4610.2002.02050.x
https://doi.org/10.1007/s10194-012-0475-0
https://doi.org/10.1177/0333102413507637
https://doi.org/10.1177/0333102413507637
https://doi.org/10.1177/0333102413507637
https://doi.org/10.1046/j.1526-4610.2003.03005.x
https://doi.org/10.1046/j.1526-4610.2003.03005.x
https://doi.org/10.1046/j.1468-2982.2003.00516.x
https://doi.org/10.1046/j.1468-2982.2003.00516.x
https://doi.org/10.1046/j.1468-2982.1996.1604239.x
https://doi.org/10.1046/j.1468-2982.1996.1604239.x
https://doi.org/10.1046/j.1468-2982.1996.1604239.x
https://doi.org/10.1046/j.1468-2982.1996.1604239.x
https://doi.org/10.1111/j.1526-4610.2008.01304.x
https://doi.org/10.1111/j.1526-4610.2008.01304.x
https://doi.org/10.1111/j.1526-4610.2008.01304.x
https://doi.org/10.1111/j.1526-4610.2008.01304.x
https://doi.org/10.1046/j.1468-2982.2000.00112.x
https://doi.org/10.1046/j.1468-2982.2000.00112.x
https://doi.org/10.1046/j.1468-2982.2000.00112.x
https://doi.org/10.1046/j.1468-2982.1995.015002140.x
https://doi.org/10.1046/j.1468-2982.1995.015002140.x
https://doi.org/10.1046/j.1468-2982.1995.015002140.x
https://doi.org/10.1046/j.1468-2982.1995.015002140.x
https://doi.org/10.1001/jamanetworkopen.2023.13235
https://doi.org/10.1001/jamanetworkopen.2023.13235
https://doi.org/10.1111/j.1526-4610.2007.01019.x
https://doi.org/10.1111/j.1526-4610.2007.01019.x
https://doi.org/10.1111/j.1526-4610.2007.01019.x
https://doi.org/10.1046/j.1526-4610.2002.02214.x
https://doi.org/10.1046/j.1526-4610.2002.02214.x
https://doi.org/10.1212/wnl.0000000000012723
https://doi.org/10.1212/wnl.0000000000012723
https://doi.org/10.1212/wnl.0000000000012723
https://doi.org/10.1212/wnl.0000000000012723
https://doi.org/10.1111/j.1468-2982.2004.00741.x
https://doi.org/10.1111/j.1468-2982.2004.00741.x
https://doi.org/10.1111/j.1468-2982.2004.00741.x
https://doi.org/10.1111/j.1468-2982.2004.00741.x
https://doi.org/10.1177/0333102409359315
https://doi.org/10.1177/0333102409359315
https://doi.org/10.1177/0333102409359315
https://doi.org/10.1177/0333102415575723
https://doi.org/10.1111/j.1526-4610.2010.01625.x


22 www.e-hpr.org

Headache Pain Res 2024;25(1):16-23

strual vs nonmenstrual migraine: a post hoc, within-woman 

analysis of the usual-care phase of a nonrandomized menstrual 

migraine clinical trial. Headache 2010;50:528-538. 

25.	 Headache Classification Subcommittee of the International 

Headache Society. The International Classification of Headache 

Disorders: 2nd edition. Cephalalgia 2004;24 Suppl 1:9-160. 

26.	 Headache Classification Committee of the International Head-

ache Society (IHS). The International Classification of Head-

ache Disorders, 3rd edition. Cephalalgia 2018;38:1-211. 

27.	 Marcus DA, Bernstein CD, Sullivan EA, Rudy TE. A prospective 

comparison between ICHD-II and probability menstrual mi-

graine diagnostic criteria. Headache 2010;50(4):539-550. 

28.	 Dowson AJ, Massiou H, Aurora SK. Managing migraine head-

aches experienced by patients who self-report with menstrually 

related migraine: a prospective, placebo-controlled study with 

oral sumatriptan. J Headache Pain 2005;6:81-87. 

29.	 Somerville BW. The role of estradiol withdrawal in the etiology 

of menstrual migraine. Neurology 1972;22:355-365. 

30.	 Somerville BW. Estrogen-withdrawal migraine. II. Attempted 

prophylaxis by continuous estradiol administration. Neurology 

1975;25:245-250. 

31.	 Somerville BW. Estrogen-withdrawal migraine. I. Duration of 

exposure required and attempted prophylaxis by premenstrual 

estrogen administration. Neurology 1975;25:239-244. 

32.	 MacGregor EA. Oestrogen and attacks of migraine with and 

without aura. Lancet Neurol 2004;3:354-361. 

33.	 Smith YR, Stohler CS, Nichols TE, Bueller JA, Koeppe RA, Zubi-

eta JK. Pronociceptive and antinociceptive effects of estradiol 

through endogenous opioid neurotransmission in women. J 

Neurosci 2006;26:5777-5785. 

34.	 Paredes S, Cantillo S, Candido KD, Knezevic NN. An association 

of serotonin with pain disorders and its modulation by estro-

gens. Int J Mol Sci 2019;20:5729. 

35.	 Labastida-Ramírez A, Rubio-Beltrán E, Villalón CM, Maassen-

VanDenBrink A. Gender aspects of CGRP in migraine. Cepha-

lalgia 2019;39:435-444. 

36.	 Raffaelli B, Storch E, Overeem LH, et al. Sex hormones 

and calcitonin gene-related peptide in women with mi-

graine: a cross-sectional, matched cohort study. Neurology 

2023;100:e1825-e1835. 

37.	 Colson N, Fernandez F, Griffiths L. Genetics of menstrual 

migraine: the molecular evidence. Curr Pain Headache Rep 

2010;14:389-395. 

38.	 Li L, Liu R, Dong Z, Wang X, Yu S. Impact of ESR1 gene poly-

morphisms on migraine susceptibility: a meta-analysis. Medi-

cine (Baltimore) 2015;94:e0976. 

39.	 Sutherland HG, Champion M, Plays A, et al. Investigation of 

polymorphisms in genes involved in estrogen metabolism in 

menstrual migraine. Gene 2017;607:36-40. 

40.	 De Marchis ML, Barbanti P, Palmirotta R, et al. Look beyond 

Catechol-O-Methyltransferase genotype for cathecolamines 

derangement in migraine: the BioBIM rs4818 and rs4680 poly-

morphisms study. J Headache Pain 2015;16:520. 

41.	 Sullivan AK, Atkinson EJ, Cutrer FM. Hormonally modulated 

migraine is associated with single-nucleotide polymorphisms 

within genes involved in dopamine metabolism. Open J Genet 

2013;3:38-45. 

42.	 An X, Fang J, Lin Q, Lu C, Ma Q, Qu H. New evidence for in-

volvement of ESR1 gene in susceptibility to Chinese migraine. J 

Neurol 2017;264:81-87.  

43.	 CoŞkun S, Yůcel Y, Çim A, et al. Contribution of polymorphisms 

in ESR1, ESR2, FSHR, CYP19A1, SHBG, and NRIP1 genes to mi-

graine susceptibility in Turkish population. J Genet 2016;95:131-

140.  

44.	 Allais G, Bussone G, D’Andrea G, et al. Almotriptan 12.5 mg in 

menstrually related migraine: a randomized, double-blind, pla-

cebo-controlled study. Cephalalgia 2011;31:144-151.  

45.	 Massiou H, Jamin C, Hinzelin G, Bidaut-Mazel C; French Nara-

mig Collaborative Study Group. Efficacy of oral naratriptan in 

the treatment of menstrually related migraine. Eur J Neurol 

2005;12:774-781. 

46.	 Martin V, Cady R, Mauskop A, et al. Efficacy of rizatriptan for 

menstrual migraine in an early intervention model: a prospec-

tive subgroup analysis of the rizatriptan TAME (Treat A Mi-

graine Early) studies. Headache 2008;48:226-235. 

47.	 Nett R, Mannix LK, Mueller L, et al. Rizatriptan efficacy in 

ICHD-II pure menstrual migraine and menstrually related mi-

graine. Headache 2008;48:1194-1201. 

48.	 Landy S, Savani N, Shackelford S, Loftus J, Jones M. Efficacy 

and tolerability of sumatriptan tablets administered during the 

mild-pain phase of menstrually associated migraine. Int J Clin 

Pract 2004;58:913-919. 

49.	 Mannix LK, Martin VT, Cady RK, et al. Combination treatment 

for menstrual migraine and dysmenorrhea using sumatrip-

tan-naproxen: two randomized controlled trials. Obstet Gyne-

col 2009;114:106-113.  

50.	 Loder E, Silberstein SD, Abu-Shakra S, Mueller L, Smith T. 

Efficacy and tolerability of oral zolmitriptan in menstrually as-

sociated migraine: a randomized, prospective, parallel-group, 

double-blind, placebo-controlled study. Headache 2004;44:120-

https://doi.org/10.1111/j.1526-4610.2010.01625.x
https://doi.org/10.1111/j.1526-4610.2010.01625.x
https://doi.org/10.1111/j.1526-4610.2010.01625.x
https://doi.org/10.1111/j.1468-2982.2003.00824.x
https://doi.org/10.1111/j.1468-2982.2003.00824.x
https://doi.org/10.1111/j.1468-2982.2003.00824.x
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1111/j.1526-4610.2010.01627.x
https://doi.org/10.1111/j.1526-4610.2010.01627.x
https://doi.org/10.1111/j.1526-4610.2010.01627.x
https://doi.org/10.1007/s10194-005-0156-3
https://doi.org/10.1007/s10194-005-0156-3
https://doi.org/10.1007/s10194-005-0156-3
https://doi.org/10.1007/s10194-005-0156-3
https://doi.org/10.1212/wnl.22.4.355
https://doi.org/10.1212/wnl.22.4.355
https://doi.org/10.1212/wnl.25.3.245
https://doi.org/10.1212/wnl.25.3.245
https://doi.org/10.1212/wnl.25.3.245
https://doi.org/10.1212/wnl.25.3.239
https://doi.org/10.1212/wnl.25.3.239
https://doi.org/10.1212/wnl.25.3.239
https://doi.org/10.1016/s1474-4422(04)00768-9
https://doi.org/10.1016/s1474-4422(04)00768-9
https://doi.org/10.1523/jneurosci.5223-05.2006
https://doi.org/10.1523/jneurosci.5223-05.2006
https://doi.org/10.1523/jneurosci.5223-05.2006
https://doi.org/10.3390/ijms20225729
https://doi.org/10.3390/ijms20225729
https://doi.org/10.3390/ijms20225729
https://doi.org/10.1177/0333102417739584
https://doi.org/10.1177/0333102417739584
https://doi.org/10.1177/0333102417739584
https://doi.org/10.1212/wnl.0000000000207114
https://doi.org/10.1212/wnl.0000000000207114
https://doi.org/10.1212/wnl.0000000000207114
https://doi.org/10.1212/wnl.0000000000207114
https://doi.org/10.1007/s11916-010-0129-3
https://doi.org/10.1007/s11916-010-0129-3
https://doi.org/10.1007/s11916-010-0129-3
https://doi.org/10.1097/md.0000000000000976
https://doi.org/10.1097/md.0000000000000976
https://doi.org/10.1097/md.0000000000000976
https://doi.org/10.1016/j.gene.2017.01.008
https://doi.org/10.1016/j.gene.2017.01.008
https://doi.org/10.1186/s10194-015-0520-x
https://doi.org/10.1186/s10194-015-0520-x
https://doi.org/10.1186/s10194-015-0520-x
https://doi.org/10.1186/s10194-015-0520-x
https://doi.org/10.4236/ojgen.2013.32a3006
https://doi.org/10.4236/ojgen.2013.32a3006
https://doi.org/10.4236/ojgen.2013.32a3006
https://doi.org/10.4236/ojgen.2013.32a3006
https://doi.org/10.1007/s00415-016-8321-y
https://doi.org/10.1007/s00415-016-8321-y
https://doi.org/10.1007/s00415-016-8321-y
https://doi.org/10.1007/s12041-016-0625-2
https://doi.org/10.1177/0333102410378048
https://doi.org/10.1177/0333102410378048
https://doi.org/10.1177/0333102410378048
https://doi.org/10.1111/j.1468-1331.2005.01076.x
https://doi.org/10.1111/j.1468-1331.2005.01076.x
https://doi.org/10.1111/j.1468-1331.2005.01076.x
https://doi.org/10.1111/j.1526-4610.2007.00947.x
https://doi.org/10.1111/j.1526-4610.2007.00947.x
https://doi.org/10.1111/j.1526-4610.2007.00947.x
https://doi.org/10.1111/j.1526-4610.2007.00947.x
https://doi.org/10.1111/j.1526-4610.2008.01093.x
https://doi.org/10.1111/j.1526-4610.2008.01093.x
https://doi.org/10.1111/j.1368-5031.2004.00295.x
https://doi.org/10.1111/j.1368-5031.2004.00295.x
https://doi.org/10.1111/j.1368-5031.2004.00295.x
https://doi.org/10.1111/j.1368-5031.2004.00295.x
https://doi.org/10.1097/aog.0b013e3181a98e4d
https://doi.org/10.1097/aog.0b013e3181a98e4d
https://doi.org/10.1097/aog.0b013e3181a98e4d
https://doi.org/10.1097/aog.0b013e3181a98e4d
https://doi.org/10.1111/j.1526-4610.2004.04027.x
https://doi.org/10.1111/j.1526-4610.2004.04027.x
https://doi.org/10.1111/j.1526-4610.2004.04027.x
https://doi.org/10.1111/j.1526-4610.2004.04027.x


Jong-Geun Seo.  Menstrual Migraine

23www.e-hpr.org

130.  

51.	 Tuchman M, Hee A, Emeribe U, Silberstein S. Efficacy and 

tolerability of zolmitriptan oral tablet in the acute treatment of 

menstrual migraine. CNS Drugs 2006;20:1019-1026. 

52.	 Allais G, Tullo V, Benedetto C, Zava D, Omboni S, Bussone G. 

Efficacy of frovatriptan in the acute treatment of menstrually 

related migraine: analysis of a double-blind, randomized, mul-

ticenter, Italian, comparative study versus zolmitriptan. Neurol 

Sci 2011;32 Suppl 1:S99-S104. 

53.	 Güven B, Güven H, Çomoğlu S. Clinical characteristics of men-

strually related and non-menstrual migraine. Acta Neurol Belg 

2017;117:671-676. 

54.	 Bartolini M, Giamberardino MA, Lisotto C, et al. Frovatriptan 

versus almotriptan for acute treatment of menstrual migraine: 

analysis of a double-blind, randomized, cross-over, multicenter, 

Italian, comparative study. J Headache Pain 2012;13:401-406. 

55.	 Al-Waili NS. Treatment of menstrual migraine with prostaglan-

din synthesis inhibitor mefenamic acid: double-blind study 

with placebo. Eur J Med Res 2000;5:176-182. 

56.	 Allais G, Bussone G, Tullo V, et al. Frovatriptan 2.5 mg plus dex-

ketoprofen (25 mg or 37.5 mg) in menstrually related migraine. 

Subanalysis from a double-blind, randomized trial. Cephalalgia 

2015;35:45-50. 

57.	 Cady RK, Diamond ML, Diamond MP, et al. Sumatrip-

tan-naproxen sodium for menstrual migraine and dysmenor-

rhea: satisfaction, productivity, and functional disability out-

comes. Headache 2011;51:664-673. 

58.	 Vetvik KG, MacGregor EA. Menstrual migraine: a distinct dis-

order needing greater recognition. Lancet Neurol 2021;20:304-

315. 

59.	 MacGregor EA, Komori M, Krege JH, et al. Efficacy of lasmiditan 

for the acute treatment of perimenstrual migraine. Cephalalgia 

2022;42:1467-1475. 

60.	 Vetvik KG, MacGregor EA, Lundqvist C, Russell MB. Contracep-

tive-induced amenorrhoea leads to reduced migraine frequen-

cy in women with menstrual migraine without aura. J Headache 

Pain 2014;15:30. 

61.	 Verhagen IE, de Vries Lentsch S, van der Arend BWH, le Cessie 

S, MaassenVanDenBrink A, Terwindt GM. Both perimenstrual 

and nonperimenstrual migraine days respond to anti-calci-

tonin gene-related peptide (receptor) antibodies. Eur J Neurol 

2023;30:2117-2121. 

62.	 Brandes JL, Poole AC, Kallela M, et al. Short-term frovatriptan 

for the prevention of difficult-to-treat menstrual migraine at-

tacks. Cephalalgia 2009;29:1133-1148. 

63.	 Silberstein SD, Elkind AH, Schreiber C, Keywood C. A random-

ized trial of frovatriptan for the intermittent prevention of men-

strual migraine. Neurology 2004;63:261-269. 

64.	 Hu Y, Guan X, Fan L, Jin L. Triptans in prevention of menstrual 

migraine: a systematic review with meta-analysis. J Headache 

Pain 2013;14:7. 

65.	 Sances G, Martignoni E, Fioroni L, Blandini F, Facchinetti F, 

Nappi G. Naproxen sodium in menstrual migraine prophy-

laxis: a double-blind placebo controlled study. Headache 

1990;30:705-709.  

https://doi.org/10.1111/j.1526-4610.2004.04027.x
https://doi.org/10.2165/00023210-200620120-00005
https://doi.org/10.2165/00023210-200620120-00005
https://doi.org/10.2165/00023210-200620120-00005
https://doi.org/10.1007/s10072-011-0547-y
https://doi.org/10.1007/s10072-011-0547-y
https://doi.org/10.1007/s10072-011-0547-y
https://doi.org/10.1007/s10072-011-0547-y
https://doi.org/10.1007/s13760-017-0802-y
https://doi.org/10.1007/s10194-012-0455-4
https://doi.org/10.1007/s10194-012-0455-4
https://doi.org/10.1007/s10194-012-0455-4
https://doi.org/10.1007/s10194-012-0455-4
https://www.ncbi.nlm.nih.gov/pubmed/10799353
https://www.ncbi.nlm.nih.gov/pubmed/10799353
https://www.ncbi.nlm.nih.gov/pubmed/10799353
https://doi.org/10.1177/0333102414542290
https://doi.org/10.1177/0333102414542290
https://doi.org/10.1177/0333102414542290
https://doi.org/10.1177/0333102414542290
https://doi.org/10.1111/j.1526-4610.2011.01894.x
https://doi.org/10.1111/j.1526-4610.2011.01894.x
https://doi.org/10.1111/j.1526-4610.2011.01894.x
https://doi.org/10.1111/j.1526-4610.2011.01894.x
https://doi.org/10.1016/s1474-4422(20)30482-8
https://doi.org/10.1016/s1474-4422(20)30482-8
https://doi.org/10.1016/s1474-4422(20)30482-8
https://doi.org/10.1177/03331024221118929
https://doi.org/10.1177/03331024221118929
https://doi.org/10.1177/03331024221118929
https://doi.org/10.1186/1129-2377-15-30
https://doi.org/10.1186/1129-2377-15-30
https://doi.org/10.1186/1129-2377-15-30
https://doi.org/10.1186/1129-2377-15-30
https://doi.org/10.1111/ene.15794
https://doi.org/10.1111/ene.15794
https://doi.org/10.1111/ene.15794
https://doi.org/10.1111/ene.15794
https://doi.org/10.1111/j.1468-2982.2009.01840.x
https://doi.org/10.1111/j.1468-2982.2009.01840.x
https://doi.org/10.1111/j.1468-2982.2009.01840.x
https://doi.org/10.1212/01.wnl.0000134620.30129.d6
https://doi.org/10.1212/01.wnl.0000134620.30129.d6
https://doi.org/10.1212/01.wnl.0000134620.30129.d6
https://doi.org/10.1186/1129-2377-14-7
https://doi.org/10.1186/1129-2377-14-7
https://doi.org/10.1186/1129-2377-14-7

	INTRODUCTION 
	PREVALENCE 
	CLINICAL FEATURES 
	DIAGNOSIS 
	PATHOPHYSIOLOGY 
	MANAGEMENT 
	1. Acute treatment 
	2. Prophylactic treatment 

	CONCLUSIONS 
	Availability of data and material 
	Author contributions 
	Conflict of interest 
	Funding statement 
	Acknowledgments 
	References 

