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MORE THAN 20 YEARS AGO,
Welch et al1 noted that
“the ‘femaleness’ of themi-
graine condition is ines-

capable.” Initial evidence for the role of
estrogen in migraine headache stems
from studies2,3 published in the early
1970s evaluating the influence of exog-
enous estrogen on women prone to mi-
graines around the time of menses
(menstrual migraine). Migraine attacks
were correlated with declining plasma
estradiol levels. This was particularly
evident after prolonged estradiol
elevations such as those observed
before menses.4 No plasma estradiol
threshold was identified,3 and migraine
attacks were independent of plasma
progesterone concentrations.5 These
early findings provided the conceptual
framework for future studies of estrogen-
induced migraines. Although decades
have passed, the pathogenesis and treat-
ment of menstrual migraine remain elu-
sive. In this review, pathophysiological,
epidemiological, and clinical evidence
will be evaluated across phases of the re-
productive cycle, along with a discus-
sion of future research directions.

EVIDENCE ACQUISITION
MEDLINE (January 1966 through Sep-
tember 1, 2005) and EMBASE Drugs
and Pharmacology ( January 1991
through September 1, 2005) were
searched for articles published in the
English language using the keywords

migraine, estrogen, menstrual mi-
graine, pure menstrual migraine, true
menstrual migraine, menstrually-
associated migraine, menstrually-
related migraine, pregnancy, breast-
feeding, perimenopause, menopause, nitric
oxide, and estrogen receptors. The search
revealed 643 citations; each was ana-
lyzed for relevance, scientific rigor, and
generalizability. For each relevant ci-
tation, the bibliography was reviewed
to identify additional sources of perti-
nent data.

EVIDENCE SYNTHESIS
Diagnostic Criteria
Across most published studies, the
menstrual migraine window is de-
fined inconsistently.6 Currently avail-
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Context Menstrual migraine affects approximately 50% to 60% of female mi-
graineurs, but knowledge regarding the role of hormones, especially estrogen, ap-
pears incomplete.

Objective To conduct a systematic review to determine the role of hormones on
menstrual migraine.

Evidence Acquisition MEDLINE (January 1966 through September 1, 2005) and
EMBASE Drugs and Pharmacology (January 1991 through September 1, 2005) were
searched for articles published in the English language using the keywords migraine, es-
trogen, menstrual migraine, pure menstrual migraine, true menstrual migraine, menstrually-
associated migraine, menstrually-related migraine, pregnancy, breast-feeding, perimeno-
pause, menopause, nitric oxide, and estrogen receptors. A total of 643 unique articles
were reviewed for relevance, scientific rigor, and generalizability. For each relevant cita-
tion, the bibliography was reviewed to identify additional sources of pertinent data.

Evidence Synthesis The influence of estrogen on migraine is evident by a 3-fold greater
prevalence among women compared with men, and by significant changes in migraine
incidence with changes in female reproductive status. Menstrual migraines are usually
more resistant to treatment, generally not associated with aura, of longer duration, and
associated with more functional disability compared with attacks at other times of the
month. Biochemical and genetic evidence suggest central and peripheral roles for estro-
gen in the pathophysiology of menstrual migraine, with potential interactions with ex-
citatory circuits, including serotonergic components. Although evidence for estrogen as
a preventive treatment for menstrual migraine is inconsistent, serotonin receptor ago-
nists (triptans) provide acute relief and also may have a role in prevention.

Conclusions Epidemiological, pathophysiological, and clinical evidence link estro-
gen to migraine headaches. Triptans appear to provide acute relief and also may be
useful for headache prevention. Clear, focused, and evidence-based treatment algo-
rithms are needed to support primary care physicians, neurologists, and gynecologists
in the treatment of this common condition.
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able diagnostic criteria stem from the
Headache Classification Committee of
the International Headache Society
guidelines in a separate appendix to the
formal guidelines7; this represents the
best description of menstrual mi-
graine based on clinical evidence. Both
menstrually related migraine and pure
menstrual migraine are defined as mi-
graine attacks without aura occurring
on day 1±2 of menstruation. Menstru-
ally related migraine can occur at other
times of the cycle, whereas pure men-
strual migraine occurs strictly with
menses. For simplicity in this review,
menstrual migraine encompasses both
menstrually related migraine and pure
menstrual migraine.

Clinical Characteristics

The diagnostic criteria and characteris-
tics of menstrual migraine appear in
BOX 1. It is unclear if menstrual mi-
graine attacks are more severe than non-
menstrual migraine attacks because the
classification and methods of data col-
lection (prospective vs retrospective)
have been inconsistent. In a prospec-
tive, population-based study, Stewart et
al9 reported that menstrual migraines
were not necessarily more severe. In
contrast, a retrospective, self-report sur-
vey characterized menstrual migraine
as more severe than other types of mi-
graines,8 and a prospective analysis re-
vealed that women with migraine on
days 1 through 7 of the menstrual cycle
had increased migraine severity com-
pared with migraines occurring at other
times of the month.11 In a prospective
study that assessed migraine severity on
diary cards, the relative risk of a se-
vere migraine was increased by 3.4-
fold (95% confidence interval [CI], 2.6-
4.5; P�.001) on days 1 through 3 of
menstruation compared with other
times of the month.12

Correlations have been identified be-
tween premenstrual syndrome and men-
strual migraine.13 In a post-hoc analy-
sis, premenstrual syndrome severity was
significantly correlated with headache se-
verity on days –3 to �6 of the men-
strual cycle, a time of heightened inci-
dence of menstrual migraine.14

Evidence Linking Estrogen
to Menstrual Migraine
Several reproductive milestones corre-
late with a change in migraine fre-
quency. Prepubertal girls and boys have
an approximately equal 4% preva-
lence of migraine.15 As girls mature,
however, the lifetime prevalence of mi-
graine increases to 18% for women and
6% for men, suggesting a hormonal link
between female sex and migraine.16,17

Nearly 80% of female migraineurs re-
port onset of migraine between the ages
of 10 and 39 years, but prevalence fig-
ures during this time vary greatly de-
pending on reproductive status and use
of hormonal supplementation, method
of data collection, headache defini-
tion, and demographics.10,18-20 Review
of epidemiological data concluded that
among female migraineurs the true
prevalence of pure menstrual mi-
graine was 3.5% to 12% and of men-
strually related migraine was approxi-
mately 50%21 (TABLE).

Estrogen levels in pregnant women in-
crease throughout each trimester and
sharply decline postpartum. These hor-
mone fluctuations correlate with the in-
cidence of migraine attacks, with nearly
80% of 47 women with migraine with-
out aura in one study reporting no mi-
graine attacks in the third trimester.24

These data were confirmed in prospec-
tive analyses.25 De novo migraine dur-
ing pregnancy is rare (�3%) and typi-
cally occurs during the first trimester.26

Nearly all women (94%) reported the re-
turn of migraines after delivery.18,27 Fac-
tors accelerating the return of mi-
graines postpartum included bottle-
feeding and age of 30 years or younger.24

These data are also consistent with re-
ports that the incidence of migraine is
low during breastfeeding.28

As women enter menopause and es-
trogen levels decline, the prevalence of
migraine attacks also declines. Head-
ache was reported in 76 (14%) of 556
naturally menopausal women.29 Head-

Box 1. Diagnostic Criteria and Characteristics of Menstrual
Migraine*

Migraine Without Aura7†

At least 5 long-lasting (4-72 hours) migraine attacks that are characterized by 2 or
more features (unilateral location, moderate to severe pain intensity, pulsating, or
aggravated by routine physical activity) and are associated with 2 or more of the fol-
lowing during an attack: nausea, vomiting, photophobia, phonophobia, or osmo-
phobia. The attacks cannot be attributed to any other disorder.‡

Pure Menstrual Migraine7

Migraine without aura that occurs exclusively on day 1±2 of menstruation (ie, days
−2 to �3) in at least 2 of 3 menstrual cycles. The first day of menstruation is day
1 and the preceding day is day −1; there is no day 0. No migraine occurs at other
times of the cycle.

Menstrually Related Migraine7

Migraine without aura that occurs on day 1±2 of the menstrual cycle in at least 2
of 3 consecutive menstrual cycles. Additional attacks of migraine with or without
aura occur at other times of the cycle.

Menstrual Migraine Characteristics

Migraines are usually more resistant to treatment,8 generally not associated with
aura,9,10 of longer duration,9 and are associated with more functional disability com-
pared with attacks at other times of the month.8

*Menstrual migraine includes both pure menstrual and menstrually related migraine. Adapted
from the Headache Classification Committee of the International Headache Society.7

†The International Headache Society characterizes menstrual migraines as those occurring
without aura. However, menstrual migraines also may occur with aura.
‡As noted in the alternative criteria listed in Appendix A.1.7
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ache symptoms were reported gener-
ally before menopause in 82% of these
women, and 62% of the women who ex-
perienced migraine or tension-type head-
ache before menopause reported abate-
ment of symptoms after menopause.
Comparable figures were collected via
self-report in a large cohort of 17 107
postmenopausal women in the Wom-
en’s Health Study, in which 11% re-
ported having a migraine within the past
year.30 Characteristics of women who ex-
perience migraine in menopause typi-
cally include younger age at meno-
pause onset, surgical menopause, current
smokers, daily use of alcohol, previous
use of oral contraception, and current use
of hormone therapy.30

Genetic predisposition for migraine
appearsequal inmenandwomen,31,32 and
several genetic polymorphisms in hor-
mone receptor genes have been assessed
as risk factors for migraine.33-35 A single
nucleotide polymorphism in the estro-
gen receptor 1 gene G594A exon 8 posi-
tively correlated with an increased inci-
dence of migraine.36 Polymorphisms of
this gene are particularly interesting
because estrogen receptors may directly
affect nitric oxide production, thereby
regulating vascular tone.37

In a population-based, cross-
sectionalassociationanalysisof1150men
and women, an androgen receptor gene
polymorphism known to be associated
withneurodegenerativediseaseswasnot
associated with an increased incidence
of migraine attacks.38 In the same study,
the presence of PROGINS, a polymor-
phism of the progesterone receptor
known to negatively impact the expres-
sion of progesterone, positively corre-
lated with an increase of 1.8-fold (95%

CI,1.2-2.6) inmigraineattacks.Anaddi-
tive genetic effect is underscored by both
estrogenreceptor1andprogesteronealle-
les in women being associated with an
increase of 3.2-fold (95% CI, 1.9-5.3) in
the risk of migraine attacks. Twin stud-
ies support additive genetic factors and
nonshared environmental factors, pro-
vidingabest-fitmodel formigrainerisk.32

Clinical Evidence

The role of estrogen in the pathogen-
esis of migraine is substantiated by stud-
ies of abrupt estrogen withdrawal.3

Among 98 women undergoing in vitro
fertilization, a gonadotropin-releasing
hormone analog was administered to
down-regulate estrogen levels before
controlled ovarian hyperstimulation.
Low 17�-estradiol levels correlated with
a spike in migraine attacks, and 82% of
the women experienced migraine at-
tacks that were debilitating.39

Ina retrospectiveevaluation,16meno-
pausal women with a previous history of
migraine all experienced a migraine at-
tack when supplemental estrogen was
withdrawn, a finding in direct contrast
to a cohort of 12 menopausal women
without a previous migraine history.40

Women with a history of migraine re-
tained their sensitivity to estrogen in
menopause, and higher initial doses of
estrogen appeared to prime the re-
sponse. These data support Somer-
ville’s observations3 that prolonged ex-
posure to estrogen followed by a sudden
drop in plasma concentrations may pre-
cipitate a migraine attack.

In a study of 17 107 postmenopausal
women, current hormone therapy use
significantly increased the risk of expe-
riencing a migraine within the previous

year compared with women without
hormone therapy use (13% vs 9%;
P�.001).30 Significantly more women
with current hormone therapy use had
a history of oral contraceptive use, were
younger (a mean 3.7-year difference),
and underwent surgical menopause. In
a multivariable analysis of 18 221 women
who were treated with hormone therapy,
those who used an intermediate dose of
estrogen (0.625 mg/d) had a lower odds
ratio of 1.28 (95% CI, 1.10-1.48) for mi-
graine than those who used higher doses
(odds ratio, 1.72; 95% CI, 1.39-2.13;
P=.002 vs the intermediate dose) or
lower doses (odds ratio, 2.00; 95% CI,
1.51-2.65; P=.001). There was no cor-
relation with type or dose of proges-
tin.30 For women with a history of mi-
graine headaches, continuous estrogen
and sequential (either continuous or cy-
clical) progesterone may increase the fre-
quency and severity of migraine at-
tacks.41 This supports the theory that
women with a history of menstrual mi-
graine have an increased sensitivity to es-
trogen, and low levels of estrogen supple-
mentation may paradoxically induce a
migraine.40 This paradox can be ex-
plained by instability of estrogen levels,
causing frequent migraine attacks be-
tween cycles. High estrogen levels or
complete withdrawal of estrogen pro-
tects against migraine attacks.42 Fluctua-
tions from higher to lower estrogen lev-
els during estrogen supplementation, in
association with migraine attacks being
time-locked with decline, confirm estro-
gen withdrawal as the critical factor.

Vascular and Central Mechanisms
Implicating Estrogen in the
Pathophysiology of Migraine

A recent review43 assessed the mecha-
nistic roles of several hormones in mi-
graine. The evidence suggests a direct
role for estrogen affecting the vascula-
ture through stimulation of nitric oxide
release. The estrogen receptor � in-
creased nitric oxide synthase activity in
endothelial cells44 by direct activation of
the protein phosphatidylinositol 3-OH
kinase in a nonnuclear and perhaps
membrane-associated compartment lo-
cation.37,45 When the nitric oxide and

Table. Comparison of Clinical Studies by Definition of Menstrual Migraine and the Prevalence
of Menstrually Related or Pure Menstrual Migraine

Source
Migraine Attack Onset,

Day of Menstruation

Prevalence of Migraine, %

Pure
Menstrual

Menstrually
Related

Dzoljic et al,20 2002 −2 through �2 12.0 49.0

Granella et al,18 1993 −3 through �3 9.1 50.8

MacGregor et al,10 1990 −2 through �2 7.2 34.5

Granella et al,22 2000 −2 through �2 3.5 53.5

Mattsson,23 2003 −2 through �3 21.2 NA
Abbreviation: NA, data not available.

INFLUENCE OF ESTROGEN ON MIGRAINE

1826 JAMA, April 19, 2006—Vol 295, No. 15 (Reprinted) ©2006 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



platelet L-arginine pathway was com-
pared in 60 women with menstrual mi-
graine, nonmenstrual migraine, and no
history of migraine, women with a his-
tory of menstrual migraine exhibited a
heightened activation of the nitric ox-
ide and L-arginine pathway and an in-
crease in nitric oxide, especially during
the luteal phase.46 This corresponds with
a 5-HT (serotonin) decrease in the lu-
teal phase, a time of heightened mi-
graine attack frequency.47,48

In the trigeminal ganglia of rat
cultures, high levels of estrogen in-
fluence gene expression and intracellu-
lar signaling by the extracellular
signal-regulated kinase.49 Intracellular
signaling by the extracellular signal-
regulated kinase is up-regulated follow-
ing the binding of extracellular ligands
to cell receptors and influences inflam-
matory and neuropathic pain. Addi-
tional evidence suggested that the lev-
els of neuropeptide Y, a regulator of
inflammation and central nociception,
and galanin, a modulator of the gonado-
tropin-releasinghormoneandthe lutein-
izing hormone,50 are modulated in con-
cert with estrogen level fluctuations
during the reproductive cycle.51 These
data support the bimodal theory that
either abrupt estrogen decline or chroni-
cally high plasma estrogen concentra-
tions can influence trigeminal pain.49

Recent neuropharmacological evi-
dence from a primate model of surgical
menopause examining effects in the dor-
sal raphe of macaques suggests a link be-
tween estrogen and serotonin synthe-
sis.52 Serotoninsynthesis anddegradation
and neuronal firing appear to be influ-
enced by estrogen receptor–mediated
mechanisms. This evidence is consis-
tent with a small clinical study of women
with status migrainosus. During the pla-
cebo week of oral contraceptive therapy,
10 women with and 6 without status mi-
grainosus received a 5-HT agonist and
either transdermal estrogen or pla-
cebo.53 In the absence of estrogen and
compared with the control group,
women with a history of status migraino-
sus experienced significantly impaired
neuroendocrine responses as indicated
by decreased cortisol and impaired pro-

lactin secretion. The neuroendocrine re-
sponse was restored when women re-
ceived both the 5-HT agonist and the
transdermal estrogen, accompanied by
clinical improvements in duration and
severity of migraine. A possible link be-
tween estrogen and serotonergic signal-
ing has added significance because 5-HT
receptors are important therapeutic tar-
gets in the acute treatment of migraine
(reviewed below).

Changing central opioid tonus has
been proposed as another mechanism
that may induce migraine around the
time of menstruation.47 In contrast to
women without menstrual migraine, pa-
tients with menstrual migraine exhibit
poor response to luteinizing hormone af-
ter being injected with the opiate an-
tagonist naloxone during the luteal phase
of the menstrual cycle. The disparity in
migraine incidence between men and
women may be explained by luteiniz-
ing hormone releasing hormone neu-
rons being more sensitive in pubescent
girls than in their male counterparts.54

In an analysis of opioid tonus in women
with menstrual migraine, plasma �-en-
dorphin and cortisol responses were im-
paired during the premenstrual pe-
riod,55 indicating that premenstrual
opioid hyposensitivity may contribute to
the risk of menstrual migraine. These
data suggest a possible central role for es-
trogen in pain-modulating pathways.

Prophylactic Treatment

If estrogen withdrawal precipitates a
migraine attack, estrogen supplementa-
tion should prevent migraine attacks.
Early acute studies56,57 using percutane-
ous estradiol gel showed some clinical
benefit, especiallywhenestradiolplasma
levels were higher than 50 pg/mL. In an
open-label study of 20 women who
received20µgofethinylestradiolondays
1 through21of theirmenstrualcycleand
0.9 mg of conjugated equine estrogens
on days 22 through 28, there was a 76%
reduction in the number of days with
headachepermonth.58 Theresultsofper-
cutaneousandoralestrogenwerenotrep-
licated using an estradiol patch. In
women with pure menstrual migraine,
use of 50 µg of percutaneous estradiol

via the Estraderm TTS patch (Novartis
Pharmaceuticals, East Hanover, NJ) did
not affect the incidence (59% for Estra-
derm TTS vs 69% for placebo), mean
duration, or severity of migraine attack
comparedwithplacebo.59 Onereason for
thedisparityamongthe trialsmaybe that
the trials tended to be small, often with
fewer than 20 patients included. Fur-
thermore, study designs, estrogen dos-
ages, routes of administration, and defi-
nitions of menstrual migraine varied
among the trials. A cautious approach to
high-doseestrogensupplementationmay
be warranted to avoid an increased risk
of ischemic stroke in at-risk women. Pri-
maryrisk factors in thesewomeninclude
presenceofaura,patientage, tobaccouse,
and other vascular risk factors includ-
ing hypertension, diabetes, hyperlipid-
emia, and obesity.60

While the level of evidence for men-
strual migraine prevention is poor for
estrogen, clinical trials using the 5-HT
receptor agonists (triptans) for men-
strual migraine treatment have been
more robust and consistent. The recep-
tors 5-HT1B and 5-HT1D play a signifi-
cant role in migraine modulation via
mechanisms known to mediate vascu-
lar smooth muscle vasoconstriction and
inhibit vasoactive peptide synthesis.
Prospective trials with the 5-HT1B/1D re-
ceptor agonists sumatriptan and zol-
mitriptan61-63 and retrospective trials
with sumatriptan and rizatriptan64,65

have established the efficacy of acute
treatment of menstrual migraine at-
tacks. Management of acute migraine
attacks with triptans is a valuable treat-
ment strategy, particularly in patients
with dysmenorrhea, infrequent mi-
graine attacks, or when migraine on-
set is otherwise unpredictable (FIGURE).
However, not all patients benefit from
acute treatment, which may only pro-
vide sustained pain-free responses in ap-
proximately 20% to 30% of patients.71

Therefore, alternative treatments are
warranted, particularly in patients with
more severe, recurrent migraine.

With the understanding that men-
strual migraine attacks are often
predictable, longer in duration and se-
verity than nonmenstrually related mi-
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graine attacks, and may not respond
to acute therapy with triptans or non-
steroidal anti-inflammatory drugs,
short-term prevention also has been
assessed. In contrast to acute trials,
short-term preventive trials focus on
end points such as the reduction in
menstrual migraine incidence, inten-
sity, and disability (BOX 2). A dose of
550 mg of naproxen sodium twice daily
beginning 7 days before expected men-
ses with continuation through day 6 of
menstrual flow was assessed in a
double-blind, placebo-controlled study
of 40 women. Compared with pla-
cebo, headache intensity, duration, and
analgesic use were reduced for pa-
tients receiving naproxen. In 33% of the
women receiving naproxen, no men-
strual migraine attacks occurred.72

One open-label, short-term trial with
sumatriptan (25 mg orally 3 times per
day) was conducted in which 20 women
with menstrual migraine received treat-
ment beginning 2 to 3 days before mi-
graine onset with continued treatment
for 5 days. Headache was absent in ap-
proximately 50% of treated cycles; dur-
ing the treated cycles with headache,
women reported reductions in head-
ache severity compared with base-
line.73 Based on these results, triptans
with a longer half-life were studied for
prevention of disabling migraine attacks.

In a randomized, placebo-con-
trolled study of 206 women, the ef-
fects of a 5-day course of 2 doses of
naratriptan were assessed as a prophy-
lactic treatment for migraine. Patients
were instructed to initiate treatment 2

days before the expected onset of men-
ses. Over the course of 4 perimen-
strual periods, more patients receiv-
ing 1 mg of naratriptan 2 times per day
experienced headache-free days com-
pared with patients receiving placebo
(50% vs 25%; P=.003). However, this
effect was not observed in the group re-
ceiving 2.5 mg of naratriptan 2 times
per day.69 In a separate open-label study
of 59 women, the impact of taking 1 mg
of naratriptan 2 times per day on pure
menstrual migraine was assessed.74 Pa-
tients initiated naratriptan 2 days be-
fore menstruation onset and contin-
ued taking it for 6 days total. The
number of migraine attacks decreased
by nearly 2 over the course of 3 months
when 1 mg of naratriptan was taken 2
times per day compared with placebo.74

Figure. Suggested Treatment Algorithm Containing Migraine Characteristics and Treatment Strategies for Migraine

Migraine in Women

Simple Analgesics
   (NSAIDs, Acetaminophen)
Combination Analgesics
Ergots
Triptans

Anticonvulsants
β-Blockers
Tricyclic Antidepressants
Calcium Channel Blockers

Usually Without Aura
Occurs on Days −2 to +3 of 
   Menstruation +_ Other Times of 
   the Month
Predictable   

Triptans Beginning 2 d Before
   Anticipated Menses for 5-6 d

Nonmenstrual MigraineMenstrual Migraine

With or Without Aura
Not Associated With Menstruation
Frequent (>2/wk)
Long Episodes (2-3 d)

With or Without Aura
Not Associated With Menstruation
Infrequent and/or Hard to Predict
Short Episodes (<1 d)

Acute Treatment as Needed
Simple Analgesics
   (NSAIDs, Acetaminophen)
Combination Analgesics
Ergots
Triptans

Acute Treatment as Needed
Simple Analgesics
   (NSAIDs, Acetaminophen)
Combination Analgesics
Ergots
Triptans

Acute Treatment as Needed
Simple Analgesics
   (NSAIDs, Acetaminophen)
Combination Analgesics
Ergots
Triptans

Acute Treatment as Needed

Daily Preventive TherapyShort-term Preventive Treatment
Corticosteroids
Opiates

Rescue Therapy

Inadequate Response
(Severe, Recurring Menstrual

Migraines Persist)

Inadequate
Response

Inadequate
Response

Migraine frequency, duration, or onset with respect to menstruation can guide treatment recommendations. The International Headache Society66 characterizes men-
strually related and pure menstrual migraine as migraine without aura; however, migraine with aura is a possibility, albeit less frequent. Treatment considerations are
consistent with international guidelines for acute and daily preventive treatment67,68 and for short-term prevention.69,70 NSAIDs indicates nonsteroidal anti-
inflammatory drugs.
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In a randomized, placebo-controlled
trial evaluating the short-term preven-
tion of menstrual migraine with
frovatriptan, 579 women were random-
ized to receive 2.5 mg of frovatriptan or
placebo (either once or twice daily) on
days 2 to 5 after taking a loading dose
of 5.0 mg of frovatriptan or placebo (once
or twice daily) on day 1. The treatment
regimen was initiated 2 days before an-
ticipated menstrual migraine. Signifi-
cant reductions in the incidence of men-
strual migraine occurred over the course
of 3 perimenstrual periods for women
taking 2.5 mg/d of frovatriptan (52%)
and 2.5 mg of frovatriptan 2 times per
day (41%) compared with placebo (67%;
P�.001). Similarly, fewer patients re-
ported moderate to severe functional im-
pairment with 2.5 mg/d of frovatriptan
(29%; P�.01 vs placebo) or 2.5 mg of
frovatriptan 2 times per day (18%;
P�.001 vs placebo) compared with pla-
cebo (38%). Significant reductions also
were observed in the frovatriptan-
treated group for a reduction in head-
ache severity, headache duration, the
need for rescue medication, and men-
strually related symptoms. A dose of 2.5
mg of frovatriptan administered 2 times
per day was significantly better than 2.5
mg/d of frovatriptan for incidence of
menstrual migraine, severity, and men-
strual migraine-associated symptoms.70

CONCLUSIONS
Epidemiological, pathophysiological,
andclinicalevidence linkestrogentomi-
graine headaches. Clear, focused, and
evidence-basedtreatmentalgorithmsare
needed to support primary care physi-
cians, neurologists, and gynecologists
in the treatment of this common condi-
tion.Comorbiditiesassociatedwithmen-
strualmigrainealsoshouldbenoted.De-
pression,panicdisorder,andphobiasare
increased1.9-fold to3.4-fold inpatients
with migraine.75 The potential interac-
tionbetweenthesecomorbiditiesandes-
trogen in the pathogenesis of menstrual
migraine remains to be established.
Emerging evidence of the influence of
estrogen on serotonergic activity may
provide a mechanistic basis for the as-
sociation between these comorbidities.

Migraine represents a substantial
health care burden, both clinically and
economically. Individuals with mi-
graine and their families consume sub-
stantially more health care resources than
those without migraine headache.76

Therefore, it is imperative that standard-
ized diagnostic criteria be consistently
implemented in clinical trials and used
to develop appropriate treatment algo-
rithms and provide governmental bod-
ies (eg, National Institutes of Health)
with a rationale to support research and
education for menstrual migraine.

Pharmacological studies are needed to
elucidate the interplay between estro-
gen and serotonergic signals. Standard-
ized diagnostic criteria would be useful
to further elucidate risks for estrogen-
induced migraines, characterize the pat-
terns of menstrual migraine in women,
and determine its economic impact. Fu-
ture clinical trials will be helpful in iden-
tifying treatment strategies for acute mi-
graine attacks and may establish the role
of short-term prevention in mi-
graineurs. Armed with this knowledge,
women and their physicians can better
manage this disabling disorder through
appropriate diagnosis and evidence-
based treatment regimens.
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