
32 Practical Neurology March  2006

By Avi Ashkenazi, MD, Philadelphia

The complex processes that lead to migraine can be exacerbated
by hormonal fluctuations. Here’s what we know about how to
minimize the effects.
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mong the 28 million Americans who suffer from chronic
migraine, women outnumber men three to one. Although
migraine affects 18 percent of the adult female population
compared to just six percent of males,1 there is no differ-
ence between the sexes in the prevalence of migraine before

puberty. Changes in sex-hormone levels during menarche, men-
struation, pregnancy and menopause are responsible for the

marked difference in gender profiles for migraine and other types
of headaches. 

The etiology of migraine in general and of migraine during
the different periods and events in a woman’s life that are associ-
ated with hormonal changes is not known. Genetic factors play
a role in making a woman susceptible to migraine.1 Hormonal
changes act as triggers for migraine attacks in susceptible women.
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This article will review what is currently known about the under-
lying processes, new directions in ongoing studies, and will pro-
vide insights into clinical management.

Clinical Course
Many women report that their migraine headaches are more fre-
quent or severe during their menses. However, when headache
diaries were used, only seven percent of women migraineurs were
found to have menstrual migraine, defined as attacks of migraine
that occur on or between days -2 to +3 of the menstrual cycle and
at no other time.2,3 Menstrually-related migraine may occur also
at other days of the menstrual cycle. Headaches associated with
menses may occur alone or as part of premenstrual syndrome
(late luteal phase dysphoric disorder). 

Women with premenstrual syndrome are more susceptible to
severe nonmigraine headaches both during the premenstrual
phase and throughout the entire menstrual cycle.4 In a recent
study, those experiencing premenstrual syndrome were found to
have a significantly increased risk of migraine without aura.5

Menstrual migraine—presumed to be triggered by falling estro-
gen levels—is predominantly migraine without aura, whereas
migraine that occurs for the first time during pregnancy (an
uncommon occurrence) or is induced by oral contraceptive
intake (high estrogen levels) is often migraine with aura.

The reported incidence of headache with hormonal contra-
ception use is variable and related to the agent’s composition and
to the estrogen dose. Migraine is more likely to worsen or not
change, rather than improve, following oral contraception initia-
tion; however, the effects that an individual woman may experi-
ence are largely unpredictable.6

In a study of women taking high-dose oral contraceptives (50
µg or greater of ethinyl estradiol), 10 percent of those who did
not experience headaches beforehand reported headaches when
they started taking oral contraceptives.7 In a study of 342 women
taking low-dose combined oral contraceptives (20µg ethinyl
estradiol/150µg desogestrel or 30µg ethinyl estradiol/75µg gesto-

dene), 4.4 percent discontinued treatment because of headaches.8

However, in a recent double-blind study of 704 women, use of
low-dose combined oral contraceptives (20µg ethinyl estradi-
ol/100µg levonorgestrel) was not associated with a higher head-
ache incidence than placebo.9 The use of progestin implantable
contraceptives is associated with a higher headache rate (10 to 30
percent) compared with combined oral contraceptives.10 In a
recent clinic-based study, 24.4 percent of women reported wors-
ening of headaches with the use of oral contraceptives.11

Migraine may increase in frequency and severity in the pre-
menopausal and perimenopausal periods. This is probably due to
erratic estrogen secretion at these times.12 After menopause, when
sex hormone levels stabilize, most women experience improve-
ment in their headache frequency and severity.13 The use of oral
hormonal replacement therapy may exacerbate migraine.14

Transdermal hormonal replacement therapy, however, does not
seem to exacerbate migraine.

Pathogenesis and Pathophysiology
Menstrual migraine appears to be an abnormal response to nor-
mal (rather than abnormal) hormonal fluctuations. Plasma con-
centrations of follicle-stimulating hormone, luteinizing hormone,
prolactin and testosterone obtained throughout the menstrual
cycle are normal.15 Somerville studied 14 women who had
migraine exclusively related to menstruation and showed that
migraine appeared to be triggered by falling levels of estrogen dur-
ing the late luteal phase of the normal menstrual cycle.  When
migraine attacks were delayed by maintaining high plasma estra-
diol concentrations, endogenous progesterone levels fell as usual,
resulting in menstruation that was not associated with a migraine
attack. Only when plasma estradiol levels fell did an attack
ensue.16-19 Once the migraine mechanism is activated by falling
estrogen levels, subsequently administering estrogen does not
influence the appearance of an attack.

Additional evidence that menstrual migraine is due to estro-
gen withdrawal include the following: (1) some women who take

Pregnancy can change the pattern of established migraine. Migraine improves during pregnancy in 50 to 90 percent of women, mostly in the sec-
ond and third trimesters,31,42,44 particularly when the migraine was menstrually related. Migraine attacks may even cease during pregnancy, especially
in the second and third trimesters. The improvement in migraine that most women experience during pregnancy has been attributed to the rising or
sustained high levels of estrogen that occur at that time. Worsening during pregnancy is more common in women who have migraine with aura.

Migraine that develops for the first time during pregnancy usually appears during the first trimester. Approximately 10 percent of patients with
migraine report that symptoms began during pregnancy.54 Migraine with aura is more common than migraine without aura when onset occurs dur-
ing pregnancy. Forty percent of women will have migraine attacks during the week following childbirth. When migraine is first diagnosed or worsens
during pregnancy, a secondary cause of headache (e.g., subarachnoid hemorrhage, cerebral sinus venous thrombosis, benign intracranial hyperten-
sion) must be carefully excluded. Migraineurs do not differ from nonmigraineurs in the prevalence of miscarriages, toxemia, congenital anomalies, or
stillbirths.27 They may, however, bear infants of lower birth weight.

Pregnancy’s Effect on Migraine
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combined oral contraceptives experience migraine during the
pill-free week, when estrogen falls after 21 days of high levels; (2)
migraine may improve during pregnancy, when estrogen levels
rise gradually, but can reoccur immediately postpartum, when
estrogen levels plummet; (3) some women have migraine during
the week free from estrogen replacement therapy in the old regi-
men of 21 days on and seven days off treatment; (4) headache fre-
quency increased when an estrogen preparation was followed by
a nonestrogen preparation in a study of women with bilateral
oophorectomies; and (5) migraine often improves after meno-
pause, when the ovarian cycle ceases, estrogen levels remain low,
and there is little fluctuation.20

The high estrogen levels sustained during pregnancy are
thought to be the basis for the headache relief that is often seen
in pregnant migraineurs. It has also been suggested that the
improvement in migraine might be related to changes in sero-
tonin metabolism during pregnancy and increased endorphin
concentrations during the last two trimesters.21 The rapidly falling
concentrations of estrogenic hormones that follow childbirth are
thought to be responsible for postpartum headaches.

Serotonergic pathways are certainly involved, but thus far,
there is no evidence that central serotonin dysmodulation is the
primary mechanism for migraine pathogenesis. Therefore,
hypotheses relating estrogen withdrawal to the precipitation of
migraine attacks (predominantly migraine without aura) should
also explore estrogen’s effect on brainstem centers, nitric oxide
(estrogen enhances endothelial nitric oxide production) and other
mechanisms.12 The idea that estrogen withdrawal may trigger
migraine via changes in serotonin or serotonin receptors remains
an attractive explanation. Giving estrogen to experimental ani-
mals produces changes in a number of factors thought to play a
role in the genesis of migraine attacks.22 For example, estrogen
causes alterations in prostaglandins, hypothalamic opioids and
prolactin secretion.

Silberstein believes that central serotonin mechanisms play a
key role in the pathophysiology of migraine. Because serotonin is
a prostaglandin-releasing factor and because prostaglandins mod-
ulate brain serotonergic activity, hypotheses implicating either of
these agents are not mutually exclusive. Prostaglandins intensify
nociception. This might provide a partial explanation for the
commonly held view that menstrual migraine is generally more
severe and less responsive to treatment compared with migraine
not related to the menstrual cycle. A recent study supports this
notion.23 However, there is little support for prostaglandins as pri-
mary mediators in migraine.  

Mechanisms relating to dopamine and opioids have also been
proposed for menstrual migraine, including reduction in serum
dopamine beta-hydroxylase concentrations,24 dysfunction of opi-
oid control of the hypothalamic-pituitary-adrenal axis,25 reduced
levels of magnesium,26 and platelet dysfunction.

Differential Diagnosis & Workup
Headaches that are exclusively linked to the menstrual cycle are
almost always benign, and diagnostic studies are rarely indicated.

Headaches that begin during pregnancy can raise concerns
about serious underlying illness, such as eclampsia or preeclamp-
sia, pseudotumor cerebri, subarachnoid hemorrhage from
aneurysm or arteriovenous malformation, cortical vein thrombo-
sis, pituitary tumor, and choriocarcinoma.27 Pregnancy can also
unmask the existence of an intracranial neoplasm. The diagnosis
of a serious disorder can easily be missed, as the symptoms of
headache, vomiting and visual disturbance can be encountered in
pregnant women with or without preeclampsia.28

The history of the headache onset and a careful neurologic
examination, including blood pressure measurement, ophthal-
moscopy, and a thorough check for signs of meningeal irritation,
are usually sufficient to rule out these problems. Migraine usual-
ly can be diagnosed on clinical grounds alone, but uncertainty
may result when the patient is seen during the initial attack, par-
ticularly if it is associated with aura. In such cases, neuroimaging
should be considered.

When considering imaging studies for a pregnant woman
with headache, the potential risk to the mother and fetus should
be weighed against the benefit of the procedure. Pregnancy is not
a contraindication to neuroimaging studies. In most cases, MRI
is the neuroimaging study of choice for pregnant women.29 Head
CT is relatively safe during pregnancy (exposure of 0.001 cGy to
the fetus) and is the study of choice for head trauma and for sus-
pected intracranial hemorrhage. The potential risk, if any, of MRI
during pregnancy is still unclear. Gadolinium crosses the placen-
tal barrier and is excreted through the fetal kidneys; even though

• Group 1 (proven highly effective in scientific studies):
amitriptyline, divalproex sodium, propranolol, timolol, topiramate

• Group 2 (probably effective):
aspirin, atenolol, fenoprofen, feverfew, flurbiprofen, fluoxetine
(racemic), gabapentin, ketoprofen, magnesium, metoprolol, nadolol,
naproxen sodium, nimodipine, verapamil, Vitamin B2

• Group 3A (possibly effective):
cyproheptadine, bupropion, diltiazem, doxepin, fluvoxamine, ibupro-
fen, imipramine, mirtazapine, nortriptyline, paroxetine, protriptyline,
sertraline, tiagabine, trazodone, venlafaxine

• Group 3B (possibly effective but significant side-effects):
methylergonovine, phenelzine

• Group 4 (good evidence of effectiveness but significant side effects):
methysergide

Assessing the Options for Prevention
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Table 1. Current Abortive Treatments and Prescription Directions for Adults

Migraine Abortive Agents

Simple analgesics, aspirin, acetaminophen

Combination analgesics,
Butalbital-containing agents

Codeine-containing agents

Isometheptene-acetaminophen-
dichloralphenazone

Oral nonsteroidal anti-inflammatory agents
Naproxen 375 mg
Ibuprofen 400 mg

Injectable ketorolac

Indomethacin

Dihydroergotamine

Rizatriptan benzoate
(5 mg and 10 mg)

Sumatriptan succinate oral
(25, 50 and 100 mg)

Sumatriptan succinate injectable (6 mg)

Zolmitriptan (2.5 mg and 5.0 mg)

Zolmitriptan nasal spray (5 mg)

Naratriptan hydrochloride (2.5 mg)

Almotriptan

Eletriptan

Butorphanol tartrate nasal spray

Directions (Adults)

1 to 2 orally, 3 times daily as necessary; limit use to 3 days per week
(exception: migraine confined to menstrual period).

1 to 2 orally, 3 times daily as necessary; limit use to 2 days per week; avoid activities requiring
full alertness and motor coordination.

1 to 2 orally, 3 times daily as necessary; limit use to 2 days per week; avoid activities requiring
full alertness and motor coordination.

1 to 3 orally at onset of migraine; may repeat 1 every 30 minutes, but do not exceed 5 per day;
limit use to 2 days per week; may impair alertness.

1 to 2 orally at onset of migraine; may repeat in 1 hour; limit to 4 per day; 
limit use to 3 days per week; take with food.

30 to 60 mg intramuscularly; may repeat in 1 hour; limit daily dose to 120 mg; 
limit use to 5 days per month.

Oral: 25 to 75 mg at onset of attack (with food). May repeat in 2 hours.
Suppositories (50 mg): 1 rectally at onset of migraine; may repeat in 1 hour; limit 3 per day; 
limit use to 4 days per week.

1 mg intramuscularly at onset of migraine; may repeat at 1 hour intervals to a total dose of 3 mg.
Total weekly dosage should not exceed 6 mg. (Exception: repetitive dihydroergotamine for severe
rebound headache or status migrainosus).
DHE nasal spray (0.5 mg/spray): 1 spray in each nostril; may repeat q 15 minutes up to a total
dose of 2 mg/attack. Do not exceed 4 mg/week.

5 mg, 1 orally for migraine attack; MR in 2 hours; limit 30 mg per day.
Limit use to 2 days per week.
10 mg, 1 orally for migraine attack; MR in 2 hours; limit 30 mg per day.
Limit use to 2 days per week.

25 mg to 100 mg at onset of migraine. If headache recurs, an additional dose may be taken in 2
hours. Limit use to 2 days per week.

6 mg subcutaneously at onset of migraine; can repeat after 2 hours; limit use to 12 mg per 
24 hours; limit use to 2 days per week

2.5 mg, 1 orally at onset of headache; MR in 2 hours; limit use to 10 mg (4) per day; 
5 mg 1 orally at onset of headache; MR in 2 hour; limit dose to 10 mg per day.
Limit use to 2 days per week.

1 spray intranasally at headache onset, may repeat in 2 hours. Limit dose to 10 mg per day.
Limit use to 2 days per week.

1 orally at onset of headache; MR in 4 hours if headache recurs; limit to 5 mg per day.
Limit use to 2 days per week.

Oral 12.5 mg at attack onset, may repeat after 2 hours; maximum dose 25 mg per day.
Limit use to 2 days per week.

Oral 40 mg at attack onset, may repeat after 2 hours. Maximum dose is 80 mg per day.
Limit use to 2 days per week.

1 spray (= 1 mg) in 1 nostril; MR in 1 hour; limit to 4 per day and 2 days per week; 
limit 1 bottle to 2 bottles per month.

       



no ill effects have been demonstrated, gadolinium injection
should be avoided, as should CT with a contrast agent.27,30

Headache in the postpartum period is common and usually
caused by migraine. Sances and colleagues found that migraine
recurred during the first week after delivery in 34 percent of
women and after the first month in 55 percent.31 Other causes of
headache, such as venous sinus thrombosis, should be considered
if the headache is not typically migrainous in nature, even if it is
not accompanied by fever, convulsions, altered consciousness,
hemiplegia, or papilledema.32 Post-partum headache may also
result from low intracranial pressure due to a CSF leak caused by
an inadvertent dural puncture during epidural anesthesia.33

In rare instances, hormone replacement therapy triggers
benign intracranial hypertension.34 Transient visual obscurations
and tinnitus commonly accompany benign intracranial hyper-
tension. These features should prompt lumbar puncture (after
CT) to exclude this rare but important cause of headache.

Prognosis and Complications
Thirty to 40 percent of women who develop headaches or whose
headaches worsen with the initiation of oral contraceptives
improve after these agents are stopped. The improvement is usu-
ally slow and may take months.

The relationships among oral contraceptives, migraine and
stroke are complex. Several studies confirm that migraine alone is
a risk factor for ischemic stroke in young women, with odds ratio
ranging from 1.9 to 4.3.6,35-38 Stroke risk is higher for migraine
with aura compared with migraine without aura. Because the
prevalence of stroke in young women is low, the absolute stroke
risk in young female migraineurs is still low (17/100,000 to
19/100,000 women per year) in the absence of other risk factors.

The results of these clinical studies were recently supported by
neuroimaging findings. In a population-based MRI study from
the Netherlands, patients with migraine had a higher prevalence
of silent cerebellar infarcts compared with age- and sex-matched
controls.39 Migraine was also associated with an increase in deep
white matter lesions in women, but not in men.

High estrogen dose (50µg or more) oral contraceptives
increase the risk of ischemic stroke in young women.40 The aver-
age relative risk, compared with nonusers, is 4.1. With the use of
low-dose oral contraceptives, the risk for stroke is lower and, in
some studies, not significantly different from that of non-users.41

Oral contraceptive use is a strong risk factor for cerebral venous
thrombosis,42 and it also slightly increases the risk of subarach-
noid hemorrhage.43 Based on reviews of case-control studies and
population studies, Becker estimated that stroke risk increases
approximately six times for patients with migraine with aura.6 He
estimates that oral contraceptives could increase the risk of stroke
more than 12-fold in women with migraine with aura.

Most young women with migraine without aura can take low-

dose (35µg or less of ethinyl estradiol daily) combined oral con-
traceptives safely unless they have other vascular risk factors.
Patients should be strongly advised to refrain from or to stop
smoking. Any modifiable risk factor (e.g., hypertension) should
be controlled. For women with migraine with aura, the decision
should be made on a case-to-case basis and should consider the
woman’s age and other risk factors. If the decision to prescribe
oral contraceptives is made, progestin-only pills are preferred.
Women with a family history of thromboembolic events should
undergo screening for prothrombotic states and, if confirmed,
should not use oral contraceptives.

A new onset of aura or a dramatic change in an established
aura requires discontinuing estrogen-containing oral contracep-
tives.6 Older women and women with additional risk factors
should be offered nonestrogen methods of contraception.

Several studies have shown improvement in migraine symp-
toms in approximately 70 percent of migraineurs during the sec-
ond and third trimester of pregnancy, but 20 percent have no
change in headache pattern, and 10 percent have their first attack
of migraine during pregnancy.20,44 Improvement is more common
in women with menstrual migraine than in women with non-
menstrual migraine. Women whose migraine began at menarche
have a higher remission rate than women whose headaches began
at other times.

After menopause, when sex hormone levels stabilize, most
women have improvement in their migraine. Women who have
a physiologic menopause experience a more favorable course of
migraine than women who have surgical menopause.20 In a study
of 112 women taking hormone replacement therapy, 50 women
reported improvement, 52 women felt that their migraine wors-
ened, and 10 women noted no change. When their hormone
replacement therapy types were analyzed, significantly more
women improved using transdermal estrogen than oral estro-
gen.45 For women whose migraine worsens with conventional
hormone replacement therapy, the selective estrogen-receptor
modulators (SERMs) may be appropriate. The new selective
estrogen-receptor modulator, raloxifene, has been shown to
increase mineral bone density and to lower total and low-density
lipoprotein cholesterol without stimulating the endometrium.46 It
can be used if a woman requires, but cannot tolerate, estrogen.

Management 
Treating acute migraine attacks caused by hormonal fluctuations
is similar to that of attacks unrelated to hormones. Menstrual
migraine is said to be more difficult to treat than migraine not
associated with the menses. The drugs of choice for acute attacks
include NSAIDs, the triptans and dihydroergotamine.
Antiemetics are important adjuncts for those who experience
severe nausea or vomiting. Second-choice abortive agents include
narcotics, corticosteroids, neuroleptics and a course of intra-
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venous dihydroergotamine. Popular, but ineffective, therapies
include diuretics and vitamins. 

Rapoport and colleagues reported that migraine attacks occur-
ring during the menstrual period responded better to zolmitrip-
tan (a two-hour response rate of 72 percent) than attacks that
occur outside the menstrual period (a two-hour response rate of
67 percent).47 However, there were no comparisons of patients
with migraine attacks confined to the menses versus patients with
attacks unrelated to the menstrual cycle.

Three triptans have recently been shown effective in the pro-
phylaxis of menstrual migraine: sumatriptan 25mg TID begin-
ning 2-3 days before the expected day of headache onset and con-
tinued for a total of five days; naratriptan 1mg BID for five days
beginning two days before the expected onset of menses; and
frovatriptan 2.5mg once or twice daily, starting two days before
the anticipated start of the headache and continuing for six
days.48-50

If necessary, other treatments, including a short course of cor-
ticosteroids or a neuroleptic, may be used. These include: pred-
nisone, 80mg/day for 7-10 days with a rapid taper; dexametha-
sone, 20mg/day for 4-7 days with a rapid taper; chlorpromazine
10 - 50mg twice a day for 4-7 days.  A placebo-controlled dou-
ble-blind study of 24 women with premenstrual syndrome and
migraine has shown that oral magnesium (360mg of magnesium
pyrrolidone carboxylic acid) decreases the severity of the premen-
strual symptoms and the duration and intensity of menstrual
migraine occurring prior to the onset of menstruation.26,51,52

Menstrual migraine can also be treated by the premenstrual
use of standard prophylactic medications (antidepressants, beta-
blockers, valproate, calcium channel blockers). Consider preven-
tive treatment for migraine when three or more attacks that are
prolonged and unresponsive to abortive measures occur each
month. However, many women remark that standard prophylac-
tic medications such as propranolol are efficacious in eliminating
their headache, except for the one headache per month they expe-
rience just before or during their menses. The following medica-
tions may be used: amitriptyline, 25 to 50mg at bedtime; nadolol
40 to 160mg every day, verapamil 80 to 160mg TID, or valproate
250mg TID. Women who already use prophylactic medication
for nonmenstrual migraine can increase the dose prior to their
menses. During pregnancy, however, pharmacologic migraine
prophylaxis is rarely indicated and should be used only as a last
resort and after the risks have been explained to the patient.

Although the medical risks of pregnancy have declined signif-
icantly over the past 50 years, the medicolegal risk of caring for
the pregnant patient has increased dramatically. Many experts
fear that any malformation (which occurs spontaneously in two
to three percent of births) will be blamed on medication.53 The
current medicolegal environment makes it difficult to recom-
mend any preventive therapy as safe for all headache sufferers.

Full disclosure of potential risks and documentation of informed
consent is advisable. Valproate may cause neural tube defects and
is contraindicated during pregnancy. Amitriptyline must be
stopped at least two weeks before the due date because respirato-
ry distress and feeding difficulties have been described in infants
born of women taking tricyclics up to the time of birth. None of
the preventive agents are classified as category A (controlled stud-
ies show no risk).

Because migraine usually improves after the first trimester of
pregnancy, many women can manage their headaches with reas-
surance and nonpharmacologic means of coping, such as ice,
massage and biofeedback. Riboflavin is safe. There is insufficient
knowledge about the risks of birth defects from drug exposure,
despite the fact that 67 percent of women take medications dur-
ing pregnancy and 50 percent take them during the first
trimester. Acetaminophen (alone or with codeine), codeine, or
other narcotics can be used during pregnancy. Narcotics should
be avoided in the late third trimester because of possible neonatal
withdrawal symptoms. Indiscriminate codeine use may present a
risk to the fetus during the first or second trimester. Cleft lip, cleft
palate, inguinal hernia, hip dislocation, and cardiac and respira-
tory system defects have been reported.27

The use of NSAIDs in the late third trimester should be
avoided because they can lead to premature closure of the ductus
arteriosus. Aspirin can also increase intrapartum blood loss and
impair neonatal hemostasis. Aspirin and NSAIDs in the third
trimester also increase the risk of preeclampsia, prolonged labor,
and neonatal pulmonary hypertension.54 For prolonged migraine
attacks (status migrainosus), Silberstein recommends intravenous
hydration and 10mg of prochlorperazine intravenously for head
pain and nausea. This regimen can be supplemented by IV nar-
cotics or IV corticosteroids.27

Kallen and colleagues identified 912 infants who had been
exposed to antimigraine drugs prenatally, mostly sumatriptan.55

There was an insignificant increase in the rate of preterm deliver-
ies and low birth weight infants. No increase in the rate of con-
genital malformations was seen. Current data show no evidence
for teratogenicity from sumatriptan use in pregnancy; however,
the drug should be used with caution, weighing potential risks
against benefit.

Short- and Long-Term HRT
Hormonal manipulation is effective as a short-term prophylaxis
for menstrual migraine. For the perimenopausal woman with
migraine, continuous combined estrogen and progesterone (or
estrogen alone, if the uterus has been removed) replacement is the
preferred therapy. This can be achieved with a 50µg/day estrogen
skin patch or an oral estrogen, with half the daily dose given every
12 hours to maintain optimal stability. When the uterus is pres-
ent, progesterone should be added, either as low-dose medrox-
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yprogesterone acetate 2.5mg every evening or micronized proges-
terone 100mg every evening.12 Percutaneous estradiol gel (1.5mg
in 2.5 gr gel) started two days before the menses and continued
for seven days was associated with a reduction in frequency, sever-
ity,and duration of menstrual migraine.56 The transdermal formu-
lation of estradiol (100µg) is the most convenient. 

Women may also develop headaches as a result of hormone
replacement therapy. Managing these patients may be difficult.
Reducing the dose of estrogen or changing the estrogen type from
conjugated estrogen to pure estradiol to ethinyl estradiol or pure
estrone may reduce headache.57 Changing from interrupted to
continuous administration may be effective when headaches are
associated with estrogen withdrawal. Changing the route of
administration may also reduce headache occurrence. Raloxifene,
a SERM, can be used if a woman requires, but cannot tolerate,
estrogen. Another approach is to use targeted drug delivery, such
as a progesterone-containing vaginal gel. This maximizes proges-
terone’s effect on the uterus while minimizing its potential
adverse effects, including headaches. Estrogen and SERMs in-
crease the risk of venous thromboembolism threefold. The risk
for breast cancer increases after five years of hormone replacement
therapy. The excess risk of estrogen use is 2/1000 users over 20

years in women aged 50 years to 70 years if hormone replacement
therapy has been used for five years.

The Women's Health Initiative trial included 27,500 post-
menopausal women. The active treatment in this trial was conju-
gated estrogen for women without a uterus and estrogen with
medroxyprogesterone acetate for women with an intact uterus.
The study was terminated early because of increased risk of breast
cancer, and evidence for greater overall risk than benefit in the
active treatment group. More surprisingly, the risk of myocardial
infarction (and of stroke) was higher in the hormone replacement
therapy group; however, the absolute risk was small. There was no
difference in mortality between the active treatment and the con-
trol groups.58 Migraine has not been shown to be a risk factor for
stroke in postmenopausal women.59 Therefore, in considering
symptomatic hormone replacement therapy for postmenopausal
migraineurs, the usual indications and contraindications should
be applied. PN
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