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Prevalence and Burden of Migraine
And the Impact on Managed Care
DIANA I. BRIXNER, PHD, RPH
Associate Professor and Chair, Department of Pharmacotherapy, University of Utah, Salt Lake City

igraine is a common disorder with a global impact. Its prevalence tends to be highest in North
America and lowest in Africa and Asia (Lipton
2005). In virtually every locale, however, migraine is substantially more prevalent in women than in men. In the
United States, overall prevalence is 11.7 percent, but the
prevalence rates by sex are 17.1 percent and 5.6 percent for
women and men, respectively (Lipton 2007). In this respect, migraine differs from many other chronic illnesses,
such as diabetes, hypertension, and asthma, in which the
gender imbalance is relatively slight. Migraine also differs
from other chronic conditions in that its prevalence does
not necessarily increase with age (Figure 1). Its prevalence is highest during the ages of peak productivity.
The prevalence of migraine has important economic
implications. In the United States, the annual economic
burden imposed by migraine has been estimated at $14
billion (Hu 1999). However, only 7 percent of that
amount is attributed to direct medical costs (Figure 2).
The remainder stems from indirect costs, in the form of
missed workdays (59 percent) and reduced productivity
(41 percent). This finding is of obvious importance to
employers, and hence to managed care.

M

These cost estimates fail to capture the full impact of
migraine, however. First, they measure only migrainerelated medical costs and migraine-related disability. If
the costs of all the diseases and disorders associated with
migraine were taken into account, the costs would probably rise exponentially. Second, the cost estimates fail to
take into account the effect of migraine on families. In
families with one or more migraineurs, total health care
costs are substantially higher than in families with no migraineurs (Stang 2004). If a parent is a migraineur, mean
total health care costs for the family are 70 percent higher
than in families without migraineurs, and if both a parent and a child are migraineurs, the mean total health
care costs are 90 percent higher. Third, measures of lost
productivity do not include those individuals at home
who do not work, children, and students. A Swedish
study showed numerous negative effects of migraine on
nonvocational aspects of life, with a negative effect on
FIGURE 2
Estimated direct annual costs associated
with migraine attacks
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FIGURE 1
Prevalence of migraine in the United States
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leisure time reported by 59 percent of respondents; on
pursuing academic studies, 48 percent; sexual life, 43
percent; and love, 31 percent (Linde 2004). Because migraine is more prominent in women, migraine has a
huge impact on child rearing.
In the following pages, Roger K. Cady, MD, reviews
new scientific understanding of the pathophysiology of
migraine. Stewart J. Tepper, MD, presents an evidencebased review of treatment of menstrual migraine, including recent studies evaluating the use of triptans for treating and preventing this disabling disorder.
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The Epidemiology and Pathophysiology
Of Migraine
ROGER K. CADY, MD
Medical Director, Headache Care Center, Springfield, Mo.

ontemporary treatment of migraine is hindered
by numerous myths. Migraine is considered to be
a self-limited, episodic pain syndrome. For many
people, that is undoubtedly true — but frequently, they
are not the patients we see clinically. People seeking
medical care for migraine live with a chronic condition
that significantly affects multiple domains of their lives.
Another myth, well ingrained, is that migraine is a vascular headache. In fact, it is nothing of the kind, and that
terminology should be eliminated because it suggests
blood vessels are behaving abnormally (May 1999). Migraine has been shown to be a neurological process. Even
more devastating is the suggestion that, from a pathophysiologic perspective, migraine is just a stress disorder.
To this way of thinking, people with migraine cannot
cope with stress in the same way as other people do.
Stress affects migraine much as it exacerbates hypertension or diabetes, but it is not the cause of migraine. Yet
another myth is that migraine is just a component of the
menstrual cycle. In this article, I wish to dispel old myths
such as these and replace them with more recent scientific understanding about migraine.
One of the more recent concepts of migraine is that
migraineurs have a nervous system that is physiologically
and genetically unique from that of people without migraine (van de Ven 2007). This observation is borne out
by a number of physiologic considerations. For example,
the threshold for central nervous system activation by
sensory stimuli is lower in migraineurs than in people
without migraine. In addition, migraineurs have difficulty extinguishing sensory input to the nervous system
as readily as individuals without migraine, who would
just dismiss sensations after they are registered. This suggests that migraineurs have a unique nervous system.
Perhaps the most important fact about migraine is that
it is not a vascular event but a neurological event — a
brain disorder (Goadsby 2002). Also, uncontrolled migraine can progress into a chronic disease. Although
chronic migraine lacks the catastrophic endpoint typically associated with chronic disease, it nevertheless can
steal decades of a person’s life. Those lost years often are
the ones that otherwise would be the most productive in
terms of vocation or child-rearing.

C
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Migraine subtypes
Two classifications. The International Headache Society (IHS) divides migraine into two major subtypes,
migraine without aura and migraine with aura (IHS
2004).
Migraine with aura sometimes is called classic migraine, but it is considerably less common than migraine
without aura. The aura is a set of fully reversible, focal
neurological symptoms that develop gradually over the
course of 5 to 20 minutes and last no longer than 60 minutes. The most common types of aura are visual, sensory,
and speech disturbances. Visual symptoms may be positive (flickering lights, spots, lines) or negative (vision
loss). Sensory disturbances also may be positive (unilateral sensation of pins and needles, moving slowly away
from a point of origin) or negative (numbness). Aura
usually is followed by a headache with symptoms typical of migraine without aura.
For either subtype, the characteristics of the headache
are unilateral location, a pulsating quality, pain of moderate or severe intensity, and aggravation by routine
physical activity or causing the avoidance of routine
physical activity. Two of these four characteristics are
required for a diagnosis of migraine. In addition to the
characteristic headache, the diagnosis of migraine requires that the patient experiences nausea, vomiting, or
both, or sensitivity to light (photophobia) and sound
(phonophobia). Untreated (or treated inadequately), the
symptoms usually last 4 to 72 hours. Because migraine
without aura can be confused with secondary headaches,
the IHS requires at least five attacks with the preceding
characteristics to diagnose migraine without aura. For a
diagnosis of migraine with aura, only two attacks are required.
Menstrual migraine. In women, migraine without
aura often has a strong menstrual component. The IHS
describes two types of menstrual migraine, pure menstrual migraine and menstrually-related migraine (IHS
2004). Because of uncertainty over whether these are
distinct entities, the IHS has assigned them to the appendix of its International Classification of Headache Disorders, second edition. This entry notes that to be diagnosed
with pure menstrual migraine without aura, a menstru-

ating woman must meet the criteria for migraine without aura and her attacks must be perimenstrual —
occurring in the 4-day interval starting 2 days prior to
the first day of menstruation, and at no other time, during two of three menstrual cycles. The diagnostic criteria given by the IHS for menstrually-related migraine
without aura are identical, except that attacks may also
occur at other times during the cycle.

Pathophysiologic model of migraine
The balance between risk factors for migraine often
are referred to as migraine triggers, and protective factors determine whether a given person crosses the migraine threshold and experiences a migraine attack. Thus
far, more attention has been devoted to the risk factors
than to the protective factors. The risk factors include alcohol, especially red wine; stress; skipped meals; weather
changes and other alterations in the daily environment;
food substances; medications; and menses. The protective factors include strategies people can use to stabilize
and protect their nervous system from migraine. Simply
put, protective factors are generally the things that are
good for people’s lives — regular sleep and wake patterns
to keep the circadian clock properly set; regular meals,
especially breakfast; regular exercise; and perhaps nutritional products, such as vitamins B2 and B12.
In a genetically sensitive nervous system, the various
internal and external factors can increase the risk for migraine. In an environment conducive to migraine,
changes in serotonin levels, norepinephrine levels, and
other neurochemicals occur. As a result, many migraineurs experience premonitory symptoms. These
often are referred to collectively as a prodrome.
Before the headache begins, migraineurs may notice
mood changes. They may feel irritable, excited or energized, or perhaps depressed and anxious. They may experience changes in sensory perception, such that lights
seem brighter and noises louder. They may feel fatigued.
Often they notice changes in cognition, such as not
thinking clearly and an inability to concentrate. They
usually have food cravings, especially for things like
chocolate. For years, we believed that chocolate is a major
migraine trigger, but it is likely that for many it is just part
of the food cravings that occur during the premonitory
period.
Migraineurs often have muscle pain, which sometimes
was attributed to stress and tension headaches. We now
recognize muscle pain as a bona fide part of migraine. The
same is true for nasal congestion, which often was associated with a sinus headache, but which we now recognize as autonomic symptomatology of migraine.
When a critical threshold is reached, activation in the
brain stem or mid brain occurs. This has been called the
migraine generator, but can be more accurately described
as a migraine modulator.

In some (and possibly all) migraineurs, the next event
is electrical instability, known as spreading cortical depression. It is known to occur in areas such as the visual
cortex or the somatosensory cortex, producing the symptoms that we regard as aura, which precedes about 15 percent of migraine attacks (IHS 2004). Conceivably, spreading cortical depression could occur in a silent area of the
brain, and there would be no clinical evidence of the
event. This electrical instability may be a mechanism by
which the trigeminal system is activated. Aura once was
thought to be a consequence of blood vessel constriction,
but now it is regarded as an electric event (spreading cortical depression) in the nervous system.
To understand migraine pain, we must consider how
pain is processed in the head and face, which involves the
trigeminal nerve. As its name implies, the trigeminal
nerve has three branches. The ophthalmic branch goes
to the forehead, cranial vault, the meninges, and the
blood vessels. The maxillary branch extends to the midface and sinus cavities, and the mandibular branch to the
lower jaw and the muscles of mastication, including the
temporalis muscle. Inputs from each of these branches
can contribute sensory inputs that occur as part of migraine symptomatology, but the ophthalmic branch
probably is most critical. The ophthalmic branch innervates meningeal blood vessels. Activation of the trigeminal afferents innervating these vessels cause the release of
a host of vasoactive peptides, such as substance P, neurokinin A, and a calcitonin gene-related peptide that
cause the vessel to dilate (May 1999). Perhaps more importantly, the sensory threshold for the activation of the
trigeminal nerve is lowered. Under these conditions, increased sensory input is transmitted along the trigeminal nerve and bombards second-order neurons in the nucleus caudalis in the brainstem. The nucleus caudalis
under normal circumstances functions as a sensory filter but during migraine much of this inhibition is lost,
thus more sensory information is brought into our conscious awareness.
Inputs from other divisions of the trigeminal nerve are
important because of the sensory input they provide
during migraine and the symptoms they produce. These
symptoms are frequently causes of diagnostic confusion
for patients and clinicians. Because of the autonomic
symptomatology associated with migraine, if blood vessels in the nose become inflamed, the patient experiences mucosal swelling, edema, rhinorrhea, facial pressure, and eventually, pain. Based on the location of the
symptoms, it is easy to understand why people might
conclude that the pathology is in the sinuses. In one
study, 88 percent of patients with a history of physiciandiagnosed or self-described “sinus” headache, but with
no history of migraine and no evidence of infection,
met the IHS criteria for a migraine-type headache
(Schreiber 2004).
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Integration of trigeminal input and sensory input in
the C2 and C3 dermatomes can give rise to symptoms of
muscle pain, producing the sore, stiff muscles in the
back of the neck that are commonly observed during an
attack of migraine.
As the process of migraine progresses, the abundant
sensory input begins to sensitize second-order neurons
in the brainstem. This is followed by sensitization of
third-order neurons in the thalamus and, eventually,
sensitization of the nervous system itself, which is referred to as central sensitization. At its zenith, migraine
is a centrally mediated allodynic pain syndrome, such
that normal sensation becomes a signal of pain. Patients
complain that their skin hurts and they do not want to
be touched; doing so even lightly is painful to the migraineur. Not every migraine attack, however, progresses
through all phases.
The majority of people with migraine experience a
spectrum of headaches stemming from a common
pathophysiologic mechanism (Figure 1). A symptom
biopsy conducted after central sensitization has developed would likely show all the symptoms included in the
IHS criteria for migraine, and the diagnosis of migraine
would be obvious. But if the process leading to a fully developed attack of migraine is terminated prematurely, all
of the classic symptoms might not be evident. A symptom biopsy earlier in the migraine process might suggest
a migraine-like headache, or what has been called probable migraine or a migrainous headache, with one cardinal feature of migraine being absent. If the process has
not advanced beyond the point of trigeminal disinhibi-

tion, the person might experience mild pain without any
of the accompanying migraine symptoms. This headache
would look like a tension headache, or what might be
called a tension headache of migraine. If the process is terminated after spreading cortical depression has occurred,
the patient might experience only the aura, and if the migraine is terminated during the premonitory period, only
those symptoms of prodrome would be experienced.
Premature termination of the migraine process can be
due to treatment or it can be part of the natural history.
It is important to understand that the patients we see
often are managing multiple expressions of migraine.
The best definition of migraine simply may be a stable pattern of recurrent disabling headache without any
evidence of underlying disease. When I was in medical
school, we were taught that migraine was an episodic
pain syndrome that would resolve. People would return
to feeling normal even without treatment. In clinical
practice, however, we see patients for whom this is not
true. Between attacks of migraine, they do not return to
normal, but instead are living on the verge of their next
headache, or in a state of chronic headache.
Using the IHS criteria for migraine without aura,
episodic migraine can be defined as 5 or more headache
attacks, lasting 4 to 72 hours each, that include at least two
of the following characteristics: (1) unilateral location;
(2) moderate or severe pain intensity; (3) pulsation; and
(4) aggravated by activity or causing the avoidance of
routine activity. Attacks are also accompanied by at least
one of the following: (a) nausea, vomiting, or both; or (b)
photophobia and phonophobia (IHS 2004).

FIGURE 1
Convergence hypothesis
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Effects of chronic migraine
Chronic migraine has been differentiated from
episodic migraine on the basis of frequency — a migraine
occurring 15 or more days per month for 3 or more
months in the absence of medication overuse. With
episodic migraine, sufferers return to normal function
after the headache ends. Most of the time, the migraine
resolves when the person goes to sleep; the nervous system fully recovers and returns to a state of normal function. For this population, headaches are self-limited, well
defined, and meet the criteria of IHS migraine. Realistically, the diagnosis is often self-evident. As a consequence,
this population of migraine sufferers will self-diagnose
and self-treat their migraines.
Physicians often evaluate a different population of
people with migraine — those who lose the pattern of returning to normal function between headaches. They
have migraine, they sleep, and they awaken with more migraine. Even when the headache resolves, these patients
often are not fully recovered. They often continue to have
a low-grade headache, or they stay on the verge of their
next headache. Their migraines are frequent. During
more severe episodes of headache, they experience nausea, vomiting, and photophobia, but they also display
many other symptoms, particularly psychological and
myofascial symptomatology. These are the people who
commonly become patients with migraine. When migraine becomes chronic, it is no longer just a headache.
The population with chronic migraine has a group of comorbidities, many of which may be related to the neurologic disruption observed during migraine, although this
contention is not easy to prove. In our clinic, these patients experience sleep disorders, gastrointestinal complaints, muscle complaints, and often psychological complaints, such as anxiety and depression. This population
requires more than acute treatment for migraine. These
are the individuals on antidepressants, anticonvulsants,
and other preventive medications, and they often are
being treated for other migraine comorbidities. This population of migraine suffers consume a tremendous
amount of health care resources (Lipton 2001).
That migraine and depression are bidirectional supports the idea that the disorders are related neurochemically. Compared with controls over 2 years, subjects with
migraine were 5.8 times more likely to develop depression, and subjects with major depression were 3.4 times
more likely to develop migraine (Breslau 2003). If the depression were a consequence of living with recurrent
pain, a unilateral association would be expected, such
that the burden of pain would lead to depression.

Menstrual migraine
Overall, migraine is about 3 times more prevalent in
women than in men (Lipton 2007). For the group between 25 and 40 years of age, however, the gender bias is

much greater, at least from a clinical perspective; the female-to-male ratio of migraineurs in this age group approaches 7 to 1. The most probable reason relates to
changes in neurosteroid levels in the brain, which is supported by numerous observations. In children, migraine
is more common in boys than in girls, but in women becomes more prevalent after menarche. During the reproductive cycle, migraine associated with the menses is
very common. During pregnancy, however, when the
hormonal environment is stabilized, the frequency of
migraine tends to decrease. In contrast, during
menopause, the hormonal environment is disrupted,
and an increase in migraine often occurs. In the postmenopausal period, the prevalence of migraine declines.
It would appear that estrogen acts as a protective factor
against menstrual migraine. When estrogen levels decline, women with a genetic predisposition for migraine
develop headaches. The basis for this belief was an experiment showing that migraine could be postponed by
giving women estradiol, but not by giving them progesterone (Somerville 1971, Somerville 1972).
About 60 percent of female migraineurs have an association between migraine without aura and menses
(Mannix 2004). A peak in the frequency of migraine
without aura is seen in the 4-day interval encompassing
the 2 days before and after the onset of menses (Figure
2, page 8). In 14 percent of these migraineurs, migraine
occurs only at this time and not at any other during the
menstrual cycle. These women are described by the IHS
as having pure menstrual migraine (IHS 2004). It is possible, however, that if these women were followed long
enough, they probably would be found to have migraine
at other times, too. The other 46 percent are described as
having menstrually-related migraine. There also is a
spike in tension-type headache around the onset of
menses. It is possible that many of these apparent
tension-type headaches share the same pathophysiology
as the menstrual headaches, but without displaying all of
the symptoms of migraine, perhaps because treatment
blocks the emergence of symptoms.
In the general population, menstrual migraine does not
appear to differ from migraines occurring at other times
during the menstrual cycle (Stewart 2000). However, in
women referred to headache clinics, those who had
menstrually-related migraine report them to be more
frequent, more severe, and more often associated with
vomiting than their nonmenstrual migraines (MacGregor 2004). In clinic populations, menstrual migraines
also have been found to more likely cause work-related
disability and are more likely to recur (Couturier 2003,
Granella 2004). One study also reported that perimenstrual attacks were less responsive to acute therapy than
nonmenstrual attacks (Granella 2004), but the authors
observed that this finding may have been due to the fact
that the patients used nonsteroidal anti-inflammatory
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FIGURE 2
Migraine and the menstrual cycle
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drugs far more often than triptans (74 percent versus 26
percent).
One of the barriers to the treatment of menstrual migraine is underrecognition of the condition. At first
glance, it might seem a simple matter to discern the association between migraine and menses, but in practice, it is more difficult, particularly because migraines
often occur before the onset of menses. If a woman is
having migraines at other times during her menstrual
cycle, sometimes the association is not made at all.
For some women, knowing that a migraine is likely to
happen is an advantage, but for many of the patients I see
in my practice, it is not. They postpone social events and
plan vocational and family activities in frantic anticipation of a migraine attack. Compared with other
headache types, menstrual migraines result in far greater
restrictions in daily activities (Figure 3). When you consider the overall impact of this kind of headache, it becomes more than just migraine, and instead becomes an
event that life must be planned around.
It is important to remember that menstruation itself
often is a symptom-producing event. Compared with
women without migraine, migraineurs have reported a
higher frequency of menorrhagia (adjusted odds ratio
[OR], 2.8) and endometriosis (adjusted OR, 6.2) along
with a greater amount of interference in their lives during their menstrual periods (adjusted OR, 3.3) (Tietjen
2006). Premenstrual exacerbation of symptoms may be
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seen with many other disorders, including anxiety disorders, substance abuse, seizures, rheumatoid arthritis, irritable bowel syndrome, pain disorders, and asthma (Endicott 1993, Hendrick 1996, Case 1998). In a population
seeking evaluation for premenstrual syndrome, about
40 percent met the criteria for anxiety disorder (7 percent), mood disorder (23 percent), or both (8 percent)
(Bailey 1999). In such women, a migraine attack during
or associated with menses will only exacerbate their overall burden.

Conclusion
No longer regarded as a vascular disorder, migraine
now is regarded as a brain disorder. Its pathophysiology
often produces symptoms that cause it to be mistaken for
a sinus headache or a tension-type headache by patients
and health care providers alike. Many people with migraine never seek medical care, because their attacks are
episodic and respond to acute treatment, such that the
person regains normal functioning. In contrast, many
migraineurs who seek out medical evaluation for migraine have a chronic condition characterized by frequent, severe headaches, and they often fail to return to
normal neurological function between attacks of definable migraine. It is important to prevent episodic migraine from progressing to chronic migraine, because the
chronic disorder is associated with comorbidities that
greatly increase the disease burden, complicate treat-

FIGURE 3
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ment, and increase health care costs. This is the rationale for early identification of migraine patients and for
providing them with effective management skills and
treatment.
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Treatment of Menstrual Migraine:
Evidence-Based Review
STEWART J. TEPPER, MD
Director, New England Center for Headache
Associate Clinical Professor of Neurology, Yale University School of Medicine, New Haven, Conn.
ost physicians regard migraine as a disorder
for which acute treatment is the appropriate
(and sometimes the only) therapy. Acute treatment alone, without preventive therapy, is warranted
when migraine attacks are infrequent. Even if a patient
experiences disabling migraines, a migraine-specific
medication (e.g., a triptan) taken during the early stage
of the attack can result in the patient being pain-free
within a few hours and often without recurrence. If a patient has frequent migraines or responds poorly to therapy, two concerns arise. The first is the extent of the disability caused by the migraines, and the second is that
episodic migraine might transform into chronic daily
headache, which is far more difficult to treat. If the migraines are predictable, for example occurring at menses,
short-term preventive strategies can be considered to reduce the severity and duration of menstrual migraines, if
not eliminate them completely (Figure).
The theoretical advantages of short-term prophylactic
treatment are that the patient would be exposed to fewer
days of drug treatment, and direct and indirect costs
would be lower because disability would be reduced.
Short-term prevention is not suitable for a woman whose
menses are irregular, but it would be an option for a
woman with regular periods who is reasonably certain
when a menstrual migraine is likely.
A headache diary is a critical tool for the management
of any patient with migraine. The diary eliminates recall
bias with respect to the timing and characteristics of
menses and headaches, and it enables the clinician to assess the reliability of the occurrence of migraine with respect to a particular day of flow, as well as to gauge the effects of treatment. The diary also cements the therapeutic
alliance between patient and caregiver, and it dramatically
improves the quality of care.
For acute treatment of menstrual migraines, triptans
work quite well, as menstrual migraines are still migraines.
The efficacy of triptans as acute treatment has been
demonstrated in numerous placebo-controlled trials.*

M

* Solbach 1993, Silberstein 2000, MacGregor 2000, Loder 2004,
Massiou 2005.
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When evaluated using conventional endpoints, there appears to be little difference in the efficacy of triptans for
acute treatment of menstrual migraine compared with
their efficacy in nonmenstrual migraines. For example, in
one study patients received placebo or an injection of
sumatriptan, which was shown to provide equivalent
headache relief after one hour for menstrually-related
migraines and nonmenstrually-related migraines alike
(Solbach 1993). This study, however, provided no details
about what happened to the subjects later that day or the
next day, nor did it provide any information about consistency across menstrual migraine attacks. Similarly, a
study of rizatriptan demonstrated that it provided relief
from moderate to severe pain in menstrually-related migraine after 2 hours (Silberstein 2000), but was silent on
the question of whether headaches recurred later in the
day, or what happened on subsequent days, or if rescue
medication was needed. A recent study of zolmitriptan 2.5
mg for acute treatment of menstrual migraine showed
that it was efficacious in reducing pain 2 hours posttreatment as well as in reducing the likelihood of recurrence
(Tuchman 2006). A 2-hour headache response was reported by 66 percent of the zolmitriptan group versus 33
percent of the placebo group (P<.0001), and recurrence
was reported in 29 percent of zolmitriptan-treated attacks
versus 45 percent of placebo-treated attacks (P=.0009).
Many women think that acute treatment is all they
need, because it makes them pain-free, reduces the risk
of recurrence, and enables them to function. In some respects, the recent zolmitriptan study supports that notion. Another way of looking at these results, however, is
to note that headache recurred in 29 percent of the
zolmitriptan-treated patients. They represent the group
that will have difficulty controlling their menstrual migraines over time, which raises the question of whether
short-term preventive strategies provide a model for
managing this group of patients.

Prevention using agents other than triptans
Several agents for short-term prevention of menstrual
migraine have been tested in randomized clinical trials.
Some of these trials reported negative findings, some
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used questionable methodologies, and most enrolled
only a small number of subjects.
Magnesium. Magnesium is postulated to affect the
pain threshold, and magnesium supplements can prevent migraine in some patients. This was demonstrated
in a small study (N=24, with efficacy data for 20) in
which magnesium was provided from the start of ovulation (day 15) until the beginning of menses (Facchinetti 1991). Patients were randomized to placebo or
magnesium pyrrolidone carboxylic acid (equivalent to
a daily dose of 360 mg of magnesium) from the 15th day
of the menstrual cycle until the next menstrual flow.
During the next two cycles, both groups received magnesium. In the magnesium-treated group, a statistically
significant reduction was observed in the number of
days with headache (from 4.7 days in the first month to
2.4 days in the second month; P<.01) and the total pain
index (P<.03). In comparison with 15 migraine-free
controls, the migraineurs were found to have intra-

cellular magnesium deficiencies that were restored after
treatment, supporting the hypothesis that a magnesium
deficiency may play a role in the pathophysiology of
some women with menstrual migraine. Given that the
subjects received magnesium for 2 weeks, this protocol
does not quite fit the description of “short-term” prophylaxis, and it has not been repeated.
Naproxen sodium. Nonsteroid anti-inflammatory
drugs are commonly used for short-term prevention of
menstrual migraine, but only one randomized controlled
trial supports their use (Sances 1990). This was a small,
double-blind, placebo-controlled study (N=40; completers=35) in which women with menstrual migraine
received treatment with naproxen or placebo from the
7th day before the expected onset of menstruation
through the 6th day of menstrual flow for three menstrual cycles. In months 4 through 6, the study was
opened and the women who had been receiving placebo
were switched to naproxen. During the blinded portion,
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migraine-free months were experienced by 17 percent,
33 percent, and 33 percent of naproxen-treated patients
in months 1, 2, and 3, respectively, but no patients who
received placebo were migraine-free. Moreover, statistically significant improvement in several other headache
measures was seen in patients who received intermittent
naproxen for all 6 months in comparison with the
placebo group.
Estrogen. Estrogen is commonly prescribed to prevent
menstrual migraine, but the results of clinical trials have
been equivocal. Initial studies of estrogen patches and
gels were conducted in the 1980s. The first showed positive results; patients treated with estradiol gel experienced migraine attacks less frequently than patients who
received placebo, and the attacks that did occur when
estradiol was administered were of short duration and
less severity than those occurring when placebo was applied (de Lignieres 1986). This study employed a doubleblind, placebo-controlled, crossover design enrolling 20
women with menstrual migraine and regular menstrual
cycles. The patients applied either 2.5 g of gel containing
estradiol 1.5 mg or placebo (gel only) for 7 consecutive
days, starting 48 hours before the expected onset of migraine. This was done for three consecutive cycles in the
pattern of estradiol-placebo-estradiol or placebo-estradiol-placebo. Eighteen women completed the trial, resulting in 26 cycles in which estradiol was applied (one cycle
was missed because of amenorrhea) and 27 in which
placebo was applied. Menstrual migraine attacks occurred during 97 percent (26 of 27) of the placebo cycles,
but only 31 percent (8 of 26) of the estradiol cycles. In
addition, all of the migraine attacks during placebo cycles lasted at least 24 hours, and 92 percent (24 out of 26)
were rated as severe. In contrast, only one attack during
estradiol cycles lasted more than 12 hours and was rated
as moderate. One patient reported a migraine attack 3
days after stopping estradiol treatment, but no breast
soreness or mood changes were reported.
Another study employing a double-blind, placebocontrolled, crossover design (N=22) showed a reduction
in the occurrence of moderate or severe migraine in
women receiving estradiol 1.5 mg in 2.5 g of gel (Dennerstein 1988). The medication was administered for 7 days
encompassing menstruation, starting two days before the
expected onset of migraine, for four cycles.
In studies of transdermal estrogen patches for shortterm prophylaxis, dosage appears to be a factor in determining efficacy. A placebo-controlled study enrolling 20
women with pure menstrual migraine showed no benefit from a patch delivering 50 mcg of 17-β estradiol per
day, in terms of reductions in the number, duration, or
frequency of attacks (Smits 1994). A second, open-label
study, in which patients received either 100 mcg or 25 mcg
doses, suggested that use of rescue medication could be reduced with the higher dose (P<.05), but not the lower one.

12

MANAGED CARE / SUPPLEMENT

More recently, however, another trial of short-term
prevention with estradiol gel found that the benefits seen
in the estradiol group were offset by the emergence of
postdosing migraines (MacGregor 2006). This study was
a double-blind, placebo-controlled, crossover study that
enrolled 35 women. Participants applied a placebo gel or
gel containing estradiol 0.5 mg 3 times daily, starting 9
days after their surge in luteinizing hormone as determined by a home fertility monitor (about 6 days before
the first full day of menses) and continuing through the
second full day of bleeding. For six cycles, the women alternated between placebo and estradiol treatment during this interval. Compared with placebo, estradiol was
associated with a 22 percent reduction in the number of
migraine days (P=.04) and reductions in headache severity and nausea, but these benefits were offset by a 40
percent increase in migraine during the 5 days after estradiol cessation. Beyond this 5-day window, there was no
increased risk of postdosing migraine.

Prevention trials with triptans
Seven triptans are indicated in the United States for the
acute treatment of migraine attacks. Three triptans
(naratriptan, zolmitriptan, and frovatriptan) have been
evaluated in randomized, double-blind, placebocontrolled trials for short-term prophylaxis of menstrual
migraine, but thus far only two of these trials have been
published in full peer-reviewed form (Newman 2001, Silberstein 2004).
The first trial of a triptan as short-term prophylaxis for
menstrual migraine was an open-label study enrolling 20
patients who were refractory to other treatments (Newman 1998). They received oral sumatriptan 25 mg, 3
times daily for 5 days, starting 2 days before the expected
onset of migraine. Headache was found to be absent in
52 percent of patients and migraine severity was reduced
by 50 percent or greater in 42 percent of patients.
Naratriptan. The encouraging results achieved with
sumatriptan prompted double-blind, placebo-controlled
trials of naratriptan, which was selected for study because
of its tolerability and longer half life (Newman 2001). Patients were randomized to placebo (n=66) or naratriptan 1 mg (n=70) or 2.5 mg (n=70) twice daily for 5 days,
starting 2 days before the expected onset of migraine, for
four cycles. The primary efficacy endpoint was the number of migraines occurring during four perimenstrual
periods, defined as the 6-day interval beginning 2 days
before the onset of menses. In the naratriptan 1 mg twice
daily group, 61 percent of patients experienced migraines
during 50 percent or more of their perimenstrual periods, compared with 38 percent of the patients in the
placebo group (P<.01). Compared with the placebo
group, patients receiving naratriptan 1 mg twice daily
also had a lower median frequency of migraines (4 versus 2; P<.01) and a lower median number of migraine

days (7 versus 4; P<.01). However, the differences between the naratriptan 2.5 mg group and the placebo
group for these measures did not reach statistical significance.
Two additional studies of naratriptan 1 mg showed
similar results. In the first, 365 women were randomized
to placebo or naratriptan 1 mg twice daily for a 6-day interval, starting 3 days before the expected onset of migraine, for four cycles (Savani 2002). The primary endpoint was the number of perimenstrual periods without
migraine, which was achieved by 34 percent of the naratriptan group versus 24 percent of the placebo group
(P=.002).
The other trial was an open-label, noncomparative
pilot study enrolling 61 women with pure menstrual
migraine (Moschiano 2005). During a 3-month observation period prior to naratriptan administration, the
patients were required to have at least one migraine attack during the five-day perimenstrual period, starting
two days before the onset of menses, and no migraine attacks at other times during the menstrual cycle. During
the 3-month treatment period, the women took naratriptan 1 mg twice daily for a 6-day period. The intentto-treat population consisted of the 59 women who took
at least 1 dose of naratriptan and completed at least two
headache diaries during the observation period and two
diaries during the treatment period. During the observation period, the mean number of menstrual migraine
attacks was 3.5, but during the treatment period it was
reduced to 1.6 attacks. A decrease of 50 percent or more
in the mean number of attacks occurred in 61 percent of
the subjects. Additionally, during the observation period,
the women were free of migraine during only 14 percent
(24/177) of their cycles, but during the treatment period
they were migraine-free during 54 percent (87/162) of
cycles.
Frovatriptan. Another trial that examined the use of
a triptan for short-term prophylaxis of menstrual migraine was a placebo-controlled, cross-over study evaluating frovatriptan 2.5 mg once- or twice-daily (Silberstein 2004). Patients received placebo or frovatriptan
for 6 days, starting 2 days before the expected onset of
menstrually-related migraine,1 over the course of three
menstrual cycles. Six different dosing sequences were
utilized, such that each patient who completed the study
would receive each of the three regimens once in a
crossover design: placebo (n=505), once-daily frovatriptan (n=501), and twice-daily frovatriptan (n=501).
On the first day of frovatriptan administration, patients
received a double loading dose (i.e., 5 mg once daily or
5 mg twice daily) to achieve a therapeutic blood level
quickly.
1

The terminology used in this study was menstrually associated migraine, the definition of which is equivalent to the IHS terminology for menstrually-related migraine, as used in this publication.

The primary endpoint was the incidence of menstrual migraine during the 6-day treatment period.
Compared with the incidence of migraine in the
placebo group (67 percent), migraine incidence was
significantly lower in the once-daily frovatriptan group
(52 percent; P<.0001) and the twice-daily group (41
percent; P<.0001). In addition, the difference between
the two frovatriptan groups was statistically significant
(P<.001), and 51 percent of the patients receiving twicedaily frovatriptan experienced no menstrually-related
migraines.
The incidence of moderate or severe migraine also
was significantly lower in both frovatriptan groups
(once-daily, 37 percent; twice-daily, 28 percent) in comparison with the placebo group, in which 51 percent of
patients experienced moderate or severe migraine
(P<.0001). The difference between the frovatriptan
groups was statistically significant as well (P<.01).
The size of the study and the level of statistical significance made for very robust results. One potential
limitation in the interpretation of the results could stem
from errors in the timing of the dosing of study medication in relation to the expected onset of migraine, due
to natural variation in cycle length.
As a result of the positive study outcomes, a subsequent regulatory trial of frovatriptan was completed,
which has not yet been published. In May 2006, full data
from this study were submitted to the U.S. Food and
Drug Administration to request a new indication for
frovatriptan, for short-term prophylaxis of menstrual
migraine.
Once- and twice-daily frovatriptan 2.5 mg also have
been evaluated in a study population including both patients on oral contraceptives (n=166) and patients not
using oral contraceptives (n=284) (Singer 2003). Treatment began with a 10-mg loading dose on the first day
of the 6-day treatment interval, starting 2 days before
expected onset of migraine. Compared with placebo,
the frovatriptan regimen reduced the frequency and
severity of menstrual migraines, and there was no increase in adverse events or difference in efficacy in the
oral contraceptive users.
Zolmitriptan. Most recently, zolmitriptan has been
evaluated for short-term prevention of menstrual migraine. Participants (N=244) were randomized to either
receive zolmitriptan 2.5 mg 2 or 3 times daily or placebo
for 7 days, beginning on the second day before the expected start of menses (Tuchman 2005). The primary
endpoint was the percentage of patients with a 50 percent or greater reduction in frequency and mean number of headaches. In this study, twice-daily dosing appeared to be about as effective as thrice-daily dosing, as
55 percent and 59 percent of the patients in these
groups, respectively, had a greater than 50 percent reduction in perimenstrual periods with headache.
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In summary, randomized controlled trials have suggested that three triptans — naratriptan, frovatriptan,
and zolmitriptan — have demonstrated efficacy as shortterm prophylaxis for reducing the incidence of menstrual migraine. They appear to be well-tolerated,2 but
long-term safety data have not yet been published. Thus
far, no triptan has been FDA approved for short-term
prevention of menstrual migraine, but regulators are
evaluating data for one (frovatriptan) and a decision on
that application is expected this year.

Conclusion
What is the optimal strategy for preventing migraines
during the menstrual and perimenstrual periods? Some
physicians favor boosting the dosage of conventional
preventive drugs during these times, but no data support
this practice, which has been clinically disappointing.
Continuous dosing of oral contraceptives may suppress
menstrual migraines, and this practice is commonly employed in primary care and gynecology offices, in which
patients with severe menstrual migraines are put on continuous oral contraceptives for three or four months at
a time. The long-term safety of this practice for migraine
control has not been established, and some caution may
be warranted, especially in those patients with migraine
with aura. In most migraineurs, oral contraceptives are
not contraindicated, even though both migraine and
oral contraceptives are associated with an increased risk
of ischemic stroke, but patients who have migraine with
aura are at twice the risk of ischemic stroke as patients
who have migraine without aura (Massiou 2000).
If patients experience frequent severe attacks throughout the month, long-term preventive strategies are required. In carefully selected patients, however, the predictability of menstrual migraines facilitates short-term
prophylaxis as a strategy for dealing with these disabling
headaches.
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Stewart J. Tepper, MD
your treatment recommendations for that person. On
New England Center for Headache, and
the other hand, if the aura means that 95 percent of the
Yale University School of Medicine
time this individual will go on to a disabling migraine,
New Haven, Conn.
then of course you will want to start treatment as soon
as that headache begins.
The opening presentations at “Expanding the Boundaries
TEPPER: With a disease as variable as migraine, a
of Migraine Management: A Focus on Menstrual Miheadache diary lets patients look at their headaches
graine” generated a robust panel discussion among the
with their caregiver and come up with a strategy that
presenters. Topics covered included early identification of
makes sense for the frequency, severity, and charactermigraine patients through the use of headache diaries, the
istics of their attacks.
role of several agents for short-term prevention,
BRIXNER: What is the role of drugs like topiraand the need for pharmacoeconomic data on
mate, selective serotonin reuptake inhibitors
both the direct and indirect costs of migraine. Ex(SSRIs), or serotonin norepinephrine reuptake
cerpts from this discussion are presented below.
inhibitors (SNRIs) in short-term prevention
of predictable migraines?
DIANA I. BRIXNER, PhD, RPh: From a managed
TEPPER: You cannot use topiramate for shortcare perspective, how cost-effective is it to
term prevention because its titration sequence
start treatment when aura appears to prehas to be slow. The faster the titration regimen,
vent a menstrual migraine? Or is it better to
the greater the risk of significant psychiatric
treat a predictable menstrual migraine? If
and neurologic adverse effects. You cannot put
we see the potential for managing a pre- BRIXNER: We need
somebody on topiramate 100 mg 3 days before
dictable migraine in women, does that chal- pharmacoeconomic
menstruation. The half-life of topiramate is 24
lenge our thinking on quantity limits in that data on women who hours, so it would take 4 days to achieve a steady
population? Can we show whether there is consume large anstate, even if you could put them on 100 milmounts of medicaa benefit in allowing access to these drugs in tions during their pe- ligrams a day in one fell swoop. It cannot be
that capacity? For example, what is the im- riods [but] end up in
used that way.
pact of a 50 percent reduction in menstrual emergency rooms.
As far as SSRIs are concerned, fluoxetine is
migraine in terms of time and productivity One trip to the ER...
approved for premenstrual dysphoric disoris more than $1,000,
at work?
der, so you can, theoretically, put people on
STEWART J. TEPPER, MD: One of the mistakes and one can pay for
fluoxetine for those kinds of symptoms. There
we see clinically is physicians recommend- an awful lot of
are no randomized controlled trials using contriptan for $1,000.
ing that triptans be given at the beginning of
ventional endpoints that show efficacy for any
aura. Several prospective, randomized conSSRI in the prevention of episodic migraine. As
trolled trials have shown that triptans are effective
for SNRIs, there are two positive studies for daily
only when the aura is over and the pain is beginning.
venlafaxine 150 mg in the long-term prevention of
So an appropriate recommendation is to have paepisodic migraine (Ozyalcin 2005); you cannot, howPANELISTS
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ever, establish 150 mg of venlafaxine in 2 days for the
75 mg (Ozyalcin 2005). So, with at least one antiprevention of menstrual migraine. You cannot use
depressant, the antidepressant dose and the antimithose drugs in that manner in short-term prevention.
graine dose actually do line up. In monoamine oxidase
CADY: I agree wholeheartedly. Taking 100 mg of topira(MAO) inhibitors, which we use by consensus for mimate initially would be difficult for almost anybody,
graine depression, the antidepressant effects and the
but it is even more difficult if you have a genetically
antimigraine effects sometime line up. But who uses
sensitive nervous system. And it does not matter what
MAO inhibitors for migraine except tertiary centers?
we use in terms of long-term prevention — we are alBRIXNER: Are there concerns about adverse events if any
most invariably starting at very low doses and titratof the triptans are used for 2-week periods?
ing upward because of those issues. Triptans seem to
TEPPER: Well, triptans are not used for 2-week periods.
be the exception. They seem to be well tolerated, even
The maximum daily use in the frovatriptan short-term
in the loading doses used with frovatriptan.
prevention study was 6 days (Silberstein 2004). And the
TEPPER: With daily long-term prevention, starting low,
blood levels were very carefully monitored in these triworking up gradually, and knowing what the effective
als. So it looks like the therapeutic window in terms of
dose is for prophylaxis is very important, as is keepadverse event versus efficacy is satisfactory. The only
ing a headache diary to see whether the patient has
data we have in the public domain on monthly shortachieved at least a 50 percent reduction in migraine
term prevention is a study by Tobin, presented at the
frequency. That is what you are trying to do with pre2005 American Neurological Association meeting
vention. But I do not think it is clinically possible to
(Tobin 2005). In that study, patients received a loading
use conventional daily preventive agents, other than
dose and then frovatriptan 2.5 mg for 5 days, for a
nonsteroidal anti-inflammatory drugs or magnesium,
total of 6 days, and then they were followed for 6
in short-term prevention.
months using it for every period. During those 6
BRIXNER: I would anticipate that this is particularly commonths, there were no serious adverse events that
plex in the patient with depression who also experiwould have raised concerns. We need the placebo-conences menstrual migraines, somehow striking a baltrolled trials and the extension trials to be published in
ance between using an SSRI or SNRI versus a triptan.
peer-review form before we rest easy, but so far it looks
CADY: I think we often make clinical errors around this
like the ratio between adverse events and efficacy doses
on the short-term prevention has been fine.
idea of going for a “two-fer.” That is, if a woman is depressed, we will put her on an antidepressant, and the
BRIXNER: Are there any economic studies looking at the
idea is we are going to prevent migraine and treat deuse of triptans in short-term prevention? That would
pression. The reality is that the dosing rarely
help us understand the benefits of short-term
lines up well. Very often, it is better to treat
prevention.
depression and migraine separately, or at
CADY: They are not completed yet. This is not
least have that awareness when you are mona strategy for all women. For some, the acute
itoring patients. I see a lot of patients who
treatment strategy works extremely well, and
are on woefully low doses of a tricyclic antithat is probably the starting point for most.
depressant and are still depressed, but it is
For others, if they are on birth control pills, it
being given as some kind of a two-fer for
might make sense to go with a continuous oral
them, and efforts to go higher with that parcontraceptives, and see if stabilizing estrogen
ticular patient end up producing adverse
levels with a fixed combination pill prevents
events. So sometimes it is better to keep CADY: We are witmigraine. We are really talking about women
them on a different preventive treatment nessing a significant
who have significant disability — the women
shift in thinking ...
and treat their depression as a coexisting about the pathowho end up in the emergency room, who are
disorder.
frequently absent from work and family. They
physiology of
TEPPER: The dichotomy in tricyclics is partic- migraine. Migraine
feel a significant impact. I think it would be satularly true. Lower-dose tricyclics work very is becoming underisfying and gratifying if we could not only stop
well for migraine prevention, and they may stood as a chronic
the migraine, but also have a strategy to prevent
help with sleep, but they really do not work disease with episodic the disability in many of these women.
manifestations.
as primary antidepressant strategies unless
TEPPER: We need pharmacoeconomic data on
you get into the therapeutic range of the triwomen who are disabled and consuming large
cyclic, which is above 100 milligrams or more of most
amounts of medications during their periods, such as
of the major tricyclics. On the other hand, in the venlathose who are ending up in the emergency rooms and
faxine study, which was a three-arm study of placebo,
in acute care treatment centers. We need to look at
venlafaxine 75 mg, and venlafaxine 150 mg, there was
both the direct and indirect costs and whether this
efficacy for migraine prevention with 150 mg, but not
strategy of short-term prevention works. My assump-
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tion is that one trip to an emergency room in the New
of nervous system, disruption that, clinically, are atYork area is more than $1,000, and one can pay for an
tacks of migraine. In some people, the potential is for
awful lot of triptan for $1,000.
migraine to become a chronic disorder that can literBRIXNER: And a day away from work …
ally last years and decades. This model of disease has
TEPPER: It is not just work, as Dr. Cady just said. It is
been well accepted for asthma, but I think there are imwork, home, school, and recreational activities. It is the
portant parallels, and I think that the paradigm is
whole package.
starting to shift. Inherent in this model is that
CADY: We have tried to look at the gender bias
education and self-management skills should
of migraine in clinical practice, not in the
be the cornerstone of medical management.
population. If you look at clinical trials, one
BRIXNER: Based on the data available, does any
of the first things you notice is that the gentriptan stand out for short-term prophylaxis of
der distribution is always about 8 or 9 to 1,
menstrual migraine?
and it does not matter what study. If you
TEPPER: If the regulatory trials for frovatriptan
start looking at clinic-based studies, that
are published in peer-reviewed form and are
ratio of women to men stays strongly bipositive, and if the extension trials on frovatripased toward women; more than the 3:1 ratio
tan are positive, then frovatriptan may be the
seen in the American adult population. Once TEPPER: It is exciting one that stands out. But at this point, what has
a person makes migraine a medical problem [to] see this gradual
been made public are randomized, controlled
and once they are seeing a physician, mi- movement toward
trials for multiple triptans, and without that, efgraine has even a greater bias toward understanding how
fective short-term prevention looks like a class
we might tailor
women. This suggests that migraine is typi- treatment for the
effect. It would be useful to have an FDA imprically more disabling for women than it is for severity of predictmatur saying, yes, this particular triptan is both
men, in terms of frequency, duration, and able migraines.
safe and effective in preventing disabling menoverall impact. Hopefully, we will have some
strual migraines. That would help us explain
solid data soon. When you consider that menstruation
the selection of a particular triptan to our patients, forprobably is the most consistent trigger for women,
mularies, and colleagues.
particularly women who are patients, this bias becomes even more of an issue.
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CONTINUING EDUCATION POST-TEST
Expanding the Boundaries of Migraine Management: A Focus on Menstrual Migraine
Please refer to the combined answer sheet/evaluation form on page 20. On the answer sheet, place an X through the
box of the letter corresponding with the correct response for each questions. There is only one correct answer to
each question.
1. Which branch of the trigeminal nerve is most
important in the pathophysiology of migraine?
a. Mandibular.
b. Maxillary.
c. Ophthalmic.
d. Each branch is of equal importance.
2. Treatment with magnesium supplementation
has not been shown to be efficacious as shortterm prophylaxis for menstrual migraine.
a. True.
b. False.
3. In the United States, the prevalence of migraine
in the general population is:
a. About the same in men and women.
b. Higher in men, by a ratio of about 3:1.
c. Higher in men, by a ratio of about 10:1.
d. Higher in women, by a ratio of about 3:1.
e. Higher in women, by a ratio of about 10:1.
4. Migraine is best understood as a vascular
headache.
a. True.
b. False.
5. In studies of estrogen patches for short-term
prophylaxis of menstrual migraine, which doses
have been found to be ineffective?
a. 25 mcg.
b. 50 mcg.
c. 100 mcg.
d. All the above.
e. Both (a) and (b).
f. Both (b) and (c).
6. Compared with families with no migraineurs,
families with a migraineur incur annual mean
total health care costs that are:
a. Higher.
b. Lower.
c. About the same.
d. Undetermined.
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7. Which triptans have been evaluated in
randomized controlled trials for short-term
prevention of menstrual migraine?
a. Almotriptan, eletriptan, and frovatriptan.
b. Frovatriptan only.
c. Frovatriptan, naratriptan, and zolmitriptan.
d. Frovatriptan, naratriptan, sumatriptan, and
zolmitriptan.
e. Naratriptan, sumatriptan, and zolmitriptan.
8. Which hormone(s) appear(s) to act as a
protective factor against menstrual migraine?
a. Estrogen.
b. Estrogen and progesterone .
c. Progesterone.
d. Testosterone.
9. Migraine is most prevalent during which
decades of life?
a. Teens.
b. Teens and 20s.
c. 30s and 40s.
d. 50s and 60s.
e. 70s and 80s.
10. A loading dose has been employed in clinical
trials of which triptan?
a. Frovatriptan.
b. Naratriptan.
c. Sumatriptan.
d. Zolmitriptan.
e. None of the above.
11. The prevalence of migraine reaches its peak
during which days of the menstrual cycle?
a. The 4 days before the onset of menses.
b. The 4 days after the onset of menses.
c. The 2 days before and the 2 days after the onset
of menses.
d. The 2 days after the cessation of bleeding.
e. The 4 days after the cessation of bleeding.
12. According to a study by Hu (1999), which
component accounts for the greatest percentage of direct costs associated with migraine?
a. Emergency department visits.
b. Inpatient care.
c. Physician office visits.
d. Prescription drugs.

13. In a trial by MacGregor (2006) of estradiol gel
for short-term prophylaxis of menstrual
migraine, the benefit of a 22 percent reduction
in number of headache days was offset by:
a. A 40 percent increase in the relative risk of migraine during the 5 days after cessation of estradiol treatment.
b. A 40 percent increase in the relative risk of
tension-type headache during the 5 days after
cessation of estradiol treatment.
c. A 10 percent increase in the relative risk of
ischemic stroke.
d. A 10 percent increase in the relative risk of
hemorrhagic stroke.

17. According to a study by Breslau (2003), subjects
with migraine are how many times more likely
than control to develop depression over the
course of 2 years?
a. 2.8.
b. 3.8.
c. 4.8.
d. 5.8.

14. In the United States, the indirect costs of
migraine, in terms of time lost from work and
reduced productivity, are estimated to be:
a. More than 10 times higher than the direct costs
of migraine.
b. More than 5 times higher than the direct costs.
c. About the same as the direct costs of migraine.
d. More than 5 times lower than the direct costs.
e. More than 10 times lower than the direct costs.

19. The titration schedule precludes the use of
which drug(s) in the short-term prevention of
menstrual migraine?
a. Fluoxetine.
b. Topiramate.
c. Venlafaxine.
d. All the above.
e. Only (a) and (b).
f. Only (b) and (c).

15. The only nonsteroidal anti-inflammatory drug
that has been shown to be efficacious for shortterm prophylaxis of menstrual migraine is:
a. Celecoxib.
b. Diclofenac.
c. Ibuprofen.
d. Naproxen.
e. Rofecoxib.

20. Which tool(s) is/are critical for developing a
treatment strategy for menstrual migraine?
a. Estrogen assay.
b. Headache diary.
c. Progesterone assay.
d. Thermometer.
e. All the above.

18. The symptoms of migraine can resemble those
of sinus headache, to the extent that the latter
often is mistaken for the former.
a. True.
b. False.

16. In comparison with their headaches at other
times of their cycle, women referred to
headache clinics experience menstrual
migraines that are:
a. More frequent.
b. More severe.
c. More often associated with vomiting.
d. All the above.
e. None of the above.
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CONTINUING EDUCATION ASSESSMENT/EVALUATION/CERTIFICATE REQUEST
Expanding the Boundaries of Migraine Management: A Focus on Menstrual Migraine

CE Credit for Pharmacists
Sponsored by
The Chatham Institute
I certify that I have completed this
education activity and post-test and
claim 2.0 pharmacist contact hours.
Signature: _______________________
PLEASE PRINT CLEARLY

First name, MI ____________________
Last name, degree ________________
Title ____________________________
Affiliation _______________________
Specialty ________________________
Mailing address __________________
City___________ State ___ ZIP______
Daytime phone (_____) ____________
Fax ( _____ ) _____________________
E-mail __________________________
Pharmacist — This activity is approved
for 2.0 contact hours (0.20 CEU).
ACPE Universal Program Number:
(UPN) 812-000-07-006-H04
Release Date: July 1, 2007
Expiration Date: June 30, 2008
To receive a statement of credit,
please complete the post-test and
evaluation form and mail or fax the
certificate rquest to:
The Chatham Institute
26 Main Street, Suite 350
Chatham, NJ 07928-2402
Fax: (800) 239-2984
Please allow up 6 to 8 weeks for processing. Credit will be awarded upon
successful completion of assessment
questions (70 percent or better) and
completion of program evaluation.
If a score of 70 percent or better is not
achieved, no credit will be awarded
and the registrant will be notified.
The cost of this activity is provided at
no charge through an educational
grant from Endo Pharmaceuticals.

EXAMINATION: Place an X through
the box of the letter that represents
the best answer to each question on
pages 18–19. There is only ONE correct answer per question. Place all
answers on this form.
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PROGRAM EVALUATION
So that we may assess the value of this
self-study program, we ask that you fill
out this evaluation form.
Have the activity’s objectives, listed
below, been meet?
1. Distinguish clinical characteristics
and treatment needs associated with
different types of migraine, including
menstrual migraine.
 Yes  No
2. Discuss the goals of preventive
migraine treatment.
 Yes  No
3. Identify limitations associated with
the traditional approach to migraine
prophylaxis.
 Yes  No
4. Evaluate the evidence supporting
the role of various agents in intermittent or chronic prevention.
 Yes  No

T7E14-MG

 Yes

 No

If no, please explain: __________________
___________________________________
___________________________________
___________________________________
___________________________________

Did this educational activity meet
your needs and contribute to your
personal effectiveness? Please indicate your level of agreement:
Strongly agree...........5
Agree ...........................4
Neutral........................3
Disagree .....................2
Strongly disagree .....1
Did it improve your ability to:
Treat/manage/support patients?
5
4
3
2
1

N/A

Communicate with patients?
5
4
3
2

1

N/A

Manage your pharmacy practice?
5
4
3
2
1

N/A

Other ______________________________
____________________________________
5
4
3
2
1
N/A

Effectiveness of this method of
presentation:
Excellent

Very
good

Good

Fair

Poor

5

4

3

2

1

What other topics would you like
to see addressed? _________________
___________________________________
___________________________________
___________________________________

Comments: _______________________
___________________________________
___________________________________
___________________________________
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Was this publication fair, balanced,
and free of commercial bias?

