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Preventing migraine:

The old and the new

IGRAINE IS A HIGHLY PREVALENT and
M debilitating condition that significantly
impairs quality of life. It affects people during
their childbearing and most economically pro-
ductive years.! Preventing migraine by phar-
macologic means has long been a goal of both
physicians and the pharmaceutical industry.

See related article, page 211

The ideal preventive (prophylactic) mi-
graine treatment will be effective, safe, and
well tolerated, will have few or no contrain-
dications and few or no drug interactions, will
not be teratogenic, and will be dosed in a man-
ner to ease adherence. Our attempts to meet
these goals have so far been unsuccessful.

The efficacy of preventive medications for
migraine has been consistent across all drug
classes. Roughly half of patients taking a pre-
ventive medication have a 50% reduction
in migraine frequency. Whether in placebo-
controlled trials or head-to-head studies, no
medication has shown significant superiority
in efficacy.

M THE OLD

Methysergide was introduced into practice in
the early 1960s.? Its use was limited by both
contraindications and safety issues. Contra-
indications included pregnancy, peripheral
vascular disorders, severe arteriosclerosis,
coronary artery disease, severe hypertension,
thrombophlebitis or cellulitis of the legs, pep-
tic ulcer disease, fibrotic disorders, lung dis-
eases, collagen disease, liver or renal function
impairment, valvular heart disease, debilita-
tion, and serious infection. Methysergide can
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induce retroperitoneal fibrosis and pleural and
heart valve fibrosis, with an estimated inci-
dence of 1 in 5,000 treated patients. Sale of
methysergide in the United States was discon-
tinued in 2002.°

Antidepressants have long been used for
migraine prophylaxis. Monoamine oxidase
inhibitors were studied in the late 1960s, but
their use was limited by drug and food inter-
actions that could lead to hypertensive crises.
Amitriptyline was shown to reduce migraine
frequency in the mid-1970s.? Side effects in-
cluding weight gain and sedation limit its use-
fulness. While selective serotonin reuptake in-
hibitors have not been shown to be effective
migraine preventives, serotonin-norepineph-
rine reuptake inhibitors such as duloxetine and
venlafaxine appear to provide benefit. Side ef-
fects include nausea, fatigue, and insomnia.

Antihypertensive medications have been
a mainstay of migraine prophylaxis.

Beta-blockers such as propranolol and
timolol are approved by the US Food and
Drug Administration (FDA) for migraine
prophylaxis. Propranolol was initially stud-
ied for migraine in the late 1960s after the
discovery that a patient with cardiac disease
treated with the drug had an improvement
in his migraines.” The use of beta-blockers is
limited by side effects including nausea, vom-
iting, diarrhea, decreased sex drive, impo-
tence, difficulty having an orgasm, insomnia,
and fatigue. Relative contraindications in-
clude asthma, heart failure, sinus bradycardia,
Wolff-Parkinson-White syndrome, second- or
third-degree atrioventricular block, hyperthy-
roidism, kidney disease, liver disease, Raynaud
disease, pheochromocytoma, depression, and
myasthenia gravis.
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Verapamil, a calcium channel blocker, was
first studied for migraine in the early 1980s.*
Its use is limited by drug interactions, consti-
pation as a common side effect, and contra-
indications including second- or third-degree
atrioventricular block, sick sinus syndrome,
Wolff-Parkinson-White syndrome, Lown-Ga-
nong-Levine syndrome, heart failure, muscu-
lar dystrophy, myasthenia gravis, liver disease,
and kidney disease.

Antiepileptic agents including valproic
acid and topiramate are FDA-approved for
migraine prophylaxis. Valproic acid has been
used for migraine since 1983 and topiramate
since 2004. Use of these agents is limited by
teratogenicity and adverse effects: cognitive
impairment, weight loss, paresthesia, and
nephrolithiasis with topiramate, and weight
gain, alopecia, and hepatic dysfunction with
valproic acid.

I THE NEW:
CGRP ANTAGONISTS

The newest options for migraine prophy-
laxis are the calcitonin gene-related peptide
(CGRP) antagonists. The first 3 of these drugs
entered the market in 2018 and are mono-
clonal antibodies to either the CGRP recep-
tor (erenumab) or the CGRP ligand (galca-
nezumab, fremanezumab). They are given
by subcutaneous injection. A fourth CGRP
antagonist (eptinezumab), given by infusion,
and several oral CGRP antagonists (gepants)
are likely to be approved soon; ubrogepant was
approved on December 23, 2019. Unlike the
drugs discussed earlier, these drugs were spe-
cifically designed to treat migraine based on
the currently proposed pathophysiology.

That these drugs were specifically designed
to treat migraine may be a valuable marketing
slogan, but it has no clinical meaning. Drugs
such as aspirin, a critical drug for acute coro-
nary syndromes, was developed as an anti-in-
flammatory agent for arthritis, and sildenafil,
the drug that revolutionized erectile dysfunc-
tion treatment, was initially developed as an
antihypertensive drug. Designing a drug spe-
cifically for migraine has not improved the ef-
ficacy of this class of drugs compared with our
older agents.

The CGRP antagonists have some clear
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advantages over existing therapies but also
present new challenges for the prescribing cli-
nician. These drugs have many of the char-
acteristics of an ideal prophylactic migraine
treatment. While they are only as effective
as our current drugs, they are well tolerated,
have few contraindications, have no drug in-
teractions, and can be dosed either monthly or
quarterly to improve adherence.

Concerns about safety,

especially in pregnancy

The safety of blocking CGRP remains a
concern. CGRP and its receptor are present
throughout the vasculature and in the periph-
eral and central nervous system. In addition
to its role in cranial nociception, CGRP is a
potent arterial vasodilator. Potential safety
concerns include loss of vasodilation during
ischemic events, difficulties with wound heal-
ing, problems with gastrointestinal motility
and mucosal integrity, and dysregulation of
pituitary function.” While these issues have
not been demonstrated in clinical trials, long-
term use of these drugs and use in patients
with significant medical comorbidities have
not yet been studied.

There are no data on the safety of CGRP
blockade in pregnancy. In pregnancy, levels
of CGRP increase. CGRP levels are lower
in women with preeclampsia than in women
with normotensive pregnancies, suggesting
that CGRP blockade during pregnancy might
be harmful.® This is a concern for a therapy
aimed at a disease most prevalent in women
during childbearing years. With many preg-
nancies unplanned, the long half-life of these
drugs may prove to be a disadvantage. Preclin-
ical data’” have not shown fetal abnormalities
or problems with organogenesis when CGRP
antagonists were given during pregnancy in
animal models. Data on humans are not yet
available.

With these concerns, clinicians will need to
determine the appropriate place for CGRP an-
tagonists in practice. These medications should
be avoided in pregnant women or in women of
childbearing potential not using contraception.
They should be used with caution in patients
with significant risk of ischemic cardiovascular
or cerebrovascular disease. Patients should be

advised of the potential risks of CGRP block-
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