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Medications for Migraine Prophylaxis

SEEMA MODI, M.D., and DIONNE M. LOWDER, PHARM.D., B.C.P.S.

Brody School of Medicine at East Carolina University, Greenville, North Carolina

Sufficient evidence and consensus exist to recommend propranolol,
timolol, amitriptyline, divalproex, sodium valproate, and topiramate
as first-line agents for migraine prevention. There is fair evidence of
effectiveness with gabapentin and naproxen sodium. Botulinum toxin
also has demonstrated fair effectiveness, but further studies are needed
to define its role in migraine prevention. Limited evidence is available
to support the use of candesartan, lisinopril, atenolol, metoprolol,
nadolol, fluoxetine, magnesium, vitamin B, (riboflavin), coenzyme
Q10, and hormone therapy in migraine prevention. Data and expert
opinion are mixed regarding some agents, such as verapamil and
feverfew; these can be considered in migraine prevention when other
medications cannot be used. Evidence supports the use of timed-
release dihydroergotamine mesylate, but patients should be moni-
tored closely for adverse effects. (Am Fam Physician 2006;73:72-8,
79-80. Copyright © 2006 American Academy of Family Physicians.)

» patient information:
A handout on migraine
prevention, written by the
authors of this article, is
provided on page 79.

ecurrent migraines can be dis-

abling: the cost of missed work-

days and impaired performance

associated with migraines in the
United States totals around $13 billion each
year.!? Preventive therapy, which can reduce
the frequency of migraines by 50 percent or
more, is used by less than one half of persons
with migraine headache.’

Following appropriate management of
acute migraine, patients should be evaluated
for initiation of preventive therapy. Factors
that should prompt consideration of preven-
tive therapy include the occurrence of two
or more migraines per month with disabil-
ity lasting three or more days per month;
failure of, contraindication for, or adverse
events from acute treatments; use of abortive
medication more than twice per week; and
uncommon migraine conditions (e.g., hemi-
plegic migraine, migraine with prolonged
aura, migrainous infarction). Patient prefer-
ence and cost also should be considered.*

The goal of preventive therapy is to
improve patients’ quality of life by reducing
migraine frequency, severity, and duration,
and by increasing the responsiveness of acute
migraines to treatment. Therapy should be
initiated with medications that have the

highest levels of effectiveness and the lowest
potential for adverse reactions; these should
be started at low dosages and titrated slowly.
A full therapeutic trial may take two to
six months.> After successful therapy (e.g.,
reduction of migraine frequency by approxi-
mately 50 percent or more) has been main-
tained for six to 12 months, discontinuation
of preventive therapy can be considered.®’
An algorithm for pharmacologic migraine
prophylaxis is provided in Figure I, and sev-
eral evidence-based guidelines for the man-
agement of migraine headache are available
elsewhere 68

Preventive Medications

Various types of medications have been eval-
uated for migraine prophylaxis, including
beta blockers, antidepressants, anticonvul-
sants, nonsteroidal anti-inflammatory drugs
(NSAIDs), angiotensin blockade agents, and
calcium channel blockers. The evidence for
each is summarized in this article, and agents
considered to be first-line therapy are listed
in Table 1.

BETA BLOCKERS

Evidence consistently supports the use of
the beta blocker propranolol (Inderal) in
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Migraine Prophylaxis

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Evidence
Clinical recommendation rating References
First-line therapies for migraine prophylaxis in adults include propranolol (Inderal), A 4,6,9,6 12,14, 15
timolol (Blocadren), amitriptyline, divalproex (Depakote), sodium valproate, and
topiramate (Topamax).
Agents that could be used as second-line therapy for migraine prophylaxis in adults B 4,6,12,13,16

(listed by evidence of effectiveness) include gabapentin (Neurontin), naproxen
(Naprosyn) or naproxen sodium (Anaprox), timed-release dihydroergotamine mesylate
(DHE-45), candesartan (Atacand), lisinopril (Zestril), atenolol (Tenormin), metoprolol
(Toprol XL), nadolol (Corgard), fluoxetine (Prozac), verapamil (Calan), magnesium,
vitamin B, (riboflavin), coenzyme Q10, hormone therapy (estradiol topical gel
[Estrogel]), feverfew, and botulinum toxin type A (Botox) injections.

www.aafp.org/afpsort.xml.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence, C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, see page 17 or http://

migraine prophylaxis.*® Propranolol has been
compared with placebo in about 60 trials; in
data pooled from nine of these studies, the
calculated responder ratio (comparable to
relative risk) was 1.9 (95% confidence inter-
val [CI], 1.60 to 2.35).°

Timolol (Blocadren) has been compared
with placebo in three trials; its effect size
is comparable to propranolol.® The 2002
American Academy of Family Physicians
and American College of Physicians—Ameri-
can Society of Internal Medicine guidelines
for migraine prophylaxis* identifies both
propranolol and timolol as first-line agents.

There is limited evidence to support
the use of atenolol (Tenormin), the long-
acting preparation of metoprolol (Toprol
XL), or nadolol (Corgard) for migraine
prevention. However, several other beta
blockers, including acebutolol (Sectral) and
pindolol (Visken), appear to be ineffective
for this use.>!°

Adverse effects associated with beta block-
ers include fatigue, reduced exercise tol-
erance, nausea, dizziness, insomnia, and
depression. In trials, these side effects were
well tolerated and rarely prompted discon-
tinuation of therapy.* Contraindications for
beta-blocker use include asthma, hypogly-
cemia associated with diabetes treatment,
heart block, and hypotension.!” Beta block-
ers may be especially useful in patients with
concomitant cardiovascular disease.!!
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Pharmacologic Migraine Prophylaxis

Patient selected for pharmacologic migraine prophylaxis

'

Consider a first-line agent, if no contraindication:
* Amitriptyline
 Divalproex (Depakote) or valproic acid (Depakene)
 Propranolol (Inderal) or timolol (Blocadren)

* Topiramate (Topamax) Prohibitive

adverse
effects?
If not effective after two to three months,
adjust dose successively until effective.

'

If initial agent not effective at maximum
dose, or adverse effects make agent
prohibitive, try a different first-line agent.

If no single first-line agent is effective and tolerable,
consider a combination of two first-line agents.

!

If no first-line agent or combination is effective and tolerable, consider
an alternative agent, if no contraindications:
e Atenolol (Tenormin), metoprolol e Hormone therapy
(Toprol XL), or nadolol (Corgard) e Lisinopril (Zestril)
e Candesartan (Atacand) * Magnesium
¢ Dihydroergotamine mesylate » Naproxen sodium (Anaprox)
timed-release (DHE-45) or naproxen (Naprosyn)
e Feverfew e Verapamil (Calan)
* Fluoxetine (Prozac) e Vitamin B, (riboflavin) or
¢ Gabapentin (Neurontin) coenzyme Q10

I —
Figure 1. Algorithm for pharmacologic migraine prophylaxis.
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Preventive therapy can
reduce the frequency of
migraines by 50 percent

or more.
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TABLE 1

First-Line Medications for Migraine Prevention in Adults

Cost per
Medication Typical dosage month*  Main adverse effects
Amitriptylinet Weight gain, dry mouth,
Generic 10 to 150 mg per day $7 sedation
Divalproex Liver toxicity, sedation,
Depakote 250 to 500 mgq twice per day 78 nausea, weight gain, tremor,
Extended-release 500 to 1,000 mg per day 69 tergtggenicity, possible drug
(Depakote ER) toxicity
Propranolol Fatigue, exercise intolerance
Generic 80 to 240 mg per day, in three 9
or four divided doses
Sustained-release 80 to 240 mg per day 46
(Inderal LA)
Timolol Fatigue, exercise intolerance
Generic 10 to 15 mg twice per day 23
Blocadren As generic 37
Topiramate Paresthesia, fatigue, nausea
Topamax 50 mg twice per day (titrate 211
from 15 to 25 mg)
Valproic acidf Liver toxicity, sedation,
Generic 250 to 500 mg twice per day 30-60 nausea, weight gain, tremor,
Depakene As generic 136 teratogenicity, possible drug

toxicity

*—FEstimated cost to the pharmacist based on average wholesale prices (rounded to the nearest dollar) in Red Book.
Montvale, N.J.: Medical Economics Data, 2005. Cost to the patient will be higher, depending on prescription filling fee.
+—Not approved by the U.S. Food and Drug Administration for this indication.

ANTIDEPRESSANTS

Amitriptyline is a first-line agent for migraine
prophylaxis* and is the only antidepressant
with consistent evidence supporting its effec-
tiveness for this use. One study involving 162
persons with migraines compared amitrip-
tyline therapy (50 to 100 mg daily) with pla-
cebo over four weeks. Results showed an odds
ratio (OR) of 2.4 (95% CI, 1.1 to 5.4) for the
number of patients reporting
a 50 percent improvement in
migraine index, and a moderate
effect size of 0.62 (95% CI, 0.15
to 1.10) on a migraine index
that included frequency and
duration.® Results of a study*
comparing amitriptyline with propranolol
suggest that propranolol is more effective in
patients with a single migraine type, whereas
amitriptyline is more beneficial for patients

www.aafp.org/afp

with mixed migraine and tension features.
Amitriptyline also is useful in patients with
comorbid insomnia or, when used at higher
dosages, depression.!!

Adverse effects of amitriptyline include
drowsiness, weight gain, and anticholiner-
gic symptoms such as dry mouth.* Ami-
triptyline has poorer tolerability than some
tricyclic antidepressants (e.g., nortriptyline
[Pamelor], doxepin [Sinequan]), and most
studies of painful conditions other than
migraine have found other tricyclic antide-
pressants to be equianalgesic. Therefore, if
a patient cannot tolerate the adverse effects
of amitriptyline, a different tricyclic anti-
depressant might be considered, although
there is some evidence that other tricyclic
antidepressants are not effective for migraine
prevention.® The results from one small
trial (n = 18) support the use of fluoxetine
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(Prozac) 10 to 40 mg per day®; however, a
larger trial (n = 57) showed no evidence to
support the use of fluoxetine,® and evidence
does not support the use of the numerous
other tricyclic antidepressants and selective
serotonin reuptake inhibitors for migraine
prevention.*

ANTICONVULSANTS

Migraine Prophylaxis

(Topamax) is effective in migraine prophy-
laxis, and it is considered a first-line agent
for this use.” In two concurrent randomized,
double-blind, placebo-controlled trials,*15
937 participants were randomized to receive
topiramate 50, 100, or 200 mg per day or
placebo for 26 weeks. In both trials, more
patients had at least a 50 percent
reduction in monthly migraine

A full therapeutic trial of
migraine prophylaxis may
take two to six months.

Valproic Acid and Derivatives. Divalproex
(Depakote) and sodium valproate are well

frequency with topiramate 50 to
200 mgper day (36 to 52 percent,

supported by evidence for use in migraine
prevention.”!! For a migraine frequency
reduction of 50 percent or more, authors
of a Cochrane review!? of anticonvulsants
for migraine prophylaxis calculated a num-
ber needed to treat (NNT) of 3.1 (95% CI,
1.9 to 8.9) for sodium valproate and 4.8 (95%
CI, 3.5 to 7.4) for divalproex. However, these
medications have comparatively high adverse
event rates. The Cochrane review!? showed
that anticonvulsants as a class have a low
calculated number needed to harm (NNH).
According to the Cochrane review,'? the
NNH for nausea is 6.6 (95% CI, 5.0 to 9.8);
for fatigue, 12.3 (95% CI, 7.6 to 31.8); for
tremor, 12.4 (95% CI, 8.9 to 20.1); for weight
gain, 16.0 (95% CI, 8.5 to 154.4); and for
dizziness, 16.3 (95% CI, 9.5 to 57.9). Drug
levels must be monitored if toxicity or com-
pliance are in question. Gastrointestinal side
effects generally diminish with continued
use. Because of their teratogenicity, valproic
acid (Depakene) and derivatives should not
be used in patients who are pregnant. They
also should not be used in patients with a his-
tory of pancreatitis or hepatic disorder, such
as cirrhosis or chronic hepatitis.!®

Gabapentin. Two clinical trials have found
gabapentin (Neurontin) to be effective at
dosages of 1,200 to 2,400 mg per day.'>!3 At
a dosage of 2,400 mg per day, the NNT to
reduce headache frequency by 50 percent or
more was 3.3 (95% CI, 2.1 to 8.4).!? These
studies'>!® have methodologic limitations,
however, and further evaluation is war-
ranted. The most common adverse events
associated with gabapentin are dizziness and
somnolence."?

Topiramate. Several open-label and con-
trolled studies indicate that topiramate
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respectively) than with placebo

(23 percent)."*!> The NNT for

a dosage of 100 mg topiramate per day has
been calculated as 3.5 (95% CI, 2.8 to 4.9).1
In both trials,'*!> participants reported
improvement in migraine frequency within
the first month of therapy. Adverse events
included paresthesia, fatigue, nausea, and
anorexia. More adverse effects occurred
with the 200 mg per day dosage than with
100 mg per day.!*"® Comparative studies
with other prophylactic agents have not been
conducted.

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

Evidence supportsthe use of naproxensodium
(Anaprox) and naproxen (Naprosyn) for
migraine prevention.*® Menstrual migraines
may be prevented with a course of an NSAID
beginning several days before menstruation
and continuing during the first few days of
the period.'®

NSAIDs can be especially helpful in
patients with comorbid osteoarthritis.!!
However, chronic NSAID use must be under-
taken cautiously because of the potential for
adverse effects involving the gastrointestinal
tract (3 to 45 percent in trials) and renal
function.'”

There is insufficient evidence to support
the use of high-dose aspirin.®!

ANGIOTENSIN BLOCKADE

The angiotensin-converting enzyme inhibi-
tor lisinopril (Zestril) has demonstrated some
effectiveness in the prevention of migraine. In
a randomized, double-blind, crossover trial'”
with 55 patients, lisinopril 20 mg per day for
12 weeks reduced the mean number of days
with headache and the mean number of days

www.aafp.org/afp
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Propranolol is the only
medication shown to be
effective for migraine pro-

phylaxis in children.
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with migraine compared with
placebo (20.7 versus 24.7 days,
respectively, with headache;
14.6 versus 18.7 days, respec-
tively, with migraine). Thirty
percent of patients receiv-
ing lisinopril experienced a 50 percent or
greater reduction in the number of days
with migraine.!” Lisinopril was well tolerated,
although it was associated with a higher inci-
dence of cough than placebo.”

The angiotensin receptor blocker cande-
sartan (Atacand) was evaluated in a prospec-
tive, randomized, double-blind, crossover
study'® with 60 patients. As with lisinopril,
candesartan 16 mg per day was found to
reduce the mean number of days with head-
ache and with migraine compared with pla-
cebo (13.6 versus 18.5 days, respectively, with
headache [P = .001]; 9.0 versus 12.6 days,
respectively, with migraine [P < .001]).
Candesartan also appeared to significantly
decrease headache severity, level of disabil-
ity, and days of sick leave due to headache.
The rate of response to candesartan, based
on a 50 percent or more reduction in the
number of days with migraine, was 40.4 per-
cent, compared with 3.5 percent for placebo
(P < .001). Adverse effects with candesartan
were similar to those with placebo.!®

CALCIUM CHANNEL BLOCKERS

Evidence does not support the use of diltia-
zem (Cardizem) in migraine prevention, and
the evidence for several other calcium chan-
nel blockers, such as nifedipine (Procardia),
is poor and suggests only modest effect.®

There is weak evidence to support vera-
pamil (Calan) as a first-line agent.®® Of three
small trials comparing verapamil 240 or
320 mg per day with placebo, two reported
positive findings, with a moderate calcu-
lated summary effect size of 0.78 (95% CI,
0.09 to 1.50).° Two trials had high dropout
rates because of adverse events.?

OTHER AGENTS

Other agents that have been assessed for the
prevention of migraine have limited evi-
dence, have shown limited effectiveness, or
have side-effect limitations.

www.aafp.org/afp

Oral magnesium (trimagnesium dicitrate)
may be useful at dosages of 600 mg per day,
but this dosage may be associated with diar-
rhea.!” Vitamin B, (riboflavin) 400 mg per
day showed benefit at three and four months
after initiation of treatment compared with
placebo, with an NNT of 2.3 for a 50 percent
or greater reduction in the number of days
with headache.*'® However, data for this
agent are limited.

A small trial*® of coenzyme Q10, 100 mg
three times per day, versus placebo showed
an NNT of 3.0 (CI not reported) for a
50 percent or greater reduction in migraine
frequency. Feverfew 50 to 82 mg per day was
found to be more effective than placebo in
three of five trials, but variation among for-
mulations makes dosage recommendation
difficult, and study quality was mixed.>*?!

A study of high-dose estradiol in women
with perimenstrual migraine, in which
estradiol topical gel (Estrogel) 1.5 mg per
day was initiated two days before antici-
pated migraine and continued for one week,
showed a statistically significant reduction
in migraine frequency during the perimen-
strual period, with a moderate calculated
effect size of 0.71 (95% CI, 0.26 to 1.20).°
Timed-release dihydroergotamine mesylate
(DHE-45) 10 mg per day was associated
with lower headache frequency and other
improvements in four placebo-controlled
trials.® Its use may be limited by adverse
effects, which are mainly gastrointestinal
and include dyspepsia, epigastric pain, nau-
sea, and vomiting.®

Several clinical trials have demonstrated
the potential usefulness of botulinum toxin
type A (Botox) to prevent migraines.?**
In one double-blind study,?? 123 patients
with chronic migraines were randomized
to receive injections of botulinum toxin
type A 25 U or 75 U or placebo into gla-
bellar, frontalis, and temporalis muscles; at
three months, only the 25-U group demon-
strated a significant decrease in migraine
frequency and severity. Botulinum toxin
type A was generally well tolerated in clini-
cal trials.?>** Studies are being undertaken
to determine who would benefit most from
botulinum toxin type A, which sites should
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be used for injection, the optimal dose and
schedule, and the cost/benefit relation.*

Special Considerations
CHILDREN

A Cochrane review® identified only one
effective medication for migraine prophy-
laxis in children: propranolol. In one study,
propranolol at a maximum dosage of 60 mg
per day in three divided doses for children
weighing less than 77 Ib (35 kg), and 120 mg
per day in three divided doses for children
weighing 77 1b or more, produced a reduc-
tion in headache frequency of two thirds
(NNT = 1.5; 95% CI, 1.15 to 2.10). All other
studies of various medications showed no
benefit, but may have been too small to con-
clude that these agents are ineffective.?>?¢

PREGNANCY

Preventive therapy for chronic migraine
in women who are pregnant should be
approached cautiously and initiated only
with the consent of the patient after informed
evaluation of the risks.?” If needed, category
C drugs such as propranolol, amitriptyline,
gabapentin, fluoxetine, or topiramate also
may be considered.”® Labetalol (Normo-
dyne), 150 mg twice per day, has shown
success in migraine prevention during preg-
nancy.” Valproic acid and its derivatives
and high doses of vitamin B, can be tera-
togenic and should be avoided.”” Lisinopril
and candesartan should not be used during
pregnancy.”®
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