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Migraine is a common and disabling condition. Preventive

therapies can help reduce acute attacks, reliance on acute
medication and migraine-associated disability. This article
highlights considerations regarding initiation and choice of
prophylactic agent.

igraineis an extremely common and disabling condition

in the community, which is often poorly managed. The

prevalence of migraine is about 15% worldwide, with a

two- to threefold higher prevalence in women." Migraine
is the second leading cause of disability worldwide and the leading
cause of disability in women younger than 50 years of age.!

Diagnosis

Migraine is a syndrome of recurrent headaches with specific diag-

nostic criteria (Box).? Migraine is further classified based on headache

frequency:

+ episodic migraine: up to 14 headache days per month, subdivided
into low-frequency episodic migraine (up to seven days) and
high-frequency episodic migraine (eight to 14 days).

« chronic migraine: at least 15 headache days per month for more
than three months, including at least eight migraine days.

A migraine day is a headache day with at least moderate pain
severity and accompanied by sensitivity to light or noise, with or
without nausea, or headache responding to a triptan (e.g. rizatriptan,
sumatriptan) or an ergotamine derivative acutely. Establishing an
accurate diagnosis assists with selecting appropriate therapy.
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Treatment
The management of migraine requires an individualised approach.
The three key components are avoiding trigger factors (including
psychosocial factors), management of acute attacks and prophylaxis
ifappropriate. This article focuses on practical approaches to migraine
prophylaxis.

When to consider prophylaxis

The International Headache Society recommends starting a patient
on regular preventive treatment if they have four or more headache
days per month.” The decision is made in conjunction with the patient,
considering attack frequency, severity, duration and degree of disa-
bility. Patients with unusually disabling attacks, such as prolonged
attacks that respond suboptimally to acute treatments or attacks
occurring from sleep with severe nausea and vomiting, may benefit
from prophylaxis even if attacks occur less than twice a month.

How to assess efficacy of treatment

A 50% or more reduction in headache or migraine days is generally
considered efficacious. Maintaining a headache diary helps to reduce
recall bias. Although a reduction in migraine headache days is the
primary goal of treatment, other potential benefits include a reduced
severity of attacks, improved responsiveness to acute medications
or decreased vulnerability to triggers.* Most patients should trial
prophylaxis for three months, although they may need to stop earlier
because of side effects.
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Key points

Migraine is a common and disabling condition,
affecting up to 15% of the global population.

Use of prophylactic therapy can reduce the frequency
and severity of migraine.

Prophylactic therapy should be considered if a
patient has four or more headache days per month.
Patients with unusually disabling attacks, such as
prolonged attacks that respond suboptimally to
acute treatments or attacks occurring from sleep
with severe nausea and vomiting, may also benefit
from prophylaxis.

A wide range of oral prophylactic options is available,
which require consideration of comorbidities and
side-effect profiles.

Consider referring the patient to a neurologist if they
have failed to respond, or are intolerant, to three oral
prophylactic agents.

New injectable options have higher efficacy but
specific criteria must be met to access these on
the PBS.

Prophylaxis options for migraine

Traditional oral agents

In Australia, there has been a strong bias, especially among GPs, for
the use of pizotifen or propranolol.” However, these are not always
the most appropriate individual choice. The initial choice of agent
should consider other comorbidities, including the potential side-
effect profile (Table 1). A prophylactic drug should be continued for
long enough to assess efficacy, which can take up to three months.
Drugs that are ineffective after this time should be discontinued and
alternatives considered. Rotating through a few options may be
necessary as effectiveness can vary over time.

The wide array of oral agents used for migraine prophylaxis mostly
arose for other indications such as depression, hypertension or epi-
lepsy. Despite this, there is excellent evidence available for the use of
many of these prophylactic agents, as long as they are tolerated.

Anticonvulsants

Anticonvulsants have the strongest evidence for migraine prophylaxis,
with topiramate and sodium valproate being the most thoroughly
evaluated. A meta-analysis of three trials of sodium valproate, involv-
ing 510 patients with dose ranges from 500 to 1500 mg daily, showed
an odds ratio of 2.74 (95% confidence interval [CI], 1.48-5.08;
p=0.001) for experiencing a 50% or greater reduction in the frequency
of migraines compared with placebo.® Sodium valproate and
topiramate are known teratogens and so should not be used in women
of childbearing potential without reliable contraception.”

ICHD-3 criteria for migraine without aura

A. At least five attacks fulfilling criteria B to D
B. Headache attacks last 4 to 72 hours
C. Headache has at least two of:

- unilateral location

- pulsating quality

- moderate or severe intensity

- aggravation by simple exertion
D. At least one of:

- nausea and/or vomiting

- photo- and phonophobia
E. Secondary causes clinically excluded

Abbreviation: ICHD = International Classification of Headache Disorders.
Adapted from Headache Classification Committee of the International Headache Society (IHS).
The International Classification of Headache Disorders (3rd ed.). Cephalalgia 2018; 38: 1-211.2

A meta-analysis of four trials comparing topiramate 100mg daily
with placebo in 828 patients showed an odds ratio of 2.44 (95% CI
1.81-3.28; p<0.0001) for a 50% or greater reduction in migraine frequency.
Adverse effects were common, particularly at higher doses, and led
to treatment cessation in up to 30% of patients.® More recently,
topiramate was studied in a head-to-head trial with erenumab (one of
the calcitonin gene-related peptide [CGRP] antagonists), showing
similar efficacy but higher discontinuation in the topiramate group
due to adverse events.® Topiramate can reduce the effectiveness of
hormonal contraceptives. Rarer side effects such as renal calculi and
glaucoma may require consideration in some patients. The anorexia
and weight loss side effects can be of benefit in patients trying to lose
weight. To access topiramate on the PBS, the patient must have failed to
respond to or have a contraindication to propranolol and pizotifen.

The evidence to support the use of gabapentin in migraine is less
strong with one high-quality trial demonstrating an odds ratio of
4.51 (95% CI, 1.51-13.43) for a 50% or more reduction in migraine
days.” Gabapentin may be particularly useful in patients with comorbid
neuropathic pain.

Antihypertensives
Propranolol has been well studied, with a Cochrane review showing
a relative risk of 1.94 (95% CI, 1.61-2.35; p<0.00001) for a 50% or
more reduction in migraine frequency compared with placebo.”
The major adverse effects are fatigue, mood changes and reduced
heart rate and blood pressure. Caution should be used in patients
with asthma and peripheral vascular disease.

Good-quality, cross-over, placebo-controlled trials have demon-
strated the efficacy of candesartan and lisinopril, which are generally
well tolerated in patients with migraine."!

Antidepressants

Amitriptyline is often used as a first-line agent for migraine. The
available trial data are heterogeneous but all studies show a beneficial
effect, with one trial demonstrating an odds ratio of 2.41 (95% CI,
1.07-5.40) for a 50% or more reduction in migraine frequency compared
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Table 1. Options for oral migraine prophylaxis

Medication Dose Adverse effects and
contraindications

Level 1 evidence

Propranolol 40-120mgtwice | Asthma, Raynaud’s

daily phenomenon, hypotension,

peripheral vascular disease

Sodium 500-1500mg daily | Teratogenic effects, nausea,

valproate somnolence, tremor, weight gain

Topiramate 25-100mgtwice | Teratogenic effects, dysphasia,

daily paraesthesiae, weight loss,

renal calculi, acute angle-closure
glaucoma

Level 2 evidence

Pizotifen 0.5-2.5mg daily Weight gain, drowsiness

Clonidine 50mcg twice daily | Drowsiness, dry mouth, variable
efficacy

Verapamil 160-320mg daily | Constipation, ankle swelling,
cardiac conduction abnormalities

Cyproheptadine | 4-12mg daily Weight gain, drowsiness, dry
mouth

Candesartan 8-16mg daily Hypotension, hyperkalaemia

Amitriptyline 10-75mg at night | Dry mouth, drowsiness,
tachycardia

Lisinopril 20mg daily Hypotension

Gabapentin 900-3600mg daily | Drowsiness, dizziness

Venlafaxine 75-150 mg daily Nausea, drowsiness

Memantine 5-10mg daily Nausea, drowsiness

with placebo."? Dry mouth and drowsiness are commonly reported
dose-dependent side effects. Patients experiencing initial insomnia
may benefit from a reduction in sleep latency.

Nortriptyline is less well studied than amitriptyline but the
anticholinergic side effects tend to be less prominent, making it more
tolerable for some patients.

Trials comparing venlafaxine with nortriptyline and amitriptyline
found that the efficacy and side-effect profiles of the agents are com-
parable. No large placebo-controlled trials have been performed.
There are some concerns about significant side effects during the
withdrawal period.” Venlafaxine may improve menopausal vasomotor
symptoms, making it suitable for perimenopausal women.™

Memantine demonstrated a reduction in monthly migraine days
compared with placebo in a single small randomised controlled trial
(RCT) and with reasonable tolerability, the main side effects being
sedation, nausea and dizziness.” A network meta-analysis and systematic
review of the smaller studies suggest a positive effect, but longer-term
studies are needed.”® Memantine is not PBS listed for migraine.

Table 2. Options for vitamin and supplement
migraine prophylaxis
Medication Dose Considerations
Riboflavin 200 mg twice daily Nausea
Magnesium 200-300 mg twice daily Diarrhoea
Feverfew 6.25-18.75 mg three Suggested dose
times daily unclear
Coenzyme Q10 | 100 mg three times daily

Vitamins and supplements

Vitamins and supplements are a useful adjunct or alternatives for
patients who are reluctant to take a prescription medication. This
may be due to concern regarding side effects of the prescription
medication, being able to purchase vitamins and supplements directly
or perceiving them as a natural alternative. Evidence of superiority
to placebo for reducing migraine frequency has been shown for
feverfew, magnesium citrate, riboflavin and coenzyme Q10, although
the effect sizes are small (Table 2).”” High-dose vitamin B6, gingko
biloba, ginseng, liquorice and ashwagandha are not recommended
for migraine. Replacement of other deficiencies is advised.

Advanced prophylactic therapies

Some patients fail to respond adequately to traditional oral prophy-
lactic agents. Others may find them intolerable or have contraindi-
cations to multiple agents. If a patient fails at least three oral
prophylactic options, referral to a neurologist may be appropriate
for consideration of advanced therapies.

Calcitonin gene-related peptide monoclonal antibodies

CGRP monoclonal antibodies are the first disease-specific preventive
therapies for migraine. CGRP is a neuropeptide that is concentrated
in the trigeminovascular system. The CGRP monoclonal antibodies
prevent CGRP from binding to its receptor by targeting either the
CGRP molecule (fremanezumab, galcanezumab and eptinezumab)
or the receptor (erenumab) (Figure).

Fremanezumab and galcanezumab are both administered as
four-weekly subcutaneous self-injections and eptinezumab is delivered
asa 12-weekly intravenous infusion. Fremanezumab, galcanezumab
and eptinezumab have similar long half-lives (31, 27 and 27 days,
respectively), although some patients report wearing-off effects in the
days before their next dose, which resolves with redosing.

Fremanezumab, galcanezumab and eptinezumab are listed on
the PBS for the management of chronic migraine, with fremanezumab
also listed for use in high-frequency episodic migraine. These treat-
ments can be initiated and continued on a streamlined authority
prescription by a GP in collaboration with a neurologist. The PBS
criteria include patients with chronic migraine (and for fremane-
zumab, high-frequency episodic migraine) who have experienced an
inadequate response, intolerance or a contraindication to at least
three prophylactic migraine medications. Erenumab is not listed on
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the PBS, so it remains less accessible. For this reason, the discussion
in this article focuses on the PBS-listed treatments.

The sentinel RCTs of the CGRP monoclonal antibody therapies
differed in their definitions and methodology, so they should not be
directly compared. The trials all demonstrated significant reductions
in monthly migraine days, and improvements in secondary endpoints.
In the trials, a 50% improvement in monthly migraine days ranged
from 27.6 to 32% for fremanezumab, 41 to 53% for galcanezumab
and 55 to 57.6% for eptinezumab.'¥*

In practice, multiple treatment cycles should be assessed. Despite a
rapid separation of the treatment group from the controls, it remains
useful to assess response after at least three months of treatment, with
further gradual improvements expected in responders over time.” These
therapies usually maintain their efficacy when patients respond.**¢

Oral CGRP antagonists (gepants)

The gepants are small-molecule CGRP antagonists. Rimegepant has
efficacy as a prophylactic if used on alternate days but also has evidence
of efficacy as an acute treatment.””* This makes it an appealing option
for patients who rely heavily on acute treatment for their migraine
and are at risk of developing medication overuse headache. Rimege-
pant is approved by the TGA for the acute treatment of migraine in
adults and prophylactic treatment of episodic migraine in adults who
have at least four migraine attacks per month. Rimegepant is not
currently listed on the PBS, so it is a relatively expensive option.

Onabotulinum toxin A

Onabotulinum toxin A is a neurotoxin administered via injection by
atrained physician, targeting the sensory nerves of the head and neck.
Itis PBS subsidised for neurologists to provide the PREEMPT protocol
for chronic migraine, provided the patient meets specific eligibility
criteria. Patients must have an average of 15 or more headache days
per month, with atleast eight days of migraine, over a period of at least
six months and have an inadequate response, intolerance or a con-
traindication to atleast three prophylactic migraine medications prior
to commencement of treatment with onabotulinum toxin A.

The sentinel RCTs showed a reduction of eight to nine headache
days per month with significant quality of life improvements.?>*
Subsequent real-world studies have confirmed this efficacy, including
ongoing improvement by two years of the treatment.” Onabotulinum
toxin A has good tolerability, a short half-life and minimal drug
interactions. Adverse effects include neck pain and ptosis, which are
less common with experienced injectors. Any adverse effects are
reversible as the pharmacological effects wear off.

Device therapies
The neuromodulation devices currently available in Australia include
an external trigeminal nerve stimulation device (Cefaly) and an
external vagal nerve stimulator (GammaCore).

The external trigeminal nerve stimulation device was demon-
strated in a single, placebo-controlled trial to reduce migraine fre-
quency compared with placebo when used for 20 minutes daily.*
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Figure. Targets of disease-specific treatments in migraine. Sites of action
of the CGRP and triptan migraine therapies. Triptans target presynaptic
5-HT4g/10 receptors on trigeminal nerve endings to inhibit the release of
CGRP and other pain-causing substances. CGRP therapies target the CGRP
pathway itself, either by blocking the CGRP peptide in the synaptic cleft or by
blocking its receptors, which are located on postsynaptic neurons and
smooth muscle cells in blood vessels and other tissues.

Abbreviations: 5-HT1g/10 = serotonin 1B and 1D subtype; AC = adenylate cyclase; CAMP = cyclic
adenosine monophosphate; CALCL = calcitonin receptor-like receptor; CGRP = calcitonin
gene-related peptide; PKA = protein kinase A; RAMP = receptor activity-modifying protein;
RCP = receptor component protein.

Reproduced under a Creative Commons Attribution-ShareAlike 4.0 International.

Subsequent placebo-controlled trials demonstrated similar results
with minimal side effects. This device is not funded by the PBS but
is approved by the TGA and does not require a prescription.

The vagus nerve electrical stimulator is also not funded by the
PBS and requires a prescription to access. The evidence for implanted
stimulator devices (occipital nerve and vagus nerve) is inconsistent,
with significant safety and tolerability concerns.

Individualising preventive therapy

Individualised factors need to be considered when selecting the most
appropriate migraine preventive strategy, particularly in specific
groups of patients.

Special populations

Menstrual migraine

The higher prevalence of migraine in women reflects the role of hor-
monal factors in those with menstrual-related migraine. A menstrual
migraine attack occurs from two days before until three days after the
start of menstruation. These attacks tend to be more severe, longer
lasting and less responsive to treatment than non-menstrual migraine.
For this reason, clinicians should have a lower threshold for starting
prophylaxis in this setting. Evidence for the efficacy of prophylactic
agents in this group is limited; however, two studies evaluating the
use of CGRP monoclonal antibodies have shown benefit."* Hormonal
manipulation to suppress menstruation is another commonly used
strategy, although this is beyond the scope of this article.
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Have you

g Ot a Story Vestibular migraine

tO t el 1 ? Vestibular migraine may be particularly disabling and the diagnostic
criteria have only recently been established.? As such, specific evidence

h for the management of this condition is limited. Flunarizine, a
S are y our nonselective antagonist of the slow voltage-dependent calcium
y channels, is the best studied agent. Two small, randomised, placebo-
Innocence controlled trials demonstrated reduced vertiginous symptoms in
patients with vestibular migraine, but reductions in headache were
not significant.”** Depression and weight gain can be significant side
effects. Flunarizine is not widely available in Australia, but can be
accessed through the Special Access Scheme. Propranolol, topiramate,
venlafaxine and sodium valproate each have some evidence to support
efficacy for vertiginous symptoms. Pizotifen is often used in this
patient group despite a lack of trial data, and was the most commonly
prescribed prophylactic in patients presenting to the Eye and Ear
hospital in Melbourne with vestibular migraine (30% of patients).”®
In clinical practice, the usual principles for selection of a migraine
preventive apply to this group.

Age-specific consideration

Most clinical trials exclude patients younger than 18 years of age
and older than 65 years of age, so there are limited data in these
groups. This has global ramifications for subsidised access to
many medications in paediatric and adolescent patients. In older
people, comorbidities, polypharmacy and safety should be care-
fully considered when selecting from the preventives available
for adults.

Pregnancy and lactation
Pregnant and lactating patients are excluded from clinical trials;
therefore, the safety data for preventive therapies remain limited.
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Conclusion

A wide range of oral preventive options is available to GPs for patients
with migraine. Injectable therapies, including onabotulinum toxin
A and the disease-targeting CGRP antagonist treatments, are available
for patients who are co-managed with a neurologist. Individualising
startling, or touching. Looking back at these preventive therapy to optimise safety, tolerability, longer-term
adherence and efficacy can help to improve patient outcomes.
Preventive medications can reduce the frequency and severity of
migraine, leading to improvements in migraine impact, functioning
and quality of life. PMT
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