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/ABSTRACT

Chronic migraine is a disabling neurologic condition that affects 2% of the general
population. Patients with chronic migraine have headaches on at least 15 days a
month, with at least eight days a month on which their headaches and associated
symptoms meet diagnostic criteria for migraine. Chronic migraine places an
enormous burden on patients owing to frequent headaches; hypersensitivity to
visual, auditory, and olfactory stimuli; nausea; and vomiting. It also affects society
through direct and indirect medical costs. Chronic migraine typically develops after
a slow increase in headache frequency over months to years. Several factors are
associated with an increased risk of transforming to chronic migraine. The diagnosis
requires a carefully performed patient interview and neurologic examination,
sometimes combined with additional diagnostic tests, to differentiate chronic
migraine from secondary headache disorders and other primary chronic headaches
of long duration. Treatment takes a multifaceted approach that may include risk
factor modification, avoidance of migraine triggers, drug and non-drug based
prophylaxis, and abortive migraine treatment, the frequency of which is limited

to avoid drug overuse. This article provides an overview of current knowledge
regarding chronic migraine, including epidemiology, risk factors for its development,
pathophysiology, diagnosis, management, and guidelines. The future of chronic
migraine treatment and research is also discussed.

Introduction

Migraine is a neurologic condition characterized by
attacks of headache; hypersensitivity to visual, auditory,
olfactory, and cutaneous stimuli; nausea; and vomiting.
Most people with migraine have “episodic migraine”—
fewer than 15 days of headache each month. However, a
subgroup of people with migraine has “chronic migraine,”
defined as at least 15 days of headache each month,
including at least eight days a month on which the head-
ache and associated symptoms are consistent with fully

SUMMARY POINTS

e Chronic migraine describes the migraine pattern in which
aperson has at least 15 headache days a month, including
atleast eight days a month with fully developed migraines

o Chronic migraine is acommon and disabling neurologic
disorder

e Patients with less frequent migraines (episodic migraine)
should be counseled on avoiding risk factors associated
with transformation to chronic migraine

e The treatment of chronic migraine includes avoidance of
risk factors for chronic migraine, avoidance of migraine
attacktriggers, use of prophylactic and abortive drugs, and
non-drug treatment

e The recognition and management of disorders that

are comorbid with chronic migraine optimizes patient
outcomes

developed migraine attacks. Typically, chronic migraine
develops after a slow increase in headache frequency over
months to years, a process termed “migraine transforma-
tion.” Chronic migraine is common, often affects people
during their most productive years of life, exerts substan-
tial individual and societal costs, and is associated with
numerous comorbid disorders. Treatment includes avoid-
ance of migraine triggers and risk factor modification, as
well as drug and non-drug based treatments to prevent
and abort migraine attacks.

SOURCES AND SELECTION CRITERIA

PubMed was searched for manuscripts published between
1950 and October 2013 using the following search terms:
“chronic migraine” or “transformed migraine” or “refractory
chronic migraine” or “chronic migraine” and “prevalence”
or “chronic migraine” and “incidence” or “chronic migraine”
and “treatment” or “chronic migraine” and “disability” or
“chronic migraine” and “diagnosis” or “chronic migraine”
and “pathophysiology” or “chronic migraine” and
“comorbidity” or “chronic migraine” and “guidelines.” The
search was limited to the English language. In addition,

the reference lists of identified manuscripts and the
author’s own files were searched for relevant publications.
Manuscripts were selected for inclusion on the basis of the
author’'s assessment of the paper’s originality, as well as
itsimportance and relevance to the topics included in this
review.
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This article uses the latest data to review the frequency
of chronic migraine, risk factors associated with trans-
formation to chronic migraine and reversion back to epi-
sodic migraine, the individual and societal burdens from
chronic migraine, the pathophysiology of chronic migraine,
and its diagnosis. Although few treatments have been
adequately investigated specifically for chronic migraine,
evidence based and experience based recommendations
for treatment are discussed. This review concludes with
recommended topics to discuss with patients, thoughts
about the future of research and treatment, a summary of
published guidelines on the diagnosis and treatment of
chronic migraine, and a discussion of the design of chronic
migraine clinical trials.

Epidemiology

Estimates of the prevalence of chronic migraine through-
out the world range from 0% to 5.1%, with most general
population studies reporting a prevalence of 1.4-2.2%." The
variation probably reflects true differences among popu-
lations and the use of different definitions. Data from the
United States show that the prevalence of chronic migraine
increases throughout adolescence, peaks in midlife, and
then declines after age 50 years (fig 1).” The highest preva-
lence is in women aged 18-49 years.” In population based
samples, chronic migraine accounts for about 8% of all
migraine cases.” The proportion of migraineurs with a
chronic migraine pattern increases slightly with age.

Transformation and reversion factors

Each year, about 2.5% of people with episodic migraine
transform to chronic migraine.? Factors associated with
an increased risk of transformation include obesity, snor-
ing, sleep disorders, excessive caffeine intake, psychiatric
disease, high frequency of headaches at baseline, frequent
use of abortive migraine drugs, female sex, lower socioec-
onomic status, comorbid pain disorders, history of head
or neck injury, and presence of cutaneous allodynia. **
Major life changes, such as divorce, marriage, or change of
employment status, also increase the risk of transformation
to chronic migraine.”

Clinicians must be aware of modifiable risk factors
associated with the development of chronic migraine so
that they can counsel their patients to avoid these risk fac-
tors. Patients and clinicians must be especially aware of
too frequent use of migraine abortive drugs (“medication
overuse”) as arisk factor because it is common in this clini-
cal population. The prevalence of chronic migraine with
medication overuse is 0.3-1.1% in the general population.'
About half of people with chronic migraine who present to
specialty headache clinics have medication overuse.® Esti-
mates of medication overuse among people with chronic
migraine in the general population vary widely—from one
third to two thirds."

The risk of developing chronic migraine depends on the
frequency with which abortive drugs are used and the type
of drug used. The highest risks are associated with barbitu-
rates (odds ratio 1.7; critical frequency of five usage days/
month) and opioids (odds ratio 1.4; critical frequency of
eight usage days/month).’> Overuse of migraine specific
agents such as triptans is also associated with an increased
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Fig 1| Prevalence of chronic migraine in the United States
according to age®

risk of transformation, albeit a lower risk than that asso-
ciated with overuse of butalbital and opiates.”"" Non-ste-
roidal anti-inflammatory drugs (NSAIDs) might reduce the
risk of transformation in patients with up to nine headache
days a month but increase the risk in patients with 10-14
headache days a month.” '

Fortunately, patients with chronic migraine often revert
to episodic migraine. A general population study of 383
people with chronic migraine found that 33.9% had persis-
tent chronic migraine during the two years after enrollment,
26.1% reverted to fewer than 10 headache days a month
(low frequency episodic migraine), and 40% transitioned
in and out of chronic migraine."’ These data are consist-
ent with results from other studies suggesting that chronic
migraine is a “fluid” state, with many patients flowing in
and out of a chronic migraine pattern over time.® Factors
that may be associated with reversion of chronic migraine
include lower baseline frequency of headaches (15-19 v
25-31 headache days/month), absence of allodynia, adher-
ence to prophylactic drugs, withdrawal of overused abortive
drugs, and physical exercise.®

Box 1 lists the risk factors associated with chronic
migraine transformation and reversion.

Individual and societal effects
Individual and societal costs related to migraine are enor-
mous. According to the Global Burden of Disease 2010
study, migraine accounts for about 1% of global disability
adjusted life years and is the 30th leading cause of disabil-
ity adjusted life years."* Annual direct and indirect costs
from headache are estimated at $20bn (£12.2bn; €14.7bn)
in the United States and annual costs from migraine are
€27bnin Europe." *°

As expected, chronic migraine results in substantially
greater disability than episodic migraine. Compared with
episodic migraine, people with chronic migraine have lower
income, are less likely to be employed full time, and are
more likely to be occupationally disabled."” A large popula-
tion based study found that over a three month period, 57%
of people with chronic migraine missed at least five days of
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Box 1| Factors associated with an increased risk for
transformation and reversion of chronic migraine®”**

Transformation to chronic migraine
Obesity

Snoring

Sleep disorders

Excessive caffeine intake

Psychiatric disease

High baseline headache frequency
Overuse of migraine abortive drugs

Major life changes

Head orneckinjury

Cutaneous allodynia

Female sex

Comorbid pain disorders

Lower socioeconomic status

Reversion to episodic migraine
Adherence to migraine prophylactic drugs
Lower baseline headache frequency
Absence of cutaneous allodynia

Physical exercise

Withdrawal of overused migraine abortive drugs

work or school compared with 24% of those with episodic
migraine. In addition, 58% of those with chronic migraine
and 18% with episodic migraine reported reduced produc-
tivity with household chores for at least five days over the
three months.'® About 25% of people with chronic migraine
have very severe headache related disability according to
scores on the migraine disability assessment scale, and
about 90% have at least moderate levels of migraine
related disability." *° Compared with people with episodic
migraine, those with chronic migraine are significantly
more likely to have headaches of severe intensity and longer
duration, whether treated or not; they are also more likely
to have comorbid disorders.*

The use of healthcare resources is greater for patients
with chronic migraine than for those with episodic
migraine. People with chronic migraine visit primary care
providers, specialists, and emergency departments more
often. They are also admitted to hospital more often and
require diagnostic tests and migraine drugs more often.?® **
Annual total medical costs (direct and indirect) are 4.4
times greater in patients with chronic migraine ($7750)
than in those with episodic migraine ($1757), with about
70% of the cost associated with chronic migraine being
attributable to lost productive time.** In people with chronic
migraine, an average of 4.6 hours of lost productive time per
week is attributed to headache—0.8 hours of work absen-
teeism and 3.8 hours of presenteeism.”

Pathophysiology
The pathophysiology of chronic migraine and the mecha-
nisms that result in transformation are not fully understood.
However, the roles of atypical pain processing, central sen-
sitization, cortical hyperexcitability, and neurogenic inflam-
mation have been studied.

Atypical modulation of pain might play a role in trans-
formation. Reduced inhibition of pain by regions of the
descending pain modulatory pathway has been identified

in chronic migraine.** In migraineurs, pain induced func-
tional activation of pain inhibiting brainstem regions and
the functional connectivity of brainstem pain modulatory
regions are atypical.?” 2° Furthermore, the extent of these
abnormalities correlates with the presence of cutaneous
allodynia, a symptom of central sensitization.” ** It is pos-
tulated that recurrent migraine attacks lead to sensitiza-
tion of the trigeminal system, which results in a reduced
threshold for activation of this system, more frequent
migraine attacks, and transformation to chronic migraine.’
Cortical hyperexcitability might also contribute to transfor-
mation.”*’ Transcranial magnetic stimulation studies of
patients with chronic migraine suggest that the occipital
cortex of these patients is hyperexcitable, even more so than
in patients with episodic migraine.’ The extent to which
lack of cortical inhibition versus intrinsic cortical excitabil-
ity contributes to this state is not clear.”*

There is evidence that the structure and function of
other pain processing regions in the brains of patients with
migraine—for example, regions that participate in sensory
discriminative, affective, and cognitive pain processing—
are also atypical. Several studies have found positive cor-
relations between the extent of these abnormalities and
increasing frequency of headaches, suggesting that they
are precursors to or biomarkers of transformation to chronic
migraine.””* Neuroimaging studies that have specifically
studied patients with chronic migraine have found atypical
pain processing and atypical structure of pain processing
brain regions in this condition.’**®

Exuberant release of vasoactive neuropeptides such
as calcitonin gene related peptide (CGRP) and the result-
ant neurogenic inflammation might also contribute to
the pathophysiology of chronic migraine. A recent study
found raised plasma concentrations of CGRP in migraineurs
during the interictal phase of migraine compared with
participants without migraine.” Furthermore, CGRP con-
centrations were higher in patients with chronic migraine
than in those with episodic migraine. It is not clear whether
high CGRP concentrations are the result of more frequent
migraine attacks, thus serving as a potential biomarker of
chronic migraine, or whether they are part of the process
that leads to more frequent migraine attacks.

Diagnosis

History and examination

Diagnosis is made on the basis of the patient’s symptoms
and exclusion of other causes of frequent headache (box
2). The diagnostic process begins with a carefully obtained

Box 2| Chronic migraine diagnostic criteria®
A: Headache (tension-type like or migraine like) on 215
days/month for>3 months and fulfilling criteria B and C
B: Occurring in a patient who has had =5 attacks of
migraine with or without aura
C: On 28 days/month for»3 months, fulfilling any of the
following:

— Migraine without aura diagnostic criteria

— Migraine with aura diagnostic criteria

—Believed by the patient to be migraine at onset and

relieved by a triptan or ergot derivative

D: Not betteraccounted for by another headache diagnosis
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Fig 2| Differentiating chronic migraine from other primary headaches. The differentiation of
primary headaches is first made according to headache frequency. Headaches occurring on
fewer than 15 days a month are considered “episodic,” whereas those occurring on at least 15
days a month are considered “chronic.” Chronic headaches can be subdivided according to the
duration of individual headaches. Headaches shorter than four hours are considered “short
duration,” whereas those lasting at least four hours are “long duration.” Chronic migraine is

a chronic headache of long duration. SUNCT=short lasting unilateral neuralgiform headache
attacks with conjunctivalinjection and tearing; SUNA=short lasting unilateral neuralgiform
headache attacks with cranial autonomic symptoms
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headache history, to collect the information needed to
determine the level of suspicion for a primary versus a
secondary headache disorder and to assign a specific
headache diagnosis. While collecting information about
medical history and headache characteristics, the clinician
is searching for “red flag” features that increase the likeli-
hood of a secondary headache disorder and may thus lead
to further diagnostic testing. Box 3 lists common red flags.

General physical and neurologic examinations are
performed, with any potentially relevant abnormalities
increasing the suspicion for a secondary headache disor-
der. In addition to the typical neurologic examination, the
examination should include attention to the patient’s neck
and shoulders, temporal artery pulses, and temporoman-
dibular joint. A funduscopic examination should be per-
formed and the examiner should palpate over the occipital
and supraorbital nerves in search of tenderness. Abnormal
neurologic findings cannot be attributed to migraine with-

Box 3| Red flags for a secondary headache disorder**

Abnormal findings on neurologic examination

Focal neurologic symptoms that are not consistent with
typical migraine aura symptoms

Systemic symptoms such as fevers, chills, and weight loss
Rapid increase in headache frequency

Orthostatic worsening of symptoms

Exertional worsening of symptoms

New onset headaches

Thunderclap headaches (very severe headache that
reaches maximum intensity in <1 min)

Headaches in a patient with existing risk factors for a
secondary headache (such as canceror hypercoagulable
state)

Overuse of headache abortive drugs

out first considering other causes. Most patients will present
with typical features of chronic migraine and normal exami-
nation findings, so will not need additional diagnostic test-
ing. However, further diagnostic evaluation is warranted
when the history and examination leave the clinician with
concerns that a secondary headache disorder exists.

Discussion of the indications for individual diagnostic
tests is beyond the scope of this article. Tests that may be
needed depend on the clinician’s specific suspicions; they
include blood tests, cervical spine imaging, sinus imaging,
brain imaging, imaging of the brain arteries and venous
sinuses, imaging of the cervical arteries, polysomnography,
and lumbar puncture for cerebrospinal fluid analysis and
measurement of opening pressure.

Differentiating chronic migraine from other primary
headaches
Once it is known that the patient has a primary headache
disorder, the specific headache type must be determined.
Chronic migraine is one of several primary headaches that
manifests with at least 15 headache days a month for at
least three consecutive months. Chronic migraine can be
differentiated from these other primary chronic headaches
with a similar pattern by first considering the duration of
individual headaches. Headaches that are shorter than four
hours are considered “short” and ones that are longer than
four hours are “long.”* Chronic headaches of long duration
are attributed to one of four diagnoses: chronic migraine,
new daily persistent headache, hemicrania continua, or
chronic tension-type headache. These four headache types
are usually easy to differentiate from one another (fig 2).
New daily persistent headache is differentiated accord-
ing to the manner in which the headache condition began.
Unlike patients with chronic migraine, who typically
develop the disease after a slow progression in headache
frequency, patients with new daily persistent headache
have continuous headache within the first 24 hours of
headache onset. Although new daily persistent headache
can have similar features to those seen in chronic migraine,
the timing of onset differentiates it from chronic migraine.
Hemicrania continua is a continuous side locked head-
ache of mild to moderate severity, with superimposed
exacerbations of pain associated with ipsilateral cranial
autonomic features (such as lacrimation, conjunctival
injection, or rhinorrhea). Although mild to moderate cra-
nial autonomic features can be present with migraine, the
autonomic features of hemicrania continua are more com-
mon and more prominent. Occasionally it can be difficult
to differentiate chronic migraine from hemicrania continua
on the basis of symptoms alone. However, hemicrania con-
tinua is an “indometacin responsive” headache syndrome,
meaning it is completely responsive to adequate doses of
indometacin. Thus, a trial of indometacin is necessary for
the formal diagnosis of hemicrania continua and helps to
differentiate this condition from chronic migraine.*
Chronic tension-type headache is a “featureless” head-
ache—it is not accompanied by migraine symptoms such as
hypersensitivity to light and sound, nausea, or vomiting. In
addition, the pain of tension-type headache is mild to mod-
erate, whereas the pain of full-blown migraine attacks is
moderate to severe. Notably, patients with chronic migraine
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Box 4| Medication overuse headache

e Headache occurs on at least 15 days/month in a patient
with a pre-existing headache disorder

e Regularoveruse* for longerthan 3 months of one ormore
drugs that can be used for acute or symptomatic headache
treatment

e Not betteraccounted for by anotherheadache diagnosis

*Intake of ergotamine, triptans, opioids, combination analgesics (such as tablets
that combine simple analgesics with opioids, butalbital, or caffeine), or drugs from
multiple drug classes on at least 10 days/month. Intake of simple analgesics for at
least 15 days/month.

Box 5| Drug prophylaxis of chronic migraine*

Highest level evidence (>2 randomized placebo controlled
trials)

Topiramate

OnabotulinumtoxinA

Lower quality evidence (1 randomized study)
Sodium valproate

Gabapentin

Tizanidine

Amitriptyline

Lowest quality evidence (open label study)

Atenolol

Memantine

Pregabalin

Zonisamide

*The drugs listed have been studied specifically for prophylaxis in chronic migraine.

However, drugs used for prophylaxis of episodic migraine are often used in chronic
migraine, even in the absence of data supporting their use in this context.

often have days on which headaches resemble tension-type
headache. They must, however, have at least eight days a
month during which they experience full-blown migraine
symptoms or are successfully treated with a triptan or ergot
derivative for a presumed migraine before full expression
of migraine features.*

Comorbid conditions

The identification and management of disorders that are
comorbid with chronic migraine improve treatment out-
comes. Chronic migraine is comorbid with sleep disorders,
fatigue, other pain disorders, other neurologic disorders,
psychiatric illness, cerebrovascular disease, cardiovascu-
lar disease, and gastrointestinal problems.****’ Compared
with people with episodic migraine, patients with chronic
migraine are twice as likely to have depression, anxiety, and
other chronic pain. They are also significantly more likely to
have bipolar disorder, respiratory illness (such as asthma
and chronic obstructive pulmonary disease), heart disease,
and vascular risk factors (such as hypertension and high
cholesterol)."”

Treatment

The main goals of treatment are to reduce the frequency
of migraine attacks and to reduce migraine related dis-
ability while avoiding the overuse of migraine abortive
drugs. These goals are achieved through a combination of
avoiding migraine triggers, dealing with modifiable risk

factors, and using pharmacologic and non-pharmacologic
prophylaxis. Migraine abortive drugs are also needed, but
their frequency of use must be limited to avoid overuse
and medication overuse headache. Medication overuse is
diagnosed if abortive drugs are used regularly for more than
three months on 10 or more, or 15 or more, days a month,
depending on the drug (box 4).*

Risk factor modification and trigger avoidance

As discussed above, several risk factors for the develop-
ment of chronic migraine and for the reversion to episodic
migraine have been identified. On the basis of clinical
experience and emerging data, it is recommended that the
management of chronic migraine includes providing the
patient with advice regarding exposure to modifiable risk
factors.””** Depending on the individual patient, advice
might include losing weight, participating in a regular
exercise routine, avoiding caffeine, avoiding alcohol, avoid-
ing stress or modifying the response to stressors, getting
sufficient sleep, and avoiding overuse of migraine abortive
drugs. Patients should be instructed to maintain a daily
headache diary, an activity that helps patients track their
migraine patterns and identify their migraine triggers. Once
triggers are identified, measures should be taken to avoid
exposure to them.

Prophylaxis

Drug with high quality evidence (=2 randomized placebo
controlled trials)

Data from relatively large randomized placebo controlled
studies provide support for the use of topiramate and
onabotulinumtoxinA (botulinum toxin type A) for prophy-
laxis in chronic migraine (box 5). Although many drugs
used for prophylaxis in episodic migraine and chronic
migraine are prescribed off label, onabotulinumtoxinA is
the only one that is approved by the Food and Drug Admin-
istration for chronic migraine.

Topiramate has been studied for prophylaxis in three
randomized placebo controlled clinical trials.>**’ In the Sil-
berstein study, 306 patients with a baseline of 17 migraine/
migrainous days a month received topiramate at a mean
dose of 86 mg/day (maximum dose 100 mg/day) or placebo.
At 90 days, topiramate was superior to placebo for the pri-
mary efficacy endpoint of change from baseline in the mean
number of monthly migraine/migrainous days (topiramate
-6.4 days v placebo -4.7 days, P=0.01). A high dropout rate
limits the quality of study results, with only 55.8% of the
patients treated with topiramate and 55.2% of those treated
with placebo completing the trial.

In the other two trials of topiramate, most patients
overused migraine abortive drugs and sample sizes were
relatively small.”® °” Nonetheless, both found topiramate
to be superior to placebo. In Diener and colleagues’ study,
after about three months of follow-up, 100 mg of topira-
mate reduced the mean number of monthly migraine
days when compared with placebo. The treatment group
(n=32) had 3.5 (standard deviation 6.3) fewer days with
migraine a month (baseline headache frequency 15.5 (4.6)
migraine days a month) compared with 0.2 (4.7) fewer days
with migraine a month (baseline headache frequency
16.4 (4.4) migraine days a month; P<0.05 for comparison
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between treatment groups) in the placebo group (n=27).
In Silvestrini and colleagues’ study, 28 patients with an
average baseline headache frequency of 21 days a month
were randomized 1:1 to low dose topiramate at 50 mg daily
or placebo. During month two of treatment, participants
receiving topiramate had fewer headache days than those
receiving placebo (8.1 (8.1) v 20.6 (3.4); P<0.001). More
common topiramate related side effects in these studies
included weight loss, paresthesias, fatigue, difficulty con-
centrating, dry mouth, and nausea.

Two large randomized placebo controlled studies with
identical study designs have investigated onabotulinumtox-
inA for prophylaxis in chronic migraine.”**! In total, 1384
participants were randomized 1:1 to injections of onabotu-
linumtoxinA or placebo. Two thirds of subjects met criteria
for overuse of abortive migraine drugs. Baseline headache
frequency averaged nearly 20 days with headache per 28
days. A pooled analysis of the two trials found reductions
in the mean change from baseline in number of headache
days in participants treated with onabotulinumtoxinA and
in those receiving placebo injections. However, onabotuli-
numtoxinA was significantly more effective than placebo at
all time points from four weeks until 24 weeks after the first
treatment. At the primary endpoint of 24 weeks, the mean
reduction in headache days was 8.4 days per 28 days in the
onabotulinumtoxinA group and 6.6 days per 28 days in the
placebo group (P<0.001). More common onabotulinum-
toxinA related side effects in these studies included neck
pain, other musculoskeletal pain, injection site pain, eyelid
ptosis, muscular weakness, and headache.

Drugs with lower quality evidence (1 randomized trial)
Sodium valproate was studied in a small randomized
placebo controlled clinical trial in which 17 patients with
chronic migraine received 500 mg sodium valproate twice
daily, whereas 12 received placebo.® After three months,
patients taking sodium valproate had significantly fewer
headaches (5.2 v 22 headache days a month), whereas
those receiving placebo had no change from baseline
(22.3 headache days a month; P<0.05 for comparison
between the two cohorts). Reported treatment related
side effects included somnolence, tremor, impotence,
and hair loss.

Gabapentin 2400 mg was investigated for prophylaxis
in a study of 95 participants—22 with chronic migraine
and 58 with “combination migraine and tension-type
headache”—some of whom were “analgesic overusers.”®
Gabapentin was significantly better than placebo for the
proportion of days free of headache (10% of days head-
ache free at baseline v 26.6% of days headache free with
gabapentin v 17.5% of days headache free with placebo;
P<0.001 for comparison of gabapentin and placebo).
Treatment outcomes for patients with migraine were not
reported separately from those for patients with tension-
type headache. Adverse events experienced by more than
5% of patients taking gabapentin included dizziness, som-
nolence, ataxia, and nausea.

Tizanidine (mean dose of 18 mg/day) was compared
with placebo in a 1:1 randomized clinical trial of proph-
ylaxis for frequent headaches in 92 participants who
met criteria for efficacy analyses (at least eight weeks

of double blind treatment without major protocol viola-
tions).®* About 75% of participants had chronic migraine.
Tizanidine was significantly superior to placebo for the
primary endpoint of headache index (headache index
= sum (headache days x average intensity x duration in
hours)/28 days; P=0.0025). Post hoc analysis showed no
differences in outcomes between patients with chronic
migraine and those with migrainous or tension-type
headaches. Tizanidine associated side effects included
somnolence, dizziness, dry mouth, and asthenia.

Amitriptyline was compared with onabotulinumtoxinA
for prophylaxis in a 1:1 randomized but non-blinded
non-placebo controlled trial of 72 patients with chronic
migraine.®® Amitriptyline, at doses of 25-50 mg daily, had
similar benefits to onabotulinumtoxinA. The number of
days with pain was reduced by at least 50% in 72% of
participants receiving amitriptyline and 67.8% of those
taking onabotulinumtoxinA. Pain intensity was reduced
by at least 3 points on a visual analog scale in 55.6% of
patients receiving amitriptyline and 50% of those tak-
ing onabotulinumtoxinA. Lastly, the number of doses
of analgesic given was reduced by least 50% in 71% of
patients receiving amitriptyline and 77% of those taking
onabotulinumtoxinA. Common side effects of amitripty-
line included weight gain, dry mouth, somnolence, and
constipation.

Open label studies provide lower quality but promising
evidence for effective treatment of chronic migraine with
atenolol, memantine, zonisamide, and pregabalin.®®®’

Prophylaxis with a combination of drugs might be
considered if the response to monotherapy is poor.”
Published data in support of combining migraine pro-
phylactic drugs are limited, and one study suggests
that a combination of topiramate and propranolol is no
more effective than topiramate alone for treating chronic
migraine.”! However, combination therapy is often used
in clinical practice. The efficacy of this treatment approach
requires further investigation. If combination therapy is
used, drugs with differing mechanisms of action should
be considered.

Drugs used for both episodic migraine and chronic
migraine

Many drugs commonly used for treating episodic migraine
are used for treating chronic migraine, despite the lack of
evidence supporting their utility in this form of migraine.
It is generally assumed that these drugs are effective in
chronic migraine, but future investigations should test this
assumption.

Non-drug treatments

Non-drug treatments such as physical therapy, behavioral
therapy (for example, relaxation techniques, biofeedback,
and cognitive behavioral therapy), massage, acupuncture,
and physical exercise may be considered as adjuncts for the
treatment of chronic migraine.”* 7> ”* The choice of treat-
ment should be guided by the needs of individual patients.
For example, a patient with muscle tension in the neck and
shoulders might benefit from physical therapy and mas-
sage, whereas someone with migraine related anxiety might
be a good candidate for relaxation therapy.
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Refractory chronic migraine

Despite use of best treatments, some patients with chronic
migraine are refractory to conventional treatments. The
prevalence of refractory chronic migraine in the general
population is unknown, but about 5% of patents seen in
specialty headache clinics are estimated to have refractory
migraine, mostly refractory chronic migraine.”® Before labe-
ling a patient as having refractory migraine, it is important
to assess the details of previous trials of treatment, includ-
ing adherence to treatment, the maximum dose of drug
used, and the duration for which the treatment was trialed.
It is not uncommon for patients to consider themselves to
have “failed” numerous drug treatments, when in reality
they were not given adequate trials owing to the use of sub-
therapeutic doses or insufficient trial durations (or both).

Topics to discuss with patients
Active participation in treatment
The high frequency of symptoms in chronic migraine and
the often unpredictable timing of severe migraine attacks
can result in patients feeling that they have no control over
their illness.”” 7® This can translate into patients taking
a passive role in their treatment. It must be stressed to
patients that treatment outcomes will be optimized only if
they take an active role in their treatment. Active participa-
tion can include:
e Maintaining a headache and migraine trigger diary
to identify migraine triggers and assess changes in
migraine patterns over time
e Modifying lifestyle to minimize exposure to migraine
triggers and risk factors
e Adhering to drug and non-drug based treatments.

Avoid drug overuse

Patients must be counseled about the negative effects of
overusing abortive drugs. Until educated about drug over-
use, most patients do not recognize that the frequent use of
abortive migraine drugs can lead to headaches becoming
more frequent and less responsive to other treatments for
migraine. Clinicians should set limits on the average num-
ber of days a week that abortive migraine drugs can be used.
On the basis of expert opinion, drug overuse is diagnosed
in patients who have regularly used ergotamines, triptans,
opioids, combination analgesics, or drugs from multiple
classes on at least 10 days a month or simple analgesics on
atleast 15 days a month for at least three months (box 4).*°
For the successful avoidance of drug overuse, it is essential
that the clinician works with the patient to find effective
prophylactic treatments that reduce headache frequency.
If drug overuse is present, treatment typically consists of
patient education and counseling, withdrawal of the over-
used drug, and migraine prophylactic treatment.” *

Be patient with prophylactic treatments

Patients with migraine often expect immediate results from
new drugs. To improve adherence to treatment and reduce
patient frustration, clinicians should make patients aware
of the expected interval between starting a new drug and
obtaining relief. Once the target dose is reached, six to eight
weeks of treatment might be needed before maximum ben-
efits are realized.

The goalis control

Patients should be advised that a realistic goal of treatment
is to reduce the frequency and severity of their migraine
symptoms and their migraine related disability. Unfor-
tunately, the goal is not complete remission or cure of
migraine.

Looking ahead

Research

An improved understanding of the pathophysiologic
mechanisms involved in the transformation from episodic
migraine to chronic migraine and reversion to episodic
migraine is needed to develop methods of inhibiting trans-
formation and supporting reversion. Several laboratories
have developed animal models that reflect physiologic
components of chronic migraine. It is hoped that such
models will yield insights into mechanisms of chronic
migraine transformation and reversion.®

A recent study in humans suggests that plasma con-
centrations of CGRP measured between migraine attacks
might serve as a biomarker for chronic migraine.” Future
studies should evaluate the utility of measuring concen-
trations of CGRP and other vasoactive neuropeptides to
predict transformation, predict treatment responses, and
assess early responses to migraine prophylaxis. Structural
and functional neuroimaging biomarkers for predicting
transformation and reversion and for predicting treatment
response are also being sought. Structural measures (such
as cortical thickness and volumetrics) and functional
measures (such as regional activation and resting state
functional connectivity) might help to advance our under-
standing of mechanisms involved in chronic migraine and
help to identify chronic migraine biomarkers. Studies
investigating genetic profiles that predispose people to
developing chronic migraine are needed. Large, longitudi-
nal, multicenter studies that collect detailed phenotypic,
biologic, and neuroimaging data would greatly enhance
the efficiency of chronic migraine research.

Further work is needed to delineate the diagnostic cri-
teria for chronic migraine more accurately. The current
diagnostic requirement of at least 15 headache days a
month was set arbitrarily on the basis of expert consen-
sus. Future studies should explore associations between
the frequency of headache and physiologic, imaging,
and phenotypic characteristics with the goal of refining
criteria that differentiate episodic migraine from chronic
migraine. These studies should also explore further
subgrouping of patients with chronic migraine, such as
differentiating patients who have constant, unremitting
headache from those who have periods of freedom from
headache.

Future drug treatments

New drugs that are more effective, better tolerated, and
have fewer contraindications are needed. Several new
classes of drug are under investigation for the abortive or
prophylactic treatment of migraine. These include: CGRP
antagonists, anti-CGRP antibodies, anti-CGRP receptor
antibodies, 5-hydroxytryptamine type 1F (5HT-1F) recep-
tor agonists, nitric oxide synthetase inhibitors, pituitary
adenylate activating peptide (PACAP) receptor antago-
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nists, transient receptor potential subfamily V member 1
(TRPV1) antagonists, and glutamate receptor antagonists
(clinicaltrials.gov).* New methods of delivering existing
migraine abortive drug are under study, including trans-
dermal delivery of sumatriptan, a bidirectional nasal
delivery system for sumatriptan, and oral inhalation of
dihydroergotamine (clinicaltrials.gov).® In addition,
drugs commonly used for treating episodic migraine
should be tested for efficacy in chronic migraine in well
designed randomized placebo controlled clinical trials.

Future non-drug treatments

Electrical stimulation of peripheral nerves and transcra-
nial brain stimulation are of interest for the treatment of
chronic migraine.

A supraorbital and supratrochlear percutaneous nerve
stimulator is available over the counter.. A small, sham
controlled study of this device (active stimulation n=34;
sham stimulation n=33) in people with episodic migraine
showed that 20 minutes of daily stimulation for three
months resulted in 38% of patients having at least a 50%
reduction in monthly migraine days (v 12.1% in the sham
stimulation group, P=0.023).*” The effectiveness of this
stimulator in chronic migraine has yet to be investigated.

Occipital nerve stimulation through implanted stimu-
lators continues to be investigated for the treatment of
refractory chronic migraine. Several open label case
series and two sham controlled clinical trials suggest that
occipital nerve stimulation might provide some benefit for
these patients.®**> However, the larger of the two sham
controlled trials (the only one powered to test an a priori
defined primary outcome) failed to show superiority of
occipital nerve stimulation over sham stimulation for
the primary outcome of at least a 50% reduction in aver-
age pain intensity with no increase in average headache
duration.’” Furthermore, adverse event rates, mostly as a
result of lead migration, infection, and persistent stimula-
tor related pain, have consistently been high in published
reports. Further occipital nerve stimulation trials are cur-
rently under way (clinicaltrials.gov). Dual occipital and
supraorbital nerve stimulation is also of interest.”* **

Sphenopalatine ganglion stimulation, vagal nerve
stimulation, transcranial magnetic stimulation, and tran-
scranial direct current stimulation have each shown early
evidence of possible benefit for migraine treatment but
require additional investigations to determine their safety
and efficacy.”*®

Surgical deactivation of migraine trigger sites has been
investigated in observational studies and a small con-
trolled trial.”*'°* However, results from randomized con-
trolled multicenter trials with long term follow-up have not
been published. Therefore, there is currently insufficient
evidence to support the use of such surgery for the treat-
ment of migraine and it should be considered only within
the context of clinical research trials.'” '**

Chronic migraine guidelines

Chronic migraine diagnostic criteria

The newest diagnostic criteria for chronic migraine are
available in the latest International Classification of Head-
ache Disorders guideline.* These criteria should be used

for assigning the diagnosis in all research studies and can
help clinicians make a diagnosis in their patients.

Defining refractory chronic migraine
Guidelines for considering a patient with chronic migraine
as “refractory” to treatment are available.'®"% Such a
definition is important for determining when it might be
appropriate to recommend less well proved treatments or
treatments that are still being investigated and are associ-
ated with greater risk (such as implanted stimulators). On
the basis of expert consensus, the American Headache Soci-
ety proposed the following definition for refractory chronic
migraine:

o Headaches seriously interfere with function or quality
of life despite modification of triggers, lifestyle factors,
and adequate trials of drugs with established efficacy

e The patient did not respond to adequate trials of
preventive drugs, alone or in combination, from at
least two of four drug classes including {3 blockers,
anticonvulsants, tricyclics, and calcium channel
blockers

o The patient did not respond to adequate trials
of abortive drugs, including both a triptan and
dihydroergotamine intranasal or injectable formulation
and either non-steroidal anti-inflammatory drugs or
combination analgesics, unless contraindicated.

Management

Management guidelines specifically for chronic migraine
are available from the Latin American and Brazilian Head-
ache Societies, the German Migraine and Headache Society/
German Society for Neurology, and the Austrian Headache
Society/Swiss Headache Society.'” '*° Guidelines for the
management of episodic migraine are available from the
American Headache Society and American Academy of
Neurology, Canadian Headache Society, the European Fed-
eration of Neurological Societies (EFNS), the Taiwan Head-
ache Society, the Italian Society for the Study of Headache,
headache specialists in India, and the Croatian Society
for Neurovascular Disorders."**** Although a compari-
son of guidelines is beyond the scope of this review, Loder
and colleagues have published a comparison of the 2012
American Headache Society/American Academy of Neurol-
ogy guidelines with the Canadian guidelines and the EFNS
guidelines.'” The European Headache Federation recently
published a position statement on the use of neuromodula-
tion for the treatment of chronic headaches.'*!

Clinicaltrial design for studies of chronic migraine

The International Headache Society clinical trials guide-
lines (2012) include guidance on conducting migraine
clinical trials.'** Guidelines for trials of prophylactic drugs
for chronic migraine were published in 2008."** A series
of papers was recently published that discusses important
statistical considerations when studying the transformation
and reversion of chronic migraine.'?**?’

Conclusions

Chronic migraine is a common neurologic condition that
causes substantial pain, migraine hypersensitivity, and dis-
ability. Typically, chronic migraine develops after a slow
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KEY RESEARCH QUESTIONS

What mechanisms underlie transformation from episodic migraine to chronic migraine?
What animal models are optimal for studying chronic migraine?

How can transformation to chronic migraine be best predicted and prevented at the level of
the individual patient?

What are the safest and most effective treatments for chronic migraine?

For personal use only

increase in headache frequency over months to years. Clini-
cians and patients must be aware of modifiable risk factors
associated with transformation to chronic migraine and
reversion to episodic migraine. In addition to risk factor
modification, treatment includes the avoidance of migraine
attack triggers and the use of drug and non-drug abortive
and prophylactic treatments.

Substantial advances have been achieved in defining
chronic migraine, describing its pathophysiology, iden-
tifying risk factors associated with transformation and
reversion, and identifying effective treatments. However,
further work is needed within each of these areas. Animal
models of chronic migraine, careful endophenotyping of
patients, and advanced neuroimaging are likely to yield
important additional insights. Furthermore, existing and
new treatments for episodic migraine need to be studied
in well designed clinical trials for their utility in treating
chronic migraine.
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