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◗ Chronic Migraines
Stephen D. Silberstein and Jes Olesen

CHRONIC MIGRAINE

International Headache Society (IHS) code and diag-
nosis: 1.5.1 Chronic migraine

World Health Organization (WHO) code and diagnosis:
G 43.0 Migraine without aura

Short description: Migraine headache occurring on 15 or
more days per month for more than 3 months in the
absence of medication overuse

Previously used terms: Transformed migraine, mixed
headache, evolutive migraine, chronic daily headache

Clinical Features

IHS diagnostic criteria for chronic migraine

A. Headache fulfilling criteria C and D for 1.1 Migraine
without aura on ≥15 days per month for >3 months

B. Not attributed to another disorder (31)

Note:

When medication overuse is present and fulfills crite-
rion B for any of the subforms of 8.2 Medication-overuse
headache, it is uncertain whether criterion B is fulfilled un-
til 2 months after medication has been withdrawn without
improvement (see Comments).

Comments:

Most cases of chronic migraine start as 1.1 Migraine with-
out aura. As chronicity develops, headache tends to lose its
attack-wise (episodic) presentation. Medication overuse,
when present, is the most likely cause of chronic headache.
Therefore, the default rule is to code such patients ac-
cording to the antecedent migraine subtype (usually 1.1
Migraine without aura) plus 1.6.5 Probable chronic mi-
graine plus 8.2.7 Probable medication-overuse headache.
When these criteria are still fulfilled 2 months after med-
ication overuse has ceased, 1.5.1 Chronic migraine plus
the antecedent migraine subtype should be diagnosed, and

8.2.7 Probable medication-overuse headache discarded. If
at any time sooner they are no longer fulfilled because im-
provement has occurred, code for 8.2, Medication-overuse
headache plus the antecedent migraine subtype, and dis-
card 1.6.5 Probable chronic migraine.

Epidemiology and Comorbidity

Since chronic migraine is a newly defined entity, epidemio-
logic studies using the ICHD-2 criteria are not yet available.
Chronic daily headache (CDH) is a collective term, not a di-
agnosis. It includes chronic migraine, chronic tension-type
headache (CTTH), medication-overuse headache, and new
daily persistent headache. Some previous studies of CDH
have subdiagnosed and thus may allow a qualified guess
about chronic migraine. However, these studies used the
concept of transformed migraine, which, again, is difficult
to translate into chronic migraine, because it does not dis-
tinguish medication-overuse headache. In the absence of
more specific data, we make use of previous data on CDH
and transformed migraine.

In population-based surveys, CDH occurred in 4.1% of
Americans, 4.35% of Greeks, 3.9% of elderly Chinese, and
4.7% of Spaniards. Scher et al. ascertained the prevalence
of CDH in 13,343 individuals aged 18 to 65 years in Bal-
timore County, Maryland. The overall prevalence of CDH
was 4.1% (5% women, 2.8% men; 1.8:1 women-to-men ra-
tio). More than half (52% women, 56% men) met crite-
ria for CTTH (2.2%); almost one-third (33% women, 25%
men) met criteria for transformed migraine (TM) (1.3%);
and the remainder (15% women, 19% men) were unclassi-
fied (0.6%). Overall, 30% of women and 25% of men who
were frequent headache sufferers met IHS criteria for mi-
graine (with or without aura).

Castillo et al. (6) sampled 2252 subjects over 14 years
of age in Cantabria, Spain. Overall, 4.7% had CDH: None
had hemicrania continua (HC), 0.1% had new daily persis-
tent headache (NDPH), 2.2% had CTTH, and 2.4% had TM.
Acute medication overuse occurred in 19% of CTTH and
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◗ TABLE 65-1 Possible Risk Factors for Chronic

Migraine

1. High headache frequency
2. Female gender
3. Obesity (body mass index >30)
4. Snoring
5. Stressful life events
6. High caffeine consumption
7. Acute medication overuse
8. Depression
9. Head trauma

10. History of migraine
11. Less than a high school education

31.1% of TM patients. Eight patients had a previous his-
tory of migraine without aura and now had CDH with only
the characteristics of TTH. These headaches met the crite-
ria of TM but could have been migraine and coincidental
CTTH.

Wang et al. (37) found that 3.9% of elderly Chinese (over
65 years of age) had CDH. Significantly more women than
men had CDH (5.6% and 1.8%, respectively; p <0.001). Of
the CDH patients, 42 (70%) had CTTH (2.7%), 15 (25%)
had TM (1%), and 3 (5%) had other CDH. Significant risk
factors for CDH included analgesic overuse (OR = 79), a
history of migraine (odds ratio, OR = 6.6), and a Geriatric
Depression Scale-Short Form score of 8 or above (OR =
2.6). At follow-up, patients with persistent primary CDH
had a significantly higher frequency of analgesic overuse
(33% vs. 0%; p = 0.03) and major depression (38% vs. 0%;
p = 0.04) (Table 65-1).

Scher et al. (30) described factors that predict CDH on-
set and remission in an adult population. CDH was more
common in women (OR = 1.65 [1.3–2.0]), those previ-
ously married (OR = 1.5 [1.2–1.9]), with obesity (body
mass index [BMI] >30) (OR = 1.27 [1.0–1.7]), and those
with less education. Obesity, high baseline-headache fre-
quency, high caffeine consumption, habitual daily snoring,
and stressful life events were significantly associated with
new-onset CDH (29). Having less than a high school ed-
ucation was associated with a threefold increased risk of
CDH. (OR = 3.56 [2.3–5.6]). (Table 65-1)

Anxiety, depression, panic disorder, and bipolar dis-
ease are more frequent in migraineurs than in nonmi-
graine control subjects (4,22). Since CM is a complica-
tion of migraine, one would expect to find a similar or
accentuated profile of psychiatric comorbidity in CM pa-
tients. Many older studies do not clearly differentiate be-
tween CDH subtypes. In clinic-based samples, depression
occurs in 80% of TM patients. CDH patients had signifi-
cantly higher Zung and Beck Depression Scale scores than
did migraine controls (15,16,19,28). Comorbid depres-
sion often improves when the cycle of daily head pain is
broken.

Mitsikostas and Thomas (23) found that headache pa-
tients had significantly higher average Hamilton rating
anxiety and depression scores than did nonheadache con-
trols. Patients with CTTH, mixed headache, or drug abuse
headache had the highest Hamilton rating depression and
anxiety scores. Verri et al. (36) found current psychiatric
comorbidity in 90% of primary CDH patients. Generalized
anxiety occurred in 69.3% of patients and major depres-
sion in 25%.

Juang et al. (12) investigated the frequency of depres-
sive and anxiety disorders in 261 consecutive CDH patients
seen in a headache clinic. TM was diagnosed in 152 pa-
tients (58%) and CTTH in 92 (35%). Seventy-eight percent
of patients with TM had psychiatric comorbidity, includ-
ing major depression (57%), dysthymia (11%), panic dis-
order (30%), and generalized anxiety disorder (8%). The
frequency of anxiety disorders was significantly higher in
patients with TM after controlling for age and sex.

Peres et al. (25) estimated the prevalence of fibromyal-
gia (FM) in 101 TM patients and analyzed its relation-
ship to depression, anxiety, and insomnia. FM was diag-
nosed in 35.6% of cases. FM patients had more insomnia,
were older, and their headaches were more incapacitating
than patients without FM. Fifty-seven patients (87.7%) had
at least mild depression. Depression was also associated
with FM (p = 0.007), insomnia (p = 0.043), and disability
(p = 0.05).

Peres et al. (26) determined the prevalence of fatigue
in 63 TM patients. Fifty-three patients (84.1%) had FSS
scores greater than 27. Forty-two patients (66.7%) met the
criteria for chronic fatigue syndrome established by the
Centers for Disease Control. Fatigue as a symptom and
chronic fatigue syndrome as a disorder were both common
in TM patients.

Pathophysiology of Chronic Migraine

Underlying the pathophysiology of chronic migraine is, of
course, the disposition to migraine without aura. This is
discussed extensively in previous chapters of this book.
Here, we focus on the question of why some migraine suf-
ferers progress to become chronic. In this discussion, we
disregard medication overuse, which is by far the most
common cause of chronicity. Recent work suggests several
mechanisms that could contribute: (1) increased periph-
eral nociceptive activation (perhaps due to chronic neuro-
genic inflammation) and activation of silent nociceptors;
(2) peripheral sensitization; (3) altered sensory neuron ex-
citability; (4) central sensitization of TNC neurons due
to posttranslational changes in ligand- and voltage-gated
ion-channel kinetics, altering excitability and strength of
their synaptic inputs; (5) phenotype modulation due to al-
terations in the expression of receptors/transmitters/ion
channels in peripheral and central neurons; (6) synaptic re-
organization modification of synaptic connections caused
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by cell death or sprouting; (7) decreased pain modulation
due to loss of local and descending input (39); or (8) a
combination of these.

Central sensitization is characterized by increased
spontaneous discharge rate, reductions in threshold and
increased responsiveness to both noxious and nonnoxious
peripheral stimuli, and expanded receptive fields of cen-
tral nervous system (CNS) nociceptive neurons (7,40,41).
Central sensitization results in muscle tenderness and cu-
taneous allodynia in patients with migraine. Most mi-
graineurs exhibit cutaneous allodynia inside and outside
their pain-referred areas during migraine attacks (5). Ev-
idence now exists that central sensitization, defined by
the presence of cutaneous allodynia, exists in CM. Shukla
et al. (32) studied dynamic mechanical (brush) allodynia
(BA) in headache patients in an inpatient setting. This
study demonstrated that mechanical dynamic BA is com-
mon in hospitalized CDH patients. Of a total of 78 pa-
tients, most of whom had migraine without aura, prob-
able medication-overuse headache, and probable chronic
migraine, 32 (41%) experienced BA. Allodynia was more
common and more severe in V1, indicating the role of cen-
tral sensitization in its development. Allodynia was signifi-
cantly more common in patients with unilateral headaches
and was usually ipsilateral to the headache.

Creach et al. (8) compared heat-pain thresholds in pa-
tients with so-called TM with and without medication
overuse and patients with episodic migraine. Extracranial,
but not face, allodynia was more common in both TM
groups (39.5% vs. 12.1%). Using a questionnaire, Sobrino
(35) found that 56.3% of so-called TM patients had cuta-
neous allodynia in their pain-referred areas. Interpreting
these studies is difficult because internationally accepted
diagnoses were not used.

Manjit et al. (14) reported eight patients with the IHS
diagnosis of CM who showed a marked beneficial response
to implanted bilateral suboccipital stimulators. Each pa-
tient was scanned in the following three states: (1) stim-
ulator at optimum settings: patient pain-free but with
paresthesia; (2) stimulator off: patient in pain and no
paresthesia; (3) stimulator partially activated: patient with
intermediate levels of pain and paresthesia. There were sig-
nificant changes in regional cerebral blood flow (rCBF) in
the dorsal rostral pons, anterior cingulate cortex (ACC),
and cuneus, correlated to pain scores, and in the ACC and
left pulvinar, correlated to stimulation-induced paresthe-
sia scores. The activation pattern in the dorsal rostral pons
is highly suggestive of a role for this structure in the patho-
physiology of CM. The localization and persistence of ac-
tivity during stimulation is exactly consistent with a region
activated in episodic migraine and with the persistence of
activation of that area after successful treatment. The dor-
sal rostral pons may be a locus of neuromodulation by
suboccipital stimulation. In addition, suboccipital stimu-
lation modulated activity in the left pulvinar.

Welch et al. (38) used high-resolution magnetic reso-
nance techniques to map the transverse relaxation rates
R2 (1/T2), R2′ (1/T2*–1/T2), and R2′ (1/T2*) in the brain,
particularly the PAG, red nucleus (RN), and substantia ni-
gra (SN). These measures are sensitive to free iron: R2′ is
a measure of nonheme iron in tissues. They evaluated pa-
tients with TM, patients with episodic migraine, and non-
migraine controls. In the PAG there was a significant in-
crease in mean R2′ and R2′ values in both the episodic
migraine and TM patients. The value increased with dis-
ease duration. A decrease in mean R2′ and R2′ values in
the RN and SN of only the TM group was observed; they
attributed this to CBF changes due to head pain. Aurora
(1) reported normalization of SN and RN but not PAG R2′

values following detoxification.
CM may result from a defective interaction between

endogenous nociceptive brainstem activity and peripheral
input. Physical or psychologic stress can increase the noci-
ception that could trigger or sustain an attack in an individ-
ual with altered pain modulation. Emotional mechanisms
may also reduce endogenous antinociception. Long-term
potentiation of nociceptive neurons and decreased activity
in the antinociceptive system could cause primary CDH.
Sensitization of the trigeminal NC neurons can result in
normally nonpainful stimuli becoming painful, producing
trigger spots, an overlap in the symptoms of migraine and
TTH, and activation of the trigeminal vascular system.

Clinical Features

Many studies have described the process and associated
features of CM (17,20,21,24,27,33), which is probably quite
similar to what was called transformed migraine. Patients
with CM often have a past history of episodic migraine
that began in their teens or twenties (20,27,33). Most are
women and the great majority, if not all, have a history of
migraine without aura. Patients often report a process of
transformation characterized by headaches that become
more frequent over months to years, with the associated
symptoms of photophobia, phonophobia, and nausea be-
coming less severe and less frequent (17,18,27). Patients
often develop a pattern of daily or nearly daily headaches
that phenomenologically resemble a mixture of TTH and
migraine. That is, the pain is often mild to moderate and is
not always associated with photophobia, phonophobia, or
gastrointestinal features. Unfortunately the past literature
does not exclude patients with medication overuse. Other
features of migraine, including unilaterality, gastrointesti-
nal symptoms, and aggravation by menstruation and other
trigger factors, may persist. Attacks of full-blown migraine
superimposed on a background of less severe headaches
occur in many patients. The term transformation has been
used to refer to this process. The term CM is now being
used by the IHS, in part because a history of transforma-
tion is often missing.
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If migraine transforms into apparent CM as a result
of medication overuse it is called medication overuse
headache (MOH); transformation may occur without
overuse (19,21), although 80% of CDH patients seen in sub-
specialty clinics overuse acute medication (2,18,20,21,27).

ICHD-2 considers CM to be a complication of migraine.
Its diagnosis requires migraine headache to occur on 15 or
more days a month for more than 3 months without med-
ication overuse. It must not be attributable to another dis-
order, including HC and NDPH. When medication overuse
is present, the diagnosis is unclear until the medication has
been withdrawn and there has been no improvement. Med-
ication overuse (i.e., MOH) is often the cause of migraine
chronicity. The IHS rule is to code these patients accord-
ing to the antecedent migraine subtype (usually migraine
without aura) plus probable CM plus probable MOH. If
criteria for CM are still fulfilled 2 months after medica-
tion overuse has ceased, diagnose CM plus the antecedent
migraine subtype and discard the diagnosis of probable
MOH. If CM criteria are no longer fulfilled, change the di-
agnosis to MOH plus the antecedent migraine subtype and
discard the diagnosis of probable CM (11).

The requirement that the daily headache must meet the
criteria for migraine without aura each day may be a con-
cern with the new IHS criteria. The early intake of acute
antimigraine medicine may prevent the attack from full
development and, hence, from fulfilling IHS criteria. Judg-
ment must be exercised in such cases.

Differentiating Chronic Migraine From
Other Chronic Daily Headaches

One must be sure that CM is not attributable to an-
other disorder, the most common of which is MOH. Sec-
ondary causes of frequent headache include chronic post-
traumatic headache, cervical spine disorders, vascular
disorders, chronic meningitis, idiopathic intracranial hy-
pertension, temporomandibular joint disorder, and sinus
infection (3,34). Idiopathic intracranial hypertension is
easily diagnosed when papilledema is present, but if the
patient does not have papilledema, intracranial hyperten-
sion can mimic CM. Spontaneous intracranial hypoten-
sion can be missed, as the postural components may dis-
appear over time (15). Magnetic resonance imaging plus
magnetic resonance venography (MRV) (with gadolinium
if needed) are the neuroimaging procedures of choice
for patients suspected of having a secondary cause for
CDH (10).

Prognosis

The “natural history” of CM has not yet been studied. There
are now literature reports of spontaneous improvement of
CDH in population-based studies (29). Scher et al. (30),
in a population-based study, found that the 1-year remis-

sion rate to less than one headache per week was 14% and
to less than 180 days per year was 57%. This was simi-
lar to the rate of remission in a population-based study in
Taiwan, which demonstrated a 2-year remission rate of
65% (to <180 days per year) (13). The significant predic-
tors for persistent CDH at follow-up included: older age
(≥40 years) (risk ratio, RR = 2.4), CDH onset after 32
years (RR = 1.8), CDH duration greater than or equal to
6 years (RR = 2.0), medication overuse (RR = 1.8), and
daily headache (RR = 2.1). Wang et al. (37) found that the
4-year remission rate in elderly Chinese was 33%.

Management

Patients with CM can be difficult to treat, especially when
the disorder is complicated by comorbid psychiatric dis-
ease, low frustration tolerance, and physical and emo-
tional dependency (20,28). It is important to identify
comorbid medical and psychiatric conditions and exacer-
bating factors. All acute medications (with the possible ex-
ception of the long-acting nonsteroidal anti-inflammatory
drugs) should be limited. European centers mostly make
patients totally free of symptomatic medication for 1 or
2 months before starting preventive medications. U.S. cen-
ters often start on preventive medication early, with the
explicit understanding that the drugs may not become
fully effective until medication overuse, if present, has
been eliminated. Most preventive agents used for CM have
not been examined in well-designed double-blind stud-
ies. Their use is based on their efficacy for episodic mi-
graine. In some cases, CM reverts to the episodic va-
riety when preventive medication is initiated and acute
medication limited. In other cases, there may be only
moderate or no improvement. Patients often need addi-
tional treatment (which we call headache terminators) to
break the cycle of CM and/or help with the exacerba-
tion that occurs when overused medications are discon-
tinued. Terminators are given orally, by suppository, or
by injection, and some (dihydroergotamine, neuroleptics
[prochlorperazine, chlorpromazine, and droperidol], cor-
ticosteroids, valproate sodium, magnesium, and ketoro-
lac) can be given repetitively intravenously. The route of
administration depends on both the setting and the inten-
sity of treatment. Outpatient options, including outpatient
infusion in an ambulatory infusion unit, are available. If
outpatient treatment proves difficult or is dangerous, hos-
pitalization may be required (9,34,42).
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