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Abstract: Migraine is the first in order of frequency of the neurological disorders, affecting both adult
and paediatric populations. It is also the first cause of primary headaches in children. Migraine
equivalents are periodic disorders that can be associated with migraine or considered as prognostic
features of a future migraine manifestation. Despite the mechanisms underlying migraine and its
equivalents are not entirely clear, several elements support the hypothesis of common pathophysio-
logical patterns shared by these conditions. The aim of this review is thus to analyze the literature
in order to highlight which currently known mechanisms may be common between migraine and
its equivalents.

Keywords: migraine; migraine equivalents; pathophysiology; migraine syndrome of childhood

1. Introduction

Headache is an extremely common disorder that might affect people at any age.
Regarding pediatric age, as also established by the World Health Organization (WHO),
migraine is the third most disabling condition [1] with a prevalence in childhood and
adolescence that ranges from 7.7% to 17.8% and a gender difference of 3.7% (9.7% in fe-
males vs 6.0% in males) [2–4]. Migraine is a neurological condition that involves multiple
brain areas responsible for controlling sensory, affective, cognitive and autonomic func-
tions. Migraine attacks are characterized by a variety of symptoms involving the sensory
system with symptoms such as phonophobia, osmophobia, photophobia, allodynia and
muscle pain; autonomic systems with nausea, vomiting, ptosis, lacrimation, yawning, nasal
congestion or changes in urination and defecation; cognitive impairment with transient
amnesia, attention deficit and word-finding difficulties; affective areas with irritability and
depression [5].

Episodic syndromes that can be associated with migraine, also known as migraine
equivalents, are a set of periodic or paroxysmal manifestations that can be associated with
migraine or be considered as prognostic factors of a future migraine manifestation [6].
Children with episodic syndromes show normal neurological examination, family history
of migraine (65–100%) and future development of migraine in a percentage of cases ranging
from 25 to 70% [7,8]. Several elements support the hypothesis that migraine and episodic
syndromes associated with migraine share common pathophysiological patterns. In fact,
both conditions have periodic and paroxysmal presentation [9,10]. Associated symptoms
such as phonophobia, photophobia, vomiting, nausea and pallor could subsist in both
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episodic syndromes and migraine attacks [9,11–14]. Furthermore, a familial and genetic
background is typical of both migraine and episodic syndromes [12,15–20]. Triggers can
be psychological and physical, and often common to both conditions [12,15–18,21] as the
same typical neurophysiological alterations [22,23]. Lastly, migraine preventive treatment
can be effective also in migraine equivalents [12,14,24]. Episodic syndromes mentioned in
the third edition of the International Classification of Headache Disorders (ICHD3) [11]
include recurrent gastrointestinal disturbance, cyclical vomiting syndrome, abdominal
migraine, infantile colic, benign paroxysmal torticollis and benign paroxysmal vertigo
(Table 1). Other conditions probably associated with migraine are motion sickness, periodic
sleep disorders (such as sleep walking, sleep talking, night terrors and bruxism) and leg
pain [11].

Table 1. Episodic syndromes that may be associated with migraine (ICHD3 criteria).

Recurrent gastrointestinal
disturbance

A. At least five attacks with distinct episodes of abdominal pain and/or discomfort and/or
nausea and/or vomiting

B. Normal gastrointestinal examination and evaluation
C. Not attributed to another disorder.

Cyclic vomiting syndrome

A. At least five attacks of intense nausea and vomiting, fulfilling criteria B and C
B. Stereotypical in the individual patient and recurring with predictable periodicity

C. All of the following: nausea and vomiting occur at least four times per hour/attacks last for
1 h, up to 10 days/attacks occur 1 week apart

D. Complete freedom from symptoms between attacks
E. Not attributed to another disorder

Abdominal migraine

A. At least five attacks of abdominal pain, fulfilling criteria B–D
B. Pain has at least two of the following three characteristics: midline location, periumbilical or

poorly localized/dull or ‘just sore’ quality/moderate or severe intensity
C. At least two of the following four associated symptoms or signs:

anorexia/nausea/vomiting/pallor
D. Attacks last 2–72 h when untreated or unsuccessfully treated

E. Complete freedom from symptoms between attacks
F. Not attributed to another disorder

Infantile colic

A. Recurrent episodes of irritability, fussing or crying from birth to four months of age,
fulfilling criterion B

B. Both of the following: episodes last for 3 h/day/episodes occur on 3 days/week for 3 weeks
C. Not attributed to another disorder

Benign paroxysmal vertigo

A. At least five attacks fulfilling criteria B and C
B. Vertigo1 occurring without warning, maximal at onset and resolving spontaneously after

minutes to hours without loss of consciousness
C. At least one of the following five associated symptoms or signs:

nystagmus/ataxia/vomiting/pallor/fearfulness
D. Normal neurological examination and audiometric and vestibular functions between attacks

E. Not attributed to another disorder

Benign paroxysmal torticollis

A. Recurrent attacks1 in a young child, fulfilling criteria B and C
B. Tilt of the head to either side, with or without slight rotation, remitting spontaneously after

minutes to days
C. At least one of the following five associated symptoms or signs:

pallor/irritability/malaise/vomiting/ataxia
D. Normal neurological examination between attacks

E. Not attributed to another disorder

This review aims to underline the pathophysiological mechanisms common to mi-
graine and its equivalents.

2. Pathophysiology
2.1. Recurrent Gastrointestinal Disturbance

Recurrent gastrointestinal disturbance includes abdominal migraine and cyclical
vomiting syndrome [11]. It consists of multiple (≥5) attacks of nausea, vomiting and



Life 2021, 11, 1392 3 of 12

abdominal pain, occurring consistently over time or at predictable intervals, that may be
associated with migraine.

Abdominal migraine is typical of schoolchildren [25], affecting children from the age
of 7 with a peak around 10 years of age [26] and a prevalence of 4–15% [27]. It consists of
attacks of abdominal pain with an intensity that could vary, lasting from 1 to 72 h, with a
complete resolution of symptoms between them [28]. Abdominal pain is typically poorly lo-
calized or in the periumbilical or midline area, with concomitant vomiting, nausea, anorexia
or paleness [11]. Vomiting is not as important as in cyclic vomiting [29] and headaches are
characteristically absent. It may happen that the episode of abdominal migraine is preceded
by visual symptoms, sensory symptoms, language impairment and muscle weakness [30].
Both abdominal migraine and migraine present similar manifestations during attacks,
including vomiting, nausea, anorexia, asthenia, limb pain and paleness and they share the
same trigger factors, such as psychological and physical stress [31]. The diagnosis is one
of exclusion, after having carried out other investigations and after collecting an accurate
anamnesis [11].

The pathophysiological mechanisms underlying abdominal migraine are not yet fully
understood [32]. A common pattern has been shown between genetic alterations of mito-
chondrial diseases and hypothalamic–pituitary alterations [33] (Table 2). Both the digestive
and nervous systems are known to share the same embryological origin and thus an influ-
ence on each other [6]. Some authors consider it as a variant of cyclic vomiting [17] while
other authors consider CVS and abdominal migraine the same condition that manifests
itself differently, while others relate it to abdominal epilepsy, mostly in association with
abnormal EEG findings [17]. Familiarity of migraine is present in 79% of patients [34]. In a
10-year follow-up longitudinal study of 54 children with abdominal migraine, symptoms
resolution was found in 69% of the patients and their persistence until late adolescence in
31%, while 46% of patients developed typical migraine headaches [34].

CVS affects about 2% of school-age children [15], with an age of onset from 4 to
7 years [35]. CVS is characterized by cyclic stereotyped pattern of episodes of vomiting
and severe nausea accompanied by pallor and lethargy with resolution between attacks [6].
The episodes typically consist of four phases: a phase of well-being between one crisis
and another, the “premonitory phase,” the “emetic phase,” and finally the “recovery
phase.” The duration of these phases can be variable, ranging from hours to days. Some
patients may not report all stages, without showing the premonitory or recovery phase [36].
Vomiting usually resolves from 40 to 60% of patients from 10 years of age [6], but the
persistence of symptoms is also largely described in adulthood [25]. CVS presentation
before the age of 6.7 is considered a predictor of future adult migraine manifestation [6].
Subsequent migraine is diagnosed in a percentage of patients ranging from 40% [6,34] to
79% [37].

The pathophysiology of CVS is not fully known (Table 2), but it is probably multifac-
torial, involving abnormalities of the emetic reflex [38]. The currently proposed models in-
clude different mechanisms, such as alteration of autonomic system [39], metabolism disor-
ders including mitochondrial and fatty acid suggested by the high rates of maternal genetic
transmission [40–42], gastric dysmotility [43–47], an altered release at the hypothalamic–
pituitary level of factors, such as corticotropin and release of vasopressin [33], endocannabi-
noid system dysfunction [38,48,49] and neuronal hyperexcitability [38]. Migraine and
CVS share co-involvement of calcitonin gene-related peptide (CGRP) and serotonin in
the modulation of cortical spreading depression, cortical pain transmission and intestinal
microbiota [50], hyperactivation of the parasympathetic and sympathetic nervous systems
and alterations of adrenergic autonomic system, both in children and adults [51]. Vomiting
involves area postrema in the central nervous system and peripheral nervous system such
as vagal and non-vagal pathways, and the gastrointestinal tract. Signals are mediated by
neurotransmitters, mainly 5-hydroxytryptamine and substance P (SP) [51].
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2.2. Infant Colic

Infant colic affects 5–19% of infants [52,53], with a prevalence culminating approxi-
mately at 6 weeks after birth and a resolution around 3 months of age [13]. These episodes
are characterized by an excessive crying of healthy infants towards evening, suggesting a
temporal pattern [29], for at least 3 h per day 3 days per week in the preceding 3 weeks [54].
Eighty-six percent of patients with infant colic have a family history of migraine (first-
degree relative) [55]. The etiology is not completely known. Different causes have been
hypothesized: (1) crying is the response to painful gut contractions caused by allergy to
cow’s milk, lactose intolerance, or excess gas [53]; (2) colic is a behavioral problem [56,57];
(3) excessive crying is caused by headaches or represents an abdominal migraine vari-
ant [55] (Table 2). As a demonstration of the latter theory, several studies observed that a
percentage ranging from 52 to 66% of patients with migraine had a medical history of in-
fantile colic, compared to 20–23% of healthy controls [13,55,58]. The genetic predisposition
to migraine could explain the extreme sensitiveness of these infants to different stimuli.
Crying could be the expression of this hypersensitivity influenced by circadian biology.
This is could be explained by the fact that colic occurs mostly in the evening [6] and resolves
around 3 months of age, when a rhythmic excretion of endogenous melatonin develops in
the infant’s brain [53,54,59]. In a retrospective study conducted by Jan et al. [55], 52% of
children with migraine headaches during childhood had previously suffered from infantile
colic. Gelfand et al. [54] reviewed five studies and 10 publications from Europe, Saudi
Arabia and United States and 66% of children with migraine were found to have a medical
history of infant colic.

2.3. Benign Paroxysmal Vertigo

Benign Paroxysmal vertigo is considered by some authors as an early form of migraine
with brainstem aura (basilar migraine) [60]. Age of onset is between 2 and 5 years of age
and the prevalence is independent of gender. The episodes last from few seconds to
minutes with a rapid onset of the symptoms. Children in good health conditions develop
disabling vertigo suddenly, with no triggers or prodromal symptoms. Some appear sweaty
and pale, and vomiting or nystagmus may also be associated. Vertigos may appear in
any position. Patients do not show headache or loss of consciousness and within several
minutes, the symptoms disappear leaving no deficit [28]. Interestingly, benign paroxysmal
vertigo constitutes an age-specific manifestation of defective neuronal calcium channel
activity (Table 2). Criteria for diagnosis of benign paroxysmal vertigo include normal EEG
pattern and assessment of audiometric and vestibular functions [11]. A percentage ranging
from 39 to 100% reported a family history of migraine [16,60–63].

2.4. Benign Paroxysmal Torticollis

Benign paroxysmal torticollis is a benign condition, with complete and spontaneous
remission, characterized by recurrent episodes of usually alternating side head tilt [11].
The age of onset is during the first year of life, typically in the first 6 months, with episodes
recurring every 45–75 days with a certain periodicity, lasting 4.5–6 days, improving by
age 2 years, and resolving by age 3 or 4. In 12% of cases, migraine was reported [8]. The
etiology of this disorder is unknown, although is considered by some authors as a variety
of migraine with brainstem aura [28]. In this condition, an association with a mutation of
the CACNA1A gene is common. This specific gene is responsible for encoding the main
subunit of the alpha-1 pore which is the main voltage-dependent calcium channel [64],
also involved in familial hemiplegic migraine type 1 [65] (Table 2). The same mutation
was also found in the subjects with absence or episodic ataxia [66,67]. Other mutations
involved in familial hemiplegic migraines are: ATP1A, encoding a sodium–potassium-
transporting ATPase subunit in FHM type 2 [68,69]; SCN1A, a voltage-gated sodium
channel subunit, in FMH tipe 3 [70] while no mutation has been identified to date in FMH
type 4. A PRRT2 mutation was described in a family with benign paroxysmal torticollis,
hemiplegic migraine and paroxysmal kinesigenic dystonia [71]. This suggests that some
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cases of benign paroxysmal torticollis may be due to a channelopathy [29]. In a longitudinal
study on patients with history of benign paroxysmal torticollis, we showed that migraine
was diagnosed in 81% of the cases, with a mean age at onset of 5 years [37].

2.5. Other Symptoms Related to Migraine

Among the migraine variants, motion sickness, otherwise known as travel sickness,
is also a frequent feature. This is a result of mismatching between vestibular system and
visually perceived movement [72]. It is characterized by the same symptoms that usually
occur during migraine attacks such as dizziness, nausea, sometimes vomiting, fatigue and
pallor [73,74]. Some authors believe that motion sickness could be linked to a low serotonin
level in the brain [75]. Motion sickness share common pathophysiological mechanisms
with migraine (Table 2), presenting in about half of people with migraines [76]. Firstly,
vestibular instability, possibly due to an impaired calcium ion channel mainly expressed in
the inner ear and in the brain, could lead to reversible hair cell depolarization, resulting in
otoneurological symptoms experienced both in migraine and in motion sickness [77]. Sec-
ondly, in both motion sickness and migraine attack, gastrointestinal hypersensitivity and
nausea arise from the activation of a pathway involving the dorsal nucleus of the vagus and
the nucleus tractus solitarius, called as vomiting center, connected with vestibular nuclei.
In the migraine attack, nausea and vomiting may depend on the close functional inter-
connection between the trigemino-vascular system and the nucleus tractus solitarius [77].
In case of motion sickness, vestibular nuclei can activate the nucleus tractus solitarius
through the cerebellum [78]. Barabas et al. reported that one half of pediatric migraine
patients had motion sickness compared with 7% of non-migraine pediatric patients [79].
In a study conducted by Jan on 29 children with recurrent vomiting, one half had motion
sickness and showed a higher likelihood to develop migraines, as compared to control
subjects. In fact, 73% of children with motion sickness developed migraines, compared to
35% of children without motion sickness [80]. In a retrospective study, we investigated the
prevalence of migraine equivalents in 830 migraine pediatric patients. Among them, 70.3%
had migraine equivalents, 30% showed more than one equivalent, and 40.5% suffered from
motion sickness [24]. In particular, motion sickness was the third more prevalent migraine
equivalent, after abdominal migraine and recurrent limb pains [24].

Table 2. Common pathophysiological mechanisms with migraine.

Cyclic vomiting syndrome

CGRP and serotonin involved in the modulation of
cortical spreading depression, cortical pain
transmission and intestinal microbiota [50]
hyperactivation of the parasympathetic and

sympathetic nervous systems and alterations of
adrenergic autonomic system [51]

Abdominal migraine mitochondrial disease gene mutations and
hypothalamic-pituitary-axis dysfunction [33]

Infantile colic

hypersensitivity influenced by circadian biology and
CGRP modulates the sensory activity that, on its turn,

is potentially involved in the pathogenesis of
abdominal pain by inducing the neurogenic

inflammation of sensory neurons in the gut [50]
Benign paroxysmal vertigo defective neuronal channel activity [28]

Benign paroxysmal torticollis
mutation of calcium ion, sodium/potassium pump
and sodium transporter (CACNA1A, ATP1A2 and

SCN1A) [66–70]

Motion sickness vestibular instability due to a defective calcium ion
channel, involvement of vomiting center [77]

Recurrent limb pains are recurrent short episodes of pain lasting until 72 h leading
to an interruption of activities. Pain is localized deeply in the extremities of arms or
legs. Limb pain is self-limiting and is also defined as “growing pain”. Pain benefits from
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resting, analgesic administration or arms rubbing [12]. Secondary causes of limb pain
such as sport injuries, physical exercise or orthopedic causes should be investigated [81].
One third of cases presents associated headache and abdominal pain [12]. A study enrolling
2165 school-age children 5–15 years old showed that 2.6% suffered from limb pain with
monthly recurrent episodes lasting an average of 10 h. Associated symptoms were nausea
and anorexia. In first degree relatives, a clinical history of migraine was more common
than in the matched control group [18]. We observed that 44% of our 830 migraine patients
referred to limb pain [24]. Several authors underlined the strict temporal relationship
between recurrent limb pain and migraine [24,82–87]. Drugs used for migraine prophylaxis
are also effective in limb pain [88].

3. Discussion

Close connection between migraine and its equivalents has been based on putatively
common pathogenetic mechanisms and high prevalence of migraine in subjects who pre-
sented equivalents. Indeed, the simultaneous presence of more equivalents at different ages
in the same subject who will then develop migraine suggests an age-dependent evolution
of symptoms before the onset of migrainous headache [24,37]. Although equivalents have
been considered specific to children and adolescence with migraine [58,89], some studies
suggest that these symptoms can also be found in the personal history of subjects with
subsequent tension type headache [24,37]. The last observation supports that, regard-
ing pediatric age, the hypothesis of a strict division between migraine and tension-type
headache is not probably appropriate, considering that both conditions can be seen as two
phenotypes of the migrainous syndrome. Several studies found evidence that in children,
migraine and tension-type headache appear to be different features of the same spectrum
of benign headache [24].

3.1. How Do We Know That Episodic Syndromes Are Associated with Migraine?

The gastroenterological episodic syndromes (abdominal migraine, CVS and infant
colic) may share a common pathogenetic mechanism with migraine, due to the same em-
bryologic origin of both enteric and central nervous tissues, which can exert direct effects
on each other [90]. In the trigger mechanisms of migraine, a crucial role is played by CGRP
(calcitonin gene-related peptide) and PACAP (pituitary adenylate cyclase-activating pep-
tide), that mediate vasodilation, and serotonin, that mediates sensitization of the trigeminal
neurons. During a migraine attack, activation of the trigeminovascular system leads to the
release of CGRP from the trigeminal endings. CGRP determines vasodilation of intracranial
arteries, modulates neuronal excitability by facilitating pain transmission, and activates
neurogenic inflammation [91]. The CGRP neuropeptide shows two isoforms, α and β. The
α isoform is involved in the pathophysiology of migraine pain, while the β isoform is
implied in the motility of the enteric system from which is expressed, through the encoding
of a different gene [92]. It also appears that CGRP induces neurogenic inflammation of
sensory neurons in the gastrointestinal system [93]. Moreover, PACAP can be involved in
the pathophysiology of the functional gastrointestinal disorders, since its lack in modified
mice reduces the intensity of visceral pain [94]. Serotonin could be even more important in
mediating gastrointestinal symptoms, since it is implied in smooth muscle motility pro-
cesses and visceral sensations [95]. The association between gastrointestinal symptoms and
migraine is supported by genetic studies. In their metanalysis, Gormley et al. [96] identified
44 independent single-nucleotide polymorphisms (SNPs), significantly associated with
migraine risk. These SNPs map to 38 distinct genomic loci enriched for genes expressed in
vascular and smooth muscle tissues, especially in the gastrointestinal system.

Unfortunately, the pathophysiological mechanisms of other migraine equivalents,
such as leg pain, are not clearly known. In these cases, the association between these
symptoms and migraine can be only argued on the base of two elements: (1) the clinical
observation of the presence of these symptoms in the personal clinical history of patients
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with migraine and (2) the development of migrainous headache in children initially referred
for equivalents.

One of the latest theories that clarifies some aspects of migraine concerns central and
peripheral sensitization. Sensitization is a prolonged activation of peripheral and central
nociceptors, which can explain both the associated symptoms and why a migraine attack
can last for a long time and lead to chronic migraine [97]. This theory is based on the
concept that migraine is triggered by a stimulation of the peripheral dural blood vessels
with activation of the trigeminal system through the first, second and third order trigeminal
neurons and structures, such as the brainstem and the diencephalon [98]. This cascade of
events is believed to be responsible for both the throbbing quality of pain and associated
symptoms, such as sleep disturbances, nausea, vomiting and cognitive symptoms [99].
These disturbances are common also to migraine equivalents, thus they could be due to
the same pathophysiological mechanisms initiated by sensitization phenomena.

3.2. Do Shared Pathophysiological Mechanism Lead to Common Treatments?

There is no specific therapy for migraine equivalents. The same preventive and attack
drugs can be used because of the pathophysiological background they share with migraines.

In cyclic vomiting syndrome, rehydration is important. In the acute phase it is possible
to use ondansetron [17]. There is some evidence on the use of amitriptyline, cyproheptadine
and propranolol [100,101] as prophylaxis. In abdominal migraine, it is possible to use
triptans during the attack [102] and flunarizine is a good therapeutic option if prophylaxis
is needed [103].

3.3. Future Perspectives

The investigation on the episodic syndromes that may be associated with migraine
remains to be concluded. Here, we suggest some possible ways in which our confidence in
a close relationship between equivalents and migraines could be made more reliable.

Firstly, while most studies calculated the prevalence of episodic syndromes in chil-
dren with headache, longitudinal investigations on children with migraine equivalents, in
order to predict a possible future migraine and/or tension-type headache, were rarely per-
formed [13,37]. More longitudinal and possibly multicentric studies are needed to support
the association between episodic syndromes and a consequent development of primary
headaches and unveil the pathophysiological mechanisms shared by these conditions.

Secondly, some neurophysiological aspects, such as habituation deficiency, should be
investigated in children with equivalents before the onset of migraine. Electrophysiological
studies have shown that an altered cerebral cortex excitability and abnormal central infor-
mation processing may be common in both adults and children with migraine [104,105]. In
particular, a reduced evoked potential habituation has been demonstrated in children with
migraine also using different evoked potential modalities [104,106–110]. The demonstration
of a reduced habituation of the evoked potential amplitude also in children with episodic
syndromes would represent a solid linkage between these conditions and migraine.

In a recent case control study conducted in Greece on a pediatric population [111], a
possible protective role of the Val66Met polymorphism in the pathogenesis of migraine was
investigated. It would act by reducing the release of BDNF (brain-derived neurotrophic
factor) [105] and participating in the regulation of pain signalling and central sensitiza-
tion [112,113]. BDNF is co-expressed at the level of trigeminal ganglion neurons with
CGRP [114]. The authors concluded that the presence of polymorphism is associated
with a reduced risk of migraine. If Val66Met polymorphism and other genetic substrates,
associated with migraine development, could be related also to the episodic syndromes;
this would shed light on the pathophysiology of the last ones.

Lastly, structural changes have been demonstrated in the brains of children and ado-
lescent with migraines [115]. In this MRI study, we showed that, as compared with control
subjects, young patients with migraine have a decreased gyrification index in the left supe-
rior and inferior parietal lobules, implied in the nociceptive pathway, in the supramarginal
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gyrus, involved in the cognitive evaluation of pain, in the right postcentral gyrus, in the
right superior, middle and transverse temporal gyri and in the right supramarginal gyrus.
Cortical thickness was found to decrease in patients older than 12 years, compared to the
younger patients. Lastly, compared to healthy controls, an increased cortical thickness
in the pars opercularis of the inferior frontal gyrus, was found in patients with migraine
attacks characterized by nausea and/or vomiting. In particular, a congenital predisposition
to develop migraine appears to be associated with differences in cortical gyrification. It
would be interesting to have neuroimaging studies available before the onset of headache
in children with migraine equivalents in order to assess the possible existence of patterns
similar to those demonstrated in children with migraines.

4. Conclusions

In spite of a largely incomplete knowledge of the shared pathophysiology, evidence
that episodic syndromes are associated with migraines is considered high enough that
some authors, including ourselves, have proposed the use the term “migraine syndrome
of childhood” to include both migraine equivalents and migrainous headache [24,116].
However, some issues are still far to be clear and should be object of future research. We
do not know why migraine equivalents develop preferentially in pediatric age, although
they can sometimes continue into adulthood. Moreover, it is unclear why not all patients
with migraines and/or tension-type headaches have migraine equivalents in their personal
clinical history.

Episodic syndromes could possibly contribute to define different migraine phenotypes,
which could be considered when testing the efficacy of treatments. This can hopefully
allow us to understand why a significant number of patients is unresponsive to a certain
treatment and to tailor the therapy according to the individual migrainous phenotype.
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