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Abstract Migraine and allergy are both common dis-
eases. Many patients suffer from both, and the vast
majority of patients with “sinus headache” complaints
are found to have migraine, making migraine identifica-
tion important to allergists. This review addresses the
possibility that allergy and migraine are comorbid con-
ditions, focusing on epidemiology, shared biochemical
pathways, and underlying mechanisms. Therapeutic
implications of this possible relationship have been the
subject of several recent studies, making a review of this
association timely and prudent.
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Introduction

In 2011, Martin and coworkers [1¢¢] (see below) published a
study on migraine headache in allergy sufferers. Although it
was published in the journal Headache and may have es-
caped the notice of many allergists, their conclusions were
interesting: in younger allergy patients with migraine,
immunotherapy seemed to be correlated with migraine im-
provement [1ee]. This was just the latest contribution to the
literature regarding a longstanding question that has fasci-
nated allergists and neurologists for more than a century: are
migraine and allergy related?
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Allergists are often confronted by patients complaining
of “sinus headache.” It is well-established that well over
50% of these patients satisfy the International Headache
Society (IHS) criteria for migraine headache [2—5]. Know-
ing that 20% of women and 6% of men suffer from migraine
[6], familiarity with these diagnostic criteria (Table 1) [7]
has been suggested for otolaryngologists and allergists [8].
Schreiber et al. [2], in a neurology and primary care setting,
found that 80% of 2,991 “sinus headache” patients satisfied
the criteria for migraine. An additional 8% had migranous
headache (now termed probable migraine) [2]. Eross et al.
[3] found that 86% of 100 consecutive self-diagnosed “sinus
headache” patients had migraine or probable migraine. Only
3% had rhinosinusitis-attributable headache [3].

Among sinus headache patients referred to otolaryngolo-
gists, 50% to 75% are found to have migraine [5]. In a
tertiary otolaryngology practice, Perry et al. [4] reported that
sinus headache referrals with normal examinations and CT
scans had a 58% incidence of migraine. Jackson and Dial [9]
found that 49 of 100 patients referred to their otolaryngol-
ogy office for sinus headache had previously unrecognized
migraine. Among these 49 migraineurs, 19 had allergic
rhinitis as well, 11 had sinusitis, and 6 had allergic rhinitis
and sinusitis [9]. Thus, migraine and allergy are often con-
comitant, and both are frequently seen in the offices of
allergists and otolaryngologists. Whether or not the two
diseases are linked remains controversial.

Historical Perspective

The possibility of a migraine/allergy link has been debated
for more than a century. In 1927, Vaughn [10] reported that
12 of 33 migraine sufferers in his practice (36.4%) had
“definite” allergy triggers, and presented 10 case studies
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Table 1 The diagnostic criteria for migraine

Migraine without aura

A. At least 5 attacks fulfilling criteria B-D

B. Headache attacks lasting 4—72 h (untreated or unsuccessfully
treated)

C. Headache has at least 2 of the following characteristics:
1. Unilateral location

2. Pulsating quality

3. Moderate or severe pain intensity

4. Aggravation by or causing avoidance of routine physical activity
(eg, walking or climbing stairs)

D. During headache, at least 1 of the following:
1. Nausea and/or vomiting

2. Photophobia and phonophobia
E. Not attributed to another disorder

Migraine with aura: If aura is present, at least 2 attacks fulfilling
criterion B is sufficient for diagnosis

Adapted from Headache Classification Subcommittee of the Interna-
tional Headache Society [13]

with apparent food sensitivity who improved with specific
food avoidance. His discussion included literature from the
1800s.

In 1952, Unger and Unger [11] showed that 32 of 55
migraine headache sufferers had a personal history of aller-
gy, and well over 50% had a family history positive for
allergic disease. They reported “complete relief” from mi-
graine headaches with diets withholding specific trigger
foods, such as milk, chocolate, or wheat. They concluded
that “migraine is basically an allergic disease.”

“Allergic headache” was reported as a clinical entity by
Shapiro and Eisenberg [12] in 1965, based on a series of 100
patients who were diagnosed with allergy and in whom
allergy therapy (primarily immunotherapy [94%] or dietary
restriction [17%]) was used. They reported that 36% were
free of headaches, 40% were greatly improved, and 19%
were moderately improved after treatment, based on subse-
quent patient interviews. No attempt was reported in this
series to differentiate migraine and non-migraine sufferers
[12].

Later studies contradicted this early literature. In 1976,
Medina and Diamond [13] failed to show an association of
serum IgE levels and the presence or absence of migraine.
Evaluating 89 migraine and 27 muscle contraction headache
(MCH) patients, they found elevated IgE in 5.7% of mi-
graine and 3.7% of MCH patients, similar to a nonatopic
general population. They also found no association in the
personal and family prevalence of atopic disorders in 504
patients referred to a headache clinic comparing the mi-
graine and MCH groups. Although their evidence did not
support the concept that migraine is an IgE-mediated disease

[13], this study included only patients with unilateral head-
ache as “migraine,” which would exclude more than 40% of
migraine sufferers using modern criteria [14].

Are Common Pathways and Mediators a Potential
Link?

The currently supported neurovascular model describes the
migraine process as starting in the brain, with subsequent
peripheral trigeminal neuron sensitization, including menin-
geal branches. This predominantly peripheral early phase
may lead to central sensitization at the level of the trigeminal
nucleus caudalis in the brainstem, and pain in the distribu-
tion of the ophthalmic and/or maxillary divisions of the
trigeminal nerve [8]. Secondary parasympathetic nasal
symptoms are common [15]. Cady and Schreiber [16]
reported nasal congestion and rhinorrhea during a migraine
attack based on objective endoscopic evidence. Both aller-
gic rhinitis and migrainous midfacial or nasal pain may be
associated with a variety of neuropeptides, such as sub-
stance P, calcitonin gene-related peptide (CGRP), vasoactive
intestinal peptide (VIP), and others [8, 16]. Migraine and
allergic rhinitis share trigeminal and autonomic neural path-
ways. Is this evidence of a causal relationship?

Gazerani et al. [17] reported in 2003 that serum IgE and
histamine levels were significantly higher in a group of 70
non-aura migraineurs as compared with 45 controls. Sixty
percent of these migraineurs had a history of allergy. Both
levels were significantly higher in patients with both mi-
graine and allergy. All migraine patients in their study had
significantly higher histamine levels during headaches than
in their non-headache intervals [17].

Kemper et al. [18] found evidence supporting an elevated
IgE level in atopic migraineurs, but not in those without
allergy (defined as type I hypersensitivity), based on a meta-
analysis of the clinical literature up to that point. Higher
histamine plasma levels in migraineurs (atopic or otherwise)
and increased plasma tumor necrosis factor (TNF)-« levels
were also supported. Decreased lymphocyte phagocytic
function between migraine attacks was reported as well.
They concluded as a whole that there was no support for
immune suppression in migraineurs based on the reviewed
literature [18].

A study of salivary CGRP and VIP was performed by
Bellamy and coworkers [19] in 2006. They analyzed
patients with allergic rhinosinusitis, “sinus headache”
migraineurs, and controls with neither. They found elevation
of VIP and CGRP levels during attacks in the allergic and
migraine groups, and found that baseline VIP levels were
significantly higher between attacks in the allergic rhinosi-
nusitis and migraine patients as compared with controls.
Baseline CGRP was higher in the migraine group than the
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allergic group, and both groups were significantly higher
than controls. Treatment of migraineurs with sumatriptan
and rhinosinusitis patients with pseudoephedrine normal-
ized both VIP and CGRP to baseline levels. In their opinion,
they believed that rhinosinusitis and migraine patients share
a “physiologically coordinated” regulation of trigeminal and
parasympathetic nerve activity [19].

Other authors have cited migraine-related elevation of
serum prostaglandin D, and F, [20], interleukin-1 [21],
tryptase [21], histamine [22], and TNF-« [18]. A compari-
son of migraine- and allergic rhinitis-related mediators [23]
is presented in Table 2. Potential mechanisms for these
findings may include common neural pathways or the acti-
vation of meningeal mast cells, which may be activated even
in patients without allergy [21]. Intracranial mast cell de-
granulation has been shown to induce a prolonged state of
excitation of meningeal nociceptors, as well as “down-
stream” activation of the trigeminal nucleus caudalis, two
important components of migraine pain [24]. Subsequent
nitric oxide release (eg, triggered by histamine) has been
implicated as well [22].

Epidemiology
A 2000 study in Finland showed that allergy and asthma
were both comorbid with headache (of any type) develop-

ment in a prospective sample of 1,205 7-year-olds who were
observed for 15 years [25].

Table 2 Immune mediators in allergic rhinitis and migraine

Mediator Migraine  Allergy

Histamine

IgE

Substance P

Tumor necrosis factor-o

CGRP

IL-1B, lymphocyte D5 receptor expression
IL-2, IL-4

IL-3, IL-5, IL-13 1
Neurokinin A, K 1

Granulocyte-macrophage colony-stimulating 1
factor
Cysteinyl leukotrienes i

D e T T
- 5 5 5 —

Serum monocyte counts, monocyte chemotaxis |
PMN phagocytosis !
Lymphocyte f-endorphin !

CGRP calcitonin gene-related peptide; /L interleukin; PMN polymor-
phonuclear neutrophil

Adapted from Kemper et al. [18], Gelfand [23], Mehle [32], and Sarin
et al. [49]
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The Finnish Migraine Gene Project (2006) evaluated
1,000 migraine family members with at least 3 first-degree
relatives affected by migraine. Familial migraine was found
to be comorbid with allergy, as well as hypertension and
psychiatric disorders [26]. A total of 678 of the 1,000
responders were migraine sufferers themselves.

In the 2006 Spanish National Health Survey, more than
29,000 adults had a 1-year diagnosed migraine prevalence
of approximately 11%, and migraine was comorbid with
self-reported asthma in this population [27]. Ku et al. [22]
evaluated the incidence of migraine in allergy patients. Of
123 rhinitis patients evaluated, 76 were found to have aller-
gic rhinitis. In this group, 26 (34%) were found to have
migraine based on IHS criteria, compared with only 2 (4%)
of the nonallergic group. They also found that among
patients who had no allergy testing (294 cohort patients seen
in their clinic for other reasons), those with symptoms of
allergic rhinitis (25% of the group) were significantly more
likely to satisfy migraine criteria (38% vs 4%) [22].

Aamodt et al. [28] reported 51,383 patients who com-
pleted headache and respiratory disease questionnaires as
part of a Norwegian health study. Headache (migraine and
otherwise) was 1.5 times more likely in patients with asth-
ma, hay fever, and chronic bronchitis. The association was
stronger with increasing headache frequency [28].

A study from 2008 looked at more than 51,000 migrai-
neurs in the UK General Practice Research Database and
found that the relative risk of developing asthma was 1.3 as
compared with non-migraineurs, but a more thorough case—
control analysis showed an adjusted OR of only 1.17, show-
ing that the diagnosis of migraine does not seem to be
associated with an increased risk of subsequently develop-
ing asthma [29]. Among American children, a large recent
study showed that 17.1% of 10,198 children 4 to 18 years of
age reported frequent or severe headaches (including mi-
graine) and that the children were more likely to have
asthma, hay fever, and ear infections [30].

Karlstad et al. [31] studied the comorbidities in young
Norwegian patients (8—29 years old) on active asthma treat-
ments. More than 35,000 young asthmatics were found
based on national health system records. They showed an
increased prevalence of migraine headaches in asthmatics as
compared with a nonasthmatic control group [31]. Addition-
al information regarding this topic, including older studies,
was made available in recent reviews [32, 33].

Clinical Associations

Eross et al. [3] noted that many migraine or probable mi-
graine patients reported “headache triggers” such as weather
changes (83%), seasonal variation (73%), and exposure to
allergens (62%). Allergens reported as triggers included
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grass, trees, dust, foods, animal dander, and mold [3].
Despite this observation, the number of studies evaluat-
ing respiratory allergy and migraine has been few.

In 1985, Lehrer et al. [34] reported headache relief in 31
of 34 allergic patients on immunotherapy, with complete
resolution in 9 of them. All patients were described as
having “frontal” headaches without further classification,
but no typical migraine symptoms (eg, aura, throbbing,
nausea) were reported in this patient population [34].

In 2011, Martin and coworkers [1¢¢] presented an evalu-
ation of migraine headache in 536 patients with allergic
rhinitis in an established allergy practice. The degree of
sensitization (based on the number of positive tests) did
not correlate with the prevalence of migraine (32.5% over-
all), but in patients younger than age 45, the frequency and
disability of the migraine headaches were lower in the “low
atopic” group (defined as sensitivity to <45% of 20 allergens
used). These correlations were not seen in the older patients
included in the study. Among patients younger than 40,
allergy patients on immunotherapy were found to have a
lower prevalence of migraine and, when present, lower
frequency and disability of migraine headaches as compared
with those not on immunotherapy regimens. Younger atopic
migraineurs, they concluded, may have a headache benefit
from immunotherapy [1°°].

For years, food allergy has been suspected as a migraine
trigger. In 1979, Grant [35] evaluated the efficacy of elim-
ination diets in 60 migraineurs. The patients were started on
a low-risk diet for 5 days, and then progressively assessed
added foods as migraine triggers. Avoidance of the apparent
“trigger foods” such as coffee, chocolate, or milk was asso-
ciated with a dramatic reduction in headaches. Eighty-five
percent were reported to become headache free, with im-
provement of any concomitant hypertension as well [35].

Mansfield et al. [36] studied food allergy in 43 adults
with recurrent migraine. Sixteen of these had positive skin
testing to a battery of 83 food allergens. A 1-month trial of
specific food restriction found that 11 of 16 had fewer
headaches. Only 2 of 27 skin test-negative patients who
restricted milk, egg, corn, and wheat for 1 month showed
improvement. A subsequent food challenge in seven of the
positive patients (presenting trigger foods such as wheat or
cinnamon vs placebo in gelatin capsules) found that in five
of seven, at least one food provoked a migraine, but placebo
did not [36].

Of course, not all migraine-associated food intoler-
ance is allergic [37]. Mansfield [38] noted that nonal-
lergic mechanisms for food-related migraine may be
involved as well. Chemicals such as ethanol, sodium
nitrate, caffeine, phenylethylamine, tyramine, monoso-
dium glutamate, sodium metabisulfite, theobromine,
and benzoic acid have all been implicated in this regard
[38]. Also, despite some contradiction in the literature,

the review by Kohlenberg [39] in 1982 concluded that
there was some validity in the hypothesis that tyramine-
containing foods can potentially trigger migraines. No
putative mechanism was suggested [39].

Is IgG-Mediated Food Sensitivity a Potential Migraine
Trigger?

A study from Mexico in 2007 found that all 56 patients with
frequent migraine had positive IgG for various food aller-
gens, compared with 26% of non-migraine controls. After 1
to 6 months of a specific restriction diet, 43 of the patients
reported no further headaches, with another 4 reporting a
decrease in intensity and frequency of attacks. Nine patients
reported no difference. Interestingly, six of the patients
reported migraine and colitis, both of which resolved on
restrictive diets [40].

A recent Turkish study also evaluated IgG antibodies
against 266 food antigens (detected by enzyme-linked im-
munosorbent assay [ELISA]) in 30 migraineurs, and then
used the information to do food exclusion or inclusion in a
crossover study design. The elimination periods were found
to provide a statistically significant reduction in the number
of headache days and the number of migraine attacks [41].
This article was accompanied by an editorial reviewing the
concept of IgG-mediated allergy as a potential mechanism
for migraine attacks [42e°].

Duodenal biopsy studies, however, have not supported a
food allergy/migraine association. Pradalier et al. [43] per-
formed biopsies in 20 migraineurs, 11 with food-induced
migraine and 9 without. They reported no difference in
immunocyte populations between the two groups when
assessing plasmacyte populations with anti-IgG, anti-IgM,
or anti-IgE immunohistochemistry. Their findings did not
support the existence of an allergic mechanism in food-
induced migraine [43].

Allergy/Migraine: Pharmacologic Therapy

Excluding the dietary studies reviewed above, until recently,
few clinical trials have been published regarding the effica-
cy of pharmacologic allergy therapy in the allergic migraine
patient.

In 1990, Mansfield [44] proposed a role for antihistamine
therapy in migraine but noted no documented benefit from
H1 or H2 blockers in preventing migraine headaches. Ear-
lier studies cited in this report suggested that an antihista-
mine may potentiate pain relief when combined with a
narcotic agent [44]. Cinnarizine, an L-type calcium channel
blocker with antihistaminic properties, has shown promise
in migraine prophylaxis [45].
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In 2002, Carvalho et al. [46] reported that 24-week treat-
ment with montelukast, 5 mg, in an open-label study de-
creased reported asthma attacks and significantly decreased
headache frequency in six children and adolescents with
asthma and migraine. Despite another small, open-label
study showing promise using montelukast in migraine pro-
phylaxis [47], further studies have has failed to show a
benefit. Brandes et al. [48] published a randomized,
double-blind, placebo-controlled study on the use of mon-
telukast for migraine prophylaxis. They found no evidence
that montelukast, 20 mg, performed better than placebo in
148 patients who completed the study. Similarly, secondary
end points such as migraine severity or patient satisfaction
showed no significant difference [48].

Conclusions

The existing medical literature supports a correlation between
allergy and migraine. The majority of epidemiologic studies
support the hypothesis that they are comorbid conditions.
Recent clinical studies have suggested a benefit from allergy
treatment to the allergic migraineur, although the literature as a
whole does not allow clear recommendations. The basic sci-
ence of diseases incorporating trigeminal and facial autonomic
pathways is still being elucidated, and the future may hold a
better description of any physiologic migraine/allergy associ-
ation beyond sharing these pathways.

Seasonal change and stress can increase migraine head-
ache incidence in migraineurs [20], and stressors can in-
clude other diseases. Better control of allergies may lead to
fewer headaches in patients who have both diseases. It is
also known that migraines can trigger autonomic nasal
symptoms [2, 3, 15]; perhaps better migraine management
will lead to fewer symptomatic days in rhinitis patients with
migraine. These are critical questions awaiting further study.

Disclosure Dr. Mehle has served on Speaker's Bureau for GSK and
Alcon and has served on rhinitis advisory boards for Merck and Teva.
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